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OENEPAJRHOL NOCYIAPCT BEHHOE BIOATL THOE OLBPFASOBATEINRHOL YU’k ‘IFLIME BSK{I“EI‘() OBPASOBAIIHS
«PAZAHCEKHA INOCYIAPCTBENTLIH AT'POTEXHOUIOIHYECKHH YIIABFPCHELE AMEHH ILAKOCThIYERA>

KAJIEHJAPHBIH ILTAH

BOCIHHTATEJBHOHN PABOTHI CO CTYJIEHTAMM
na 2024 — 2025 YYEBHBIHA I'OA

Bocnumanie - OOMeTsROCHn, HGAPUGTENIAN HE PASCHILLE IUNHOCN, COZORHNE Yeaoenit 438 caMooRpedeTeni i
CORUATIIAUIL OBYURIOUIXCR NI OCHOBE CORNOKPALMPPRIX, CYXOEHO-HPAECHIGCHRILY RERTOCICH U RPUIRITOLN § POCCIIRCKOM
oOmecHée RPEERT ¥ HOPM HOBEIENIN & URMIEPECUX UEAOBEKE, CCMOE, oMecmRa U JOCYOepCHIen, opnupoeanue y
COVREIDU{UXCR YYECHIBA REMPUOMILING # ZPANCHARCIIGEHKOCTHEL, YOANCCH A K MMM TG U RKOG Omevecmes u HOGEUSAH
zepoen QOMmenecmid, K JUKORY 1§ npEBONOPROKY, 4CROGERY MpYOU B CHAPIICMY HOKOENUID, E3ANMUGIN VRUNCCHUR, DEPENCHOO

OMNOMICHUS K KPRLMPPROMY NOCICOMIO B WPUOLU LA MEOZORGURBONEIBIOZ0 wapoda Poceutickoi Dedepayui, x npupooe

OKPYICBIOIREH Cpeoe.



Hlenvto cucmemovt 6ocnumanus 6 8y3e SBISCTCS COJCHCTBHE COIMAIBHOMY, MaTPUOTHYECKOMY, TyXOBHO-
HPaBCTBCHHOMY, 3CTCTHUCCKOMY M (PH3UUYCCKOMY Pa3BUTHIO CTYISHUYSCKOW MOJIOACKH, TO €CTh. ¢ghopmuposanue
I'pasicoanuna - ruunocmu, cnocooHOIll NOIHOUEHHO XHeumb 6 HOB8oU Poccuu u 6vimob nonesznoii oouecmay.

Ilpuopumemur 6ocnumamenvHoil padombol.

Bocnumamenvnas paboma 6 6yze — 3TO B OIPENICIICHHONW Mepe 3aBepIIAIONIUil dTall BOCHUTAHUS MOJIOJOIO

4eJioBeKa B CUCTEME 00pa30BaHUs, U ATO MPEIBIBISET K HEH 0coObIe TpeOOBaHUSA:

v’ OpUeHTalMs CTYJEHTOB Ha T'YMAaHHUCTUYECKUE MUPOBO33PEHUYECKUE YCTAHOBKH U KU3HEHHEIE [IEHHOCTH
B CYIIECTBYIOIIUX COLMATBHO-IPKOHOMHUYECKUX YCIOBUIX, POPMUPOBAHUE TYMAHUCTUUECKOTO CAMOCO3HAHUS;

v dbopMupoBaHuE T'pakAaHCTBEHHOCTH, HAIIMOHAJIBHOTO CAMOCO3HAHMS, MAaTPUOTHU3MA, YBAXKEHUS K
3aKOHHOCTH M TIPABOMOPSJIKY, BHYyTPEHHEW CBOOOIbI 1 COOCTBEHHOTO JJOCTOMHCTBA,;

v' (hopMupoBaHHE KOPIIOPATHBHOMN KYJIBTYPHI;

v/ BOCIIUTaHKE TOTPEOHOCTH B CAMOPA3BUTHH K CaMOOOPa30BaHUU BO BCEX OTPACIISAX KU3HEAEITEIHOCTH
(B Hayke, 0Opa3oBaHUM, KYyJIbTypE, CIOPTE U T.1.);

v’ obecrieyeHre J0CTORHOro 00pa30BaTEILHOTO U ATHYECKOTO YPOBHSI,

v’ IpHOOIIEHNE K 00IIEYEIIOBEYECKMM HPAaBCTBEHHBIM IIEHHOCTSIM;

v/ BOCIIMTaHME TOTPEOHOCTH K TPYAY KaK BaKHOU KU3HEHHOMN EHHOCTH;

v MPUBUTHE TOJEPAHTHOCTH;

v BOCIIUTAHHUE MTOTPEOHOCTH B 3JJOPOBOM 00pa3e KU3HHU.



OcHogHble npuHuyunbsl eocCnumamesibHou paﬁombt co cmyOeHmamu

Ilpunyunvt 6ocnumanus HanpaesieHvl HA PA3eUNUE COYUATLHO AKMUBHOIL, 00PA308AHHOU, HDABCHBEHHO U
Guzuuecku 300po6oii IuuHOCMU

v Veaxcenue x npasam u c80000am venoeexka u 2pa9fC()ClHuH6l, moJjieparimHocnib, cobnooenue npaesoeslx u

SMUYECKUX HOPM,

v [lampuomusm u 2paxrcoancmeeHHOCMb, 60CRUMAHUE Y8ANCUMETbHO20 OmHoweHus, 1obeu k Poccuu, yyecmea
CONPUYACMHOCMU U OTNEEMCIMEEHHOCTNU,

v O0vekmueusm u 2yMaHusM Kak OCHO8A 63AUMOOCUCMEUS C CYObEKMaMu 80CHUMAHUSL,

v [lemokpamusm, npeononqaanwull  pearusayulo  CUCmeMvl BOCHUMAHUS, OCHOBAHHOU HA Ne0d202uKe
compyoHuiecmea,

v’ IIpoheccuonanusm, omeemcmeeHHOCMb U OUCYUNIUNA,

v’ Konxypenmocnocobnocms, obecnewusarowas Gopmuposanue IudHOCMU CReYuaiucmd, CcnocobHo20 K
OUHAMUYHOU COYUATLHOU U NPOGDECCUOHATbHOU MOOUTLHOCTU,

v Coyuanvroe napmmuepcmeo, obecneuusaimee pacuiupenie KyJubmypHo-00pasoeameibHo20 npoCmpancmed
VHUGepcumema u no3eojsouiee covemams 0o0wecmeennvle UHmepecsl, KOHYeHMpPUposams cpeocmed u pecypcnl 8
peanuzayuu cOBMeCmHbvlX NPoeKmos,

v Bapuamuenocmos mexnonro2uil u CoOePHCanst B0CHUMAMENbHO20 NPOYeccd.



KAJEHJIAPHBIN IIJIAH na 2024-2025 y4eGHbIii roa

HauMeHoBaHHME MEePONIPUATHS Cpoxu BBIHOJIHeHO‘
1. Opzanuzayuonnoe obecneyenue 60CRUMAMmMeEIbHOU Padomul
[TonGop 1 Ha3HAUEHHUE CTAPIIMX KypaTOPOB MO BOCHUTATEIbHON paboTe Ha (daKylIbTeTax, KypaTOpoB IEPBOro Kypca
A00p P yparop p axy. » KypaTop P yp Cents6pn,2024 1.
Pa3zpaboTtka u yTBepKACHHE JOKYMEHTOB, PErJIaMEHTHPYIONIMX BOCIIUTATEIbHYIO PaOOTy U MOJIOJSKHYIO MOJIUTUKY B CCHTSIOPb-
BY3€ - IUIAHOB, TPOTrpaMM, MOJIOKEHUM U JIp. OKTSI0pb,2024 T.

Opranuzanus paboThl CHEIHATUCTOB (MEAYUPEHKACHHMA, ICUXOJIOTHUSCKUX CITY>KO, COIMATLHBIX OpTaHU3aIlHH,
npokyparypsl, nonunuu, [ MBI/, Psi3anckoii emapxuun) B hopMare KpyIJibIX CTOJIOB, Oecel1, BCTpeY, JCKIUMA, KOH(PEpEeHIIHA
U T.J.

2024-2025 rr.

Opranuzanus pabotsl my3es uctopun PIATY

2024-2025 rr.

Opranuzanus paloThl CTyAieHUeCKOro cnopTuBHOro Kiyoa «Arporex» (CCK «Arporex»)

2024-2025 rr.

[ToxroroBka 0T4ETOB M IPyroii HHGOPMAIH O BOCIIUTATEILHONW Pab0Te M MOJIOJC)KHOM MOJTUTHKE BY3a, IPE/ICTABICHHIE
OTYETOB B BBIIIECTOSALINE OPraHU3aLUU

2024-2025 rr.

Opranu3zanus y4acTusi CTyJICHYECTBA B COIMATBHO-3HAYMMBIX, (PU3KYJIHTYPHO-03I0POBUTEIHHBIX U CIOPTUBHBI,
KYJbTYPHO-MacCOBBIX MeponpusiTusix peruona, OO, MunucrepcTBa cenbckoro xo3sicrsa Poccuiickoit @enepanuu u
Poccun.

2024-2025 rr.

Co3nanuu ycinoBuii, CiocoOOCTBYIONUX caMOpeaTn3aliy CTYACHTOB B PO EeCCHOHATBLHON U TBOpUYECKOH chepe n
PELICHHIO BOIIPOCOB B Pa3JIMYHBIX 00JIACTAX CTYACHUYECKOM KU3HHU.

2024-2025 rr.

[TpuBneueHust MOJIOJIEKH K YYaCTHIO B OOIIECTBEHHO-TIOIUTHYECKOM, HayYHO-TEXHUYECKON, MHHOBALIMOHHOM 1
IIPOEKTHOM JI€ATEIbHOCTH YHUBEPCUTETA, PETHOHA, CTPAHBL.

2024-2025 rr.

Pabora no ¢opmupoBanuio udppoBoro npoduiis cTyieHTa By3a Ha 6a3e miuatdopmsl «5 B Arpo» AO «Poccenbxo36aHk» B
[ENSIX OTNpeAeTICHNs NEPCIEKTHB HX TPYAOYCTPOHCTBA

2024-2025 rr.

1. UudopmanmonHoe odecnieyeHHe BOCIMTATEIbHOMH padoThl

OcgellieHre MEPOTNPUATHM, MPOBOAUMBIX B paMKax BOCIUTATEIBLHON pabOThl U MOJIOJICKHOMN MOJUTUKU CPEIH CTY/ICHTOB
BY3a, Ha caliTe YHUBEPCUTETA, TOPOJACKOM caiite, cailtax MCX P®, pernoHaibHbIX MUHUCTEPCTB U BEJIOMCTB, B COIICETSIX

2024-2025 rr.

[IpoBenenune nHGOPMaAITMOHHO-PA3bICHUTEIBLHON pabOTHI CPE/IN CTYACHTOB YHUBEPCUTETA 110 BOIIPOCY yUacTus B
npoekTax oTKpbIToil [IpesunenTckoil muatdopmel «Poccusi — cTpaHa BOZMOKHOCTEN»

2024-2025 1.

111. HampagjieHus1 BOCIUTATEJbHOI padoThl

1. Hayuuo-uccnedoeameﬂbcwoe HanpaeleHue — Heomwvemjiemas uUacmo nO020MOGKU COBPDEMEHHbIX Ccneyuaiucmos, uejileHanpaesileHHan

nO020MOGKA K UCC1e008AMENIbCKOU 0eAMeIbHOCHU CIY)EHMO08 8Y3d HA NPOMANCEHUU 6Ce20 NePuooa odyuenus.




[IpoekTupoBaHue U pearu3anus COOTBETCTBYIOIINX OPTaHU3AIIMOHHO-METOIUYECKUX YCIOBUH, CIIOCOOCTBYIOIIMX
BOBJICUEHUIO CTYJICHTOB B TBOPUECKU MPOLIECC U3yUEHUSI M OCBOCHHS HAYyYHBIX METOJIOB, OOeCIIeueHUE MpaBa CTYCHTOB
Ha y4acTHe B HAYYHO-HUCCIIEI0BATEIbCKOM IESITEIbHOCTH KaK OCHOBBI JUIsl OOHOBJICHHS] TBOPUECKOT0 KOMIIOHEHTA
poUIBLHON MOATOTOBKU OYIYIIEro CIelHaInucTa B By3e.

B TCUCHHE BCETO
neproa
o0y4JeHus

I[aJIBHef/'II_HCC COBCPHICHCTBOBAHUC MCXAaHNU3MOB BOBJICHCHUSA CTYACHTOB B MHHOBAIIMOHHYIO ACATCIIBHOCTh YHUBCPCUTETA U
CO31aHHUC 6HaFOHpI/I5{THI)IX YCJ'IOBI/Iﬁ JJIA HHHOBaHHOHHOﬁ JCATCIIBHOCTHU U MMOBBIIICHUEC HHHOBaHHOHHOﬁ AKTHBHOCTH
MOJIOJBIX HAYYHBIX KaJIpOB

2024-2025 rr.

Co3znanne He0OX0IMMON yueOHO-MaTepruaaIbHON 0a3bl IJIs MPOCKTUPOBAHUS M pPeaTU3aIlK UCCIICI0OBATEIBCKON
JIeATEIbHOCTH CTYJICHTOB.

2024-2025 rr.

KommuiekcHoe u o0si3aTtenbHOe 00ydeHue CTYJEHTOB OCHOBAM HCCIIEIOBATENIbCKOTO TPya, MPUBUTHE UM OMPEIeIIEHHBIX
HABBIKOB WCCIICJIOBAHUN TNPUMEHUTEIIFHO K HM30paHHOW CIEIUAIBHOCTH B paMKaxX Y4YeOHOTO mpolecca, B TEPHOJ
MIPOU3BOJICTBEHHBIX MPAKTUK, HA CTAJIMU AUINIOMHOTO IPOEKTUPOBAHUS

2024-2025 rr.

OpraHu3anus 1 IpoBeIeHUE OJIMMITNA/l, HAYYHbIX KOH(pEpEeHIMHA, KPYIJIBIX CTOJIOB, TUCKYCCUIl; pa3paboTKa MPOEKTOB /s
nosyueHusi [ PAHToB; pa3Butue popm HaydyHOro COTPYIHUYECTBA: BY3 — IPOM3BOJCTBO U JIP.

2024-2025 rr.

Obecnieuenne UHPOPMAIIMOHHOTO comnpoBoxkaeHuss B CMU yuactus oOydaromuxcs B peanu3anuu 3amgad JlecstuneTus
HayKu U TexHojoruil B Poccuiickoil @enepanuu B LEIAX MOBBILICHUS MPECTUKA CIEUUATIBHOCTEN arpapHOro CEKTopa u
MIPUBJICYCHHS MOJIOJBIX CHEIUAINCTOB

2024-2025 rr.

2. Fpamdaucxo—nampuomuuecxoe Hanpaeienue - co30aHue 6 YHUeéepcumeme ycnosut? 011 UeJ10CMHO20 U HenpepvleHO20 npouecca
zpa.m‘bancxo-nampuomuuecxozo eocnumanun uepes npoOmemHylo cucmemy Meponpu;lmm? U KOJU1EKMUBHBIX MEOPUECKUX ()eﬂ,

dopmuposanue 2pa)xcoancKoii NO3UUUU U HCENAHUA 0OCHOUHO U CAMOOMBEPIHCEHHO CyHcumb ceoeil Pooune

Opranuzanus OpopHUIAKTHYECKOM padoThl cO CTyaeHTaMu B cdepe MPOTHUBOJACHCTBUS HACOJOTHH TEppopH3Ma B
Poccuiickoit @enepanuu:

- non6op HopmaTtuBHO-NIpaBOBBIX T0KyMEHTOB P®d, periiaMeHTUpYIONHX AeSITeNbHOCTD 110 IPOTUBOAECHCTBHUIO MI€OJIOTHH
Teppopusma (PenepalibHbIl 3aKOH O NPOTHBOACHCTBUM TeppopusMmy, KoHienuuss npoTHBOAECHCTBUS TEpPpOpU3MY B
Poccwuiickoit @enepanmu B pexxume nocryna:http://www.consultant.ru/document/cons_doc_LAW 92779 u np.)

- OpraHu3auus W [POBEIEHUE MEpPONPUATHUN, HANpPaBIECHHBIX Ha BOCIUTAHUE TOJEPAHTHOCTH U MNATPUOTH3MA,
NpopHIAKTUKY TEppopU3Ma U HKCTpEeMHU3Ma, NMPEeAyCMOTpEHHas JEHCTBYIOLMMH (ellepalbHbIMU TOCYAapCTBEHHBIMU
o0pa3oBaTesbHBIMH CTaHAApTaMHU.

2024-2025 rr.

Peanmuzanus (I)enepaanoro MPOCBCTUTCIILCKOT'O IPOCKTA «be3 CpOKa JaBHOCTH»

2024-2025 1.

HesarenbHocTs npeacrasutenscrsa PJIM «/IBUKEHHUE NEPBBIX» B YHUBEPCUTETE

2024-2025 1.

Opranu3anus 1 MpoBeACHUE KJIACCHBIX U KYyPaTOPCKHUX YacOB, BHEYUEOHBIX MEPOTIPUATHIA 110 U3YUECHUIO BOGHHON UCTOPUH
Poccumn, 3nanuto /[Heit BOMHCKOM claBbl, 00€BBIX M TPYAOBBIX MMOABUTOB KUTENEH 001acT B ro/ibl Bennkoit OTeuecTBEHHOM
BOWHBI, COXPAHEHHIO BOMHCKHUX TPAJUIIHI, CBA3U MOKOJECHUM 3aIUTHUKOB POTMHBI.

2024-2025 rr.



http://www.consultant.ru/document/cons_doc_LAW_92779

Opranuzanus BcTped o0ydyaromuXcs ¢ BeTepaHaMU BOMHBI M TPYJla, YYACTHUKAMH JIOKATBHBIX BOCHHBIX KOH(JIUKTOB U

8 2024-2025 rr.
AHTUTEPPOPUCTHYECKUX ONEPALUN U JIP.
[IpoBenenne STHOKYJIBTYPHBIX M MEKHAIIMOHAIBHBIX MEPONIPUATHIA M KyJIbTYPHBIX aKIMid B By3e, yyactue B pailoHHsix u | 2024-2025 rr.
TOPOJICKHX MEPOIPHUATHSIX U AKX, OPraHu3alns TEMaTHYECKUX KCKYPCUH B My3€H, K NaMATHUKAM HCTOPUU U KYJIBTYPBL.
Yyactue B exerogHoM OTKPBITOM TOPOACKOM KOHKypce-ectuBanie marpuormueckoil mecHu «llokion tebe, commar | 2024-2025 rr.

Poccuun!»

Opranuzanys 1 poBe/IeHNE OJIarOTBOPUTENBHBIX akiuii: “‘J/IeHb TOKUIIOTO YesloBeKa’, HOBOTOHUE YTPEHHUKH, «/leHb ToOphIX
nem» otpsiza «3se3nHbiii PCATY

2024-2025 rr.

[IpoBeeHNE HCTOPUKO-TYPUCTHYECKOTO IMOX0Ja CTyAeHYecKkoro otpsaa «3Be3gnbii PITATY» mo mectam 6oeBoil u
TPYAOBO# ciaBbl Psi3ancKoi 00J1acTH.

despais, 2025r.

11K KHIDKHBIX BBICTABOK, MOCBAIIECHHBIX JlHI0 [To0enpl: Maii,2025
CnopruBHo-niatpuoTnueckuii pectuBanb «5 — Ilarpuor!» (BoeHHO-CLIOPTUBHAS Urpa, CllapTakuaia, CIOPTUBHBIA TYpHUD, Hosi6pp,2024-
komruiekc ['TO u n1p.) Maii,2025 rr.
CriopTHBHO-HAIMOHAIBHBIN TypHHUP «CropT 6€3 rpaHuIn ®eBpaib, 2025r.
JleHp YHUBeEpcUTETa- TOPIKECTBEHHOE MEPOIIPUATHE Maii, 2025 r.
Opranuzanus, IpOBEACHUE U YIaCTHE B YHUBEPCUTETCKUX U MEKBY30BCKHX , TOPOJICKUX, PETUOHAILHBIX U Bcepoccuiickux | 2024-2025 rr.

MeponpuaTHsIX, mocBsmeHHbIX «JlHto [To6enb» n «Jlao Poccum»

Opranu3zanus U npoBeAeHue 3KCKypcuil B myseid PITATY

2024-2025 rr.

3. Ilpogheccuonanvno-mpyooeoe nanpasénenue - nOO20MOGKA NPOPECCUOHATILHO  2PAMOMHO20,

CREUUAIbHOCMBIO U YPDOBHEM Keaﬂud)ummuu.

KomnemeHnmHnoczo,

VYyacTHe CTyA€HTOB B MEpPONPUATHIX, HANPABICHHBIX Ha MOBBIIIEHHE BOCTPEOOBAHHOCTH arpapHbIX CHENMaIbHOCTEH
BBICILIETO M CPEHEro clenuaIbHoro odpa3zoBaHus, MPoBOAMMBIX MuHcenbxo3oM Poccun u ¢ yuactuem MuHcenbxosa
Poccuu B 2024-2025 yyeOHOM roay

2024-2025 rr.

VYyacTre B BHICTABOUHO-SIPMapOYHBIX U KOHTPECCHBIX MEPONPUATUH, MPOBOANMBIX MuHcenbxo3oM Poccun u ¢ yuactuem
Musncenbxo3a Poccun B 2024-2025 yueObHOM roay

2024-2025 rr.

VYyactue B [IporpamMMHubIX MeponpusiTusix Beepoccuiickoll cenbCKoX03s1ICTBEHHOM BBICTaBKH «30J10Tast 0ceHb-2024»

OkTs16pb, 2025 T.

JlesTenbHOCTD CTYyIEHYECKUX CIIEMAIN3UPOBaHHBIX OTpsiioB PIATY

Anpensb - OKTA0pb,

2025r.
VYuactue B IX arponpombinuieHHo# BbicTaBke-hpopyMe «Jlenpb nosst Psizanckoit obmact — 2024». Wrons,.2025 1.
Opranu3anus, NpoBeeHUE U yyacTHe B peruoHabHoM ¢ectuBaie «lIpa3aHuk ypoxkas — « CHOKHHKI» CenTs16pp,2024 1.
TopxxectBenHoe nojBeaeHne utoros aeareabHocTH CCO PI'ATY B TpeTbeM TPYJOBOM CEMECTPE. Oxts6pb,2024 T.
TopykecTBeHHOE Mpa3IHOBaHHE NPO(ECCHOHATLHOrO Mpa3iHuKa «JleHb pabOTHHKA CEIBCKOTO XO3sHCTBA M IepepadaThIBAIOIIEH
IIPOMBIIITIEHHOCTH Oxts6pb,2024 T.

OmeemcCcme€EenHno2o
cnevuaaucma, npuoﬁmenue cmy()enmos K npoqbeccuouaﬂbnoﬁ 0esaAmeIbHOCMU U C8A3AHHBIM C HElO CouuaibHbIm ¢yHKl(ll}lM 6 coomeemcmeuu co




Jenb Poccuiickux Crynenueckux OtpsiioB ®Peppaip,2025 .
Opranu3aiyst KpyIiibIX CTOJIOB, M BCTpEY BETEPAHOB, IIEPEIOBUKOB IIPOU3BOACTBA, PyKOBOUTENEH, Mosozblx crermamicroB AIIK co HOA0P 5’20245 '
CTY/ICHUECKON MOJIOZIEKBIO B paMKax MPO(OPHEHTAIIMOHHOM JIeTENTbHOCTH By3a HHB;%Z;IFMM’
Opranu3anys ¥ NPOBEJCHHUE IPMAPOK BaKaHCHI pabOYMX MECT ISl BBITYCKHUKOB YHUBEPCUTETA 2024-2025 1.

YyacTue CTyJIeHTOB B BY30BCKUX, OOJACTHBIX U TOPOJICKUX IKOJOTUYECKUX aKIIHSIX. 2024-2025 rr.

4. Jyxoeno-npagcmeennoe HanpaeieHue — GOCRUMAHUE U COYUATbHO-NEOA202UYECKAA NO00EPHCKA CHMAHOGNEHUA U  PA3GUMUA

6bICOKOHPABCMEEHH 020, OMBEMCMEBEHH020, MEOPUECKO20, UHUUUAMUBHO20, KOMREMEHMHO020 zpaofcdanuua Poccuu.

Opranuszanys M NpPOBEJEHUE BCTPEUY CTYIEHTOB C JEATEISIMU KYyJbTYpPbl U HAYKH, C JYXOBHBIMU JIMJAEPAMU MHEHUU,
MPEACTABUTENSIMA MHTEJUIEKTYaJIbHOM 3JIMThI, BETE€PAHAMM arpapHoOro Tpyja

2024-2025 rr.

[TpoBeneHne KypaTopCKHX 4acoB, OPHEHTUPOBAHHBIX HAa COJEHCTBUE AYXOBHO-HPABCTBEHHOMY CTAHOBJIECHHUIO MOJIOAOTO
4yesioBeKa, (POPMHUPOBAHUIO Y HEIO HPABCTBEHHBIX UYBCTB (COBECTH, J0JIra, BEPhl, OTBETCTBEHHOCTH, I'PaXk/1aHCTBEHHOCTH,
naTpUOTH3Ma), HPABCTBEHHOTO OONWKa (TEpIEeHHs, MHIOCEpAHs, KPOTOCTH, HE3JOOMBOCTH), HPAaBCTBEHHOH MO3UIUU
(crIoCOOHOCTH K pa3iMyeHHI0 J00pa M 37a, MPOSIBICHUIO CaMOOTBEPKEHHOH JIOOBH, TOTOBHOCTH K IPEOIOJICHUIO
YKU3HEHHBIX MCTBITaHUI ), HPABCTBEHHOTO MOBECHUS (TOTOBHOCTH CITYKEeHHUsI TI0sM B OTedecTBY, MPOSBICHUS TyXOBHOU
paccyIUTENBHOCTH, MOCIYIIaHus, J00pOH BOJIH);

2024-2025 rr.

Opranuzanus M IPOBEIECHUE MEPOIPHUATHM, CBA3aHHBIX C HUCTOPHMEM M TpaauLMsIMH Y HUBEPCUTETA,
AKaJICMHUYECKOU KYJIBTYPhl U YHUBEPCUTETCKUX LICHHOCTEH;

Ppa3BUTHEC

2024-2025 rr.

Oxkazanue noMolu Haxorsamumces B 308e CBO Ooitiiam

2024-2025 rr.

Opranuzaiiys 1 poBeieHHe 0J1aroTBOPUTENBHBIX akIHil (1edcekas paboTa HaJ JETCKUMHU JOMAaMHU, JIOMaMH ITPecTapelibix),

2024-2025 rr.

[IpoBeaeHune uKIIa MEPONIPUATHN, TOCBAIEHHBIX /[HIO MaTepu Hos6pp,2024 1.
[IpoBeneHne UKIIa MEPONIPUATUN, TOCBALIEHHBIX /IHIO 3aIIMTHI AETER Wronp,2025 1.
[IpoBeieHne HOBOTOAHUX YTPEHHUKOB /sl eTel I. Psa3anu u PszaHckol obnactu Jexabpp,2024 1.

5. @uskynomyphno-0300pogumensvnoe Hanpagienue — @opmuposanue HOIONCUMENLHO20 OMHOUWIEHUA K 0300P06UMENbHOU (u3uuecKon
Kylnbmype, yCmMaHO8KU HA 300p06blil 00pa3 Mcu3Hu, Quuueckoe camocogepuieHcmeosanue, y006j1emeopeHue nompedHocmu 6 peynapHoul

¢M3MUECK011 aKmueHocmu ozoopoeumeﬂbnoﬁ HanpaejleHHocmu Ha OCHose 3aHAmMuil qbu3uuec1<oﬁ KyﬂbmyPOﬁ u cnopmom

Opranuzanys caMoCTOSTENbHBIX (OopM 3aHITUH (hu3nueckor KyibTypoil u crioptoM (croptuBHble cekunn CCK PIATY
«ArpoTtex»: MUHU-(PYTO0, OackeTOO0, BOJIECHOO0I, YUPIUANHT, JTAPTC, HACTOJIBHBIA TEHHUC, JIeTKas aTJeTHKa, JBDKHBIN
cropt, TuiaBaHue, nay’piaudturr, rupeBoi crnopt, OPII u I'TO, BoeHHO-COpTHUBHAS, CTpPENbOA W3 MHEBMATHYECKOM
BUHTOBKH, IIAXMaThl) U OpraHu3aiys (U3KyJIbTypHO-03A0POBUTEIBHBIX IPYIII

Cents6ps,2024 r.

Opranu3zaiiys MacCOBBIX 03/TOPOBUTENIbHBIX, GDU3KYIBTYPHBIX M CIIOPTUBHBIX MEPOIPUSITUNA CO CTY/IEHTaMH YHUBEPCUTETA

2024-2025rT.

Opranuzanys ¥ TNPOBENEHUE CNAPTAKUaJ CPEeIU IEPBOKYPCHHUKOB, YYAaCTHHUKOB CTYJIEHUYECKHX CIELMATM3UPOBAHHBIX
OTPs110B, OOLIEKUTUI YHUBEPCUTETA; TYPHUPOB I10 Pa3IMYHbIM BUIAM CIIOPTa, MaTYEBbIX BCTPEY U JIp.

2024-2025 1.




Opranuzanys v mpoBeieHne NHPOPMALMOHHO-TIPOCBETUTEIBCKUX CEMUHAPOB-TPEHUHTOB 110 PEIIPOAYKTUBHOMY 370poBbi0, | 2024-2025 rr.
npopHIAKTUKE HAPKOMAHUH, aIKOroiau3ma, Tabakokypenus, BUY u ocHoBaM 310poBoro o0pasa xKHu3HHU

Opranu3anvs M TPOBEACHHE LHKIA MEPONPUATHH, NPUYpOUYeHHBIX Ko Bceemupnomy nauro 60pn0Obl co CIIM[owm, | 2024-2025 rr.
BcemuproMy IO 6€3 Tabaka v T.I1.

Opranuzanus GU3KyIbTYpHO-CIIOPTHBHOM pabOTHI 110 BHEAPEHUIO Beepoccuiickoro pu3KyIbTypHO-CIOpTUBHBINA KomIuieke | 2024-2025 rr.

«['TO» B OeIaxX Co3aaHus B(b(i)eKTHBHOﬁ CHCTCMBbI (1)I/I3I/ILI€CKOFO BOCIIUTaHUAI, HaHpaBHeHHOﬁ Ha pa3sBUTHUEC YCIOBCUECKOI'O
MOTCHIMAJIa U YKPCIUICHUSA 300POBbA HACCICHUA

VYyactue ctynentoB PITATY B YHusepcuane BY3o0B Muncenbxo3a Poccuu

Yyactue cnopTCMEHOB YHUBEPCUTETA B CIIOPTUBHBIX MeponpusiTusax, oprannzyeMmbix ACCK Poccun

2024-2025 rr.

VYuyactue cryaeatoB PUATY B YHuBepcuane cpenu CTYISHTOB 00pa3oBaTENbHBIX OpPTraHU3alMi BBICIIETO 00pa3oBaHUS
Psizanckoit obmactu 2024-2025 yyeOHOro roja

2024-2025 rr.

Opranuzanus u nposefeHue «JHs 310poBbsh» 1S CTYJEHTOB U JJis IIpenoaaBareiell yHUBEpCUTETa

Hos6ps, 2024r.,

Maii,2025 r.
YyacTue B CHOPTUBHBIX U CHOPTUBHO-MACCOBBIX MEPONPUSITHUSIX TOPOJIa, PETHOHA, CTPAHBI,
Peanuzanus nporpammbl po(UIAKTHKHA HAPKOTHYECKUX, AJIKOTOJIBHBIX M MHBIX 3aBUCUMOCTEH, a TaKKe 1O MporaraHje
3JI0POBOTO KU3HEHHOTO CTUJISI CPEAM CTYyACHTOB PsI3aHCKOr0 rocyJapCTBEHHOTO AarpoTEXHOJIOTHYECKOTO YHUBEPCUTETA 2024-2025 1.

umenu [1. A. KocteiueBa, mpomarasnja 340poBOro o0pasza *H3HU B CTyACHYECKOW cpene; MpoduiIakTHKa 3a00IeBaHMiA,
BBIITYCK CAaHOIOJIJIETEHEH 10 3J10pOBOMY 00pa3y KHU3HH

6. Icmemuueckoe HanpaejieHue - ¢opmupoeauue JauiyHocmu cmy()enma C 8blCOKUMU HPAGCMEEHHbBIMU yCmoAMU, QMOMMOHMbHOﬁ UymKocmasio,
CROCOOHOCMbIO K eocnpuiamuro Icmemuldeckozo, d)opmupoeauue 06u4e20 YPO6HA Kyibmypbl — Kadecme, KOmopovle nomozarom COnpomueiimbcCs

cmydeumy Heﬁﬂazonpuﬂmnbm JHCUBHEHHBIM 00CMOAMENLCIEAM U ABTIAIOMCA €20 npeumyuiecmeom 6 Koukypenmuoﬁ 60pb6£’.

Opranuzanus KyJIbTypHO-I0CYTOBOM €ATEIbHOCTH Yepe3 CO3/1aHne TBOPUECKHUX CTyAuH (XyaoxkecTBeHHoe ciioBo, CTOM,
BUA, xopeorpadus, sctpaaHblii Boka, mkojia Beayumx, CMU, npukiaaHoe TBOPUYECTBO U Jp.), OpraHU3alUU BbICTABOK,

. 2024-2025 rr.
¢ecTuBanel, TBOPUECKUX BEUYEPOB, MPA3THUKOB, TP, OAJIOB U MIp. :
=  @ecTUBAIb NEPBOKYPCHUKOB «I1OCBSIIIEHUE B CTYIEHTHD) Cents16pp,2024r.
* «3HaKoMbTeCh, MBI — | Kypc!» - TBopueckuii (hecTUBaIb EPBOKYPCHUKOB OkTs10pb,2024r.
* «BcemupHbIl JA€Hb CTyA€HTa» — CTyJAEHYeCKas HeJensd: (YEeCTBOBAHME CTYAEHYECKOTrO AaKTHBa, KOHLEPT,
MHTEJUIEKTYaJIbHbIE UTPbI) Hos6pp,2024 1.
»  «[Ipocto mecHs» - cTyAeHYeCKUH (DeCTUBAIh CTPATHON MTECHH OxkTs16pp,2024 T.

- Opl" aHM3alusa U IPOBCACHUC MPA3AHUYIHBIX KOHICPTOB, ITOCBANICHHBIX OGIJ.ICHapO,Z[HBIM Ipa3gHUuKaM

2024-2025 1.

=  decruBasib HanmoHanbHbIX KyJbTyp «ECTh Takast HaMs — CTYAEHTBD

Pepanb,2025 1.

* (CMOTp — KOHKYpC TBOpPYECTBa CTYJIeHTOB B paMkax (ectuBans «Crynenyeckas Becna B PTATY»

Mapr,2025 1.

Typuctuueckue noe3iKu CTYyJAEHTOB U COTPYAHHUKOB IO UCTOPUKO-KYJIBTYPHBIM JOCTONPUMEYATEIBHOCTIM Ps3aHCKOTO
Kpas ¥ Ap. peruoHoB Poccun

2024-2025 rr.



https://ru.wikipedia.org/wiki/%D0%A4%D0%B8%D0%B7%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D0%BE%D1%81%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5

7. Cmyoenueckoe camoynpagienue (3HaUUMBblLil ACNEeKm 20Cy0apCmeeHH Ol 00pa306amenbHoll U MOJI00ENHCHON NOTUMUKU) - PA36UNIUE NOIE3HBIX 0/
o0yuaruuxca Kauyecme u HABbIKOG: TUOEPCHE0 U UHUYUAMUBHOCHb, YMEHUE DADOMAmb 8 KOMAHOE U CAMOCHOAMETbHOCHLb.

Co31aHre HOBBIX BO3MOXKHOCTEH Ui CaMOONPEICICHHS JIMYHOCTH, MOSIBICHHUSI MOJOACKHBIX MHHOBAIMKA B pasnuuHbix | 2024-2025 rr.
chepax obIiecTBa.

Opranuzanus HAy9HOH JEATEIBHOCTH CTYICHTOB, KOOPIWHAIUS JEATEIILHOCTH CTYICHYECKOro HaydHoro oobmiectBa; | 2024-2025 rr.
MOMOIIb B OPraHU3alliu U MPOBEACHUN KOH(EPEHIi, CIIeIICEMUHAPOB, KPYTJIBIX CTOJIOB, HEACTHU CTYACHYECKON HAYKH U
T. II.

Opranuzanus U TPOBEACHHUE KYJIbTYpPHO-MAaCCOBBIX MEPOIPHUATHI, COXpaHEHUE TPaTUIUi CTyJIeHYeCKOro TBopuectBa, | 2024-2025 rr.
MOJJICPKKA NEATEIbHOCTH CTYJEHYECKUX TBOPUECKUX KOJIJICKTHBOB

Opranuzanus paboThl CIIOPTUBHBIX CEKINH, y4acTHE B OPTraHU3allui COPEBHOBAHMIA M TOBAPHUIIECKUX BCTped 1o pa3nuyHbiM | 2024-2025 rr.
BUJIAM CIIOpTA.

OOGecrieueHne opranuzanud U (QyHKIMOHUPOBAHUS WH(POPMAIMOHHOTO TMPOCTPAHCTBA B BYy3e, OCBemleHHWE 3HauMMbIX | 2024-2025 rr.
MEPONPUSITHIA B )KU3HH CTYACHYECKOTO COOOIIECTRA.

Opranuzanys 1 AeITeIbHOCTh BOJIOHTEPCKHUX OTPSIOB U OOIICCTBEHHBIX MOJIOICKHBIX O0BEIMHCHUH B By3€ 2024-2025 rr.

Opranuzanus M INPOBEIECHUE MEPONPHUATHH, CONEHCTBYIOIIMX CIUIOYEHHMIO ILIEJIOCTHBIX CTYAEHUYECKUX KOJIJIEKTUBOB, 2024-2025 11
aKaJeMUUECKHX I'PYIIl, IOTOKOB, KYpCOB, PaKyJbTETOB YHUBEPCUTETA ]

Opranu3zanus jareps-ceMHHapa CTyA€HUYECKOro akTuBa arpapHbix By30B Poccuu «AJIEA» aBrycrt,2025r.

Opranuzanus J1ocyra U akTUBHOI'O OT/AbIXa OOywarouuxcs Ha 0a3e CIOPTHBHO-030pOBHUTENBbHOrO jarepst «JlackoBo» | MioHb-aBrycr,
PI'BOY BO PTATY 2025 1.




YTBLPKUALO
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PALOYAH HPOL'PAMMA BOCIHHTAHHS

B PasaHcroM I.'OC}'.'.I,ﬂ[ICI'BeIIIIOM AUpOreXiIDIHYECKOM YITNRePDEHTeTC
nsenn 1LA. Koernaena ua nepuog 2024 - 2025 rr,

2024 rox



Conep:xanue
ITosicHuTEILHAA 3aIUCKA

1. OOmue moJ0KeHus
KonnenTyanbHO-IIEHHOCTHBIE OCHOBAHUS U MPUHIIMIIBI OPTAHU3ALMN BOCIUTATEIBHOTO
npoiiecca B PsI3aHCKOM rocy1apCTBEHHOM arpOTEXHOJIOTMYECKOM YHUBEPCUTETE UMEHH
IT.A. KocThiueBa (J1asiee Y HUBEPCHUTET)

1.1. Meroaonoruyeckue Moaxo bl K OpraHu3alui BOCIIUTATENBHOMN JESITEIbHOCTH
B Psj3aHCKOM TOCYIapCTBEHHOM arpOTEXHOJIOTUYECKOM YHUBEPCUTETE HMEHH
IT.A.KocThiueBa

1.2. llenp m 3amaun BOCMUTATEIBHOW pabOTHl B Ps3aHCKOM TOCYIapCTBEHHOM
arporexHosiorndeckoM yHusepcutere umenu I1.A. KocteriueBa CoaepkaHue U yCIOBUS
peanu3aluyu BOCIUTATENIbHOW pabOThl B 00pa30BaTENIbHOM OpraHW3allid BBICIIETO
oOpa3zoBaHuUs

1.3. BocnmrteiBaromias (BocuTaTeIbHAS) Cpeia Y HUBEPCUTETA

1.4. HampaBneHus BOCIIUTATEIbHON IEATEIHOCTH U BOCIIUTATEIILHON paOOThI

1.5. IlpuoputerHbie BHUABI JIEATEILHOCTH OOYYAIOIIUXCS B BOCHUTATEIbHOU
cucteMe Ps13aHCKOro rocy1apCTBEHHOIO arpOTEXHOJIOTMYECKOT0 YHUBEPCUTETA UMEHU
IT.A. KocThiueBa

1.6. @opmBbI U METOBI BOCIUTATEIHHON PaOOTH B Y HUBEpPCUTETE

1.7. PecypcHoe oOecrniedeHue peaau3aliyd BOCIUTATENIBHOW JEATEILHOCTH B
YHuBepcurere

1.8. Uudpactpykrypa Ps3aHCKOTO TrOCyJapCTBEHHOTO arpOTEXHOJIOTUYECKOTO
yuuBepcuteta umeHn IIL.A. KocTerueBa, obecneumBaromias peanu3aiuio padouei
MPOTrpaMMbl BOCIIUTAHUS

1.9. CoumokynsTypHOE POCTPAHCTBO. CerteBoe B3aUMOJICHCTBUE C
OpraHU3alUsIMU, COIIMATLHBIMU HHCTUTYTaMU U CyObEKTaMU BOCTIMTaHUS

2. YinpaBjieHHe CHCTeMOil BOCHHTATEJbHOIl padoTrhl B  Psizanckom

rocyIapCTBEHHOM arporexHosioruyeckom yuusepcurere umenu ILLA. Kocreiuesa

2.1. BocnuTaTenbHas cucTeMa M yIpaBJIeHUE CUCTEMOM BOCIHMTATENHLHON paboTON
B YHUBEPCUTETE

2.2. CTyneHuecKkoe caMOyTpaBlieHHE (CO-YIIPaBICHNUE) B Y HUBEPCUTETE

2.3. MOHUTOpPUHT KauecTBa BOCIUTATEIBLHOW pabOTHI W YCJIOBHM peanu3anuu
coJiep KaHusl BOCIUTATEIbHON e TENbHOCTH



MNOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma  BocmHTaHuss B Ps3aHckoM — rocyaapCTBEHHOM
arpotexHosiorudeckom yHuBepcutrere uMmeHu I[I.A. KocTblueBa mnpezacTaBisieT coOoi
LIEHHOCTHO-HOPMAaTUBHYI0, METOJIOJIOTMYECKYI0, METOJUYECKYI0 M TEXHOJIOIMYECKYIO
OCHOBY OpTaHU3allMH BOCIIUTATEIBHOMN JESITEILHOCTH B BY3€.

ObnacThio IpUMEHEHHsT pabouelt mporpaMMbl Bocniutanus (nanee — [Iporpamma)
B Ps3aHCKOM rocynapCTBEHHOM arpOTEXHOJIOTMYECKOM YHHUBepcuTere mmeHu ILA.
KocTeiueBa (najgee — YHHUBEPCHUTET) SIBISIOTCS 0Opa30BaTEIbHOC M COLMOKYJIBTYPHOEC
IPOCTPaHCTBO, oOOpa3oBaTeibHAsi M BOCIHTHIBAIONIAS CpeAbl B HMX E€IWHCTBE W
B3aUMOCBSI3H.

[Iporpamma OpHEHTHpPOBaHAa Ha OPraHU3alMI0 BOCIHUTATEIBHON AESITEIbHOCTU
CyOBEKTOB 00pa30BaTEILHOTO U BOCITUTATEIHLHOIO MPOIECCOB.

OCHOBHBIM CPEJICTBOM OCYIIECTBIIEHUS BOCIIUTATEIBHON IEATEIbHOCTH SIBISETCS
BOCIIUTATEIbHAsl CUCTEMA M COOTBETCTBYIOIIAs €l Pabouyas nmporpaMma BOCHHUTAaHHS U
[1nan BociuTaTeIbHON PaOOTHI.

Pabouass mnporpamMma BBICTpaMBaeT CBOI BOCHUTATEIbHYI0 CHCTEMY B
COOTBETCTBHUH CO CHELMPUKON NMpodeccuoHaIbHOM MOATOTOBKU B Y HUBEPCUTETE.

[Ipy BbICTpaMBaHWM BOCHUTATENBHOM CHCTEMBI CIEIAYeT HWCXOAUTh U3
CIEIYIOIMIMNX MOJIOKECHUM:

1. BocnurarensHass pabota — 3TO JEATEIBbHOCTh, HANpaBJICHHAas Ha
OpraHu3alMi0 BOCIUTHIBAIOIIEH Cpelbl M YIIPaBICHUE pa3HbIMU BUAAMHU €SI TEIbHOCTH
BOCIMTAHHUKOB C LEJIbI0 CO3JaHUS  YCJIOBMM i MX NPUOOLIEHUS K
COLMOKYJIbTYPHBIM M JYXOBHO-HPAaBCTBEHHBIM ILIEHHOCTSIM HAapoJaoB Poccuiickon
®denepanny, MOJHOLUEHHOTO Pa3BUTHS, CAMOPA3BUTUSA U CaMOpEAIN3alUU JTUYHOCTH
IIPU AKTUBHOM yYaCTUU CaAMHUX OOYHarOIIUXCS.

2. Ilporpamma mpu3BaHa oOKa3aThb COJCHCTBHE M TIOMOIIb CYObEKTaMm
o0pa3oBaTeNbHbIX OTHOUIEHWH B pa3pabOTKe CTPYKTYpbl U cojepxkanus Paboueit
nporpamMmel  BocnuTaHuss u IlnaHa BocnurtarenbHOM paboThl  00pa3oBaTENbHON
OpraHM3alMM BBICIIEr0 00pa30BaHUsl.

3. PabGouast mnporpamma BocnuTanus B Ps3aHCKOM TrocCynapCTBEHHOM
arporexHojoruueckoM yHuBepcutere umeHu I[I.A.KocTtbiueBa paszpaboraHa B
COOTBETCTBUM C HOPMaMH U MOJIOKEHHUSIMU:

— Konctutynuu Poccuiickoit @enepanuu;

— @epnepanbHoro 3akoHa or 29.12.2012 r. Ne 273-®3 «O06 oOpazoBaHuH
B Poccuiickoi ®denepanuu;

— @enepanbHoro 3akoHa oT 31.07.2020 Ne 304-®3 «O BHeCeHMH MU3MEHEHHI B
denepaabHbIN 3aKOH «O0 oOpa3oBaHUH B Poccuiickoi denepanum»
10 BOIIPOCaM BOCTIMTaHUsI 00YYaIOIIUXCS»;



— depepansHoro 3akoHa oT 05.02.2018 r. Ne 15-®3 «O BHeceHUU U3MEHEHUN B
OTAENbHBIC 3aKOHOAATeNbHbIE akThl Poccuiickon depepaunn 10  BOmpocam
T00pOBOJILYECTBA (BOJIOHTEPCTBA)Y;

— VYkaza Ilpesmpenta Poccmiickoit @Denmeparmu ot 19.12.2012r1. Ne 1666
«O Crparerun rocyJ1apCTBEHHOM HaAllMOHAILHOM NMOAUTUKU Poccuiickoit deaepanun Ha
nepuoj 10 2025 romay;

— Vkaza Ilpesunenta Poccuiickoii Penepaunu ot 24.12.2014 1. Ne 808
«O06 yTBepxkaeHn OCHOB roCyJapCTBEHHOM KYJIbTYPHON MOJUTUKIY,;

— VYka3a Ilpesunenta Poccuiickoit @Penepanuu ot 31.12.2015 Ne 683
«O  Crparerum  HanuoHanbHOM  Oe3omacHocth  Poccuiickoit  denepanum»
(c m3amenenusamu ot 06.03.2018 r.);

— VYkaza llpesunenta Poccuiickoii @epepamuun ot 07.05.2018 1. Ne 204
«O HalMOHANBHBIX WENAX M CTPATETMYECKUX 3adadyax pa3Butusa Poccuiickoi
®enepanuu Ha niepuoA 10 2024 rogay;

— Vkaza llpesunenta Poccuiickoii @epeparuu ot 09.05.2017 1. Ne 203
«Crtpareruss pa3Butusi uHpopmanmoHHoro ooémectBa B Poccuiickoit ®Denepainuu
Ha 2017-2030 rr.»;

— Pacnopsokenns IlpaButensctBa ot 29.05.2015 1. Ne 996-p «Crparerus
pa3BuTHA BocniuTaHus B Poccuiickoit denepannu Ha nepuos 10 2025 rogay;

— Pacnopsokenus IIpaButensctBa ot 29.11.2014 1. Ne 2403-p «OcHOBBI
rOCyJapCTBEHHOM MOJIOAEKHOW MNOJUTUKU Poccuiickon @Penepaunu Ha IEPUOI
1o 2025 romaw;

— IInana meponpusituii no peanuzanuu OCHOB rOCyJapCTBEHHOW MOJIOJEKHOU
nomuTukn Poccuiickot ®epepanmm Ha nepuon A0 2025 roma, yTBEp:KIEHHBIX
paCIOPsSKEHUEM [IpaBuTenbcTBa Poccuiickon denepanuun
o1 29.11.2014 1. Ne 2403 -p;

— Pacnopsokenust IlpaButensctBa Poccuiickoii @enepauuu ot 29.12.2014 .
No 2765-p «Konnenmus denepanbHOi 11€1€BOM TPOrpaMMbl pa3BUTHS 00pa30BaHUs Ha
2016-2020 roabi»;

— ITocTanoBaCcHNS [IpaBurtenbcTBa Poccuiickoit ®denepauu
or 26.12.2017r. No 1642 «OO0 yTBEpXKIEHUU TOCYJAPCTBEHHOM MPOTrpaMMBbI
Poccuiickoit @enepanuu «Pa3Butre o0OpazoBaHus»;

— nuckMa MuHucTepcTBa oOpa3zoBaHus W Hayku Poccuiickoit ®enepauuu
or 14.02.2014 Ne BK-262/09 «Meronuueckne peKOMEHIAIMA O CO3JaHUUd U
JESTETLHOCTH COBETOB 00YYAIONIUXCsl B 00pa30BaTEIbHBIX OPTaHU3AIMIX);

— Ilpukaza denepanbHON CIyKOBI IO HaI30py B chepe oOpazoBaHusl U HAYKU
(Poco6pnamzop) ot  14.08.2020 Ne831  «O6  yrBepxknaenuu  TpeboBanHMit
K CTPYKType o(HUIIUATIBHOTO caira 0o0pa3oBaTeIbHON OpraHu3aluu



B HMHPOPMALMOHHO-TEIECKOMMYHUKAIMOHHOW cetn  «VHTepHer» u  Qopmary
Mpe0CTaBIeHUS THOPMAITUNY;

- [Tocnanwmii [Ipe3unenra Poccun denepanbHOMY CoOpanuto
Poccutickon ®@eneparnun.

— TocynmapctBeHHoit  mporpaMmbl  «KOMIUIEKCHOE  pa3BUTHE  CEIBCKHUX
TEPPUTOPUIY;

- OCHOB TOCyAapCTBEHHOM MOJIOJIC)KHOW monuTuku Poccuiickorn denepanuu Ha
nepuon 10 2025 rona,

- Crparerun pazsutus mojonexu Poccuiickoit @enepanun Ha nepuog ao 2025
rojaa,

- IIporpammsbl ['pakaaHCKO-IATPHOTUYECKOTO BOCIUTAHUS CTYJEHTOB arpapHbIX
BYy30B Poccuu Ha 2021-2025 roasi;

— YcraBa Ps3aHCKOro rocyapCTBEHHOIO arpOTEXHOJOTMYECKOIO YHHBEPCHUTETA
nMmeHu [1.A.KocTteruesa;

—JIoKkanbHBIX HOPMAaTUBHBIX aKTOB Ps3anckoro rocyJapCTBEHHOTO
arpoTexHosiornyeckoro yausepcurera nmenu 11.A.KocterueBa u np.

4. Pabouass mnporpamma BocnuTaHus B Ps3aHCKOM rocyJapCTBEHHOM
arpotexHosiorudeckoM yHuBepcutrere uMeHu II.A.KocteiueBa paspabotaHa B
TpaJuLHUsAX OTEUECTBEHHOH Me1aroruky U 00pa3oBaTeNIbHOM MPAaKTUKU U Oazupyercs Ha
IIPUHIUIIE TPEEMCTBEHHOCTH M COIVIACOBAHHOCTH C LEISIMH M COJEpKaHUEM
[Tporpammel Bociutanus B cucteme CIIO.

5. [Iporpamma Bocmutanus sBisiercss yacteio OIIOII, paspabaTsiBaemoil u
peanu3yemMoil B COOTBETCTBUU C JACHCTBYIOIIMM C JACUCTBYIOIIMM (helepanibHbIM
rocyJIapCTBEHHBIM 00pa3zoBaTeabHbIM cTaHaapToM (naiee — ®I'OC).

Bo wucnomnenne mnonoxennit ®enepanbHoro 3akoHa oT 31 wumrons 2020 r.
Ne 304-®3 «O Buecennn wu3aMeHeHuii B DegepanpHbiii 3akoH «OO0 00pazoBaHUU
B Poccuiickoit deneparuny» 1Mo BONPOCaM BOCIIUTAHUS O0yYAIOIINXCS» B YHUBEPCUTETE
pa3paboTaHHI:

— Pabouaa npocpamma eocnumanusa B Ps3aHCKOM TOCYJapCTBEHHOM
arporexHosiorndyeckoM yHuBepcutere umeHu I1.A. KocterueBa (ompenenser KOMILIEKC
OCHOBHBIX XapaKTEPUCTUK OCYILIECTBIIIEMOM B YHHUBEPCUTETE BOCIHMTATEILHON
JESATEeIIbHOCTH);

— Paobouue npozpammor eocnumanusn xaxk 4yacte OIIOIL, peanmn3yembix
Ps3aHCKMM TOCYIapCTBEHHBIM arpOTEXHOJIOTMYECKMM YHUBEpCUTETOM HMeHH ILA.
KoctpiueBa (pa3pabaTbiBaeTcss Ha MEpUOJI peann3alui 00pa3oBaTeIbHON MpOrpaMMbl U
OTIpe/IeIsieT KOMIUIEKC KIIFOUEBBIX XapaKTEPUCTHUK CHUCTEMbl BOCHUTATEIHHOW pabOThI
YHUBEpCUTETA (MPUHLIUIIBI, METOJIOJIOTMYECKUE TIOJIXO0/Ib], 11eJb, 3a/1a4H, HApPaBIICHUS,
(bopMmBbl, CpesicTBa U METObI BOCIIUTAHUSA, TUIAHUPYEMBIE PE3YyJIbTaThl U JIP.));



—  Kanenoapnoui  naan  6ocnumamenvnoit  padomwst  Ps3aHCKOrO
roCcyJapCTBEHHOI0 arpoTexHonorudyeckoro yHuBepcuteta umenu II.A. Kocrteruesa,
KOHKPETH3UPYIOIIUI  TMepedYeHb COOBITUA W MEPONPHUSATHI  BOCHUTATEIHHOM
HaIIPaBJIECHHOCTH, KOTOPBHIE OPraHU3YIOTCS U MPOBOIATCS YHHBEPCUTETOM U (WJIM) B
KOTOPBIX CYOBEKTBI BOCIMTATEIBHOIO MTPOLIECCa MPUHUMAIOT YYaCTHE.

1. OBIIME NMOJOXEHUSA

1.1. KOHHeHTyaJIl)HO-]_leHHOCTHble OCHOBAHHUA U NPUHIMIBI OpraHm3allnu
BOCIHUTATCIAbBHOI'0O MPpoIecCca B YHUBCPCUTETE

KOHHeHTyaJILHO-HCHHOCTHLIG OCHOBaHMA.

[IpuopureTHON 3a1a4eil TOCYy1apCTBEHHOM NMONUTUKU B Poccuiickoii denepanuu
apisieTcsi  GOpPMHpPOBAHHWE  CTPOMHONM  CHUCTEMbl  HAIMOHAIBHBIX  IIEHHOCTEH,
MIPOHU3BIBAIOIIEH BCE YPOBHU 00pa30BaHMUS.

[Ipu  paszpabotke paboueil mMmporpaMMbl BOCHHUTAHHS, KaJICHAAPHOTO IUIaHA
BOCITUTATEILHOM PabOThI M COAEPKAHUS BOCHUTATEIHHOIO MPOIECCa MCIOIb30BAIUCH
nonoxxkeHuss CTpareruu HamuoHaNbHOM Oe3omacHocTH Poccuiickoit depeparuu, B
KOTOPOM  ONPEAEJEHbl  CIEAYILIME TPAAUUMOHHbIE JAYXOBHO-HPABCTBEHHbIE
LEHHOCTH:

— MPUOPHUTET AYXOBHOTO HAJl MATEPUAIIBHBIM;

— 3aIUTa YeJIOBEYECKOM )KU3HH, IIPAB U CBOOO/I YEJIOBEKA;

— CEMbsl, CO3UIATEIBHBIN TPY, C1yKeHrue OTeuecTBy;

— HOPMBI MOpPQJIM W HPABCTBEHHOCTH, TYMAaHW3M, MUJIOCEPAUE, CIPABEMJINBOCTb,
B3aMMOIIOMOIIb, KOJUIEKTUBU3M;

— UCTOPUYECKOE E€JUHCTBO HApoAOB Poccuu, NMpeeMCTBEHHOCTh MCTOPUM Hallen
Ponunsl.

IIpuHOUNBI OPraHu3aliy BOCIIUTATEIBHOI0 MIPOLIECCa B YHUBEPCHUTETE:
— CHCTEMHOCTH U LEJIIOCTHOCTH, yYeTa €AMHCTBA U B3aUMOJICVCTBUS COCTABHBIX YaCTEU
BOCIIMUTATEIbHON CHUCTEMbl YHHUBEPCUTETA (COAEPIKATEIBHOM, MPOLECCYalbHOW H
OpraHU3alUOHHON);
— MPUPOIOCO0OPA3HOCTH (KaK ydeTa B 00pa30BaTEIbLHOM IPOIIECCE WHIAMBUIYATBHBIX
OCOOEHHOCTEW JIMYHOCTH W 30HBI OJIMKAWIIEro pa3BUTHS), MPUOPUTETA LIEHHOCTH
30pOBbSl YYAaCTHUKOB OOpa30BaTEIbHBIX OTHOLIEHUH, COLMAIBHO-TICUXOJOTUYECKON
MOJIEP>KKU JINYHOCTH U o0ecredeHus: OJaronpusiTHOrO COUUaIbHO-TICUXO0JIOTHYECKOTO
KJIIMaTa B KOJIJIEKTHUBE;
—  KYyJIbTYypOoCOOOpa3HOCTH  00pa3oBaTENbHOM  Cpellbl, I[€HHOCTHO-CMBICIOBOIO
HaIlOJIHEHUS COZICpKaHMS BOCIIUTATEJIBHOMN CHUCTEMBI
U OPraHU3allIOHHOW KYyJbTYpbl YHUBEPCHUTETA, TYMAaHW3AlMU BOCIUTATEIHHOTO
IpoLecca;
—  CyOBEKT-CyOBEKTHOTO  B3aMMOJICEUCTBHSI B  CHUCTeMax «oOydaromuics —
oOydaromuiicsy, «oOydaroluiicss — akaJeMuueckas TIpymmnay, «oOydaroluics —
MpENnoAaBaTeliby, «IPenoiaBaTelb — akaJleMUUecKas Tpymnnay,



— MPUOPUTETA HHULUATUBHOCTHU, CAMOCTOATEIBHOCTH, CAMOPEAIN3aLui 00yYarouXCs
B yueOHOM M BHEYy4YE€OHOW MAESITeTbHOCTH, COIMAIBHOIO MAPTHEPCTBA B COBMECTHOM

ACATCIIBHOCTHU Y4aCTHHKOB O6p330BaTeHBHOFO
N BOCIIMTATCJIBHOI'O IIPOICCCOB,
— CO-yIIpaBJICHUA KakK COUYCTaHUuA AIMHUHUCTPATHUBHOI'O YHpaBJICHUSA

U CTYIEHYECKOTO CaMOYIPaBJICHHS, CaMOCTOSTEIBPHOCTH BhIOOpa BapHUaHTOB
HalpaBJICHUN BOCIUTATEIBHOW JAEATEILHOCTH (B 3aBUCUMOCTH OT Tpaguluid
YHUBEPCUTETA, €T0 CIIeHU(PUKH, OTPACIECBON TPUHAJIJICKHOCTH U JP.);
— COOTBETCTBUSI 1I€JIE  COBEPIICHCTBOBAHUSA  BOCIMTATEIBHOW  JESITEIBHOCTH
HaJUYECTBYIOIIMM M HEOOXOIUMBIM pecypcam;
— HMH(POPMHUPOBAHHOCTH, MOJHOTHI HMH(MOpManuK, WHGOPMAIIMOHHOTO OOMEHa, ydeTa
€IMHCTBA M B3aUMOJICHCTBUSI MIPSIMOM M1 OOPATHOM CBSI3H.

IIpuBeneHHBIE BBINIE TPUHIMIIBI OpPraHU3AllMM BOCIMUTATEIBHON JEATEIBHOCTH
COIJIACYIOTCSL C METOJOJIOTMYECKUMH TMOJIXOAAMH K OpraHW3allMd BOCIHUTATEIbHOU
NEATEIbHOCTH B YHUBEPCUTETE.

1.2. MeToaosioruyeckue MOAX0Abl K OpraHmsalimid BOCIHTATECJIbLHOIO
nmpomecca B YHUBECPCUTETE

B  ocHoBy paboueli mporpamMmbl  BOCIHUTAaHUS  MOJOXKEH  KOMILJIEKC
METOJO0JIOTMYECKUX TTOAX0I0B, BKIIOUAOIINAN TOAXOIBL:

- IEHHOCTHO-OPUEHTUPOBAHHBIMN,

- CUCTEMHBIH,

- CUCTEMHO-JEATEIbHOCTHBIN,

- KyJIbTYPOJIOTUYECKHH,

- Mpo6JIeMHO-(YHKIIMOHATHHBIMN,

- HAYYHO-UCCIIEIOBATEIbCKHU,

- IPOEKTHBIM,

- PECYPCHBIH,

- 3JI0pOBbhECOEpETaroNIui,

- UHPOPMALIMOHHBIMN.

[{eHHOCTHO-OPUEHTUPOBAHHBIN MOAXO] - B OCHOBE YNPABJICHUS BOCITUTATEIbLHBIM
ITPOLIECCOM JIEKUT CO3UAATENIbHAS, COLIMAIIbHO-HANPABIICHHAS ACSITEIIBHOCTD.

Cucmemubiti n00xX00 - MPEANONAraeT PacCCMOTPEHHE BOCIUTATEIBHOTO IMpoliecca
KaK OTKPBITOW  COLUMAIbHO-TICUXOJIOTUYECKON, JIUHAMHUYECKOM, PpPa3BUBAIOLICUCS
CHUCTEMBI, COCTOSIIEH W3 JABYX B3aUMOCBSI3aHHBIX IIOJCHUCTEM: YIIPABIISIIONICH
(PyKOBOJICTBO By3a, MPOPEKTOP IO BOCIUTATEIHLHON paboTe, 3aMEeCTHTENb JeKaHa 0
BOCITUTATEILHOW paboTe, KypaTop y4eOHOM TPYIIIbI, MIPENOIaBaTelb) U YIPaBIsIeMOn
(cTryneHueckoe cOOOIIECTBO By3a, CTYACHUECKUN AKTHB, CTYJIEHUYECKHE KOJUICKTHBBI,
CTYJACHYECKUE TPYMIbI U JIp.).

CucmemHO-0esimenbHOCMHbIL  NO0X00 - TIO3BOJIIET yCTAaHOBUTH YPOBEHBb
LIEJIOCTHOCTH BOCHUTATEIbHOW CUCTEMBbI By3d, a TAaKKE CTEIEHb B3aWMOCBS3H €€
MOJICUCTEM B 00pa30BaTEIbHOM IMPOIIECCE.

Kynomyponoeuueckuti  nooxo0 - CIOCOOCTBYET peaiu3allud KyJIbTYpHOU
HaIpaBJIE€HHOCTH OOpa30BaHUsS W BOCIUTAHUS W HAMNpaBlIeH HAa CO3JaHUE B BY3€



KyJIbTYpPOCOOOPa3HOM Cpellbl U OPTaHU3AMOHHOW KYJIbTYpPhl, a TaKK€ Ha MOBBILICHUE
o0uieil KyapTyphl oO0y4aroumxcs, GopMUpOBaHUE UX MPO(ECCUOHATBFHOW KYJIbTYPhI U
KyJIbTYpHI TPyAQ.

IIpobnemmno-ghynKyuonanbHwill no0x00 - MO3BOJIIET OCYILIECTBIISITh
1eJIenoaraHue C y4eTOM BBISIBJICHHBIX BOCITUTATEIHHBIX npoGiem
W paccMaTpWBaTh YIMpaBICHHWE CHUCTEMON BOCHHUTATEIIBHOW pabOThl By3a Kak
HETIPEPHIBHYIO CEPHUI0 B3aMMOCBSI3aHHBIX, BBIIOJHIEMBIX OJHOBPEMEHHO WU B
HEKOTOPOM MOCHEA0BATeIbHOCTH YyIpaBlieHYeCcKuX (GyHKUMNA (aHamu3, TUIaHUPOBAHUE,
opraHu3aius, peryJaupoBaHue, KOHTPOJIb), COPUEHTUPOBAHHBIX
Ha TOCTH)KCHUE ONPEICIICHHBIX IeJIeH ).

Hayuno-uccreoosamenvckuii nooxoo — BocnurtarenbHyo padory B OOBO kax
JeSITeNIbHOCTh, UMEIOIIYIO MCCIEIOBATENIbCKYI0 OCHOBY U BKJIIOYAIOIIYIO BapUATHUBHBIN
KOMIUIEKC METOJ0B TEOPETUUECKOTO U IMIUPUUYECKOTO XapaKTepa.

Ilpoexmmubiii n00x00 - pa3penieHne UMEIOIINXCS COIMAIbHBIX U MHBIX MPOoOIeM
MOCPEJICTBOM HMHJAWBHUAYAJIBHOM WJIM COBMECTHOW TMPOCKTHOW WM MPOEKTHO-
HCCIIEIOBATENbCKON JAESITENFHOCTA 00YYaIOMUXCsl TIOJT PYKOBOJACTBOM MPETOAaBaTEs.

[TpoekTHas TEXHOJIOTHS uMeeT COIMAITBHYIO, TBOPYECKYIO, HAy4YHO-
HCCIIEIOBATEIBCKYIO, MOTHBAITHOHHYTO u MIPaKTUKO-OPHUCHTHPOBAHHYIO
HaIPaBJICHHOCTb.

Pecypcnuiti  nooxo0 - HOpPMaTHUBHO-TIPAaBOBOE, KaJpoBoe, (uHAHCOBOE,

nH(OpPMAIIMOHHOE, HAYYHO-METOAMYECKOe, Y4eOHO-METOJAMYECKOEe U MaTepuajIbHO-
TEXHUUYECKOE OOeCIeueHue peaan3aiui BOCIIUTATEIbHOTO Mpoliecca.

300posvecoepezarouuti n0OX00 — HANIPABIICH HA MOBBIIICHUE KYJIbTYPbI 3I0POBbSI
u cOepexeHue 370pOBbsl CyOBEKTOB 00pa3oBaTENbHBIX OTHOIIEHWH, CO3/1aHue
310pOBbeOPMHUPYIOIICH M 3I0poBbecOeperaromeid  oOpa3oBaTEIbHONM  CPEIIbI,
aKTyaJIM3alyIio U PeaTH3alrio 3JJ0pOBOT0 00pa3a KU3HU.

Hnugopmayuonnwviti nooxo0 - TO3BOJSET ONPEAENATh AaKTyalbHbIH YpPOBEHb
COCTOSIHHUSI BOCIIMTATEIILHON CUCTEMBI By3a U UMETh SICHOE MPEACTABICHUE O TOM, KaK
CKOPPEKTHUPOBATH CUTYAITHIO.

1.3. Hesb 1 3a1aUM BOCIUTATEILHOI padoThl B YHHBEpPCUTETE

Bocrnuranve CTyJIeHTOB SBISETCS MPHOPUTETHBIM HAPABJICHUEM ACATEIBHOCTH
YHUBEPCUTETA, UMEET CUCTEMHBIN XapaKTep, OCYIIECTBIISIETCS B TECHOM B3aMMOCBSI3U
y4eOHOM HW BHEY4YeOHOM paboThl, CTPOMUTCS B COOTBETCTBUHM C JICHCTBYIOIINMH
HOPMATHBHBIMH IOKYMEHTaMHU U TPEOOBAHUSIMH.

Henr BocnuTaTeJBbHOH PadOThl — CO3JaHWE YCIOBHW [JI1 aKTUBHOMU
KUBHENIEATCILHOCTH  OOyYaroMMXCS, WX  TPAKIAHCKOTO  CaMOOTMpEETICHUs,
MpO(eCCUOHATIEHOTO CTAHOBJICHUS W WHANBUIYAJTbHO-TMYHOCTHOM caMopeaau3aiuid B
CO3UIATCIBPHON JIEATEILHOCTH I YIOBJICTBOPEHUS MOTPEOHOCTEH B HPABCTBEHHOM,
KYJbTYPHOM, HHTCILIEKTYaIbHOM, COITMAIbHOM M MPOPECCUOHAIIBHOM Pa3BUTHH.



3ajauM BOCIIUTATEIbHOI padoThl B YHUBEPCUTETE:

— Ppa3BUTHE MHPOBO33PEHMSI M aKTyalIu3alUsl CHCTEMbl Oa30BBIX ILIEHHOCTEU
JINYHOCTH;

— TM[pHUOOIIEHHE CTyJEHYeCTBa K OOIICYETIOBEYECKUM HOpPMaMm  MOpPaH,
HAIIMOHAJIBHBIM YCTOSIM U aAKaIEMUYECKUM TPAAULIUSIM;

— BOCIIMTAaHHWE YBAXKECHUA K 3aKOHY, HOPMaM KOJUICKTMBHOW W3HU, Pa3BUTHE
rPaXJaHCKOW U COLIMATIbHOW OTBETCTBEHHOCTH;

— BOCIHUTAHUE IOJOXKUTEIBHOTO OTHOUIEHUS K TPYAY, BOCIHTAHUE COLMAIBHO
3HAYUMOM LENEYCTPEMIIEHHOCTH U OTBETCTBEHHOCTH B JEJOBBIX OTHOLICHUSX;

— COJICIICTBHE POCTY MPECTHXKA arpapHbIX CIEUATIbHOCTEN;

— o0ecrieyeHUE Ppa3BUTUSA JIMYHOCTH M €€  COIHUATbHO-TICUXOJIOTHYECKOM
NOJJICPXKKH, (GOPMHUPOBAHUE JTMYHOCTHBIX KauyeCTB, HEOOXOIUMBIX ISl 3P HEKTUBHOM
npodeccruoHanbHOM 1eSITeIbHOCTH;

— BBIBJICHHE M TOAJEPKKAa TaJAHTIMBOM oOydarommxcs, (OpMHpPOBaHUE
OpraHU3aTOPCKUX HABBIKOB, TBOPYECKOIO MOTEHIIMAJA, BOBJIEYEHUE OOYYAIOIIUXCS B
ITPOLIECCHI CAMOPA3BUTHS U CaMOpeaIn3aluu;

— (hopMUpOBaHUE KYJIBTYPHI U ITUKH MPO(HECCUOHATBHOTO OOIICHHUS;

— BOCHUTaHUE BHYTPEHHEW MOTPEOHOCTH JUYHOCTU B 3J0POBOM 0Opa3e *KU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K PUPOJHON U COLIMOKYJIBTYPHOM CPEAE;

— MOBBIIIIEHUE YPOBHS KYJbTYphl 0€30MaCHOTO MOBEICHHUS;

— pa3BUTHE JIMYHOCTHBIX KAauyeCTB W YCTAHOBOK, COLMAJIBHBIX HABBIKOB U
YIPABJICHYECKUMH CIIOCOOHOCTSAMH.

B cucreme BocnuTaHus B paMKax BOCIMUTATEJIBHOTO IIPOLECCA YHUBEPCUTET
OpUEHTHUPYETCS Ha POPMUPOBAHUE CIETYIONTUX KOMIIETSHITHI:

COYUANBbHO-KYIbMYPHAS KOMNEemeHyus: MIPEAIOaraeT ITIOHUMaHHE
3aKOHOMEPHOCTEW MCTOPUUYECKOI0 Pa3BUTHS YEIOBEUECTBA; 3HAHWE MUPOBOW UCTOPUU
n ucropun OreyecTBa, YBAXKUTEIBHOE OTHOLICHHE K OTEYECTBEHHOW WCTOPHH;
CO3HATEIIbHOE M OTBETCTBEHHOE OTHOIIEHWE K JyXOBHO-HPABCTBEHHBIM ILIEHHOCTSIM U
MOpaJbHBIM HOpMaM, C(POPMHUPOBAHHOCTH MHUPOBO33PEHUECKUX TOHSATUM U HUIEAJIOB,
HPABCTBEHHOI'O TIOBEJICHUS; SCTETUYECKUX BKYCOB, BEIOOpP UECTHOTO KM3HEHHOTO MYTH;
MOHMMaHuEe O€e3yCJIOBHOM WEHHOCTH CEeMbH, 3a00Ta O CTapuieM M MIIaaleM
ITOKOJICHUSAX.

dopMUpOBaHUE JAHHOW KOMIIETCHIIMM OCHOBBIBAETCA HA LEHHOCTSX: YEJIOBEK,
OTE€UECTBO, CEMbs, KyJIbTypa, J0OpO W KpacoTa uepe3 BKIIOYCHUE CTYJECHTOB B
CJIENYIONIME BHUJBl COIMAIBHBIX MPAKTUK: YCIENTHOE OCBOCHHE Y4YeOHOro IUTaHa
HANpPaBJICHUS TOJATOTOBKH, COLMOKYJIbTYPHBIE IIPOEKTBI, HCTOPUKO-KpPACBEIUECKas
paboTta, NeATeNTbHOCTh TBOPYECKUX, BOJOHTEPCKUX OOBEAMHEHUH, THUCKYCCHUOHHBIX
KIIyOOB | JIp.

I'pasicoancko-nampuomuyeckas KomnemeHyus: TPOSBISETCS B COIHMAIBHBIX
YyBCTBaX, COACPKAHUEM KOTOPBIX SBIsieTCsS J1000Bb K OTedyecTBy, TOTOBHOCTh
MOJYMHUTh €r0 WHTEPECaM CBOU YACTHBIE HMHTEPECHI, TOPAOCTh JOCTHKCHUSMHU U
KyJIbTypoll cBoed PonuHbl, >xenmaHue coxpaHsATh €€ KyJIbTypHble OCOOEHHOCTH,
CTPEMJICHUE 3allUIIATh UHTEpPEChl POAMHBI M CBOEro HApPOJad, YBAXKEHHE K JPYyrUM
HapojJaM M CTpaHaM, K HMX HaIMOHAJIBHBIM OOBIYAsIM W TPAAMIUSAM; CIOCOOHOCTH
MPUHUMATh Ha Cce0s OTBETCTBEHHOCTb, YYaCTBOBaTh B BBIPAOOTKE COBMECTHBIX


https://ru.wikipedia.org/wiki/%D0%A3%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BA%D0%B0_(%D0%BF%D1%81%D0%B8%D1%85%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B5%D0%B4%D0%B6%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%BD%D0%BE%D1%81%D1%82%D0%B8

pelieHuii, coBepmiath BBIOOP, B TMOAJAEPNKAHUU M PA3BUTUU JIEMOKPATHUYECKHUX
MHCTUTYTOB M MHCTUTYTOB I'PAKJAHCKOrO0 OOLIECTBA; TOJEPAHTHOCTh, YBAXKUTEIBHOE
OTHOLIEHUE K NPEICTaBUTENAM APYIMX HALMM, KyJIbTYp, KOH(ECCHl, YBaXKUTEIbHOE
OTHOLIEHWE K UCTOPUUM CBOEro Hapoja, oTedectBa. DopMupoBaHHE JTaHHON
KOMIIETEHIIMM OCHOBBIBAETCSI HA IIEHHOCTSX: OTEYECTBO, HalMs, HApoJ, MHP,
IpaX1aHCTBEHHOCTb, MATPUOTH3M, CBOOO1a.

JlanHast komneTeHus GopMUpPYETCs Yyepe3 BKIIOUYEHUE CTYICHTOB B CIEAYIOLIHIE
BUJBI COLMANBHBIX TMPAKTUK: HCTOPUKO-apXHBHasi paboTa, MOUCKOBBIE OTPSIbI,
JTUCKYCCUOHHBIE KIYObI, COLIMAIbHO-3HaYUMas JESITEebHOCTh U OJaroTBOPUTEIIbHbBIC
aKIMM, Y4acTUe B CMOTpaxX- KOHKypcaxX M (pecTHBaisIX MAaTPUOTUUYECKONM TEMATUKH U
Ap.

IIpogheccuonanvno-mpyoosas KOMNemeHyusi: HalpaBJIeHa Ha
npodeccruoHanbHOE, COLMAIBHOE W JMYHOCTHOE CaMOOMpEEICHUE; IJIaHUPOBAHUE
Oynymero oOpa3a M KauecTBa >KM3HU, MNPOPECCHOHAIBHOIO NYTH M Kapbephl,
TOTOBHOCTH K IIOCTOSIHHBIM HM3MEHEHHSAM B JIMYHOH M NpO(EeCCHOHATBHON KU3HU
(MOOUIBHOCTB, KOHKYPEHTOCIIOCOOHOCTh, WHHOBAIIMOHHOE MBIIUIEHWE, WHUIIMATHBA,
CaMOCTOSATENIbHOCTh, ~ OTBETCTBEHHOCTh,  IPOU3BOAMTEIIBHOCTH); TOTOBHOCTh K
ajanTaly Ha pbIHKE TpyAa, K npodeccruoHambHOMY pocTy. PopMHpOBaHUE JAHHOM
KOMIIETEHIIMM OCHOBBIBAETCSA Ha LIEHHOCTAX: TPYZ, IPO(eCcCHOHANIbHAS NEATEIBHOCTD,
00111eCTBO.

JlanHast koMneTeHIHs GOpMUPYETCS Yepe3 BKIIOUEHUE CTYICHTOB B CIEAYIOLINE
BUJIBI COIMAIBHBIX MPAKTHK: YCIEIIHOE OCBOCHUE YYEOHOro IUIaHa HaIpaBiICHUS
NOJIFOTOBKH, y4acThe B pabOTe CTyIEHYECKUX TPYAOBBIX OTpPsIOB, ydacTue B paboTe
CKb, manbIx MHHOBAallMOHHBIX NPEANPUATUHN NpPU By3€, TPYJOBOW ceMecTp, yueOHO-
MIPOU3BOJICTBEHHBIC MMPAKTUKH, OCBOCHUE JOTIOJHUTEIBHBIX KBATM(DUKAIIUN U Jp.

JKon020-6aneonocuteckas KoMnemeHyus: HAINpaBlIeHa HAa OTBETCTBEHHOE
OTHOLIEHWE K OKpyXkaromeh cpene, (GOpMHPOBAHHME NPHUPOAOOXPAHHOIO U
pecypcocOeperaromero  MbIIUIEHUST M T[OBEJIEHUSA, [MOHUMaHUE CYIIHOCTH U
B3aUMOCBSI3M COLMAJIBHBIX W TPUPOAHBIX MPOLECCOB, HBOJIOLUU HAYYHBIX HJEH;
YTBEPKJICHHE LEHHOCTEH 310pOBbs U 3I0POBOT0 00pa3a KU3HHU, YKPEIJIEHUE 310POBbs
BO BCEX €ro acnekrax ((pu3nyeckuii, ICUXOJOrMYECKH, COLIMANIbHBIN); (OpPMUPOBaAHUE
KYJBbTYpbl CEKCyaJbHOTO TMOBEICHUS; HETEPIHMOE OTHOILIEHHWE K pa3HbIM (opmam
3aBUCUMOCTH (HapKOMaHMs, Ta0aKOKypeHHe, aJKorojumsM, U Jp.). B ocHoBe
(dbopMUpOBaHUs JAaHHOM KOMIIETEHLMH - LEHHOCTU: YEJIOBEYECTBO, MPHUPOJAA, 3eMII,
3J10pPOBBE.

JlanHast komneTeHIus GopMUPYETCs Yepe3 BKIIOUEHUE CTYIEHTOB B CIEAYIOIINE
BHJIbl COIIMATBHBIX MPAKTUK: MIPUPOIOOXPAHHAS NESITEIbHOCTD, AKIIUH SKOJIOTHYECKOTO
coJiepKaHusl, 3aHATHS (PU3NIECKON KyIbTYPOUH U CIIOPTOM U JP.

Hnghopmayuonno-xommynuxamusHnas KOMNnemeHyusi: HarpasJeHa Ha
dbopMHpOBaHHE MOTUBALMM K  COIMAJIBHOMY  B3aUMOJCHCTBUIO, COBMECTHOMN
JEeSATENBbHOCTH, COTPYJHUYECTBY CO CBEPCTHUKAMM M CTapIIMM MOKOJEHUEM; HaBBIKOB
paboThI B IpyIIie, CIOCOOHOCTU K YCTAHOBJIEHUIO POIYKTUBHBIX COI[MATBHBIX CBSI3EH,
OBJIAJICHUIO TpPUEMaMU M TEXHUKaMH OOIIeHHs; (OPMUPOBAHUE TOUCKOBBIX U
aHAJIMTUYECKUX YMEHUM B pabore ¢ mHbOpMalUen, CIoCOOHOCTH K CHCTeMaTH3alluu,
KJIacCU(PUKALMK, OCMBICICHUI0 HMH(POPMAIMM B pPa3HbIX KOHTEKCTaX; MOHUMaHUE



CYIIHOCTH TMPUPOJHBIX U COLUUAIBHBIX SIBJICHUH; BlaJieHue HHPOPMAMOHHBIMU
TEXHOJOTHUSMHU, KOMIBIOTEPHBIMU U  HUHTEPHET-TEXHOJOTHUSIMU;  KPUTUUECKOE
OTHOIIEHHWE K wuH(OpManuu, B T.4. K uHPoOpMaluu, pacnpocTtpansemoir CMMU.
@opMHpOBaHUE JAaHHOW KOMIIETEHIIMM OCHOBBIBAETCS Ha LIEHHOCTAX: YEJIOBEK,
MO3HAaHWE, 3HAaHWE, WCTHHA, YBa)XXCHHE, IMOHMMaHHWE, B3aumojnelcTBue. JlaHHas
KOMIETEHIMST (POopMHUpYyeTCsT uepe3 BKJIIOYEHHE CTYJIEHTOB B CJEAYIONINE BHIBI
COLIMAJIbHBIX MPaKTUK: paboTa B OpraHax CTYACHUYECKOTO CaMOyIpaBJieHHs, padoTa B
TBOPYECKHUX u Hay4YHO-UCCIEA0BATENbCKUX rpyImnmax, OpraHU3alMOHHO-
JesITeIbHOCTHBIE UTPBI, yyacThe B paboTte cryaeHueckux CMU u ap.

Jluunocmuo-paszeusarowas Komnemenyus: HampaBieHa Ha (QoOpMUpOBaHUE
BHYTPEHHETO HPABCTBEHHOI'O HWMIIEpaTWBa, AaKTUBHOM JKU3HEHHOW MO3UILUH,
peanu3alyy CBOEr0 MUPOBO33PEHHUSI, CUCTEMBI LIEGHHOCTEHN; (POPMUPOBAHUE TOTOBHOCTHU
U CIOCOOHOCTH YYUTHCA Ha MPOTSKEHUU BCEU KU3HU, pabOTaTh HaJ W3MEHEHUEM
CBOEH JIMYHOCTH, NOBEACHUS, NEATEIbHOCTH U OTHOUIEHUH C LIEJbIO MPOTrPECCUBHOTO
JUYHOCTHO-TIPO(HECCUOHATBHOTO pa3BUTHS; (dbopmupoBaHue TBOPUYECKU-
npeoOpa3oBaTebHON YCTAHOBKHU MO OTHOIIEHUIO K COOCTBEHHOM KU3HH, CIIOCOOHOCTH
K TIPEOJOJICHUIO TPYIHOCTEH, PEIIeHHIO MpoOJieM, MPUHATHIO PEIICHUA U BBIOOPY
ONTUMAJILHOM JIMHUM TIOBEJEHUS B HECTAHAAPTHBIX U CIOXKHBIX CHUTYaIlUsX;
BBIP)KCHHAS] MOTUBALMS K YCTAHOBJIEHUIO JTUYHOCTHBIX OTHOLIEHUH, YCTOMYUBOCTD 10
OTHOIIICHUIO K HEOJIArompUsITHBIM (DaKTOpam Cpebl.

@opMHUpOBaHUE JTAHHOM  KOMIIETCHIIMM  OCHOBBIBAETCA HA  IIEHHOCTSX:
caMOONpeIeIeHHe, caMopeaIn3alusi, CaMoOOpa30BaHHUE.

JlanHast koMneTeHIUs GOpMUPYETCS Yepe3 BKIIOUEHUE CTYICHTOB B CIEAYIOLINE
BUJIBI COIMMATBHBIX MPAKTUK: TPEHUHTH JMYHOCTHOTO pPOCTa, yyacTue B pabote
MOJIOZISKHBIX (POPYMOB U KOH(DEpeHInH, pa3nuyHbie GOpMBbI OOIIECTBEHHO-TIONE3HON
NEATENBHOCTH U AP.

2. COJJEPKAHUE U YCJOBUSA PEAJIM3AIIMU BOCIIUTATEJIBHOM
PABOTbBI B YHUBEPCUTETE

2.1. BocnurhiBammas (BOCIUTATEIbHAN) CPela YHUBEPCUTETA
BocnuteiBaromas cpeaa By3a - JBHXKYINAs CHIIA, HCTOYHUK MOTUBALIMM JIUYHOCTH K
caMOpeaIM3ali, CaMOpPa3BUTHUSA, CAMOPACKPBITHS IOTEHIMaNa CTYIEHTa, HECYLIEro
OTBETCTBEHHOCTh 32 CBOM KM3HEHHBIN 1 MPpoheCcCHOHATBHBIN BHIOOP.

Cpena paccMaTpuBaeTcs Kak €IMHBIA M HENETUMBbIM (pakTop BHYTPEHHETO
M BHEIIHETO IMCHXOCOLMAIBHOTO M COLMOKYJBTYPHOTO Pa3BUTHUSI JTUYHOCTH, TAKUM
00pa3oM, 4eJIOBEK BBICTYIIAET OJJTHOBPEMEHHO U B KAYECTBE OOBEKTA, U B POJIU CyOBbEKTa
JMYHOCTHOI'O Pa3BHUTHSI.

OOpa3oBaTeibHAsi cpeJa MpEACTaBIsieT COOOM CHUCTEMY BIMSHMA U yCIIOBHMA
dbopMupoBaHUA JUYHOCTH IO 3aJaHHOMY o0O0pas3ly, a TakXe BO3MOXKHOCTEH
ULl €€ Pa3BHUTHS, COACPKAIIMXCA B COLUMAIBHOM W IPOCTPAHCTBEHHO-IPEAMETHOM
OKPYKEHHH.



BocnutbiBaomasi (BocnurarelbHasi) cpeaa — 3TO Cpela CO3UIATENIbHOMN
NeSTETLHOCTH, OOIIEHUS, PA3HOOOPA3HBIX COOBITHI, BO3HUKAIONINX B HUX OTHOIICHUH,
JEMOHCTpPALUH JOCTUKEHHM.

BocnuteiBaromiasi cpea SBISIETCA WHTETPATHBHBIM MEXaHM3MOM B3aUMOCBSI3U
COITMOKYJIbTYPHOM, WHHOBAIIMOHHOMN, aKMEOJIOTHYeCKOM, pedIeKCUBHOM, aJalTUBHOM,
Oe3omacHoOM,  OmaronpuaTHOM U KOMGOPTHOMW,  3J0pOoBbeGOpMHUpYIOIICH U
310pOBbecOeperaroieii u Apyrux cpe/.

2.2. Hal'[paB.]'leHI/Iﬂ BOCIIMTATEJIbHOM ACATCJIBHOCTH H BOCIIMTATEIbHOM
paﬁoTbI B YHUBECPCUTETE

2.2.1. HanpaBJ/ieHUs1 BOCIIUTATEIbHOM J1eSITeJIbHOCTH

VYKazaHHbI€ €U U 3a]1a4d Pealin3y0TCA NOCPEICTBOM Pa3JIMYHbIX HAMPABICHUN
BOCIIUTATEIbHOUN JESITEIbHOCTH:
- 2PANHCOAHCKO-NAMPUOMUYECKOE U NPABOEOE 80CRUNAHUE — MEPBI, CTIOCOOCTBYIOIINE
CTAHOBJICHUIO  AaKTUBHOM  TPAXKJAHCKOM  MO3UIMU  JIMYHOCTH,  OCO3HAHUIO
OTBETCTBEHHOCTH 3a 0JIaromojly4re CBOEH CTpaHbl, yCBOCHUIO HOPM IpaBa U MOJEIH
MIPABOMEPHOIO MMOBEACHUS;
- IYX08HO-HPABCHMEEHHOE 80CRUMAHUe — BO3/ICICTBUE Ha c(hepy CO3HAHUS CTYAECHTOB,
(hopMUpOBaHME SCTETUUECKUX TMPUHIIUIIOB JIMYHOCTH, €€ MOPAJbHBIX KauyeCTB U
YCTaHOBOK, COTJIACYIOUIUXCS C HOPMaMHU U TPAJULIUSIMU COIUATBLHOMN KU3HHU;
- npogeccuonanvHo-mpyooseoe eocnumanue — GOpMUPOBAHUE TBOPUECKOrO MOAXOAA,
BOJU K TPYyAy M CAMOBBIPOKECHUIO B H30paHHOW CHEIUAIbHOCTH, MNPUOOIIECHUE
CTYJICHTOB K TpPaJUIMSIM M IEHHOCTAM MPOQPECCHOHAIBHOTO COOOIIECTBA, HOpMaM
KOPIOPATUBHOM 3TUKU;
- cmemuuecKoe 60CHUMAHUe — COJCWCTBUE PA3BUTHUIO YCTOMYMBOIO HWHTEpeca
CTYJIGHTOB K KpyTy MpoOJieM, peliaeMbIX CPEACTBAMHU XYI0KECTBEHHOTO TBOPYECTBA, U
OCO3HAaHHOW MOTPEOHOCTH JUYHOCTH B BOCHPHUSTUU W TOHUMAHUU TMPOU3BEICHHM
HCKYCCTBA;
- ¢uszuueckoe 6ocnumanue - COBOKYIMHOCTb MEp, HALICJICHHBIX HA MOIMYJISPU3ALMIO
CIIOPTa, YKPEIUICHUE 30pOBbSl CTYJACHTOB, YCBOCHHE HMHU MPHUHIIUIIOB U HABBIKOB
3I0pPOBOTO 00pa3a KU3HMU;
- 9K0J102UYecKoe 60cCnumanue, TOHUMAEMOE HE TOJIBKO B Y3KOM, MPUPOIOOXPAHHOM, a
B MPEJICTILHO IITUPOKOM — KYJIBTYPHO-aHTPOTIOJIOTHYECKOM CMBICIIC.

2.2.2. HanpaBJ/ieHUsI BOCIMTATEIbHOH padoThl

ConepkaHreM BOCIUTATEIHHOW PabOThl B YHUBEPCUTETE SIBISIOTCS Pa3UYHBIC
BUJbl COBMECTHOW JICSITEIBHOCTH IIPENOJABATEIe MW  CTYJECHTOB, KOTOpBIE
OCYIIECTBIISIFOTCS T10 CIIEIYIOIIUM HAIIPABIICHUSIM
— TIPUOPUTETHBIE  HAIPABJIECHUS. TPAXKIAHCKO-IATPUOTUYECKOE U JyXOBHO-
HPABCTBEHHOE BOCITUTAHUE;



— BapUaTHBHbBIC HAMPaBIEHUs: NPO(HeCcCCUOHATBLHO-TPYI0BOE, HAYUYHO-00pa30BaTEIbLHOE

CTETUYECKOE,
caMOYyTIpaBJICHUE.
Tabmuma 1.

9KOJIOTHYECCKOC, CIIOPTHUBHO-03JO0POBUTCIILHOC, CTYyACHYCCKOC

HampaBnenuss  BocnurtarenbHOM  pabOTBl B YHUBEPCUTETE

N COOTBCTCTBYIOIIMEC UM BOCIIMTATCIIbHBIC 3a1a49X

No Hanpanenus
/1 BOCIIMTATCILHOU BocnurarensHbie 3agaun
paboTHI
IlpuopuTeTHas YacTh
1. | rpaxxmaHcko- Bocnuranue u pa3BUTHE TPaKJaHCTBEHHOCTH, YBOXKCHHS K IIpaBaM U
NaTPUOTUYECKOE cBOOOZaM delloBeKa, JIIOOBM K OKpykaromied npupone, Pomune,
CeMbe, MaTPUOTHUECKOTO U HAITMOHAILHOTO CAaMOCO3HAHUS
2. | TyXOBHO- Bocnuranne ~ AyXOBHO-HPaBCTBEHHOM  KYJBTYpbI,  pa3BUTHE
HPABCTBEHHOE [IEHHOCTHO-CMBICTIOBOM ~ cepbl ¥ JYXOBHOM  KYJBTYpHI,
HPABCTBEHHBIX YYBCTB U KPEMKOT'0 HPABCTBEHHOT'O CTEPXKHSI
BapuaTtuBHasi yactb
3. | mpodeccuonansHo- | DopMUpOBaHWE TBOPUYECKOTO TOMAXOJa, BOJIM K TPyAy U
TPYIOBOE CaMOBBIPQXXCHHIO B HM30paHHON CHENUATbHOCTH, MPHOOIICHHUE
CTyIGCHTOB K TPagulldsAM U IEHHOCTSAIM MPOPECCUOHATHLHOTO
c000I111eCcTBa, HOpMaM KOPIOPATUBHOM ITUKH
4. | HAy4YHO- [lonroTroBka  BBICOKOKBAJIM(UIIMPOBAHHBIX  CICIHAIUCTOB -
o0pa3oBaTelbHOE | BBIIIOJIHEHUE o0pa3zoBaTeIbHBIX porpamm, Hay4HO-
UCCIIeI0BaTENbCKas JeSTeTLHOCTD, Jlaro1as OCHOBBI
AHAJIUTUYECKOTO MBIIUICHUS U TPaKTHYECKOTO OTbITA.
CrocoOCTBYIOIIAs! TOBBIIICHUIO UHTEIJICKTYaJIbHOTO YPOBHS
5. | dbuzmueckoe Pa3Butne ¢puznueckux U TyXOBHBIX CHJI, YKPEIJICHUE BHIHOCITUBOCTHU
U TICUXOJIOTUYECKON YCTOMYMBOCTH, (DOPMHUpPOBAHUE MOTPEOHOCTH B
3JI0POBOM 00pa3e *KU3HH, Pa3BUTHE CMOCOOHOCTH K COXPAHEHUIO U
YKPEIJICHUIO 3JI0POBbsI
6. | ocreTuyeckoe CopeilicTBUE pa3BUTHUIO YCTOWYMBOIO MHTEpECA CTYJIEHTOB K KPYyry
npo0OJieM, penraeMbIX CpeACTBaMH XYJ0’KECTBEHHOTO TBOPYECTBA, U
OCO3HAHHOW MOTPEOHOCTH JMYHOCTH B BOCHPUATUM M NMOHUMAHHUU
IIPOM3BEICHUI UCKYCCTBA
7. | DKOJOTHYECKOE Pa3Butue 3KOJIOTUYECKOTO CO3HAHUS u yCTOMYHUBOTO
AKOJIOTUYECKOTO TIOBEJEHHUS, MOHUMAeMOE€ HE TOJBKO B Y3KOM,
MPUPOJOOXPAaHHOM, a B TMPEACNbHO IIHUPOKOM — KYJIBTYPHO-
AHTPOIIOJOTUYECKOM CMBICIIE
8. | Crynenueckoe CoenuHeHUsT UHTEPECOB JTUYHOCTHA B PA3BUTUU U CaMOpeaTTU3aIliu C
CaMOyTpaBJICHUE | UHTEPECaMU TOCYyJapCTBa — B TMOJTOTOBKE MPOQeCcCHOHATBHBIX
KaJpoOB I SKOHOMHUKHM CTpaHbl UM TapMOHMYHOW COLMANM3AIUU
MOJIOJIOTO YeJIOBEKa B OOIIECTBE.




2.3. IIpuopureTHbIe BUABI A€ATEILHOCTH 00YYAIOUIMXCH B BOCIIMTATEILHOM
CHCTEeMe YHHBEPCUTETA

Ilpuopumemunvivu euoamu OesmenvHOCmU O0YYAIOIIUXCS B BOCIHTATEIbHON
CUCTEME B YHUBEPCUTETE BHICTYIIAIOT:
— MIPOEKTHAs JACSITENbHOCTh KaK KOJIEKTUBHOE TBOPUYECKOE JICIIO;
— BOJIOHTEpCKas (0OpOBOJIbYECKAs) NEATETbHOCTH;
— y4eOHO-HCCIIeIOBATENbCKAs U HAYYHO-UCCIIEI0BATENbCKAs IESITEIbHOCTD;
— CTYJEHYECKOE MEXKITYHAPOJAHOE COTPYAHUYECTRO;
— JIeATENIbHOCTh U BUJbI CTYJICHUECKUX OOBEIUHECHMUIA;
— JIOCYyroBasi, TBOpUECKasi U COLUAIIBHO-KYJIbTYpHas ACSATEIbHOCTh MO OpTraHu3allid U
MIPOBEICHUIO 3HAYUMBIX COOBITUN U MEPOTIPUSITU;
— BOBJICUCHHE CTYJCHTOB B MPO(HOPUECHTAIIHIO;
— BOBJICUECHHE CTYJICHTOB B IPEANPHUHUMATEIBCKYIO NEATEIbHOCTD;
— mpo(rIIaKTUKa HETaTUBHBIX SBJICHUM B COLIMATILHOM Ccpe/ie;
— IpYTHE€ BUABI JEATEILHOCTH O0y4arOIUXCHl.

2.4. @opmbl OpraHu3anuM H MeTOAbl BOCHUTATEJbHOW PpPadOTHI B
YHUBEpPCHUTETE

Ilon gopmamu opeanuzayuu BocIUTAaTENbHONM PabOTHl MOHUMAIOTCS Pa3IUYHBIC
BAPUAHTHl OpPraHU3allMM KOHKPETHOTO BOCIUTATEIBHOIO INIpoLEcca, B KOTOPOM
OOBEIMHEHbl U COYETAIOTCS 1eMb, 3a/ayd, MPUHIMIbBI, 3aKOHOMEPHOCTH, METOJbI U
IIPUEMBI BOCIIUTAHUS B Y HUBEPCUTETE.

OcHognble ¢hopmbl opeanuzayuy BOCIUTATEIILHON paOOThI BBIACISIOTCS 110
KOJIMYECTBY YYACTHUKOB JAHHOTO IMpoIlecca:

a) maccoBble (hOpMBI pabOTHI: HA YPOBHE pailoHa, TOPOJia, YHUBEPCUTETA,

0) MENKOrpyIIOBbIE U IPYIIIOBbIE (POPMBI padOTHI: Ha YPOBHE yUeOHOM TPYMIIbI U B
MUHU-TPYIINaX;

B) UHAUBUyalIbHbIE (POPMBI PAOOTHI: C OAHUM O0YYAIOIIMMCS.

Bce @opmbl opranuzanmu  BOCHHUTATENbHOW pabOTBl B CBOEM COYETAHUU
rapaHTUPYIOT C OJAHON CTOPOHBI — ONTUMAJIBHBIA Y4eT 0COOEHHOCTEN 00yYaronerocs 1
OpraHU3alMI0 JIEATEIBHOCTH B OTHOIIEHHM KaXJIOr0 IO CBOWCTBEHHBIM €MY
CHOCOOHOCTSIM, a C JApPYroil — NpuUOOpeTeHHEe OIbITa aJaNnTaluu O00ydYaromerocs K
COLIMAJIbHBIM ~YCJOBUSM COBMECTHOM pabOThl C JIIOABMH Pa3HbIX HUACOJOTHH,
HAIlMOHAJIbHOCTEH, Mpodeccuii, o0pa3a )KU3HH, XapaKTepa, HpaBa U T.1.

Memoowr 6ocnumanus — cnocoObl BIMSHUSA [penojaBaTelis/opraHu3aTopa
BOCITUTATEIbHOM JE€ATETbHOCTH HAa CO3HAHHME, BOJIO W TOBEJACHHE OOYyYaroIMIMXCS
VYHuBepcurera ¢ 1enbl0 (OPMUPOBAHMS Yy HHUX YCTOMYMBBIX YOEKIECHUH U
ONpEJEICHHBIX HOPM MOBEICHUs (Yepe3 pazbsiCHEHHE, YOEeXKIEeHHE, NMpPUMEp, COBET,
TpeboBaHue, OOLIECTBEHHOE MHEHHE, TIOpyYeHHe, 3aJaHue, YIpaKHEHHE,
COpPEBHOBaHKE, 000pEHHE, KOHTPOJIb, CAMOKOHTPOJIb U JIp.).



B nmnpomecce BocnuTaTenbHOM pabOThl B YHHUBEPCUTETE HCIOJIb3YIOTCS
TEXHOJIOTMM BOCIMTAHMS, BEAYIIME K CaMOBOCIWTAaHUIO, camopa3BuTHio. IIpu 3Tom
cOOMIoIaeTCs TYMAaHUCTUYECKasi HAMpPaBICHHOCTh METOAOB BOCIUTAHUS, MPOUCXOAUT
WHJIUBUAYAJIA3AIMS U ONITUMU3ALMS UX UCTIOJIB30BAHMS, B 3aBUCUMOCTH OT CUTYallUH.

B 1enom ke UCIonab3y0TCs CAEAYIOIINE METOBI:

-  MemooObl NAMpUOMU4ecKo2o0 60CHUMAaHUus, (POPMUPOBAHUS TIPAXKIAHCKON
no3utuu  (ydueOHble  3aHATHS, KypaTOpPCKME  4Yachl, aKIUH, COPEBHOBAHUA,
MHTEJIEKTYalIbHbIE UTPBI U JP.);

- Memoobl GKII0UeHUss CMYOeHmo8 B Pa3HOOOpa3Hble BHJBI KOJJIEKTHBHON
TBOPYECKOUN NI€ATENIbHOCTH, CIOCOOCTBYIONIEH (POPMUPOBAHUIO CAMOCTOSITENILHOCTU U
MHUIMATUBBl (CTYJIEHYECKOE CaMOYIpaBJICHHUE, OOIEYHUBEPCUTETCKUE MPa3qHUKH,
JI€KaJlbl CHEIUATbHOCTEH, 3aHATHUS B TBOPUECKUX KPY>KKaX, CIIOPTUBHBIX CEKIUSAX, B
BOJIOHTEPCKOM JBUKEHUU, B KOHKYpCaX, B TPETHEM TPYJAOBOM CEMECTpPE);

- Memoobl HpPABCMBEHHO20 B0CHUMAHUS, BOCIHMTAHMS KYJbTYpbl MOBEICHUS M
oOmienusi, (GopMHUpPOBaHUSI 3I0pPOBOTO oOpasza >ku3HU (yueOHble 3aHSATHS, Oecebl,
aKIMU, KypaTOPCKHE Yachl, MECIYHUKH, TUCITYThI, TUCKYCCUU, TPEHUHTH U JP.)

- MemooOvl COBMECmHOU OesimelbHOoCmU TPENoAaBaTele W CTYJIEHTOB B
BOCIIUTATEIbHOM padoTe, NpHUHUMAIOWEH (OPMBI COTPYIHHUYECTBA, COYYACTHS
(yueOHble 3aHATHS, NPOPECCHOHAIBbHBIE KOHKYPCHI, BBICTABKM TBOPUYECKHX padoT,
KOH(EpEeHIIMU, OJIMMITHUAJIbI, TPE3ECHTALINN);

- Memoowl 83aumodelicmeus TpenoaaBaTelieid, CTYJIEHTOB M pOJUTEICH B
BOCITUTATEIbHOM nporecce (poauTenbCcKue coOpaHus, WHIMBUIYAJIbHbIC
KOHCYJIbTAIIMK, TMPa3HUKH, MPOPOPUEHTAMOHHAS, CAHUTAPHO-TIPOPUIAKTHYECKAS
JESITeNIbHOCTD U Jp.)

- Memoowbl popmuposanus IpoHEeCCUOHATHPHOTO CO3HAHMS, HHTEpeca K BRIOpaHHOM
cnenuaibHOCTH  (y4eOHBIE 3aHATHSA, HAYYHO - TMpPaKTUYECKHe KOH(DEepeHIuH,
NpoQeCcCHOHANIBHBIE KOHKYPChI, 3KCKYpCHUU Ha 0a30Bble NpEANpUsATHs, Oeceabl cO
CHIeUAIUCTaMHU );

- MemoObl HPABCTBEHHOTO BOCHUTAHUS - BOCHUTAHUS KYJbTYpbl MOBEACHHS U
oOmienusi, (GopMHUpOBaHUE 3I0pPOBOr0 oOpa3za >Ku3HU (yueOHble 3aHsTHs, Oecenbl,
aKLMM, KypaTOPCKHE Yachl, TUCIYThl, AUCKYCCUU U JIp.);

Peanuzanus KOHKpETHBIX (POPM U METOJI0B BOCIIUTATEIBLHON pabOThl BOIIOIIAETCS
B KaJCHJAPHOM IUJIaHE BOCHUTATENbHOW pabOThI, YTBEPKIAEMOM E€XEroJHO Ha
MPEACTOANIMN y4eOHBIH TOJ Ha OCHOBE HAIMpAaBICHUW BOCHHUTATEILHONW padoTHI,
YCTAaHOBJICHHBIX B HACTOSIIIEH paboyelt mporpaMMe BOCTIMTAHMS.

2.4. PecypcHoe o0ecneuyeHue peaju3anuu padoyeil mporpamMMbl BOCIIMTAHUS
B 00pa30BaTe/IbHOI OPraHU3alMU BbICIIEr0 00Pa30BaHUS
PecypcHoe obOecrnieueHrie  BOCHUTATENbHOW  JIEATEIBHOCTH  YHUBEPCUTETA
HaIlpaBJICHO Ha CO3/IaHUE YCIOBUH JIJISl OCYIIECTBIICHUS ACSITENbHOCTH MO0 BOCIUTAHUIO
oOyJaroumxcsi B~ KOHTEKCTE  pealM3aldd  OCHOBHBIX  NMPO(ECcCHOHANTbHBIX
00pa3oBaTeIbHBIX TPOTrPAMM.



Pecypcnoe obecneuenue peanuzayuu pabouei  nNpocpamMmvl  80CHUMAHUSL
8 yHUGepcumenie BKIIOYAET CIEAYIOIINE €r0 UObL.

— HOPMaTHUBHO-TIPABOBOE 00ECIICUCHNE;

— KaJpoBO€ 00ECIIEUCHHUE;

— ¢puHAHCOBOE OOECIICUCHUE;

— UH(POPMAIIMOHHOE 00eCTIeueHHE;

— HAYYHO-METOUYECKOE U YUeOHO-METOANUECKOe 00eCieueHue;

— MaTepUalbHO-TEXHUYECKOE 00ECIICUEHHE.

Hopmamueno-npasosoe  obecneuenue  BOCHUTATEIBHOW  JAESITEIBHOCTU
pa3palOaThiBaeTcsi B YHUBEPCUTETE B COOTBETCTBMM C HOPMAaTHBHO-IIPaBOBBIMU
JOKYMEHTaMH BBILIECTOSALIUX OPraHU3alUi, CIOXUBLIMMCS OIBITOM BOCIIMTATEIBHON
NEeATEIbHOCTH, UMEIOIIMMUCS PECYPCAMH U BKIIFOUAET CIEAYIOIINE JOKYMEHTBHI:

— KOHIIETIIMS BOCIIMTATENIBHOM JAESATENBHOCTH;

—IIporpamma BocnuTaHusi B Ps3aHCKOM TOCYAapCTBEHHOM AarpoOTEXHOJIOTHYECKOM
yHusepcuteTe uMeHHu [1.A. KocTeruesa;

— PabGoune mnporpaMmbl BOCHUTAHMS (KaK YacTh OCHOBHBIX NPOQPECCHOHATBHBIX
00pa3oBaTeNbHBIX NPOrPaMM, PEATU3yEMbIX YHUBEPCUTETOM, Ha MEPHUOJ] peah3aluu
00pa3oBaTeNbHON NPOrPaMMBbI)

- Kanenpgapuslii miaH BOCHUTAaTENbHOW paboThl B Ps3aHCKOM TrocyJapCTBEHHOM
arpoTexHosiornyeckoMm ynusepcurere uMeHu [1.A. KocTeruena;

— MPUKA3bl, PACIOPSKEHNUS, ITOJIOKEHUS, ONPEIEISIIOIIUE U PErVIAMEHTUPYOIIIE
BOCITUTATEIbHYIO JACSITEIBHOCTD;

— IIPOTOKOJIBI PEHIEHUI YUEHOTO COBETA, HA KOTOPOM PacCMaTPUBAIMCh BOIPOCHI
BOCITUTATEIbHON JIEATEIBHOCTH;

— OTYETHI O MPOJICTTAHHON BOCIUTATEILHON paboTe 3a TO/I.

Kaoposoe obecneuenue. YmpaBieHHe BOCIHUTATEIbHOM  J1€ATEIBHOCTHIO
o0ecreynBaeTcsi KaJpoBbIM COCTaBOM, BKIIFOUAIOIINM CIIEAYIOIINE TOJKHOCTU: PEKTOP
(YMIOTHOMOYEHHBI ~ MPOPEKTOp),  HAYaJbHUK  YMPABIEHUA 1O  COLMAIBHO-
BOCMIUTATEIBHON paboTe, HadabHUKU OTAeoB YCBP, pykoBoauTenb CTyJAE€HYECKOTO
CHOPTUBHOIO Kiy0a, TUPEKTOP CTYACHUYECKOro ABOPLA KYJIbTYphl, OOECHEUHBAIOLINE
BOCITUTATEIbHYIO JESITENBHOCTh MO HANpaBlICHUAM. AJMHHHCTPATUBHBINA, Yy4eOHO-
BCIIOMOTaTeNIbHBIN 1 00ciyxuBaromuii nepconan Y CBP, crygeHueckoro ciopTuBHOTO
KiIy0a W JApYyrux NOJpa3JeleHuil, MPUBJIEKAEMbIX K OpraHu3alliid BOCIHUTATEIbHON
NESATENBHOCTH, ONPEAEISAETCS YHHBEPCUTETOM B COOTBETCTBUM C CYLIECTBYIOLIUMU
HOPMAaMHM pacyéTa ITaTHOTO PacUCaHUs.

B y4eOHBIX CTPYKTYPHBIX MOpa3IeICHUSIX YHUBEPCUTETA BOCIIUTATEIbHYIO
JESITeIbHOCTh OPraHU3yIOT 3aMECTHTENH JEKaHOB II0 BOCIUTATENbHON paboTe,
npernojaBaTeld M3  YHCJIAa  HAYYHO-TEJArornyeckux  pabOTHUKOB, KypaTOpbI
aKaJeMHUYECKHUX TPYIII, PYKOBOJAUTEIHN CTYACHUECKUX O0bETMHEHUH U p.

OpranuzaTopbl BOCIHMTATEIbHON JAESTENBHOCTH OO0s3aHbI MPOXOIUTH KYpPChI
MOBBIIIIEHUS KBIMPUKAIuU He pexe 1 paza B 3 roza.

HUnghopmayuonnoe obecneuenue BOCIUTATENILHOMN JAESITEIIBHOCTH HAMIPABJICHO Ha:
— uH(}OpPMHUPOBAHHE O BO3MOXKHOCTAX [UJISi Y4yacTusi OOYy4YaloIIMXCAd B COLIMAIBHO
3HAUYUMOM NIE€SITEeNIbHOCTH, IMpErnojiaBaTesied - B BOCIHUTATENIbHON NEATEIbHOCTH U HX
JTOCTHXKEHUSIX;



— HAIOJIHEHHE CaliTa yHHUBepcUuTeTa MHGOpMAILMEe 0 BOCIIUTATEIbHON NEATEIbHOCTH U
CTYJAECHUYECKOU KU3HH;

— WH(GOPMALIMOHHYIO U METOJUYECKYIO MOAJIEPKKY BOCIUTATEIHHON ACSITENFHOCTH;

— IJJAHUPOBAHUE BOCIUTATEIbHOM ACSITENIBHOCTU U €€ PECYpPCHOTO 00ECIeUEHUS;

— pacxolI0BaHHUE CPEACTB HA OPraHHU3ALUIO0 KYJIbTYPHO-MAaCCOBOM, (PU3KYIBTYpHOH M
CIIOPTUBHOM, 03JOPOBUTENBHOMN NEATEIBHOCTH;

— MOUCK, cOop, aHAH3, 00pPabOTKY, XpaHEHHE U TPEIOCTaBICHIE HHPOPMAIIHH;

— opranm3anuio ctyjaeHueckux CMU;

— IUCTAHIIMOHHOE B3aMMOJICEUCTBHE BCEX YUACTHUKOB (00yUYarOMMXCs, MeJarorndeckKux
PabOTHUKOB, OPTaHOB YNpaBJeHUs B chepe oOpa3oBaHus, OOIIECTBEHHOCTH);

— JIMCTaHLIMOHHOE B3aWMOJICHCTBUE YHUBEPCUTETa C JPYTUMHU OpraHU3alMSIMU
COLIMAIBHOM c(ephl.

NudopmanmonHoe oOecrieueHne BOCIHUTATENBHON JEATEIbHOCTH BKJIIOYACT:
KOMIUIEKC HMH(OPMAIIMOHHBIX PECypCcoB, B TOM YHCi€ LU(POBBIX, COBOKYITHOCTb
TEXHOJIOTHUECKHX U allapaTHBIX CPEACTB (KOMIBIOTEPHI, MPUHTEPHI, CKAHEPHI U AP.)..

Qunancogeoe obecneuenue. DOUHAHCHPOBAHWE BOCHUTATEIBHOU NEATEIBHOCTH
o0OecreunBaeT yClIOBHS JJIs PELICHUS 3a/1ad BOCIUTaHus. Peanu3anysi BOCIUTATEIbHON
NEeATEIbHOCTH UMEET MHOTOKaHAIbHOE (PUHAHCUPOBAHUE:

— CpeACTBa ISl OPraHU3alUu KyJbTYpPHO-MAacCOBOM, (PU3KYJbTYpPHOM W CIHOPTHUBHOM,
03JI0pPOBUTENILHON paboThl ¢ OOyYaromMUMHUCA B O00BEME MECAYHOrO pa3Mepa YacTH
CTUNIEHANANIBHOTO  (POHJAA, TMpeAHA3HAYEHHOM Ha BBIIUIATHI  TOCYAApPCTBEHHBIX
aKaJIEeMUYECKUX CTUIICHJIUN CTYJIEHTaM U TOCYJApPCTBEHHBIX COIMAIBHBIX CTUIICHIUM
CTyJEHTaM 10 oOpa30BaTeJbHBIM @pOrpaMMaM CpEAHEro Mpo(deCcCHOHATBLHOTO
oOpa3oBaHMsI M JBYKPATHOTO MECSYHOIO pa3Mepa 4acTH CTUIIEHJUAIBbHOTO (hoHAa,
MpEeIHA3HAYCHHOM Ha BBIIUIATHI TOCYAAPCTBEHHBIX AaAKAJACMUYECKUX  CTUIICHIUMN
CTyIGCHTaM ¥  TOCYJapCTBEHHBIX  COLMAJIBHBIX CTUMECHIUWA  CTyJEHTaM, TIO
o0Opa3oBaTebHBIM MPOrpaMMaM BEICIIero oopa3zoBanus (¢T.36 m.15 ®3-273);

— cyOcHIMM Ha pealu3aliil0 NpOrpaMM pPa3BUTHS JAESITEIbHOCTU CTYJIEHUYECKUX
o0beuHEeHUH (Ha KOHKYPCHOW OCHOBE);

— CpeACTBa YHHUBEPCHUTETA OT MPUHOCAIIEH T0X0]I ACSTEIbHOCTH;

— JIpyrue UCTOYHUKH, HE 3anpenIéHHbIE 3aKOHOM.

Hcnonp3oBaHne yKa3aHHBIX CPEACTB Ha HWHbIE, B TOM 4YHCIIE PEMOHTHBIE,
XO3IMCTBEHHbIE PA0OTBI M YCIYyIH, NOpHOOpEeTeHHEe MeOenu U  XO03SUCTBEHHOIO
VMHBEHTapss U Jpyrue ILeNH, HE CBS3aHHbIE C BOCIUTATENIbHOM JEsITeNbHOCTHIO, HE
JOITyCKAETCS.

YHuBepCcUTET BIpaBe MPeyCMOTPETh BBICICHHUE 0 CPEJACTB OT MPUHOCSAIICH
JI0XOJl JEATEIbHOCTH Ha OpPraHU3ali0 BOCIUTATEIbHON JIEATEIBHOCTH Cpeau
oOy4Jaronmxcsi, MPOXOASAIINX 00y4deHUEe Ha BHEOIOKETHOM OCHOBE.

Hayuno-memoouueckoe obecneuenue BOCITUTATEIBHOTO rporecca
paccMaTpUBAETCs B TPEX HAIMPaBJICHUSIX: OpraHU3allMOHHO-UH(OPMAIMOHHOE (HAYYHO-
Meroanueckass 0asza, OaHK MEpeJOBOr0 MEJarorMyeckoro ONbITa W CTYJIEHYECKHX
WHHOBAIMM, W3JaTeabcKasi JACSTEIbHOCTh), TEXHOJoruueckoe (cOop u oOpaboTka
uH(pOpMaINK, TUIAHUPOBAHWE W TMPOBEICHUE MEPONPHUITHIA 1O BHEAPEHHUIO CHCTEMBI
KauecTBa), METOAuWYecKoe (BHEIpPEHHWE BO BCE MPOLECCHl MPOQPECCHOHATBHON



o0pa3oBaTeNbHON OpraHu3alMil CHUCTEMbl MEHEKMEHTa KadyecTBa, 0000IIeHue,
MPEICTABJIICHUE U PACIIPOCTPAHEHHUE OIBITa paOOTHI MTPEToIaBaTesneit).

[TocTosiHHBIE OOMEH MHEHUSIMU U MPOBEJCHHUE CIIEHHAIBHBIX HCCIEIOBAaHUMN MO
BOIIPOCAM:

- CYIIIHOCTH BOCIIUTATEIIBHOTO MPOLIECCA;

- mpo6iemam opranuzaiuu BP;
- CI0COOOB pENICHUs COAEPKATENbHBIX 3a/1a4;
- 000CHOBaHHUS OPM U METOJIOB OCYILIECTBICHUS BOCIIUTATEILHON pabOTHI;

B OCHOBy Hay4HO-METOAMYECKOTO OOECIEeUeHUs TMOJOXKEHbl CIEAYIOIIne
PUHLIAIIBL: ryMaHU3alluH, BApUATUBHOCTH, ONEPEKAIOLIETO Xapakrepa
00pa3oBaTeNbHO-BOCIUTATENBHBIX IIPOrpaMM, aJIpeCHOCTH, pa3zHooOpasus (opm
0o0y4eHHsl, COLMaILHOTO NapTHEPCTBA.

MamepuanvHo-mexnuueckoe obecneueHue  BOCIHUTATEIBHON  JIESITEILHOCTH
MO3BOJISICT:

— TPOBOJIUTH MACCOBBIC MEPOTNPUSITHS, COOpaHus, TOCYT M OOIEHHE O00ydYaronuxcs,
rPYNNOBOM MPOCMOTP KHHO- W BHJIEOMATECpPUANIOB, OPraHU30BBIBATH CIICHUYECKYIO
paboTy, TeaTpaau30BaHHBIE MPEICTABICHUS;

- OpraHU30BBIBATH CIICIIUATIM3UPOBAHHBIE CEMHUHAPBI, BBIC3JHBIC CTAXUPOBKU 10
M3YyYEHUIO OnbITa opranusanuu BP B npyrux By3ax.

— BBIITYCKAaTh M€YATHBIC U SJICKTPOHHBIC U3JaHUMN U T.1.;

— TMPOBOJUTH CHCTEMATHYECKUE 3aHATUS (U3MUECKOW KYJIbTypOH U CIOPTOM,
CEKIIMOHHBIE CIOPTUBHBIC 3aHATHSA, yYacTBOBaTh B (PU3KYJIBTYPHO-CIIOPTHUBHBIX U
03JI0POBUTENBHBIX MEPOIPUATHSIX, BBIIIOJHEHUH HOPpMAaTHUBOB Komruiekca ['TO;

— o0ecreunBath JOCTYNl K HMHQPOPMAIMOHHBIM pecypcaM HuTepHera, yueOHOU u
XyJOKECTBEHHOM JMTEparype, KOJUIEKIUAM MEIUAPECYPCOB HA  JIIEKTPOHHBIX
HOCHUTEJISIX, K MHOYKUTEILHOW TEXHUKE JIJISi TUPAKUPOBAHUS YICOHBIX U METOJIUYECKUX
TEKCTOrpauUECKUX U ayIuo- U BUIEOMATEPUATIOB, PE3yJIbTATOB TBOPUECKOM, HAYUHO-
MCCJIEI0BATENbCKOM U MTPOEKTHOM IEATETbHOCTH 00yYarOIIUXCS.

2.6. HuppacTpyKkTypa YHHBEpCcHTEeTa, O00eCHeYMBAKIIAS PeaIu3anuIo
padoueil mporpaMMbl BOCITUTAHUS

NudpactpykTypa yHHBepcuTeTa, OOECMeUYMBaIomas pealn3anuo padodeit
MPOTpamMMbl BOCIIUTAHUS, BKITIOYAET B CEOsI:
— TOMENIeHUs1 Uil pabdOThl OPraHOB CTYJEHYECKOTO CaMOYIpPABICHUS - OOBEKTHI,
oOecrieueHHbIe CpPEJCTBAMU CBSI3U, KOMITBIOTEPHOW W MYJBTUMEIUMHOW TEXHHUKOM,
WHTEPHET-PECypCaMy U CIICIUATTU3UPOBAHHBIM 000PYI0BAaHUEM,;
— CHIOPTUBHBIE COOPYKEHUS - CIIOPTUBHBIE UTPOBBIC 3aJIbl U IJIOMIAJKH, OCHAIIEHHBIC
UTPOBBIM, CIIOPTUBHBIM O00OPYJIOBAaHUEM U MHBEHTAPEM, OTKPBITHIM CTaJMOH IIUPOKOTO
npodus;
— TMOMEIICHUS ISl TPOBEACHUS KYJIbTYPHOTO CTYJCHUYECKOTO J0Cyra W 3aHsATUN
XYyJI0’)KECTBEHHBIM TBOPUYECTBOM, TEXHUUYECKOE OCHAIICHHE KOTOPBhIX OOECreYrMBacT
KaueCTBEHHOE BOCIpou3BeJeHuEe (OHOrpamMM, 3BYKa, BHICOM300PAKEHUM, a TaKkKe
cBeTOBO€ O(OopMIIEHHE MEpPONpUATHS (AKTOBBIA 3aJl, PENETUIIMOHHBIC MOMEIIECHUS U

zp.);



— 00BEKTHI COIMOKYJIBLTYPHOM cpeibl (My3eH, OMOINOTeKa, LIEHTPHI U JIp.).

— 30HBI OT/IBIXA;

— o0pa3oBaTelbHOE MPOCTPAHCTBO, padouee MIPOCTPAHCTBO M CBS3aHHBIE C HHUM
CpencTBa Tpyaa U 000pYI0BAHUS; CITyKObI 0OSCTICUCHMS; HHOE.

Jlnst  opraHW3aliid  BOCTIMTATEIBHON  JCATENBHOCTH B OOIICKHUTHIX
MIPETYCMOTPEHBI COOTBETCTBYIOIIHME MMOMEIIECHUS (CTIOPTUBHBIE KOMHATHI, TTOMEIICHUS
JUTSL KyJIBTYPHO-MAaCCOBBIX MEPOIPHUSATHH W KPY>KKOBOW pabOThl W T.I.), UMEIOTCS
CTIOPTUBHBIC TUTOMIAIKH JJISI UTPOBBIX BUJIOB CIIOPTA.

2.7. CouuokyabTypHoe mpocTpancTBo. CeTeBoe B3auMoOJelcTBHE C
OpraHu3anusIMH, CONHAJILHBIMHA HHCTUTYTAMH H CYy0ObEKTAMH BOCTIHTAHHUS

Bocnuranue CTy€HTOB OCYILIECTBIISIETCS qyepes dopmupoBanue
COILIMOKYJITYPHOT'O MPOCTPAHCTBA By3a — CO3J]aHUE YCIIOBUM, KOTOpbIE 00€CTIEUNBAIOT
BO3MOXXHOCTb ~ MPOJYKTUBHOTO  B3aUMOJACUCTBUS  CYOBEKTOB  BOCHHUTATEIHHOIO
rporuecca.

ConunoKynbTYpHOE POCTPAHCTBO By3a XapaKTEPU3yEeTCsl KaK IPOCTPAHCTBO!

— TIIOCTPOEHHOE Ha LEHHOCTAX, YCTOSAX OOIecTBa, HPABCTBEHHBIX OPHEHTUPAX,
INPUHATHIX BY30BCKUM COOOIIECTBOM;

— TPaBOBOE, TJE B IOJHOW MeEpe AEUCTBYET OCHOBHOW 3aKOH HAaIlle CTpaHbl —
Konctutrynuss P®, 3akoHbI, periaMeHTHpPYyIOIIHe oO0pa30BaTEIbHYIO JAESITEIbHOCTD,
paboTy C MOJIOAEKbIO, M OoJee YacTHOe — YCTaB yHUBEpPCUTETa M IpaBUIIA
BHYTPEHHETO PACHOPSIKA;

— BBICOKOMHTEJUIEKTYaJIbHOE, COAEHUCTBYIOIEE MPUXOAY MOJIOABIX OJaPEHHBIX JIOJIEH B
(byHAaMEHTAIbHYIO M MPUKIATHYIO HAayKy, IJI€ COOOLIECTBO TOW WM WHOM HAyYHOU
LIKOJIBI — OAHO U3 BAXKHEUIINX CPEACTB BOCIIUTAHUS CTYICHTOB;

— MPOCTPAHCTBO BBICOKOM KOMMYHUKATUBHOW KYJIBTYpPbI, TOJEPAHTHOIO JTHAJIOIOBOTO
B3aMMOJICUCTBUS CTYACHTOB U IIPENOAABaTEICH, CTYAEHTOB APYT C APYIOM;

— IPOABUHYTHIX HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

— OTKpPBITOE K COTPYJIHUYECTBY, C pabOTOJATENsIMH, C Pa3jIMYHbIMH COLUATbHBIMU
napTHEpamu, B TOM YHUCIIE C 3apyOeKHBIMU;

— OPUEHTUPOBAHHOE Ha TCUXOJIOTUYECKYI0 KOM(OPTHOCTb, 3A0POBBIN 00pa3 *U3HHU,
OoraTelif COOBITUSIMU, TPAAULUUAMH, OOJATAIOUIUMU BBICOKMM BOCIHUTATEIbHBIM
MTOTEHIHAJIOM.

CpenctBamMu  CO3[JaHHSI  COLIMOKYJBTYPHOIO  IPOCTPAHCTBA  BBICTYMAIOT:
MHTEJUIEKTYaJIbHO-TBOpYECKasi atMoc(epa By3a, BKIIOUEHUE BOCIHMTATENbHBIX WUIEH B
coliepKaHue 00pa30BaTENbHBIX MPOrpamMM; TPAAUIMHU, KOPHOPATHBHBIE OTHOIICHMS,
KOTOpbIE CO3AA0T 0COOBIM YHUBEPCUTETCKUM TyX; SCTETUYECKOE OKPYKEHUE.

HMcroyHnkaMy  BOCIIMTaHUS B YHHUBEPCUTETA  SIBISIIOTCA:  COJEPIKAHUE
oOpa3zoBaHus, KOPHOpaTUBHAs KyJbTypa, pa3HOOOpasHas JesTeabHOCTh (yueOHas,
BHEyueOHas, HCCIeNoBaTeNIbCKasi, OOIIECTBEHHO-TIOJE3Has, COIHAIbHO-KYJIbTypHas,
WHHOBAIIMOHHAS).

CouunoKynbTYypHOE MPOCTPAHCTBO By3a MPHU3BAHO MOMOYb MOJIOZOMY YEIOBEKY
BOITH B HOBOE O0ILIECTBO, OCBOUThH €r0 LIEHHOCTH M HOPMBI U YCIEIIHO JIeHCTBOBAaTh B
JAHHOM cpene, NMOMOraeT MHIAMBHUIY, C OJHOW CTOPOHBI, NOIPY3UTHCS B IPOILIOE,
[TIOYYBCTBOBAaTh CBSA3b C MEHTAJIBHOCTBIO HApOJa, BCEM YEJIOBEUYECTBOM, a C IPYroM -



MO3BOJIAET YBUIETh TCHJACHIIMU pa3BUTUs Oynymiero odmiectBa. B 3ToMm mporiecce u
MIPOUCXOJIUT PA3BUTHE TUYHOCTH.
K BocnuTaTenbHON JEATENBHOCTH YHUBEPCUTET MPUBJICKAECT COLUATBHBIX

naptHepoB - PPOO "UBIIK "JlecantHoe bparctBo", OMOQO «Poccuiickuii coro3
CeNbCKOM Monoaexun», OO0acTHOE ToCyAapCTBEHHOE OIOKETHOE YUPEKICHUE
nonoJHuTeNbHOro 00pa3zoBanus «llentp omapennbix nereri «I'EJIMOCy, Ps3anckyro
TOPOJICKYIO CTAHIMIO IOHBIX HATypalUCTOB , Ps3aHCKYI0 00JIaCTHYIO OpraHHU3aIUio
BOHU, PO OOO «Corw3 mneHcuonepoB Poccun», ArpornpoMBIIUIEHHBI COKO3
ToBaporpousBoautenei Ps3zanckoit oOmactu, Pszanckyro emapxuio Ps3zaHckoit
Mutpononuu Pycckou [IpaBociiaBHOM LIEPKBU U JP.

3. lepaB.HeHne CHCTEMOM BOCIIUTATEIbHOM paGOTbI N MOHUTOPHMHI Ka4Ye€CTBa
OopraHms3anuvu BOCIIMTATEIbHOM JCATCJIbHOCTH

3.1. BocnuTaTesibHAA CHCTEMAa W CHCTeMa YIPABJICHUS BOCIHHMTATEIbLHOM
padoToii B 00pa3oBaTe/IbHOM OPraHM3aluM BbICIIEro 00pa3oBaHus

BocnurarenpHass cuctemMa By3a MPEACTABISIET COOOW LETOCTHBIA KOMILIEKC
BOCITUTATEIbHBIX LI€JIEW W 337a4, KaJIpOBBIX PECYPCOB, UX PEATM3YIOUIMX B MPOLECCEe
1[eJICHANPABJICHHON JEATeIbHOCTH, U OTHOLICHUM, BOSHUKAIOUIUX MEXKY YUYaCTHUKAMU
BOCITUTATEIBHOTO MPOLECCa.

OYHKIUSAMA YMPABICHUS CUCTEMOM BOCIUTATEIHLHOM PabOThI B YHUBEPCUTETE
BBICTYIIAIOT: aHAJIU3, INIAHUPOBAHUE, OpTraHU3alMs, KOHTPOJb U PErYJIUPOBAHHUE.

3.2. CtyneH4eckoe caMoynpaBjieHue (CO-yInpaBJieHHe) B YHUBEPCUTETe

CryneHueckoe caMoymnpaBjeHue  —  9TO COIUAJTbHBIN WHCTUTYT,
OCYILIECTBIISIONMIUM yIPABICHYECKYIO ACSATEILHOCTh, B XO0JI€ KOTOpOW oOOydaromuecs
MPUHUMAIOT AKTUBHOE y4YacTHE B MOATOTOBKE, MPUHATUM U peaju3allud pelieHUi,
OTHOCSIIIIUXCS K )KU3HU By3a U UX COLMAIIBHO 3HAUYMMOM JIEATEIIbHOCTH.

[Jenv CTYIIEHYECKOTO CaMOYIIPABJICHUS: CO3JaHUE YCJIOBUM ISl TMPOSIBICHUS

CITIOCOOHOCTEM M TaJlaHTOB OOYYArONIUXCS, CaMOpealu3aliu OOyJarolmmxcs uepes
pa3iauuHble  BUABI  JACATENbHOCTH  (IIPOEKTHYIO,  BOJIOHTEPCKYIO,  yueOHO-
MCCJIEIOBATENbCKYI0 U HAyYHO-HCCIIEIOBATENbCKYIO, CTYJIECHUYECKOE MEXKIYyHAPOAHOE
COTPYJIHUYECTBO, ICATEIHHOCTh CTYJEHYECKIX 00BEAMHEHUN, TOCYTOBYIO, TBOPUECKYIO
Y COIMATbHO-KYJIbTYPHYIO, y4acTHE B OpraHU3aIlii ¥ MPOBEACHUN 3HAUUMBIX COOBITHIA
M MEpONpUsITHM; ydacThe B MNPOPOPUEHTAUMOHHOM U MPEINPUHUMATEIHCKON
NEATEIIBHOCTH U JIP.).

3adauu cmyoenuecko2o camoynpasieHusi:
— COTMPOBOXKICHNE (PYHKITMOHUPOBAHUS U PA3BUTHS CTYJEHYECKUX O0BEANHEHUI;
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—  nmpaBoBas, UHPOPMAIMOHHASA,  METOAMYECKas, pecypcHas,  ICHXOJIOro-
MeIaroruyecKas, MHas MoJIep>KKa OpraHoB CTYJIEHYECKOTO CaMOYIIPABJICHHUS;

— TMOJArOTOBKA WHHUIIMATAB W NPEIJIOKEHUWA U1 AJIMUHUCTPALMA YHHUBEPCUTETA,
OpraHOB BJIACTH W OOIIECTBEHHBIX OOBEAWHEHWU MO MpolJaeMaM, 3aTparuBaroIIIM
WHTEPECHI 00YUAIOMINXCS ¥ aKTyaJIbHBIE BOITPOCHI OOIIIECTBEHHOTO PA3BUTHS,

— OpraHu3anusi COTPYJIHHYECTBA CO CTYJIACHYECKUMH, MOJOAEKHBIMA M JPYTUMHU
00IIIECTBEHHBIMU 00BEINHEHUAMA B Poccuiickoi denepanmun u
B paMKax MEXIyHApOJAHOTO COTPYIHUYECTBA;

- popmupoBaHue COOCTBEHHON aKTUBHOM COLMAJIBHOM MMO3UIIMU CTYCHTOB;

- pa3BUTHE MOJIOJICKHOIO JOOPOBOJIbYCCTBA (BOJOHTEPCTBA);

- MOJJIEPKKA CTYJICHTOB B peaIM3alliy CTYJICHYECKUX MHUIIMATHUB.

3.3. MOHMTOPHHI KAa4yeCcTBAa BOCIHUTATEJbHON PadoTbl W  YCJIOBHH
peajin3aluyu CoAep:KaHusl BOCIMTATEIbHOM eATeJIbHOCTH

C uenpto noBbIeHUS 3P(HEKTUBHOCTH BOCHHUTATENIBHOM paOOThl B Hayajie U B
KOHIIE Y4€OHOr0 rojia MPOBOJUTCS MOHUTOPUHT COCTOSIHUSI BOCIIMTATEIbHOM pabOTHI B
YHUBEPCUTETE, OINPEACIAIONNI KU3HEHHbIE LEHHOCTH CTYJEHYECKOH MOJIOIEKH,
BO3HMKAIOIIKE MPOOJEMBbI, MEPCIEKTHBBl Pa3BUTUS U T.A., HA OCHOBAaHUH KOTOPOTO
COBEPILIEHCTBYIOTCSI (JOPMBI M METOJIbI BOCITUTAHHUS.

Monumopune kawecmea eocnumamenvHol padomsl — (popma OpraHHU3aLUANA
coopa, XpaHeHHs, OOpaOOTKM M PpACIPOCTPaHEHHUs HMHPOPMALMU O CHCTEME
BOCIIUTATENIbHOW paboThl B YHUBEpCUTETE, 0OecneurBaroiiasi HEMpepPbIBHOE CIIEKEHUE
Y IPOTHO3UPOBAHUE PA3BUTHUS JAHHOU CHCTEMBI.

Crioco6amu OLIEHKH JOCTUKUMOCTHU PE3yJIbTaTOB BOCIIUTATEIbHOMN AESITEIbHOCTU
Ha JIMYHOCTHOM YPOBHE BBICTYIIAOT:

— METOAMKH JUAarHOCTHKH LEHHOCTHO-CMBICIOBOM c(epbl JUYHOCTH M METOJUKHU

CaMOOILIEHKH,

— aHKeTUpoBaHue, decena u ap.;

— aHaJIU3 pe3yabTaTOB PA3JIMYHBIX BUIAOB ACATCIBHOCTH,
— (hoKyC-TpyHIbL;

— CaMOOILIEHKA;

— nopTdoamo u ap.

CoryacHO 1ensM W 3ajadaM, IIPEACTAaBICHHBIM B Hacroswmel [Iporpamme,
nokazareasiMu 3(pPEeKTUBHOCTH BOCHUTATEIBHON AESITEIbHOCTU SBISIOTCS CIEIyIOIINE
KPUTEPUMU:

® KONUYeCmEeHHble Kpumepuu
- KOJMYECTBO MEpPOIPUATUH, pPa3HbIX HAIIPAaBICHUW WU YpPOBHEH, INPOBEIACHHBIX B
YHUBEPCUTETE!
- KOJIMYECTBO CTYJICHTOB, 3aJ€ICTBOBAHHBIX B MEPONIPUSITHUSAX;
-KOJIMYECTBO CTYJICHTOB, 3aJIeHCTBOBAHHBIX B KPY>KKOBOW U CEKIIMOHHOM paboTe;
- KOJIMYECTBO  CTYJCHTOB, BOBJICUEHHBIX B  JEATCIBHOCTh  CTYIAECHUYECKOIO
caMOyIIpaBJICHNUS;
- KOJIMYECTBO NIPABOHAPYILIECHUM U NMPECTYIUICHUN;
- KOJIMYECTBO CTYACHTOB, COCTOSIIUX Ha NPOPUIAKTUIECKUX yUeTax.



® KauecmeeHHble Kpumepuu
-MIOBBILICHHUE YPOBHS PAa3BUTHS CTYICHUECKOU IPYIIIIbI;
-YJIOBJICTBOPEHHOCTD CTYICHTOB KU3HBIO B YHUBEPCUTETE,
-MIOBBILICHUE 10U CTYACHTOB, YUYaCTBYIOIIUX B MEPONPUATUAX PA3IMYHOIO YPOBHS;
-CHIDKEHHE JIOJIM CTYJEHTOB, COCTOSIIIMX Ha MPOPUIAKTUYECKUX ydeTax (0T o0Iiero
KOJIMYECTBA CTYJEHTOB).

KiuwueBbiM mnoka3zareneM 3(p(PEeKTUBHOCTH BOCIUTATEILHOH pPadoThl H
YCJOBHUIl peajiM3allMi COJAeP:KAaHUS BOCIHUTATEIbHOU JeATEILHOCTH U MOJIOKEHOU
MOJIMTHKH BBICTYIAET UHOEKC IPheKmusnocmu 60cCnumamebHoil 0eamenbHocCmu 6
ey3ax.

IMoka3zarTenun uHaekca 3PPeKTUBHOCTH BOCIIMTATEIbHOM 1eATEJILHOCTH B BYy3aX:

Bogneuennocmo cmyoenmos ¢ Medepanvuyio nosecmky peanusayuu FMIT,
Yooenemeopennocmo eneyueonoii sncuznvio;

Yooenemeopennocmo cmyoenmoe ungppacmpyxmypoii 6 8yse;
Ilpusenexamenvnocms @y3a 011 NEPBOKYPCHUKOB;

Coyuanvno-ncuxonozuueckoe camodyecmeue nepeoKypCHUKo8;

Omuowenus cmyoenmaog 6bInyCKHbIX Kypco8 K 00pa3zosamesibHoOll OPZAHUZAUUU;
B3aumooeiicmeus cmyoenmoe ¢ npenooasamenamu (I111C);

Jona cmyoenmog gy3a, epauiux é 603mMoxcHocmu camopeanuszayuu é Poccuu;

/losepue k pekmopy.

VY VVVVVVY

“Huouxamoput s¢ppexmuenocmu MII:

v’ 00na cmydenmos om 00we20 uucia 00YUAOWUXCA, YUACMEYIOUUX 6 HPOEOOUMDBIX
meponpuamuax (6 mom uucie ¢ Kauecmee 3pumeeit);

V' 001a cmydenmoe om 06wez0 uucia o0yHawuxcs, y4acmeyiouux 6 O0esmenbHocmu
CIYOEeHYeCK020 CAMOYRPAGICHUA, MPYOOBbIX OMPAO08, B0JIOHMEPCKUX 00beOUHEHUAX,
HAYYHOU U UHHOBAUUOHHOU O0eAMENbHOCMU, MEOPUECKUX KOJINIeKMUE08, CHOPMUGHBIX
CeKUUuAX u m.n.;

V' Odons cmyoenmos om o00wge20 HUCAA 0OYUAIOWUXCA, NPOXOOAWUX NOO20MOBKY NO
npojunvnbim  npozpammam  OOROIHUMENbHO20  00PA30BAHUA,  YUACMEYIOWUX 6
MeNHCOYHAPOOHBIX 0OMEHAX;

v’ 0ona cmyoenmoe om 00wezo uuUCiaA 00YUAIOWUXCA, PEYNIAPHO  3AHUMAIOUAUXCA
dusuueckoit Kynomypoit u cnopmom (6 mom uucie ¢ 0ZPAHUYEHHBIMU 603MONHCHOCHAMU
300p06bs);

V' 001a cmydenmoe om 00we20 Hucia 00yuaAOWUXCA, ROORUCAHHBLIX HA OQuUuUATbHbLE
cmyoenuecKue Z2pynnvl 6 COUUANbHBIX CEeMAX, KOHMAKMUpylouwjue ¢ Oeiucmeyiouumu
cmyodenueckumu meoua (you-tube-kanan, paouo, zazemeot u s3cypuanoi).

OOyuaromyecs YHUBEPCUTETA YIUTHIBAIOT CBOM WHIUBUYyJTbHBIC TOCTHKCHUS B
[Toprdonmo, koTtopoe comepkuT oO0myro uHpopMmaiuio 00 oOyuaromeMcs U €ro
3acilyrax B pa3HbIX 00JIacTsSX 00pa30BaTeILHOTO MTPOCTPAHCTBA.

Bce ydactHuku [IporpaMMbl 4€TKO OCO3HAIOT, YTO TJIABHBIMH COCTABIISIOIIMMU
cTpareruu paboThI JOJKHBI ObITh:

- BBICOKO€ KaueCcTBO Bcex meponpusatuil [Iporpammel;
- YJIOBJIETBOPEHHME TOTPEOHOCTEM OOydYaromuxcs, POIUTEIHLCKOTO COOOIIECTRa,
COLIMAJIbHBIX MTAPTHEPOB, OOIIECTBA B IETIOM.
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BBEAEHUE

MHoroyBakaemblii CTy1eHT!!

JlaHHOe METOMYEcKoe Moco0He MPEeAHA3HAUYEHO ISl TeX, KTO U3y4YaeT KypcC JIOTUKH U METOA0JIOTHU
Hay4HBIX UCCIIeI0BaHui. BBeaenue nomooHon (opmMbl 00YCIOBICHO:

1) HEOOXOAMMOCTBIO MOHATHOTO M JOCTYITHOTO U HENPOTHBOPEUMBOTO H3JI0KEHUS 3HAUYUTEIHHOTO
o0beMa MaTepHalia B TpaHUIaX yueOHBIX 3aHATHIA;

2) HEIOCTaTOYHOCTHIO MpUeMJIEeMON y4eOHOU JuTepaTyphl 1Mo mpeameTy. TeKcT Te3uc-KOHCIEeKTa
00BEeIMHSCT CHCTEMATHYECKH N3I0KEHHBIN MaTepuas HanboJiee U3BECTHBIX aBTOPOB Y4EOHUKOB U YUEOHBIX
1ocoOui Mo JIOTHKE.

3) He0OXOIMMOCTBIO ONITUMAJILHO UCIIONIB30BaTh paboyee BpeMsl CTyA€HTOB Ha JIEKIUU.

Ha 3a4eTe/sx3ameHe Te3MCHOE U3I0KEHNUE JIF0O0T0 BOMIPOCa HEe MOYKET CUUTATHCS UCUEPIIHIBAIOIIIM.
OnHo TpebyeT OT CTyJIeHTa MPOBEICHUS 3HAUUTEIbHON TEOPETUUECKON M MPAKTUYECKON MHTEIIEKTyalbHON
paboThl, TJIe caMU TE3UChl BBICTYNAIOT JIMIIb B KAU€CTBE MATPUIIbl, ODUEHTUPOB OCBOEHUS MpeAMEeTa U OC-
HOBHBIX IIPUHIUMIIOB HAYKU JIOTMKU U METOJI0JIOTMU HAayUHBIX HCCIIEJOBAHUH.

IIpakTnyeckoe 3ausatue 1

I'MITIOTE3A

I'mnore3a — 3TO MbICIIb, U1 KOTOPOM UMEIOT MECTO OCHOBAHUS, HE ABJISIOIINUECS JOCTATOUYHBIMHU. [ 1-
I0Te3a BO3HUKAET KaK pe3ybTaT YMO3aKIIOUCHUH, JAIOIIUX JUIIb BEPOSATHBIN BBIBOJI, MU KAK JOCTOBEP-
HBIM BBIBOJI U3 BEPOSATHBIX MOCBUIOK.

3aoanusn

I. ChopmynupyiiTe BHIABUTAEMYIO B CIEIYIOIIMX OTPBHIBKaX T'MIIOTE3Y M BBIICHUTE TUIl YMO3aKIIIOue-
HUW, KOTOPBIE IPUBEIH K €€ BOSHUKHOBEHHUIO.

1) «B3anMHOE COOTHOIIIEHNE MATHUTHBIX CHJIOBBIX JIMHUH M 3JIEKTPHUECKON OCH aKTHBHOCTH CTAJlO U3-
BECTHBIM €IIle CO BpeMeH Dpctena U Ammepa. ITO MPU HATWIUH TEX COOOpaKECHUH, KOTOPBIC sl CTPE MUJICS
pa3BUTh, TIO3BOJISET HAM BBICKAa3aTh JOTAAKY WIH CYXJICHUE C HEKOTOPOIl ONpPE/IENeHHON CTENEHbIO BepO-
SATHOCTH KacaTeJbHO MPUPOIbI IUHIH MAaTHUTHOW CHIIBL. 1 CKIIOHSIFOCH K MBICIIH, YTO OHU (DM 3HUYECKH CYIIIe-
CTBYIOT COOTBETCTBEHHO WX aHAJIOTy, DJIEKTPUYECKUM JIMHHSAM, W, IPUHUMAsI 9TO BO BHUMAHWE, 5 Jajee
CTaBJIFO BOIIPOC, BEPOSTHO JU TPEIIOJIOKEHUE, YTO OHH XapaKTePU3YIOTCS TUHAMUYCCKUMU YCIOBHSIMH
AQHAJIOTMYHO TOMY, YTO MMEET MECTO B OTHOIICHHWH JJIEKTPHYECKOW OCH, ¢ KOTOPOW OHH CTOJh TECHO U,
OBITh MOXKET, HEM30EIKHO CBSI3aHbI, IPUYEM B JAHHOM CJIydyae BO3HUKIIA Obl HJESl O MATHUTHBIX TOKAX; WJIH
OHHU 00pa30BaHbl HEKOTOPHIM COCTOSIHUEM HATIPSHKCHHS BOKPYT IEKTPHUUECKOW OCH M MOTYT OBITh paccMar-
pHUBaeMbl MOITOMY KakK CTaTHUecKue mo cBoeil npupoxae (M. dDapaneit. DkcriepuMeHTalbHBIC UCCIIEI0BA-
HUSA).

2) «CoBepiieHHO cBOeoOpa3HOe U MOPA3UTEIbHOE 110 CBOUM PE3yJbTaTaM MPUMEHEHHUE METO/Ia yMO3a-
KJIFOYEHHS OT aKyCTUYECKHUX OTHOMIEHUM K onTuueckuM aai B 1842 r. X. Jlonmiep. Emy npuiiia B roioBy
MBICITb, YTO OUyUjeHUue BOTHOOOPA3HOTO ABMKCHHUS JIOJDKHO 3aBUCETh HE TOJIBKO OT JUTHHBI €0 BOJIHBI, HO
TaKKE U OM O0BUICEHUS. BOCNPUHUMAIOULE20 Op2aHd W CaMOTO UCTOYHHKA BOJHOOOPA3HOTO MBUXKEHUS, ITO
00CTOSATETBCTBO JOJDKHO UMETh OJMHAKOBOE 3HaUCHUE KaK /IS 3ByKa, Tak u ans ceetay (. Pozenbeprep.
Uctopus ¢uzuku, 4. 11, BIm. 2).

3) O6paTB BHUMaHHE HA TO, yTO 4=2+2; 6=3+3; 8= 5+3; 10=5+5; 12=7+5; 14=7+7, Tonpnbax
BBICKA3aJl TIPE/IIOJI0KEHUE O TOM, UTO JTF000€ YETHOE YHUCIIO MOKHO MPEJCTaBUThH B BUJIE CyMMBI IBYX TIPO-
CTBIX YHCEIL.

4) «IlouTtH Bce peku YCCypUHCKOTO Kpasi UMEIOT T€UeHHUE J0BOJILHO MPSMOE A0 TeX IMOp, MOKa TEKYT MO



MIPOIOTBLHBIM MEXKCKIaA4aThIM ToNHHAM. Ho Kak TOJIBKO OHH BBIXOJST U3 FOP HAa HU3WHBI, HAUMHAIOT Jie-
naTh MeaHapbl (u3nyunHbl — A. Y.). Tem Goliee 3TO yIUBUTENBHO UTO COCTAB OEPETOB BCIOAY OJUH H TOT
Ke: 10| IEPHOM JIEKUT HEOOIbILOI ¢II0l YepHO3eMa, HUXKE — CYIECOK, a €l1e HUXKE TOJILH Ujla BIepe-
MEXKY € raJIbKod. 5l n1ymaro, 3T0 MOKHO OOBSICHUTD TaK: I0Ka PeKa TeYET B FOPax, OHA MOXKET YKIOHSATHCS
B CTOPOHBI TOJIBKO JI0 U3BECTHBIX MpeesioB. biaronapst KpyToMy MaJieHUIO TajJbBera BoJa B peKe JABIKETCS
OBICTPO, CMBIBAET BCE, UTO MOMAJACTCs €l Ha IyTH, U BRIIPSAMIISET TeueHue. Pexa aeiicTByeT B OJJHO U TO
’Ke BpeMs U KakK MuIa U Kak HanmuibHUK. COBCEM MHOE JIeTI0 Ha paBHHUHE. 37eCh ObICTPOTA TEUSHUS 3HAYH-
TEJIbHO YMEHbILIAETCs, ITyOrHa CTAHOBUTCS pOBHEE, Oepera ogqHooOpasHee. [Ipu 3TuX ycaoBUAX HEMHOTO
HY>KHO, YTOOBI 3aCTaBUTh PEKY U3MEHUTH HANpaBJieHUE, HallpuMep', cllydaifHOe CKOIJICHUE B OJTHOM MECTe
TJIMHBI WU TaJTbKH, TOTJA KaK psAIoM Haxoaarcs peixibie meckum» (B. K. Apcennes. B nebpsax Yc-
CYpHUHCKOTO Kpasi).

5) «B 1784 roay akagemuxk 1. b. MHoxonues, cocraBnsiBumii B Kypckoit ry0epHun KapTy reHepaibHO-
ro MeKeBaHus1, 0OpaTHJI BHUMaHUE Ha TO, YTO MarHUTHAS CTPEJIKA B HEKOTOPBIX MECTaxX BeAET ceOs «He-
HOpMaibHO». OH Aake Hamucai o0 3TOM, HO €T0 OTKPBITHE B 00I1IeM POIUIO He3aMeUeHHbIM. BTopuyuHo 1
Ha 3TOT pa3 ocHoBaTelnbHO Kypckas MmarHuTHas aHoMasus Oblla OTKphITA TOJBKO uepes 90 et mpusar-
noneHToMm Kazanckoro ynusepcurera M. H. CMUpHOBBIM, KOTOPBII IPOBOINI MarHUTHYIO ChbeMKYy B EBpo-
neiickoit yactu Poccun.

O KaKuX «HEHOPMAIBHOCTSX» MAarHUTHOM CTPEJIKH IIj1a peyb?

Kak n3BecTHO, 3¢MHO 11ap NpecTaBiIsieT COO0H OrpOMHBIN MarHUT, OJIFOCH KOTOPOT'O HE COBNAJAlOT
C CEBEPHBIM U I0KHBIM TeorpauuecKiUMH MOJTI0CAMH 3eMJIU. 3eMHOM MarHeTu3M (reoMarHeTusm) o0yclioB-
JIMBAET CYUIECTBOBAHUE BOKPYT 36MHOTO 1Iapa MarHUTHOTO MOJIs, aHAJIOTHYHOTI'O MOJII0, KOTOPOE CYILECTBY-
€T BOKPYT JI000r0 MarHuTa.

Haznenem cB00OJHO Bpallaoly OCsi MATHUTHYIO CTPEJIKY Ha TOPU30HTAJIbHBIN CTEPKEHb U COBEPILIUM
BJ10JIb KAKOr0-HUOYIb MepUInaHa BOOOpaxkaeMoe My TeIIeCTBUE OT CEBEPHOI'0 MarHUTHOT'O TOJIIOCA K 3KBa-
Topy. [lepBoHa4aIbHO B TOUKE MAarHUTHOT'O MOJIIOCA CTPENKa OyAET CTOSTh CTPOTO BEPTUKAIIBHO, IO ITPsi-
MBIM YTJIOM K IJIOCKOCTH FOPU30HTA.

Ho no mepe yaanenust ot noiitoca OCTpue CTPEIKUA OyIeT MOCTENEH HO MOAHUMATHCS, YTOJI C TIOCKO-
CTBIO TOPU30HTA — CTAHOBUTHCS BCE MEHBIIIE U MEHBIIIE, U KOTJa Mbl OUyTUMCS Ha SKBAaTOpe, CTpeJiKa 3ai -
MeT TOPU30HTAIBLHOE TIOJI0KEeHHE (YT0JI, KOTOPBIN Ha moJiroce coctaiisieT 90°, 3nech OyAeT paBeH HYJIIO).

YT051, 0 KOTOPOM MBI TOBOPUM, Ha3bIBAETCSI MATHUTHBIM HAKJIO HEHUEM, M TIOCTETICHHOE PAaBHOMEPHOE
YMEHBIIECHUE 3TOTO yIjla IPHU ABUKEHUH OT MOJI0ca K SKBATOPY — ABJICHHE HOPMAJILHOE.

Teneps npencraBum cede, YTO Hallle BOOOpaxkaeMoe MMy TEHIECTBUE Mbl COBEPIIIAEM 110 OJHOMY U3 Me-
puauaHoB, npoxojsuemy yepe3 Kypckyto obmacts. M BOT, Korja Mbl monajieM B 3Ty 00J1aCTh, MbI 3aMETUM,
9YTO BO MHOTHIX MECTaX MarHWTHAas CTpPeJIKa BeJIeT ceOst CTpaHHO. Tak, B OJJHOM U3 IepeBeHb (3TO OBLIO
BIepBBIe 0OHapyx)eHO B 1898 roy) 1Mo oHy CTOPOHY KJ1a0uIlla MAarHUTHOE HAKJIOHEHUE cocTaBiisieT 70
rpaaycoB, a 1o APYTryIo ero CTOpoHy Ha pacctosiHuM Beero 400 metpoB — 82 rpaayca. HopmanbHas xe Be-
JTUYMHA HaKJIOHEHUS paBHsIACh OBl U1 ATUX MecT 63 rpagycam 50 MuHyTaM. BoT kakue pe3kie MarHUTHbBIE
aHoMaJimi UMeroT MecTo B Kypckoit o6mactu!

OTtkpeiTie CMUpPHOBA HE OBLIO 3a0BITO, KAK 3TO CIYYHIIOCH C €r0 HE33Ja4ITUBBIM MPEIIIECTBEHHUKOM.
OpHako MoHaK00UIIOCH elIe LeN0e AECATUIIETHE, IPEK/E UeM Ha KYPCKUX MOJISX Hadalu MPOU3BOAUTD
MarHUTHbIE CheMKHU. BTN MpoBeIeHbl MarHUTHBIE HAOIIOICHUS B pa3nuyHbIX MecTax Kypckoii rybepuun,
HO TOJIyYEHHbIE PE3YJIbTATHI OKa3aJUCh IPOTUBOPEUUBBIMU U HESCHBIMHU.

[TepBbIii, KTO BCepbe3 3aHSIICS M3YUYEHHEM KYPCKUX MarHUTHBIX aHOMaJIui, Obu1 Ipodeccop MocKoB-
ckoro yHuBepcuteta DpHecT Eroposuu Jleiict. 9t1o 66110 B 1894 roay. JlanHbie peAmeCTBEHHU KOB U CO0-

CTBCHHBIC MCCJICIOBAHUS IPUBEITH €T0 K BEIBOJIY: MIPUYNHA KYPCKUX aHOMAJIMN — HAJUYHE KEIC3HBIX Py
(«3nanne — cunan, 1957, Ne 11).

6) «O0111en3BECTHO, YTO OTACIICHHBIE OT OPTaHM3Ma TKaHH MPO-T0JIKAIOT HEKOTOPOE BPEMs OCTaBAThCS
KUBBIMH, €CIIA YCIIOBUS MX XpaHEHUs (TeMIepaTypHbIe U ApyTHe) He yOuBaroT ux cpasy. Ho pas TkaHp, o1-
JIeJIeHHast OT OpraHu3Ma M COXpaHeHHas Ha X0JI0/ie, TPOI0JIKAET XKHUTh, TO TPUXOIUTCS JOMYCTHTh, UTO OHA
OMOXHMMHYECKH TIEPECTPANBACTCS U B HE 00pa3yI0TCs KaKue-TO BEIIECTBA, KOTOPHIE CTUMYJIUPYIOT, IPU
HEOJIarONMPUSATHBIX YCJIOBHIX CPEIbl, J)KU3HEHHBIE TIPOIIECCHI B 3TON TKAHU. DTH BEIIECTBA BIOCIICICTBUH
Ha3BaJl OUOEHHbIMU CIMUMYIIMOPAMU, TIO TIPOUCXOXKICHUIO UX U3 )kuBOM TkaHm» (B. I1. ®unatos. Mou
IIyTH B HayKe).



7) U3BecTHO, 4TO e1wie 3a70ar0 A0 nyreniectBuii JlexkneBa u bepuHra Ha BEHEIMAHCKHX KapTax
n3o0paxkaics npojauB Mexay Asueil u Amepuxoil. OTKy1a BeHemaHcKue kaprorpadsl 06 3ToM y3Hanu?

«Han atum Eonpocom posiroe BpeMs JymMalu MHOTHE UCTOPUKU U reorpadsl. beuto Hamucano Hemano
KHUT, B KOTOPBIX BBICKA3bIBAINChH CaMble Pa3HOOOpPA3HbIE MPEIIOJIOKEHUS. YOeauTeapHee BCero 00 3ToMm
nucaji U3BECTHbIN coBeTckuid yueHbit JIeB CemenoBuy bepr.

Kaxk u3BectHO, B Hayane XV cronetus MaresniaH cOBEpIIMII CBOE IIEPBOE KPYTOCBETHOE TIJIaBaHUE U
OTKPBUI IIPOJIUB, COEAUHAIOMUN ATIaHTUUECKUH 0KeaH ¢ Tuxum. 1o ObIIIO Ba)KHOE OTKPBITHE, TOATBEP-
XKJ1aro1nee mapooopa3HOCTh 3eMIIH.

[Tocne 3TOro HEKOTOPBIE MOPEIIABATENH U YUEHbIE CTAIM BHICKAa3bIBaTh MIPEANOI0KEHHE, UTO, €CIIU Ha
I0re aMepUKaHCKOT0 MaTepHKa €CTh IPOJIMB, TOA00HBIN eMy ITPOJIUB TOJIKEH OBITh U Ha ceBepe. X 10BobI
HAIlOMHHAJIM TUIIOTE3Y APEBHUX I'PEKOB U PUMIISIH 0 00JIb1IOH cyie B HOKHOM nostyIapuu, Kotopas
JOJKHA YPaBHOBEIIMBATh OTPOMHBIE MaTepuKoBbie Macchl CeBepHoro noymmapus». (C. B. V3un. 3araaku
MaTEPUKOB U OKEAHOB).

Il. BeisicHuTe, KaKhe U3 THUIOTEe3 MPEAbIIYIIero yupaxKHeHus 1) yemanasnusarom HOBBIE (pakmul, 2)
oboowarom HakTel ¥ 3) 00vsCHAIOM DAKTHI.

Omeempbl K 3a0AHUAM

I. 1) MaruuTHbIe CUTIOBBIC JIMHUH CYIIECTBYIOT peaibHo. [ umoTe3a BO3HUKIIA HA OCHOBAHHUU
aHajnoruu. 2) Bocripustue cBerta, Kak 4 3ByKa, 3aBUCUT OT ABUYKEHUS HCTOYHUKA BOJIH U BOCIPUHHUMAIOIIE-
ro oprasna. ['unore3a BO3HUKJIa HA OCHOBaHUU aHAJIOTHU. 3) J[I000€e YeTHOE YHCIIO0 MPEICTABUMO B BHJIE
CYMMBI IBYX MPOCTHIX YKCell. BBIBOJ clienaH Ha OCHOBaHUM HeMoJHON uHayKuuu. 4) [Ipuunnoit pa3nuyus B
HaIpaBJIEHUH TEUEHUS YCCYPUHCKHUX PEK B rOpax U Ha paBHUHE SBJISETCS pa3HUIA B CKOPOCTH JIBUKEHUS
BOJIbl. BBIBOJ clienaH Ha OCHOBE METOJI0B pasznuuus u cxoactsa. 5) B Kypckoit rybepHun umerorcst kpyn-
HbI€ 3aJI€KH JKeJIe3HbIX py. [ MnoTe3a BO3HUKIIA HA OCHOBE YCJIOBHO-KAaTETOPUUECKOr0 YMO3aKIIOUEHUS —
OT YTBEPKACHHUS CIEACTBUS K yTBEPKIACHHUIO OCHOBaHUS. 6) CyIIecTBYIOT 0COOBIE BEIIECTBA, CTUMYJIHPY-
IOIIME )KU3HEHHBIE MPOIIeCChl,— OMOTEHHBIE CTUMYIIATOPHI. BEIBOMI OT YTBEPKICHUS CIEACTBUS K YTBEP-
XKJICHUIO OCHOBaHMsI. 7) 3/1eCh JABE TUIOTE3bl, TOUHEE TUI0Te3a 0 TUnoTese. bepr BrICKa3bIBaeT rUmoTesy o
TOM, KaK BO3HMKJIa TUIIOTE3a BEHEIIMAaHIIEB Ha OCHOBE aHAJIOTUH C TUIIOTE3aMHU APEBHUX T'PEKOB U PUMIISIH O
10’)kHOM Matepuke. CornacHo runoTese bepra, runoresa o cyiecTBOBaHUU CEBEP HOTO MPOJIMBA BO3HUKIA
Ha OCHOBE aHAJIOTUU C I0KHBIM — MareJiaHOBbIM MPOJIHBOM.

Il. Tunote3sl 0 cyuecTBOBaHUH pakToB — 1), 2), 5), 6), 7); ob6o6maromas runore3za — 3); 00bACHSIO-
e runoressl — 4), 5), 6), 7).

BEPOATHOCTD I'MITOTE3bI

BeposiTHOCTH THNOTE3bI OTIPEICTSACTCS BEPOSTHOCTHIO BBIBO/IA, KOTOPHIH SBISIETCS €€ OCHOBAHHEM.
UYem GoJbllle OCHOBAHMM, TEM OoJiee BeposTHA runoresa. ['umnoresa reM MeHee BEposATHA, YeM 00JIblIE OC-
HOBaHUH y NpOTUBOpeYalIel ei runotes3sl. Yem OoIblie TOMOIHUTENBHBIX MTPEII0oNI0KEHHI TpedyeTcs,
4TOOBI IPUBECTH T'MIIOTE3y B COOTBETCTBUE C (pakTaMu (M 4eM MEHbIIIE OHU caMU 10 ce0e BEPOSITHBI), TEM
MEHee BepOsITHA TUIIOTEe3a.

3aoanusn

|. Kakas u3 cneayroomux runore3 0ojiee BeposTHA U Io4YeMy?
1) a. Ha Mapce ecTb KH3Hb.
b. Ha JlyHe ecTb xu3Hb.
2) VBanos u [letpoB yumnucs B 1955—1960 ronax B MockoBckom yHuBepcurere uM.M. B. JlomoHo-
CcoBa.
a. Onu 3Hanu Apyr apyra.
b. Ouwu He 3HaNM APYT Apyra.
3) MBanos u IleTpoB ciymianu B Te4EHHE HECKOJIBKUX JIET JIEKIIUU HA OJTHOM U TOM K€ ITOTOKE.



a. OHu 3HaIM IpyT ApyTa.
b. Ouu He 3HaMM OpyT ApyTa.
4) CpaBHHUTE BEPOSITHOCTh COOTBETCTBYIOIIUX THUIIOTE3 B MpuMepax 2) u 3).

Il. Kak n3menenue (pakToB MEHSET BEPOSTHOCTb TUIIOTE3bI?

1) «Yupapisromuii IOMyJIspHOTO PECTOPaHa, OTKPHITOTO JA0T03/IHA, BO3BPATUJICS B CBOM 3aropOIHbIHM
JIOM, KaK 0OBIYHO, 3HAUUTEIBHO MO3XKe MOoTyHouH. Korjia OH 0CTaHOBUII aBTOMOOMIIb, YTOOBI OTKPHITH
JIBEPH CBOETO rapaxa, OH ObLJI OCTAaHOBJICH U OrpaldiieH AByMs cyObekTamMu B Mackax. [lonuius, oocieno-
BaBIIIasi MECTO MTPOUCIIECTBUS, B MAIMCATHUKE JOMA KEPTBHI HAIIJIa TEMHO-CEPYIO TPATKY. DTa TPSIKa
MorJia ObITh UCIIOJIB30BaHa OJHUM U3 TpabuTeneil B kauectBe Macku. [loaumms qonpocuiia B Oauznexanem
ropoJie HECKOIBbKO Jivil. OWH U3 AOTPOIICHHBIX UMEN MAIBTO C OOIBIION ABIPOH B TOAKIAIKE, HO B
OCTaJIbHOM HaXOJIMBIIIEECS B XOPOIIEM COCTOSIHMU. TpsinKka, HalIeHHasl B MAJIMCAIHUKE, ObLIa U3 TOTO XKe
MaTepHana, 4To. ¥ MOAKIA/IKa, U B TOYHOCTH COOTBETCTBOBaNA Jbipe. O01amaTeNb 3TOro nNaiabTo ObLT ape-
CTOBaH M 0OBMHEH B yuyacTuu B orpadbnenun» (. IToita. MaremaTnka u npaBaomnogo0HbIe pac CyKIeHus,
M., 1957).

2) Te e (axThl, TOIBKO IbIpa HA TOJIKIAIKE OOIBIINX pa3MepOB, UeM HailleHHas Ha MeCTe MPEeCcTyTI-
JIEHUS TPSAIKA.

3) Te ke (axThl, TOJBKO JbIpa HA MOJKIAIKE MEHBIIINX Pa3MEPOB, YEM TPAIKA, HAMICHHAS HA MECTE
MPECTYTUICHHUS.

4) Te ke ¢akTbl, 4TO U B ciiy4ae 1), HO MaTepuan NOAKIAIKH OTIIMYAETCS OT MaTepuasa TPAIKH,
HalJICHHON Ha MECTe MPECTYIICHUS.

5) Kpome nepeuncneHsbix B ciaydae 1) pakToB, U3BECTHO, UYTO HAKAHYHE OTMIMCAHHOTO MPECTYIICHUS
apecTOBaHHBIN J0JTO HE MOT HAlTH CBOE MaJbTO, @ IOTOM OOHAPYKUJT HA TOM XK€ MECTe, Ha KOTOPOM paHee
0C3yCIEenIHO MCKAII eTo.

6) Kpowme nepeuncineHHbIX (HaKTOB, HA TPSMKE OOHAPYKEHBI OTIIEUATKH MMAJIbIIEB OOBUHSAEMOTO.

7) Kpome mepeunciieHHbIX (DaKTOB, Ha TPsANKE OOHAPYKEHBI CIE/bI MAJbIEB, OTIIEUYATKH KOTOPBIX HE
COBIIAJIAIOT C OTIIEYATKAMH IMAJIbIIEB OOBUHAEMOIO.

Omeemul K 3a0aHUAM

I. 1) OGe runoTte3sl OCHOBaHHI Ha aHayoruu. [lepBas rumote3a 6oJiee BEpOsITHA, TaK KaK 0OIINE TS
3emiu 1 Mapca npusHaku 001€€ MHOTOYHCIICHHBI U CYIIIECTBCHHBI,

gyem Ju1st 3emuu u JIyHbel. 2) Bropas rumoresa 6osee BeposTHA: 9uciio ctyaeHToB MI'Y, He 3Harommx
JpyT Ipyra, 0ombIre, 4ueM yrciio 3Haronmx. Cie10BaTeIbHO, BTOpasi THIIOTE3a OCHOBAHA Ha 0oJiee BEposT-
HOM MPEANOCHUTKE, BBIBOJ M3 KOTOPOU o3TOMy OyIeT Oolee BeposTHBIM. 3) Te ke cooOpakeHwsl, 9TO U B
MpeabAYIIeM IPUMepe, TOBOPAT B MOJIb3y TUIIOTE3HI a.

Il. Tumore3a o TOM, 4TO OOBUHSAEMBIN — MPECTYITHUK, B CIydae 2) HMEET MEHBIIIYIO BEPOSITHOCTD,
yeM 1), Tak Kak B cirydae 2) TpeOyeTcs HOMOJHUTEILHOE PEATOI0KEHNE O TOM, YTO OOBHHSEMBIN YBEIIH-
YU IBIPY Ha TOJKIIAJIKE.

['umotesa 3) ropaszno MeHee BEposITHA, YeM 2), TaK Kak TpeOyeT OoJIbllee YU CI0 MAJIOBEPOSTHBIX J10-
MyIIEHUM.

['unotesa 4) MmeHee BeposiTHA, yeM 1), Tak Kak TpeOyeT MpeArnoa0KeHUsI O TOM, YTO OOBUHSIEMbBIN WU
CMEHWJI MOAKIAAKY, CACIaB TaKylo e JIbIPY, WU UCTIOIBH30BAJ ISl MACKU y>K€ MMEBIIYIOCS 3a1jaTy.

['umotesa 5) meHee BeposiTHA, yeM 1), Tak Kak B 3TOM Clly4ae UMEIOTCS OC HOBaHUS JJIs IPOTHBOpPEUa-
IIeH TUMOTE3bI: KTO-TO CO3HATENIBHO MOACTPOMI YIUKH, YTOOBI BJIaIejel] NAIBTO ObLT OOBUHEH.

B cnydae 6) BepOSITHOCTh THIIOTE3bI YBEITUYUBACTCS, TAK KaK MOSIBISETCS HOBOE OCHOBAHUE.

B cnydae 7) BeposITHOCTh TMIIOTE3bl YMEHBIIIAETCS, TAK KaK MOSIBISIETCS OCHOBaHUE JUIsl IPOTUBOpEYa-
IIEH TUIIOTE3EL.

IIpakTHyeckoe 3aHsATHE 2

Pacuer MOTrpemHOCTA UBMEPECHU.
OﬁpaﬁoTKa pe3yjabTaToB nsMepe}mﬁ AnaMeTpa AeTaju npu MaJioM 4Yucjae HaﬁﬂXOIleHI/Iﬁ.



[IpencraBieHbl pe3ynbTaThl U3MEPEHUN Pa3MEPOB B IBYX IUIOCKOCTSIX B MOPSJIKE BO3pACTaHUS UX 3HAUE-
HUM, MM:

10.2 10.25 10.3
10.05 10.15 10.20

KoaudectBo 3amepoB B Kaxaou miockoctn k1 =3; k2 =3.

Cpennee apudmMeTnyeckoe 3HaUCHUE HAOMIOICHUHN, MM
k1

k2
ZXi zyi
go g _102+1025+103 0.0 o 57 _1005+10.06+10.2 05
k1 3 k2 3

OmmnobKa OTaeIbHOr0 HAOIIOJCHHS, MM:

Eyi :|Xi_7| ; Eyi :|Yi_y|
Exi 0.05 0 0.05
&y 0.083 0.017 0.067

CpeuHeKBaﬂpamqecxoe OTKJIOHCHHE PE3YJIbTATOB!:

1 Sy =
z
(&) 0.0025 0 0.0025 0.005
(e,)° 0.006889 0.000289 0.004489 0.011667

S - /0.005 0,05 : s _ f0.011667 0076
3-1 g 3-1

Jlonmyctrmas ommoKa HaOJIr0ICHUH:

e =p-S, ; gyz,B-Sy,
rje [ — KpUTepHii aHOpMaIbHOCTH (IIPHU TpeX HaOmoaeHusx £ = 1,15).
g,=115-0.05=0.058 ; ¢, =1.15-0.076 =0.087

Ecnu 3nauenus ommOKu OTACIBHOTO HAOMI0IeHHS O0JIbIIIE JOTTYCTUMOM OMMOKHA HAOIIOICHU, TO TAKHUE
Ha0JII0IEHNS UCKITIOYAI0TCs, @ 00paboTKa 3aMEpOB OBTOPSIETCS.

B namem ciydae BCe &,; < &, U BCE gyi < 8y , IO3TOMY UCKIIOYATb OTACJIbHBLIC 3aMCPhI HE Tpe6yeTC${.

Ommbka cpenHero apupmMeTHIeCcKoro:

. S
5,005 0pg . s, = 0078

Sy =—F~==—F
RN S RNE] NC7ENE]
CtpouM 10BepuUTENIbHbIE HHTEPBANIbL. YpOBEHb 3HauUMocTH ook o = 0.05.
I'paHuIIBI JOBEPUTEIHLHOTO HHTEPBAJIA, MM:
X1=x-T1-S,, , X2=X+T1-S,, X Y1=y-T2-S Y2=Y+T2-S,,
T1, T2 — kputnueckue Touku pacupeneacuus Creronenta ¢ (K-1=2) crerneHsMu cBOOObI M 3aJaHHBIM

ypoBHeM 3HaunMocTH o = 0.05 (HaxomsaTcst o Tabiuie KpUTHIecKnx Touek CThIOICHTA TSl ABY CTOPOHHEH
KpUTHYECKOW 00acTu).

T1=T2=1(0.05, 2) = 4.303.
C noBepuTenbHON BEpOATHOCTHIO -0 = 0.95 BhIMONTHSICTCS:

=0.044

oy !



X1l<x<X2; Yl<y<Y2
10.126 < x<10.374 ; 9.944 <y <10.323

IIpakTnyeckoe 3aHsATHe 3

KoppeasinnoHHbIii aHATIN3

Koppeasius (ot sar. correlatio — cootHomenue, B3aUMOCBS3b), KOPPeJIsAIHOHHAS 3aBUCHAMOCTh —
CTATUCTUYECKAsl B3aUMOCBSI3b JIByX WM HECKOIBKUX CIVYaAWHBIX BeJIU4urH. [Ipy 5TOM H3MEHEeHHS 3HAUCHU
OJTHOW WJTM HECKOJIBKUX U3 ATHX BEJIIMUUH COMYTCTBYIOT CHCTEMAaTUUECKOMY U3MEHEHUIO 3HAUCHUM IPYTOit
WJIU IPYTHX BEIMYUH. MaTeMaTnuecKoil Mepoi KOPPEAIUU ABYX CIydYalHbIX BEIMUMH CIYKUT KOPpeJisi-
IMOHHOE OTHOLIEHHUE , TH00 Ko (PUIMEHT Koppeasainu R(I/IJII/I r).

Ompuyamenvhas Koppenayus — KOppesus, IpH KOTOPOU yBeTnYeHUE OTHON MepeMEHHOM CBS3aHO C
yMeHbIIeHneM apyroil. [Ipu atom kodddurmeHT Koppensaiuun OyaeT OTpUaTeNIbHBIM. [lo100cumenvHas
KOppenayus B TAKAX YCIOBHUSAX — 3TO TaKas CBS3b, IPH KOTOPOU YBEJIIMUEHHUE OJIHOM NIEPEMEHHOM CBS3aHO C
yBEIIMYCHUEM JAPYTOi MepeMeHHo. Bo3MokHa Takke CUTyalust OTCYTCTBHSI CTATUCTUYECKOW B3aUMOCBSI-
3W — HANpUMep, JJIS HE3aBUCHUMBIX CIIYYaiHBIX BEJTUYHH.

Ha npakruke, Kak mpaBujio, Mbl HMEEM JIEJI0 C BLIOOPKOHN — KOHEUHBIM ynciIoM HabmoaeHui. [loatomy
MCTUHHBIN KO3 (OUIIMEHT KOPPEISAIUN HE U3BECTECH, a BBIYUCIISIIOT €T0 OIIEHKY — BEIOOPOYHBINA KOdhduiim-
€HT KOPPEeJAIUHU, — KOTOPYIO 3aTeM MOABEPraroT CTATUCTUYECKOHN MPOBEPKE Ha 3HAYUMOCTb.

Br16opounslii koapduuuent koppensauuu [lupcona:

i(xi %)Y, - V)

im —xfi(yi _yy’ n-

A

"y

1)

Koadduuuent f, 10 MOIyII0 HE MPEBOCXOUT EIMHHUILY: ‘fyx‘ <1. bnuskue k equHULE (IO MOIYJIO)
3HAYEHUS BHIOOPOYHOTO KOO dUIHMEHTA [, TOKA3BIBAIOT, YTO MEXKLY CIIyYalHbIMU BETMYUHAMA X U V €CTh

— 3HAYUM).

3aBHCUMOCTb (B 9TOM CJly4ae rOBOPAT, 4To Kodpuument koppensuun f,

3uas BHIOOPOUHOE 3Ha4YeHUE KOdQPUIMEnTa Koppensuuu f,, , MOXKHO NMPOBEPUTH THIIOTE3Y O HE3HAYH-

X !

moctu I, Ho! 1, =0 (Habmoxaemple ciyyaiiHbie BENMUMHbL X U ¥ HEKOPPEIUPOBAHHDI).

C 5TOl LIENbIO BBOAUTCS BEIUYMHA, 3aBUCSILAS OT fyx :
AN
~ | F o |v/n—2
re =2
. /1— f
7 2)

Benuuuna t, Ha3piBaetcs t-kputepueM kodpduurenta koppensuuu. HalinenHoe 3naueHue |tr| CpaBHHU-

t

BaeTCs C TAOJIMYHBIM 3HaUEHUEM t-KpUTepHs ¢ mapamMeTpamMu o U N-2 , 1€ o — YPOBEHb 3HAUUMOCTH, N-2 —

YUCJIO CTeTeHel cBo0oIbI pacnpeneneHus CthioieHTa (N — 00beM BEIOOPKH).

Ecnmn |tr| < Tr=t(a,n-2), To runotesa Ho: I, =0 npuHUMAETCS C BEPOATHOCTBIO 1-0L TPABUIBLHOCTH
pelIeHus.
Ecmu £, >0n |tr| > T(a,n-2) T0 runotesa Hi © I, # 0 npuHUMAETCs C BEPOSITHOCTBIO OIIMOKH O, TO

€CTb JIeJIaeTCs BBIBOJ O CYIIECTBOBAHUU KOPPEIALIMY MEXKy IIEPEMEHHBIMU X 1 V.
Tr(ot,n-2) — kpuTHUecKas Touka pacnpeneneHus CTbIOJCHTa ¢ N-2 CTENeHIMU CBOOOIbI U 33 JaHHBIM YPOB-
HEM 3HAYMMOCTH O (HaXOJUTCs 110 TalIHIle KPUTUUECKUX TOUeK pacnpezeneHus CTbloeHTa s ABYCTO-


http://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BA%D0%BE%D1%80%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%B8

POHHEH KPUTUYECKOH 00JaCcTH).



IIpumep 1. Haiitu k03 UIIMEHT KOPPEIALUU MEXTY YPOXKAHHOCTBIO NIIEHULBI U KapTo(dessi Ha COCETHUX MOJISAX MO CASAYIOLUMM JaHHBIM:
TFopbr | 1926 | 1927 | 1928 | 1929 | 1930 | 1931 | 1932 | 1933 | 1934 | 1935 | 1936 | 1937

[Nmrenwa, (1) 20,1 | 236 | 26,3 | 199 | 16,7 | 232 | 31,4 | 335 | 282 | 353 | 293 | 305

Kaprodens,(w) | 72 | 71 | 74 | 61 | 60 | 73 | 94 | 92 | 88 | 104 | 80 | 97

[TpoBepuTh 3HAYUMOCTB MOJTydeHHOT0 pe3ynbraTa npu o = 0,10.
Pemennue.
KonnuectBo map nzmepenuii N = 12,

Jlist BbIaMCIIeHAs TaGIMYHBIM ClI0COG0M BHIGOpOUHOTO Koddduuuenta koppensuun Ilupcona f, no dpopmyne (1) BBOAATCS BCrOMOraTesbHble
CTPOKH U CTOJIOIIBL:

Homep usmepenus i 1 2 3 4 5 6 7 8 9 10 11 12 p) z/n
Xi 201 | 236 | 263 | 199 | 167 | 232 | 31,4 | 335 | 282 | 353 | 293 | 305 318 265
i 72 | 71 | 74 | 61 6 73 | 94 | 92 | 88 | 104 8 9,7 96,6 8,05
X —X 6,40 290 -020 -660 980 -330 490 700 1,70 880 280 4,00 ; ;
Yi—Vy 085 09 -065 -195 205 -075 135 115 075 235 -005 1,65 - -
(—%)-(y,—Y) 544 276 013 1287 2009 248 662 805 128 2068 -0,14 6,60 | 8684 i
(X, —X)? 40,96 841 004 4356 9604 10,89 2401 4900 289 7744 784 16,00 | 377,08 -
(v, —y)° 072 09 042 380 420 056 182 1,32 056 552 0,00 272 22,57 -
Bri6opounbiit koappunent koppensuuu: f, = 86,84 _o
\J377,08-22,57

PaccuetHoe 3Hauenue t-kpurepus no popmyie (2): t = \/72 =8,71. TabnuuHoe 3nauenue t-xkpurepus: Tr(a, N-2) = T, (0.10, 8) = 1,86
1-0,94

|tr| >T,. BoBoa: k03 ¢unueHt koppensauuu 3HauuM Ha yposHe o = 0,10.
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IIpoBepka ycji0BUsSI BOCIPOM3BOAMMOCTH ONIBITOB

Jlist aHamM3a OMBITHBIX JaHHBIX, 0COOCHHO MPH MPOBEACHUH IKCTPEMAIBHBIX SKCIIEPUMEHTOB,
o0s3aTenpHa MPOBEpKa OJJHOPOIHOCTH (PaBHOTOYHOCTH) nucnepcuit. [IpoBepky ynobHee mpoBo-
IUTh ¢ omoibio kputepus Koxpena (G-kpurepuil). YciaoBue 0 JHOPOIHOCTH OIBITOB MPEIoJIa-
raeT MpUMEPHO OJIMHAKOBOE BIMSHUE OIIUOOK M CIYYaiHBIX MPMEX MO BCEM TOUYKAM B MAaTPHIIC
TUTAHUPOBAHUS. J[pyriuMHu clioBaMu, IUCTIEPCUH MTApPaICTBHBIX OMBITOB (TIOBTOPHOCTEH) TOJKHBI
OBITH cCpaBHUMBI MKy coOoi. Kputepuit Koxpena npuMeHsieTcs B cirydae, KOTla YUCIIO TIOBTOP-
HOCTEH OTBITOB OJTMHAKOBO BO BCEX CTPOKAX MATPHIIBI OTIBITOB M MPEJICTABISET COOOH OTHOIIICHHE
MaKCUMAaJIbHOW U3 TIOCTPOYHBIX JUCIIEPCHU K CYMME BCEX TUCTIEPCHIA

2

O
_ i max
G= n

Z o
i=1

rae N — 4ucjiao CTpOK IJIaHa (KOJ'II/IIICCTBO OHBITOB).

1)

[TocTpouHble TUCTIEpCUN BBIUUCISIOTCS 10 popMmyie

; i(Yik - Vi)2
= o

rae M — YUCJI0 NapajuieIbHBIX ONBITOB (ITOBTOPHOCTEM);

Yik — 3HAYCHHE 3aBUCHMOM MEpeMEHHOM (pe3ysIbTaTa H3MepeHuii) B K-if TOBTOPHOCTH i-T'O OITbITa;
Y, — cpelHee 3HaUCHUE 3aBUCHMOI IEPEMEHHOM B i-if CTpOKE MaTpUIIbI INITAHUPOBAHWSL.

Brerancnennoe 3HaueHue G-kputepus cpaBHUBACTCS ¢ TAOTUYHBIM. Ta0IMYHOE 3HAYCHHUE KPH-
tepust Koxpena Grag HAXOIUTCS 110 YHCTY CTeTIeHel cBoOOIbI V = M-1 1 Benmu4mHe N — 9uciia OIbl-
TOB.

Ecimu G < Grq6, TO AUCTIEPCUU OTHOPOIHEL.

Eciu G > Gya6, TO THOO MOBBICHTH TOYHOCTH 3aMEPOB, JIMOO YIYUIIHTh CTAOUIBLHOCTD TPOIIEC-
ca MyTeM YCTaHOBJICHUS MEHBIIIMX HHTEPBAJIOB BApbUPOBaHUs ()aKTOPOB, MU YBEJIUIUTH TOBTOP-
HOCTb B DKCIIEPUMEHTaX.

. Habmromenus Yix
| Xj
Yit Yiz Yi3
1 12 91,2 91,5 91,8
2 14 94,3 94 93,8
3 16 96,4 96,1 95,8
4 18 97,5 97,4 97
5 20 98,9 98,5 98,2
Cnenatp BbIBOJ 00 OJTHOPOJHOCTH OIBITOB 6 22 973 97 9.8
npu nomomu G-xkputepus Koxpena - o 955 947 945

IIpumep. B pesynbprate npoBeaeHUsI ONBITOB W3BECTHBI HCXOJIHBIE 3HAUCHUS YPOBHEH (DakTOpOB U
MI0JIy4Y€HbI JaHHBIE BEJIMUYNHBI OTKJIMKA.

KonngectBo dakropos: 1

KonngectBo ypoBHeii (hakTopa B ombITe: N = 7

KonnuecTBo moBTOpHOCTEH KaX/A0r0 OombITa: M = 3



Pe3ynbraTel SKCIEpHMEHTA CBEJICHBI B TAOIHUILY

Pemrenmne.

Jlo6aBMM BCIIOMOTATEIbHBIC CTPOKH U CTOJIOIIBI

ITo dpopmyae (1) Beraucisem ko3PpPuIueHT:

G=0,28/0,78=0,359

Ha6monenus Yik
I Xi Yi cp O'2i
Yi Yi Yiz

1 12 91,2 91,5 91,8 91,5 0,0900

2 14 94,3 94 93,8 94,0 0,0633

3 16 96,4 96,1 95,8 96,1 0,0900

4 18 97,5 97,4 97 97,3 0,0700

5 20 98,9 98,5 98,2 98,5 0,1233

6 22 97,3 97 96,8 97,0 0,0633

7 24 95,5 94,7 94,5 94,9 0,2800
o’ = 0,7800

Haxoanm TabinyHOEe KpUTHYECKOE 3HaYeHne mpu N = 7; v = 3-1 = 2.

Gras = 0,5612
G< GTa6

BeIBOJI: McTIEpCUU OJTHOPOJIHBI.

N O'zmax



IIpakTHYeckoe 3aHATHE D
IIpocTas n1uHeliHas perpeccus.

IIpumep. Pe3ynbrarhl HaOMOACHUH 3aBUCUMOI rTepeMeHHol (Y) u pakTopa (X) ciaeayronue:

X y
5,5 4
8,1 5.6
8,5 5,7
5,9 3,6 p
78 4

HOCTpOGHI/IC AuarpaMmbl paCcCCAHUA UCXOAHBIX JaHHBIX 5

o]

4 e
@]
BBeem BCrioMorartesibHbIe CTPOKH M CTOJIOIBI: 3
5 6

i Xi Yi Xi? yi? XiYi

1 55 4 30,25 16 22

2 8,1 5,6 65,61 31,36 45,36

3 8,5 57 72,25 32,49 48,45

4 59 3,6 34,81 12,96 21,24

5 78 4 60,84 16 31,2

J 35,8 22,9 263,76 108,81 168,25

Borancnum cpennue 3HaueHus GakTOpHOM U pe3ybTaTUBHOM MEPEMEHHBIX:

2% _ 358 2, 22,9

X=2 ="="-716 y=11 =""-458
n 5 n 5

OueHky napamMeTpoB JUHENHOMN perpeccun Y = @, + @, - X ONpeaenstoTCs:
élzn'zxiyi_(zxi)‘(zyi) 4 —y-4
r"Z:XiZ_(Z:Xi)2 ’

. 9-168,25-35,8-22,9

5-263,76 - 35,8

A

-X

=0,577 a,=4,58-0,577-7,16 = 0,449

Takum 00pa3oM, ypaBHEHHE perpeccud Y Ha X UMEET BUIL: y=0,449+0,577-x

I[I/Ial"paMMa pacCesaHnA UCXOAHBIX JaHHBIX U IIpAMas pc-
rpeccuu Y Ha X moka3aHbl Ha PHUCYHKC!

Hnst perpeccun Y Ha X BBIYUCIUM OCTATKH

ei:yi_(éo+é1'xi) /
e, =4-(0,449+0,577-5,5)=0,378

e, =5,6-(0,449+0,577-8,1) = 0,477 33 6
e, =5,7 (0,449 +0,577-8,5) = 0,347
e, =3,6—(0,449+0,577-5,9) = -0,253



e, =4—(0,449+0,577-7,8) = —0,95

n
OcraTounas cymMma kBaapatoB Q, = Zeiz
i=1

Q, =0,378% +0,4772 +0,347% + (=0, 253)’ + (-0,95)* ~ 1,456

Q

—=¢_ tae K — 9icio olleHHBacMbIX TapaMeTPOB
n —

OueHka aucrepcun ommbok HabmoaeHnii S? =

(m1st mpocTO# NUHEIHO# perpeccun K = 2).

S? :@=0,485
5-2

Koadpdunment nerepmMuHanum
R2=1——Qe —=1- ZQE —=1- 1,456 >=0,629
Z(yi—y) Zyi —-n-(y) 108,81-5-4,58

IIpakTnueckoe 3ausaiTue 6

IlnanupoBanue 3xcnepuMenTa. Q0padoTKa U AaHAJIN3 IKCIEPUMEHTAIbHbBIX
JNAHHBIX.

[TocTpoeHre IKCIEPUMEHTATLHON MOoAenn 00€3BOKMBAHUS KapTOhETbHOU
ME3I'H B IITHEKOBOM IIpecce.

Ananu3 anpropHoOi HH(GOPMAIMH U MIPEIBAPUTEIbHBIC SKCIIEPUMEHTHI ITOKA-
3aJIM, YTO KOHEYHasl BIaXXHOCTh oTkator me3ru (W, %) HemMHEeWHO 3aBHCHT OT Ta-
KuxX (DaKTOpOB, KaK HadalbHas BIAKHOCTh McxoaHoro Marepuana (Wy, %), mmpu-
Ha BBIXOJHOTO OKHa (C, MM) M 4acToTa BparieHus 1Heka (N, 06/mMun). [Toatomy,
JUTST MaTeMaTHYECKOro OMHUCAHHUsS IMpoIlecca OTHKMMA BJlard M3 ME3rH MpUHUMAaeM
ypaBHEHHE BTOPOTO MOPSAKA CACIYIOIIEro BU/A:

y=b0+zklbixi+Zk:bijxixj+zklb”xi2 (1)
i=1 i=1

i<j

rae Y — cpenHee 3HaYCHHE OTKIIMKa (KpUTEpHi onmTUMuU3aiuun); Do, i, bij, bi —
KO3 (HUIIMEHTHI YpaBHEHUSI PETPECCHU; Xi, Xj — HE3aBUCHUMbIC TIepeMeHHbIe ((ak-
TOPBI); K — 4UCII0 HE3aBUCUMBIX ITIEPEMEHHBIX.

Packpoem omneparopsl cymmupoBanus npu K = 3. YpaBHeHHe TpUMET BU/T:

2 2 2
y = bO + blxi + bZXZ + b3x3 + b12X1X2 + bl3xlx3 + b23X2X3 + bllxl + b22x2 + b33x3 (1*)
C 1enpio MOJy4YeHHs MaTeMaTHYeCKON MOJIENH mpoliecca ObUT UCIIOIb30BaH
TpeXypoBHEBbIN TuiaH bokca-benkuHa. ONBITHI IPU peaTu3alvy IUIaHa POBOJIH-

JIMCh C TPEXKPATHOMN MOBTOPHOCTHIO. Y POBHU BapbUpOBaHUs (PaKTOPOB U MaTpulla
TJIaHa MpeJICTaBlICHbI B Tabnunax 1 u 2.

14



Tabmuma 1

DakTopbl
Yposenb HayanpHas B1aXXHOCTb Iupuna YacroTa BpameHus
U MHTEpBAl HCXOJHOTO Marepuaiia BBIXOJHOT'O OKHA LIHEKa
BapbHUPOBAHU W, % C, MM n, 06/MuH
X1 X2 X3

Bepxuuii ypoens (+1) 90 25 10,45
OcHoBHoI1 ypoBeHb (0) 85 15 7,35
Hwwxuuit yposens (-1) 80 5 4,25
WuTepBan BapbupoBanus d 5 10 3,1

KonupoBanue ¢axtopoB (HmpHUBeACHHE HATYpPaTbHBIX 3HAYEHUH K YPOBHSIM
+1, 0, -1) mpousBoautcs mo hopmyie:
X, — Xi(O)

X, = @

rae X; — KOJAUPOBaHHOE 3Ha4YeHHUE i-T0 (aKTopa; X; — HaTypaibHOE 3HAYEHHE I-T0

x(©

dakTopa; — HaTypaJbHOE 3HAa4YCHHE I-TO (akTopa HAa OCHOBHOM (HYJICBOM)

yposHe; d; —uHTEpBan BapbUpoBaHHs i-ro (aKTOpa B HATYPATLHOM 3HAUEHHH.

Tabmumna 2

t X1 X, X3 y

1 1 1 0 80

2 -1 -1 0 53,61
3 1 -1 0 63,36
4 -1 1 0 65,43
5 1 0 1 78,3
6 -1 0 -1 61,6
7 1 0 -1 71,2
8 -1 0 64,04
9 0 1 73,84
10 0 -1 -1 55,97
11 0 1 -1 68,1
12 0 -1 1 58,36
13 0 0 0 69,5
14 0 0 0 70

15 0 0 0 69,13

CpenHee 3HaYeHUE OTKIMKA B HYJIEBBIX Toukax miaHa (t = {13,14,15}):

No
y
. tz__l: ot (3)
0 No
rac yOt — 3HAYCHHC OTKIIMKA B HYJICBBIX TOYKAaXx ILJIaHA, No — KOJIMYCCTBO HYJICBLIX
TOYCK.
Y, = 69,5+7g+69,13 — 69,543

15




Pacuer xoaduimenToB perpeccuu Npou3BOIUTCS MO popmyiam:

b, = Y, (4a)
N
bi:A'int'yt (40)
t=1
N
bij:D’ZXit'th'Yt (4B)
t=1
k N y
2 0
5, =8 3y € 3G - 2 )
g=1 t=1 P
1 1 1 1
rie A, B, C, D, p —xo3doumments, A=—;B=—C=——;D=—;p=2.
8 4 16 4
J11s1 yIIpoIeHNsT BBIYUCIICHUHN CTPOUTCS BCIIOMOTAaTeIbHas TaOJHIIA.
Tabmnura 3
t Xn'yt 2t Yt st Yt Xn'xm'yt Xn'xst'yt X2t'x3t'yt xlzt'yt Xzzt'yt Xzzt'yt
1 80 80 0 80 0 0 80 80 0
2 -53,61 -53,61 0 53,61 0 0 53,61 53,61 0
3 63,36 -63,36 0 -63,36 0 0 63,36 63,36 0
4 -65,43 65,43 0 -65,43 0 0 65,43 65,43 0
5 78,3 0 78,3 0 78,3 0 78,3 0 78,3
6 -61,6 0 -61,6 0 61,6 0 61,6 0 61,6
7| 71,2 0 71,2 0 71,2 0 71,2 0 71,2
8 -64,04 0 64,04 0 -64,04 0 64,04 0 64,04
9 0 73,84 73,84 0 0 73,84 0 73,84 73,84
10 0 -55,97 -55,97 0 0 55,97 0 55,97 55,97
11 0 68,1 -68,1 0 0 -68,1 0 68,1 68,1
12 0 -58,36 58,36 0 0 -58,36 0 58,36 58,36
13 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
2| 48,18 56,07 17,67 4,82 4,66 3,35 537,54 518,67 531,41
CBoOo1HBI wieH ypaBHeHUs Do = 69,543
KoaddurmeHnTs! TMHEHHBIX YWICHOB YPaBHEHUS:
48,18 56,07 17,67
b =——=6,023; b,=——=7,009; b,=—"—=2,209
KoaddurmenTs! 4ieHOB ypaBHEHUS, COACPIKAITUX B3aUMOICHCTBHS:
4,82 4,66 3,35
b, =——=1,205 b, =——=1165; b,, =——=0,838
4 4 4

B dopmyne (4r) s BeruuciaeHus: KodOPUIIMEHTOB KBaJIPAaTUYHBIX YJICHOB

ypaBHeHI/IH BBIP@)KCHHUE B KBAJIPATHBIX CKOOKAX SIBJISACTCS KOHCTAHTOM IO |.

537,54 + 518,67 +531,41 69,543

g=1 t=1

C- Y'Y X%y .%:_

16

KoadpuuumenTsl kBagpaTUUHbBIX YIEHOB YPABHEHUS:

-134
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by,

537,54

~134=0,387; b, =

518,67

—134=-4,330; b,

531,41

—134 =-1,145

Mojenb perpeccuu MpUHUMACT CIISAYIOMNN BT (B KOJMPOBAHHBIX 3HAYCHU-
ax (hakTOpOB):
y =69,543+6,023- X, +7,009- X, +2,209- X, +

+1,205- X, - X, +1,165- X, - X, +0,838- X, - X, +
+0,387- X7 —4,330- X2 —1,145- X2

()

[Io nony4eHHOMY ypPaBHEHUIO BBIYUCIISIOTCS 3HAUYECHUS 3aBUCUMOU MEPEMEH-

HOM B KaXK70i Touke TuiaHa Y, . Pesynbrarsel cBoAsTCsS B Tabmuity. Jlis pacuera

,uncnepcnﬁ BBOJATCA BCIIOMOI'aTCIIBHBIC CTOJ'I6I_IBI.

Tabnuma 4
t X1 Xz X3 y y y—y (y-vy)? Yo— Yo (yo_yo)2
1 1 1 0 80 79,84 0,16 0,0268 - -
2 -1 -1 0 53,61 53,77 -0,16 0,0268 - -
3 1 -1 0 63,36 63,41 -0,05 0,0024 - -
4 -1 1 0 65,43 65,38 0,05 0,0024 - -
5 1 0 1 78,3 78,18 0,12 0,0141 - -
6 -1 0 -1 61,6 61,72 -0,12 0,0141 - -
7 1 0 -1 71,2 71,43 -0,23 0,0546 - -
8 -1 0 1 64,04 63,81 0,23 0,0546 - -
9 0 1 1 73,84 74,12 -0,28 0,0798 - -
10 0 -1 -1 55,97 55,69 0,28 0,0798 - -
11 0 1 -1 68,1 68,03 0,07 0,0049 - -
12 0 -1 1 58,36 58,43 -0,07 0,0049 - -
13 0 0 0 69,5 69,54 -0,04 0,0019 -0,043 0,0019
14 0 0 0 70 69,54 0,46 0,2085 0,457 0,2085
15 0 0 0 69,13 69,54 -0,41 0,1708 -0,413 0,1708
3| - - - - - - 0,7465 - 0,3813

3HaueHUe JUCTICPCUU BOCIPOU3BOIMMOCTH OTPEACIISICTCS IO HYJICBBIM TOY-
KaM I1aHa skcriepumenta (t = {13,14,15}):

SZ_ . =

anre

No
Z(ym - 70)2
SZ — t=1

y

N, —1

(6)

rae Yo, — 3HaueHHEe OTKIMKA B HYJIEBBIX TOUKAX IUIaHA; Y, — CpeaHee 3HAaUCHUE

OTKJIMKA B HYJICBBIX TOYKAaX IIJIaHA, No — KOJIM4eCTBO HYJICBBIX TOYCK.

2

©0,3813

ame

Onpexenenne 3HaYMMOCTH KO3(DPUIIMEHTOB PErPECCUN.

=0,191

Koaddumuent 3Hauum, eciaum ero aOCOJMIOTHAs BEJIWYMHA OOJIbIIE IOBEPH-
TEJIbHOTO MHTepBaia Ab.

JloBepuTenbHble HMHTEPBAIBI i KOI(DOUIIMEHTOB OMNpeAeNsitoTcss mo t-
kputeputo CThIOJIEHTA C 2-Msl CTENEHSIMH CBOOOIbI TIpU YpoBHE 3HaunmMocTH 0,05:
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Ab =+t - \[S? (7)

rae S — nucnepcun kKo>QPUIHEHTOB; ty, — TabMMUHOE 3HaYeHUe KpuTepHsi CThIo-

nenTa, 1(0.05, 2) = 4,303.
HNucnepcun k03¢ GHUIIMEHTOB BEIYUCISIOTCS 10 (hopmyiam:

1
§2 =—.82_
by NO A fii 8 (Sa)
2 2
Sy = A-Sznia (80)
2 2
Sb,j =D-S3ns (8B)
1
S =(B+———)-S2_
b ( pz . NO) & i o (81“)
S;) =%=0,064; Sé =%=0,024; Sjij =%=0,048;
Sg_:0,191-(1+ 21 j:0,064
" 4 2°.3

YucneHHsle 3HaueHUs KOA(Q(OULMEHTOB PETPECCUN U UX BBIYMCIICHHBIE J10BE-
pUTENbHBIE MHTEPBAJIBI CBOJSATCS B TAOJIMILY.

Tabnuma 5
0Oo603Ha4enue K03 hu- 3naueHue kodpduumen- | JloBepuTenbHBII HHTEP-
[IEHTOB TOB Baj
bo 69,543 + 1,085
b1 6,023
b, 7,009 + 0,664
bs 2,209
b1, 1,205
b1s 1,165 10,939
b3 0,838
b1 0,387
b22 -4,330 + 1,085
b3 -1,145

B cooTBeTcTBHMM C TOJy4E€HHBIMU JIaHHBIMM HE3HAYUMBIMH OKa3aJIUCh KOA(]-
burueHTs! D23 ¥ D11, T.K. UX YUCITOBBIC 3HAYCHUS MCHBIIIC JIOBEPUTEILHBIX HHTEP-
BajioB. Ecnu okaxercs, 4To Kakou-1u00 K03((ULIHEHT pEerpeccuy CTaTUCTUUECKU
HE3HA4YMM, TO €r0 BOBCE HE CIEAYET yIalsATh U3 MOJIEIHU, TaK KaK MOJEIIb MOKET
oKazaThCs HeaJekBaTHOU. [lo3ToMy C 1enbl0 UCKITIOUEHUS TepecyeTa Beex Kodg-
(UILMEHTOB ypaBHEHHUSI, BKJIIOYMM B MOJIENh BCe KOI(PHUITUCHTHI.

[IpoBepka mosiydeHHOW MaTeMaTUYECKOW MOJEIN Ha aICKBAaTHOCTh 3KCIEPH-
MEHTaJIbHBIM JTaHHBIM.

Jlucnepcust aieKBaTHOCTH OTIPEACISAETCS:
18



2

STZﬁc‘) Giio —Sums Pans
Py

rme S, —aucmepcuMs  aIeKBaTHOCTH; S’

110

2 _
8% = ©)
— OCTaTOYHAasA TUCTICPCHS;
@ s Puriar Pag — YUCIIA CTEIEHEH CBOOOIBI COOTBETCTBEHHO JIs OCTAaTOYHOM
TUCIIEPCHH, IHUCICPCHU BOCIPOM3BOAMMOCTH W JUCIEPCHH  aIe€KBAaTHOCTH,
@i =N —=1=5 @n5=2; @, =3 (I — unicio k03 GUIUECHTOB B ypaBHEHUH Pe-

rpeccun, | =10).
OcraTtouHast AUCTIEPCHS OTIPECIACTCS 0 PopMyJIe:

N 2
2. (%= 9)
_ =l

SAZM (10)
. Driio
0,7465
C nomotiibto TaOIUIBI () BEHIYUCISEM: Sizﬁ() = T =0,149
0,149-5-0,191-2
Jlucniepcus afeKBaTHOCTH: ;a = 3 =0,122

HaxoauMm skcriepuMeHTanbHOE (Onpe/eisieMoe) 3HaueHue kputepus Ouiepa
o dhopmyiie:

Sa
Fi =<5 — (11)
arni o
0122 a9
0,191

Haxoaum TabnudHOe 3HaYeHHE KpuTepus Duiiepa NpHu ypoBHE 3HAUHMMOCTH
0,05 1 yncnax cremneHeil CBOOOIbI @ = Py =3, @) = Pgynis =2 .

Fuas: = 19,2.

Tak kak For < Fuee: (0,639 < 19,2), MOKHO cenaTh 3aKitoueHHe 00 ajek-
BAaTHOCTH TIOJTYYCHHOTO YPaBHEHUS YKCIIEPUMEHTAIbLHBIM JTAHHBIM.

J1J1st ICTIOB30BaHMsI TIOJYYEHHOTO YPaBHEHUSI PErPECCUM B KaueCTBE pacuer-
HOW (OpPMYJIBI U MHTEPIPETALNUN PE3yTbTATOB OMBITOB HEOOXOAUMO HX TMpeodpa-
30BaTh K MMEHOBAaHHBIM (HATYPAJIbHBIM ) BETMUMHAM.

PackogupoBanue ypaBHeHus npousBoautcs no ¢opmyne (3). Bee Xi B ypas-
HeHuH (5) 3aMEHSIOTCS NpaBbIMU 4YacTAMHU (HopMyJibl (3) ¢ COOTBETCTBYIOIIMMU
snauenuamu X u d;.

[Tocne mpeoOpa3oBaHUl TOJYYEHO CIEAYIOIIEE YpPAaBHEHHE 3aBUCHUMOCTH
BJIQXKHOCTH OTKaToi mioTHOU (ppakuuu W,% oT HauaabHOW BIIaXHOCTU MUCXOJIHO-
ro matepuana W,,% (daxTop X1), IIUPHHBI BBIXOJHOTO OKHA C, MM ((akTop X2) u
YaCTOTHI BpaIIeHUs IIHEKa N, 00/MuH ((akTop X3) B HATYPATbHBIX BETHYNHAX:

W (X, X,,X,) =127,76-2,342- X, — 0,274 - X, —4,33- X, +
+0,024- X, - X, +0,075- X, - X, +0,027 - X, - X, + (12)

+0,015-x; —0,043- x? —0,119- X}
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3apanue. [locTpoeHne 3KCIIEPUMEHTATHLHON MO 00€3BOKUBAHUS KapTO-
(eapHOI Me3r'H B IIIHEKOBOM ITpecce.

[TocTpouTh PErpecCHOHHYI0 MOJICNb 3aBUCUMOCTH YICIBHOTO Pacxoja dHep-
run (Ad -+/0) or HauanbHOl BrakHOCTH McxoaHOoro Matepuana (Wa, %), wmm-
PHHBI BBIXOJIHOTO OKHA (C, MM) M YacTOThI BpalieHus mHeka (N, 00/MuH). YpoBHU
¥ MHTEPBAJIbI BapbUPOBaHHUs (haKTOPOB B3sITh U3 MPUBEICHHOTO BBIIIE IIPUMEPA.

t X1 X2 X3 y

1 1 1 0 0,27
2 -1 -1 0 3,85
3 1 -1 0 1,70
4 -1 1 0 1,12
5 1 0 1 0,48
6 -1 0 -1 1,45
7 1 0 -1 0,60
8 -1 0 1 0,80
9 0 1 1 0,50
10 0 -1 -1 3,24
11 0 1 -1 0,74
12 0 -1 1 2,38
13 0 0 0 0,62
14 0 0 0 0,53
15 0 0 0 0,71

IIpakTnyeckoe 3ausiTue 7/

IliianupoBanue 3kcnepuMenTa. O0padoTka M AaHAJIU3 IKCIEPUMEHTAJIbHBIX
JAHHBIX ¢ NpuMeHeHueM JBM

[TocTpouM perpeccuoHHy0 MOJEIb MO 3KCIEPUMEHTAIBHBIM JTAHHBIM MpPH-
Mepa U3 NpeplIylieil MpakTUYecKod paboThl METOJA0OM HaMMEHBIINX KBaJpaTOB
(MHK) ¢ npumenenunem xommbrotepHoi nporpammbl MathCAD. B nensix marmsiz-
HOCTH U IS IIPEICTABICHUS MOCIEN0BATENbHOCTH ONIEPALIUI JIUCTUHT IPOTPaMMBbl
CHA0XEH TEKCTOBBIMH KOMMEHTapHsIMHU, KOTOPbIE B MPOLIECCE BBHIIOJIHEHUS MH]IU-
BUyaJIbHOTO 33JaHusl CTYJAEHT MOXET OIlyCTUTb, WCIOJIb3YS JIMIIb CHHTAKCUC

MathCAD.

b MathCAD-nmuctunr 1 |

=

80 25 1045

(1) {(3)

Marpuua ypoeHeii eapeupoeannd daktopoe F = | §5 15 7.35 F1=F F2 = FQ:I F3=F

80 5 425

Hurtepeane: eaprupoeanns daxTopos Al =F11-Fly Al =F21-FI> A3 = F31-F32
Al =3 A2 =10 A3 =131
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[Inan skciepumMenTa: Bekrop cpegHMX sHAYEeHHIT

P . . OTEJIHMEA Y- .
1 1 0 80
-1 -1 0 53.61
1 -1 0 63.36
-1 1 0 6543
1 0 1 783
-1 0 -1 616
1 0 | 712 Konuuecteo crpok runana:
Xl=|-1 X2=|0 XKi=|1 Y =| 6404 n = rows(X1) n=15
0 1 1 73.84
0 -1 -1 5597
0 1 -1 68.1 i=1.n
0 -1 1 5836
0 0 0 69.5
0 0 0 -0 EnuumdHEeIl BexTop:
0 0 0 69.13) Li=1
15
Yj
CpenHee sHageHNe OTKIHEA B
E HYICEBIX TOYKAX: Y0cpensee = % Ylcpenmee = 69.543
Konn4ecTso HYIEBRIX TOUKEK NO=3
DopMHpOEaHHe MATPHLIBL 21
X = augnent(_LXl =X2=X3:(Xl-XZ):(Xl-X3):(XZ-X?»):(Xl-X1)=(X2-X2)=(X3-X3)J
1(2 |3 |4 (5|6 |7 (8|9 |10
10 1] 1] 1] 0l 1| ol ol 1] 1] 0 Bexrop MHEK-oueHOK napaMeTpoE perpeccHu
2 1]-1|-1| of 1] o]l of 1] 1] 0 (xoatdrnnieHTOR):
31 11| 01 0] O] 1 1] O - 891543
4 1|1 1] 0|1 0 O] 1| 1| O > 6-022
511 o)1) 0f1] 0] 1] 0]1 3 ?'009
6 1|1 01| 0 1 0] 1] Of 1 : 2 2'209
x| 7|1 1] 0o-1[0[-1] 0] 101 b= (XTX] -XT-Y b=[51 1205
g 1|1 0] 1] 0(-1] 0] 1| 0] 1 51 1165
(1] 0 1] 1] 0f 0] 1] 0] 1]1 7 [}-838
10 1) Of-1]-1] Oof 0] 1] Of 1] 1 g [}-38?
M 1) of 1|1 0f 0]-1] Of 1] 1 9 4 =
12[ 1] o[-1| 1] of of 1] of 1] 1 —
1=l 1ol ol ol ol ol ol ol ol o Komnuectso koadduimeHTos 10] -1.145
14| 1] ol o] of o of o of o] O YPABHCHIIE PErPeCctiit.
15( 1| 0| 0| O| O O] O] O Of O m = rows(b) m =10




—

: 2
( Yi— YOcpenn ee_'] -

1=13

Jucnepca BOCIIPON3BOIHMOCTH: S2eocop = O 1 S2eocop = 0.191
Hucnepern kosddHUIEHTOR:
§2, = SBocmp §2, = S2zocp S$23 = S2; S24 = S2,
NO 8
52
$25 = 7B:'C”p 826 = S25 827 = S25
Sz = fl + ; -S2pocrp S2g9 = Slg S21p = 523
4 4.NO
Kpurepuit CterogeHtac v = 2 cTeNeHAMH CEODOTEI .
MpH YPOBHE SHATHMOCTH ¢, = (.05 tep = thl - E\] twp = 4.303
5
1 i=1.m 1
111085 11 1
JloBEepHTENEHEIE HHTEPRAIE] 2 [0.664 JlormHecknit BEKTOp MPOBEpPEN 201
nna kosdduipeHToR: 3 |0.BR4 3HAYMMOCTH KoaddHLeHTOR: 3] 1
4 | 0.664 41 1
Ab = trp -/ 52 Ab =[5 1pog3g Boolj = |b]| > Abj Bool =[5 1
6 (0.939 6 (1
7 10.939 7|10
1 - kosdduipeHT 3HAMIM,
8 11.085 g 0
0 - gosdpduLMEHT HeIHATMM
9 |1.085 9 1
10]1.085 10] 1
1
1179838
2 53774
3 |63.409
4 185.381
5 |78.181
Bexrop sHaueHMil 3aBHCHMOA MepeMeHHOM, [IpeIcKasaHHbIX 6 [681.719
PerpeccHOHHOI MOIENBED. = X oo | 771434
8 |63.806
9 |74122
1055687
Umncna crenenei ceobonsr: B 6803
12| 58.43
feocnp = 2 foct =n—-m fag =3 13]69.543
14169543
15169 543
o 2
Z (Yi—vi)
OcTaToyHad TUCIepCHT: Sloct = =t S2oct = 0.149

foct

S2oct-foct — 82 fa
Jlicriepcid afneKBaTHOCTH: Sam = ocroct EOCHp BOcp Sam = 0.1
fan

[

2



Hesnaumnmemin oxazamics koshdHiieHTs! OpH BranMoaeiictenax X2-X3

2
¥ nipu keampatiyasoM sbderte X17  (vmpmewcer 7 u §)

DECMepHMeHTAIRHOE (OIIpenenieMoe) sHadeHne KpuTepna Pumepa:

S
Form = — 2 Forr = 0.639

S2eocmp

Tabmirauoe sHavenme kpuTepus Pumepa c fan creneHaMu cRobOIEI YHMCTUTENR
¥ fEOCIIp CTereH M cEoboe! sHaMeHAaTeNd [IPU YpoEHe sHauumocta o = 0.05:

Frab = qF{_l — o, fan =f30cnp:] Frab = 19.164

HpCIBEJpKE MOOENH Ha aICEEATHOCTE

] Form < Frab = 1 1 - mopmen: anerEaTHA,
IKCTIepHMEeHTANBHEIM TaHHEIM:

) - Mmogens HeanekBaTHA

Jna nepexona K ypapHEHW PErPecCHH B HMEHOBRAHHEBIX BellMYHHAX JOCTATOYHO IPOH3EeCTH
nepecuer MHK-oneHox, npegeapHTensHO 3aMeHHE B IUTAHE SECISPHMEHTA KOOHPOEAHHEIE VPOEHH
DaKTOpOR VX HATYPANEHBIMK IHAYEHUAMH.

[90] [25] 7.35
Packomupopanne daxropos: a0 g 7135
xlj= X1;A1+Fly  X1=x 90 o 735
80 25 7.35
x2i = X2{-A2+F1 X2 =x2 90 15| 10.45
x3; = X3;A3+F3} X3 =x3 80| 15| 425
90 15 425
X1 =[gp] X2 =15] X3 =1p45
85 251 10.45
85 5] 425
85 |25 425
85 5 10.45
85 15 7.35
85 15 7.35
85 [15] 7.35
DopMHpOEaHHe MATPHULIBL 21
X= augment(LXl =X2=X3:(Xl-XZ):(Xl-X?r):(XI-X?»):(XI-XI)=(X2-X2)=(X3-X3)J
Bexrop MHEK-oueHoK napaMeTpoB perpeccHu 1
(koadduinIeHTOR): 1 [127.759
2| -2.342
3| -0247
, =1 4 -4329
b= E__XT X] -XT Y b=|5 0.024
G 0.075
7 0.027
8 0.015
9| -0.043
10 -0.119

i KOHCII JIUCTHHT A |

23



3amanme. MccnenoBanue npoiiecca BUOpoIyroBoit HaruiaBku. [loctpouts perpec-
CHOHHYIO MOJI€JIb 3aBUCUMOCTH TOJIIMHBI HaruiasisieMoro cios (D, Mm) ot npu-
BEJICHHBIX B TaOyuIEe (HAKTOPOB, MPUHSB ISl ONMMCAHUS 3aBUCUMOCTH ypaBHEHUE
BTOPOTO MOPSAKA.

DaxkTopsl
¥ponet: CKopocn,“ THOAEHH SJICK= CKOpOCTh HaIUIaBKH [ar HanaBKu
W MTHTCPBAJI TPOJAHOU IIPOBOJIOKH Vi, M/ h MM
BapbUPOBAHUS Vs, M/u ' :
X1 X2 X3
Bepxuuii ypoens (+1) 112 62,1 5
OcHoBHoli yposeHb (0) 80 414 4
Hwuxuuii yposens (-1) 48 20,7 3
t X1 Xz XS y
1 1 1 0 1,76
2 -1 -1 0 4,3
3 1 -1 0 0,41
4 -1 1 0 2,68
5 1 0 1 1,90
6 -1 0 -1 2,1
7 1 0 -1 3,26
8 -1 0 1 0,56
9 0 1 1 1,78
10 0 -1 -1 2,09
11 0 1 -1 0,80
12 0 -1 1 1,71
13 0 0 0 2,68
14 0 0 0 4,68
15 0 0 0 1,99
3AK/IFOYEHUE

B nHacrosiiiemM MeToanuecKoM MOCOOUU PacCMOTPEHBI OCHOBHBIE TOIOKEHHS KOHIICTIIIHH
arpapHoil Hayku U HayuyHoro obOecmeueHusi orpaciu AIIK, a Takxke mcciienoBaHbl OCHOBHBIE
npo6iemsl otpaciau AIIK.

Kpatkoe o0o0mieHrne OCHOBHBIX BOIPOCOB Kypca. Hampamienus ganpHeimend paGoTh
HaJ yrayOleHneM U paclIiMpeHueM MOTYYeHHBIX 3HaHUN B MPOIECCe N3YUECHUS JTIOTUKH U METO-
nonoruu Hayku. I[IpakTrueckoe HCIONB30BaHHE MONYYCHHBIX 3HAHUN B y4eOHOI, MPOM3BOJ-
CTBEHHOMW U APYTHX BUAAX JCSITCIBHOCTH.

Marepuan noco6ust moje3eH ist CTyI€HTOB, 00yUaroluXcsl B MarucTpaType 1o Harpas-
nenuto 110800 ArpounkeHepusi, OpUEHTUPOBAHHYIO KaK Ha HAyYHYIO, TaK U Ha MPAKTUYECKYIO

JACATCIIBbHOCTD.
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Mertonuueckue peKOMEHIAIMU JUIsi TPOBEACHHUS NPAKTUYSCKUX 3aHATHH IO JUCHUILIIAHE
«OCHOBBI TICHXOJIOTHM W TEAArOTHKW» JUISl CTYyJCHTOB OYHOWN/3a04HON (OpMBI 00yueHUs IO
HampapjieHH0 noarotoBku 35.04.06 ArpouwmkeHepusi pa3pabOTaHbl JOLEHTOM Kadeapsl

rymaHuTapHsix auciumuind Hedemnopoii 1.10.

PaccMoTpeHs! 1 yTBEepK/I€HbI Ha 3aceJaHuU Kadeapbl 'yMaHUTApHBIX TUCHUIUINH «20» MapTa
2024 r., mpotoxom Ne 8.

.,([,( L {. :

3aBenyronmii kKadenapoit ryMaHUTAPHBIX AUCIUILIHH Yusunena U.B.



1. OBHIUE ITOJIOXEHM A

eau u 3agaun AUCHUIIUHBI:

OcHOBHO# 11€71b10 Kypca « OCHOBBI TICUXOJIOTUU M TI€IarOTUKU SIBJISIIOTCS] pPa3BUTHE KOMIIE-
TEHTHOCTHU TPEIOaBaTeJICH BBICIICH IIKOJBI B C(hepe MCUXOJIOTHH, ITeAaroruk1, KICTOPHH O 0-
pa3oBaHUs U HAYYHO-UCCIETOBATEIbCKON JNEATEILHOCTH; OBJIAJICHHE OOyYaIOIIMMHKCS TeOpe-
TUKO-METO/IOJIOTHUYECKIUMHU M MPAKTHUKO-OPUEHTUPOBAHHBIMA OCHOBAMH TICUXOJIOTHH H TI€]1aro-
TUKHU BBICIIEH IIKOJIBI.

3anauu y4eOHO TUCHUIINHBI:

— OCBOCHHE TEOPETUUECKUX 3HAHUN B 00JacTH OOIIEH, BO3pAaCTHOM, MEJarorniueckon, Ko-
THUTUBHOMN U COIMANIbHON TICUXOJIOTUY;

— W3yYeHUE BEIYIIUX TCHIICHIIMH MHUPOBOTO 00pa30BaTEIbHOTO MTPOCTPAHCTBA;

— OCBOCHHE CHUCTEMbI 3HAHUU O MEeAarorndecKux METOoJIaX, TEXHOJIOTHUSIX OOyYeHHS U Teja-
TOTUYECKOM MacCTEPCTBE;

— 3HAKOMCTBO C OCHOBaMHM IEJaroru4eckor NesITeIbHOCTU B BBICIIEH IIKOJIE, CPEACTBAMH
B3aMMOJICCTBUS U YIIPABJICHUS NEarOrM4eCKUM MIPOIECCOM;

— pa3paboTka IIaHOB, MPOrPaMM M METOJMK MPOBEJCHUS HAYyYHBIX HCCIENOBaHU; 000 0-
[ICHUE W aHAJIU3 Pe3yJbTaTOB UCCIEOBAHUI UX CTATHCTHUYECKass 00paboTKa; MOArOTOBKA HAy Y-
HO-TEXHUYECKUX OTYETOB, 0030pOB U HAyYHBIX MyOIMKAIIMKA 11O Pe3yJIbTaTaM BBITIOJIHCHUS M C-
CIICIOBaHMI;

— 3HAKOMCTBO C I€JarOrM4eCKUMH, IICUXOJIOTUIECKIMU U METOIMYECKUMH OCHOBAMH Pa3BH-
THSI MOTHBAIIAHU, OPTaHU3ALMHN U KOHTPOJIS yUeOHOM IEATETFHOCTH Ha 3aHATUSIX PA3JIMYHOTO BUJIA;

— HM3yYCHHUE COBPEMEHHBIX 00pPa30BaTEIbHBIX TEXHOJOTHH MPOPECCHOHAIBHOIO 00pa3oBa-
HUs (MPOPECCUOHATBHOTO 00yUCHHUS).

BrInycKkHHK, OCBOMBIIMI MporpaMMy Maructpatypsl, B cootBeTcTBuu ¢ ®I'OC BO 35.04.06
ATpOWH)XEHEepHUS TOTOBUTCS K PEIICHUIO 3a/1a4 MPOGECCHOHATBHON JESITETLHOCTH CJIEIyOITIX
THIIOB:

— OpraHM3alMOHHO-YIIPABICHYECKUI

— MeJaroruyeckuit

— TEXHOJIOTUYECKUMN

— IIPOCKTHBIN

— HaY4YHO-UCCJIEI0BATEIbCKHUI



2. COAEP)XXAHUE NUCHUITJIMHBI
TEMA 1. O01mue 0CHOBBI EeAATOTHKH BBICHIEH IIKOJIbI

[Tegaroruka BbIcIIel MKOJbL, €€ crenuduka u kateropun. ObpazoBanue u npodeccuoHanb-
Has JAesSTenbHOCTh. [IpuHIMIBI 00y4YeHHs] KaK OCHOBHOW OPHUEHTHP B MPENOJABATEIBCKON JIe si-
TEJILHOCTH. TEHJESHIIMHU Pa3BUTHS MHUPOBOI0 00pa30BaTENIbHOIO IMpocTpaHcTBa. [IpobieMbl Mo-
nepHu3anuu odpasosanus B Poccun. boigoHckuil mporecc HHTErpauy BhICIIEr0 00pa3oBaHUs B
EBpomne. [Ipobnemsr MmonepHu3anuu oopazoBanus B Poccuu B kKoHTeKCcTe penieHuii boioHnckoro
nporecca. PenepanbHble TOCYIapCTBEHHbIE 00pa3oBaTeIbHbIC CTAHIAPTHI BHICIIET0 00pa30Ba-
Hus. Ctpykrypa OIIOIL.

TEMA 2. IIpenogaBaHue 1 HAy4Has padoTa B By3e

TexHonoruu, MeTo6l U GOPMBI OpraHU3alK 00y4deHHs B BbIcIIel mmikoje. [lonarue u kpu-
TEepUU TMeJarormyeckux TexHojoruil. Ilegarornueckue TeXHOJOTUU B TpUAZE: «METOIOJIOTHS-
CTpaTerus-TakTuka». MeTtoaoaorndeckue TeXHoIoruu o0yueHus. CTpareruueckre TeXHOJIOTHH:
TEXHOJIOIMYECKHUH MOAX0J K OpraHn3aluoOHHBIM (opMaM o0yueHHs. TakTHUecKue TeXHOIOTHH:
TEXHOJIOIMYECKHUH 1Moaxoa K MeTogaM oOyueHus. KoMneTeHTHOCTHBIN Moaxoa B 00pa30BaHUU.
TexHosorust KOHTPOIIs 0OPa30BaTENBHOIO IIpOLIECCa.

TEMA 3. IlcuxoJi0rusi BbICHIEH IIKOJIBI

[Tcuxonorust npoecCHOHATBLHOTO CTAaHOBJICHUS JTUYHOCTH. [Icuxonorndyeckue ocoOeHHOCTH
00y4eHHsI CTYJCHTOB. XapaKTepucTuka 0cCOOEHHOCTEH COBPEMEHHOTO CTyneHTa By3a. Coluanib-
HO-TICUXOJIOTHYECKHE OCOOEHHOCTH CTYI€HYECKOr0 BO3pacTa, pa3BUTHE U CAMOPA3BUTHE JIMYH O-
ctu ctynenta. [IpodeccruonanbHO-TIeJarorudeckas HarmpaBJIeHHOCTh (MOTPEOHOCTH, MOTHBAIIHS,
JIMYHOCTHBIE HMHTEPECHI, TOTOBHOCTh K y4eOHO-TIO3HABATEJIbHOM M HAy4yHOW JAEATEIbHOCTH),
[IEHHOCTHBIE OPHEHTALIMU CTYJICHTOB (JyXOBHO-HPaBCTBEHHBIE, MPOQECCHOHATbHBIE U [Ip.).
Kputepun m moxasarenu ypoBHS BOCIUTAHHOCTH CTyneHTa. llcuxomormueckue ocoOEHHOCTH
BOCIIUTAHUS CTYJEHTOB U POJIb CTYJEHUYECKUX TPYIII.

TEMA 4. Bocintanue 1 00y4eHue B IEeJIOCTHOM IEJAaroru4eckom npoiecce
BbICIIEH HIKOJIbI

[legarornyeckoe MPOEKTHUPOBAaHHUE M TMEJArorMYecKUe TEXHOJOTUU. OTanbl U (GopMbl
Nearoruueckoro npoektupoBanusd. Kimaccnpukanus TeXHONOrui 0OydeHUs! BBICHICH IIKOJBI.
WuTencudukamnus o0yueHust 1 npobieMHoe oOyueHue. AKTUBHOe oOyueHue. JlenoBast urpa Kak
dbopMa aKTUBHOTO OOyYeHHs. DBPHCTUYECKHE TEXHOJOTHH OOydeHus. TexHomoruu
paszBuBatoniero  odyuenus. HMHbopmanuonHsle TexHosorun oOydeHusa. TexHomoruu
JUCTaHIIMOHHOTO oOpa3oBaHusA. OCHOBBI MOATOTOBKM JIEKIHMOHHBIX KypcoB. (OCHOBBI
KOMMYHUKaTUBHOM KyJbTyphbl niearora. Ilegarornueckass KOMMYH MKalMst

3. METOJIMYECKUE PEKOMEHJIALIMU I10 ITPOBEJIEHUIO
[IPAKTUYECKHUX 3AHSTUA

O,I[HI/IM 13 OCHOBHBIX BHI0OB ay,Z[PITopHofI pa6OTBI O6y‘la}0HII/IXCH ABJIAIOTCA IMPAKTHYCCKUC
3aHsaTus. [lpakTuueckue 3aHATHS — 3TO METOJ PENPOAYKTUBHOIO 00yueHHUs, oOecrneurnBaromuii
CBA3b TEOPUH M NPAKTUKH, COJACHCTBYIOIIMN BHIPAOOTKE Yy CTYJAEHTOB YMEHUH U HaBBIKOB
HpI/IMCHeHI/ISI 3HaHI/II71, HOqueHHBIX Ha JICKIIUN U B XO€ CaMOCTOﬂTeHBHOfI pa6OTBI.

[IpoBoauMBIE MOJA PYKOBOACTBOM IpeHoAaBaTeis, MPAKTUYECKUE 3aHSITUS HAMPABICHBI HA
yriIyOJICHHEe HayYHO-TCOPETUYCCKUX 3HAHUW M OBJIAJICHUE OINPEIACICHHBIMH METOJaMH PaOOTHI
I10 JUCHUIIIINHE. OHI/I TAKXEC ITIO3BOJIAKOT OcyH_[eCTBJISITB KOHTpOJIb Hpenoz{aBaTeneM
IIOATOTOBJICHHOCTHU CTyz[eHTOB, Saerl'IJ'ICHI/ISI I/ISyIICHHOFO MaTepI/Iana, paSBI/ITI/Iil HABBIKOB
MOJATOTOBKHM COOOIEHUHN, TPUOOPETEHHUSI OMbITA YCTHBIX MYyOJMUYHBIX BBICTYIUICHUH, BEACHUS
)II/ICKYCCI/II/I, aprMeHTaIII/II/I U 3aIIUTHI BBIIBUT'ACMBIX HOHO)KCHHﬁ.

[TpakTiueckue 3aHATHS MPEJCTABISIIOT COOOH, Kak MPaBWIIO, 3aHATUS TI0 PEIICHHIO
Pa3MUYHBIX TPUKIATHBIX 3aJaHUH, 06pa3ubl KOTOPBIX ObLIM JaHBI Ha JEKIUSIX. B urore y
Ka)/10T0 00y4aroImerocs J0JKeH ObITh BRIpaOOTaH onpeaeneHHbIH MpoQecCHOHATBHBIN MOAX0/]
K peHleHI/IIO KaXXa0ro 3agaHusa U I/IHTyI/IHI/ISI. OT6I/Ipa$I CI/ICTeMy yl'[pa)KHeHI/II‘/'I 58 BaJIaHI/Iﬁ JJIs
HpaKTI/I‘IeCKOFO 3aHATHA, HpeHOJIaBaTeJ'II) JOJIXKCH CTpeMI/ITI)CSI K TOMy, IITO61)I 9TO AaBaJjio



LIEJIOCTHOE MPEACTaBICHUE O MPEIMETE U METOAAX M3y4yaeMOil HayKu, IPUUYEM METOAMYECKas
(YHKLHS BBICTYIIAET 3[1€Ch B KAUECTBE BEAYLICH.

[IpakTHueckoe 3aHATHE MpeArnojaracT CBOOOJHBIN, JUCKYCCHOHHBIH OOMEH MHEHUSMH II0
n30bpanHoii Tematuke. OH HauWHAETCd CO BCTYHNHUTEIBHOI'O CJOBAa IPENojaBaTens,
(GopMyIHPYIOIIEro LEb 3aHATUS U XapaKTePU3YIOLIEro ero OCHOBHYIO MPOOJeMaTHKY. 3aTeM,
KaK TMpaBHJIO, 3acilylInBaeTcs coobmieHue crynenta. O0cykieHne cooOIEeHHs] COBMEIAETCs C
paccCMOTpeHHEeM HaME4YeHHbIX BompocoB. IloompsieTcs BBIIABMXKEHHE U 0OCYXACHHE
anbTEpHATUBHBIX MHEHHMI. B 3aKkiIOUMTENBHOM CJOBE IIpeNnojaaBaTelb IMOABOAUT HTOTU
00CYXICHHUS 1 OOBSABIISIET OLIEHKH BBICTYNABIINM CTYIEHTAM.

ITpu moAroToBKE K NPAKTUYECKUM 3aHATHUSAM CTYACHTBI UMEIOT BO3MOXKHOCTh BOCTIOJIb30BAThCS
KOHCYJIbTallUsIMH TpernoaaBatens. [I[pumepHas TeMaTuka coOOIIEHHUN, BOIPOCOB AJIsl 00CYKICHUS
MpHUBEIeHa B HACTOSIIIUX peKOMeHJanusax. Kpome yKa3aHHBIX TeM CTyJEHTHl BIIpaBe 10
COIJIACOBAHUIO C MPETOAaBaTelIeM BBIOMPATh U APYTHE HHTEPECYIOUIHE UX TEMBI.

KauectBo yueOGHONH pabOThl CTyAEHTOB IPEIOJABATEIb OLIEHUBAET, BHICTABIISSL B paboOdMii
KYpHaJ TEKyIIHUe OLIEHKH, IIPU 3TOM CTYyAECHT UMEET IPaBO 03HAKOMUTHCS C HUMH.

TEMA 1. O01mue 0CHOBBI IeJAarOrMKM BbICIIEH IIKOJIbI

Bonpocur:

1. IlpuBeaute mpuUMepbl 3HAYUMOCTH CHCTEMbl OO0pa3oBaHHS B COLUAIBHOM U
SKOHOMHUYECKOM PAa3BUTHH.

2. Ha3zoBuTe caMble BIUATEIbHBIC MEXKITYHAPOIHBIC OpraHU3aIlNH, OKA3hIBAIOIIC BIIMSHAC HA
o0Opa3oBaHHE U JaiiTe UM KPaTKyI0 XapaKTepUCTUKY .

3. laiite kpaTkyro xapaktepuctuky Jluccabonckoit, CopboHckoit 1 BomoHcko# neknapariuid.
4. TIpoGyiiema eIMHCTBA M IIEJIOCTHOCTH MHUPOBOTO 00pa3oBaTelbHOTO IpocTpaHcTBa. OOmeMu-
POBBIE TEH/ICHLIMH PAa3BUTHS COBPEMEHHOM MeAaroruueckoi HayKu.
5. CymHocTHas ¥ GyHKIMOHATbHAS XapaKTePUCTHKA NEJaroruki Kak HayKu.
6. Onpenenenue mpeaMeTa MeJarorukKy BeICIIEH MKOJbI. E€ OCHOBHBIE KaTeropuw.
7 CuctemMa aHTPOIIOJOTHYECKUX HAyK U MECTO B Hel memaroruku. [Ipobiema muaneKTuuecKou
B3aMMOCBSI3U NIE€JarOTUKU U TICUXOJIOTUH.
8. [IprHIHITBI 1 METOIBI TTEATOTMYECKOTO UCCIICIOBAHMSL.
9. CoBpeMeHHas cuctemMa 00pa3oBaHUs: JEMOKpAaTHIECKUE TPeoOpa3oBaHusl, MOJEIIN 00pa3oBa-
HHUSI, OCHOBHBIE TEHJCHIINU Pa3BUTHA.
10. 3akon Poccuiickoit deneparuu o cucteMe 00pa3zoBaHuu. DakTopshl €€
pa3BUTHSL.
11. OcobenHocTH cucteMbl 00pa30BaHus Ha pa3HbIX dTanax ucropuu Poccun. JlookTaOpbekuii u
MOCJIEOKTIOPbCKUIM TIEPHOIBI.

TEMA 2. IlpennonaBanue u Hay4YHasi padoTa B By3e.
Bonpocui:
1. ®opmsbl U 3Tanbl NEAArOTUYECKOr0 MPOEKTUPOBAHUS.
2. IIpoexkTrpoBaHue COAECPKAHUS JEKIIMOHHBIX KYPCOB.
3. CTpyKTypUpOBaHHE TEKCTA JEKIUH.
4. CyumHOCTb, IPHUHIUIIBI MTPOCKTUPOBAHUS M TEHACHIIMM PAa3BUTHs COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTHII.
5. [lenarornueckuii akT Kak OpraHU3alUOHHO-yIIPABIEHYECKAs! 1E€ATEIbHOCTD.
6. CaMoco3HaHUe Mearora U CTPyKTypa Me1aroru4eckoi AesiTeIbHOCTH.
7. Ilenarornyeckue ciocoOHOCTH U MEIarornyeckoe MacTePCTBO MPEIo/1aBaTessl BBICIIEH IIIKOJIbI.
8. O0miee MOHATHE O TUIAKTHKE U JUAAKTUIECKON CUCTEME.
9. AKTyanbHbIe TPOOIEMBbI COBPEMEHHOMN JAMITAKTUKU BBICIICH IIKOJIBI.
10. [IpoBeauTe TUCKYCCHIO U OOCYAUTE OJIHY U3 CIEIYIOLIUX MPoOIeM:
— Kak MmoznepHusupoBars Beicuiee oopasoBanue B Poccun?
— Kakum ObITh COBpeMEHHOMY BY30BCKOMY Y4eOHHUKY?



— Kak npodeccuonanbHo pean3oBath ce0sl B yCIOBUSX M1€1arOrMYeCKUX HHHOBALWN?
— Kak cTuMynupoBaTh HpaBCTBEHHOE CAaMOPAa3BUTHUE Y CTYJEHTOB?

IIpu sTOM pazbeiitech Ha MATh KOoMaH[. Kakmas M3 KOMaH] JIOJDKHA aKTHBHO HCIIOJIb30BaTh
OJIMH U3 O0OLIEMETOI0JOTHYECKUX MPUHIIMIIOB: aKCHOJIOTUYECKUM, KyJIbTypOJOTHYECKUM, aHTPO-
ITOJIOTMYECKUI, CHHEPI € THYECKUM, TE€PMEHEBTUYECKHIA.

TEMA 3. Ilcuxos0rusi BbICIIeH HIKOJIbI
Bonpocul:
1. XapakTepucTuka TPaJUIIMOHHBIX M MHHOBAIIMOHHBIX MOJAXOAOB K MpOOIeMe BOCIUTAHUS U
Pa3BUTHS JTUYHOCTH.
2. 3HaveHHe HACIIEICTBEHHOCTH B POPMHUPOBAHUY JINIHOCTH.
3. CymHocTb conanu3aniu u ee craguu. GakTopsl coruanu3aniui 1 GOpMUPOBAHUS JIUUYHOCTH.
4. PazBuTHe U BocIMTaHKe. J{[MarHOCTHKA Pa3BUTHUS.
5. CamoBocnMTaHuE B CTPYKTYype Mpoliecca (GOpMUPOBAHUS TUUHOCTH.
6. ObocHOBaHHE HEOOXOIUMOCTH aKMEOJIOTHYECKOTO MOJX0/a K ONpeeNIeHHI0 U (OpMHUpPOBa-
HUIO JIMYHOCTH CHEIUAJINCTA.
7. CTyneHT Kak cyOBbeKT yueOHOU AesTeIHbHOCTH.
8. Bo3pacTHble 1 MHIUBUAYaTbHbIE 0COOCHHOCTH Pa3BUTHS CTYCHTA.
9. Ilcuxomnoro-neaarornyeckiue 0COOEHHOCTH OJaPEHHBIX CTYIEHTOB.
10. AkcrorpaMma JHYHOCTH CTYZCHTA.
11. Coneprxanue nousatus «ba3oBas KyapTypa TudHOCTHY». OCHOBHBIE HANPABIEHUS BOCIUTAHUS
JIUYHOCTH.
12. ®unocopcko-MUPOBO33pEHYECKAS MOJArOTOBKA CTYJCHTOB (CYLIHOCTh, Ha3HaueHHE, (DyHK-
LU MUPOBO33PEHUS; OCHOBHBIC MyTH U CpeacTBa (OPMHUPOBAHMS HAYYHOI'O MHPOBO33PEHUS;
BOCHHTATENbHAs (QYyHKIHS PEJIUTHH. . ).
13. I'paxanckoe BociuTaHue B cuctemMe popmupoBaHus 0a30B0il KyJIbTYpbI
JUYHOCTH (1IeJIb U COZIep KaHME TPAXKIAHCKOTO BOCIIUTAHUS CTYJI€HTOB; MaTPHOTUYECKOE BOCIIH-
TaHue; GopMHUpPOBaHUE KYJIbTYpPbl MEXHAIIMOHATHHOTO OOIIEHHUS; IPAaBOBOE BOCIIUTAHUE. ..).
14. ®opmupoBaHre OCHOB HPAaBCTBEHHOW KYJIbTYPbI JUYHOCTU (COJEp>KAaHUE U METOJbl HpaB-
CTBEHHOT'O BOCIHUTAHMS; KPUTEPUU HPABCTBEHHOW BOCIUTAHHOCTH; BOCHHMTAHHWE T'yMaHHOCTH;
9KOJIOTMYECKasl KyJIbTypa CTyACHTOB...).
15. TpynoBoe BocniuTaHue U MpodeccuoHalbHas OpUEHTAIHs CTYACHTOB (3a7aud U COJepKaHue
TPYJOBOTO BOCIUTAHUS; NEAArOrHYeCcKue yCIOBUSI OpTraHU3al[MU TPYIOBOTO BOCIMUTAHUS; MPO-
(beccuoHabHas OpueHTaLus; POPMUPOBAHUE OCHOB SKOHOMHUYECKOM KyJIbTYphl CTYAE€HTOB.. ).
16. ®opmupoBaHuE 3CTETUYECKON KyJbTYypbl CTYJIEHTOB (IIOHATHE 00 ACTETHYECKOM KYJbType
JUYHOCTH; (POPMHUPOBAHUE ICTETUUECKON KYJIBTYpPbI CPEICTBAMH UCKYCCTBA...).
17. Bocniutanue (pu3nyeckoil KyJabTyphl CTYIEHTOB (3aaud M COJEp)KaHUE BOCIUTAHUS (U3U-
4eCKOH KyJIbTYpbl; OCHOBHBIE CPEJCTBAa BOCIUTAHMUA (Pu3MUecKOH KyIbTypbl; (uznyeckue u
HPaBCTBEHHBIE ACTIEKTHI AHTHAJIKOT'OJIbHOTO U @aHTUHUKOTHHOBOTO BOCIIUTAHHUA. ..).
18. AHanu3 CTpYKTyphl CTYZE€HUECKOTO KOJIJICKTHBA.
19. OcHOBHBIE BOTIPOCHI OPTaHU3AINH CTYACHYECKOTO KOJUIEKTHBA.
20. AkageMudecKkas rpyInia Kak CyObeKT BOCITUTaHUS.

TEMA 4. Bocnutanue v 00y4eHue B IeJIOCTHOM NeIaroru4eckom npouecce

BbICIICH IIKOJIbI

Bonpocul:

1. CyurHocTh, CTPYKTYpa M IBHXKYILME CUIIBI ITpoliecca 00ydeHHUsL.

2. CucremaTHKa MeJarorn4eckux 3aKOHOMEPHOCTEH, MPUHIIUIIOB U MTPaBUII.

3. [IpuHuMnBI 00yUYeHHs KaK OCHOBHOM OPHEHTHUD B NPENOaBaTeIbCKON 1EATEIbHOCTH.

4. DBpUCTUYECKHE METOABI TEHEPUPOBAHUS HOBBIX UICH.

5. OntumanpHbIi BBIOOP METOJI0B 00yYEHUS MPETOAaBATEIEM BBICIICH IIIKOJIBI.

6. IToHATHS «TEOPUS» U KTEXHOJIOTUSD) 00yUCHHUSL.



7. UnTencudukanus o0ydeHus 1 npobieMHoe 00yueHne. DBpUCTHUECKUE TEXHOIOTUU O0YUYECHHUSL.
8. AktuBHOE oOy4eHue. JlenoBas urpa kak ¢opmMa aKTHBHOTO OOYUCHHUSI.

9. JINYHOCTHO-OPUEHTHPOBAHHOE O0yYCHHE.

10. TexHonoruu pa3BuBaroiero ooydenus. JuddepeHupoBanHoe 00ydeHHE.

11. KoMneTeHTHOCTHO-OPUEHTUPOBAHHOE 00yUYEeHUE.

12. UndopmaninoHHBIE TEXHOIOTHH O0y4EHUS M TEXHOJIOTUH IUCTAaHIIMOHHOTO 00pa3oBaHusl.
13. Posib 1 MecTo neknuu B By3e. CTpyKTypa JEKIMOHHOTO 3aHATHUS U OIIEHKA €r0 KauecTBa.

14. PazBuTHe NeKIIMOHHON ()OPMBI B CHCTEME BY30BCKOTO OOYUCHHS.

15. CemuHapckue v MpakTUUECKUE 3aHATHS B BbIciIel mkose. CeMuHap Kak B3aUMOJEHCTBUE U
0011IeHNEe YYaCTHUKOB.

16. CamocTosiTenbHast paboTa CTyICHTOB KaK pa3BUTHE M CAMOOPraHU3aIMsI TMYHOCTH 00y4aeMBbIX.
17. TIpoeKkTHO-TBOpYECKas ICATSIIBHOCTh CTYICHTOB.

18. OCHOBBI IIEIATOTMYECKOTO KOHTPOJIS B BBICIICH IIKOJIE.

19. CymHOCTh ¥ COBPEMEHHAs CHCTEMA BOCIIUTAHUS CTYACHTOB B BY3€.

20. CTinv me1arormIeckoro OOIIEHUS M MX TEXHOJIOTHYECKast XapaKTePUCTUKA.

21. JIuanor ¥ MOHOJIOT B II€JaroruueckoM OOIICHHUH.

22. ConeprkaHHe U CTPYKTypa MeIaroruaeckoro oOmeHus.

23. OcoOeHHOCTH MEarOrTHYECKOro OOIIEHHUS B BY3€.

4. KOHTPOJIbHBIE BOITPOCHI ITO COAEP)KAHMIO AUCLIUTTJIMHBI

[legaroruka BbICIIEH MIKOJIBI: OCHOBHBIE TIOHATUS U UCTOPHS CTAHOBJICHMUSL.

OOBeKT, IpeMeT Nearoruky, 3aJa4y U KaTeropruaibHbIi anmnapar ne1aroruky.

CBs3b IIe1arOTMKY € APYTUMH HayKaMH.

Merto10/10rH4ecKre OCHOBBI IE[arOTUKH.

[TonsiTne «comepxanue oOpazoBanus». TpeOoBaHUS K COAEPKaHIIO 00pa30BaHMS B BBICIICH
HIKOJIE.

6. Baxnueiilime o0OBEKTUBHbIE U CYOBEKTHBHBIE (AKTOPBI, BIMSIOIIME Ha pa3paboTKy
cojiepKaHusi 00pa3oBaHUs.

7. MexnpeaMeTHbIE CBA3M U KOOTIEpAllMy MPENoiaBaTeNei.

8. BocnuratensHOE IPOCTPAHCTBO BY3a.

9. OcHOBHBIE METO/IbI BOCIIUTAHUSI.

10. IIpouecc BocnUTaHUS B By3€.

11. TexHosnoruu, MeToi6l 1 GOPMBI OpraHU3aLUU 00YUYEHHUS B BBICIIEH LIKOJIE.

12. Merogonorn4eckue, CTpaTernyecKie, TAKTHIECKHE TEXHOJIOTHH 00yUeHUSI.

13. CymHocTh 00y4eHHUs  €ro MECTO B CTPYKTYpE IIEJIOCTHOTO MEeAarormdeckoro mporecca.

14. ®ynnameHTanusanus 0Opa3oBaHUs B BbICILEH IIKOJIE.

15. TI'ymaHu3zanus ¥ rymMaHUTapHu3anus 00Opa3oBaHMs B BBICLIEH ILIKOJIE.

16. HMHTerpanyoHHble NPOLECCH B COBPEMEHHOM 00pa30BaHUU.

17. BocnuTaTenbHasi KOMIIOHEHTa B TPO(ECCUOHATIBHOM 00pa30BaHMH.

18. Mudopmartuszamms 00pa3oBaTeIbHOrO Mporecca.

19. TlonssiTue MupoBOrO 00pa3oBaTEIBLHOrO MpocTpaHcTBa. lIpobnema rioOanM3amuu
oOpazoBaHwUs.

20. TenaeHIMU pa3BUTHI MHUPOBOTO 00pPa30BaTEILHOIO IIPOCTPAHCTBA.

21. AxrtyanpHOCTh yuacTus Poccuu B 00JIOHCKOM ITpoliiecce.

22. TIpoGnembl ¥ 331291 BBICIICH IITKOJIBI POCCHY B CBSI3M C BXOXKJICHHEM B OOJIOHCKHUH MpOIIecc.
23. llenu cOBpeMEHHOT0 BBICIIETO 0Opa30BaHUSI.

24. denepanbHble TOCYJIapCTBEHHbIE OOpa3oBaTeIbHbIE CTaHAAPTHI BBHICIIEr0 OOpa30BaHMSL.
Crpykrypa OIIOII.

25. IpuHnune! 00yyeHHs KaKk OCHOBHOM OPHEHTHP B MPETOaBATEIbCKOM IEATETBHOCTH.

26. Metobl 00y4YeHUS B BBICIICH IIKOJIE.

27. CtpyKTypa IneJarorundieckoi 1esTeIbHOCTH.
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28. Tlemaroruveckuii akT Kak OpraHU3AIMOHHO-YIIPABIICHICCKAS ICATEIIBHOCTD.

29. Camoco3HaHHe TIeIarora U CTPYKTypa MeJarorudeckoi 1eaTeIbHOCTH.

30. Ilemarormyeckue CIOCOOHOCTH M TEAAroruyeckoe MacTepCTBO IIPEIOJaBaTess BBICIIEH
IIKOJIBL.

31. Ilcuxonoro-nenarornyeckas KOMIIETCHTHOCTh IIPETIOIaBaTeIsl By3a.

32. XapakTepuCTHKaA JICATSIBHOCTH MPEIO1aBATEIISI BHICIICH IITKOJIBL.

33. JIuJakTHUKa BHICIICH IIKOJIEI.

34. JlunakTuka M rmeJarornaeckoe MacTepCTBO MPENoJaBaTeN sl BBHICIICH IIIKOIBI

35. ®opmbl oOpraHu3aIy yaeOHOTo Mpoliecca B BBICIICH MIKOIIE.

36. Jlekumsa. CemuHapckue U nmpakTuueckue 3ausatus B BIIIL.

37. CamocTosiTenbHas padoTa CTy/ICHTOB KaK pa3BUTHE U CAMOOPTaHU3aIUS IMYHOCTH 00yYaeMBbIX.
38. Opranuzanys caMOCTOSITEIIBHOM PaOOTHI CTYJICHTOB B BY3€.

39. OCHOBBI MMEIArOrUMIECKOr0 KOHTPOJIS B BBICIIICH IIKOJIE.

40. AKTUBHBIE METO/BI OOYUCHHUS.

41. TexHOJIOrMU NUCTAHIIMOHHOTO 00pa30BaHUSI.

42. MeHeIKMEHT KaueCTBa BBICIIIETO OOpa30BaHUsI.

43. Tlcuxonorus npodecCHOHATLHOTO 00pa30BaHMS.

44. Tlcuxoioru4eckre OCHOBHI MPO(ECCHOHATBHOTO CaMOOTIPEIEICHUS.

45. Tlcuxonmoruueckasi KOPpPEKUUs IJMYHOCTU CTYICHTa IPU KOMIIPOMHCCHOM BBIOOpE TPpodheccui.
46. OcoOeHHOCTH Pa3BUTHS JTMYHOCTH CTYJICHTA.

47. Tunonorus IMYHOCTU CTYAEHTA U MPENoAaBaTes.

48. Ilcuxomnoro-nenarornyeckoe u3y4eHue JIMYHOCTH CTYJICHTA.

49. XapakTepucTHKa 0COOCHHOCTEH COBPEMEHHOTO CTYICHTA BY3a.

50. IIpobnema popmMupoBaHHS JUYHOCTH B 0A30BBIX IICUXOJOTHYECKUX TEOPHSIX.

51. Pa3BuTHe KOMIETEHIIMH MHAWBH/IA B CTAPIIEM MTOAPOCTKOBOM M FOHOIIIECKOM BO3paCTe.
52. O6mme u quddepeHranbHbIe 3aKOHOMEPHOCTH BO3PACTHOTO PA3BUTHS (B OMOIIMOHAILHOM,
BOJICBOM M MHTEIUICKTYaTbHOU cdepax).

53. By3 kak comnmanusupytomas cpeaa u cepa caMoakTyann3aluy.

54. CTunu negarorudeckoro ooIeHusl.

55. MoHOIIOT U AMAJIOT B TIEarorH4eCKOM OOIICHHH.

56. Copep:kaHue u CTPYKTypa MeAarorndeckoro OOImeHus..

57. OcobeHHOCTH MeIaroTHYECKOro OOIICHHS B BY3€.

5. TEMATUKA COOBIIEHUI
[Tenaroruka BbICIIEH IIKOJIbI: OCHOBHBIE IIOHATUS U UCTOPHS CTAHOBJICHMSL.
CoBpemeHHbIe 00pa30BaTeIbHbIE APAIUTMBbI.
OcHoBHBIE HanpaBiieHUs pehOpPMUPOBAHUS POCCUNHCKOMN BBICHIEH LIKOJIBI.
OTKpBITOE M JUCTAHLIMOHHOE 00pa30BaHue.
Pa3BuTHE poccuiickoro 3akOHOJaTeIbCTBA B 00JAaCTH 00Pa30BaHUSL.
. 3akoHopatesbHas 0a3a BBICILETO M MOCJIEBY30BCKOr0 MPO(ecCHOHAIBHOIO 00pa3oBaHUs B
Poccun.
7. HopmaTtuBHas 0a3a poccUiCKOMN BhICIIEH IIKOJIbI
8. T'mobGanm3anus Beiciero ooOpazoBanus B EBporie: mpea0d010HCKU EPHOI.
9. bBonoHckuii porecc MHTErpaIyu BeIcIero oopa3zopanus B EBpore.
10. AxtyanpHOCTh y4acTHs Poccuu B 00710HCKOM TIIporiecce
11. TIpoOGiieMbl 1 3a1a49H BBICIIICH IIKOJIBI POCCHM B CBSI3U ¢ BXOXKICHHMEM B OOJIOHCKHI MPOIIECC.
12. TIporpamma MojepHU3aIUu BhIcIero oopasoBanus Poccun e€ peanuzarus.
13. Ilonstue, GyHKIMHU U OCHOBHBIE KATETOPUU JUAAKTUKH, JUIAKTHKA BBICIIECH IITKOJIBI.
14. Tpuniunsl o0yueHus: Kak OCHOBHON OPUEHTHUD B MPENO0IaBaTEIbCKOMN NeATETbHOCTH.
15. Ilenu coBpeMEHHOIO BHICIIETO 00Pa30BaHUSL.
16. MHOTOMEpHBIN MOAXO0/ K KJIACCU(PHUKAIIMHA METOI0B O0YUECHHS, BOCITUTAHUS JTUYHOCTH.
17. CymHocCTb U reHe3uC Ne1arornieckoro OomeHusl.
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18. BocnuTtanue 1yXOBHO-HPAaBCTBEHHOH M 3/JOPOBOI TMYHOCTH.

19. BocrnuTanue naTpuoTU3Ma U rpakJIaHCTBEHHOCTH CTYACHTOB.

20. BocnuraHue cTyieHTa Kak KOHKYPEHTOCITOCOOHOM M TBOPYECKOM JIMUH OCTH.

21. TexHOJIOTHsI 3HAKOBO-KOHTEKCTHOTO O0YYEHHS.

22. MeHepKMEHT KauecTBa BBICIIETO 00pa30BaHUsI.

23. Ilemarormyeckne CIOCOOHOCTH W TEAAroruyecKoe MacTepCTBO MPENoJaBaTessi BBICIICH
IIKOJIBI.

24. BaxHeimme OOBEKTUBHBIE W CYOBEKTHBHBIE (DAKTOPBI, BIHSIONIME Ha pa3paboTKy
cojiepKaHusi 00pa3oBaHUs.

25. Tlemaroruveckuii akT Kak OpTaHU3AIMOHHO-YIIPABICHICCKAs ICSITETbHOCTb.

26. IlonsaTtue «coaepxaHue oOpazoBaHUM.

27. Baxueiimme O0OBEKTUBHBIE W CYOBEKTHBHBIE (AKTOPBI, BIMSIONIME Ha pa3paboTKy
conep>kanus oOpa3zoBaHus. TpeOoBaHuUs K coJep:KaHUI0 00pa30BaHUs B BBICIIEH IIIKOJIE.

28. Teopuu (hopMaIBHOTO U MaTEPHUATHLHOTO 00Pa30BAHUSA M UX OJTHOCTOPOHHOCTD.

29. T'ocynapcTBeHHBII 00pa30BaTENbHBINA CTAHAAPT BBICIIETO 00PAa30BaHUS, €TO CTPYKTYpA.

30. [onsATHe M KpUTEPHUH TIEIarOTMUECKUX TEXHOJIOTHHA.

31. Ilenarormveckue TEXHOJIOTHH B TPHAJIE: «METOAOJIOTUSA-CTPATET UA-TAKTUKAY.

32. MeTo1010THYECKHE TEXHOIOTHH 00yYeHHUSL.

33. Crparernueckue TEXHOJIOTHHU: TEXHOJOTHYECKHH MOJXOJ K OpTraHM3alMOHHBIM (opmam
o0yueHus.

34. TakTHYeCKHE TEXHOJOTHHU: TEXHOJIOTHYECKHUH MOIX0A K METOAaM O0yUCHHS.

35. TexHoJsorusi KOHTPOJISI 0OpPa30BATEIBLHOTO MPOIECcCa.

36. OO6mias xapakTepucTuka rnpoiecca Bocnutanus. OCHOBHBIC METO/Ibl BocniuTaHus. [Iporecc
BOCITUTAHHUS B BY3€.

37. Kpatkas xapakTepucTuKa CHCTEM MPO(EeCCHOHATBLHOTO 00pa30BaHUsI B MHPE.

38. Cuctemaruszaumsi Mojeliell BBICIIEIrO U  IOCJEBY30BCKOro oOpaszoBaHust 1o 24
SKOHOMHUYECKH Ppa3BUTHIM CTpaHaMm Mupa. Beienenne 0a30BbIX Mojeneil. BrisiBiaenue
MTO3UTHUBHOTO OIBITA.

39. XapakTepuCTHKa POCCHUICKONW CHCTEMBI BBICIIETO M MOCIEBY30BCKOI'0 MPOGECCHOHATBEHOTO
oOpasoBaHusl.

40. AkrtyanpHbIE TPOOJIEMBI BBICIIETO U ITOCIEBY30BCKOI0 MPO(eCcCHOHAIBHOTO 00pa30BaHus B
Poccun.

41. HUctopus cTaHOBJIEHHS KOMIIETEHTHOCTHOTO MO/AX0/1a B MUPOBOI IeJaroruke.

42. KoMIEeTeHTHOCTHBIHN MOAXO0A U KOMIETEHTHOCTHASI MOJIENb CTIEIHAIUCTA.

43. AHanu3 onpeneneHU OHATHS «KaueCTBO BBICIIETO 00Pa30BAHUSY.

44, VupapieHue KayecTBOM BbICIIET0 o0Opa3zoBaHus. DaxkTOphl, BIUAIOLIME HAa KadecTBO
oOpasoBaHus.

45. TexHosorus KOHTPOJIs 00pa30BaTEIBHOIO IpoIiecca.

46. CymHOCTh M T€HE3HC MeAaroruaeckoro oOmeHusl.

47. TI'ymanu3zanusi 00y4eHHUs KaKk OCHOBA MEAarorndyeckoro OOIIeHHMS.

48. Crwim negarormdeckoro oomeHrs. MOHOJIOT U IHAJIOT B TIeIarOTHIeCKOM OOIICHUN

49. ConepxaHue M CTPYKTypa Meaarorudeckoro oOmieHus. OcoOeHHOCTH MeAaroru4eckoro
0O11IeHUS B By3€

50. OcHOBBI KOMMYHUKATUBHOM KyJIbTYpHI IEAArora.

6. CITMCOK PEKOMEHZ[YEMOPI JINTEPATYVYPBI.
1. OcHoBHasi auTEpaTypa:
Cronspenko, JI.JI. OcHOBBI ICUXOJOTUHU M MENArOrHKHU : yueOHOe mocodue /s By30B /
JL.A. Cronspenko, B.E. Ctonsiperko. — 4-e uzn., nepepad. u gom. — Mocksa : M31aTenbCTBO
HOpaiir, 2020. — 134 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-09450-3. — Texkcr :
anextponnsii // DBC FOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/449844
2. lonoiHUTeIbHAS JIUTEPATYypPA:
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1. KomxacniupoBa, I'. M. Ilemaroruka [DnexTpoHHbI pecypc]| : 4-€ u3A., mep. W JOT.
VYuebuuk / I'. M. Komxacnuposa. — M. : FOpaiit, 2014. — DBC «IOpaiit».

2. Ilcuxonorusi [DnekTpoHHbI pecypc] : yuebnuk / mox pen. B. A. Cnactenmna. — M. :
FOpaiit, 2015. — OBC «¥Opaiit».

3. Bbesronéna,

I'.B. Tlcuxonoro-nemaroruyeckoe

COMPOBOXJEHUE  MPOQPECCHOHATHLHON

aJlanTaIyy yyanmxcs u cTyaeHToB. Monorpadus [Tekcr] : yuebHOoe mocodue / bestonépa, ['anuna
Banentunosna. — M.: HOY BIIO MIICH, 2008. — 320 c.
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ODenepanbHblii mopran «Poccuiickoe odpazoBanue» (peaepanbHble
rOCyJapCTBEHHBIE 00pa30BaTeNbHbBIE CTAHIAPTHI BCEX YPOBHEH )

http://www.mcex.ru/

OdunmanbHbI UHTEPHET-OPTaT MUHHUCTEPCTBA CENLCKOTO X035H-
ctBa Poccuiickoit @enepannn

http://ecsocman.hse.ru/

®DenepanbHblii 00pa3oBaTeNbHBIN MOpTal « IKoHOMHKA. CoLMomo-
rusi. MeHEIKMEHT»

www.nlr.ru

Poccuiickas HanoHanbpHas OMOIMOTEKA

www.inion.ru

WHctuTyT HayuyHOH mHGOpMaLuK 1o 00LIeCTBEHHBIM HayKaM

http://vashabnp.info/

buoanorexka HaUNMHAIONIETO MEeAarora

http://www.gumer.info/

bubimoreka ['ymMmep — ryMaHuTapHble HAyKd

http://bibl.rgatu.ru/web

OnekrponHas oubnuoreka PICATY

Wwww.nbmgu.ru

Hayunas 6ubmmorexa MI'Y umenn M.B. Jlomonocosa

http://elibrary.ru/defaultx.asp

Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU

http://www.biblio-online.ru/

OnexrpoHHas oubnuoreunas cucrtema «HOpaitm

http://www.dissercat.com/

OnexrponHas OMOIMOTEKa TUCCePTALH

http://koob.ru/

Ky06 — anexrponHast 6ubnnoTeka

Ca

HUTbI 0UIHAJIbHBIX OPraHUu3aluii

http://www.rosmintrud.ru/

OdunmanbHblii calT MUHHCTEPCTBA TPY/Ia U COLUATBHOM 3aIUTHI
PO

http://mon.gov.ru/

OdunmanbHblii caiiT MuHrcTepcTBa 00pa3oBaHus U Hayku PO

http://www.minfin.ru

OdurmansHblii cailt Munucrepcta puHancos PO

HNudopManiuoHHbIE CIIPABOYHbIC CHCTEMBI

http://www.garant.ru/

I'apant

http://www.consultant.ru/

KoncynprantlIroc
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OHpGI[CHCHI/Ie U IMTOHATHUEC CUCTCMBbI U €€ 3JICMCHTOB

Cucmema — COBOKYIHOCTb JJIEMEHTOB, SBIAIOMIAsCS OOBEKTOM HCCIEIO0BAHUA,
U3y4YeHUsT WU  HAOMIOJEHUs. ODJEMEHTaMU MOTyT ObITh  (QU3WYECKHEe OOBEKTHI
(obopynoBaHue, MallIWHbBI, TPUOOPHI, 31aHUS U T.I.), SIBJICHUS (HarpeBaHue, OXJIAXKJICHHUE,
CBEYEHHUE, DJIEKTPOMArHeTU3M), NPOLECChl, B TOM YHCIE W TEXHOJIOTrM4yeckue (ymakoBKa,
B3BEIIMBAaHUE, COPTUPOBAHUE, MOMKA M T.I.). DJIEMEHT CHUCTEMbI - €€ HeleluMas 4acTh B
paMKax KOHKPETHOTO UCCIEIOBaHUSA, PpPEANM3yIolas KOHKPETHbIE (YHKUHH. DJIEMEHT
CHUCTEMBbI OIKCHIBAETCS MHOKECTBOM PA3JIMUHBIX XapaKTEPUCTUK, MapaMETPOB, CBI3SIMU C
COCETHUMM 3jIeMeHTaMH. CBSI3U MEXIy 3JIEMEHTAMM JEJIal0T CUCTEMY €IMHBIM LIEJIBIM.
DOneMeHTsl OTIMYAKTCA ApPYyr OT JApyra BBINOIHAEMBIMH (QYHKIUSAMH, COCTOSHUSIMH,
BXoJaMU H BbIxogamu. J[1000il 3JIeMEHT MOKET paccMaTpuBaThCsl Kak OoJjiee MeJkas
CUCTEMA.

TepMmun «cucrema» MOABWICS B HAYYHOM JMTEpaType NaBHO M SIBISAETCA TAKUM K€
HEONPENEICHHBIM, KaK TEPMHHBI «MHOKECTBO» WJIM «COBOKYMHOCTh». HamOosiee mmpoko
ATOT TEPMHUH MEPBOHAYAIBHO HMCMOJIB30BAICS B MEXaHUKE, IJe 0003HA4Yall MaTepUalbHYIO
CUCTEMY, T.€. COBOKYITHOCTh MaT€pUaIbHBIX TOUEK, TOAYMHEHHBIX ONPECICHHBIM CBA3sM. B
JAIbHENIIEM OHITHE CUCTEMBI OBUIO PACIPOCTPAHEHO HA OMOJOTUYECKHE, SKOHOMHUYECKHE,
TEXHOJIOTUYECKUE U APYTUe OOBEKTHI.

Cucrema- noHsTHe OTHOCUTENIbHOE. HEKOTOpasi COBOKYITHOCTh JIEMEHTOB MOKET OBITh
4acThl0 0OoJee KpPYHHOW CHUCTEMBbI, HEOOJBIION €€ 4YacThl0 WIH pPacCMAaTPUBATHCS
CaMOCTOSITEJIBHO, HE 3aBUCUMO OT OKpYXXaroUlero Mupa. ITO 3aBUCUT OT LEIU
uccienoBanus. s ycTaHOBIEHHs CUCTEMBI, c(ephl ee EeUCTBUS HEOOXOIUMO BBISIBUTH €€
rpaHullbl U coctaB. [IpM yCTaHOBIEHMM TpPaHUIl CHCTEMBI BBISBISIOTCA MPUYUHHO-
CJIEICTBEHHBIE B3AMMOCBSI3H MEK/Y €€ 3JIEMEHTaMHU.

JIns BbIETIEHUSI CUCTEMBI TpEOYETCs ONPEAETUTH:

- LIeJIb, JUISl TOCTHXKEHUSI KOTOPOU (hOpMHUPYETCSl CUCTEMA;

- 00BEKT HCCIEIOBAaHUS, COCTOSIIUNA M3 MHOKECTBA JIEMEHTOB, CBSI3aHHBIX C TOYKHU
3pEHUS 1IeNI B €MHOE 1I€JI0€ CUCTEMHBIMU MTPU3HAKAMU;

- CyOBEKT HccieoBaHusl, HAOIIOICHUS, 3aKa3urKa, (DOPMHUPYIOIIETO CUCTEMY,

- XapaKTEepUCTUKHU BHEIIHEW Cpelbl MO OTHOIICHUIO K CHCTEME U OTPAKEHHE HX
B3aUMOCBS3EH C CUCTEMOM.

[enb GYyHKIIMOHUPOBAHUSA OMpPENENSIeT CUCTEMHBIE MPU3HAKU, C TMOMOIIBIO KOTOPBIX
OMMCBIBAIOTCS 3JIEMEHTHI cUCTeMbl. CHCcTeMa ¢ TOYKHM 3pEHHUS LIeJd €CTh YHOPSI0UYECHHOE
npejacTaBiieHne 00 00beKTe (CYyIIECTBYIOIIEM WM MPOEKTUpyeMoM). Pa3Hbie CyOBEeKTHI, B
3aBHCUMOCTH OT IE€JIM, MOTYT MMETh CBOM IMPEACTABICHUS OO0 3JIEMEHTaX CHUCTEMBI, HX
B3aMMOCBS3SX U CBA34X C BHELIHEN CPEIOH.

Llenb-5mo cybvekmuenwlii 00pasz, abCcmMpakmuas MoOoelb HeCcywecmeyruje2o, Ho
JHcenaemMoeo cOCmMosIHUs NPOU3800CMEd, KOMopoe peuuno oOvl 603HUKULYIO NPOOIEMY.

[lenu, KOTOpbIE CTABUT Mepe]] COOON YETOBEK, PEIKO TOCTHKUMBI TOJIBKO 3a CUET €ro
COOCTBEHHBIX BO3MOJKHOCTEH, WJIM BO3MOXKHOCTEH MPOU3BOJACTBA, K KOTOPOMY OH
MPUYACTEH.

CreueHne OOCTOATENBCTB, XapaKTEPUIYIOLIEECSd PA3IUIUEM MeEXIy He0OXOIUMbIM
(>kemaeMbIM) M CYIIECTBYIOIIMM, HAa3bIBACTCA NPOOAEMOU, UMY NPOOIeMHOU cumyayuel.



[Ipo61eMHOCTh CYIIECTBYIOMIETO MOJIOKEHHUS, B YACTHOCTH C MPOU3BOJICTBOM MPOIYKITUH,
OCO3HAETCSI B HECKOJIBKO CTaIui: OMm CMYMHO20 OWYUleHusi, 4mo «4mo-mo He MakKy, K
OCO3HAHUIO NOMPEeOHOCMU, 3ameM BblA8NIeHUI0 NPOOaeMbl U, HAKOHeY, K (hopMyIuposKe yeiu.

Bces mocnenyromiasi  1eITENbHOCTh, CIIOCOOCTBYIOIIASl PEHICHUIO ATOM MPOOJIEMBI,
HaIlpaBJICHa Ha JIOCTKCHHE MOCTABICHHOM IeM. DTa ACATEIbHOCTh HampapiieHa Ha 0TOOP
M3 OKpyXXaroled cpeapl dSJIEMEHTOB, CBOMCTBA KOTOPBIX MOKHO UCIIOJIB30BaTh Ha
JOCTHKEHHUE ITIOCTAaBIICHHOM IENW, W Ha OOBEIMHEHHE OSTHUX DJJIEMEHTOB HaJJIeXKaIuM
00pa3om, T.e. Kak paboTy MO CO3aHHUIO TOTO, YTO MbI Ha3bIBAEM CHCTEMOM.

B tabnune 1.1. npuBeaeHbl mpuMepsl Leed U CHUCTEM, MPEIHA3HAYCHHBIX YIS HUX
peanmu3aniuu. COOTBETCTBHME MEXKIY IENSIMH M CUCTeMaMu CHOPMYIUPOBATh JOCTATOYHO
cnokHO. Tak, eciau MEXIy TMEepBbIMU TpeMs IeNsIMH W CcucTeMamMu (OpMYITUPOBKA
COOTBETCTBUS HE BBI3BIBAET 3aTPYAHEHUM, TO OCTAJIbHBIC JBE II€IM MOTYT UMETh HECKOJIBKO
cucteM, U HaoOopoT. [nsi obecriedueHuss ObICTPOTO MEPEMEUICHUS CEebCKOXO3sIIICTBEHHON
OPOAYKIIMKM C TIOJIS B KAuyeCTBE CHUCTEMbl MOXXHO MCIOJIb30BaTh HE TOJBKO TPY30BOM
aBTOMOOWJIb, HO TPAKTOPHBINA IIPHUIIET, KOHTEHHEPOBO3 U T.NI. AHAJIOTMYHO 3BYKOBas
uH(pOpMaLKa MOKET ObITh TIepeiaHa M0 MOOMIBHON paOCTaHIIIH.

Tabauma 1.1. Ilenu u cuCTEMBI

Ne .. Iens Cucrema
1 B nipou3BosIbHBI MOMEHT YKa3aTh BpeMsi Yacsl
2 O6ecnedynTh MPOU3BOJICTBO 3€pPHA IIIEHUIIbI CeIbCKOX03SIMCTBEHHOE
ONPEJEIEHHON MacChl MPEINPHUITHE
3 OO0ecneunTs BINCYKY XJ1e0a B 3aJaHHOM [TekapHs
ACCOPTUMEHTE JIJIs1 3HAYUTEITFHOTO KOJIMYECTBA
JIroIeu
4 ObecnieunTs OBICTPOE MEpEMEIIEHUE 3aJaHHOTO I'py30Boii aBTOMOOMIIH
KOJIMYECTBA CEIbCKOXO3SIMCTBEHHON MPOIYKIIMH OT
MOJIsI 1O CKJIaaa
5 [TepenaTs 3ByKOBYIO HH(MOPMAIHIO B TIpEeiax MoOunbHbI# Tenedon
OTIPE/ICTICHHOTO PaifloHa MTHOBEHHO HE3aBHCUMO OT
MeCTa €€ UCTOUHHKA

YHops104eHHOCTh TMPEJCTaBICHUST CyObeKTa €CTh IIeJICHANPABICHHOE BBIJCICHUE
AJIEMEHTOB CHUCTEMBI, YCTAaHOBJIECHUW WX NPHU3HAKOB, B3aUMOCBSI3EH MeEXTy CO00M M C
BHEIIHEW cpenoil. Ilpu BBIENEHUNM CHCTEMBI YYUTBHIBAIOT HauOoyiee CYyIIECTBEHHbBIC
IIPU3HAKH, BCE BTOPOCTEIICHHOE, HECYIIIECTBEHHOE - HCKITFOYASTCHl.

Pemienrie nmpoOiemMbl €CTh TO, UTO 3aIOJHSET MPOMEXYTOK MEXKY CYIIECTBYIOIICH U
KeJaeMou cucTeMaMH. BakHoe 3HaueHue i 4YejoBeKa WMEIOT HarjsiHble, 0Opa3HEIE,
BU3yaJIbHBIC MOJICTH. [[7 HarJISIIHOTO TPEACTaBICHHUS CUCTEMBI €€ M300pakaloT B BHUJIC
«YEPHOTO AIIMKA», BBIACICHHOTO U3 OKPYXKAIOIIEH CpeAbl U UMEIOIIEr0 BXOAbl U BBIXOJHI,
puc.1.1. Ha3Banue «4epHbIil AKUK» 00pa3HO MOIUEPKUBAET IMOJHOE OTCYTCTBHE CBEJICHUM O
BHYTPEHHEM COJICp)KaHUU SIIIUKA: 3a7ar0Tcs, (QUKCHUPYIOTCS, TEPEUUCISIOTCS TOJBKO
BXOJIHBIE WU BBIXOJHBIC CBSI3U CHUCTEMBI CO cpenol. TakoW MOAXO0J, HECMOTPSI Ha €ro
MPOCTOTY W Ha OTCYTCTBUE CBEJICHMH O BHYTPEHHEM CTPYKType CHCTEMBI, YacTo
OKa3bIBAETCS MOJIC3HBIM.

Cormnocrapisisi BXOJbI U BBIXOJIBI 32 PSiJT MOMEHTOB BPEMEHH, HaXOJSAT TaKUE€ BXOJ/HBIC
napaMmetrpbl X, MPU KOTOPBIX PACCUMTAHHBIC 3HAUECHHS BBIXOAHBIX MapameTpoB Y Iydlle
BCEr0 anmpOKCUMUPYIOT (PaKTUYECKUE 3HAUCHUS BBIXOJIOB.



Cy1HocTh MeTo/1a "UepHOTO SIIMKA" COCTOUT B TOM, YTO IIPU UCCIEAOBAHUN OOBEKTOB
OHM PacCMaTPUBAIOTCS KaK HEIOCTYIHBIN JUIsl HAOIIOACHUS, U3YYEHUS U ONMCAaHUS "depHBIN
SIIMK", UMEIONIMNA OIPEIETICHHBIE BXOAbl M BBIXOJbl. BCIEACTBHE CIOXKHOCTH YCTPOKCTBA
"yepHOTO sIMIMKA", T.e. U3y4aeMOro OOBEKTa, BO3MOXHO JIMIIL HAOJII0JaTh COCTOSHUE
BXOJOB B HEro M COOTBETCTBYIOIIMX UM BBIXOAOB, T.€. U3ydarTh IOBEJICHHE, HE 3HAsl €ro
BHYTPEHHETO yCTPOUCTBA.

Opnako, Kak ObI JETaJTbHO HU H3Y4YaAJIOCh IMOBEJACHUE 'UEPHOTO SAIIUKA", HEIh3s
BBIBECTH OOOCHOBAHHOTO CYXKJIEHUS O €r0 BHYTPEHHEM YCTPOWCTBE, OO OJHUM U TEM XKe
MOBEJICHUEM MOTYT 00J1afiaTh pa3IMuHble OOBEKTHI, & OJTHO M TO K€ COOTHOIICHHE MEXKIY
BXOJaMU M BBIXOJIaMM MOKET B NpeAeiaX HMEIOIUXCS CTaTUCTUYECKUX JaHHBIX
YIOBIETBOPUTEIBHO  OINKCHIBATHCA  HECKOJBKMMHM  Pa3IMYHBIMM  MaTe€MaTUYE€CKUMU
BeIpakeHUusIMU. C yBennueHreM uncia GakTopoB perpecCHOHHON MOJIENIN OOBIYHO Ma/laeT ee
IOCTOBEpHOCTh. Kak moka3plBaeT MpakTHUKa, yAOBIETBOPUTEIbHBIE MO MOIYUYAIOTCs IPU
OMMUCAaHUU CUTYallUU, B KOTOPOW BBIXOAHOW (haKTOp CYIIECTBEHHO CBSI3aH HE Oojiee ueM C
MSTHIO-IIECTHIO BXOAHBIMU (PAKTOPaAMH.

OKpyEarwan
cpena

IneMeHTbl
CHCTEMBI

— = C{_}
3=

CHcTeMa

Puc. 1.1. K NOHATHIO «4EPHOTO SAIIMKA.

Bo MHoOrux ciyyasix JTOCTaTOYHO COAEPKATEIHHOTO CIOBECHOTO OMUCAHUS BXOJOB U
BBIXO/IOB.

OmnwuiieM BXOABI U BBIXOABI CUCTEMBI «TPy30BOM aBTOMOOMIBY). B maHHOM ciydae 3a
BBIXOJI MOXKHO MPUHATH Y1 - TPYy30MOABEMHOCTh aBTOMOOWIS, a TaKXke, Harmpumep, Y2 -
3aTpaTbl TOPIOYEr0 Ha EOUHUIYYy MepeBe3eHHON mnpoaykiuu. ChopmMynupoBaB, TakUM
00pa3oM, BBIXOJbI CUCTEMBI, MOKHO MIPUNUTH K BBIBOJY, YTO OHM MOTYT OTHOCHTHCSI KO BCEM
aBTOMOOWJISIM, @ HE TOJbKO K Tpy30BbIM. UTOOBI pa3nuyuuTh aBTOMOOWJIM BOOOIE U
Ipy30BbI€ aBTOMOOMIIM MOXXKHO yKa3aTb, YTO I'Py30TMOABbEMHOCTh JOJKHA OBITh, HAPUMED,
He MeHbmie 5 T. Eme MoxHO 100aBUTh JOCTATOYHYIO ISl OIPEAENICHHON 30HbI
HKCIUTyaTaluy NpOXOAUMOCTh aBTOMOOMJIS.

B xauecTBe BXOAOB /j1s1 TPY30BOr0 aBTOMOOMIISI 0003HAUYHUM T€ €r0 AJIEMEHTBI, KOTOPhIE
peaHa3HAuYeHBI YISl YIIPaBICHUS BO BpeMs NBIDKEHUs: X1 - pydb, X2 , X3 ,X4 - meganu
CLEIUIEHUS, Tra3a U TopMo3a, Xs - pblyar MepeKiIodeHust nepenad, Xe — NEpeKIOYaTeNnu
CUTHAJIM3AI[MM M OCBEIllIeHHs, X7 - pydyKka pydyHOro topmo3a. Heobxoammo ydecTb Takxke
OyKBaJbHbBIEC BXOJbI: Xg - JBepu KabWHBI U Xg -O0pTa Ui 3arpy3Ku MPOIYKIIUKM B Ky30B
aBTOMOOMJISL.

JlanbHeHmMii aHaau3 BO3MOXKHBIX BXOJIOB TPY30BOTO aBTOMOOWJIS MOKAa3bIBAET, YTO
BXOJIHO€ BO3JCICTBUE HAa HEro OKa3bIBaeT Xio - APYrHE€ MacCaXUpPbl, TUI U KOJIUYECTBO
rpy3a, crnocoObl KPEIrieH!us MOCIEIHETO B Ky30Be.



Oxkpyxawomiasi cpefla TakKXKe OKa3blBa€T BXOJHBIE BO3JCIHCTBUS Ha TIPYy30BOU
aBTOMOOWIIb. B mepeueHb BXONOB cieayeT, MO3TOMY, 3amucarh Xii - OKHAa M 3epKana, C
MOMOIIBI0 KOTOPBIX BOJMTENb HAOIIOMAET 3a OKpyxkawomieh cpenoir. Ho Torma mosxHO
OTMETHUTh, YTO CBOWCTBA JOPOTH, MO KOTOPOW JBHIKETCA TPy30BOM aBTOMOOWIb, TaKkKe
OKa3bIBAalOT BXOJIHOE€ BO3JEHCTBHE: IO PAa3HOMY IPUXOAUTCS ACHCTBOBATH BOAMTEIO IPHU
e3zie 1o acagbTy U MO TPYHTOBOM JOpOTre, B MOJIE, 0XK/b, rojionen, rpsa3b. JobasnseM k
CIHUCKY BX0JI0B Xi12 - MEXaHMYECKOE BO3JEHCTBUE I'pyHTa Ha Kojieca. Paccyxnas nanee,
MO>KHO OIPEJENUTh B Ka4eCTBE BXOJOB CJEAYIOIINE BO3ACHCTBUS BHEIIHEH cpenbl: Xi3 —
a’POJIMHAMUYECKOE COIMPOTHUBIICHHE BO31ayXa, Xi4 -CHIbl WHEPLMH, BO3HUKAIOLIUE MpHU
TOPMO’KEHUH, MPUYEM TOCIEIHUE 3aBUCAT KAK OT OKPYXKaroWEel cpeabl, TaK U OT CaMOro
TPY30BOT'0 aBTOMOOWIISI M TPYy3a.

PaccmoTpeHHBI NpUMeEp CBUIAETENBCTBYET, YTO OCTPOEHUE MOJIENHN «UYEPHOTO SIINKA»
HE SIBJISIETCSl TPUBUAJIBLHOM 3aJlaueii, TaKk KaK Ha BOIPOC, CKOJIbKO M KaKH€ BXOJIbl U BBIXOJIbI
clelyeT BKJIOYaTh B MOJIEJb OTBET HE MPOCT. [ JaBHOW MPUYMHON OOJBLIOTO KOJUYECTBA
BXOJIOB U BBIXOJIOB B MOJENHU «YEPHOTO SILIMKA» SBIIAETCS TO, YTO BCAKAs peajibHAs CUCTEMA
B3aUMOJICICTBYET C 00BEKTaMH OKPYIKaIOIIEH Cpeibl HEOTPAHUYCHHBIM YHCIIOM CITOCOOOB.

Paznuuarot oemepmunuposanusie u cmoxacmuiecKue CUCmemul.

B oemepmunuposanuvix cucremax 1efib UCCIAEAOBaHUS MOJHOCTBIO OIpe/esieHa, caMu
DJIEMEHTHI W OTHOLICHHWS MEXKJIy HHMHM UM BHEIIHEH Cpeaod Hu3BeCTHHL. [Ipumepom
JETEPMUHUPOBAHHOM CHUCTEMBI MOXET ObITb, Hampumep, yOopka (pyKkToB Kak
MIPOU3BOJACTBEHHO-DKOHOMHYECKAsT CUCTEMA. DJIEMEHTAaMU CUCTEMBI SIBISIIOTCA JE€PEBbA U
GpyKThl Ha HUX, MNOABE3JAHBIC IyTH, TPAHCIIOPTHBIE CpPEACTBAa, Tapa, YMAaKOBOUHBIM
MaTepuall, KOJUYECTBO COOpIIMKOB U T.M. CylIECTBEHHBIMU CUCTEMHBIMHU MpHU3HAKAMHU
ABIISIIOTCS  Ka4ecTBO (PPYKTOB, HX KOJIMYECTBO, II€HA HA pbIHKE, Ce0ECTOMMOCTh
MPOU3BOJACTBA, MOTOJHbIE YCIOBHUSA, KBaIHpuKauus cOopmukoB. K HecylecTBEeHHbBIM
MPU3HAKaAM MOKHO OTHECTH (amMuinu cOOpIMKOB, IBET MaTepuasa, U3 KOTOPOro CAeiaHa
Tapa u T.J.

Cucmembl co cmoxacmuyeckot cmpykmypou He UMEIOT JTMOO0 SICHO BBIPKEHHOM IeNn
WCCIIEIOBaHMS, JTMOO BBHIPAKEHHBIX CYIIECTBEHHBIX AJIEMEHTOB M OTHOIIEHUH MEXKTy HUMHU
(npuznakoB). [logoOHBIE CHCTEMBl BBIIESAIOTCS HA 3Tanax pa3pabOTKH, MPOEKTUPOBAHUS
CJIOXHBIX MPOU3BOICTB, TEXHOJIOTUYECKUX MPOILIECCOB U 00OPYIOBAHMS.

CucreMbl pasfensioOTCa Ha: ynpasisemvie U Heynpasgisemvie. YTPaBICHUE MOKHO
ONPEACIIUTh KaK OpraHU3alUI0 pPa3JIW4YHbIX JIEUCTBUM, NPOLECCOB I JTOCTUKEHUS
HAMEYEHHOM LEIH.

Ynpasnsemvie cucmemvl 00€CTIeUrBAIOT 1I€JICHANIPABIECHHOE (PYHKIIMOHUPOBAHUE TPU
U3MEHSIONIMXCS BHYTPEHHHUX WJIM BHEIIHHUX YCIOBUSAX. YTPAaBIEHUE OCYIIECTBISETCA
YEJIOBEKOM WJIM CIELHAIbHBIM YCTPOWCTBOM (M1l TEXHUYECKUX cucTeM). K yrpaBisieMbiM
CHUCTEMaM OTHOCSATCS, HalpuMep, ABM)KCHHE aBTOTPAHCIOPTa, pabdoTa TEXHOJIOTUYECKOUN
JIMHUY WIHA NPETPUATHS B LIETIOM.

Heynpasnaemvie cucmembvl HE o0ecreynBaroT LIEJICHANIPABIEHHOTO
bynkunonupoBanusi. K HeympaBisieMbIM OTHOCSITCS CTUXUIHBIC SBJICHHS MPUPOJIBI, padoTa
000pyI0BaHUs MOCIE 0TKA3a, IBUKEHHUE BETPA.

[Ipy paccMOTpeHHMM, aHAIM3€ W CHHTE3€ CHCTEM CYIIECTBYIOT JiBa NOAXOJA:
UHOYKMUBHDBIU (KIACCUYeCKUll) U CUCMEMHDBILL.

HUnoykmuenoil TOAXOJ TpEANoNaraeT H3yYeHHE CHCTEMbl IyTEM Mepexoja OT



YaCTHOTr'O K OOLIEMY U TaTbHEHUIINI CUHTE3 CUCTEMBI 3a CUET CIUSHUSA €€ KOMIIOHEHTOB.

CucmemHuiti n00X00 TPENINonaraeT mepexo/i OT 00IIEero K 4aCTHOMY TPU BBIIECICHUU
HCCIEAYEMOro 00bEKTa U3 OKPYIKAIOIIEH Cpebl IPU €IMHOMN LEIH.

CTpyKTypy CHCTEMBI MOKHO H3y4aThb HMCXOJs M3 COCTaBa OTACJIbHBIX MOJCHCTEM
(cmpykmypHbsiti n00xX00) WIH IyTeM aHalin3a (QPYHKIMOHUPOBAHUS OTICIIbHBIX CBOWCTB,
MO3BOJISIFOIIMX JTIOCTHYb 33JaHHON 1N (@YHKYUOHANbHBIL NOOX00).

CmpykmypHuill n00X00 TO3BOJISET BbIIEIUTh COCTAaB 3JEMEHTOB CHUCTEMBbl U CBSI3U
mexy HuMmu. Hanbonee ob1iee onucanue CTpyKTypbl - TOTIOJIOTMYECKOE ONUCaHue Ha 06aze
Teopuu ceTeit u rpados.

Cmpykmypa cucmemvi- COBOKYITHOCTb CBSI3€d MEXIy JJIEMEHTAMH CHCTEMBI,
oTpakaromass ux B3aumojielictBue. CTpyKTypa CHCTEMBI MOXET H3y4aThCs C Pa3HBIX
NO3ULIUN- U3BHE (COCTaBa OTJEIbHBIX 3JIEMEHTOB CHUCTEMbl U OTHOILIEHUU MEXAY HUMH) U
W3HYTpH (TIPH aHAJIM3€ CBOMCTB CUCTEMBI, IPUBOIALINX K HAMEUeHHOM 11enn). CBA3U MEexXTy
AJIEMEHTaMH, OINpPENCNSIONIME CUCTEMY, MOTYT OBbITb ycmouyugvie, Heycmouiussle,
cmamucmuyeckuy yCmoundusoie.

Yemoiiuusvle  cés3u  CymIECTBYIOT —IOCTOSSHHO B TE€UEHUE PaccMaTpUBAEMOTO
IPOMEKYTKA BPEMEHU WJIM BO3HUKAIOT PETYJISIPHO.

Heycmoiiuugvie ces3u BOZHUKAIOT PEAKO, OT CIydas K CIydaro.

Cmamucmuuecku ycmouuugvle CBSI3M C TEUEHUEM BpPEMEHHM CTPEMHUTBCS K
OTpPE/ENIEHHBIM 3HAUECHUSM.

CBsSI3M MOTYT ONpPENeNsIThCSI HSKOHOMUYECKUMHU OTHOIIEHUSMH, (U3NYECKUMU WU
COLIMATIbHBIMU 3aKOHAMHU, OTHOIICHUSMHU POACTBA, TMOJIMHEHHOCTH U T.A. OHU MOTYT OBITH
byHKIMOHATBHBIMY, UHPOPMAITMOHHBIMU, TPUIUHHBIMU, JIOTUYECKUMU U T.I.

DYHKYUOHATLHBIL  NOOXO0O paccMaTpuBaeT OTHENbHbIE (PYHKLIHH, aJITOPUTMBI,
MPUBOSAIINE K JOCTUKEHHUIO LIETH.

Xapaxmepucmuku cucmemvl MOTYT OBITh KOJWYECTBEHHbIE M KayeCTBEHHBIE.
KonnyecTBeHHO cucTeMa XapaKTepU3yeTCsl YMCIaMU, BBIPAXKAIOUIMMU OTHOIIEHHE MEXIY
3aJJaHHOM  BEJIMYMHOM  (3TAIOHOM) W  HccaeayemMod  BennunmHoM.  KauecTBeHHbIE
XapaKTePUCTUKU BBIPAKAIOTCS ONMHUCAHUEM TUIIA XOPOIIUH, TUIOX0M, OOJIbIIIe, MEHbIIIE UITH C
MOMOILBIO PA3JIMYHBIX IIKAJ, HAPUMEP METOAaMU SKCIEPTHBIX OLEHOK.

DynxyuoHuposanue cucmemsbl — IposiBIeHNE QYHKINI CUCTEMBI BO BPEMEHH, MEPEXO/
OT OJHOTO COCTOSIHUSA K Jpyromy (IBMXKEHHWE B NPOCTPAHCTBE cocTosHuit). [lpu
UCIIOJIb30BAaHUU CHCTEMbl BaXHO KauecTBO €€ (PyHKIMOHHpOBaHUs. OJUH U TOT K€ 3aKOH
(YHKIIMOHUPOBAHUS MOXET OBITh PEaTU30BaH C TOMOIIBIO PA3IUYHBIX aAJITOPUTMOB.
[Ipomiecc (PyHKIMOHUPOBAHUS MOMXHO paccMaTpuBaTh Kak IOCIEIOBATEIIbHYI0 CMEHY
cocrosiHui, COBOKYIHOCTh BCEX BO3MOXKHBIX 3HAUEHMH COCTOSIHUM CHCTEMBI Ha3bIBAIOT
NPOCMPAHCIMEOM COCMOSIHULL CUCTEMDL.

Bnewnas cpeda- MHOXKECTBO CYLIECTBYIOIIMX BHE CHCTEMbI 3JEMEHTOB JI00Oi
MIPUPO/IbI, OKA3bIBAIOIIUX BIMSHUE HA CHUCTEMY WJIM HaXOISAUIMXCS IOJ €€ BO3/CHCTBHEM.
Buemnsiss cpena omnpenenseT ycloBUsS (PYHKIIMOHMPOBAaHUS CHUCTEMBI TOCPEACTBOM
BO3JICHCTBUA BHEMIHUX (DAaKTOPOB, SBISAIOMIMXCSA JIBIDKYIIEW CHJIOW TIpoliecca W
ONPENENAIONMX XapaKTEPUCTUKU ATOro Impouecca. B 3aBUCUMOCTH OT  1€ld BHEUIHUE
(GakToppl MOTYT OBITb  CIIUMYAUPVIOWUMU, — PE2YTUPVIOWUMU,  02PAHUYUBAIOUUMLU,
BOIMYUATOWUMU U PAZPYULAIOWUMU.

Cmumynupyowue axkmopsl CTUMYJIUPYIOT Pa3BUTHE MpoIliecca, HalpuMep, nojada



YIJIEKUCIOro Ta3a (BHEMIHWM (akTop) B TEIUIMIY (CHCTEMY) MPUBOAUT K YCKOPEHHUIO
CO3pEBaHUs PACTCHUM.

Pecynupyrowue, ynpasnsaowue ¢oakmopvl NIpUBOJIAT K U3MEHEHUIO 1IEJIEH, pEKUMOB U
AITOPUTMOB (PYHKIIMOHUPOBAHUS CUCTEMBI.

Ozcpanuuusarowumu gpaxmopamuy SIBISIFOTCS pa3IMuHble HOPMATUBHO-TIPABOBBIE AKTHI,
3aKOHbI, HOPMBI TOBEJCHUS, TEXHUYECKUE YCJIOBHUS, pErJIaMEHTbl M  CTaHAApThI
(YHKIIMOHUPOBAHUS TEXHOJIOTMUECKHUX MPOLIECCOB U TEXHUUECKUX CHUCTEM.

Bosmywarowue gpakmopsr — 3T0 OTpHULIaTEIbHbIE (DAKTOPHI, HETATUBHO BIUSAIOLIUE Ha
paboTy cHUCTEeMbl, IOCTHXKEHHE €€ Uenu. OTH (PaKTOpbl MOXKHO CIPOTHO3UPOBATh U
KOMIIEHCUPOBATb.

Paspywarowue ¢@axkmoper — 3T0 oTpunAaTeNbHBIE (PAKTOPBI, KOTOPHIE CII0KHO
CIPOTrHO3UPOBATh, a 3HAYUT, U NPe0oTBpaTUTh. OHU NPUBOJAT K YACTUUHOMY WIIH IOJTHOMY
YHUYTOKEHHUIO CUCTEMBI.

OTHOLIEHUS MEXKY AIEMEHTAMHU CUCTEMBI U CUCTEMOM OTPEAEIAIOTCSA X UepapXueil.

Uepapxus — 5To ynopsiiodeHHass MO CTapIIMHCTBY COBOKYIMHOCTh 3JIEMEHTOB W
MOJICUCTEM, BXOJSIIMX B JIAHHYIO CHUCTEMY, HalpuMep, 3aBOJl — [€X — Y4aCTOK — JIMHHUS-
anmapar. CMbICT TepMHHA «uepapxus» (Wwium Oosee TMOJMHO — «OpraHu3alMOHHAs

uepapxusi») yaoOHee Bcero NosICHUTh Ha TUIIMYHOM JJIs CETBCKOT0 X0351UCTBA IMIPUMEPE:
YpoBeHnb Onurcanue ypoBHS

i+1 CoBOKYITHOCTH OPTaHU3MOB (CTaJI0, CEILCKOXO3SIMCTBCHHAS KYJIbTYpPa)
i OpranusM (PKUBOTHOE, PACTCHHE)

-1 Opransl

-2 Txanu

-3 Knerku

I-4 Opranesib

-4 MakpoMOJIeKyJIbI.

B uepapxuueckoii cucmeme OOBEKT pacuseHSETCSs HAa YPOBHH COIVIACHO MPUHIUITY
MOJAYMHEHUS HU3IINX YPOBHEH - BoICIIUM. CTeneHb JEKOMIO3UIMU OYyIET ONPEAETSAThCS KakK
cnenu(uKoil peraeMon 3aaun, Tak ¥ UMerolencs nHpopmaiuein 06 0ObeKTe.

Hepapxuueckas opraHuzaiiusi, KOHEYHO, HE SIBJISETCS UCKIIOYUTEIbHOM 0COOEHHOCTHIO
CEJICKOTO XO35MCTBa - TakOM NOJIXOJA K CTPYKTYpPUPOBAaHUIO MPUIOKUM K CaMbIM
Pa3HOOOpa3HBIM CHUCTEMaM - KOMMEPUYECKUM MPEANPUITHSIM, KOMIUIEKTaM KOMITbIOTEPHBIX
IpOrpaMM, COLUATBHOMY YCTPONCTBY, 3JIEKTPOHHOMY 00OPYIOBAHUIO U T. II.

OOBEKTHI, MPUHAISKAIINE KAKIOMY CTPYKTYPHOMY YPOBHIO, MOTYT PacCMaTpHUBAaThCS
U KaK CHCTEMbI, 0Opa3oBaHHbIE U3 MojAcUCTEM (00BEKTHI Oojiee HU3KMX YPOBHEMN), M Kak
MOJICUCTEMBI, BXOSIIIIUE B COCTAB HEKOTOPOU CUCTEMBI (0OBEKT 00Jie€ BLICOKOTO YPOBHS).

Jlns vepapXuyecKuX CUCTEM XAapaKTepHbI TPU BaXKHBIX CBOMCTBA:

1. Kaxnplii ypoBeHb HEpapXuu HMEET CBOM COOCTBEHHBIA SI3bIK, CBOIO CHUCTEMY
KOHLeNMi win nOpuHuunoB. K mpuMmepy, MNOHATUA «IIPOU3BOJCTBO  IMPOIYKTOB
JKUBOTHOBOJICTBA», «YPOXKAWUHOCTb CEIbCKOXO3UCTBEHHOM KYJIBTYPbD» MPAKTUUYECKU
JIUIICHBI CMBICJIA HAa YPOBHE KJIETKU WJIM OpraHesyIbl.

2. Ha xaxaoM ypoBHE HEpapXHH MPOUCXOIUT 000OIIEHNE CBONCTB OOBEKTOB Oojee



HU3KUX YPOBHEH. 3aKOHOMEPHOCTH, OOHAPY)KCHHBIC U OTMUCAHHBIC ISl TOCIEIHUX, MOTYT
OBITh BKIIIOUEHBI B OOBACHAIONIYIO ((PyHKIIMOHATBHYIO) CXeMy, 0OpeTasi Mpu STOM CBSI3b C
00BEKTOM BBICIIETO YpOBHA. TakuMm 00pa3oM, ONMHCAaHWE HA YPOBHE 1 CIOCOOCTBYET
00bsiICHEHUIO (MOHUMAHUIO) SIBJICHUH, UMEIOIINX MECTO Ha ypoBHE 1-1.

3. BzauMocBs3u Mexay yYpOBHSIMHM HE CUMMETpUYHBL. JlJIss  HOpPMabHOTO
(YyHKIMOHUPOBAHUSI OOBEKTOB BBICHIETO YPOBHSI HEOOXOAMMO, UTOOBI YCIEIIHO «padoTaIm»
00BEKTHI 00JIee HU3KOTO YPOBHSI, HO HE HA00OPOT.

Opnako riaBHas 3a7a4da MpU 3TOM — BBIOPATh KOMIIOHEHTHI CUCTEMBI TAKUM 00pa3om,
9TOOBl KKIOMY W3 HHMX ObLIa TPHUCYIIa OTHOCHUTEIbHAs aBTOHOMHS, TO €CTh, YTOOBI
BHYTPEHHHUE CBS3U B MpeEeiiax KaxIO0W MOJCUCTEMBI OB CHJIBHBIMHU, & B3aUMOJICHCTBUS
MEXIy TojcucTeMaMu — clia0biMu. OOBIYHO PEIIArOIIUM OKa3bIBACTCS TO OOCTOSITENBCTRBO,
YTO TMOJICUCTEMBI, MOJUISKAIINE PACCMOTPEHUIO, JOJDKHBI OBITh XOPOIIO H3Yy4YeHbl U
OTIMICaHBbI.

IonsiTue Mmogesu u moaeaupoBanns. Kinaccupurxanusa mojaesei

Hayunble 3HaHMS MOXHO pa3feiUTh Ha JBE KATErOpUU: @OYHOAMEHmMAlbHble U
NPUKIAOHbLE.

Dynoamenmanvhvle 3HAHUS OMHUCBHIBAIOT HamOoJjiee OOIIME 3aKOHbI MNPHUPOABI U
TEXHUKHU.

Ilpuxnaouvle 3Hanus NPENCTABISAIOT COOOW Pa3HOBUAHOCTH (PYHIaMEHTAIBHBIX 3HAHUN
Y HaXOJsAT NPUMEHEHHE IIPU OpraHu3allii MPOU3BOJCTBA TOBApOB U B cepe ycuyr. Kakas-
TO 4acTb 3THUX TOBAapOB M YCIYyI HCIIOJIB3YETCS B IPOLIECCE HMCCIEIOBAaHUW, YTO, B CBOIO
odepe/ib, MOBBIIAET YPOBEHDb (DYHIaMEHTAIBHBIX U MPUKJIAIHBIX 3HAHUI.

Jlns  cornacoBaHMsl pe3yJbTAaTOB «CMEXHBIX» HCCIEAOBATENbCKUX MpOrpaMM |
BBIPAOOTKH €IUHOTO YOEAUTENBHOTO ISl TPAKTUKH 3aKIIOYEHHUS - XOPOIIUM CPEICTBOM
OKa3bIBAETCS MOOEb.

Mooenb — wmaTepuanbHBII WM MBICICHHO TMPEJCTaBISEMbI OOBEKT, KOTOPHIA B
MpoLecCe HU3YyYCHHs 3aMeIIaeT OOBEKT-OPUTHHAN, COXpaHss HEKOTOpble BaKHbIE IS
JAHHOTO MCCIIEIOBAHUSI TUITUYHBIE €0 YEPTHI.

Mooenuposanue MOXHO paccMaTpUBaThb KakK 3aMELICHHE HCCIeayeMoro oOBeKTa
(opurvHana) ero YCIOBHBIM 00pa3oM, OMHMCAaHHEM WU JPYTUM OOBEKTOM, HMEHYEMBIM
MOJENbI0 U 00ECIIEUMBAIONIUM aJICKBaTHOE C OPUTHHAJIOM IOBEJEHUE B paMKax 3aJaHHBIX
nonyiieHuit. MojenrpoBaHue 0ObIYHO BBITIOIHSAETCS C LIEJIbIO MIO3HAHUS CBOMCTB OpUTrHHAala
MyTeM KCCIEIOBaHUs €ro MOJENU, a He caMoro o0obekTa. MojenupoBaHue OMPABIAHHO B
TOM Ciy4dae, KOrja OHO MpOIIE CO3JaHUsl CaMOr0 OpPUTHMHANA WIM KOTJa MOCIEAHUUN IO
KaKMM-TO MPUYMHAM JIy4lle BOOOIIE HE CO3/1aBaTh.

C MoaenssMu ¥ MOJETMPOBAHUEM Mbl CTAJKUBAEMCSl B HallEH KU3HHU KaXIbli JeHb. B
JETCTBE peOEHKa OKPYIKalOT UTPYIIKH — MAIIUHKH, KYKJIbl, KOHCTPYKTOPBI U T. JI. - MOJEJH,
MOBTOPSIIOIIUE OTJEIBHBIE CBOMCTBA PEajbHO CYIIECTBYIOIIUX NpenmeToB. Urpas, pedeHok
NOJy4aeT Ba)XXHbIE 3HAHUA O HHUX U, BbIPAcTas, HAUMHAET TPaMOTHO TPUMEHSTH YKE
peanbHble OOBEKTHl. B mpolecce MBIIIIEHUS YEIOBEK ONEpUpyeT oOpa3amMu OOBEKTOB
OKpY>KaloIllero MHpa, KOTOPBIE SIBIISIIOTCS Pa3HOBUAHOCTSIMU MOJi€Jed — KOTHUTUBHBIMU
(MBICIIEHHBIMU ) MOJICJISIMHU.

PeanbHas monb3a 0T MOJAETUPOBAHUS MOXKET ObITh TIOJyY€HA MPU YCIOBUH, YTO MOJIENb



adekeamua OPUTMHAIY B TOM CMBICIIE, YTO JOJKHA C JOCTATOYHOW TOYHOCTHIO OTOOpa)aTh
MHTEPECYIOIINE UCCIEA0BATEINS XapaKTEPUCTUKU OPUTHUHANA.

B GosbmIMHCTBE cy4aeB MOJIETUPOBAHUE BOBCE HE 3aMEHSET peajibHbIi OOBEKT U HE
OTMEHSIET HEOOXOAMMOCTH B €ro pa3padOTKe U HATypHOM HCHbITaHUU. OHO MPOCTO
3HAYUTEILHO YMEHbIIIAeT 00BEM padoT MO MPOEKTHUPOBAHUIO U UCCIIEIOBAHUIO 00BHEKTOB. B
TeX K€ CIydasX, KOrja 3TO He TaK, CTOUMOCTh MOJEIUPOBAHUS MOXKET OKa3aThCsl BITOJTHE
CPaBHUMOH CO CTOMMOCTBHIO Pa3pabOTOK M HATYPHBIX HCIBITAHUM H3AENHUi (BCIIOMHUM
TPEHAXKEPHYIO MOJIETb CAMOJIETA).

Hanum  kimaccudukaruio  MoJeied,  OTpaxarllyld B TEpBYyHO  OodYepelb
METOJIOJIOTUYECKUE BOMPOCHl MPOLEAYphl TOCTPOCHHUS MATeMaTHYECKHX MOJENEH ¢
HaXO0XJEHUS UX PEIIeHUs ¢ MoMoIIb0 OBM.

Ecniu  wucxoauTh W3  1ENEBOr0  HampaBlIeHUS  HUHMOPMAIMOHHBIX  TTOTOKOB,
APKYTUPYIOMIUX MEXKIY 00OBEKTaMU M OKPYKAIOITUM MUPOM, MOJIETH MOKHO pPa3JenuTh Ha
MOJENH JUISl UCCAe008aAHUSL U MOACIIU JUISl YRPAGIeHUS.

Mooenu ons uccnedoosanus BISIIOTCS (POPMOI OpraHU3AIMU U TIPEICTABICHUS 3HAHUH,
CPEACTBOM COCIMHEHUSI HOBBIX 3HAHUU ¢ uUMeromuMmucsa. [lpu pacxoxaeHun MOJenu ¢
PEATBHOCTHIO ATO HECOOTBETCTBUE JIUKBUUPYETCS IyTEM U3MEHEHUSI MOJIEIH.

Mooenu ona ynpaenenus SBISIOTCS CPEICTBOM OpraHU3allMU MPAKTUYECKUX JIEUCTBUM,
CIOCOOOM MPE/ICTABICHUS STATOHHBIX JICUCTBUMN WU UX pe3yJibTaTa, T.€. SIBISIOTCS pabounM
npeacTaBieHueM Ileieil. Mogenu Jyisi yOpaBJICeHHUS UCIONB3YIOTCS JJISI TOTO, YTOOBI MpHU
O0OHaAPY>KEHUHU PACXOXKJICHUS MEXKy MOJIETBIO U PEAIbHBIM MPOIECCOM HAIMPaBUTh yCUIIUS
Ha U3MEHEHUE PEATbHOCTHU TaK, YTOOBI MPUOIHU3UTH €€ K Mojenr. OHU HOCAT HOpMaTUBHBIN
XapaKkTep, UTPAIOT POJIb CTAHAAPTA, MOJ| KOTOPBIM MOJATOHSIOTCS Kak cama JesTeIbHOCTb,
Tak U ee pesyabrar. [Ipumepamu mojenel ympaBieHHs CIyXaT IJIaHbl U TPOTPaMMBbI,
yCTaBbl OpraHU3allvii, 3aKOHBI, AITOPUTMBI, pabo4Yue YEpPTEk U U IIA0JOHBI, MapaMeTPhI
oTOOpa, TEXHOJOTHUECKHUE IOIMYyCKU, TEXHUYECKNE W arpOTEXHOJOTUYECKHEe TPeOOBaHUS U
T.J.

OCHOBHOE pa3IMuhe MEXKAYy HCCIEAOBATEIbCKUMU MOJEISIMA WU MOJECISIMH ISt
YIPaBICHUS] COCTOUT B TOM, YTO MOJIENH JJi UCCIIEIOBAaHUN OTPa)KaroT CYIIECTBYIOIIEE, a
MOJENH JUIsl yIIPaBJIEHUS — HE CYLIECTBYIOIIEE, HO KETaeMOe U BO3MOXKHO OCYIIECTBUMOE.

[Io ¢dopme mnpencraBieHuss MOACIUA NENAT HA. @uauyeckue, CUMBOUYECKUE U
cMeulannule.

Dusuueckue mooenu OAPA3ILSIAIOTCS Ha MOJCITH 10000Us U AHANO208ble.

Mogenn nooobusi XapakTepu3yrTCs HEKOTOPhIMU MACIITA0HBIMU HW3MEHEHUSIMHU,
BbIOMpAaEMbIMU B COOTBETCTBUU C KPHUTEPUSMHU MOA00Us (Hampumep, riolyc- MOJeNb
3emHoro 1mapa). [Ipupona mporecca u ero (usuyueckass CyIIHOCTh OJIMHAKOBBI, KakK IS
MO/IEH, TaK U JUIsl UCCIIETy EMOTO OpUTHHAJIA.

AHanozogvie MOJIeTM OCHOBaHBbl Ha WM3BECTHBIX aAHAJIOTHUAX MEXIY HPOTEKaAaHHUEM
MPOIECCOB B MEXAHUYECKUX, TETUIOBBIX, IIEKTPUIECKUX, THEBMATHUECKUX, THAPABINIECKUX
U JpYyTUX JUHAMUYECKUX CHUCTEMaxX W TMpeJHa3HA4YeHBbI IJIs MCCIEIOBAHMS CTAaTUUYECKUX U
JTUHAMUAYECKUX CBOMCTB O0BEKTA.

Cumeonuyeckue MOJIETTU XapaKTEPU3YIOTCI TEM, UTO NTapaMeTPhl pealbHOr0 00bEKTa U
OTHOIIEHUSI MEXKTy HUMHU MPEICTABICHbI CUMBOJIAMHU:

- CEMAHTUYECKUMH (CIIOBAMM),

- MaTEMaTHUYECKUMH,



- JIOTHYECKUMU.

Kitacc cumBonMueckux Mojienel BecbMa Iupok. Hapsay co ClloBECHBIMU ONMCAHUSAMU
(GYyHKIMOHUPOBaHUSI OOBEKTOB - CIEHApHUsIMH, CIOJIa TAaKXKE OTHOCITCS CXEMaTHYECKUE
MOJENN: YepTeXH, TIpapuku © OJOK-CXEMBbI, JIOTHYECKHE OJOK-CXeMbl (HarpuMmep,
QITOPUTMBI TIPOTPaMM) U TaONMUIBI pEIICHUN, TaOMWUIBI W HOMOTPAMMBI, a TaKke
MaTeMaTU4YeCKHe OMUCAHUS — MamemMamuiecKue Mooeu.

Mamemamuueckas modensy TpeNCTaBIsieT co00i HAOOp (hopManTbHBIX COOTHOUICHMIH,
KOTOpBIE OTOOpa)karoT MOBEJIEHUE UCCIETYEMON CUCTEMBI U COCTOSIIEE M3 COBOKYIHOCTH
CBSI3aHHBIX MEXIYy COOOM MareMaTHUYeCKHMMH 3aBUCUMOCTIMU ((hopMyJsiaMu, YpaBHEHUSMH,
HEPAaBEHCTBAMH, JIOTMUECKHMHU YCIOBHSIMH) BeIMUMH - (hakropoB. Ilo cBoeil ponu 3tu
(hakTOPHI 11e]1ecO00pa3HO MOAPA3ACIUTh Ha apaMeTPhl U XapakTepucTuku (puc.1.2).

Mooenu @ynkyuonuposarus BKIHOYAIOT IMIUPOKUN CHEKTP CUMBOJHUUYECKUX MOJIEIEH,
HaIpuMmep:

MOO€eNb  JHCUSHEHHO020 UYUKIA Cucmemsl, OIUCHIBAIONIAs IPOILECChl CYLIECTBOBAHUS
CUCTEMBI OT 3apOKIICHHUS 10 IPeKpalieHus: PyHKIMOHUPOBAHUS;

Mooenu  onepayuu,  BBINOJIHAEMBIX  OOBEKTOM,  MPEACTABIAIOT  ONUCAHUE
B3aMMOCBSI3aHHOW COBOKYITHOCTH MPOILIECCOB (PYHKIMOHUPOBAHMS OTAEIBHBIX 3JIEMEHTOB
obbekTa. Tak, B cocTaB Mojeled omnepanuid MOTyT BXOIJUTh MOJEIU HaJEKHOCTH,
XapaKTEPU3YIOLIUE BbIXO AIEMEHTOB CUCTEMBI U3 CTPOSI MO BIUSHUEM 3KCIUTyaTallMOHHBIX
(bakTopoB;

uHopmayuounvie Mooenu, OTOOpaXarollhe BO B3aUMOCBS3M HCTOUYHUKOB u
notpedureneit undopmaluu, BUAs HHGOPMAILIUK, XapaKTep ee MpeoOpa3oBaHusl, a TAKKE UX
BPEMEHHBIE U KOJIMYECTBEHHBIE XapAKTEPUCTHKH;

npoyeoypHvie  MoOeiau, ONHUCHIBAIOLUIME TOPSJIOK  B3aUMOJACHCTBUSL  AJIEMEHTOB
UCCEAYEeMOro OObEKTa MPHU BBINOJIHEHUH DPa3IUYHbIX OMNEpalnui, Hampumep o0padOTKu
MaTepUaJIoB, AEATEIbHOCTU NEpcoHalla, HCMOJIb30BaHUA HH(OpMaluu, B TOM YHUCIE H
peanu3aluy npoieayp NPUHATHS YIPaBICHYECKUX PEIICHUMH;

8pemenHble MoOenu, ONMUCHIBAIOIIME MpoueAypy (yHKIMOHMpOBaHUS OOBEKTa BO
BpPEMEHH U paclpeiesieHne pecypcea "BpeMa’ Mo OT/ebHBIM KOMIIOHEHTaM 00BEKTa.

llapamempamu oO0beKkTa Ha3bIBAIOTCA (PAKTOPHI, XapaKTEPU3YIOIIHE CBOMCTBA 00BEKTa
WM COCTaBISIIOLIMX €ro 3JeMEeHTOB. B mpoiecce ncciaenoBanusi 00beKTa psjl MapameTpoB
MOXET M3MEHSTHCS, IO3TOMY OHM HA3bIBAIOTCS NepeMeHHbIMU, KOTOPhIE B CBOIO OYEpelb
NOIPA3JIEISAIOTCS Ha nepeMeHHble COCMOSAHUSL U NepeMeHHble YNPaeieHUs.

Ilepemennvie cocmosinus 0ObEKTa SIBISIIOTCS (DYHKIMEH MEpPEeMEHHBIX YIpPaBICHUS U
BO3JICYICTBUIM BHEIIHEWU CPEIBI.

Xapaxkmepucmuxamu (BBIXOJHBIMUA XapaKTEPUCTUKAMHU) Ha3bIBAIOTCS HHTEPECYIOIINE
MCCJIEI0BATENsl HEMOCPEICTBEHHbIE KOHEYHBIE pe3ysibTaThl (YHKIHOHUPOBAHHUS OOBEKTa
(ecTeCTBEHHO, YTO BBIXOJHbBIE XaPaKTEPUCTUKU SIBIISAIOTCA IEPEMEHHBIMU COCTOSTHUS).

Xapaxkmepucmuxu euewinell Cpelbl ONUCHIBAIOT CBOWCTBA BHEIIHEH Cpeibl, KOTOpPbIE
CKa3bIBAIOTCS Ha Tpolecce M pe3yibrara (PyHKIMOHUPOBAHUS OOBEKTAa. 3HAYEHUs psAla
(akTOpOB, OINpEneNsIONIe HavyaJlbHOE COCTOSIHME OOBEKTa WM BHEIIHEW Cpe.bl,
Ha3bIBAIOTCS HAUANbHBIMU YCA0BUAMU.

[Ipu onrcanuy MaTeMaTUYEeCKON MOJIENH OTIEPUPYIOT CIETYIONIMMHU NOHATHSMU:

- Kpumepuii OnMmuMaibHOCMu,

- yenegast pyHKYusl,



- cucmema 02paHudeHul;

- YpagHeHue Ce53uU,

- peuierue Mooeu.

Kpumepuem onmumanvHocmu Ha3bIBaeTCd HEKOTOPBIA  TMOKa3aTelb, CIY KAl
dbopmanuzaimeil KOHKPETHOM LETH YMNpPaBJICHUS W BbIpAXaeMbld MpPU TOMOIIU IEJIEBOM
byHknum 4epe3 (akTopbl Mojaenu. KpuTepwii ONTHMATBHOCTH OMPEISISIET CMBICIOBOE
comepxanue 1eneBoi QyHkuuu. B psnme ciydaeB B KauecTBE KPUTEPHUS ONTUMAIBHOCTU
MOKET BBICTYTIATh OJIHA U3 BHIXO/IHBIX XapaKTEPUCTUK 00BEKTa.

Monene 00 bekTa

e e e e e e e e = BelxoOHbIE

XapaKTepHCTHEN KAPAKTEPHCTHEN

- I KTE]
BHEWHEN ¢peibl I MepeneHHble 00 bekTa
—ﬂ.l —
—== COCTOAHMA —t
. — =~
I |
! i

HavanbHbIE
YCnoBHA

MapaMeTpbl 00 beKTa

Puc.1.2. Knaccuduxanus hpakTopoB 10 UX POJIH B MOJIETIH.

Llenesas ynkyus MaTeMaTUYECKU CBS3bIBAET MEX]Y cOO0W (DaKTOpBI MOJENHU, U €€
3HAUYCHUE OINpEAECsAeTCS 3HAUCHUSIMU ATHX BelduduH. CojeprKaTelbHBIA CMBICI IIEJIEBOM
GyHKIMIA TPUAACT TOIHKO KPUTEPHUH ONITUMATHHOCTH.

Cucmema ocpanuvenus ONPEHEISIET MPEAENbl, CyXarollue 001acTb OCYUIECTBUMBIX,
MPUEMJIEMBIX WU JIOMYCTUMBIX PEIICHUH W (PUKCUPYIOIIME BHEUIHUE W BHYTPEHHUE
cBoiicTBa 0oOBekTa. OrpaHUYCHHST OMPEACNSIIOT 00JacTh MPOTEKAHUS MpoIlecca, MPeebl
M3MEHEHUsI TapaMeTPOB U XapaKTEPUCTUK OOBEKTA.

Ypasnenus cea3u ABIAIOTCS MaTeMaTUIECKOM hopMann3aireit CucTeMbl OTPaHUYCHUN.

Kputepun onTUManbHOCTH M CUCTEMA OTPaHUYEHUN  OMNPENEISAIOT KOHIEMIIUIO
NOCTpOEHUs1 Oyaylled MaTeMaTUYeCKOH MOJENH, T.€. KOHYENMmydaibHyl0 MOO0elb, a HX
dopmanuzarusi, T.e. 1eneBas QGYHKIUS W ypaBHEHUS CBS3U, TMPEACTABISIECT COOOM
Mamemamuyeckyio Mooeb.

Pewenuem wmaremaTudeckoil MoOJENM Ha3bIBaeTCAd Takod HaOOp (COBOKYIHOCTD)
3HAYEHUH MEPEMEHHBIX, KOTOPHIN YIOBIETBOPSET €€ YPAaBHEHUSIM CBSI3H.

Mogenu, UMEIOUMe MHOTO PEIICHUN, Ha3bIBAIOTCS GAPUAHMHBIMU B OTIUYHE OT
be3sapuaHmubix, UMEIOIMUX OAHO pemieHue. Cpeau MOMyCTUMBIX PEIICHUN BapUaHTHOU
MOJIENU, KaK TMPaBWIO, HAXOJUTCS OJHO PEIICHHE, NPU KOTOPOM IiesieBas (PyHKIHS, B
3aBHCHUMOCTH OT CMBICIIa MOJIEIH, UMEET HamOOoJbIlee WM HaUMEHbIlee 3HaueHue. Takoe
peleHue, Kak W COOTBETCTBYIOIEE 3HAYEHUE IIeJIeBOM  (DyHKUMH, Ha3bIBaeTCs
ONMUMATLHBIM.

B 3aBucumoctu OT creneHd (POPMATM30BAHHOCTH CBsi3ed MeExXay (akTopamu
pa3IUYalOT aHAIUMUYecKue U aneopummuieckue Mooeu.

AHanumuueckoti Ha3bIBAE€TCS  MOJIeb B BHUJE ypaBHEHUM WM HEPABEHCTB, HE
MMEIOIINX PA3BETBICHUM BBIUUCIUTEIBHOTO MpOIlecca MPU ONPECIICHUN 3HAYCHUN JTIO0BIX
MIEPEMEHHBIX COCTOSTHUS MOJIEIH, 1IeIeBOM (DYHKIIMU U ypaBHEHUN CBSI3H.



Ecnu B mMareMaTHyeckux MOJENSAX €AMHCTBEHHAs IesieBas (PYHKIMS M OTpaHUYCHUS
3aJjaHbl AHAJIMTUYECKH, TO TMOJOOHBIE MOJEIM OTHOCATCS K Kiaccy Mojenen
MAaTeMaTU4YECKOr0 IPOrpaMMHUPOBAHUSL.

Xapaktep (yHKIHMOHAIBHBIX 3aBUCUMOCTEH MOXET OBITh JUHEUHBIM U HEJIIMHEHHBIM.
COOTBETCTBEHHO ATOMY MAaTEMATHYECKUE MOJEIIH JEIATCS Ha JIUHEUHble U HeIUHEUHble.

B cnoxHOM cHCTeME 3a4acTyl0 TOpa3lo JIeT4ye IOCTPOMTh €€ MOJENIb B BHUIE
anzopumma, TIOKA3bIBAIOIIETO OTHOILIECHHUS MEXIY JJIEMEHTaMH CUCTEMBbI B IIpoOlEcce €€
(YHKIIMOHUPOBAHHUS, 3aJaBaeMble OOBIYHO B BUJE JIOTUYECKHX YCJIOBHM - pa3BETBICHUMN
X0Ja mporecca.

K anropurMuyeckuM MoJEIsIM OTHOCSITCS U UMUMAYUOHHbIE MOOeNU — MOACIUPYIOIIUe
QJITOPUTMBbI, UMUTHPYIOILIME TTOBEJCHUE JIEMEHTOB U3y4yaeMOoro oObeKTa 1 B3aUMOJCCTBHE
MEXAY HUMH B mpo1ecce GyHKIIMOHUPOBAHUSL.

[Ipy WMUTALMOHHOM MOJEIMPOBAHUM TpoliecC (YHKIIMOHUPOBAHUSA TOJCUCTEM,
BBIPQ)KEHHBIN B BHJIE NIPABWJI U YPAaBHEHUH, CBS3BIBAIOIIUX IEPEMEHHBIE, UMUTUPYETCS Ha
KoMmnbroTepe. IS HMMHUTAUMM UCIOJB3YIOTCS  CHEUUAIbHBIE CpPEIbl HMMHUTAlMOHHOIO
MOJEIUPOBAHUS, MO3BOJSAIOIINE CTPOUTH MOJEIH, UMUTUPYIOIIKE padOTy MOIEIUPYEMOM
CUCTEMBI, C JIIOOOU CTENEeHbIO JOCTOBEPHOCTH 0€3 MPOBEACHHUS MOIPOOHBIX aHATUTHUYECKUX
npeoOpa3oBaHUM.

B 3aBHCHMOCTH OT TOTO, COJEPKUT JIU MaTeMaTH4ecKas MOJIENb ClIy4ailHble (PaKTopBhl,
OHA MOKET OBITh OTHECEHA K KJIACCY CIMOXACMUYECKUX UIU OeMEPMUHUPOBAHHDBIX.

B odemepmunuposanuvix mMonensx HU 1eneBas (yHKUUS, HU YpAaBHEHUS CBSI3U HE
coepxaT cllydailHbIX (akTopoB. CrenoBaTeNbHO, A JAHHOTO MHOXECTBA BXOJHBIX
3HAYEHUI MOJIENIA Ha BBIXOJE MOXKET OBbITh MOJIYYEH TOJIBKO OJMH €IMHCTBEHHBINA PE3yJIbTaT.
['maBHass 0COOEHHOCTh JETEPMUHUPOBAHHOM MOJENU 3aKIIOYaeTCs B TOM, YTO JIFOOOU
MporHo3 (KMBasi Macca >KMBOTHOTO, YPOKAaWHOCTh KYyJbTYpbl, KOJUYECTBO OCAJKOB) OHA
GopMupyeTcs B BUJE YMCia, a HE B BUJIE PaclpeiesieHns BEpOsSTHOCTEH. JTO B psijie clydyacB
IPUEMJIEMO, OJHAKO KOTJA MPUXOAMUTCS UMETh JEN0 C BEIMYMHAMH, 3HAYEHUE KOTOPBIX
npejcKa3ath TPYIHO (KOJMYECTBO OCAJIKOB), TAKOHM IMOJXOJ] OKAa3bIBACTCS COBEPIICHHO
HEYJOBIETBOPUTEIbHBIM.

Cmoxacmuueckue mamemamuyeckue mooenu UMEIT  (PakTopbl C BEPOSTHOCTHOU
OpUPOAOM M XapaKTEpHU3YIOTCS KaKHUMH-THOO 3aKOHAMU pacHpelesieHUs. 3HadyeHUs
BBIXOJHBIX XapakTEPUCTUK B TaKUX MOJEIAX MOTYT OBbITh MpeACcKa3aHbl TOJIBKO B
BEPOSITHOCTHOM CMBICTIE. DTO JAET BO3MOYKHOCTh OLICHUBATh HE TOJILKO CpPEIHEE 3HAUCHUE
IIPOTHO3UPYEMOTO ITapaMETPa, HO U €ro TUCIEPCHIO.

CrenyroomuM NpU3HAKOM, MO0 KOTOPOMY MOYHO pa3jiMyaTh MaTEMaTUYECKUE MOJECIIH,
ABJIETCS CBA3b C (DAKTOPOM BPEMEHH.

Cmamuueckas modenb — 3TO MareMarnyeckas (yHKIHs, B KOTOPYIO HE BKIIIOUEHA
nepeMeHHass BpeMeHU. Bce 0COOEHHOCTM NOBEAEHUS CUCTEMbI, MMEIOIINE BBIPAKEHHYIO
3aBHCHUMOCTb OT BPEMEHH, MPU ITOM HUTHOPUPYIOT. A MOCKOJBKY BCE B MHUpE OBICTPO JH,
MEJJIEHHO JIM, HO MEHSETCs, TO Jrbass craruueckas Mojenb yciaoBHa. (CTaTH4ecKuMH
MOJEISIMHA TOJB3YIOTCS, KOIZAa B paMKax II0CTABICHHOM 3a1a4yd WHEPLUUOHHOCTBIO U
"MaMsThIO" peasbHON CUCTEMBI MOKHO MPEHEOpeUb. ITO BO3MOXKHO MPHU BBINOJHEHUHU Psia
YCJIOBHUM, B YUCIO KOTOPBIX BXOJST CIEIYIOLINE:

- CUCTEMa YCTOIUMBa, T.€. MePEX0HbIE MPOLECCHl OCIE CKAYKOOOPa3HOro H3MEHEHUS
BXOJIOB 3aTyXaroT;



- BXO/Ibl MEHSIIOTCS MEJUIEHHO;

- BBIXO/bI U3MEHSIIOTCS PEAKO.

Marematuyeckas MOJENb CUCTEMbI HA3bIBACTCS OUHAMUYECKOU, €CIU 3HAUCHHE €€
BbIX0/a Y(t) MOXET 3aBUCETh OT BpeMeHHU t mpoTeKaHus mpoliecca, €ro MpoIuioro S:

y(0) = Fu(s), s<t}). (1.1)

JIlnvHamMudeckne MOJENM MO3BOJSAIOT YYECTh HAIWYME 'MamATH'', WHEPLIUOHHOCTH
cucTeMbl. MaTeMaTH4yecKUM amnmnapaToM OINUCAaHUS JUHAMHYECKUX CHUCTEM SIBISIIOTCS
muddepeHnnanbabie, pa3HOCTHBIE YPAaBHEHUS, KOHEYHBIC aBTOMAThI, CIIy4allHbIE MPOIIECCHI.
JlunaMu4eckrue MOJENH, UMEIOIINE MPAKTUYECKYI0 IEHHOCTh, OOBIYHO CTPOSITCS HA OCHOBE
muddepeHnnanbHbIX YPaBHEHUM, HE TIOIAIONTUXCS IPSIMOMY MHTETPUPOBAHUIO, U PEIICHUE
UX HENb3s MOJYy4YUTh B BHUJE NPOCTHIX AHAJUTUYECKUX BbIpaxeHuil. B 3ToM ciydae
npuoOeraT K YUCIEHHbIM METOJaM PEIICHH Ha KOMIbIOTEPE C MOMOILIBIO CIEIHATLHOTO
MPOTPAMMHOTO 00eCIIeUEHUSI.

Cuctema MOXKET OBITh OUCKDEmHOU UNU HenpepuléHOoUl TO BXOJaM, BBIXOJaM M IO
BpemMeHH. [loJl TMCKpETHBIM MOHMMAETCS KOHEYHOE WJIM CYETHOE MHOXECTBO - OJIMH, JBa,
Tpu U T.4. Ilox HEnpepbIBHBIM OHUMAETCS MHOXECTBO - OTPE30K, JIyd WM NpsiMasi JIMHHUS,
T.€. CBSI3HOE YMCIOBOE MHOXECTBO, KOJMYECTBO JJIIEMEHTOB KOTOPOTO CTPEMHUTCA K
o6eckoHeuHocTH. Kak mpaBuio, MUCKPETHOCTh BXOJla BJIEYET 3a COOOM JUCKPETHOCTD
BbIXOJla oOBekTa. Kpome TOoro, uisi CTaTMYECKMX CHCTEM MCYUE3aeT pa3HULA MEXKIY
HEIPEPBIBHBIM U JUCKPETHBIM BPEMEHEM.

CmewanHble MOJENM MOTYT COJEpKaTh Kak (U3MUECKHE, TaK M CHUMBOJIUYECKHUE
AJIEMEHTBHI.

Imnupuyeckue MOIEIHU ONMCBHIBAIOT CBSI3W MEXKIY MapaMeTpamMu 3JE€MEHTOB OJHOTO
ypoBHs. Pa3paboTumk sMIUpUYECKOM MOJENM BCErJa OCTaeTca B IMpeAelax OJHOTro
€MHCTBEHHOTO YPOBHS OpraHU3allMOHHON HepapXuH, TJI€ OH U CTPOUT YypaBHEHUS,
CBSI3BIBAIOLIME MEXIy COOOW MapameTpbl, CBOMCTBEHHBIE IOACUCTEME TOJBKO JAHHOTO
YPOBHSI.

DYHKYUOHANILHAS MOJIETb OOBSICHSIET CBA3M MEXIY SJIEMEHTaMH KaK OJHOTO YpPOBHS
MepapXuu, TaKk U MEXKIY pa3IndHMU ypOBHSMH. Pa3zpaboTuuk (pyHKIIMOHAILHOW MOCIH
CTPEMUTCSI ONHcaTh MOBEIEHHE CUCTEMbl C (yHIAMEHTAIbHBIX MO3UIMH, 3aTParuBarOIIUX
OCHOBY pabOThI 00BEKTA, YUUTHIBAIONINX Hanboee 00Ire 3aKOHOMEPHOCTH €ro paboThI.

Bcerna MOXXHO TMOCTPOHMTH Takyl SMIIMPHYECKYIO MOJeNb, KOTopas Oblia Obl
COrjJjacoBaHHAa C MAaCCHMBOM OIBITHBIX JIAHHBIX Jydille, 4eM (yHKIHOHaJIbHasdA, T.K.
AMIIUPUYECKAsE MOJENb NPAKTUYECKM CBOOOJIHA OT OrpaHUYEHUH, B TO BpeMs Kak
BO3MOKHOCTH (PYHKIIMOHAJIIBHOW MOJIENIM OTPaHUYMBAIOTCS TMOJIOKEHHBIMH B €€ OCHOBY
TOMYIICHUSIMH, UICSIMU U TUTIOTE3aMH.

2.1. [losryyeHue TaHHBIX

HccrnenoBanre peaqbHOTO OOBEKTa M €ro MaTeMaTHYSCKOM MOJEIN CBSA3aHO C
UCII0JIb30BAaHUEM MCXOIHOW WH(MOPMAIIMH, TOJIy4aeMOi B IPOIECCE HEMOCPEACTBEHHOIO
u3MepeHus Ha o0bekTe. [losydeHrne TaHHbBIX OCYIICCTBIISIOT Iy TEM:

- 6CeoOUec0 KOHMpOJis;

- 8bIOOPOUHO20 UCCNIEO0BAHUSL,

- NIAHUPOBAHUSL IKCNEPUMEHMA.



[Ipu 6ceobwem ronmpone OCYMIECTBISIOT M3MEPEHHS CO BCEX OOBEKTOB, MO BCEM
napaMerpaM Ha BCEX BPEMEHHBIX MHTEpBajiaX. DTO MpeAroiaracT OoyblIne MaTepHalbHbIE
Y BPEMEHHBIE 3aTpaThl HA OCYLIECTBIECHUE UCCIIEIOBAHNUS.

Buvibopounoe uccnedosanue — 3TO METOJ HCCIEIOBaHUA, MPU KOTOPOM IapameTphbl
U3y4aeMOro SIBJIICHUS, MPOUCXOIAIIETO HAa OOBEKTE, YCTaHABIMBAIOTCS IO OIpPENEICHHON
YacTH ATOr0 OOBEKTa HA OCHOBE MOJIOKEHUH CllydailHOro otOopa- BbIOOpKHU. Pe3ynbTaThl
UCCIIEIOBAaHMUSI 4YacTU OOBEKTa pacHpOCTPaHSAIOTCI Ha BEChb OOBEKT - TEHEPaJbHYIO
COBOKYIIHOCTb. B psiie ucciieioBaHUN 3TOT METOJ SIBISETCS €AUHCTBEHHO BO3MOXHBIM,
HampuMep: MpU KOHTPOJIE KauyecTBa MPOIYKUIHH, MPOBOAMMOM IYTEM YHUUTOXEHUS WIH
pa3okKEHUsT Ha COCTABJSIIOIIME M3y4aeMOro MNpOAyKTa, B TOCYyJAapCTBEHHOM U
BEJOMCTBEHHOMN CTaTUCTHKE, TOPTOBIIE.

Hampumep, 3epHO, HaxoxsIeecs Ha XpaHEHUH, JOJKHO IPOBEPITHCSA HA COJEpIKAHUE
KJICHKOBUHBI. BEIOOPOYHBIN METO MCCIIEOBAHUS MIPEIoiaraeT, 4YTo OyJAeT UCCIeI0BaThCs
HE BCE 3€PHO, a TOJBKO €ro 4acTh, HAIIPUMEDP, Macca B 1 KI' ¢ KAKIOT0 JIeBaTopa, B3sTOU U3
LEHTPAJIBHON YaCTH €MKOCTH B OIIPEIECIICHHBIE CPOKU XPAHEHUSI.

Oco0eHHOCTh BBIOOPOYHOTO HCCIAEAOBAHUS COCTOUT B TOM, UYTO BBIOOp €IUHUI] IS
oOcienoBaHusl MPOUCXOAMUT 0 NPUHLMUIY PaBHBIX BO3MOXKHOCTEW IONAJaHUs B BBIOOPKY
K2KJI0M €IMHULBI UCCIEAYEMOI0 IapaMeTpa - CYUTAETCSH, YTO KIECHKOBHHA B Macce 3epHa
MOCTOSIHHA JUIsl BCEro 3JIEBaTOpa - T'€HEPAIbHOW COBOKYMHOCTH (ISl OJHOM MAPTUU WIIU
notoka). [Ipu pacnpocTpaneHun pe3ynbTaToB BHIOOPKU Ha BCIO TEHEPAIbHYIO COBOKYIHOCTD
BO3HMKAIOT OIIMOKH, 3aBUCSIIME OT Pa3HbIX (DAKTOPOB: CTENEHH BapHallMM H3y4aeMOro
SBJICHHS], YUCIICHHOCTH BBIOOPKH, METOJIOB OTOOpA €IMHHUIL IJI1 MCCIEI0BAaHUs, MPUHATOIO
YPOBHSI JOCTOBEPHOCTH pPE3yJIbTAaToOB. [l CHM)KEHUS OIIMOKM NPUMEHSIOT CilydailHble
(paHIOMU3HPOBAHHBIE) BHIOOPKH.

Panoomusayus- 31o ciydailHblid BBIOOp OOBEKTa HCCIEIOBaHUS, €ro YpPOBHS WU
BapHUaHTAa.

HUcxoonvie sxcnepumenmanbHvle JaHHBIE C 00BbEKTA, HAPUMEDP IS ABYX BEIUYMH X U
Yy, dopmupyrorcs B Buae TaOIUIl U3MEPEHUN 3aBUCUMOW (BBIXOJIHOM) BEIMYUHBI Y OT
HE3aBUCUMOM (BXOHOM) BeTWYMHBI X, Tabmuma 2.1.

HcxonHple JaHHbIE 00 00BEKTE WM €r0 MOJAEIN MOTYT ObITh IIPEACTABIEHBI B BUJE:

- OTJENbHBIX YHCET;

- BEKTOPOB U MaTpHL YHCEIT;

- BPEMEHHOTO (JUHAMHUUYECKOI0) psiaa.

[Tpu manpHeiimelr 00paboTKe MOTYyYEHHBIM MACCHUB JaHHBIX YAOOHEe MPECTaBISTh B
BUJIE MaTPULIBL:

X = [ Xu1 X12 ... X1n X21 X22 ... X2nXm1 Xm2 ... Xmn], 2.1)

rae M- YHCIO CTPOK MAaTpulbl (BO3MOXHO HMHTEPHPETUPOBATH KAK YHUCIO
HOBTOPHOCTEH 3KCIEPUMEHTA);

N- YUCIO CTOJIOIOB MaTpUIlbl (BO3MOXKHO HMHTEPIPETUPOBATH KaK 4YUCIO (PaKTOPOB,
MEPEMEHHBIX).

AHaJIOTUYHO B BUJI€ MAaTPUIIbI MOKHO MPEICTaBUTh M BBIXO/IHbIE TepeMeHHble Y. Eciu
MaTpulla UMEET OJIUH CTOJIOEL WIIK OJHY CTPOKY, TO €€ pacCCMaTPUBAIOT KaK BEKTOP.

OKcnepmuvle OyeHKU TPUMEHSIOTCS, KOTJa HET HaJJjiexalled TEeOpEeTUYECKOW WIIH
AKCIIEpUMEHTATLHON WMHpopMarmu 06 o0bekTe ucciaenaoBanus. Mcxoas u3 moiaydeHHON B
pe3yibTaTe aHauu3a MojieNu 00beKTa HCXOAHOM MH(OpMALIK, ONIPEAENSIOTCS HapaBIICHHUS,



CHELHMATBHOCTH, 0 KOTOPBIM HEOOXOIUMO MPUBJIEYb SKCIEPTOB. B olieHke sKkcnepTa OyayT
MHTETPUPOBAHBI €0 3HAHUS, UHTYULMS U OIIBIT, OTHOCSIIHECS K KOHKPETHOMY SIBIICHHUIO.

Tabmuna 2.1. DnemeHTapHas ¢opMma MPEICTaBICHHUS dKCIICPUMCHTAIbHBIX JaHHBIX (I-
HOMED AKCIEPUMEHTA, N- KOJIMYECTBO IKCIIEPUMEHTOB).

HOMeEp 1 2 n

IKCMEPUMEHTA, |

X1 X2 Xn

y
OauH U3 METOJ/I0B DKCIIEPTHOU OLICHKU - METOJ /[enbghu, COCTOUT B MOCIIEI0BATEIBHOM

AHKETUPOBAHWM MHEHHMH OHKCIEPTOB Pa3IUYHBIX HANpPaBICHUN  JIEATEIbHOCTH IO
MHTEPECYIOUIMM BOMIPOCaM, OCHOBAaHHBIX Ha JIOTHUYECKOM aHaiu3e, MHTYULUU M OIBITE.
Meroa mnpeanonaraer MCIOJIb30BAaHUE CEPUM AHKET, B KAXKIOM M3 KOTOPBIX COAEPKHUTCS
uH(pOpMallMd U MHEHUS, MOJy4YEHHbIE U3 Mpenblayux aHkeT. CTeneHb JOCTOBEPHOCTH
AKCIIEPTU3bl YCTAHABIMBAETCS IO MOTPEIIHOCTH, C KOTOPOM OIIEHKAa JKCIepTa B HTOIE
MOATBEPKIAETCS TOCIETYIOIIMMU COOBITHSIMHU.

Cseepmuisanue sekmopos (ckanspuzayus). B ciaydasx, xorga BeIXogHas WHGOpMAIHSI
Ipe/cTaBlieHa B BHUJE BEKTOpa, JJis YNPOIICHHS aHajdu3a MPUMEHSIOT €ro CBEpPTHIBAHUE.
CBepThIBaHUE NTO3BOJISIET BEKTOPHBIA KPUTEPHil

Y[yiy2 ... yn] (2.2)
3aMEHUTh Ha CKAJISIPHBIN ITyTeM JTUHEIHOTrO NpeoOpa3oBaHus
Fe(y) = ou*y1+ ap*y2 + ... ton*yn— max, (2.3)

rne oi > 0; Doi = 1 - BecoBble KOIPOUIUEHTHI, TMOKA3aTETH OTHOCHUTEIHHOM
3HaYUMOCTH NTapaMeTPoB Y.

JluneiiHas cBepTKa MPHMEHSAETCS B CiIydae HEOOXOIMMOCTH WMETh OJWH BBIXOJHOM
napaMeTp Wid B cllydyae pa3HbIX 1O CBOEH (PM3MYECKON MPHUPOJE YaCTHBIX MapaMeTpoB Y,
pPa3HBIMHU IIKAJAMH U Pa3MEPHOCTSIMHU.

IInanuposanue s3xcnepumenma — 3T0 METOJI UCCIEIOBAHMS, TIPU KOTOPOM TMapameTphl
M3y4aeMOro SIBJICHUS YCTAHABIHMBAIOTCS C MOMOIIBIO CIEHUANBHBIX IJIaHOB, MOAPOOHEE O
KOTOpBIX OyJeT onmucaHo B pazzaene 3.9.

2.2. I[eTepMI/IHI/IpOBaHHbIe H CTOXACTHYCCKHUEC NUCXOAHbIC TaHHbIC

Hemepmunuposannvie SKCTICPUMEHTAIBHBIC JaHHBIE W TOCTPOCHHBIE Ha WX OCHOBE
MaTeMaTUYeCKHE MOJICIH MPECTABISIOT COO0H JOCTATOYHO MPOCThIE CUCTEMBl YpaBHEHUH,
OCHOBaHHbBIC HA U3BECTHBIX 3aKOHAX.

Hampumep, pacctosiHue, MporIeHHOE TEIOM, ABUXKYIIIEECS C TOCTOSHHOW CKOPOCTHIO,
PaBHO €ro CKOPOCTH, YMHOXKEHHOE Ha BpeMs NBIDKCHHs. B 3Toil Momenu NBWOKCHHS Tema
U3BECTHBI BC€ YCIOBUS (IIOCTOSIHHAsE CKOPOCTh W BpeMsi), MOITOMY OyJIeT TOYHO
CIPOTHO3UPOBAHO M PACCTOSHUE.

JleTepMUHUPOBAHHBIE MOJICTM IMUPOKO TPHUMEHSIOTCS IS TPOTHO3UPOBAHMSI
buznuecknXx W dKOHOMHYECKHMX sIBIEHUU. [ HUX Bcerma AOMKHBI OBITh WM3BECTHBI BCE
BXOJIHBIC TTapaMETPbl, HEOMPECIICHHOCTh X UACHTU(GUKAIMA W W3MEPEHUS JIOKHA OBITH
cBeeHa K MuHMMyMY. OJIHOW cHTyallud B OOBEKTE BCErJa COOTBETCTBYET BITOJTHE



OIPE/ICTICHHBIE BXOAHBIE MAPAMETPHI U BBIXOAHBIE BEIIMYMHBI. MEXy HUMHU CYIIECTBYIOT
BCErJia OJJHO3HAYHbBIEC COOTHOILICHHUS.

JleTepMUHUpPOBaHHBIE BXOJHBIE W BBIXOJHBIE MapaMETPbl CHUCTEM IIPU H3MEPECHUH,
CueTe, CUYUTHIBAHUHM, NPEOOpPa30BAHMIX B M3MEPUTENBHBIX CHCTEMAX, IOJIBEPraroTcs
UCKOKEHUSAM, 4YTO MPUBOJUT K omuOkaMm. [losToMy mnpu MOJENMpPOBAHUU CHUCTEM O
JNETEPMUHUPOBAHHBIX JTAHHBIX MOKHO TOBOPUTH TOJBKO C YYETOM 3THX OLMOOK. OgHaKo
3a4acTyl0 HEOOXOJHMMO TPOBECTH aHAJIM3 CHUCTEMBbl, HEKOTOphle (HAaKTOPBl KOTOPOMH
HEU3BECTHBI WIIH OIPENEISAIOTCS C OOIBLION MOTPEIIHOCTHIO.

Cmoxacmuueckue ucxoouvle oanuvle. Ilpu TPOEKTUPOBAHUU XJIEOOTIPUEMHOTO ITyHKTA
KOJIMYECTBO BXOJHBIX Pa3rpy304HbIX YCTPOWCTB 3aBHCUT OT YHWCJIA MOCTYNUBIIMX Ha
pasrpy3Ky aBTOMOOMIIEH, UX TPY30TOIBEMHOCTH, HHTEpPBAja UX MPUX0/1a, KaueCTBa ypoxKas
U MHOTHUX APYTHUX (PaKTOPOB, KOJIMYECTBO KOTOPBIX 3apaHee TPYIHO 3HATH.

IIpn co3peBaHumn ypoxkas €ro KOJIM4ECTBO U KAYECTBO 3aBUCUT OT ITOIOJIHBIX YCJIIOBHH,
arpOTEXHUKHU, MUTAHUS PACTEHUW, KOTOPBIE, KaXIbId IO-CBOEMY, BIIOJHE ONPEAEIICHO
BJIUSIIOT Ha pe3yibTaT. OJHAKO CYLIECTBYET €€ MHOXKECTBO HE YUYUTHIBAEMbIX (haKTOPOB,
HEU3BECTHBIX HCCIIEIOBATENI0 WM HEJOCTYIHBIX €My Ul H3MEPEHUs W HaOIIOJCHMS,
KOTOPBIE O-CBOEMY BIIMSIOT U HA KAYECTBO, U HA YPOKANHOCTbD.

B 5THX IBYX BBIIIEYKA3aHHBIX CIy4asx U3-32 HEOMPEAECICHHOCTH HEKOTOPBIX BXOJIHBIX
apaMeTpoB CUCTEMBI €€ OyJyllee MOBEICHHE MOYKHO MPEAyrajarb TOJbBKO C HEKOTOPOM
BEPOSTHOCTBHIO. Ha pe3ylbTarbl 3KCIEPUMEHTOB WJIM PEAIBHBIX SBICHUM OKAa3bIBAIOT
BIIUSIHUE CIIy4alHbIE BO3JICHCTBHUS, BO3HHMKAKOIIME B IMPOLECCE W3MEPEHUM, Yy4Yera,
HaOmoneHu U o0paboTku uHopManu. COBOKYIHOCTh BHEUIHHUX BO3MYILECHHUM TakKxke
BBI3BIBAET Pa30pOC pe3ynbTaToOB. DTO yCyryOusieTcs JeicTBUEM LENOro psiia
CUCTEMAaTHYECKUX  MPUYUH - TMOIPEIIHOCThIO  MPUOOPOB U3MEPEHHH WIM IUI0OXO
CIUIAHUPOBAHHBIM 3KCIIEPUMEHTOM.

[ToMrMO BHENTHUX CITyYalHBIX ¥ CHCTEMATHUYECKUX BO3JICUCTBHI pa30dpoCc u3MepsieMbIX
3HAYEHUU MOKET OBbITh OOYCIIOBJIEH TaK)X€ CTATUCTUYECKOW, BEPOSTHOCTHOM, MPHUPOAOU
camMoro HaOJI0AaeMOro SIBICHUS, HEUETOM HEM3BECTHBIX WJIM HEMOMAJAIOUINXCS U3MEPEHUIO
dakTopoB.

[Ipu wHabOmroneHWH  SBJIEHUM, B OKCIEpUMEHTE, pa30poc 3HAYEHHM  YacTo
MHTEPIPETUPYETCS] KAK PE3yJbTaT HECOBEPIICHCTBA METOIMKH HAaOIIOJEHUM, a OTKIIOHEHUE
3HaYEHUH OT HEKOTO CPEAHEro - Kak IOrpelHocTh, ommubOka uzmepenuil. Ilpu sTom
pazIUyYaloT CayuatiHvle U cucmemamuieckue OwuOKY, CBSI3aHHBIE COOTBETCTBEHHO CO
CIIy4YallHBIMM M CHCTEMaTHYECKMMHU MNpuurHamu. Takum oOpa3oMm, aHaiIu3 pe3ysbTaToB
HaAOJIIOACHUH JT0JKEH 0a3MpOBATHCS Ha BEPOSITHOCTHBIX MPECTaBICHUSIX MpoIlecca.

MoHO cuuTaTh, YTO Jr0Oas 3a/ladya MPOrHO3a B OMOJIOTUYECKUX, TEXHOJIOTHYECKHUX,
OPraHU3allMOHHBIX M COLHAIIBHO-DKOHOMHYECKHX CHUCTEMAax CTaBUTCS B  YCIIOBHSX
HEOIIPECIIEHHOCTH.

[Ipu noctpoeHnu MoieNel peasibHbIX SABJICHUN HEOOXOIUMO BBIICTUTH OMPEICISIONINE
(rmaBuble)  (hakTopbl. OcCTalbHBIC, HE3HAYUTENbHBIC, (DAKTOPHI CUUTAIOTCS CIy4YaiHBIMU
BO3JCHUCTBUSIMU Ha MCCIENyEMOE sIBJICHUE. Ecu Takue ciry4alHble BO3IEUCTBUS AEHCTBYIOT
Ha BBIXOJl MOJENIM HE3HAYUTENbHO, TO UMH MOKHO IpeHeOpedb , a TaKyl0 MOJEIb MOYXHO
CUMTATh JAETEPMUHUPOBAHHOU. OJTHAKO YACTO MHOTOYMCIIEHHbIE HE3HAYUTENbHbIE (AKTOPHI
B COBOKYIIHOCTH WIPAKOT 3aMETHYIO POJIb B SIBJICHUUW U UX BIUSHUEM HAa XAPAKTEPUCTUKHU
CUCTEMBI PEeHEOPEYb HETb3S.



Y4yer BIHUSHUS HEOINpPEAETEHHBIX (DAaKTOPOB Ha XAPAKTEPUCTHKH MOJEIH BO3MOXKEH,
€clii 3TO BIMAHHUE OOJNAJAaeT YCTOWYMBOCTBbIO, MHOTOKPATHOM  BOCIPOM3BOJUMOCTBIO,
ITOJYUHSETCS BIIOJHE OIPEACICHHBIM 3aKOHOMEPHOCTSM. Takue HeompeneneHHsbIE,
HEIPEICKa3yeMble XapaKTEPUCTUKHU CUCTEMBI, IO TYHHSIOIINECS YCTOMYUBBIM
3aKOHOMEPHOCTSM TIPpY MHOTOKPaTHOM BOCIIPOM3BEACHUM, HAa3bIBAIOTCS  CAVYAUHbIMU
genuyuHamuy. T 3aKOHOMEPHOCTH U3y4aeT MaTEMaTUIECKask CTaTUCTHKA.

2.3. O0paboTka pe3yabTATOB U3MEPEHNH 0THOH CJIYyYalilHOH BeJIMYUHbI

Ecnu cnyuaitHas BenuunHa X MOXET NPUHUMATh B PE3YyJbTare MOBTOPSIOMIUXCS
SKCIIEPUMEHTOB JIUCKPETHBIC 3Ha4Ye€HUs X1 , X2 , ... , Xn , TO OTHOIICHUE YHCIIA
AKCIIEPUMEHTOB M , B pe3yJibTaTe KOTOPHIX ClydaiiHas BeauduHa X MPUHSIIA 3HAYCHHUE Xi, K
oOmeMy 4YHuCIly N TMPOW3BEICHHBIX OIBITOB HA3bIBACTCS OTHOCHUTEIBHOW dacToToii M/n
mosiBiieHus coObITMa  X= X;. OrTHocHTelIbHas 4YacToTa 3aBHUCUT OT KOJHMYECTBA
MPOU3BEICHHBIX OMBITOB W MPHU MX YBEIWYEHUU OHA CTPEMUTHCA K HEKOTOPOM MOCTOSHHOM
BEJIMUMHE i, HA3bIBAEMOU BEPOATHOCTIO COOBITHSI X= Xi

pi = P(X = xi) = m/n.

Ecau coObiTue 10CTOBEpPHO, T.€. 0053aTENIFHO JOKHO MPOU30UTH, TO €r0 BEPOATHOCTD
paBHa equHUIE. BEposTHOCTH HEBO3MOKHOTO COOBITHS paBHA HYJIO. [l03TOMY BEpOSITHOCTh
cydaiiHOro coObITHsl HaxomuTes B mpeaenax 0< P <l. B pesynbrare ombiTa ciaydaiiHas
BeJIMUMHA 00s3aTEIbHO MPUMET OJIHO M3 CBOUX 3HAUYCHUH, a 00IIas CyMMa BEpOSTHOCTEH
JUIS1 BCETO DKCIIEPUMEHTA

Z Pi =1.
i=1

Ota cymMmapHas BEpOSTHOCTh paclpe/ieieHa HEKOTOPhIM 00pa3oM MEXIy OTACbHBIMU
3HAYEHUSIMH X1, X2, ..., Xn!

X1,X2, ..., Xn

pl,pZ, ,pn.

CooTHOLIEHNs, YCTaHABJIMBAIOIIME CBA3b MEXIYy BO3MOXHBIMU  3HAYCHUSIMU
CIIy4allHOM BEJIMYMHBI U COOTBETCTBYIOIIMMH UM BEPOSTHOCTSIMH, HA3BIBAECTCS 3AKOHOM
pacnpeoeneHus 8eposmMHOCmell CIyYaUHOU GeTUYUNDL.

Pacnpenenenue HenpephIBHON CIyYaliHOW BETWYMHBI, IPUHUMAIOIIIECH 11000 3HaUYCHHE
BHYTPH HEKOTOPOIO HHTEpBala, HENb3s 3a0aTh C IOMOIIBIO BEPOSTHOCTEN OTAEIBHBIX
3HaueHUM. [loaTOMy [UIsI HEMPEPBIBHBIX CIYyYalHBIX BEJIUYUH PACCMaTPUBAETCS BEPOSTHOCTD
TOr0, YTO B pPe3yJIbTaTe OIbITa Clly4yalHas BEJIWYMHA IPUHUMACT 3HAUYEHUsI MEHBILINE
HEKOTOPOTO 33JaHHOTO BELIECTBEHHOTO YHUCIAa X. JTa BEPOSITHOCTh ABIISIETCS (YHKIHEH OT
X:F(X)=P(X < X) =P(- o0 <X <X)

1 Ha3bIBaeTcsl (DyHKIIMEH pacrpeesieHus Cy4YailHON BETMYHHBL

JIns HenpephIBHOM CydyailHOW BETMYUHBI BBOJUTCA MOHATHE QYHKUIUHU TIOTHOCTH

pacrpeeeHus ciydaiiHoi BennunHbl f(X) Kak mpou3BOHON OT PYHKIIUK pactpeaeacHsI
f(X)=F (x).

JIns  UCKPETHBIX CIy4allHbIX BEIMYMH BBOJUTCA (QYHKIUS  paclpeiesieHus

JUACKPETHOW CIIyYallHOM BEJIMYMHBI, ONPEAEIIEMON COOTHOIIIEHUEM

n



F(x)=P(X <X) = % p(Xi), rae Xn<X.
i=1
OyHKIMS paclpeneneHnss B OTOM ClOydae NpPEACTaBIsSeT co00W pa3pbIBHYIO
CTYNEHYATYIO 3aBHCUMOCTb.
CrnyuaiiHple BEIMYUHBI YacTO OIPEACISAIOT C TIOMOINBIO CIEAYIONIMX YHCIOBBIX
XapaKTEPUCTHUK, BRIPAKAFOIINX OCOOCHHOCTH CITYYallHBIX BEJTUYMH.
Mamemamuueckoe oodcuoanue My  CIy4YaHON BENMYMHBI XapaKTEpU3yeT UEHTP
paccesiHHsI CITydaifHOW BeTUYUHBI M OTIPEJICIISICTCS BEIPYKESHUSIMH
| n
| > P* Xi, ecnu X TUCKPETHA;
| i=1
mx = M[X]=
| + o0
| [ x* f(x)dx, ecnu X HempepbiBHa,
-0

rae M- cuMBOJI MaTEMaTHUYECKOTO OXKUJIAHUS CITyYaliHON BeTUYUHBI X.

Hucnepcuss D x = o2 XapakrepusyeT pa30poCc 3HAYEHHMH CAy4aliHOW BEIUYMHBI
OTHOCHTEIIBHO €€ IICHTpa (MaTeMaTHIECKOTO OKUIAHUS My)

D x = 6% =M[(X- my)?],

rae M- cUMBOJI MaTEMaTHYECKOTO OXKUIaHMs CITydaiHOM Benmauabl (X- My)2.

PaccMoTpuM HECKOJIBKO (PYHKUMN paclpefeseHus, UIMEIOMMX BaXXHOE MPAKTUYECKOE
3HA4YCHHUE.

PaeromepHblil Henpepulgublll 3aKOH pactipenenieHus Ha uaTepBaie [a,b]. B atom ciayuae
BCE 3HAUEHUS] HEMPEPBIBHOW CIy4YaliHOW BEJIMYMHBI PAaBHOBEPOSATHBI, (DYHKLHS TJIOTHOCTEH
BEPOSITHOCTH KOTOPOTO paBHa, puc.2.1.

f(x)=1/(a-Db). (2.4)

DTO pacnpeneneHue IMUPOKO IMPUMEHSIOT B TEOPUU HAJEKHOCTU CUCTEM, TEOPUU
MaccoBOTr'0 0OCITYKUBaHU.

Pacnpeoenenue no 3axkony apkkocumyca — 3aKOH PpaCIpEAENIeHHs] MIHOBEHHBIX
3HAYEHUN CHHYCOUIBI CO CydaitHoU dazoi, puc. 2.2.

f(x) = 1/( m V(@2-x?), (ka< x < a), (2.5)

7€ a- aMIUTUTY1a TApMOHUYECKUX KOJIeOaHuUH.

Puc. 2.1. PaBHOMEpHBIM HENMpEephIBHBIM 3aKOH paclpeeieHus ClydyailHONW BEIMYUHBI
untepBaiie [a,b] (a = 2, b = 5): f(X)-utoTHOCTL pacmupeneeHnss BEpOATHOCTEH CITydaiHON
BeNMYUHBI; F(X)- GyHKIMS pactpeneieHus.
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Puc. 2.2. Pactipenenenue ciaydyailHOM BEIMYUHBI 0 3aKOHY apKKOCHHYCA:
f(X)-uIoTHOCTH pacnpeneneHus BEPOATHOCTEH CITyYaliHOW BEIMYHMHEI,
F(X)-byHKIus pacrpeneneHus.

OTOT 3aKOH MOXET OBITh NMPUMEHEH JUIsl CIy4YalWHBIX BEJIWYUH, W3MEHSIOMIUXCS I10
HMKIMYECKUM 3aKOHaM, HalpuMmep, W3MEHEHUE TeMIeparypbl MO ToJaM, COJHEYHOH
paguanuy u T...

DKcnoHeHyuanvbHoe pacnpeodenienue-3aKOH  paclpeeNieHns, HMMEIMUA  (QyHKUIUIo
IUIOTHOCTH BEPOSITHOCTEH, puc. 2.3.

f(x) = exp(-x/m)/m (2.6)

r7e M- MaTEMaTUYECKOE OKUJAHUE CIyHaHOW BETNYUHBI X.

Puc.2.3. DKcrioHeHIIMANbHBINH 3aK0H pactpeaeneHus: f(X)- MIOTHOCTh pacnpeneneHus
BEpPOSITHOCTEH citydaitHoi BennanHbr;, F(X)- GyHKIMs pacnpeneneHusl.

cnyvavHble
BeNIMYHHbI

0 05 1 15 2 25 3 35 4 45 5 55 6 &5 7 75 B8 85 3 95 10 X

Pacnpeoenenue Beiibynna — 3akoH pacnpeneneHusi, UMEIomuid (yHKIUIO IOTHOCTH
BEPOSATHOCTEU

f(x)= a*p*x*1* exp(-p*x*), o >0, p >0, (0 <x < ). (2.7)

DTOT 3aKOH MCIOJIB3YETCs IS allpOKCUMAIIUU PACIPENeICHU ClTydyallHbIX BEJIUYUH
MIMPOKOTO Kjacca 3a/Jad, WMEIONIMX pa3jMdyHble MmapameTpbl o U [. BHemHuil Bup
HEKOTOPBIX pacipenenenuii 3akona BeitOynia npuseaeH Ha puc. 2.4.

-

SN

T, cAy'YanHble
BerIM4MHbI
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Puc. 2.4. 3akon pacnpenencuus BeiOymna: f(X)- mioTHOCTs pacmpenencHus



BEPOSTHOCTEH ciry4aiiHoi BenmuuHbl; F(X)- hyHKIms pactpeneneHus.

Pacnpedenenue laycca unu HopmanvHulll 3aKOH PACTPENCICHUS CIy4YaiHOW BeJH-
YUHBI, XapAKTEPU3YETCA INIOTHOCTHIO BEPOSITHOCTEN, PUC.2.5.,

f(x)= (L/oV2m)* exp[- (x-m1)2/2*c?], (2.8)

II€ G — CPEIHEKBAIpPaTUYECKOE OTKJIOHEHHWE CIIy4YalHOW BEJIIMYMHBI, M1 — Marema-
TUYECKOE OKUJIAHHUE CITyYalHOMN BEJIUYMHBI.

BeposiTHOCTh moOmamaHus ClaydaiHOW BelMWUYMHBI B WHTepBan [a,b] ompenensercs
BBIPAKCHUEM

b b
P(a<X<b) =] f(x)dx = (1/oV2n)* Jexp[- (X-m1)%2*c?] dx =
a a
=15 [®*(b - m1)/ oV2) — D*(a - my)/ o\2], (2.9)
X
rae ®(x) = (2Nn)* [ exp[- t2/2] dt - dymxums Jlamraca MM HHTErpan BEpOSITHOCTEH,
3HAYEHHWs] KOTOPOTrO MPOTAOYIHUPOBAHBI MM HMEIOTCS B MPOTPAMMHOM OOCCIICUEeHHH

KOMIIbIOTEpa; - TabnuyHas choydaiiHas BeJNMYMHA, TaOyIHpOBaHHAs IO HOPMAIbHOMY
3aKOHY .
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Puc.2.5. Hopmanbublii 3akoH pacnpenencHus: f(X)- IUIOTHOCTH pachpenencHus
BEPOSTHOCTEH city4aiiHoi BenmuuHbl; F(X)- hyHKIms pacmpeneneHus.

Pacnpenenenue, 01m3koe K HOpMaIbHOMY, UMEIOT MHOT'O Pa3HbIX IO CBOEH MpUPOAE
CIIy4allHbIX BEJIWYWH, HANPUMEDP TEIUIOBBIE ILIYMBI, Pa3MEPOB M MacC 3€pHa, IUIOJAOB,
osolel. Kak npaBuiio, 3T0 pacrpezeseHue SBiaseTcs pe3yJbTaToM JEHCTBUS HA CIIy4ailHYyO
BEJIMYMHY MHOXECTBA IPYyTUX CIy4alHBIX BeIW4YHUH. HopManbHOE paclipenencHue sBisieTcs
CIEACTBUEM ILEHTPAIBHOM MPEAECTBHOW TEOPEMBI TEOPUHM BEPOSITHOCTEM - 3aKOH
pacrpe/eNieHns: CyMMbl HE3aBHCUMBIX CIIYYaiHBIX BEJIIMYUH MepeMeHHBIX (X1, X2, ..., Xn),
MMEIOIIMX  OJIMHAKOBBIE  paclpeiesieHHsl, NpHOIMXKaeTcss K  rayccoBOMy  IpH
HEOIPAaHUYEHHOM YBEJIMUYEHHUH YHMCIIA CIAraéMbIX HE3aBUCUMO OT 3aKOHA MX PACIIPEIEIICHHUS.
OHa HIMPOKO HCHOJB3YeTCs JJI ONMUCAHUS W MOHUMaHWs (DYHKIIMOHHMPOBAHUS pealbHBIX
cucrteM. U1 DUCKPETHBIX CIIyYalHBIX BEJIIMYMH NPUMEHSIOT PAaBHOMEPHBIA ITHCKPETHBIN
3aKOH pacCIpeAeseHns, COIVIaCHO KOTOPOMY BCE 3HAYEHUS JHUCKPETHOM CIIy4YaulHOU
BEJINYMHBI PABHOBEPOSITHBI:

f(x=k)=1m,(1<x<m). (2.10)



Pacnpedenenue Ilyaccona - 3akOH pacnpeleneHus] AUCKPETHBIX BEIUYUH, puc.2.6.,
OTIPENICNISIOIINN BEPOATHOCTh TOSBICHUS COObITHS K pa3 3a Bpems t, eciiM cuMTarh, YTO
BEPOATHOCTh HACTYIUIEHUS COOBITHUS Ha MPOTSHKEHUHM HHTepBaia At mponopruoHaibHa
ATOMY UHTEpBaJy, a COOBITUS B Pa3IMUHbIE MOMEHTHI BDEMEHU HE3aBUCUMBI:

f(x=k) =A*eM k!, 0<x <o, (2.11)

raie A = N * P; N- yuciao ombITOB; P- BEpOSATHOCTH MOSIBICHUS COOBITHSI B KaXKJIOM
omnbiTe. 3akoHy Ilyaccona oTBeuarOT, HapUMEp, pacrpesesieHre TeIe(POHHBIX BBI3OBOB 3a
Bpems t.

[IpoBepka rUMOTE3 O 3aKOHE paCHpPEACIICHUSI XapaKTEePUCTUK MPOBOJAUTCS aHATOTHYHO
Kak JJIsl BXOJHBIX CIYyYalHbIX BEIWYMH TaK W JJISl BBIXOJHBIX. J[JIsi 3TOr0 CTaTUCTUYECKHUE
JaHHBIC TPYIITUPYIOTCS 110 HHTEPBAJIaM TaKUM 00pa30M, YTOOBI 3TH WHTEPBAJIbI TOKPHIBAIA
BECh JMana3oH MU3MEHEHHUs ucciaeayeMoro (akrtopa y, JUTMHBI HHTEPBAJIOB ObLIM PaBHBI, a
KOJIMYECTBO JIAHHBIX B KaXJIOM WHTEPBAJIC - JOCTATOYHO OOJBIIUM (BO BCSIKOM Clydae, HE
MEHee nATh). Jns kaxkaoro unTepBana (yj - Yj-1 ) NOACUUTHIBACTCS YUCIIO Mj pe3yJbTaTOB
U3MEPEHUN, TOMAaBIIMX B OTOT MHTEPBAJ, IOCIE YEro MNEepexXOlsiT K BbIYMCICHUIO
OTHOCHUTEIBHBIX YaCTOT hj momnagaHus u3MepseMoro mapaMmerpa B HHTEpBaJ 1Mo GhopmyJie

hj=m;/ m; (2.12)

rjem =) m;.
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Puc.2.6. JluckpeTHsbIit 3aKOH
pacrpeiesieHus CiydyailHOW BeTMYUHBI 10 3aKoHY [lyaccoHa: a) - mI0THOCTh pacnpeaeneHus
BepositHocTei f(X); 0)- dyHkuums pacnpenenenus F(X).

CenbCKOXO03giCTBEHHBIE OOBEKTHI HMEIOT OOMBIIYyI0 BapHaOelbHOCTh IMapaMeTpoB,
MO3TOMY KOJIMYECTBO HEOOXOAUMBIX U3MEpPEHUN MOKeET ObITh OonbInM- 30 1 Ooiee.

[TocTpoeHne MOMy4EHHOTO HKCIEPUMEHTAJIBHOTO paCHpeeNeHns OTHOCHUTEIbHBIX
4acTOT IO3BOJISIET MOAOOpAaTh Ha KOMIIBIOTEPE C IMOMOIIBIO MAaKeTa CTATHUCTUYECKOM



oOpaboTku uHOpMaIMK Haumbonee OMM3KHI K HeMy 1o (opMe TEOpEeTUYECKUH 3aKOH
pacrnpeneneHus, T[OClI€ 4Yero  ONpEeNeNslOTCs  YHUCIOBbIE  3HAUEHMUsI  IapaMeTpoB
anmpoOKCUMUPYIOIIEH QYHKIIUU - TEOPETHUECKOTO 3aKOHA PACIIPEICIICHNUS.

OmHOBpEMEHHO MPOBEPSIETCA TUIIOTE3a O COOTBETCTBUU BBIOPAHHOTO TEOPETUYECKOTO
3aKOHa paclpeiesieHus] U paclpeesieHusl B TeHEpaIbHON COBOKYMHOCTH (PKCIEPUMEHT) C
MOMOIIBI0 KPUTEPUEB COTIIACHS, TIO3BOJISIONINX HA OCHOBAHUU JIOBEPUTEIHHBIX WHTEPBAJIOB
CZIeJaTh BBIBOJ] O €€ OMPOBEPKEHUN WIIM HE OTIPOBEPIKEHUH.

W3 Bcex KPUTEPHMEB COIIACHs HaMOOJIee YacTo TPUMEHSAETCS KPUTEPUH > (KpUTEpHid
[Tupcona) :

J
£ = (S - hl y); 213)

rne hjp — TeopeTnueckas 4acToTa MonajaHus CayyailHOW BETHMYMHBI B UHTEPBAI
(h; - hj1); J=1, 2, ..., J— 4yucio paBHBIX HHTEPBAJIOB, HA KOTOpPhIC Pa30MBAETCs JHUAIa30H
U3MEHEHMS UCCIIENYEMOW CIIy4alHOW BEJIMYUHBI.

[To COOTBETCTBYIOIIMM MAaTEMAaTHUKO-CTATUCTUYECKUM TaOMUI[aM HaXOASAT WIH STO
JieaeT KOMIBIOTEP CaMOCTOSITENIbHO TpH JaHHOM 4YHUCIE CcTerneHed cBoOoasl k u
JIOBEPUTEIHLHONM BEPOATHOCTH P KPUTUUECKOE 3HAUCHHE KPHUTEPHUS Y. 1 HIOTE3a O
COOTBETCTBUM 3KCIEPUMEHTAIBHOTO 3aKOHA PACIPENCICHUS] TEOPETUYECKOMY CUUTAETCS
HENPOTUBOPEUMBOMU OIIBITY TP YCIOBUH % < Yxp .

[Ip¥ UCHONB30BAHMU KPUTEPHS ¥° HEOOXOAMMO, YTOOBI 00BEM JKCIIEPUMEHTANLHBIX
JaHHBIX ObLT OoJibie 50, a KOJTUYECTBO UX B KaXKJIOM HHTEpBajie — Ooiee 5. B psiie ciydyaes
UCIIOJIB3YIOTCS U IPYTHE CTATUCTUYECKUE KPUTEPHH.

Jlns onpeneneHusi CTaTUCTUYECKOW 3aBUCUMOCTH MEXAY HCCIENYEMbIMU BEIMYMHAMHU
Y MPOBEPKU MOJYYEHHOW CBSI3U HUCIIONB3YIOT alapaT 0JJHO()AKTOPHOTO U MHOTO(AKTOPHOTO
PErpecCHOHHOTO aHAIMN3a.

B cBs13u ¢ TeM, 4TO MpH NMPOBEACHUH SKCIIEPUMEHTOB Ha KOMIBIOTEPE HESICHO, KaKas U3
GbyHKIMI HaWIydmaM oOpa3oM OIMKCHIBAET TOJIYYCHHBIE JTaHHBIC, BBIOMPAIOT HECKOJIBKO
Takux QYHKIUH, HCXOAS W3 TPEANOJIOKEHUH O KapTUHE NPOTEKAHUS HCCIEAyEeMOTO

HpOHCCC&:
y=f(x,a),
y="%(x,a), (2.14)
y="1s(x, ds),

rJie Y — HCKOTOpPas BbIXOJHAs XapaKTCPHUCTUKA MOJICIIN,
X — BCKTOP BXOIHBIX ITapaMCTPOB MOACIIH;

f1,..., fs — pasnmuuHble MaremaTHuyeckue (YHKIUH, OINKCHIBAIONINE B3aMMOCBS3b
BBIX0/Ia Y CO BXOJIaMH X;

a1, &, ..., s — BEKTOPHI MAPAMETPOB JIJIs1 COOTBETCTBYIOIIUX (PYyHKIIHA.

ITocne HaxoxaeHus nmapamerpos di, dz , ..., s HEOOXOAMMO OLICHUTh KadyecTBa

MOJIENIN TyTEeM TOJTYYESHHS JOBEPHUTEIBHBIX OLIEHOK MapaMETPOB U JIOBEPUTEIHHON OICHKH
OTKJIOHECHUS TEOPETUUECKOM 3aBHCUMOCTH OT JKCIIEPUMEHTAIBHBIX TaHHBIX. Hampumep, s
JMHEWHOM 3aBUCUMOCTH TEOPETHUYECKYIO MPSMYI0 MOXHO 3aIiCaTh B BUJIC
y=b+p*yx(x-a), (2.15)
rae B*y/X = r * Dy/Dx; Dy , Dx— mucniepcuu 1o X 1 Y; - SMIUPUYECKUE KOIPPHUIUEHT



KOPPEJISILHH.
3HAUYUMOCTh AMIMUPUYECKOr0 KO3(p(ULIMEHTAa KOPPEISUUU I MPOBEpPAETCA IyTeM
CpaBHEHUS a0COJIFOTHOTO 3HAUYECHMS KO3 (DUILIMEHTa KOPPETALUH, YMHOKEHHOTO Ha
S V(m-1) ¢ ero KPUTHYECKUMH 3HA4YeHUSAMH Hip IIPU 33JJAHHOM JOBEPUTEIBHON
BEpOSTHOCTH p. Ecnn
|r |V (m-1)>Hy,
TO CIIy4ailHbIe BEIMIMHBI KOPPEIUPOBAHBI MEX Ty co00i. Kputnueckue 3HaueHus: Hyp
JUIL  pasiugHOrO  O00BbEMa  CTATHCTMYECKMX  HW3MEPEHHM U Pa3IudHbIX
JOBEPUTEIIbHBIX
BEPOATHOCTEM P IMIPUBEAECHBI B COOTBETCTBYIOIIECH JTUTEPATYPE 10 MATEMATUYECKOMN
CTaTHCTHKE.
JloBepuTEeNbHBIMU I'PAHULIAMHU 17151 b ciryskat
ep="¥ £t *V(m-1) / (M-2)* N(1-r2)* Dy/N m;
as Bry/X:
gp = P*y/x £ Dy *V (1- 12) | Dy *\(m-2) ,
rae Y - cpeaHee apupMeTHIecKoe BETUIUHBI Y,
Sy ,Sx - aMnupuyeckue cTaHgapTHbIE OTKIOHEHHS BEJIMYMH Y U X;
t =1 (p, k) - 3Hauenue kpurepuu CTbIOJICHTA JUIS 3aIaHHOM IOBEPUTEIIHHOM
BEPOSATHOCTH P U YHCIIa CTeTeHen cBoboas k =m - 2.

2.4. AlnpokcuManus UCXOAHBIX TaHHBIX

Annpokcumayus ucxoouvlx 0AHHBIX - CIOCOO MPEICTABICHUS TaHHBIX B BHJIE€ TOM WK
vHOM  3aBucuMocth. s Oosiee  A(DPEKTUBHOTO  MEPBOHAYAIBHOTO  aHAIM3a
AKCIIEPUMEHTAILHON MH(POpPMALMK COYETaHUE JBYX BEIMYMH NPEJCTaBISAIOT Ha rpaduke B
BUJE TOYEK Xi Yi (MMEeT MeCTO TakXe W MHOTrOMEpHas anmpokcuMmanus). Bo3mokHbI
CIEAYIOLIME BUABI allPOKCUMALIAH:

- UHmMepnoaayus, KOrjaa annpoKcuMupymoomas (yHKIus AOKHA MPOUTH 4Yepe3 Bce
AKCIIEPUMEHTATIbHBIE TOUKH;

- peepeccus, Korja anmpoKCUMUpYOIIas (YHKUUS YCPEAHSET 3KCIEepPUMEHTAIbHbIC
JaHHbIE, POXOANUT BOJIM3H HUX;

- cenascusanue ¢ guivmpayuerl, Koraa (QyHKIMS HE YUYUTHIBAET BBIOPOCHI, LIYMBI,
CilyyailHbI€ JaHHbIE U apTe(aKThI.

[Ipyn MHTEpPHONSALMU Yepe3 SKCIEPUMEHTAIbHBIE TOYKH IMPOBOJATCS KPUBBIE pPAa3HOU
CTENEHU TJAJKOCTH, pa3HOM CTeNeHW NpUOIKeHHs K JaHHbIM. [lpu nuHeHoU
UHTEPIIONISILMY alIpPOKCUMUPYIOLIAs (YHKIHMS COEIHUHSET COCEIHUE IKCIEPUMEHTaIbHbIC
TOYKM OTpE3KaMu MPSMbIX JUHUNA. WHTEpHoIsAUUIO OCYIIECTBISIOT B (DYHKIMH OJHOW U
0oJiee MEPEMEHHBIX.

Kybuueckas CHIIAUH-UHMEPNOJIAYUSL COEAUHSET HECKOJIBKO COCETHUX
DKCIEPUMEHTAIBHBIX TOYEK TJIAJKOM KPUBOW, IEpBas M BTOpas MPOU3BOJHBIE KOTOPOW B
KaXXJ0M TOUKE HEPEPHIBHBL.

Ixempanonsayus — 3TO WHTEPHOJSALMSA 32 TMpeaeiaaMH 3aJaHHOrO0 MHTEepBaja
AKCIIEPUMEHTAIBHBIX TOYEK, NPe/ICKa3aHne 3HAYECHUN 110 UMEIOIIUMCS JTAHHBIM.

Ilpeocmasnenue OauHbIX 6 6UOe 6pemMeHHbIX psA006. BpeMeHHbIe psabl, PAIbI
OUHAMHUKH, XapaKTepU3ylOT HW3MEHEHHE TOrO0 WM HWHOIO IIOKa3areias BO BpPEMEHH,



BpeMeHHOU (GyHKIIMA. BpeMeHHOU! psa MOTYT COCTaBIsATh KaK OTACIbHBIC YHCIIA, TaK M
BEKTOpa U MaTPHUIIBL.

B kaxaom psxy umeercs JBa OCHOBHBIX JJIEMEHTA: IOKa3arelb BpemeHu t  u
COOTBETCTBYIOIIMKA €My YypOBEHb pa3BuTHs u3ydyaemoro sBieHus Y=f(t). OcHoBHBIM
noKasaresieM JjIsl TIOJyYeHUsI MPAaBUIILHBIX BHIBOJIOB MPH aHATIU3E PSAAOB IUHAMUKY SIBIISETCS
COTIOCTaBUMOCTD €T0 3JIEMEHTOB.

Psinbr hopmupyrotes nmpu 06paboTKe pe3yIbTaTOB HAOMIOACHHM (ApTYMEHT X B TaOIuIe
2.1. — Bpems t). 3HaueHHs OJHOMMEHHBIX IIOKa3aTelie MOBTOPSIOIMIMXCS BO BpPEMEHU
pacmoyaraloTcs B XPOHOJIOTMYECKOW TMOCHeAoBaTelbHOCTH. Kakaplii psim  OXBaThIBaeT
OTJIETIbHBIC TEPUOABI BPEMEHHU, B KOTOPhIE MOTYT MPOUCXOJAUTHh U3MEHEHUS, MPUBOISAIINE K
HECOTIOCTABUMOCTH C JIaHHBIMH Jpyrux nepuojoB. Cpeaw NpUYWH, NPUBOIAIINX K
HECOMOCTaBUMOCTH, MOKHO Ha3BaTh CJIEAYIOIINE:

- OIMMOKY B MOKA3aHUSIX UHTEPBAJIOB BPEMEHU;

- HEOJTHOPOJHOCTh U3Y4YaeMOTO SIBJIEHUSI BO BpEMEHU, U3MEHEHHUSI B METOJ/IMKAX yUeTa;

- MPUMEHEHHE PA3TUYHBIX €AUHUI] U3MEPEHUS U T.I.

[Tpu n3y4eHNN BPEMEHHBIX PSIIOB UCIIOJIB3YIOT TIOHITHE MPeHOd.

Tpeno- 3T0 TEHIEHIUS U3MEHEHUS! BBIXOJHOW BEJIMYMHBI BO BPEMEHU IO JEHCTBUEM
BXOJIHBIX (DaKTOPOB, €€ YCPEIHEHHOE COCTOSIHUE 32 ONPEJICICHHBIA MPOMEKYTOK BPEMEHHU.
W3ydyenne TpeHIa - BaKHOE HAMpPAaBIIEHHWE B HMCCIEIOBAHWU HAJE)KHOCTH TEXHUYECKHX H
OMOJIOTHUYECKUX, COIMATIbHO-O)KOHOMUYECKUX, JeMOrpauueckux U  SKOJOTUYECKHUX
MPOIIECCOB, OCYIIECTBIIEMOE IyTeM TMPUMEHEHHs CIHEIHAIbHBIX METOJIOB aHalH3a
BpeMeHHBIX psiioB. [locTossHHO neiicTByromure PakTOPhl UMEIOT OTPEEIAIONIee 3HAUCHUE U
dopmupytor Tpena. llepuogudecku aecTByromue (HakTOpbl BBI3BIBAIOT MMOBTOPSIONINECS
KoJieOaHusi ypoBHEH psiioB. JleficTBre pa3oBbIX (PAKTOPOB BHI3BIBACT CAydaliHbIE U3MEHECHUS
YPOBHEH PSIOB TUHAMUKH.

2.5. AnnpokcuManus J1aHHbIX (PYHKIHOHAJIbHBIMH 3aBHCUMOCTAMH

JIBe cnyudaiinpie BenumunHbl X U Y CBsi3aHbl ()yHKIMOHAIBHOW 3aBUCUMOCTBIO, €CIH
cymectByer Takas uucioBas (ynkuus f, uro Y=f (X). Eciu X u Y He3aBUCHUMBI, TO
YCIIOBHBIE 3aKOHBI paCIpeieTICHUs] CIy4yailHON BEIUMYMHBI Y TI0 OTHOIICHHIO X HE MEHSETCS
B 3aBUCUMOCTH OT X.

[Ipu cTaTUCTUYECKON 3aBUCHUMOCTU CIYyYalHbBIX BEJIMYMH MU3MEHEHUE 3HAYEHUS OJHOU
BEJTMYWHBI BJICUET 3a coOOM W3MEHEeHHWe pacmpenencHus apyrou. [lokazaremem cremneHu
CTaTUCTHUYECKOMN 3aBUCUMOCTH SIBIISIETCSI KOPPEJISALIMOHHOE OTHOIIICHHE

Cxy = [D(Y/X) / D(Y)] %%, (2.16)

rne D(Y/X) - nucriepcust BBIXOJHOW BEIWYHMHBI Y TIPH U3MEHCHHH PETyJIMPYeMOM
nepeMeHHON X M MOCTOSHHBIX HeperynupyeMbix nepemennbix, D(Y)- momHas aucrepcus
BBIXOJTHOM BETMYUHBI Y.

Koppensmmonnoe otHomenne Haxoautes B mpenenmax 0 <= Cyy <= 1. s
(GYyHKIMOHATBLHON 3aBUCUMOCTH HEOOXOIMMO M J0CTaTo4HO, uTo Obl Cxy=1. YUem Onmxke
KOPPEJSIMOHHOE OTHOIIEHWE K EIUHUIE, TeM ONIKe CTAaTUCTHYeCKas 3aBHUCHMOCTh K
(yHKIMOHATBHOM 3aBUCUMOCTH U 0OpaTHO.

[Tpenmonoxum, 4To B HEKOTOpOE HAOIIOCHIE

y =F(a1, a, ..., an, X) (2.17.)



BXOJST HEW3BECTHBIC TapaMmeTphl ai, &, ..., an. lIpoaenaH psa SKCIEPUMEHTOB U
MOJYYEHO N OMNBITHBIX JaHHBIX (Xi , Vi) C ICJIbI0 YCTAaHOBJCHHS 3HAUYCHUH IMapaMeTpoB.
Bo3nukaer Bompoc, Kak BRIOpaTh MapaMeTphl 3aKOHA TaK, YTOOBI pe3yIbTaThl IKCIIEPUMEHTA
COOTBETCTBOBAJIM €My HamwiIydliuM oOpa3zoM. Kak mpaBuio, penieHue Bompoca o moadope
napamMeTpoB OCHOBAaHO Ha METOJIE HAUMEHBIIUX KBaJIpaTOB, KOTOPHIA B JIaHHOM CiIy4ae
COCTOUT B HaXO0KJICHUW MUHUMYMa BBIPKCHHUS

n
0.5*Y [ F(ay, az,...,an, Xi, Yi]* (2.18)
i=1
0 BCEM BO3MOXXHBIM 3HAQYCHUSAM 4ai, d2,...,an. JIOTIONTHUTENIBHO MOTYT  OBIThH
[IOCTABJICHBI OTPAHUYCHUS HA MApaMEeTPhl, HAIIPUMEDP HA UX BEJIMUUHY WUJIM COYETAHMUS.
bonee mpocThiM METOJOM SIBISETCS METOJl BBHIOpaHHBIX Touek. Ha KoopauHaTHyo
MJIOCKOCTh X Y HAHOCST JKCIEPUMEHTAJIbHbIC JAaHHBIE U TMPOBOJAT Yepe3 HUX (PYHKIIMIO
annpokcumanuu. Jlamee omnpeaensitoT BUI 3TOM (PYHKIIMHU, HapUMep, B COOTBETCTBUU C
TaOJIMIIEH eMEHTapHbBIX IMIIUPUUECKUX 3aBUCUMOCTeN, Tabi. 2.2. [lociie Toro kak BeIOpaH
BUJ QYHKIIMU alpOKCUMAIIH, OCYIIECTBISICTCS MEPEX0] K OMPEICICHUIO HAUTYUIINX €e
napameTpoB. B 1aHHOM MeToze 1Mo 4KClly mapaMeTpoB BhIOpAaHHOW (YHKIMU BBHIOMPAIOT N
TOYEK IKCIIEPUMEHTAIBHBIX JaHHBIX 10 BO3MOXXHOCTH PABHOMEPHO PACIOJIOKEHHBIE BOKPYT
Hee. [TapameTps! a1, a2,. . .,an OIPEICIISIOT U3 CUCTEMBI alreOpandeckux ypaBHeHui (2.1):
yle(al, d2,...,dn, X1)
y2=F(a1, a,...,an, X2)

Yn=F(a1, a,...,an, Xn).

PaccesHue pe3ynbTaToB HaOMIOAEHUN BOJMM3M ypaBHEHUsS aNNpPOKCUMAIMU MOKHO
OIIEHUTH C MOMOIIBIO OCTATOYHOM JAUCTIEPCUU (AUCTIEPCUU aJIEKBATHOCTH):

n n

S%1=S%er=1/(n-1) * Y (yi- Ya* xi)?, (2.20)

i=1 =0

rie |- arcino mapamMeTpoB ypaBHEHHS.

CrermneHb aJIeKBaTHOCTH MOJTYYEHHOM MOJIENH OLIEHUBAETCS 10 KpuTeputo duiepa

F=S%/S%,  (2.21)

n

rae S%y = 1/(n-1) *>(Yi- Yep)? — Aucnepcrs Y OTHOCUTENBHO CPEAHETO 3HAYECHUS Yop.

i=L

Kpurepuii F mokasbiBacT, BO CKOJBKO pa3 pacCesHHE Yi OTHOCHUTEIBHO CPEIHETO
3HaYEHUS OOJIbIIIE OTHOCUTEIBHOTO pAcCesHUS BOKPYT TIOJYYEHHOTO YpaBHEHUS
anmnpokcumanuu. Yem OOJblIe 3HAUCHUE KPUTEPHUS, TEM IOJYUYCHHOE YpaBHEHUE ITy4llle
OTHCBIBAET SKCIIEPUMEHTAIbHbBIC JaHHbIC- CTENEHDb aJICKBATHOCTH BHIIIIE.

OneHka JOCTOBEPHOCTH IMOJYYEHHOM MOJENM  OCYUIECTBIAECTCA CpPaBHEHUEM
pacCUYMTaHHOW BEeIWYUHBI KpUTepus F C ero TabIMYHBIM 3HaUYC€HUEM Fp, OMPEICTICHHBIM 15
3aJJaHHOTO YPOBHS 3HAYMMOCTH O M CTEHEHEeH cBoOoAsl vi = N-l m v2 = n-1. YpoBeHs
3Hauumoctd o = 0.88...0.88 ompenenser BEPOSATHOCTb, C KOTOPOM MOYKHO CUHUTATh
JIOCTOBEPHON MPUHATYIO alMPOKCUMHUPYIONIYI0 3aBUCUMOCTh MPU HMEIOIIEMCS YHUCIe
OTIBITOB N U mapameTpos .

I[Ipu F < F pe3yapTaT anmpoOKCHMAIMM CUMTACTCS 3HAYMMBIM W HaWJICHHbBIC



napaMeTpbl NMPUHUMAIOTCI. B MPOTUBHOM ciydae pe3yJbTaT HE MPUHUMAETCS, CUMTAETCH,
YTO [IaHHO€ ypAaBHEHHE HE aJICKBATHO OIMKCHIBAET SKCIEPUMEHTAJbHBIE JaHHbIE. B 3TOM
cllyyae He0OXOIMMO YBEIUYUBATh YUCIIO HKCIIEPUMEHTOB, CHUKATh YPOBEHb IOCTOBEPHOCTH
(ecu 3TO BO3MOKHO) WA TIOMEHSTh BUJI alllIPOKCUMHUPYIOIIETO YPABHEHUSI.

Boibop anmpoKCUMHPYIONIETO YpaBHEHHUS JOJDKEH MPOU3BOJUTHCA C  y4YETOM
(u3MUECKNX 3aKOHOB, ONPEIEIISIONX TEYEHUE MTPoLIecca, T.€. BCErla ClIeayeT CTPEMUTHCS K
byHKIMOHATBEHOUM Moienu. Eciin u3 Gu3n4eckoro cMbiciia IEpeMEHHbBIE CBSI3aHbI JIMHEH -HOU
3aBUCUMOCTBIO, TO HE CJIEAYET MPOU3BOAUTH AMMPOKCUMALINIO TIOJTMHOMOM BTOPOM CTEIIECHU -
3TO MPUBEAET JIUIb K UCKAKEHUIO MOJIENIU, CHIDKEHUIO ee ajiekBaTHOCTH. Ciienyer u3berarb
WCIIOJIH30BaHUs TOJIMHOMOB, 3aBHCHMOCTEH OOJIBIIOTO Topsnka (Oosiee 4), Tak Kak OHU
OTMCHIBAIOT OoJiee BBHICOKHME KOJeOaHWs, CBA3aHHBIC C OIMMOKaMHU, apTedakTaMu WU HE
YUYUTHIBAEMBIMHU IIIyMaMH (HEYIPaBIsi€eMbIMU IEPEMEHHBIMH ).

IKCnoneHyuaIbHble NOJUHOMbI. Y PABHEHHS 3TOrO KJIacca 3alMChIBAIOTCS B BUIE

W =exp(aot® +ai tt +axt? +aszt3+...), (2.22)
rje o, ,... — MOCTOSHHBIE KOA(OUITUEHTHI.

[Tocne morapupmMupoBanus BeipakeHue (2.22) MpuHUMAET BU/T

INW = aot? +a t! +apt? +ast3+.... (2.23)

[Tocne BbIYUCIIEHHS TPOU3BOJHON OT MOCieNHeW (YHKIUHA 3aBUCUMOCTD (2.22) MOXKET

OBITH IIPECTaBICHA B BUE
(LUW)*dW/dt = a1 +2axt!+ 3ast2+....(2.24)

DKCIepUMEHTAIbHBIE JJAHHBIC, alllIPOKCUMUPYEMbIE IKCIIOHEHIIMAIBHBIM MOJIUHO-MOM,
MOXHO 00pa0oTaTh Ha KOMIBIOTEPE CTATUCTUUYECKUM MeTojamHu. B pesynbTare OyayT
paccuuTaHbl KOIPPUIMEHTH & MOJMHOMHHAIBHOTO ypaBHEHHUs. B mpakTuke 0OOBIYHO
OTPAHUYMBAIOTCS 2-0W WU 3-€1 CTENEHAMU NOJIMHOMA.

Annomempuueckue 3asucumocmu. Ilpeanonoxum, yto P 1 Q — HEKOTOpbIE CBOMCTBA
oprann3ma (HaOJrOaeMble KOJMYECTBEHHBIC XapPaKTEPUCTUKH): Hampumep, P u Q moryt
OBITh MaccamMu Pa3jIuYHbIX KOHEYHOCTEW >KMBOTHOTO Wi P MOXeT 3aiaBaTh CyXylO maccy
pactenusi, a Q — IUIOMAJb MOBEPXHOCTH €ro JHUCThEB. [IOCKOIBKY OpraHu3M pacTeT u
pasBuBaetcs, To u P, 1 Q OyIyT H3MEHSATHCS C TCYEHHUEM BPEMEHH, TO €CTh

P=P(t) u Q= Q(t). (2.25)

Cuuraercs, uto P u Q amioMerpuyecku 3aBUCUMBI, €CJIM OHH YJIOBIETBOPSIOT
ANIOMETPUYECKOMY YPABHEHUIO

P=a* Q", (2.26)

rie a u b — nocrossHABIE KO3 PPHUITUESHTEI.

P u Q u3aMeHs10TCS BO BpEMEHU TaKUM 00pa3oM, 4TO COOTHOIIEHHE (2.26) coxpaHseT
CIPaBEJIMBOCTh HA BCEM HUHTEpBaJIe HAOIIOJACHHUS.

2.6. ®yHKuuu pocra

Hpyrum BusioM (yHKLIHNA, ITUPOKO UCIOJIb3YEMBIX B IeMOTrpaduyecKux, MEAUIIUHCKHUX,
arpOHOMUYECKUX W OHOJIOTUYECKUX HCCIIEOBAHUSAX, CBSI3aHHBIX C POCTOM, JIWHAMHUKON
Pa3BUTHS PACTEHUMN, )KUBOTHBIX, YEIOBEKA U UX MOMYJISIUHN, ABIAIOTCS «@YHKYUU pocmay,
0003HayYaNIMEe HEKOTOPYI0 AHATUTUYECKYI0 (YHKUHIO 3aBUCUMOCTA BenuuuHbl W oT
Bpemenu t: W = f(t). Hasnauenue ¢yHkumii pocra — CBsI3aTh BPEMEHHBIC PSIIbI JIAHHBIX,
OTHOCSIILIUXCSL K POCTY OpraHM3Ma WM €ro 4acTH, B paMKax €AMHOTO MaTeMaTUYECKOIo



BbIpaeHHUs. [IpennouTUTeNnbHO TOCTPOUTH Takylo (yHKIHIO, KOTOpas OTIMYanach Obl
OINpeeEHHBIM OMOJIOTMYECKUM, TEXHOJIOTMYECKUM WU (PU3UYECKUM MPaBIONOI00HMEM U
MHTEPIPETUPYEMOCTBIO MapaMeTpoB, TO €CTh OTOoOpaxkana Obl JieKalue B OCHOBE
M3y4aeMoro mnpouecca (pu3noioru4eckue Win OMOXUMUYECKHE MEXAaHU3MbI U OTPaHUYECHMUS,
T.€. ObUTa OBl PYHKIIMOHATIBHOM.
OOBIYHO TMHAMUKY MPOIIECCA POCTA ONMUCHIBAIOT AU(PPEpEHIIUATBHBIM YPaBHEHUEM
dwi/dt = g(t), rme g(t) = df/dt (2.27)
WM, €CJIM UCKIIFOYHUTh POMEXYTOUYHBIE IIEPEMEHHBIE, B BUJIE MemMna pocma - NPUPALLEHUS,
HaIpuMep, Macchl WK 00beMa B €IMHUILY BpEMEHU
dw/dt = h(W), (2.27a)

rae h- HekoTopas pyHKIIHA.

OTo ypaBHeHHME ecTh 3aBUcUMOCTh Temmna pocra dW/dt ot cocrosiHus 0oO0BEKTa
(pacreHus, >XMBOTHOIO W T.A.), [I€ B KA4eCTBE IEPEMEHHON COCTOSIHUSI BBICTYHAeT
nepemenHas W.

B HekoTOpBIX ciiyyasix UCHOJB3YIOT (opMy, Tlle B KaueCTBE OAHOTO M3 MapameTpoB
ABIISIETCS] BPEMS

dw/dt = u(W,t), (2.28)

rje U ecth HekoTopas pyHkius ot W u t.

JIns1 6onee MOoJTHOTO ONMCAHUS! JUHAMUKH MPOLECCa UCIIOJIb3YIOT OTHOCUTEIBHBIA TEMIT
pocTta

(L/W)*dW/dt, (2.29)
MOKa3bIBAIOIINI TEMIT pOCTa OTHOCUTEIBHO U3MEHSstoIeics BenmnurHbl W B TaHHBII MOMEHT
BPEMEHU.

JIns  anmpoKcMMaluMy BpPEMEHHBIX pSIOB pocTa C LENblo Oojiee  HarjsigHOrO
MPEACTABICHUS] M MaTeMaTHU4ecKod oOpaOOTKH MPUMEHSAETCS MOy - Jorapupmuyeckas
mKkana. B aToM ciydae KpuBas CIOXHOW (OpMBI MOXKET MpeoOpa3oBaTh CBOW BUI U
yTpaTUTh CBOK TMEpPBOHAYAbHYIO creuuduky. PaccMoTpum NOpHHLIMIBL  CO3AAHUS
MaTeMaTHYeCKUX Mojienel GyHKIUN pocTa Ha HECKOJIbKUX MpUMepax.

[IycTh cymiecTByeT M30JIMPOBaHHAs CHCTEMA C ABYMsSI KOMIIOHEHTAMH - HET HH BXOJIOB,
HU BBIXOIOB, puc.2.7.

[lepBblit KOMIOHEHT - cyOCTpaT S SABISETCS MCTOYHUKOM JJIE BTOPOTO KOMIIOHEHTA -
cyxoro BeniecrBa W (cymika marepuaina, poct pacrenus). [Ipeanosnaraercs, 4To B npouecce
npeoOpa3zoBaHue MEPBOTO KOMIIOHEHTa S B MaTrepuall BToporo komrnonenta W norepp Her.

Cyocrpar S Cyxoe

Poct BeWecTES W

Puc.2.7. 3amkHyTas JBYXKOMIIOHEHTHAs MOJEIb POCTA.

PaznuuHble NpeanonoxkeHuss OTHOCUTEIBHO 3aBUCMMOCTH CKOPOCTH Ipoliecca (Temma
pocta) oT W 1 S mpUBOJAT K Pa3IW4YHbIM MATEMaTUYECKUM MOJEISM. OTH ypaBHEHHS
BBIBOJISITCSI HA OCHOBE aHaIM3a 0osiee MPOCThIX MOJenell — OOBIMHO MyTeM MHTETPUPOBAHMUS
muddepeHuranbHOr0 ypaBHeHUsl. Takol moaxoj oOJerdaer MHTEPHPETAIUIo MapaMeTpoB
3aBUCHMOCTEN THIIA «CyXasl Macca — BPEMS.

Ecnu 1omycTuTh, YTO Ha paccMaTpuBaeMOM OTpPE3KE BPEMEHH CHCTEMA MOTEPh HE
UMEET - HE MOJyYaeT U3 BHEIIHEHW Cpe/ibl U HE TePSET HUKAKOTO MaTepuana, TO CIpaBeJIUBbI



cienyromue quddepeHnuansasie ypasaenus dW/dt = - dS/dt;

dwi/dt + dS/dt = d(W+S) =0, (2.30)

TaK 4TO

W+ S=const=Wp+ So=Ws+S:=C, (2.31)

rne Wo u So- wucxomgubie 3HaueHusi cyxoro BemiectBa W u cyOcTtpata S B MOMEHT
BpeMeHu t = 0;

Wt u Sf — 3HaYeHUS] K KOTOPBIM MPUOIMKAIOTCS 3TU MapaMeTpsl mpu t —>o0, B
JOMYLIEHUH, YTO CUCTEMA CO BPEMEHEM NPUXOJUT B YCTOMYUBOE COCTOSHUE;

C- mocrostHHasi BEJIMYMHA — 3TO COCTOSIHME KOTOPOE MPUOOpETAeT CUCTeMa uepe3
OTpeIelIeHHbI MPOMEXYTOK BPEMEHU- KOJIMUECTBO CyOCTpara S CTAHOBUTCSI PABHBIM HYJIIO
U BECh OH Ipeodpasyercs B cyxoe BemiectBo W,

[TepBoe u3 ypaBHeHwmit (2.60) mokaspiBaeT, 4To TeMI pocTta cyxoro Bemiecrsa dW/dt
paBeH OTpPUIIATEILHOMY TeMITy pocta cyocrtpara - dS/dt, a Bropoe - oOummii Temn pocra
cucTemsl pasty Hymt0. B uTore nocie J0CTaTOYHOrO IMPOMEXKYTKA BPEMEHU BECh CyOcTpar
nepeiieT B CyXxoe BEIIECTBO, a UX CYMMapHO€ KOJMYECTBO HE M3MEHUTCS U OCTAaHETCsS
EepBOHAYAIILHBIM.

Temm pocTa MOKHO MPEICTaBUTh B BUJE€ HEKOTOPOH (DYHKIIMH 3aBUCAILEH OT TEKYLIUX
3Ha4YeHUH cyOcTpaTa 1 CyXOro BEIeCTBa, TAKOU, UTO

dw/dt =v (W,S). (2.32)

W3 ypaBuenus (2.31) cuenyer, uto S = C- W, torma ypaBuenue (2.32) MOXHO
3alKucaTh B BUJE

dwi/dt =v (W, C - W) = h(W), (2.33)

rine h — dynkus oxgHoit nepemenHont W.

Takum o00pa3oMm, MareMaTHYECKOM MOJEIBbI0O CHCTEMBI, M300pakKeHHOW Ha puc.2.7.
ABJISIETCSl MOJENb € OJHOM mepeMeHHo. OcTaercss pemuTh Kakylo (YyHKIHIO V
UCIOJIb30BaTh B ypaBHeHuH (2.63). BreiBompl mo Buay (yHKMM v OyayT 3aBHCETh OT
XapakTepa nporecca, MPOUCXOASIIEr0 B CUCTEME.

IIpocmoti sxcnonenyuanvrold pocm. JIjisi CHCTEMBI HA PUCYHKE 2.7. MPUMEM HEKOTOPHIE
JOMyIIeHus! (OrpaHUYEHHUS, YCIOBUS):

- TEMII pOCTa NPONOPLUOHAIBHO KOJIMYECTBY CyXOH Macchl W;

- MEXaHU3M pocTa «paboTaeT» ¢ MaKCUMaJIbHBIM TEMIIOM Ha MPOTSKEHUU BCETO
BPEMEHH, TOKa CYIIECTBYET NTUTATENbHAs CpeAa;

- mpoluecc pocra  HeoOpaTuM W TIpeKpamaercs, Kak TOJbKO HUCTOIAETCS
NUTaTeNIbHAs CpPEeaa.

VYpaBuenue (2.33) mnpuoOperaeT BUJ

dwi/dt = u*W, (2.34)

i€ [\- TapaMeTp OTHOCUTEIBLHOTO TEMIIA POCTA.

[TapameTp L 3aBUCHUT, BO-TIEPBBIX, OT BUJa cyxoil mMaccel W , COOTBETCTBYIOIICH B
3aJJaHHOM MPOTIOPLMH PECYPCY NUTATENBHON CPEMABI, U, BO-BTOPBIX, OT MPOU3BOAUTEIBHOCTH
WU CKOPOCTH C KOTOPOM OCYLIECTBISIETCS mpouecc pocTta. MHTerpupoBaHue ypaBHEHHS
(2.64) naetr U3MEeHEHUE MacChl BO BpeMeEHH t:

W=Wp*e*! mpul<=t<=ts; (2.35)
W = W5, npu t>tr



Korma W =Wys, a S =0, To u3 ypaBuenus (2.31) cienyer

Wr = Wo +So  (2.36)

¥ POCT BHE3AIMHO MPEKPAIIAETCs, KOT/Ia UCYE3HET PECypC MUTATEIIBHON CpeIbl S

tr = {In[Wo + So o]}/ pn. (2.37)

ITpocToii skcnoHeHmManbHbl poct W = Wo*e*™t | Ge3 orpaHuueHuil pecypcom
MUTATENBHON cpenbl S, mpuBeneH Ha puc.2.8.- 3aBucumoctb WP=(t).

Vpaeuenue pocma Puuapoca. PaccmMoTpeHHass BbIIIE MOJCHD AKCIOHEHIIMAILHOTO
pocTa sBIsIeTCsl HauOoJiee MPOCTOM B CMBICIE MAaTeMaTHYE€CKOro OMHUcaHus mporecca. B
JEHCTBUTEILHOCTH TIPOUCXOJIAT TPOIECCHI, OMUCHIBAEMbIC 00JICE CIIOKHBIMU (DYHKITUSIMH.
Opnolt u3 Takux QyHKUMA sBhsercs GyHkius Puuapaca, puc.2.8.

dwi/dt = k*W*(Ws" - W" )/ n*W;" (2.38)

WM TIOCJI€ MHTETPUPOBAHUS

W = [Wo=Ws] /[ Wo™+ (Wi - Wo")* ek (2.39)

rae K, n, Ws - mocrosinabie Benuuunbl; K, Ws - mojoxuresnbHbl, a N >= -1.

[Tpu n < -1 ypaBHeHue TepseT GUNISCKUI CMBICH, JEMOHCTPHUPYS P W — o0

oeckoHeuHbI pocT. [Ipu ompeneneHHBIX 3HAYEHUSX JOMOJHHUTEIHLHOTO TMapameTrpa N
OHO O0Oparaercs B 0JJHO U3 HanboJiee U3BECTHBIX ypaBHEHUi pocTa, puc.2.8: WM(t)- moHo-
moekyisipaoe (N = -1), WL(t)- noructudeckoe (n = 1) u WG(t)- 'omnepra (n = 0).

MonomonexynapHoe ypasneHue. IT0 ypaBHEHHE OMKCHIBACT, HAIIPUMEP, XOJ MPOCTOU
HEOoOpaTUMON XMMHYECKOU peakIy MepBOro nopsiaka, puc.2.8.

[IpuHSATBIC TOTTYIIICHUS

- KOJIMYECTBO PHEPTUM POCTAa HEM3MEHHO W HE 3aBHUCHUT OT KOJIMYECTBA CyXOW MacChI
W;

- MEXaHM3M pocTta paboTaeT» CO CKOpPOCTHIO, MPOTOPIIMOHANBHOW pPecypcy
MUTATEIBLHOU CPEABI S;

- pOCT HEOOpaTHM.

B nannom ciryuae BMmecTo ypaBHeHui (2.38, 2.39) umeem

dwi/dt =k *(Wr - W), (2.40)
WIH TI0CJIE€ MHTETPUPOBAHUS

W = Wi - Wo*e Kt (2.41)
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Puc.2.8. ®yHkuunu pocra:
1. WP- »skcnonennuanbHas,; 2. WM- monomonekymspuoe (n = -1); 3. WL-



goructuaeckoe (N = 1); 4. G- T'ommepta (0 = 0); 5. Q- amomerpuueckas 1; 6. P-

aJutoMeTpudeckas 2.

TemI pocTa HENMPEPHIBHO NMAJAET, KpUBAask HE UMEET TOUKHU Meperuoa.

Ypaenenue nocucmuueckoco pocma. llpyn BbIBOJIE ypaBHEHHUs JIOTUCTUYECKOTO POCTA
JEIAeTCs JBOSAKOE AOIYLEHUE:

- SHEPTHS pOCTa MPONOPLMOHATIBHA CyX0H macce W;

- MEXaHM3M pocTa «paboTaeT» CO CKOpPOCTbIO, MPOMOPLUUOHAIBLHON pecypcy
MUATATEILHOU CPEABI S;

- MPOIIECC pOCTa HEOOpaTUM.

YpaBHEHUE JOTUCTUUECKOTO POCTa UMEET BUJ, pUC.2.8.

dw/dt = k*W*S, (2.42)
WJIY TIOCJIE UHTETPUPOBAHUS
W = [WoWs]/[ Wo + (Ws - Wo )* e]. (2.43)

AHanu3 11000ro U3 JByX MOCIEIHUX BbIpaXKeHUM mokasbiBaeT, uto mpu Wo << Wk
JUTsl ManbIX 3HadeHud t (moacranoBka Wo= 0 B 3HaMeHaTesb) CIIPaBEIMBO MPUOIIMHKEH-HOE
PaBEHCTBO

W= W,y * e, (2.44)

Qynxyus pocma I omnepmya. Ypasaenue I omriepriia BEIBOJIAT, UCXOAS U3 CIEAYOIINX
JIOITyIEHHH, puc.2.8.:

- pecypc IUTATEIbHON CpeAbl HE OTPAaHUYEH, TaK 4YTO C OTOM CTOPOHBI SHEPIUs pocCTa
BIIUSIHUS HE UCTIBITHIBACT;

- DJHEprusi pocTa MpONOpIUOHAIbHAa cyxol wmacce W, mnpuuem ko3 UIIUEHT
NPONOPLUOHATIBHOCTA €CTh BEIMYMHA MOCTOSIHHASA: 3((EKTUBHOCTD SHEPTUHU POCTa MalaeT
CO BpeMEHEM, MpUYEM chaja 3TOT MPEACTaBISET COOOW NMHAMHMKY IEPBOTO MOpSAKA U
COOTBETCTBEHHO HOCHUT 3KCIIOHEHIMAJIbHBIM Xxapakrep. [IpruunHON cnaga MOMKET CIIyKWTb
aerpagauus (B YacTHOCTH, paclleryieHue (EepMeHTOB), cTapeHue Ju00 pasBUTHE U
ycinoxHeHue opranusma. K ypaBHeHuio ['ommepTua NpuBOAST pa3iuyHble KOMOWHAIUU
noryumeHni. @opManusanus MEPEYNCICHHBIX BBIIIE YCIOBUN MPUBOIUT K BBIPAKEHUIO

dW/dt=p * W, (2.45)
I mapaMeTp L , TO €CTh YAEIbHBIN TEMII POCTA, YKE HE SABIISIETCS MOCTOSAHHOW BEITUYUHOM,
a U3MEHAETCA M0 3aKOHY

du=-D *u, (2.46)

rae D — MonoJHUTENbHBIN TapaMeTp, XapaKTepHU3yIOIINKA YMEHBIIICHUE | .

[Tytem nmpeoOpazoBaHUil MOKHO TOJTYYUTh ypaBHEeHUE ['oMIiepTia B €ro KiacCuuecKoi
dbopme

dWi/dt = po * W [1 — D/ po]* IN[ W/Wo], (2.47)

ra€ HHACKC 0 oTHOCHUTCS K BEJIMYMHAM B MOMCHT BpPCMCHU t=0.

2.7. AnroputMuyeckue (JJorudeckue) GPyHKIUM
Aneopummuyeckue MOAEIU BOCIPOU3BOIAT MOIIATOBBIN MPOLECC YACIEHHOTO PELICHUS
YpaBHEHUH, TPEICTABIISIIONIMX MaTeMaTUYECKyH0 MOJENb HccieayemMoro oobekra. Ecmu
ANTOPUTMHUYECKME MOJIENN PEATU3YIOTCS HA KOMIBIOTEPAX, TO OHU MOTYT PacCMaTpUBAThCS
KaK CTPYKTYpHbIE MoJieNiu, paboTaromue ¢ nudpoBoil nHbopMauuein. B nanHom ciyuae Bce
npeoOpa3oBaHus UHPOPMAIMH BBITIOIHIIOTCS OJTHUM U TEM K€ CTPYKTYPHBIM 3JIEMEHTOM —
npoyeccopom. IlocienoBaTenbHOCTh PEIIEHU 330a€TCs MPOrPaMMOM, a alrOPUTMHUYECKUE



MOJIEJTM YacTO Ha3bIBAIOT HMU(PPOBbIMU. ClieyeT OTMETUTh, YTO MMPUMEHEHHE KOMITBIOTEPOB
JieNaeT  aNroOpUTMHU-YECKUE MOJIeIU  HauloJiee yHUBEPCAIbHBIMU: HANPUMEP, C UX
MOMOIIBI0O MOTYT OBITb  BOCHPOM3BEJAEHBI M MOJENU-AHAJIOTH, M CTPYKTypHbIE
MaTeMaTUYeCKHE MOJIEIH.

Jlocuueckas yukyus — 3T0 GYHKUUS, 3aBHUCSIIAs OT HEKOTOPOTO KOJMYECTBA
BJIEMEHTOB Xj, T/I€ KaXIbld W3 HUX SBIACTCS JBOMYHOW  NEPEMEHHOM, CBSI3aHHBIE
omeparopamMu HyJeBOM anreOpepl, a cama (yHKIUS TPUHUMAET JBOMYHOE 3HAYCHHE.
KomOuHanuu 3HaueHUW JBOWYHBIX TEPEMEHHBIX HA3bIBAIOT JBOMYHBIMU Habopamu. B
3aBHUCUMOCTH OT Habopa jornyeckas ¢yHkuus npuaumaer 0 wiu 1. IIpu N nepemeHHBIX
YHCIIO0 JBOMYHBIX HaO0opoB paBHO d = 2", a uncio norudeckux QyHkmui pasHo 29, JIrobyro
JOTUYECKYI0 (YHKIUIO MOKHO MPEACTAaBUTh CYNEpPIO3UIUEH OrpaHHYEHHOTO KOJIWYeCTBa
TapHBIX JIOTMYECKUX (yHKUMHA, 00pa3yromuX (QYHKIMOHATBHO TIOJHYIO CHUCTEMY.
Jlornueckue QpyHKUIUN 00€CTIEUNBAIOT pabOTy aNITOPUTMHUYECKUX MOJIENEH.

Haubonee pacnpocTpaHeHHBIMU SIBISIIOTCS CIEAYIOIIME AIIEMEHTApPHBIE JIOTUYECKHE
byHKIUN.

Jluzvionkyus (morudeckoe crnoxxenue, MJIN):

Y =X1+ Xo+... + Xn, y =1, ecau X0Ts1 ObI O/IHA U3 IEPEMEHHBIX paBHa |

(UJIA x1. WA X2 ... NN xn, MJIA HEeCKOABKUX
NEPEMEHHBIX );

y=0, eciiu Bce nepeMeHHblie paBHbl 0. (2.48)

3Hak + 03HayaeT onepanuio JOTHYECKOrO CI0KEHHUS.

Uneepcus (otpunanue, HE):

y=1,ecnu X =0;(y ecTh HE X, HHBEPCHSI)

y =0, ecmu X = 1. (2.49)

Konvronkyus (morudaeckoe ymHoxenue, 1)

y=X1* X2*... * Xy =1, ecnu Bce u3 nepemeHHbIX paBHbl 1 (M X1 U X2 ... U Xn,

N HecKoMbKHX MEPEMEHHBIX );

y=0, eci XoTs Obl o/iHa iepemerHas pasHa 0. (2.50)

Bo3moxHO coderanue osneMmeHTapHbiX Jornyeckux ¢ysuknwii: W-HE; WIJIU-HE,
SIBJISIIOIIMECS. OTPHUIIAHUEM dJIeMEHTAapHbIX Jornueckux Gpynkuumid M u WIIW. [ns 3anucu
0001 JIOTMYECKOM (DYHKIMU OCTAaTOYHO ABYX 3JE€MEHTApHBIX (DYHKUMH — WHBEPCHUH U
JOU3BIOHKIMNA WM UHBEPCHUHM W KOHBIOHKIUH, T.€. KaXKJas M3 3THX Hap o0pa3yeT IMOJIHYIO
CUCTEMY.

Jlormueckast (yHKUIMS MOXET OBITh 3a7aHa B BuUIe mabauysl ucmunnocmu. C ee
NOMOIIBIO MOXHO 3alucaTh AHAIUTUYECKOE BBIPAXKEHHUE, OIHUCHIBAIOUIEE JAHHYIO
jgorudeckyro pyHkuuto. Takyro 3anuch BBIIOIHSIOT B BUJE OAHOM U3 JIBYX TOXKAECTBEHHBIX
bopM: B cosepuieHHOU  OU3BIOHKMUBHOU  HOPMANbHOU  (POPME WU  COBEPULEHHO
KOHBIOHKIMUBHO HOPpMAbHOU (HopMe.

B cosepwennoti ouzvionkmusnou Hopmanvrou GopMe KaxxaoMy HaOOpy MEepEeMEHHBIX,
npu KOTOpoM (YHKIMsI paBHA |, COOTBETCTBYET KOHBIOHKIUS (JIOTMYECKOE YMHOXKCHUE)
BCEX MEPEMEHHBIX, IPUUEM BCE MEpEMEHHbIE, UMEIOLIUE B 3TOM Habope 3HaueHue 0, BXOAAT
B KOHBIOHKIMM C OTpPULAHUEM, a MMEIOIIMe 3HaueHue 1- 0e3 orpuuanus. JU3bIOHKIUSA
YKa3aHHBIX KOHBIOHKIUN SIBISIETCS aHATUTUYECKUM BBIPAKEHUEM, OMHUCHIBAIOIINM JaHHYIO
JIOTUYECKYIO (PYHKIIHIO.



Jlnst mormdecko (PyHKITMHM, TpEACTaBICHHOW B Tabmuie 2.2., ee BBIpaOKEHUE B
COBEPIIICHHON JU3BIOHKTUBHON HOPMaIbHOUM (hopMe UMEET BUI:

Y( X1,X2, X3) = X1%X2 *X3 X1%*X2 *X3 +X1*X2 *X3 +X1*X2*X3. (2.51)

Ta e camas (QyHKUMS B COBEPLUIEHHO KOHBIOHKTUBHOW HOpMajbHOU (opme
3allMChIBACTCA KAaK KOHBIOHKIMS (JIOTHYECKUX CJIOKEHUH), COOTBETCTBYIOIIHUX BCEM
Habopam, Mpu KOTOphIX Jorudeckas pyHkuus pasHa 0. [Ipu 3Tom nepemMeHHble, UMEIOIINE B
JaHHOM Habope 3HaueHue 1, BXOAST B IU3bIOHKIIMY C OTPULIAHUEM, a UMetolue 3HaueHus ()
- 0e3 OTpUIIaHUSA:

Y( X1,X2, X3) = (X1 + X2 + X3)* (X1 + X2 + )?3)* (X1 + X2 + X3)* (;(1 + X2 +X3) . (2.52)

Tabmuna 2.2. Ilpumep TaOaUIBI WCTUHHOCTH JIOTMUECKOW (YHKUMH Y UL Tpex
NIEPEMEHHBIX X.

BxoHble nepeMeHHbIe OyHKIMA
X1 X2 X3 y

[l ol (e R an)
= O IO

o0 oo
R O oo

Habop normueckux (yHKIMI MOXET OmMHMCaTh BETBJIEHUS CKOJb YTOIHO CIIOKHOTO
nporecca. [Ipumenenue sorudeckux (QyHKIUM OyAeT MOKa3aHO B pasjesiaX, MOCBSIICHHBIX
KOHKPETHBIM MaKeTaM MPHUKIAIHBIX IporpaMM MojenupoBanus Matlab u AnyLogic.

2.8. CucremMbl ypaBHEHUI 1J151 ONMUCAHUSA MO/ eJIeH YEePHOro AINKA

[ToMUMO BBINIEPACCMOTPEHHBIX MPHEMOB MATEMAaTHYECKOTO MPEICTABICHHS MOJEICH
(pyHKIIMOHATBHBIE U PETPECCHOHHBIC 3aBHUCHMOCTH) OOJIBIIOE PAaCIPOCTPAHEHHE HMEIOT
CUCTEMBI JIMHEWHBIX U PA3HOCTHBIX YPABHEHUM.

OOmieit cuctemMoil W3 M ypaBHEHHWH C N HEW3BECTHBIMU HA3BIBACTCS cucmemd
aneedpauieckux ypasHeHull

a11X1+ aX12 + ... + X = by,
a21X1 + axX12+ ... + anXn = by, (2.53)
amX1+ amaX12 + ... + amnXn = b,

e ajj, bj- mocTosiHHBIC KO3PPHUITUEHTHI.

CucreMy Ha3bIBaIOT 00HOpoOHot, eciu b1 = by = ... = bm = 0. B npotuBHOM Ci1yuac
CUCTEMY Ha3bIBalOT HEOOHOPOOHOU.

Cucrema Ha3bIBACTCS COBMECMHOU, €CIIN CYIIECTBYET XOTs Obl OJTHO pEIlIeHNE

X1=01 ... Xn=0n,
oOpainaroniee BCce ypaBHEHHS CHUCTEMBbI B TOXKIECTBA, U HECOBMECMHOU, €CIU HU OJHOTO
TaKOTO PELICHUS HE CYIIECTBYET.



CoBmecTHasi cuCTeMa YpaBHEHUN HAa3bIBACTCA ONPeOeleHHOU, €CIU OHa HUMEEeT
€MHCTBEHHOE DPEIICHUE, U HeonpeoeseHHol, eCIu pelieHui - 0ECKOHEYHOE MHOKECTBO.

Cucrtema ypaBHEHHUI MOXKET ObITh MPEJCTABICHA B BUJIE MATPUIIbI
A* X' =B, (2.54)

e

A =[aw, a2, ..., am, a1, 82, ..., a8n, ... am1, 8mz, ..., amn]; (2.55)
X =[ X1, X1z, ... , Xin, X1, X22, ..., Xon, ... Xmi, Xm2, ... , Xmn];  (2.56)
B =[awm, an, ... , aml. (2.57)

Jns  HaxoknaeHus KOA(PPUIIMEHTOB CHCTEMbl JIMHEWHBIX ypaBHeHHH (2.54) -—

HEO0OXOAMMO PEIINTh MATPUYHOE YpaBHEHUE
A =B\X". (2.58)

C nmnoMombIO CHUCTEMBI JIMHEMHBIX YPAaBHEHMM MOXHO OIKCAaTh HEKOTOpPbIE
POU3BOJICTBEHHbIE M IKOHOMHYECKHE CHUTyalldd, HANPUMEP CUCTEMBI, OIUCHIBAEMBIE B
paMKax METOJI0OB JIMHEWHOTO MPOTPaMMHPOBAHUSI- TPAHCIOPTHHIE 3a/auM, COCTAaBJICHUE
pallMOHOB  NUTaHUsA, IUIAHUPOBAHHMS paldOT, COCTaBIEHUS ONTUMAIBLHOTO Habopa
TEXHUYECKUX CPEJICTB U T.I., KOTOPbIE OYIyT pAaCCMOTPEHBI HUXKE.

Pasnocmuvle ypasnenusi. Pa3HOCTHBIM ypaBHEHHMEM HAa3bIBA€TCsl ypaBHEHHUE, KOTOPOE
CBSI3BIBACT MEXIY COOOM 3HaYEHUS Xn MPU PA3NIMUHBIX 3HaUeHusx uHaekca N. Ecnu N1 u N2
MPEJCTaBISIOT COO0M HAMOONbIIMKA W HAMMEHBIIWWA M3 WHIEKCOB N, BCTpPEYAIOIIUXCS B
3aMuCU ypPaBHEHMUS, TO MOPSJIOK PA3HOCTHOTO YPABHEHUS €CTh

P =Ni-Nz,
HanpuMmep, (2Xn+3)%> + Xn =5 — ypaBHEHHE TPETHETO TIOPSIIKA.

[Ipenmnonoxxum, 4YTO HMMEETCS TMOMYJAIMS >KUBBIX OPraHU3MOB, pAcTyIlas TaKUM
00pa3oM, 4TO C yBEIMYCHHEM €€ YHCICHHOCTH CKOPOCTh €€ POCTa TaK)Ke YBEIMYHUBACTCS.
UtoObl BRIPA3UTh ITO JOMYIICHHE B MareMaTH4ecKoi (opme, 0003HaUYUM 4Yepe3 an pazMep
MOIYJISIIMU B KOHIIE N-TO Meprojia BpeMeHu. Toraa BeInunHa Xn+1 - Xn BBIPAXKAET MPUPOCT 32
CIICAYIONINI TEpHUO BPEMEHH, T.€. CKOPOCTh, TEMII, B €AMHHUIly BpeMeHH B (N+1)-om
UHTEpBaJie BpPEMEHH. OTa BeJIMYMHA MPONOpLUUOHANIbHA Xn. Ecnu  BenuuuHy
MIPOMOPITMOHAIBHOCTH 0003HAYUTH Yepe3 a, TO MOy IrM

Xn+1'Xn =a*Xn
WiIn
Xn+1 = (1+@) * Xn . (2.59)

YToOBl pemuTh 3TO ypaBHEHUE, Mbl IOJDKHBI 3HATh HAYAJbHBIN pa3Mep MOMyJISUUA Xo.

Torma MOXHO MOCIEA0BATENBHO BEIYUCIUTG YUCIEHHOCTh B pa3HbIE MOMEHTBI BDEMEHU
X1 = (1+a)* Xo,
Xo =(1+a)*x=(1+ a)2* Xo, (2.60)
X3 =(1+a)*x2=(1+a)’*xo.

Ecmu moctostaras @ > 0, TO ¢ pocTOM N YHCICHHOCTH TOIYJISIITUNM HEOTPAaHUYEHHO
pactet, ecnu a < 0, To mamgaet. [lpu @ = 0 YUCIEHHOCTh OCTaeTCsI HA TOCTOSTHHOM YpPOBHE.
[Tpu 3HayeHnu a <-1 YUCIEHHOCTh CTAHOBUTCS OTPUIIATEIHHOM.

OOt BU TUHEMHOTO pa3HOCTHOTO YpaBHEHUsI BTOPOTO MOPsIIKa

a(n) * Xn+2 + b(n) * Xn+1 + c(N)* xn=d(n), (2.61)

rie a(n), b(n), c(n), d(n) - 3aganHbBIe O YKCIIEPUMEHTY MM HAOIIOACHUIO (DYHKIIHH.



Ecim d(n) = 0, To ypaBHeHHMe Ha3biBaloT ojxHopoanbiM. Ecim a(n), b(n), c(n), d(n)
MOCTOSIHHBI JUIsi BceX N, TO ypaBHeHUE (2.61) Ha3pIBalOT Pa3HOCTHBIM ypPaBHEHHEM C
MOCTOSIHHBIMH KO3 (PUIIMEHTaMU.

Ecnu Ha mponecc BIUAIOT Kakue-Iu00 BHEIIHUE (DAKTOPHI, HAIPUMEpP, KOHKYpPEHIUS,
IPOTUBOJICHCTBUSA, HEJOCTATOK PECYpPCOB H.M., TO OIHUCATh JAHHYIO CHUCTEMY MOXHO C
MTOMOTIIBIO CUCTEMBI PA3HOCTHBIX YPABHEHUH TIEPBOTO MOPAIKA, HIMEIOITYIO BUT

Xn+1 = au* Xn + a2* yn + f(n), (2.62)

Yo+l = @21* Xn + a22* Y + g(n),

rIe ai, 12, a1, d22— mocrosiHHbie Koddduruentsr; f(n), g(n) — 3agannbie GyHKIUU; Xn
, Yn - UICKOMBIE (PYHKITUH.

Cucremy (2.62) MOXHO MPEACTaBUTh KaK MOJEIb B3aMMOJICHCTBUSA JIBYX arceHTOB
(BuaoB, (QupM, MPOTMBHUKOB), KOHKYPUPYIOIIMX 32 OJHU U Te ke pecypcbl. Korma oba
areHTa KOHKYPHPYIOT 32 OJHH M TE€ € PECypChl, 3TO MOJCTUPYETCS C TOMOIIBIO
OTpHIATENbHBIX KO PUIMeHTOB ai1ax1. Eciu, Hanpumep, KodhUITMEHT a11 OTpHUIIATENIEH,
TO areHt Buja 1 Oyjaer yObIBaTh C pOCTOM areHTa Buja 2.

Jlnst onrcanust Gojiee CIIOXKHBIX MOJeied, 00Jiee CIIOKHBIX B3aMMOJICUCTBHI arceHTOB
Ipyr ¢ JAPYroM M BHEIIHEW cpenoi, NpuMeHsoT AuddepeHuanbHble YpaBHEHUS.
[IpeanonoxeHus, MPUBOISAIINE K 3TUM yPaBHEHUSIM, COCTOSAT B TOM, YTO CKOPOCTh POCTa
areHTa Ha eUHUILYy YUCIIeHHOCTH areHTa X(t) paBHa MOCTOSTHHOM BETMIMHE

[1/x(t)] * dx(t)/dt = a. (2.63)

Wnu B Bune auddepeHmanbHOro ypaBHEHUS IePBOTO TOPSIKa

dx(t)/d(t)= a* x(t). (2.64)

CKopocTh pocTa MOXKET OBITh HEMOCTOSHHOM BelWunHOM. Torma Mpl MPHUXOAUM K

HeuHeHHOMY TruddepeHIrnaTbHOMY YpaBHEHUIO TIEPBOTO MOPSIIKa
dx(t)/d(t)= g(x, t). (2.65)

rae g(X, t)- 3amanHas GyHKIUA.

HMuTepnperamnus 3TOro YpaBHEHHSI MOXKET OBITh CIICIYIOMIEH - CKOPOCTh POCTa areHTa
SBJISIETCSI HEKOTOPO# (DyHKITMEH BPEMEHHU U €r0 YHCIICHHOCTH.

Jluneitnpie  nmuddepeHIuanbHble  ypaBHEHUS  BTOPOTO  TMOPSAKA  OMHCHIBAIOT
KoJiebaTeNbHbIE IPOLIECCHI, MPOUCXOIINE B CHCTEMAaX

a(t) * x"(t) + b(t) * x'(t) + c(t)* x(t) = f(t), (2.66)

riae a(t), b(t), c(t), f(t) - 3anannbie Gynkuwum, npuuem a(t) He oOpamaercs B HyJIb HH
IpY KaKUX 3Ha4YCHMUSIX L.

KonebaTenpHple TpOIlecChl XapakTEepHBI IS MHOTHX IPOIECCOB B  OHOJIOTHH,
SKOHOMUKH, TEXHUKH, 00YCIIOBIICHHBIE CYTOYHBIMH, MECIYHBIMU HJIM TOJIOBBIMU ITUKIIAMU.

Cucremsl quddepeHmaIbHbIX YPaBHEHHUH MEPBOTO MOPSIIKa

dy'i/dt = amiy1(t) + amay2(t) + ... + amyn(t),
dy'2/dt = amay1(t) + amay2(t) + ... + awnyn(t), (2.67)
dy'n/dt = amiyi(t) + amzy2(t) + ... + amyn(t),

i€ &jj - MOCTOSIHHBIE KOA(D(OUIIMESHTHI.

Pemute cucremy (2.67) 3Hauut Hakth Qynkoum Yi(t), Yyao(t), ..., Ya(t) , xoTOpbIC
YAOBJICTBOPSIIOT BCEM €€ YPaBHEHUSIM.

2.9. AnmpokcuManus JaHHbIX perpecCHOHHbIMH 3aBUCUMOCTAMM



CroxacTuyeckasi 3aBUCUMOCTh, NIPH KOTOPOM C HW3MEHEHHEM OJIHOM BEJIUYUHBI
M3MCHSETCS CpeaHee 3HAYCHHE APYTOoW, HA3BIBACTCS KOPPelAyUOHHOU W BBIpaKaeTCs
@yukyuel pezpeccuu, YCTAaHABIUBAIONICH CBSI3b MEXKAY CIy4allHOM MEepeMEHHOU X u
YCIOBHOM cpeHel BbIxojaa o0bekTa miu Mojaeiau My = f(X). PerpeccuonHas 3aBUCHMOCTH B
OTJINYME OT (PYHKIUMOHAIBHOW HMMEET KOPPEIAUUOHHOE OTHOleHue MeHbine 1. Jlns
OTCYTCTBUS PETPECCHOHHON 3aBUCHUMOCTH Y OT X HE0OXOJUMO M JIOCTaTOYHO, YTO OBI
koppensainuonHoe oTHomeHne Cyy =0. DyHKIUM perpeccu CO3Jal0T KPUBBIE WU
MOBEPXHOCTH C MUHUMAIbHBIM OTKJIIOHEHUEM OT SKCIICPUMEHTAIBHBIX JTAHHBIX.

B 3aBucuMocTH OT umcia nmepeMeHHbIX X (QYHKIHS PETPEeCcCHU MOXKET OBITh npocmoi
(cBSI3b MEXAY ABYMs TMEPEMEHHBIMH) U MHOMcecmeennou T(X1, X2, ..., Xk), JuHeuHOU u
HeUHEUHOU.

[Toctpoenne  (yHKIMM  pErpeccCMM  HAYMHACTCS C  BBISICHEHHS  OCHOBHBIX
KOHTPOJIUPYEMBIX HE3aBHCHMBIX IMEPEMEHHBIX — (PAKTOPOB X1, X2, ..., Xk, ONPEACIISIOITNX
BHCIITHUE BO37CHCTBUS Ha 00BEKT. COBOKYMHOCTh ITHX (PAKTOpOB X = (X1, X2, ..., Xk)
oOpaszyer (hakTopHOE MPOCTPAHCTBO pasMepHOCThI0 K. 3amavell perpeccMOHHOrO aHamm3a
SIBJISIETCS YCTAHOBJICHUE CBSI3€H MEXIY 3aBUCUMOU CIIydyallHOW BETMUMHOU (OTKJIIMKOM) Y H
EPEMEHHBIMHU X.

B o0mem Bumge Takyro CBsI3b MOXKHO OIKCATh C TOMOIIBIO JIMHEHHONW KOMOWHAITMH
HEKOTOPBIX JMHEHHO HE3aBUCHMBIX 0a3uCHBIX QyHKIHH 0T GakTopoB {Xj(X)j=0,12,...m} = {1,
Xi(X)j-1,..m } ¢ Hew3BeCTHBIMH Kod(durmeHTaMu {aj}- ypaBHCHHEM MHOXCCTBCHHOM
perpeccuu:

m

;=1

Y(X, a)=> aj Xj(X) = a0+ Zm(lé Xi(x). (2.68)
=

[Tpu aTOM 3amanHbIe 6a3uCHBIC (DYHKITUU

Xi(x)= Xj(X1, X2, ..., Xx), (=1, ..., m)
MOTYT paccMaTpUBAThCSl KaK HOBbIE KOHTPOJIUPYEMbIE (I€TePMUHUPOBAHHBIE) MTEPEMEHHBIE.
Otn QyHKIUH 00pa3ylOT MOJHBINA HAOOp HOBBIX MEPEMEHHBIX, U3 KOTOPBIX (POpMHUpYyETCS
ypaBHEHHE (MOJI€NIb) perpeccuu. DTOT Ha0Op MOXKET BKIIHOYaTh B ceOs JIt0Oble (yHKIIUH,
TaKMe KakK IOJMHOMBI, MapHbIE MPOU3BENCHUS, JOrapuPMbl, OOpPATHYI0O U CTEHNEHHYIO
(YHKIUIO, TPUTOHOMETPUYECKME U T.I. B MpakTUueckod AEesITENbHOCTH HCHOIb3YIOT
cienyromye 0603Ha4eHUs JTUHEHHON MHOKECTBEHHOU (MHOTO()AaKTOPHOM) perpeccui:

- TMHEHAsl MHOYKECTBEHHAsl perpeccus

V(X ) = 0o+ Y o *Xi(x)  (2.69)
=1

WU B MaTpU4HOU opme
Y(a) = X*a; (2.70)
- OTKJIMK Y —3aBUCHUMas cliydaiiHas nepemenHas (Yi — HabJIrojaeMble 3HaYeHHUS),
I- I[TopsiIKOBBIN HOMEpP WHIWBUY ATBHOTO HAOJIFOICHHS:
(Ves , X1i, X2i, ..., Xki), 1 =1, ...N,
N- yucio HaOIIOAeHH, TOBTOPHOCTD OTIBITA;
- KOHTPOJIMPYEMBIE, TETEPMUHUPOBAHHBIE) TIEpEMEHHbBIC, (DAaKTOPHI X1, X2, ..., Xk.
- MapaMeTpsl 0o, O, ..., Om;



- 0asucHbIe QYHKIUU

Xj(x) = Xj(X1, X2, ..., Xx), =1, ..., m).

PaccMoTpuM HEKOTOpBIE, HaMOOJIEe YacTO BCTPEYAOIIUECS, YACTHBIC TNPUMEPHI
JINHEWHOW pErpeECCUN.

Jlunetinvle Mooenu nep8oco nopsoka:

1) Ecmm m =1, k = 1, Xy(X) = X, To mosydyaeM JUHCHHYIO MOJCITH
MIEPBOTO MOPSIKA C OJHUM (haKTOpOM (OJTHA BXOHAS IIEPEMEHHAst X B MIEPBOM CTCTICHH):
Y () = oo+ aa1*X; (2.71)

[IprumMep perpecCHOHHON JTMHENHON MOJENHN IIEPBOTO MOPAIKA IPUBEAEH Ha puc.2.9.

Puc.2.9. PerpeccuonHass IMHENHAas MOJENIb IEPBOTO MOPAAKA: 0o — HOCTOSHHBIN
ko3 puIueHT; o1- KOI(POUIMEHT TpU TNEPEeMEHHOW X; X1 , Xn — BXOJHBIC
HKCIIEPUMEHTATbHBIC IEPEMEHHBIE;

y1 2" | yp 7" - BBIXOJHBIE JDKCHEPUMEHTAIbHBIE OaHHBIC; Y1 P |y, Pt -
BBIXO/IHBIE IaHHBIE MTOJTyUYEHHBIE [10 YPABHEHUIO PETPECCHH.

2) Ecmu m = k, Xj(X) = Xj, To mosy4aeM JIMHEHHYIO MOJENb MEPBOTO Mopsiaka ¢ K
BXOJIHBIMU MT€PEMEHHBIMHU:

Y (X, a) = ao+ 0a*X1+...+ o*X; (2.72)

Jlunetinvle modenu 6mopoco nopsaoxa.

1) Ecomu m = 2, k = 1, Xa(X) = X, X2(X) = X?, 02 = 011, TO UMEEM JIMHENHYIO MOJEID
BTOPOTO MOPSJKA C OAHOM BXOJHOW MEPEMEHHOM X:

Y(x, &) = oo+ ar*X1+...+ a11*X?; (2.73)

2) Eciiu m =5, k =2, Xi1(X) = X, X2(X) = X2, X3(X) = X12, Xa(X) = X22, Xs(X) =
X1* X2, 01= 011, 04 = 0Ol22, 05 = 0l12, TO TIOJyYaETCs JMHEHHAs MOJIeNIb BTOPOTO MOPSAKA C ABYMS
BXOJIHBIMU MTEPEMEHHBIMU X1 U X2:

Y (X, &) = a0+ 0a*X1+ 02*X2 + a11%X12. . .+ 0a22*%X2? + 012*X1*X2. (2.74)

Perpeccuonnsle mMonenu ¢ OONBIIMM KOJUYECTBOM BXOJHBIX NEPEMEHHBIX M Ooiee
BBICOKOTO TOpsIIKAa UMEIOT aHaJOTHYHBINA BU. PerpeccrnoHHBIE MOJENH MOMYy4aroT MyTeM
pELIEHNs] CUCTEMBI JIMHEWHBIX YPABHEHNN HA KoMIlbtoTepe. [Ipu nmpencraBneHny JTUHEWHOM
MOJIENT MHOKECTBEHHOM PErpeccuu B MAaTPUUHON (popMe HEOOXOAMMO COCTABUTH:

1) Marpuiy X 6azucHbix pynkmmit {Xj(X)} pasmepom (N x m + 1)



X11 X21 .. Xml

1 X12 X22 ..Xm2
X = _[Xi]  (275)
1 XIN X2N ..XmN
rnej=0,1,....,m,i=1,..., N, npu stom
Xii = Xj(Xti, Xai, ..., Xki) = Xj(Xi) ,j =1, ...m
COOTBETCTBYET | - oMy HaOmoaeHuto (Yi, X1i, X2i, ..., Xki), 1 =1, ..., N (N- moiHOe uncio
HaOJII0ICHUH, BKIIFOUasi TOBTOPHOCTH);
2) Bekrop o mapamerpos oj(j =0, 1, ..., m) pasmepHocthio (M + 1) X 1
a0
1
a=| "1, (276)
am
3) Bektop Y nHabmoaenuii {yi} i =1, ..., N pasmeprHoctbio (Nx1)
yl
2
vy=| Y], 77
yN
OpHYEeM JaHHbIC WHIWBHIYalbHBIX HaOmromeHuit BkarogaroT N pesynbratoB (Vi
X1i, X2i,
o Xki) = (Vi Xi), (1=1, ..., N), 94acTb U3 HUX- IOBTOPHBIC, Y KOTOPBIX JOJKHBI
COBITIAZaTh BCE BXOIHBIC TEPEMEHHBIC (X1, X2, ..., Xk).

Jlns pacdyera ypaBHEHHI PErpecCHMH HEOOXOAMMO HUMETh TaK)Ke MATPHUILy JHUCIIEPCHIA
BekTOpa Y M OCYIIECTBHTH IICHTPUpPOBaHHE JaHHBIX. OOBIYHO 3TH OIEpPAIlUU 3aJ0XKCHBI B
nporpaMMy pacdera perpeccud. PelleHue ypaBHEHHS PErpeccud — OTO PEHICHHE
MaTPUYHOTO YPAaBHCHHUS THIIA

Y=a*X; (2.78)

OTHOCHTEJIBHO

a=Y\X, (2.79)

rae “\” - CUMBOJI JICJICHUS MAaTPHII.

PerpeccHoHHBIC MOJICTH HE MPHUBS3aHbI K (PU3MUYCCKON CYNHOCTH (PYHKIIMOHHUPOBAHHMS
00beKTa UCCICTOBAHUS, a MMOITOMY PA3MEPHOCTH MOTYT YYUTHIBATHCS TOJIBKO CO CTOPOHBI
BXO/Ia M BBIXO/IA.

3.1. llpyHIMNBI BIOOPA CTPYKTYPHI MO/ €M

[lepBeiiiuM W3 TMPUHIMIIOB BBHIOOpA CTPYKTYPHI MOJIENH  SIBJSICTCS TPUHITUI
MPOCTOTHI: U3 PA3IUYHBIX BAPUAHTOB CTPYKTYPhl MOJEIM CHauyajga cleayeT MonpoOoBaTh
npocmeviwut. Hanpumep, eciaum uCCleAyeTcs CloXHas AUHaMU4ecKas (MHEPIMOHHAs)
CUCTEMa, TO CHauyaja Hy>KHO MPOBEPUTH, HEJb3S JIU OTPAHUYUTHCS CTATUYECKOW MOJEIIBIO,
HE YUYUTHIBAIOIIECH TUHAMUKY.



[Ipy yTOYHEHUM CTPYKTYphl CTaTHUYECKOHW MOJENU PYKOBOJACTBYIOTCS TEM K€
OPUHLIMIIOM MpocToThl. Hampumep, ecnu 3aBUCMMOCTH BbIXOJa OT BXOJla MOHOTOHHA, TO
CHauaja mpoOyIoT suHetinyio. Eciii 3aBUCUMOCTD BBIXOJa OT BXOJAa HOCUT IKCTPEMAaIbHBIHI
xapakrep, To OepyT xkseadpamuunyro (YHKIUIO, a €CIU €CTh OCHOBAaHHUS JIyMmaTbh, 4YTO
3aBUCHMOCTH BBIX0/1a OT BX0J1a UMEET nepeaub, TO HAUMHAIOT C KyOuueckou (PyHKINU.

Eciu moctpoeHne MOAENW BBIMONHSIETCA C IENbI0 onmumusayuu, TO BIATH OT
HKCTPEMYMa MOKHO OTPAHUUUTBHCSA JIUHEUHOU MOOeNblo, a TIPU MPUOIMKEHUN K 9KCMpemymy
NepexXouTh Ha KBaJpaTHuHylo. B i1000M cilydae mpeanouTuTenbHee MOJAETH, B KOTOpbIE
MNOCTOSIHHbIE KOA(PPUIMEHTHI BXOAST JTUHEHUHO.

Ecnu TouHOCTh MOAEned ¢ MOCTOSHHBIMU KO3((UIMEHTaMH HEJ0CTaTOYHa, TO B
MOJIENIb BBOJSIT 3aBUCUMOCTh Kod(pduimentoB ot Bpemenu (aperid). Jperd moxer ObITH
MOHOTOHHBIM WJIM NEPUOJUYECKUM, TpUYEeM B OOJBIIMHCTBE CIIy4aeB JI0CTaTOYHO
OTPaHUYUTHCS MPOCTEUITUMU MOJIEISIMH JIpeiida - TMHEWHBIMU WU TapPMOHUYECKUMHU.

Ecniu  Bo3HMKaeT  guwieMma:  BbIOpaTh ~ MOJENb  JIETEPMUHUPOBAHHYIO WU
CTOXaCTUYECKYI0, TO MPEANOYTEHUE CIEQYeT OTIaTh demepmuHuposantou. Y1 Toibko ecinu
HE y/aeTcsa 000UTUCH 0€3 CIIy4yallHOCTH, TO BBOJAT €€, IPUYEM CHavyaia B HanboJjee mpocToi

dbopme.
B cooTBeTCTBUMU C MPUHIIUIIOM MPOCTOTHI MPU BHIOOPE MOJETH CIEAyeT HAauWHATH C
HAaWMCHBIINX 3HAYCHWH TIOPSJIKA, YYHWTHIBAasg, YTO MHOTHE KJIAacChl JUHAMHUYECKHUX

IPOLIECCOB OMUCHIBAIOTCS MOJENSMU EPBOTO-BTOPOIO MOPSIKOB.

Yem Oosnblie MoAenb (pa3Mep ee ONpeieNnsieTcsl YUCIOM OMMChIBAEMBIX MOJCHCTEM),
TEM MPUCTPACTHEE K HEH ciiemyeT OTHOCUThCs. Mojiens, koTopasi Obuia Obl TPOCTO OOMBIION
U CJI0KHOM, IOCTPOUTH Jierdye. OJJHaKo NMpU BeChbMa BBICOKON CTOMMOCTH LIEHHOCTb €€ MOXKET
OKa3aThCS COMHHUTEIBLHOW Kak JJIS YYEHBIX (€CIM He BO3HHWKAET HOBBIX YIJIOB 3PEHHS Ha
npobyieMy), Tak ¥ Il TPAKTHUKOB (€CIM HE yJaeTcs TMONYyYHTh TOUYHBIE IPOTHO3HI,
MCIOJIb3YEMBbIE JUTS IPUHSTHS PEIICHUN ).

[lepeuncnennpie paBuia CieIyeT MPUHIMATh HE KaK 3aKOHBI, a KaKk peKoMeHaaun. B
MUpE MOJIeNed MapCTBYeT IUIIOpaln3M, M Ui JIOCTHXKEHHUS ycrexa HyXXHO HCHbITaTh
HECKOJIbKO BapuaHTOB Mojeneil. [Ipu 3Tom camas monHas MoAenb He 00s13aTeNbHO camasi
TOYHas, a caMasi TOYHast He 0053aTeIbHO camast XOpOoIasl.

3.2. Hpouenypa MOCTPOCHMUA MaTeMaTH4ecKoi MoOoa€e/JIM U €€ HCCIICA0OBaAaHUA

[Ipouenypy moCTpoeHUs MOJAEIH MOXHO HPEACTAaBUTHh COCTOSILEW U3 psifa dTaroB,
XOTSl B KOHKPETHBIX CIydasX HEKOTOpBbIE 3Talbl MOTYT OIyCKaThCs, a psAj padboT 1o
MOCTPOECHUIO MOJIETN BECTUCH NApaJIEIIbHO.

Oman 1. Pa3paboTka konyenmyanvHou Mmooenu, SBIAIONICHCS coAep KaTelbHOU
OCHOBOM JIsl IOCTPOCHHSI MaTEMATUUECKON MOJIEN 00BEKTA.

[Ton xkonyenmyanvrou MmoOenvio 06vekma MOHUMAETCSI COBOKYIHOCTh KaueCTBEHHBIX
3aBUCUMOCTEN KPUTEPUEB ONTUMAIBLHOCTU M PA3IMYHOTO POJia OrpaHUYEHUI OT (aKTOPOB,
CYIIECTBEHHBIX I OTpakeHUs (yHKIIMOHUpOBaHUs oObekTa. KoHuenTyanbHass MOJETb
OTpaXkaeT CIIEAYIOIINE OCHOBHbIE MOMEHTHI:

- ycioBUs (PYHKIIMOHUPOBAHUSI 00BbEKTa, OMPEACIISIEMbIE XapaKTepPOM B3aUMOICHCTBUIM



MEXIy 0OBEKTOM M €T0 OKPYKECHUEM, MEX]Ty dJIEMCHTaMU 00BEKTa,

- 1IeJI1 UCCIIeIOBaHMS OOBEKTA U HATIPABJICHUS YIyUllIeHUs ero (yHKIIMO HUPOBaHMUSI;

- BO3MOXHOCTH yHIpaBi€HUS OOBEKTOM, OMNPEACIAIONMEe COCTaB YMpaBiIsieMbIX
MEPEMEHHBIX 00BEKTA.

Oman 2. Tloctpoenue mamemamudeckoti mooenu. Dopmupyercs Ha OCHOBE
KOHIIENTyaJIbHOU MOJienu. [ 1aBHas mpobiiema 3TOro dTana - onpeAesicHue KOJIM4eCTBEHHBIX,
MaTEMaTUYECKUX  COOTHOIIECHUH,  (POpMANM3YIOMUX  KAueCTBEHHBIE  3aBUCHUMOCTH
KOHLENTYJIbHOM MOJEIIH.

Oman 3. Tpaucnayus modenu — 3TO €€ 3alUCh HA SI3bIKE MPOTPAMMHUPOBAHUSA, KaK
MpaBuUj0, HAa OJHOM W3 S3BIKOB BBICOKOTO YpOBHS, B HaWOOJbBIICH CTENECHU
MPHUCIIOCOOJICHHOM [UTsSI TPOTPaMMHUPOBAHMS MOJCIUPYIONIMX anropuTmoB: Pascal, Java,
FORTRAN wu ap.

Oman 4. YHucnennoe npedcmaénenue mMareMaTHdeckol monenu. [ns peanusaunuu
MaTEeMaTUYECKOM MOJENM Ha KOMIBIOTEPE OHA JOJKHA ObITh MpEe/ICTaBIeHA YUCIIEHHO, T.€.
3aJlaHbl YHUCIIOBbIE 3HAUEHUS] KOHCTAHT, JUaNa30Hbl U3MEHEHUsI HeONPeAeIeHHbIX (PaKTOpoB
U YIIPaBJISEMbIX IEPEMEHHBIX, 3aKOHBI PACTIPEIEICHUS CIyYailHbIX BEJIMYUH.

[Ipu »TOM 3ayacTyi0 BO3HHUKAIOT MpoOiemMbl 3PHEKTUBHOTO MPEACTABICHUS YHUCEI,
HampuMep cxaTusi TabaudHOW MH(OpMAIMK METOJaMU MHTEPIOJISIUY, alllPOKCUMAIIMUA U
AKCTPAIONISIUK, OOpaOOTKM CTAaTHCTHMYECKUX JAaHHBIX IS MOJdydyeHus (opmbel U
XapaKTePUCTUK 3aKOHOB PACIIPEEICHUS CTyYalHbIX BEJIUYHH.

Iman 5. Oyenka adexeamuocmu MOJAEIH IO OTHOIIEHUIO K KOHIIETITY aJIbHOW MOJIETH.

Iman 6. Oyenka moyHocmu TOIYYEHHOTO HAa MOJENH PE3yJIbTaTa.

Oman 7. Hccneoosanue mamemamuyeckoti mooenu. HaunmHaercs ¢ ee aHanu3za WU
BBIOOpA COOTBETCTBYIOIIETO METO/IA €€ pellIeHHs. BakHBIM 3TaloM HCCIIEA0BaHUS MOJEIU
SBJISIETCA ~ DKCNEPUMEHMUposaHue - COOCTBEHHO MPOIIECC HMCCIEAOBAHUS MOJEIU  TIO
3alaHHOMY IJ1aHy. BBOJ JTaHHBIX OCYIIECTBJISICTCS WM MO ONPEACIEHHOMY CLEHAPHIO,
OCYIIECTBISIEMOMY IIJIAHOM DKCIEPUMEHTA, WM BPYYHYIO IIOCIE KaXXJIOr0 4YacTHOTO
AKCIIEPUMEHTA.

Iman 8. Unmepnpemayusi OCylmECTBIAETCS MOCTE MOTYYECHHUS] OYEPEAHOTO IMPOTOHA
WM TIOJIHOTO OKOHYaHMS »JKcrepuMmeHTa. Ha 3ToM 3Tame BO3BpallarOTCd K OLICHKE
aJICKBaTHOCTU MOJENIM W, B CIydae €€ YIOBJICTBOPUTEIHHOTO PEIICHUs, ACIAI0T OO0Iue
BBIBOJIBI TI0 BCEMY AKcHepuMeHTy. MHTeprperanuss OpoOU3BOJUTCS Ha SI3bIKE, MOHATHOM
CHEIUANHICTY, 3aKa34UKY, B TEPMUHAX, YUUTHIBAIOIIMUX CIENUMUKY UCCTEAyEeMON POOIEMBI.

Iman 9. Peanuzayus npenmnoiaraeT MPAKTAYECKOE HCIOJIb30BAHUE MOJETU U (WIH)
Pe3yIbTAaTOB MOACTUPOBAHUS ISl Oy IyIIEro UCCIeA0BaHUS, YIIPaBICHUSI 00BEKTOM UM €TI0
POEKTUPOBAHUSL.

Jloxymenmuposanue OCYUIECTBIACTCS B Mpoliecce Bcel pa3pabOTKHM MOJIETU U €€
UCIOJIb30BaHUs. [l KOHEYHOIro I0JIb30BaTeNlsi HEOOXOIUMO TMPEIyCMOTPETh YyIOOHBIC
11a0JIOHBI 1711 BBOJIa U BhIBOAa MH(OpMaIu B BUJie Tabaull, rpad)uKOB U pEKOMEH AU 110
TEM WM WHBIM CHUTyallMsM TPOTEKaHUs Mpollecca MOJCIUPOBAHUS W HWHTEPIPETALUU
pe3yJIbTaTOB MOJEIUPOBaHMS. [ HAKOIUIEHUS JAHHBIX W PE3yJIbTATOB MOAECIUPOBAHUS
CeAyeT MPelyCMOTPETh apXUB IO KAKJIOMY IKCIIEPUMEHTY U €r0 BapUaHTaM.

3.3. O6cnenoBanue 00beKTa, MOCTPOEHUE CIHEHAPUA ero (PYHKIHOHUPOBAHMS H
KOHLENTYAJbHOH MOAEIH



[Tpu popmMyaMpoBKE KOHIENTYaIbHOW MOJIETN 0OBEKTA CIEAYET:

- COCTaBUTbH YIPOUIEHHBIN U B TO € BPEMsI a/IEKBaTHO MOCTABJICHHOM L€ OMUCAHUS
HCCIEAYEMOM CUTYAaIMH - CLIeHApUs (PyHKIIMOHUPOBAHUS OOBEKTA;

- cpopMynupoBaTh M YTOYHUTh LENHM, CTOSIIME TMepes OOBEKTOM TIpU  €ro
(YyHKIMOHUPOBAHUU;

- (popmaniu30BaTh UENH B KPUTEPUU ONTUMAIBHOCTH;

- (popmanr30BaTh BHEUIHUE U BHYTPEHHUE OTPAHUYCHHUS,

- BbIOpaTh (haKTOpBI, OMUCHIBAIOUIME OOBEKT U €r0 OKPY>KEHHE, KOTOpbIe YUYTEHBI B
MCCJIEOBAHUM U COOTBETCTBEHHO BKIIFOUEHBI B MATEMATHYECKYIO MO/IEIb;

- KJaccu@UIpoBaTh (AKTOPHl U BBIIEIUTh U3 HUX B MEPBYIO OUepellb YIpaBiisieMble
[IEPEMEHHBIE.

3aKIIOYUTENBHBIM IArOM NOCTPOECHHS KOHLENTYAJIbHONM MOJEIN SBIISIETCS OLICHKA
€€ aJeKBaTHOCTH MCCIIEyEMOU CUTYaLlUH.

OObBIYHO MCCen0BaHUE OOBEKTAa HAYMHAETCS C ONMMCAaHUs NPOOJEMHOM CUTyaluu B
BeCbMa HeYeTKuX (opmynupoBkax. OH ONHMCHIBAETCS HEKOTOPBIMU XapaKTEPUCTUKAMH,
CUTyallUsIMH, NOBEACHUEM B BHUJIE IIEpEUHs ''CUMITOMOB", Ha OCHOBaHUU KOTOPBIX
UCCIIEIOBATENb JOKEH IOCTaBUTh "IUArHo3" - ONpeaenuTh 3a7auy UCCIEI0BaHuUs.

[enp uccienoBaHus ONMpPENENseT 1ellb NOCTPOEHUSI MOJen. MoJenu MOryT CTPOUThCS
IUTSL CIIEAYFOIINX LIEJIEH:

1. Buiasnenue @QyHKYUOHATbHBIX COOMHOWEHU — OIPEIEICHNE KOIMYECTBEHHBIX
3aBHCHUMOCTEM MEXIy BXOJHBIMU (DAKTOpaMU MOJIENH, BBIXOJHBIMU XapaKTEPUCTUKAMHU
uccienyemoro oobekrta. [lomoOGHOro poga Monenu MO CBOEMY XapakTepy SBISIOTCS
onucaTelbHbIMU. 3aia4ya BBIABICHUS (PYHKIMOHAIBHBIX COOTHOLIEHUN MPUCYTCTBYET MPHU
MOCTPOEHUH MAaTEMATUYECKUX MOJIeIEN JTFOOBIX THUIIOB.

2. Ananuz wyecmeumenbHocmu - yCTAaHOBJIEHUE W3 OOJBIIOrO uuciaa (HaKTOpOB TeX,
KOTOpbIE B OOJBIIEH CTENEHU BIUSIOT HAa MHTEPECYIOIIME  HMCCIEeNOBaTelIsl  BBIXOAHbBIC
xapaktepuctTuku.  Ilpu  aHamuze YYBCTBUTEIBHOCTH  JIOJDKHA  00s3aTelbHO
MpEAYyCMaTpuBaThCsl  BO3MOKHOCTh ~ BapbUPOBAHMS  MHTEPECYIOLIMX  HCCIEAOBATENS
(bakTOpOB:

- XapaKTepUCTUKAMU BHEIIHEN CpEebL;

- HAYQJIbHBIX yCJIOBUM;

- [ICPEMEHHBIX YIIPABJICHUS.

3. Ilpoeno3 — oleHKa TMOBEAEHUS OO0BEKTa MPH HEKOTOPOM IMpearojaraéMom
COUYETAaHUM BHEUIHUX YciaoBHil. OOBIYHO 3aJaud MPOTHO3a SBIAIOTCA JUHAMUYECKUMHU
OTHOCHUTEIBHO BXOJIOB, MU B KauyeCTBE HE3aBUCHMOW (HEyIpPABJISIEMOI) MEPEMEHHON B HHX
BBICTYNAeT BpeMsl. MoJienu Mporyo3a siBisiioTCs ONUCaTENbHBIMH.

4. Oyenxa - ompeAcieHUE, HACKOJIBKO XOpPOIIO HCCIEAYyeMbIi OOBEKT Oyner
COOTBETCTBOBATh HEKOTOPHIM KpUTEpUsAM. Mojend OLEHKU BKIIOYAIOT  PacueThl
MHTEPECYIOIIUX  MCCIEAOBATENsl  HMHTETPAIBHBIX  XAPAKTEPUCTHUK -  KPUTEPUEB,

(hopManU3yONINX 1ETH UCCIIeIOBAHUS.

4. Onmumuzayus - TOYHOE OTIPE/ICTICHUE TAKOTO COUYETaHUsl TEePEMEHHBIX YIIPaBICHHUS,
IpuU KOTOPOM OOECIEUUBACTCS SKCTpeMalbHOE (MAKCUMaJIbHOE WU MUHUMAIIBHOE, B
3aBHCHUMOCTH OT CMBICIIa KPHUTEpPUsI ONTUMAIBLHOCTH) 3HaueHue IeneBod (yHkmuu. s
ATOT0 HUCIOJB3YIOT CHEIUAIbHBIA OJIOK ONTUMM3ALUM, MO3BOJISIIOIINNA IeJIeHaNPaBICHHO



BBIOHpATh KaX/IbIil U3 MHOXKECTBA aJIbTEPHATUBHBIX BAPHAHTOB.

JIroboe uccienoBaHue AOMKHO HAUMHATHCS C MIAHA, TIOKA3BIBAIOLIETO KaK OHO OyneT
MPOBOAUTHCS, KAKME METOABl M B KAaKOH MOCIEA0BATEIHHOCTH OYyIyT BHIOIHITHCS paOOTHI.
[Tpu 5TOM 00s13aTENBHO BBHIMTOJHEHUE ABYX JTAIOB: BBIBICHHS (PaKTUIECKOTO MOJIOKEHUS U
aHaJu3a.

[lepBolii 9Tam- BBIIBICHHUE (aKkmuuecko20 NOJ0JHCEHUsi TECHO CBSI3aH CO cOOpoM
MH(pOpPMaIU IO ONPEAEIECHUIO MPUPOIBI U LIEIEBOTO Ha3HAYEHUS] OOBEKTA.

Bropoit atan- aunanuz - CBA3aH C OCMBICIEHMEM COBOKYITHOCTH (DAKTOPOB C IIEJIbIO
BBISIBIICHUSL CTPYKTYpbl OOBEKTAa H B3aUMOJCHCTBHS €ro JJIEMEHTOB B TIpoIecce
¢yHknuoHupoBanus. VMIMeHHO B pe3yjibTare — aHalIM3a ~ CTPOUTCA  CLEHapui
GYyHKIIMOHUPOBAHUST OOBEKTA U OMNpEAeNseTcss KOHIEMIUsA OyayIliel MareMaTHudecKon
MOJIENH.

Hcxognas uHpOpMaIus, BpydaeMasi MCCIEIOBATENI0 IMPHU IMONYyYEHUHU 33JaHUS, KaK
paBUJI0, HEJOCTATOYHA JIJIsl TOYHON (POPMYITMPOBKH 3a/1a4U U MOCTPOCHUSI MOJIEIH.

HcTouHnKaMu JOMOIHUTENBHOTO MOTYYEHUs HH(DOpMAIUH SBIISIOTCS:

- IOKYMEHTBI, B TOM YHCII€ yIpaBlieHYeCcKas, HaydHas U TeXHUYeCKas JTOKyMEHTaIlus,
JOJDKHOCTHBIE MHCTPYKIIUU U TIOJIOKEHHUS, IPUKA3bI U T.1.;

- YIpaBJIEHYECKO - aJMUHUCTPATUBHBIN MepcoHal, myTeM Oecel M aHKETUPOBAHUS C
KOTOPBIM YCTaHABJIHMBAIOTCS M YTOYHSIOTCA HEOOXOIUMBbIE (DYHKIIMM ¥ OpPraHU3aI[OHHBIC
CBSI3U B CUCTEME;

- MPOU3BOJICTBEHHBIN MEPCOHAN B II€XaX U MOpa3IeICHUIX;

- HEMOCPECTBCHHBIE M3MEPEHUS U HAOMIOIEHHs 32 TpolieccoM (QYHKIIMOHUPOBAHUS U
(puKcanus KOJIMYECTBEHHBIX XapaKTEPUCTHK MPHU MPOBEACHUHM HATYPHOIO SKCIIEPUMEHTa Ha
pealbHO CYIIECTBYIOIICH ammapaType u 000pyA0BaHUH.

B ciyuae BHOBb TpPOEKTHPYEMBIX OOBEKTOB IJsi TPEACTABICHUS TIporecca UX
(YHKIMOHUPOBAHMS MCIIONB3YIOT HAKOIUIEHHBI OMBIT W pe3yJbTaThl HAOMIOJCHUS HaJ
nporeccaMu PyHKIIMOHUPOBAHUS aHATOTUYHBIX CHCTEM C YUYE€TOM OCOOEHHOCTEH 00BEKTa.

Pesynbrarel o6cnenoBaHusi 00bEKTa M OKPY>KEHUSI OOPMIISIOTCS B BHUAC ONMUCAHUS
npouecca (PyHKIMOHUpOBaHUSI O0BeKTa - cyeHnapusa. Colep>KaTelbHOE OINKUCAaHUE B
CIIOBECHOM BBIpQXKEHUU MAAET KapTUHY (DPYHKIIMOHMPOBAHUS OOBEKTAa B 1EJIOM M €ro
OTJICBHBIX YacTei BO BPEMEHHU MPHU PA3IUYHBIX BO3IACHCTBUSX OKPYKEHUS, COIAEPKUT
MCXOHYI0 HH(OpMAaLHIO 715 NaibHEeHIIel MaTeMaTHuecKoi (popManu3aliy 3a1a4H.

PexomenayeMble 3Tarbl IOCTPOEHUS clieHapHs npoliecca GyHKIMOHUPOBAHUS 00bEKTa
MIPUBEICHBI HIDKE.

Iman 1.

[Tpu ananuze coOpaHHON MHPOPMALIMK U MOCTPOECHUS cUeHapus (yHKUMOHUPOBAHMS
o0BeKTa B TMEPBYIO OYEpeAb CTPOAT €ro KOHILENTYadbHYI0 MoOJAenb. sl 3Toro mpexie
BCET0, BBIABIIAIOT IPAHMIIBI MEXTy OOBEKTOM U BHEUIHEH Cpeaol U MeX]ly BHEIIHEW cpesoil
U oKpyxeHueMm. [[nst mccnemyeMoil cucteMbl (Tpoiiecca) OKpYyKEHHE eCTh MHOKECTBO BCEX
00BEKTOB BHE CHCTEMBI, NU3MEHEHHE XapPaKTEPUCTUK KOTOPHIX BIHUSET HA CHCTEMY WIH (M)
XapaKTePUCTUKU KOTOPBIX M3MEHSIIOTCSI BCIEACTBUE MOBEACHUS CUCTEMbl. TakuM oOpazom,
OKpY>XEHHE €eCTh y4YWThIBacMasi MpH HCCIECIOBAaHUM 4YacTh BHEIIHEW cpenbl. OOBEKT
B3aMMOJICHCTBYET C OKPY>KEHHEM TIOCPEICTBOM BXOJIOB U BBIXOJIOB.

Kak noka3zano Ha puc 3.1, OCHOBHBIMU THIIaMH BXOJIOB SIBJISIIOTCS:

X1 — uHbOpMaIMOHHBIA BXOM, YNPaBISIOMMN padoTOM OO0OBEKTa WM MOAJIEHKAIIUN



nepepaboTke 00BEKTOM;

X. - DHEPTeTHUECKUN BXOJI, 00ECIICUNBAIONTUI pa3BUTHE O0OBEKTA WIH €T0 MOJepKaHUE
Ha 3a/IaHHOM YPOBHE POU3BOIUTEILHOCTH;

X3 - MaTepuajbHbI BXOJ, IPEACTABIAIONINI COOOM MOTOK MaTepUalIbHbIX CPENCTB,
nojyieXKalmux  rnepepadoTke  00BEKTOM  JMOO  MOTpeONseMbIX B TPOIECCE  €ro
(YyHKLIMOHUPOBAHUS;

X4 - BXOJ, 00€CIeUnBaIOIMNN 00BEKT KaJpaMHu.

Bo3MoXHBI  JIpyrue  BXOXbI, ONpeaenseMble OOBEKTOM. YKa3aHHBIC  BXOJbI
NpEACTaBIAIOT COOOM  OpraHM30BaHHBIE  BXOJbl, WX HaJU4YMe OO0ECreuynuBaeTCs
LEJICYCTPEMIICHHOW JIESITEIBHOCThIO JroAcH. [loMMMO OpraHn30BaHHBIX BXOJIOB €CTh
HEOPraHUW30BaHHbIE, KaK NPaBUJIO, 3aTPYyJAHSIONINE JEATEIbHOCTh CHUCTEMBI BXOJbI -
BO3MYIIEHUSI Xp, MOCTYHAIOUIUE M3 OKPYXKEHHUS (CPBIBBI CPOKOB IOCTAaBKHM MaTEpHUAIOB,
HECOOTBETCTBUE MapKH MaTepHasa U T.M.), KOTOPbIE TAaKKe MOTYT OBITh KIIaCCH(UITUPOBAHBI
110 ATUM YETBIPEM THUIIaM.

Puc 3.1. KonuenTyanpHasi MoJi€TIb 00bEKTa UCCIIETOBAHUS.
Takxum oOpa3om, BX0J HCCIEAyEeMOT0 00bEeKTa MPEACTABIsAET COOON BEKTOP:

X = [X1, X2, X3,X4, Xs]. (3.1)
Ka}KI[LIf;I BXO MOKCT UMCTh HECKOJIBKO COCTAaBJIAIOIIHNX, TAK YTO

Xi = (Xij), 1=1,n, j=1, m, Xij= (Xijg), 9 =1, k;;

TAc 1 — THII BXO/Ja4a, _] — HOMCHKJIATypa BXO/Ja, € — HCTOYHHUK BXOad.

PC3YJ'IBTaT ACATCIIBHOCTU CUCTCMBI - BCKTOP BbIXOJa y MOJKET OBITH OXapaKTCPU3yCM
AHAJIOTUYHBIMHU COCTAaBJIAIOIIIUMU:

y=1[yn Y2 y3,y4ys] (3.2)

rze:

Y1 - HWHQPOPMALMOHHBIN BBIXOJ, XapaKTePU3YIOIIMA pe3ynabTaT HHGOPMAMOHHON
NEATENIBHOCTH CUCTEMBI;

Y2 - DHEPreTUYECKUM BBIXOJ, XApPAKTEPU3YIOIIMM Nepenady SHEPIUU OT CHUCTEMBI B
OKpYKaroIyIO Cpeny;

Y3 - MarepUAIbHBIA BBIXOJ, XapaKTEPU3YIOLIUM MaTEpUAIbHBIA PE3yJbTaT AEHCTBUS



CUCTEMBI, & TAK)KE OTXOJbI ChIPhSI U MAaTEPUAIIOB;

Y4 - KaIPOBBIN BBIXOJ], XapaKTEPU3YIOIIHNI IBUKEHUE KAJPOB,;

Yz~ BO3MYIIEHUE, XapaKTepU3ylollee N0OOYHbIE NEUCTBUS O0BEKTa Ha OKpYyXKeHue (B
CBOIO OYEpEe/lb TAKXKE MOXKET OBbITh MOJpa3AelieH Ha MH(POPMAIMOHHBIA, YHEPTeTUYECKUN,
MaTepHUaAIbHBIA U KaJIPOBBIi).

Kak u my1s BXOJIOB, COCTaBISIONIME BEKTOpPA BBIXOJA MOTYT OBITh MpPEACTaBICHBI B
BUJIE:

yi=(X); 1=1;h, j=1r; Xij=(Xijg); 9=1,s;(3.3)

rJie 1 — THII BXOJIa; ] — HOMEHKJIaTypa BX0/1a; g — UCTOYHHUK BXOJa.

OmnpeneneHne HEOOXOAUMOTO COCTaBa (DAaKTOPOB, BKIIOYAEMBIX B HCCIIEIOBAaHUE,
MOAPa3yMeBaeT TepeunucieHue BceX (PAKTOPOB, BIUAIONIUX KaK TMOJIOKUTEIBHO, TaK U
OTPULIATEIBHO Ha PE3yJIbTaThl padOThl OOBEKTA.

Oman 2.

OAHOBpPEMEHHO C aHAJIM30M BXOJHBIX M BBIXOJHBIX (PAKTOPOB M3y4daeTCsd BHYTPEHHSS
CTPYKTypa OO0BEKTa, MPUHUMAIOTCS PEIIEHUS O BKIIOUEHUM TE€X WM HMHBIX 3JIEMEHTOB
M3y4aeMoro oOBbeKTa B cocTaB ero Oyayuiedt moaenu. Ilpu 3ToM Qu3Muecku TpaHUIIbI
00beKTa BOBCE HE 00s13aHbI COBMAAATh C TPAHUILIAMU MOJEIIN 00BEKTA.

Iman 3.

Ha »ToM sTame mpoBOAWTCS JeTanu3alus BbIABICHHBIX B CTPYKTYpe€ MOJCIH CBSI3EH.
Ha ocHoBe pelieHuit 0 BKJITIOYEHUU TEX WM UHBIX DJIEMEHTOB B COCTAaB MOJICNH OOBEKTa
YTOUHSIIOTCS U KOHKPETU3UPYIOTCS HA3HAUEHUE KAXIOTO AJIEMEHTa, (PYHKIHMHU, KOTOPhIE OH
BBITIOJIHAET B Mpoliecce paboThl BCE CUCTEMBI, €r0 BXOAbl U BBIXOJABI - MPOMEKYTOUHbBIC
nmapaMmeTpbl, IMEepPEeMEHHbIE COCTOSHUS oObekTa. [lpu »TOM 1IEIecCO000pa3HO TOBTOPHUTH
MpOLIECC TMOCTPOEHUSI KOHUENTYaTbHbIX MOJENEeH Ui KaXKIO0r0 M3 AJIEMEHTOB MOJEIH
BHYTPEHHEU CTPYKTYphl. TeM caMbIM B MOJI€JIM BHYTPEHHEN CTPYKTYPhI IPOUCXOIUT KaK Obl
3aMEIIEHUE JIEMEHTA CUCTEMBI (PYHKITUSAMH, KOTOPBIE STOT 3JIEMEHT BBIITOJHAET, 3aMEIIICHUE
CBSI3EH MEXIY DJIEMEHTAMU CBS3SIMU MEXKIY (PYHKIMSIMH, KOHKPETU3UPOBAHHBIMU B BHJIC
MEPEMEHHBIX COCTOSHHS. 3aTeM TpeOyeTcsi COTiacoBaTh BXOJBI M BBIXOJBI 3JIEMEHTAPHBIX
MOJIeNield MeXay coOOM M C BXOJAaMH M BBIXOJaMU MOJIETH OOBEKTa B IeloM. Takum
oOpa3zoM, aTanm 3 sBisiETCS MOBTOPEHUEM dTana | s KaXJ0ro U3 3JIEMEHTOB MOJENU
BHYTPEHHEH CTPYKTYPBI C 00S3aTEIIbHBIM COTJIACOBAHMEM BCETO IMOJIyYEHHOTO MHOKECTBA
BXOJIOB U BBIXO/JIOB.

Iman 4.

M3yueHne mecta ¥ poOM KaXAOro 3JIEMEHTa MOJENNW BHYTPEHHEH CTPYKTYphl B
npouecce (yHKIIMOHUPOBAHUSA OOBEKTa IMO3BOJSET ONPENCIUTh IMEePEYEHb DJIEMEHTAPHBIX
IIPOLIECCOB, MPOUCXOJANIUX B HCCIEIYEeMOM OOBEKTE, MepeyHr (PyHKIUN Kak oObeKTa B
LEJI0M, TaK U KaXKJI0T0 OTAEIBHOTO 3JIEMEHTA.

[Ipu BBIMOTHEHUH ATOTO 3TAIA MBITAOTCA OTBETUTH HA CIEAYIOIIUE BOMIPOCHI:

- JUIsl 4ero TMpeJHa3HAYeH JaHHBIM »JJIEMEHT, Kakue (yHKIUU (3JIEeMEHTapHbIC
MPOIIECCHI) OH BBIMOJHSIET, KAKOTO PoJia MOTOKU (MH(GOpMAaIMOHHBIC, MaTepUaIbHbIC, U T.I1.)
OH mepepabaTbiBaeT Wiu peodpazyert?

- I Kakoil (PyHKUMHU DJIEMEHTOB YCTaHABIMBAETCS, aBTOHOMHO HWJIM COBMECTHO C
JIPYTUMU 3JIEMEHTaMU peanu3yercs AaHHast (PyHKIMs, a €CIU COBMECTHO, TO KAKOB MOPSIOK
B3aMMOJICHCTBHS SJIEMEHTOB?

- B3aMMOCBSI3aHbl JIM (DYHKIIMU 3JIEMEHTOB MEXIY €000 MO MOJyYEHUIO TOrO WM



MHOTO BBIX0JIa KOHIIETITYaJIbHOM Moienn?

- BCE JIM BBIXOJAbl KAaHOHMYECKOM Mojaenu oOecnedynBaroTcs  Habopamu
B3aMMOCBSI3aHHBIX (DYHKIIHI?

- COBNANAOT JIM (PYHKUUH OOBEKTA, BBITEKAIOIIME U3 paHee MNOCTPOECHHOM
KOHUENTyalbHOW MOJAENU, C (YHKUMSAMH, BBITCKAIOUIUMU U3 MOJEIU BHYTpPEHHEH
CTPYKTYpPHI?

B mporecce oTBETOB Ha 3TH BONPOCHI MPOBOIUTCS YTOUHEHHE M YBs3Ka (YHKIUHN
AJIEMEHTOB OOBEKTA.

Oman 5.

DneMeHTapHble NPOIECCHl B EIUHYI0 MOJelb (YHKIMOHUPOBAHUA MOTYT OBIThH
YBS3aHbl C TOMOINBIO PA3IUYHBIX MPHEMOB M BBI3bIBATh HEOOXOJUMOCTH IOCTPOCHUS
CHCTEMBbI ~ BCIIOMOTATENIBHBIX  MOJEICH  pasnu4yHoro  Buaa  ((QyHKIMOHAIBHBIX,
MH(OPMALIMOHHBIX, MPOLEAYPHBIX) M crmoco0a MpPeNCTaBICHHUs BBIXOIHOM HH(OpMAINH
(OmoK-cXeMbl, auarpaMMmbl, BpeMeHHble rpaduku, rpadgel u T.1.). Onucanue oOBEKTa
CTpOUTCA TMOCJIEAOBATENIbHO: CHayala CTaTUYeCKOoe, a 3aTeM, €CIM 3TO HEeo0XO0IuMO,
JMHAMHYECKOE TMPECTaBIeHUE ero (PyHKIMOHUpOBaHUA. [Ipu 3TOM Ui KOMIIAKTHOTO H
HaTJISIHOTO MPENCTAaBICHUs WH(OpPMAIIMU Yalle BCEro HCIOJIBb3YIOTCS TEXHOJIOTHYECKUE
KapThl U JUArpaMMBbl.

3.4. YucieHHoe nmpeacTaBjJeHue MO/1eJIn

JIns TOArOTOBKM MOJENM K pealn3aludyd Ha KOMIIBIOTEPE HEOOXOOUMO [aTh €€
YUCJIIEHHOE TMPEACTABICHHE, T.€. TMOJCTABUTh 3HAYEHUS BCEX UHCIOBBIX KOHCTaHT
(meTepMUHHPOBAHHBIX (DAKTOPOB) MOETH, Pa3TUYHBIX IMIHUPHUYECKUX U CTATUCTHYECKUX
KO3 (pPpUIueHToB.

3ajaHMe YUCIOBBIX KOHCTAHT IPU peaju3alud MOJENM Ha KOMIIBIOTEPE HHUKAKHX
NPUHIMIHAIBHBIX TPyAHOCTEH He mpenacrapiser. Haubonplme OCnoXKHEHHs] BCTpEYaroTCs
OpyU KOMIIAKTHOM  MPEJCTaBICHUHM OOIIMPHON CTaTUCTUYECKOM WHGOpMAUu WU
uH(pOpPMaLIUHY, TOIyYaeMON B pe3yjbTaTe CHEIHATbHO MOCTABICHHBIX 3KCIEPUMEHTOB IMPH
pEILIeHNN 3a]aul UACHTU(PUKALIY.

B cBsi3u ¢ 3TUM 3aBUCHUMOCTH, 3a/laHHbIe TPAQUIECKU WU TaOIUYHO, MPEACTABIAIOT B
aHAJIUTUYECKON Qopme, T.e. B BUJe anredpandeckux ypaBHeHuil. Hampumep, BMecTo Tabnui
4acTOT JUISl 3HAYCHUM CIydYalHBIX BEJIIMYMH HCIHOJB3YIOTCS AHAIUTHUYECKUE BBIPAKEHUS
(YHKIIUU TJIOTHOCTH 3aKOHOB pactpeneneHus. Muorue TaOiauibl U rpa@uKu 3aMEHSIOTCS
MUHTEPIOISALMOHHBIMYU MOJIMHOMAaMH. Takue 3aMeHbl, HE BIMASA CYLECTBEHHO Ha TOYHOCTH
MaTEMaTUYECKOI0 ONMCAHUs, MO3BOJISIOT CIENaTh MAaTEMAaTHUYECKYI0 MOJEIb JOCTATOYHO
yaoOHOM Juisi nJanmpHedmero wucciaegoBaHus. OCHOBHBIMH MeETOAAMHu IpeoOpa3oBaHUs
TaOJMYHBIX 3HAUEHUN K aHATMTUYECKOMY BUAY SBISIOTCS MHTEPIIOIALMS, allllPOKCUMALIUS U
AKCTPAIOJISILIUS.

3.5. [IpoBepka u oneHUBaHue MojeJeil

Ilposepka moOenu. IT0 HENPEPBIBHBIA MPOLIECC, KOTOPBIA JOJXKEH COMYTCTBOBATH
BCEM CTaJusIM MOJICIIMPOBAHMS C MOMEHTa pa3pabOTKU M J0 OKOHYAHMS HKCIUTyaTalluu
mozenu. [IpoBepka mMojeneit — 0OBEKTUBHBIN MPOIIECC, PE3yIbTaThl KOTOPOTO MOTYT OBITh



KaK TIOJIOKUTEIHHBIMHA, TaK M  OTPHUIATEIBHBIMH. [IpoBepsroTcs (GOpMYIbI, aJTOPUTMEI,
CTPYKTypa u T.J.

Oyenusanue mMoOenu KacaeTcsl TaKUX acleKTOB, Kak coomeenmcmeaue (MOCTaBICHHBIM
HENsIM), npasoonodobue, adekeamnocmsy (OOBEKTY), 91€2AHMHOCHb, IKOHOMUYHOCHb,
npocmoma, noie3HoCmo.

Penkass monens cnocoOHa oObEIUHUTH B ce0€ BCE 3TH KauecTBa, K TOMY K€ pa3HbIe
CHEIUATUCTBl OOBIYHO TPUIKMCHIBAIOT OJTHOMY M TOMY K€ Ka4e€CTBY Pa3HYI0 3HAYMMOCTb.
OxkoHuaTenbHasi OIIEHKA MOJIENTH MOKET OBITH IMOJIy4YeHa JIMIIIb TOCJE TOTO, KaK BBITTOJIHEHA
npoBepKa M €CThb YBEPEHHOCTh B  METOAOJOTMYECKOM KOPPEKTHOCTU MPUHATOU
dbopmanuzanmm.

Ilposepxy u oyenusanue cienyeT BBINOJHITh HA KaXXJOM M3 3TallOB MOJEIUPOBAHUS,
IpUYeM Mepexo]i K CIEeAYIOIEMY 1Iary JAOMYyCTUM TOJIBKO B TOM Cllydae, €Clid pe3yJibTaThl
KOHTPOJISI MOYKHO CUHMTATh YAOBIETBOPUTEIHHBIMH. DTAIbl YACTO TIEPEKPHIBAIOTCS U OBIBAIOT
B3aMMO3aBUCHUMBI. Pa3paboTunMKy HMHOI/A MPUXOJUTCS BO3BpALIATHCS K MEPBOOCHOBAM U
nepecMaTpuBaTh TO, YTO MPEXK]IE Ka3aI0Ch EMY OYEBUTHBIM.

llposepka cmpykmypol mooenu. MaremaTuueckass MOJEIb CIOCOOHA  JIMIIb
dbopmanuzoBaTh NPEACTABICHUS pa3pabOTUMKAa O CYILIECTBE CEIbCKOXO03IMCTBEHHBIX
(OMONOTMYECKUX), SKOHOMUYCCKMX, TEXHHMYCCKHMX WM HHBIX IpoleccoB. [loaTomy oHa
BCETJIa SIBJISICTCSA YIPOIICHUEM JeHCTBUTENBHOCTH. W Bcerma MOXHO paccMaTpuBaTh MOJIETb
WU KaK «CIIMIIKOM CIIOKHYIO», A KaK «CIUIIKOM MPOCTYIO».

CreneHp ymnpolieHusi, KOTopas 4acTo ObIBAET HaBsi3aHa MOAXOJOM (IMIIUPUYECKUM
n100 (YyHKIIMOHAIBHBIM), JIOJDKHA COOTBETCTBOBATH MocTaBieHHOM 1enu. [Ipu Bcem 3TOM
cienyeT mo3a00TUTHCS, YTOOBI TIOJOKEHHBIE B OCHOBY MOJENU TPEATNOIOKEHHS ObUIH
GbyHKIIMOHATBLHO (OMONOTUYECKH, TEXHOJIOTUYECKH, (U3UYECKH U T.A.) OIpaBlaHBbl.
OOBEKTUBHBIX METOJOB OIICHKH TMPaBAONOA00us AOMYIIEHU HE CYIIEeCTBYET - BCE
OCHOBAHO Ha JIoTaJike. B maeanbHOM ciiydae Takas JOrajka ONMUPaeTCs Ha TIIyOOKOe 3HaHUE
npeaMera, OJHAKO 4Yallle BCEro — Ha JIMYHBINA ONBIT U MPO(ECCHOHAIBLHOE MACTePCTBO U
Hay4HYIO MMO3UIMI0 KOHKPETHOIO MCCIIEI0BATEIIS.

Cmpyxkmypy Mmodenu TPOBEPUTH HENb3sl, €€ MOKHO TOJBKO OILICHUTH (UCKIIOUYEHHE
COCTABJISIET MPOBEPKA HA JIOTUYECKYIO HETPOTUBOPEUUBOCTD ).

['maBHBIA TPHUHIUI, KOTOPOMY HAJO CIIEI0OBaTh: OIMMOKN HEW30EKHBI, MOSTOMY B
KOMIBIOTEPHBIX MPOrpamMMax MOJICTUPOBAaHUS HEOOXOJMMO TPEIyCMaTpPUBATh MPOIEAYPHI
UX OOHAPYKEHUS U UCTIPABIICHHUS.

B n1000M pyKOBOJCTBE MO MPOrPaMMHUPOBAHUIO MOXKHO BCTPETUTh PEKOMEHIAIMIO:
COCTaBIISITh YETKUE CaMOJOKYMEHTHUPYIOUIME MOJYJIbHBIE MPOrpamMMbl. Y CIEeX Yalle BCEro
COMYTCTBYET TOMY, YbH MPOTPaMMBbl BCEr/ia MOHSITHBI JIIOOOMY KOJUIET€ M MOTYT OBITh 0€3
TpyJda WM MCIOJIb30BaHbl. YMECTHBI TaKXe M Jpyrue IMpaBuia: TOYHO OIPEAEsiTh
UCII0JIb3yeMbIE€ B IPOTPaMMeE CUMBOJIBI, IOCTATOYHO YacTO JJaBaTh HEOOXOJUMBIE TIOSICHEHUS
UT. .

TaM, 1€ 5TO BO3MOXHO, B TMPOTpaMMy I€eCO00pa3HO BKIIOYATh IPOBEPKY
JOTUYECKOW HENMPOTHBOPEUYUBOCTU MOJIETHU. Takoi KOHTPOJIb CIHOCOOCTBYET BBISIBICHUIO
OIIMOOK B MporpaMMe M B MaTeMaTUYECKOM TNPEACTaBICHUU Mojelu. Bo Bpemsi mepBhIX
MIPOTOHOB MPOTPaAMMbl UIMEET CMBICII BRIBOJAUTH HA M€UaTh BCE MPOMEKYTOUHBIE PE3YIbTaThI
BbluncieHud. Eciau mpu 3TOM mnapaienbHO MPOU3BOJUTH PACUYEThl HAa KaJbKYJISTOpE
(moyIb3ysICh MCXOJIHBIMM 3aBUCUMOCTSIMHU, a HE WX MNPOTpaMMHOMN Bepcueit), To MyTeM



COTIOCTABJICHUS TAKKE MOYKHO BBISIBUTH PsI/T OIITHOOK.

[Tone3Ho, kpoMe TOro, MPUHATH MEPHI, UCKIIOYAIOIINE BO3MOKHOCTh BO3HUKHOBEHUS
OIIMOOK MHTETPUPOBAHUS, CBA3AHHBIX C HEKOPPEKTHBHIM BHIOOPOM YHCIEHHOT'O METO/1a JIN0O
C Ha3HAUYECHHUEM CIIMIIKOM OOJIBIIOTO IIara MHTerpupoBanusi. Cieayer CTpeMUTHCS K TOMY,
yTOOBI pE3yJbTaThl MPOTOHOB MPOrpaMMbl OBUIM B Pa3yMHBIX Mpejenax yCTOWYUBHI K
BapualMsaM, Kak METOJIOB, TaK M I11ar0OB UHTETPUPOBAHUSI.

OyeHb BaXXHO COXPaHUTh TOYHOCTb NPU MAaTEeMaTUYECKOM TPEICTABICHUU
TEXHUYECKUX, IKOHOMUYECKUX, CEIIbCKOXO3SMCTBEHHBIX WJIM OMOJIOTHUECKUX KOHIICTIIIHM.
D10 TpebyeT, ¢ OJHOW CTOPOHBI, MATEMaTHYECKOW OHPYIUIIUH, C JAPYrodl — YETKOTO
noHuMaHus Qopmanuszyembix uaeil. UtoObl m30exarh OMIMOKM WM, B KpailHEM ciydae,
OBICTPO €e OOHAPYKUTh, CIEAYET PYKOBOACTBOBATHCS HEKOTOPHIMU MPOCTHIMU MPABUIIAMH,
peann3yeMbIMH Ha Pa3HbIX Il1arax.

Ilep6viii wae — BBIOOP CUMBOJIOB. BaXXHOCTh €ro BBITEKAET W3 TOTO IMPOCTOTO
cooOpaXkeHus1, 4TO POPMYJIbl HECPABHEHHO JIErY€ YUTaTh, IOHUMATh U KOHTPOJIUPOBATD.

Bmopoii wae — KOHTPOJIb pazMepHOCTH. Kax bl 4jieH ypaBHEHUsI IOJKEH UMETh Te
K€ €IMHUIIBI U3MEPEHHUSI, UTO U Bce npoune. Eamnas cucrema equnun SI — Haumydiias 6a3a
JUTSL COTJIaCOBaHUS Pa3MEPHOCTEN BCEX AJIIEMEHTOB MOJIENH (ake €ClIU HEKOTOPhIE €AMHUIIbI
U3MEpPEHUsT HE  ABISIIOTCA  TPAaJUWLUMOHHBIMHU). Takoe corjacoBaHUE  HMCKIIIOYAET
HEOOXOJMMOCTh B pa3iW4HbIX KOd(PuIMEeHTaX Tepecuera (TpaMMOB B KHJIOTPaMMBI,
KyOMYEeCKUX METPOB B JIUTPHI U Jp.), MAHUMYJSIUU C KOTOPHIMU JIETKO MPHUBOJAT K
OIIHOKaM.

Tpemuii wae — TPOBEPKA MATEMATHYECKOM KOPPEKTHOCTHM M IOJIHOTHL. YHCIO
UCIOJIb3yEMBIX 3aBUCUMOCTEH JTOMKHO OBITh JTOCTATOYHBIM JUISl OMTMCAHUS MPOOIEMBI, HO HE
M30BITOYHBIM.

Yemeepmuiti wiaz — TPOBEPKA OCMBICICHHOCTH M TOJIHOTHI HAa YPOBHE CHUCTEMBI B
LEJIOM.

Ecnu Mozgenb THIaTeNbHO MpPOBEpPEHAa M BCE MATEMATUYECKUE, BBIYMCIUTEIBHBIE U
METOJMYECKHE ONMMOKM YCTPAHEHBI, TO TOJydaeMble MPOTHO3bI aJIEKBATHO OTPAXKAIOT BCIO
COBOKYITHOCTh JIOIMYIICHHUI, TOJOXEHHBIX B €€ OCHOBY. Temepb MOJENb MOXKET OBITh
UCII0JIb30BaHAa B LEJNSX, IS JOCTHKEHUS! KOTOPHIX OHA Npe/IHa3HAuCHA.

OOBlMHO B TEPBYIO OYepenb MPOBEPSIOT (YHKIMOHUPOBAHME MOJEIH Ha
«KauyeCTBEHHOM» ypoBHE. Eciu OHO OKa3bIBa€TCSl YIOBIETBOPUTEIBHBIM U €CIIH JOCTYIHbI
HEO0OXOJNMbIE HCXOJIHBIE JIaHHBIE, TO MOXKHO NEPEXOAUTh K MPOUEAype MOJATOHKU -
MPOIIECCY OLICHUBAHMS MapaMeTPOB IMyTEM COTJIACOBAHUSI UX C MACCUBOM OIBITHBIX JAHHBIX
(kanrOpOBKa MOJICIIH).

3.6. AHAJIN3 YyBCTBUTEIbHOCTH, PAHXKMPOBKA MApaMeTPOB M YIPOIIeHe MOIeTH

PaccmoTpum MoOJZienb C €OUHCTBEHHBIM BBIXOJHBIM  mapameTpoM P, KOTOpbIii
COTJIACOBAaH C JAHHBIMU 3KCIEPUMEHTA MyTeM MUHUMH3ALHUN CyMMBI KBaJpaToB HEBA30K R
c v creneHaMu cBoOonbl. [lon HEBA3KOM MOHMMAETCS Pa3HOCTb MEXIY ACHCTBUTEIbHOU
BEJIMYMHON U paccunTaHHoM 1o mojenu. Jucnepcus D(P) mpu aTom ompenensiercs Kak

D(P)=R/(v*d?R/dP?) (3.4)

s cpaBHEHMS BIHUSHUS PA3TUYHBIX [MAPAMETPOB HA PE3yJbTaThl MOICIUPOBAHUSA

HeoOxoauma Oe3pa3mMepHasl BEIMUYMHA, TO €CTh BEJIMYMHA, HE 3aBHUCSIIAs OT aOCOTIOTHOTO



3HAYCHUS IMapaMeTpa.
OtuM TpeOOBaHUSAM OTBEYAET KOI(PPUIIMEHT BapHaIliu:
CV(P= |D(P) |4 P. (3.5

Ecmm Monens COAEpKUT HECKOIBKO BBIXOTHBIX IapaMeTpoOB, TO IS BBIYHCICHUS

BapHualuu JIF0OOro U3 HUX CJIEAYET BOCIOIb30BATHCSl YPABHEHHUEM
CV(P)= | D(P) | ¥2/Pi, (3.6)

rae Pi — I-bIif BBIXOHOM TapaMeTp.

Kospdumuentst Bapuamuum (3.6) MOXHO HCHOJIB30BaTh Ui PaH>KUPOBAHUS
napameTpoB, Mockoybky mManioe 3HadeHne CV(Pi) mokaspiBaeT, 4TO MapaMmeTp OKa3bIBacT
3HAYUTETHLHOE BIIMSHUE MPU MOATOHKE MOJIEH K ONBITHBIM JJAHHBIM, 1 HA00OPOT.

[loaronka K pa3iWYHBIM MaccHBaM (JaHHBIM SKCIEPUMEHTAa) MOXKET JaTh pas3HbIe
pesyabTatel. Koadduiument Bapuanum A CTaTUCTHYECKM 3HAYUMMBIX —[apamMeTpoB
Ouoaornuecknx o0BEeKTOB JCKHUT B Auana3zoHe oT 0,05 mo 0,3. Ecau 3nauenme CV( Pi)
npessimaet 0,2, ToO 3T0 MOXKET 03HAYaTh, YTO YACTh MOJIENIU, K KOTOPOM OTHOCHUTCS IMapaMeTp
Pi , TpedyeT KpUTHUYECKOTO MepecMoTpa.

AHanmu3 4YyBCTBUTEIBLHOCTH C PAH)XUPOBKOW IMMapaMETPOB TOMOTAET OTHICKATH MYTH
ynpouieHuss mojenu. OJuH W3 Takux MyTed 3aKiI04aeTcss B MOJHOM HCKIIOUEHHH U3
MOJISIM TIapaMeTpa, HMMEIOIIET0 OYCHb 0Oo/blioe 3HaueHue Kodpguyuenma eapuayuu.
Bo3MmoxHBI, OJHAKO, CHUTyaIlud, KOoTJa Jake TMpU MajioM BIHUSHUHM TapaMeTpa Ha
dbopmupyemMble TPOTHO3bI UMEIOTCSI BECKHUE JOBOJBI B TMOJb3Y €r0 COXPAHEHHS B MOJICIH.
[TockombKy pe3ynbTaThl aHATTN3a 3aBUCAT KaK OT KOHKPETHBIX YKCIIEPUMEHTATHHBIX JaHHBIX,
TaK ¥ OT BBIOPAHHOTO METO/1a OIICHKH HEBSI30K, HHTEPIIPETUPOBATH MX CIEIYET C M3BECTHOMN
OCTOPOKHOCTBIO.

JlpyruM HampaBJCHUEM HWCKIIOYCHHS HEWH(DOPMATHBHBIX TApaMEeTPOB  MOJICIH
SBIIACTCS UCKIIOUCHUE Koppenupyrowux napamempos. Ecnivu na wim Oonee mapameTpos
UMEIOT CWIBHYIO KOPPEISIMOHHYIO CBS3b, TO IE€eCO00pa3HO YacTh M3 ATUX (PaKTOpOB
yOpaTh M OCTaBUTh OJIMH - Hanbosiee 3HAUMMBIN. /(15 onpeneneHuss 3HaYUMOro mapaMmerpa
WCIOJIB3YIOT BBIPAKCHHE YyBCTBUTEILHOCTH:

S(Y, Pi) = (dY/d Pi) (Pi/Y)==(AY/Y) (Pil 4Pi), (3.7)

rae: Y- BbIXOJIHAsl BEJIMYMHA MOJIETTH B HEKOTOPBII MOMEHT BPEMEHHU;

AY - marnioe nipupaiieHue Y BCIEICTBUE U3MeEHEHUs Pij;
APi- manoe npupaienue napamerpa AP;.

Hns seruncnenus S (Y, Pi ) 00b1dHO ObIBaeT 10CTaTOYHBIM yBeaundeHus Pi Ha 5%. Eciu
S(Y, Pi) =1, To 3T0 03HA4aeT, YTO JAHHOEC OTHOCUTCIHHOE M3MEHEHNE YUCIICHHOTO 3HAUCHHMS
napameTrpa Pi NpuUBOAUT K TOYHO TaKOMY K€ OTHOCHTEIIBHOMY HM3MEHEHHUIO YHCIECHHOTO
3HaveHus mokasatens Y. [lapamerpsl, s kotopbix S{Y, Pi) > 1, cuiabHO BIMSIOT Ha
BBIXOJHOM MOKa3aTelib, I HA00O0pOT.

3.7. IlpuHUMIIBI OLIEHKH 21eKBATHOCTH M TOYHOCTH MO/IeJIH

Kakoii ObI CIOKHOM M MONHONW HHM ObLIa MOJEIbL, OHAa, TEM HE MCHEE, SBIISCTCS
MPUOIMKEHHBIM OTOOPAKEHHEM PEATbHOTO OOBEKTa M OTPAXKACT €ro IMPHU OMPECICHHBIX
MPUHATHIX jgomymnieHusx. OgHako 10 TeX MOop, MOoKa He JoKa3aHa aJleKBaTHOCTh MOJIEIH
peanbHOM 00CTaHOBKE, HENB3s C YBEPEHHOCTHIO YTBEPIK/IATh, YTO C €€ MOMOIIBIO TMOTydaTcs



T€  pe3yJbTaThl, KOTOpPHIE JCHCTBUTEIBHO  XapaKTepU3yIOT  (YyHKIMOHUPOBAHHE
uccienyemoro oobsekra. JlroOble uccieoBanus Ha HEaIEeKBATHON MOJIEIH TEPSIFOT CMBICIL.

C pocToM aJeKBaTHOCTH W TOYHOCTH MOJENHM BO3PACTAIOT KAK €€ CTOMMOCTb, TAK U
LIEHHOCTb JUISI UCCIIENOBAHUsA, B CBA3U, C YEM NPUXOAUTCSA PEIIaTh BOIPOC O KOMIIPOMMCCE
MEXJly €€ CTOMMOCTBIO U MOCJEICTBUSMHU OLIMOOYHBIX PEIIECHUI U3-3a €€ HeaJeKBaTHOCTU
HCCIIEyEMOMY IIPOLIECCY.

[TosToMy Ha TpakTHKE TMOCTPOCHHE MOJCIHM IIPEACTaBiIseT coO0M HTEpaTUBHBIN
IPOLECC YCOBEPILIEHCTBOBAHMS MOJIENH, A, CIIEIOBATEIbHO, U UCCIEI0BaHUs 00BEKTa 10 TEX
nop, MOKa 3TO CYUTAETCAd pa3syMHbIM. [IpaBUIBHOCTH MOCTPOEHUS MOJEIH MOXKET OBITh
IIPOBEPEHA TOJBKO HA MPAKTUKE 32 CYET IMOBTOPEHHS LUKIA 'TIOCTPOEHUE MOJEIUA —
MPOBEpPKaA MOJIEIIH .

Crnenyer OTMETUTh, YTO IOHATHE AIEKBAaTHOCTH MOJEIU HE MMEET KOJWYECTBEHHOTO
M3MEpEeHUs: MOJIeJb JIMOO aJleKBaTHA SIBICHUIO, JIMOO HE aJeKBaTHA (€CTECTBEHHO, C TOUKHU
3pEHUs BBIHOCSIIETO CYK/IEHUE — 3aKa34nKa).

Oyenxa adexéamnocmy MOAEIN TPEAIoaraeT IPOBEPKY:

- TOJIHOTHI YyYe€Ta OCHOBHBIX (DaKTOPOB W OTrPAaHWYCHHH, BIUAIOMIUX Ha PaboOTy
CUCTEMBI;

- COOTBETCTBHUS MCXOJHBIX JAaHHBIX MOJEIM pEAIbHBIM (B YacCTHOCTH, COIJIACHUs
UCI0JIb3yEMBIX 3aKOHOB PACIpEAeSICHUs C TEPBUYHBIMU JTAHHBIMH );

- HaIW4Yus B MOJENM BCEX JAHHBIX (Tabnui, KO3()PUIMEHTOB U T.1.), A pabOTHI
ypaBHEHUH, 3aBUCUMOCTEN U (HOpMYT;

- TMPABWIBHOCTH QJITOPUTMAa MOJEIUPOBAHMS, IOCIEIOBATEIBHOCTH BBITOIHIEMBIX
JICUCTBUU;

- MPAaBWJILHOCTU NIPE0OPa30BaHUsl UCXOHBIX JaHHBIX B KOHEUHBIEC PE3YJIbTAThI;

- OCMBICIIEHHOCTHU PE3YyJIbTATOB, UX (PU3UUECKYIO HHTEPIPETAIINHU, TOHUMAEMOCTH.

Mogenp sBISIETCS O00CMOGEpHOU, €CIM €€ KOHLENTyalbHas MOJENIb aJeKBaTHa
UCCIENYEMOMY TMpOLEcCy, MareMaTudeckas MOJENb aJcKBaTHA KOHLENTYaJbHOW, a
TOYHOCTH PeAIM3aLMU MAaTEMAaTUYECKON MOJIEIN HAa KOMIBIOTEPE COOTBETCTBYET 3a/IaHHOM,
T.€. IOIPEIIHOCTH PacyeTa He MPEBBIIAIOT IOy CTUMBIX.

ITocnme TOoro kak KOHLENTyallbHas MOJENb OIpEAeieHa W ONHUCaHa, HEOO0XOIUMO
MIPOBEPUTH AJIEKBATHOCTh €€ OCHOBHBIX MPHHIIMIIOB, TaK KaK 3HAYMTENIBHO JIEr4e BHOCHUTH
M3MEHEHUS HAa HAaYaJIbHBIX 3TANAX MOCTPOEHUS MOJEIU, YEM HOMBITATHCS U3MEHHUTh 3aMbICET
Ha JTane peanu3anuu. PemuTs Bompoc 00 aJeKBaTHOCTUM KOHLENIMA MOJAETU - 3HAYUT
COTJIACUTBCSA C OCHOBHBIMHU MNPEANOCBUIKAMHM M JOTHKOM, KOTOPOW OHM CBSI3aHBI MEXIY
coOOH.

OcHOBHbIE OLIMOKY NMpU (OPMUPOBAHUU KOHIENTYIBHON MOJIENN CIEIYIOIIHE:

- HEMIPaBUJIbHBIN BBIOOP KPUTEPUEB MIIU OTPAHUYECHU;

- BBEICHUE B KOHLENTYaJlbHYI0 MOJENIb HECYIIECTBEHHbIX (PaKTOPOB WU
OTCYTCTBHE B HEW psAlla CYIIECTBEHHBIX (PaKTOPOB;

- HEy4eT psija ycaoBuil (yHKIHOHUPOBAHUS OOBEKTA;

- HENPAaBWIbHBIN BBIOOP TUIIOTE3, MOJOKEHHBIX B OCHOBY CTPYKTYpPbl MOJENH
(Hanpumep, MO COCTaBy »JJIEMEHTOB OOBEKTa, CBs3ed MEXJIy HHMHU B Ipolecce
(YyHKIMOHUPOBAHUS U T.I1.).

IIpoBepka aIeKBaTHOCTH KOHIIENTYaJIbHOM MOJENH SIBJISETCS JOCTATOYHO CIOKHOU
3aauyei, TaKk KaK OLIEHKA IIPUHLMWIOB, ITOJIOKEHHBIX B OCHOBY MOJENHU, SBISETCA



CyOBbEKTUBHOIA.

OpgHuM M3 METOJOB IIPOBEPKM aJEKBAaTHOCTH KOHLENTYAJILHOM MOJEIH SIBISETCA
pPacCMOTPEHHE MOJEINH CIIEHUATUCTAMHU, HE YYaCTBOBABIIMMU B €€ pa3paboTke (3KcmepTrsa
MO/IEH), TaK KaK OHM MOTYT 0o0Jjiee 0OBEKTUBHO PACCMOTPETh 3a/lauy U 3aMETUTh Cadble
CTOPOHBI MOJIENIM, HE 3aMeueHHble aBTopaMu. OKOHYATENbHOE pelieHne o0 aJeKBaTHOCTU
KOHLIENITYaIbHOW MOJIENU MPUHUMAETCS TOJIBKO 3aKa3YMKOM, KOTOPBIM NPH MOJOKUTETEHOM
OT3bIBE KOHUEHIUHU 0JJ0OPSIET TEM CaMbIM BCE MOJI0KEHHBIE B OCHOBY MOJIENU AOMYIIEHUS.

OCHOBHbIE MPUHUUIHUAIBHBIE OUIMOKHM MpPH MEpPeXoAe OT KOHLENTYaJbHOM MOAETH K
MaTEMaTUYECKOM CIIEYIOIIHE:

- CTPYKTypa MaTe€MaTU4eCKONW MOJEIHN HE COOTBETCTBYET CTPYKTYpE KOHLENTYAJIbHON
MOJIENH;

- MOJIEJIb BKJIFOUAET HEBEPHBIE MATEMATUUECKUE COOTHOILICHHU.

[To oxoHuanum pa3zpabOTKH MaTeMaTHUYECKOH MOJENH 0 Hayaia MpOorpaMMUPOBAHUS
HeoOxoaumasi NpOBEpKa aJeKBaTHOCTM JOJDKHA JaTh OTBET Ha BOIIPOC, HACKOJBKO
UCIIOJIb3YEMBIE YPABHEHHUs WIM MOJACIUPYIOUIMM aITOPUTM OTPAXKAOT KOHLENTYaJIbHYIO
MOJIENb.

Ecnu ypaBHEHMs MOJIy4€Hbl TEOPETUUYECKMM ITyTEM, TO MOIYT OBITb IIPOBEICHBI
BLIYUCTICHUS 8 HECKOJbKUX MOYKAX C LEIbK ONPENEICHUS IMPUEMIIEMOCTH PE3yJIbTaTOB.
JlononHuTENbHAS MPOBEPKAa YpPaBHEHUM COCTOUT B aHanuse pazmeprocmeu. Heodxoammo
yOequThCsl, YTO BCE EOUHUIBI U3MEPEHUS NPUMEHEHbI B COOTBETCTBHU C (PU3MUECKUM
CMBICJIOM, MAacIITa0UPOBAHHE U COTJIACOBAHUE PA3ZMEPHOCTEN B YPABHEHMSIX MPOBEACHO
npaBuibHO. KpoMe Toro, o00si3aTenbHBIMM  SBISIIOTCS  IIPOBEpKa MPeoOpa3oBaHUs
uHpOpMaIMU OT BXOJa K BBIXOJY MOJEIH, CMBICIIOBAasl MPOBEPKA PE3yJIbTATOB B YCIOBUSIX,
Korga (pakTopbl MOAEIM MPUHUMAIOT MTPEAebHbIEC 3HAYEHUSI.

OOBIYHO TOYHOCTH peau3alMd MaTeMaTUYeCKOM MOJEIM Ha KOMIBIOTEepe
paccMaTpuBaKOT 4YE€pe3  COBOKYNHOCTh  pa3IMYHOTO pojaa mnorpemHocred. Ecmnum
KJaccu(UIMPOBATh TOTPEIIHOCTH peau3aluu "uieaqbHON" MOJEIM Ha KOMIBIOTEPE C
TOYKH 3PEHHUS IPUYUH UX BOZHUKHOBEHHS, MO>KHO BBIJEIUTH YETHIPE UX BUA, MOJTYUYEHHBIE
B pe3yJbTaTe:

- HE3HAHUS WM HETOYHOT'O 3aJ]aHUs UCXOHBIX JaHHBIX;

- YOPOIIEHUS HCXOIHOW MaTeMaTUIE€CKOU MOJIEIIH;

- JHACKPETHOM pealn3aluMd  MaTeMaTU4eCKON MOJIeIU Ha  HCHOJIb3yeMOM
U(GPOBON BBIYMCIUTEIBHON MAIlIMHE, B TOM YUCIE OIIUOKHU OKPYIJICHUS;

- OIPaHMYECHHOW CTaTHCTHKM TpUd BBIOOPOYHOW 0O0pabOTKE CTAaTUCTUYECKOU
UHOpMallMl WIM OTPaHUMYEHHBIM YMCIOM CIy4yailHbIX HCHBITAHUN MOJENI  Ha
KOMIIBIOTEDE.

Kak  mpaBwio, TOTpemIHOCTH  MOJEIUMPOBAHUS  MPEACTABISIOT  COOOM  CyMMy
CUCTEMAaTUYECKUX (HECTy4ailHbIX) U CIy4allHbIX OIIMOOK.

CyxneHnue 00 aeKBaTHOCTU MOJENIEH JUKTyeTcs periaeMoi 3amadeit. O4eBUIHO, YTO
"akagemMuuecku'" TIPOBEPUTH aJEKBATHOCTh MOJEIM, HA KOTOPOW TMOJY4YEH IMPOTHO3
MOCJEJCTBUSl CWIBHBIX 3aMOpPO3KOB Ha Ypoxkad IIJI0J0B, B JETalsiX HEBO3MOXHO.
Mogenupyembie TPOILECCHl  CIOXHBI M MaJl0 HM3y4YeHbl, YHUCIO 'MPaBaONOn00HO"
OIIEHMBAEMBbIX I[apaMeTPOB OYEHb BelUko U T.A1. OJHAKO TMOCTABIEHHON 3ajade -
npeaynpeauTh O XapakTepe W MaciiTabdax BO3MOXKHBIX HEMPHUSTHOCTSIX - MOJIEIb BIIOJHE



aJIeKBaTHA.

NuTterpupoBaHHasi MOJI€Nb YIPABICHUS CIOXKHOM cucteMoi (hupmoit, mpeanpusiTueM
WM OTpaciibio) aJeKBaTHA CBOEW LENHM TOJBKO TOTrAA, KOrZa OHA IMO3BOJSET PYKOBOJACTBY
bupMbl OCTUTaTh MOCTaBICHHBIX Iened. Ecnu 3Ta menbp - MakcuMuzanus NpuObUIH, TO
"ameKBaTHOE" MOJIEIBHOE PEIICHUE JOJKHO ONHUCHIBATh TEKYIEE COCTOSHUE CUCTEMBI, €€
OTHOIIIEHUS C BHEIIIHUM MUPOM U BO3MOKHOCTHU MOTYUYCHHS IPUOBLIH.

3.8. Il.1anupoBaHue MOAEJIBHOI0 IKCIIEPUMEHTA

[IpoBeneHre BCAKOTO WCCIENOBAHUS CBSI3aHO C  OMPEICICHHBIMU  3aTpaTaMu
MaTepUaIbHBIX PECYPCOB, ACHEKHBIX CPEACTB, BpeMeHU. [103ToMy BO3HUKAET €CTECTBECHHAS
3aJja4a TaKOro IUIAaHMPOBAHUS OKCIEPUMEHTOB, OyIb TO Ha peadbHOM OOBEKTE,
AKCIIEPUMEHTATLHOM CTEH/IE, OTIBITHOM JCJITHKE B TOJI€ WIM KOMIBIOTEPHON MOJENH, YTOOBI
MOJIyYUTh B PE3YJIbTATE €r0 MPOBEACHUS BCE HEOOXOIUMBIEC TaHHBIC IIPU OTPAHUYCHHBIX FITH
MUHHUMAJIbHBIX 3aTpaTax.

Cnianuposams KcnepumeHm — 3TO O3HAYaeT JIaTh OTBETHI HAa BOMPOCHI, TE, KaK U
KOT/la MPOBOIUTH W3MepeHus. Ha momoOHBIE BOMPOCHI HCCIEAOBAaTENh YacTO OTBEUaeT,
PYKOBOJCTBYSICh CBOCH MHTYHIMEH U ombIToM. OTHAKO, TAKOE WHTYUTUBHOE TUTAHUPOBAHUE
HE MOET TapaHTHUPOBATh OT BO3MOKHBIX OITHOOK.

Jlnst Toro, 4TOoOBI CIUIAHUPOBAThH SKCIEPUMEHT, UMEIOLIUHN 1IETbI0 U3YUYEHUE PEaIbHOTO
00BEeKTa WIH €r0 MOJEIH, CHaYama He0OX0AMMO TOCTAaTOYHO YE€TKO U SCHO C(HOPMYIHPOBAThH
IeJib DKCIEPUMEHTa, T.€. CPOPMYIMpPOBaTH Kakhue€ HMMEHHO TMapameTpbl HeoO0X0JauMO
UCCJIeI0BaTh, HAOIIOATh), KaKie BbIOpaTh 3HAUCHUS] HE3aBUCUMBIX MEPEMEHHBIX (BXOIHBIX )
Y 3aBHCHMBIX MTEPEMEHHBIX (BBIXOIHBIX).

B neTepMUHUPOBAHHBIX MOJENSIX MOYHO BBIIECTUTh OIPEIACICHHBIE TMPOIECCHI,
3aBUCAIINE OT HEOOJBIIOTO YHCIA MEPEMEHHBIX, MOITAIONINXCS H3yUeHUt0. Pe3ynbraTsel B
ATOM CITydae MOYKHO TPEACTaBUTh B BUAC (PYHKITMOHAIBHBIX CBS3ei. B m0M00HBIX MOIEmsIx
3HAYEHUS BCEX HE3aBUCHUMBIX IEPEMEHHBIX, KPOME OJHOW, MOXKHO TMOJJIEPKUBATh Ha
OTIpeICIEHHOM YPOBHE, a OJIHY MEPEMEHHYI0, KOKAYI0 10 OYeped, BapbUPOBaTh C ILIEIHIO
YCTaHOBJICHUS €€ BIUSHUS Ha HHTEPECYIONIYI0 HAC BBIXOAHYIO BEIHUMHY.

KonnuectBO HEOOXOIUMBIX 3KCHEPUMEHTOB pAacCTeT € KOJIMYECTBOM (DaKTOPOB.
Hanpumep, ecnm Kaxaplid (GakTop BapbUpoBaTh HA M = 5 ypOBHAX, TO IS KaKIOTO
oanodakropHoro skcnepumMenta (N = 1) notpebyercsa K = 5! = 5 skcnepuMeHTOB, It IBYX
daxropos (N = 2) - k= 52=25 u.1.1. T.e. KOMUIECTBO IKCIIEPUMEHTOB paBHO k= m",

Ha peanpHO neiicTByrOmUX OOBEKTaX, a YacTO M Ha KOMIBIOTEPHBIX MOJIEISIX,
yBeIHUYEHNE KoiMudecTBa (PaKTOPOB MPUBOAUT K OONBIIOMY KOJIWYECTBY IKCIIEPHUMEHTOB,
KOTOPOE TPYJIHO OCYIIECTBUTb.

JleTepMUHUPOBAHHBIE CUCTEMBI B JIEHCTBUTEILHOCTH BCTPEUYAIOTCA OYEHb peko. Yare
BCEr0 MPUXOJIUTCS HMETh JEI0 CO CTOXaCTUYECKUMH MOJCISAMH CHCTEM, B KOTOPBIX
JEHCTBYIOT MHOTHE (haKTOPBI, TUIOXO TIOJIIAFOIIUECS TTOJTHOW CTaOMIU3aIlid Ha KaKOM JTH0O0
ypoBHe. Kak, Hampumep, cTaOMIM3UPOBATh TakoW (PakTop pealbHOro MPOU3BOJACTBA, KaK
TeMIeparypy uWid Bo3ayxa B mojie? B jomonHeHue emie JEUCTBYIOT OIIMOKH OT
MOTPEITHOCTEH M3MEPEHHM, KOTOPhIE JaKe JACTEPMHUHUPOBAHHBIE (DAKTOPHI MOTYT CleaTh
CIIy4alHBIMH.

[ToaTOMy nmeTepMUHUPOBAHHBIC MOJIEIH, KaK MPaBWJIO, HE MPHUTOJAHBI M IPUXOJIUTCS



UCIIOJIb30BaTh CTAaTUCTHMYECKHE MOJEIM W METOABl HcclenoBaHus. B 3ToM ciydae
JKCIIEPUMEHTATOP CO3HATEIBHO OTKAa3bIBACTCSA OT JETAJIBHOIO M3Yy4YEHHUS MEXaHHW3Ma BCEX
MPOLIECCOB U SABJICHUA B OOBEKTE W IMEPEHOCUT 3TOT MPUHUMI Ha Moaenb. CyTh 3THX
METOJO0B CBOJUTCS K TOMY, YTOOBI, U3BMEHSSI BO3MOKHO OOJIbIlIeE KOJMYECTBO HE3aBUCUMBIX
nepeMeHHbIX ((pakTOpoB), HAWTU ONTUMAIbHBIE YCIOBHUS (ONTUMAJIbHOE COYETAHUE
(hakTOpOB) MPOTEKAHUS U3y4AaEMOTO MpoLecca.

IInanuposanue sxcnepumernma B 3aJadax MOJEIUPOBAHUS COCTOMT B BBIOOpE
JIOTUYECKOW CTPYKTYPhl HCKYCCTBEHHOIO KOMIBIOTEPHOIO 3KCIEPUMEHTa M IO3BOJSAET
000CHOBAaHO TPOBOAUTH BHIOOP 3HAUYEHHUH YIpaBisieMbIX MapaMeTpOB /I BBIIOJHEHUS
pacyeToB Ha MOJEIH.

B muiaHMpoBaHWM SKCHEPUMEHTOB JJIs ONUCAHUSA PE3YyJbTUPYIOLIEH XapaKTEPUCTHKU
(KpuTepus ONTUMAIBHOCTH) UCIIOJIB3YIOT OJUHOMHUAIIBHBIE MOJIENIN PETPECCUM:

n n n

e =ho+ Ybixi +Ybij xi Xj+ Yhixi?+.....(3.5)

i=1 i<j i=1

[IpocTpaHcTBO, B KOTOPOM CTPOWTCS (YHKIMS OTKIMKA HA3BIBAIOT  (HAKMOPHLIM
npocmpancmeom (puc. 3.3).

Koaddunmentsr pyHKIuu oTkiauka bo , bii , bij u T.11. MOKHO MHTEPIPETUPOBATH KaK
3HAQUYEHUSI YaCTHBIX MPOU3BOJHBIX B TOUKE, BOKPYT KOTOPOM OCYIIECTBISAETCS PA3JIOKECHUE B
PAJT HEM3BECTHOM IIENICBOM (hyHKITHH.

J{ns morcka onTuMyMa B 001acTu onpeaesieHus (hakTOpOB X BHIOUPAIOT MPOU3BOJIbHYIO
Ttouky Al, (puc. 3.4). B okpecTtHOCTH TOUkH Al BBIICIAIOT MaTyl0 10001acTh, B KOTOPOM
BO3MOYKHO OTHCATh (PYHKIIMIO OTKIIMKA TMOJMHOMOM TEpBOM ctemnenu. B 3Toil momobmactu
OCYIIECTBIISIIOT HEOOJBIIYID CEPUI0 DJKCIEepUMEHTOB (Touku [), HeoOXxoaumyro s
MTOCTPOEHUS TUHEUHOW MOJIENU:

e =ho+ Ybixi+ Yhiixi?. (3.6)
i=1 i=1

Kosdumuentsr perpeccun bi MCHONB3YIOTCS Uil ONPEACTCHUS HAIPaBICHUS
rpajueHTa, cleayss KOTOpOMY OCYLIECTBISIOT JAaipHeimmue onbitel (Touku Il B
OKpeCcTHOCTH TOUkH A3. JIns Kaxmaoi HOBOM MOA0071acTH BHOBb OMPEACIAIOT HANPaBICHUE
IpaJlueHTa, IO KOTOPOMY CIEAYIOT B JAIbHEHIIMX ONBITAX JIO TEX IMOP, MOKA HE JOCTUTHYT
ontuMmyma — obsactu M.

3HaueHus1 KO3PPUIMEHTOB PETPECCU OTPEACIIAIOTCA 10 PopmyIie

N

bi=bo+ > Xmi Im/N, (3.7)
m=1

IZIe Xmi - 3HaYeHHE j-ro (hakTopa B M-M IKCHEPUMEHTE; Im - 3HAUeHHE BBIXOIHOM
XapaKTEPUCTUKHA B M-M dKcriepumMenTe; N - 00I11ee Yuciio SKCIIEPUMEHTOB B TTO00JIACTH.

Nudopmanuto s MpoBEACHHUS dKCIIEPUMEHTA 3allMCHIBAIOT B MaTPHIIC TUTAHUPOBAHUS
sKcriepuMenTa (tabi. 3.1), Hazvlieaemori nianom sKcnepumeHma.

Hns  nonydeHuss Kod(hOUIMEHTOB perpeccud bi ¢ BBICOKOM TOYHOCTBIO H
JIOCTOBEPHOCTBIO K IIJIaHy SKCIICPUMEHTA MPEABSIBISICTCS Psl TPEOOBaHUH, YTO MPUBOIUT K
GbOpMHpPOBAaHUIO 3HAYEHWW Xmi MO CHEeNUaTbHBIM TpaBmwiaM. [Ipomeaypa BbiOOpa
1010071aCTH MPOBECHUS IKCIIEPUMEHTA COCTOUT U3 JIBYX TAIOB:



- BBIOOP OCHOBHOTO YPOBHS Xoi;

- BBIOOp UHTEPBAJIOB BapbupoBaHus [j .

OCHOBHOH ypOBEHb — LIEHTP MOAO0OJIACTH MPOBEIEHUSA SKCIEPUMEHTA - JUIsl IEPBOTO
AKCIIEPUMEHTA OCYILECTBISAETC Ha 0a3e aHauu3a anpuopHod mHpopmanuu. B ganbHeiiem
€ro BEJIMYMHA ONPEIEIISIETCS] HAIPABJICHUEM IPAIUEHTA U IIaroM 3KCIIEPUMEHTA.

Humepsanom eapvuposanus i dakTopa Xi Ha3bIBAETCA HEKOTOPOE YHUCIO,
npuOaBIeHUE KOTOPOrO0 K OCHOBHOMY YPOBHIO JAa€T BEPXHHMM X2i, @ BHIUYMTAHUE - HIKHUIM
YPOBEHb (paKkTOpa Xii.

Jlns ynpouieHusl 3amucu YCIOBUM SKCIEpUMEHTa M 00pabOTKU 3KCIEPUMEHTAIBHBIX
JaHHBIX MacHITa0bl MO KOJMPOBAHHBIM OCSIM M Hayajlo OTCYeTa BBIOMPAIOT TaK, YTOObBI
BEPXHHUI YpPOBEHb COOTBETCTBOBaJN +1, HWKHUN -1, a ocHoBHOW - 0. DKcrnepuMeHT, B
KOTOPOM PEaTN3yIOTCsl BCE BO3MOKHbBIE COUETaHUs yPOBHEHN (PaKTOPOB, HA3bIBAECTCS NOIHbIM
GaxmopHuim IKcnepumenmom. Tak Kak 4UCI0 YPOBHEN Kaxka0To (hakTopa paBHO JABYM, TO B
TEOpPUU IUIAHUPOBAHUS SKCIIEPUMEHTOB PACCMAaTPUBAETCS MOJHBIA (PAKTOPHBIN SKCIIEPUMEHT
n3 Jlns ABYX (pakTOpPOB IUIAH IKCIEPHUMEHTA U T€OMETPUYECKAS MHTEPHPETAIMsS MaTPHIBI
IIaHUPOBaHKs 22 IPUBEIEHBI Ha pHC. 3.5.

Ta6muna 3.1. Marpuiia miaHupOoBaHUS IKCIIEPUMEHTA!

X1, X294+ Xige s Xn= BXOJIHBIC TIEPEMEHHBIC, (DAKTOPBI; X11, .., Xmi,. .., XNn-
ypPOBHH (paKTOPOB; €- OTKIUK MOJCIH; €11, ..., €1m, ..., EIN - PE3YIBTAT
MO/JICTTUPOBAHUS M- IO OIbITA.

Ne N onbiTa | 3HaueHue 3HaueHnne 3HaueHne 3HaueHnne
daxropa ¢axkropa ¢daxropa pe3yJjabTara
e
1 x11 .. x1i x1n ell
m xml XMi .. | XmMn elm
N XN1 XNi ... | XNn elN

PyHKUMA OTENHEA
e=a({Xq, X}

O9nacTe onpeaeneHia
hakTopoB  {Xq,X 4}

Puc.3.3. ®yHkuus oTKINKA U (PAKTOPHOE MPOCTPAHCTBO MO/IETH.
ITonubiii  (akTopHbI dKcrepuMeHT 23 Oyger HUMETh BOCEMb OIBITOB, a €ro



reoMeTpuyYecKas HHTEpIpEeTaIys MpeacTaBiIseT coboit Ky0. Marpuiia moaHOro GpakTOpHOTO
HKCIIEPUMEHTA CTPOUTCS CIEAYIOUIMM 00pa3zoM: B IIEPBOM CTOJIOIE 3HAKU MEHSIOTCS
MOOYEPETHO, BO BTOPOM - YEpE3 JIBa, B TPETHEM — Y€pe3 YETHIPE U T.J. 110 CTEIICHU 2.

OpHako MONHBIA (PAKTOPHBIA 3KCHEPUMEHT COJEPKHUT H30BITOYHYIO HMH(GOPMAIIUIO
UIsL ompeneneHus Kod(p(UUUEHTOB perpeccuu bi, A pacdyera KOTOPBIX J0CTATOYHO
MPOBECTH TOJIbKO YacCTh IMOJHOTO (PAaKTOPHOTO OJKCIIEPUMEHTA - OpPOOHbIL (HaKmopHbil
IKCHEPUMEHM.

Peanusyemast 4acTh MOJHOrO (aKTOPHOTO SKCIIEPUMEHTAa Ha3bIBAETCs JIpOOHOM
perukoii. O0beM JIpoOHOro (HAKTOPHOTO SKCIEPUMEHTA OMPEACNSETCS W3 CISTYIOIINX
YCIIOBHM:

- 4YHCIO OKCIEPUMEHTOB JIOJDKHO OBITh HE MEHbIIE YHClIa HEU3BECTHBIX
KO3 GUIIMEHTOB B ypaBHEHUH PETPECCUH;

- YHCTIO SKCTIEPUMEHTOB JIOJDKHO OBITh 00s3aTEIbHO PAaBHO CTETICHU Yucia 3.

Kak BugHO u3 Tabm. 3.2, mpumeHeHue APOOHOro (aKTOPHOrO SKCIEPUMEHTa IS
ciyyas 15 (akTopoB yMmeHbIIaeT OOBEM pPAcCUYeTOB IO ONPEACNICHUIO HalpaBICHUS
rpanuenta B 2048 pa3 1o CpaBHEHHIO C MOJIHBIM (PaKTOPHBIM IKCIIEPUMEHTOM. Y BEJIMUEHUE
yucia (HakTopoB B elie OOJbIIeH CTENEHU CIOCOOCTBYET MOBBIIIEHUIO BBIYMCIUTEIBHON
3 PEKTUBHOCTH ITOTO METO/IA.

Puc. 3.4. IlnanupoBaHHe€ WMHUTAIMOHHBIX 3KCIHEPUMEHTOB IMPHU ONTUMHU3ALUU TIO
I'PAJACHTY.

Honep

onbmll X1 X2 e
1 A -1 eyq
2 +1 -1 &g

3 -1 +1 €3

4 +1 +1 €4

Puc. 3.5. Ilnan skcniepumenra 22

EcrectBenHo, 4TO maneko He Jt00ble HKCIIEPUMEHTHI U3 TUIaHa TOJHOTO (HaKTOPHOTO
DKCIIEPUMEHTA MOTYT OBITb HCIOJB30BaHbl MpU (POPMUPOBAHMM TUIaHA JPOOHOTO
¢daxTopHoTO SKCcTIepuMeHTa. COBOKYIMHOCTb JKCIEPUMEHTOB B JAPOOHOHN pEIINKE IOJKHA
yIOBJIETBOPSATH CIECIYIOIIUM CBOMCTBAM:

1. CUMMETPUYHOCTh OTHOCUTENBHO IEHTPA HKCIIEPUMEHTa — alredpandeckas cymma
AKCIIEPUMEHTOB - CTOJIOLIOB KaXka0ro (aktopa J0kHA ObITh paBHA HYJIIO, KpOME CTOj0I1a,



OTBCHAKOIIEro CBO6OI[HOMy YWICHY bO, T.C.
M
Z Xmi = O , (38)
m=1
rac m - HOMCpP TOYKH OIIbITA, 1- HOMCD (baKTopa; M - 4gucio Pa3 IMIHLIX TOYCK ILIdaHA

MaTpHUIlbl IPOOHON PEITUKH;
Tabnuma 3.2. JIpoOHbIE PETUTHKU

KonuuecTBo JIpoOHas peruka YcioBHOE Konuuectso | Konuuectso
(axropos 0003HaueHNE OTBITOB ¢ OMBITOB  TIOJHOT
IpOoOHONW  PKCIEpUMEHTa
perIuKon
3 1/2 pennkm ot 23 931 4 8
4 1 /2 pernuku ot 24 94-1 8 16
5 1/4 pennuku ot 2° 95-2 8 32
6 1/8 pennuku ot 28 26-3 3 64
6 1/16 permuku 0128 064 8 128
10 1/64 permku ot 210 2106 16 1024
15 1/2048 perukum ot 21° 2151 16 32668

2. HopmupoBKa - cymma KBaJIpaTOB 3JIEMEHTOB KaKIOTO CTOJIOLA paBHA YUCITY TOYEK
MaTpULBL, T.€.

M
Z Xmi2 =M ; (39)
m=1

3. OpTOroHaJbHOCTh - CyMMa MOCTPOYHBIX IMPOM3BEICHUIN IUTAHA MaTPUIbI JTFOOBIX
JIByX CTOJIOLIOB paBHA HYJIIO, T.€.

M
Y Xim , Xjm=0; (3.10)
m=1

rze j - koMOuHaIus GakTopoB B m- oif Touke (1 # j).

OpTOroHaNbHOCTh MAaTpPUIIBl MO3BOJISIET OLEHUTh BCE KO3(P(ULMEHTH perpeccuu
HE3aBUCUMO Jpyr OT JApyra, T.e. 3HauYeHue J000oro ko3(duiumeHra He 3aBUCUT OT TOTO,
KAaKue 3HaYEHUs UMEIOT Apyrue KodHPUIIMEHTHI.

Ecnu mnan npoOHOM peruiMKu OTBEYaeT yKa3aHHBIM CBOWCTBaM, TO MaTeMaTH4ecKas
MOJEb, IOJNy4YE€HHAass B pe3yjbTaTe JKCIEPUMEHTa, CIOCOOHA IpeACKa3aThb 3HAYEHUS
MCKOMOTO [OKa3aTeslsl ¢ OJMHAKOBOM TOYHOCTBbIO B JIIOOBIX HANpaBICHUAX Ha PaBHBIX
PACCTOSIHUAX OT IIEHTpa SKCIEpUMEHTA UITH TJIaHA MaTPUILIbL.

Ecnu 3Hauenus ko3¢p¢uuueHToB perpeccuu bi OJU3KK K HYJIO, TO 3TO O3HAYAET, YTO
HEeJaJIeKO HaXOAUTCs 00JacTh ONTUMYMA. J[J1s1 OThICKaHHs ONTUMAIBHOTO PELICHUS B
ATOM cCily4ae HEOOXOJMMO NEPEeXOJUTh Ha MOJMHOMHAIIbHBIE YpaBHEHHUs 0ojiee BBICOKOTO
nopsijika, HanpuMep, UCTOIb30BATh HETIOIHBIN MTOJIMHOM BTOPOW CTENEHHU.



P 0.800 0.85 0.87 0.88 0.88 0.885 0.888

3.9. O0padoTka pe3yJIbTATOB CILIAHUPOBAHHOTO IKCIIEPUMEHTA

BrixoHbie JaHHBIE CITIAHUPOBAHHOTO SKCIIEPUMEHTA HA MOJICNN aHATM3UPYIOTCS IS
MOJIyY€HHUS BBIBOJIOB O MOBEIECHUU 00BEKTA. DTOT aHAJIM3 OCHOBBIBAECTCS HA JOBEPUTEIIbHBIX
WHTEpBaJiaX U yCTAHOBJICHUH 3aBUCHMOCTH MEXIY BPEMEHEM MOJCTUPOBAHUS U TOYHOCTHIO
OLICHOK.

[lepen HauagoM SKCIIEPUMEHTA TPYJHO 3HATh JACHCTBUTENBHYIO BEJIMYMHY MapameTpa.
MBI MOXEM UMETh TOIBKO €€ OLIEHKY - HEKOTOPYIO IPHOIIKEHHYIO K Hel BenuuuHy. [lycTh
a(N) Oymer craTHcTHYecKas OIGHKA IMapaMerpa, a Mo JjJaHHeiM N 3KCIEepUMEHTOB.
HaunyumuMu oneHkaMu mapameTpa CYHTAIOTCS OLICHKH, YJOBIETBOPAIOIINE TPEOOBAHUSIM
COCMOAMENbHOCMU, HeCMeWeHHOCMU U 3heKmusHocmu.

OreHKa Ha3bIBACTCS COCMOSAMENbHOU, €CIA OHAa TPU HEOTPAaHUYCHHOM YBEIMYECHUU
YHCIIa OTBITOB CXOJUTCS MO BEPOATHOCTU K HCKOMOMY 3HAYEHHIO IMapameTpa.

OneHka SIBISIETCS HecMeujeHHOU, €CIU €€ MaTeMaTU4YecKOe OXKUJaHWE MpHU JTI000M
koHeYHOM N paBHO HCTUHHOMY €€ 3HAUCHHUIO.

Dppexmusnou SBIAETCA OLEHKA C HauMEHbLIEH aucnepcueil. MMmes oLeHKy U ee
JTUCIIEPCUI0 MOXKHO TIOCTPOUTH Oosepumenvhulii unmepsan. OLEHKa XapaKTepU3yeTcs
MOYHOCMbBIO U HAOEHCHOCHBIO.

[Ton mounocmsio NOHMMAETCS MOJIOBUHA O JUIMHBI TIOBEPUTEIBHOIO MHTEpBajia, a MoJ
Ha/IeKHOCTbIO- BEPOATHOCTh TOTO, YTO HWCTUHHOE 3HAUYEHUE IapaMeTpa OKaKeTCs
MpUHAUISKAIINM YIIOMSHYTOMY HWHTEpBaly (JIOBepUTeNbHAs BEpOATHOCTH). llpu mpoumx
PaBHBIX YCIOBHUSX YyBEJIMYEHUE TPEOOBAHUW K TOYHOCTH YMEHbBINAET JOBEPUTEIbHYIO
BEPOATHOCTb, @ YBEJIWYECHHUE JOBEPUTEIHHONW BEPOSITHOCTH CHM)KAET TOYHOCTH OIICHOK. B
NPAKTHYECKON JEeATEIHPHOCTH MOJCTUPOBAHUS CTAaBUTCS 3ajJada OMpENENICHUS dHcia
ucneitanuit N, npu KoTopbIX Oy IyT obecrieueHbl 3aJaHHbie & U P.

[IycTh HEOOXOIUMO OTPENETUTh CPEAHEEe BEIUYMHA UCCIENYEeMON BEIUYUHBI W TIpH
M3BECTHOM ee aucnepcud paBHOU ow?. s umcna HaOmogenuit N pasHocts (W — W) Oyzer
pacmpeiesieHa HOpMaIbHO ¢ aucrepcueit ow?/N, Ipu 3TOM JOBEpHUTENbHAS BEPOSTHOCTh
Oyner paBHa

P{|Ww—w]|<5} =D NS/6,20%), (3.11)
rae O( )- pyukuusa Jlamnaca.

OTtkyna TpedyemMoe Yncino HaOIoAeHU

N > 2 [®(P)? (6w/8)?] = k(P)(ow/d)?. (3.12)

Koapdumment K(P) BoiOupaercs w3 tabmwmmbl 3.3.Yucno wucnbITaHuéi  0OpaTHO
OPONOPLMOHATIBHO ~ KBaApaTy JONYCTUMOM MOTPEIIHOCTH M PEe3KO BO3pacTaer ¢
TIOBBIIIIEHUEM JTOBEPUTEIBHON BEPOSITHOCTH. J{OBEpUTEIBHBIN HHTEPBAT UIs W PABEH W =+
O, puc.3.6. DakTUYECKWil  JOBEPHUTEIbHBIA HHTEPBAI ONpPEAEIAETCA M0 3aJaHHOM
BepossiTHOCTH P 1o hopmysie:

8 = k(P)*® ow/N°°. (3.13)
Tabnuma 3.3. Koaddunmentst K(P) mist pacuera ducia HCIIBITAHHA.



 k(P) 12.68 384 |471 [543 |666 [7.80 | 8.82

EepPpXHAA I'PaHima

JOBEPHTeTEHOTO HHTepERATA
—_ L
w+ipb-----------------
L
- L]
L]
L]
—_ u
5
L L
L]
n ]
L]
Wl - - = == == — = = — — — —
HIDKHAA TPAHHIA
OOEePHTEeIEHOT0 HHTepERAlla

= 0TOeJIEHAA e aJirs alra

Puc.3.6. JloBepUTENBHBII UHTEPBAI PE3YJIBTATOB SKCIIEPUMEHTA.

BmecTo TeopeTueckoro 3Ha4eHUs Gy (OH HE U3BECTEH) MPUXOIUTCS MOJIb30BATHCS €TI0
CTaTUCTUYECKOM OLEHKOW. IlepBoHa4yalbHO IIPOM3BOJAAT MCIBITAHUE  OIPEACICHHOE
KOJIMYECTBO pPa3 M JIETAIOT OLIEHKY Gw MTOCJIE YEro PaCCUUTHIBAIOT HEOOXOIUMOE KOJIMYECTBO
ucnbITaHuil o Gopmysie 3.12. BbUTS U3 HEro KOJIMYECTBO YK€ MPOBEAEHHBIX MCIBITAHUM,
HaXOJAT HEOOXOIUMOE HX JIOTIOJHUTEIBbHOE KOJIMUECTBO.

4.1. OcHOBHBbIE MOHATHUS JUHEHHOr0 NPOrpaMMHPOBAHNS

MHorue 3agaum, ¢ KOTOPbIMH NPUXOAUTCS MUMETh J€J0 B MOBCEAHEBHOM IMPAaKTHUKE,
ABJISIIOTCS. MHOTOBapUaHTHbIMU. Cpelli MHOKECTBAa BO3MOKHBIX BApPUAHTOB TPUXOJUTCA
OTBICKMBATh HAWJIy4lllMe — ONTHUMaJbHbIC, IPU OTPAHUYEHUSX, HAJIAraeMbIX HA MPUPOIHBIE,
HDKOHOMMYECKHE U TEXHOJIOIMYECKHE BO3MOXHOCTH. B CBsI3u ¢ 3TUM BO3HHKIA
HEOOXOJUMOCTh MNPUMEHATh [UIsl aHalnW3a M CUHTE3a pPa3lIMYHbIX CHUTyallUil U CHUCTEM
CHELUalIbHbIE MAaTEMaTUYECKUE METOAbl, IO3BOJSIOIINE ONTUMHU3UPOBATH PELICHUS,
OpUHUMAaeMble TP YIPaBIEHUU, MPOTHO3UPOBAHUM, pacdyerax U T.n. OAHMM W3 TaKuxX
METOOB SIBJISIETCS MAaTEMAaTUYECKOE IPOrPaMMHUPOBAHHUE.

Mamemamuueckoe npozcpammupoéanue — 00NaCTb MATEMATUKH, pa3padaThIBaroOIIas
METO/Ibl PEIEHUS] MHOTOMEPHBIX 3a/1a4d Ha SKCTPEMyM (MUHUMYM WJIH MakCUMyM) (pyHKUIHU
MHOTMX TI€PEMEHHBIX C OIPAaHUYECHHSIMU Ha O00JIaCTh HU3MEHEHHs] ASTUX IEPEMEHHBIX.
Bo3moxxHoct  (hopManu3yroTCsi B BHJIE€ CHUCTEMBl oOrpaHudeHuil. Bce 3To cocraBisier
MaTEeMaTU4YeCKyr0 MoAenb. Mogens 3aJadyd  MareMaTH4ecKoro IporpaMMHUpPOBaHUS
BKJIFOYAET:

- COBOKYNHOCMb HEU3BECMHBIX GEIUYUH,

- yenegyio pyHxkyuro,

- 02PaHUYEeHUS.

CogoxkynHocms Heu38eCmHbIX GelUYUH — HTO T€ BEIWYUHBI, JEHCTBYS Ha KOTOpBIE,
CHCTEMY MOXHO COBEpPILIEHCTBOBaTh. VX Ha3bIBAIOT IJIAaHOM 3aJaud (BEKTOPOM YyTMpaBICHHUS,
pelIeHreM, YIIpaBIE€HUEM, CTpATeTueH, MOBEICHUEM U JIp.).



Lenesas ¢hynxyus- 310 PyHKUHUA, SKCTpEMAbHOE 3HaYEHHE KOTOPOW HY>XKHO HaWTH B
YCJIOBUSX TEXHUUECKUX, TEXHOJOTUYECKHX WM DKOHOMHYECKHX BO3MOXHOCTei. Ee
Ha3bIBAIOT TAaKXKe MOKa3zareneM 3(PQPEKTUBHOCTH, KPUTEPUEM ONTUMAIBHOCTH, (yHKLIUEH
uenu, (QyHKUMoHAIOM 3anadyu u jap. LleneBas QyHKIMSA M0o3BONSET BHIOMPATh HAWITY4IIUN
BapUaHT W3 MHOKECTBAa BO3MOXKHbIX. Haumydmimii BapraHT JOCTABIISIET 1eJIEBOM (yHKIIUU
AKCTPEMAJIbHOE 3HAYEHUE.

D10 MOXKeT ObITh MPUOBLTb, 00BEM BBIITYCKa WM peaTn3alliu, 3aTpaThl MPOU3BOJICTBA,
U3JICp)KKU oOpaleHus, ypoBeHb OOCTYXMBaHUS WIHW ACHUIIMTHOCTH, YHUCIO KOMILUICKTOB
000pyI0BaHNUs, OTXO/AbI TPOU3BOACTBA U T. 11.;

Ocpanuyenus - 3TO YCIOBHs, OTPAHUYMBAIOIIME PECYPChl, KOTOPBIMH PpACIOJaraet
mpoiecc B JiF000 MOMEHT BpeMeHU. OrpaHWYeHHBIMH MOTYT OBITh  MaTepUaTbHEIE,
(¢uHaHCOBBIE, TPYAOBbIE U Jpyrue pecypchl. Hepenko mnoTpeOHOCTH MPEBBINIAIOT
BO3MOKHOCTH MX yJIOBJIETBOPECHHSI.

MaremMaTuyecku OrpaHUYEHUs] BBIPAXKAIOTCSA B BUJE ypaBHEHUM W HepaBeHCTB. Mx
COBOKYIHOCTh 0O0pa3yeT o0nacTb JAOMYyCTUMBIX pelieHuil (o0nacTb TEXHUYECKHX,
TEXHOJOTUYECKHUX, IKOHOMUUECKHUX U APYTUX BO3MOKHOCTEH).

[1naH, yJIOBIETBOPSIOMIMM CHCTEME OTpaHUYCHUH 3aJa4M, HA3BIBACTCS OONYCHMUMBIM.
JlomycTUMBIN TU1aH, TOCTABISIOMUNA (PYHKIIUM LETU IKCTPEMAIbHOE 3HAUCHHE, HA3bIBACTCS
onmumanvHoim. ONTAMAIBHOE PEIICHUE MOXET OBbITh HE 0053aTeIbHO €IUHCTBEHHBIM,
BO3MOXKHBI Cly4yaW, KOTJa OHO HE CYILECTBYET, MMEETCS KOHEYHOE WM OeCcUHCIEHHOE
MHOYKECTBO ONITUMAJILHBIX PEIICHHM.

OgHuM W3 pa3ienoB MaTEeMaTUYECKOro MPOTPAMMHUPOBAHUS SIBIACTCA JUHEUHOE
npocpamMMuposaHue.

Jluneiinoe npoecpammuposanue - pasaen MaTeMaTHYECKOTO MPOrpaMMHUPOBAHMUS,
MPUMEHSEMBIH TIpU pa3pabOTKe METOJOB OTHICKAHUS JKCTpEMyMa JWHEWHBIX (QyHKIUI
HECKOJIbKHX MEePEMEHHBIX TPU JIMHEHHBIX TOTIOJHUTEIBHBIX OTPAHUYCHUSX, HAJTaraéMbIX Ha
nepeMeHHBIE.

[lo Tumy pemaemMbix 3agad €ro METOJbI Pa3JeNsAlOTCd Ha YHUBEPCAIBHBIE U
cnenuanbHbie. C MOMOIIbIO YHUBEPCATBHBIX METOJOB MOTYT pELIAThCS JIIOObIE 3aJauyu
nuHeHoro nporpammupoBanus (3JII1).

@opMBI 3aNIMCH 3a1a4M JIMHEMHOTO TPOrPaMMUPOBAHUS.

OOweit 3amavell JMHEHMHOrO MPOTPAMMHPOBAHUS HA3bIBAIOT 3a/Jady HAaXOXKICHUS
MaKCUMyMa WJIM MUHUMYyMa JITHEMHOU (PyHKIINH:

max(min)F = zn J J (4.1)
TPH OTPAHHYCHHSX

zn_la”xJ <b, (i=1.., m,) (4.2)
zn aIJ J b(l—m1+],...,m2 (4.3)



er‘:lai jx j 2D, (i=m,+1,..,m) (4.4)

X >0 (i=Ln,) , (4.5)

J
rue:

Xi X; - HCKOMBIC BCIIMYUHLBI, OIITUMYM KOTOPBIX HCO6XOI[I/IMO HaﬁTH,

¢;,a;,b;- X0ohPUUMEHTEI, 3alaHHbIE NEHCTBUTEIBHBIE YHMCIIA, ONPEACIAIOUINE YCIOBUS

ij o™i
MCITOJIb30BaHUST ICKOMBIX BEJTUYHH X;
(4.1) — uenesast pyHKIHUS;
(4.2) — (4.5) —orpannueHus;

| - TOPSAKOBBIA HOMEpP OTPAaHUYCHHS; j- HOMEP MEPEMEHHOM; N- KOJTHMYIECTBO UCKOMBIX
IIEPEMEHHBIX; M- KOJIMYECTBO OTPAHUYCHUM;
X = (X;;..s X,,) - IUIAH 3aJa4U.

Ha npaxtuke cucrema ypaBHenuid 4.1- 4.5 mpencrasisieTcss B BuAe MaTpull A u
BEKTOPOB KO3 (ULHEHTOB C U b, KOTOpbIe OyOyT paccMOTpeHbl HMXke. YUToObl 3amada
uMesa peireHue, cuctema e€ orpanuueHuid (4.2 - 4.5) nomkHa OBITH COBMECTHOM. DTO
O3HAYaeT, YTO YHUCJIO YpPaBHEHHUU 3TOM CHUCTEMBbl M HE JOKHO OBITh OOJbIIE 4Kcaa
Heu3BecTHbIX n. Ciydail m > n BooOmie HeBo3MOkeH. I[Ipy m= n cucrema umeer

X;20 (j=1..,n)

€IMHCTBEHHOE PEeIlIeHNuEe, KOTopoe OyAeT mpu ONTUMAaJbHBIM. B 3TOM ciyudae

npo0OsemMa BbIOOpa ONTUMATIBLHOTO PEIICHUS TePSET CMBICIL.

Ecmm m <n, TO B 3TOM cilyyae CHCTEMA BEKTOPOB ApAgss A, COCPKHUT Oazuc -
MaKCUMaJIbHYIO JIMHEHHO HE3aBUCHUMYIO MOJCUCTEMY BEKTOPOB, 4Yepe3 KOTOPYIO JIFOOOM
BEKTOP CHUCTEMBI MOXKET OBITh BBIpaKEH KakK e¢ JIMHeHHas koMmOuHarus. Kaxiaelii u3 HHUX
COCTOMT TOYHO M3 M BEKTOpoB. IlepeMeHHBbIE, COOTBETCTBYIOIME M BeKTOpaM 0a3uca,
Ha3bIBalOT Oa3ucHbIMU. OcCTallbHBIE N — M MEPEeMEHHBbIX OyayT CcBOOOJHBIMH. baszuc

Ap By Ay Ortomy 0a3zucy COOTBETCTBYIOT Oa3HMCHbIE

X

m+22°" “n |

COCTaBJIAIOT IICPBLIC M BCKTOPOB

X5 X X

HepEMECHHBIC Xm, a CBOOOJHBIMH Oy IyT MEPEMEHHBIC Xm-+1>

Ecnu cBOOOIHBIC TEpEMEHHBIC TIPUPABHATH HYJIIO, & Oa3UCHBIC TIEPEMEHHBIC MPU ITOM
MPUMYT HEOTPHIATENIbHBIC 3HAYCHHS, TO MOJYYCHHOE YaCTHOE PEIICHHE CUCTEMBbI OyneT
Ha3bIBAaThCS OMOPHBIM pEUIEHUEM (TIJIAHOM).

Haxox/[IeHHe ONTUMAIbHOTO 3HAYCHHS JHHEHHOW (YHKIUM C OTpaHUYCHUSMHU
OCYIIECTBIISICTCSI C TIOMOIIBIO CUMILTEKC-MeTo1a. O0IIast uaest CUMILUIEKCHOTO METO/Ia

(MeToa MOCIEIOBATEIBHOIO YIYUIICHHS IUIAHA) JUTS PEIICHHS 3a/1a4d JTHHEHHOTO
MPOTPAaMMHUPOBAHHSI COCTOUT B!

- HAXOKJICHUM HAYaJIBLHOTO OMTOPHOTO TUIAHA,

- oTpeieIeHUH TIPU3HaKa ONTHMAIBHOCTH OTTIOPHOTO TUIAHa;

- Iepexo/ie K He XY/IIIeMy OMOPHOMY IUIaHy.

Penrenre momo0HOM 3a1a4i MOKHO OCYIIECTBHTH C IMMOMOIIBIO CIICIHATBHOTO MaKeTa
MPUKIAJHBIX TIPOrPaMM.



4.2. luHaMuYecKoe NporpaMMHupoBaHue

JlpyruM  METOJOM  MaTeMaTU4YecKOro MpPOrpaMMHPOBAaHUS  SIBISETCA  METOJ
JUHAMHAYECKOIO IPOrPaMMHUPOBAHMS. OTO MATEMaTHYECKUH METOJ PELICHUsS CIIOXKHBIX
3a/1a4 ONTHMM3ALMH, 3aKJIFOYAIOIINKACSI B  PA3ACICHUN MCCIEAYEMOTO IPOIECCa Ha HTalbl
(waru). DTambl MOTYT COOTBETCTBOBAaTb, HANpUMEpP, PA3JIMYHBIM IE€PUOJAaM BpPEMEHU
(YHKIMOHUPOBAHUSI CHCTEMBI, OTAEIbHBIM Y4acTKaM WM y3l1aM OOBEKTa, pa3INYHbIM
CTaAusIM TEXHOJIOTMYECKOrOo mpouecca W T.A. JId KaKIOro srama pelaercs 3aaada
onTuMu3anuu. Takum oOpa3oM, pelIeHuEe CII0XKHOW 3aJaud CBOAMTCA K PEUICHHIO pAla
00J1ee MPOCTHIX ONTUMM3AILMOHHBIX 33/1a4, B3aUMOCBS3aHHBIX APYT C APYTOM.

PaccMoTpum npumep Takoro mpouecca. Ilycts mnanupyercs A€STENbHOCTb I'PYIIIBI
[IEXOB IO MPOU3BOJICTBY KAKOH-THOO MPOAYKIMH CETbCKOXO3IUCTBEHHOTO MPEANIPUSATHS Ha
N ner. 3pech maroM sBiaseTcs OAMH rofd. B Hawane 1-ro roga Ha pa3BUTHE LIEXOB
BBIJICIISIFOTCSL CPEJICTBA, KOTOPBIE JOJKHBI OBITh KakK-TO PAacHpEleNIeHbl MEXIy HuUMU. B
npolecce Ux (YHKIIMOHUPOBAHUS BBIJCICHHBIE CPEACTBA YACTUYHO pacxoayroTcs. Kaxapiii
[E€X 3a TOJ NPUHOCUT HEKOTOPBIN JOXO/, 3aBUCSIINN OT BIOKEHHBIX CPEACTB. B Hauane rona
UMEIOINECA CPENCTBA MOTYT IMEPEpacHpeneiaTbess MEXAYy LeXaMH- KaXIOMy H3 HHX
BBIJIESACTCA Kakasg-TO 1oyt cpeAacTB. CTaBUTCA BONPOC: KAK B HAYale KaKIOro roja
pacnpenensiTh UMEIOLIUECs CPECTBA MEXKIY LIeXaMHU, 4YTOObI UX CyMMapHbIi foxoa 3a N et
OBLT MaKCUMAJIbHBIM?

[lepen Hamu TUNHWYHAS 3a7ada JUHAMHUYECKOTO IPOTPAMMHUPOBAHUSA, B KOTOPOM
paccMaTpuBaeTcsl yHpaBisieMblil npolece — (pyHKIHOHUPOBAHUE TPYIIIBI 1IEXOB (y4acTKOB,
NpeINpUATH). YTIpaBIeHHE MPOIECCOM COCTOMT B pacnpeeiieHnu (U TepepacnpeiesiCHI )
CPEICTB. YMpPaBISAIOMIMM BO3IACHCTBUEM SBISIETCS BBIJEIECHUE ONPEIACICHHBIX CPEICTB
KaKJIOMY M3 LIEXOB B HaYaje roja.

VYnpagsistolee BO3ACHCTBUE HA KAXAOM IIare J0JKHO BBIOMPATHCS ¢ YUETOM BCEX €ro
MOCJIEACTBUIM B OyayrieM. YTpaBJsOIIee BO3ICUCTBUE JOJKHO OBITh JATbHOBHUIHBIM, C
y4eToM TmepcrneKkTuBbl. HeT cmbicia BeIOMpaTh Ha paccMaTpUBaeMOM IIare HawIydIle
yIPaBJICHUE, €CIIM B JAIBHEUIIIEM 3TO IOMEIIAET IOJIYYUTh HAWIYUYIIUE PE3yJIbTaThl APYIUX
1aroB. YTIpaBIsoIlee BO3ICHCTBUE HAa KAKOM IIare HajJ0 BHIOMpATH ““C 3arisiibIBa-HUEM B
Oynymiee”, nHaYe BO3MOYKHBI CEPhE3HBIE ONMTUOKH.

JIeCTBUTENBHO, NMPEAIOI0XKUM, YTO B PACCMOTPEHHOW IpyIIE MPEINPUATANR OJHHU
3aHATHl TPOU3BOACTBOM 3€pHA, a Apyrue - msca. [lpuueM nensto siBasercs nonydeHue 3a N
J€T MaKCUMaIbHOIO 00bEMa BBIITYCKa MsICa 3a CUET NPOU3BOJACTBA 3€pHA, UIYIIEr0 Ha KOPM
CKOTY.

[IycTh MIaHUPYIOTCS KAUTAJIOBIOXKEHUS Ha TIEpBbIM roj. Mcxonst u3 y3Kux HHTEPECOB
JAHHOTO 1ara (roja), Mbl JOJKHBI ObUTH OBl BCE CPENICTBA BIOKUThH B IIPOU3BOJCTBO Msica U
NOOHUTHCS K KOHILy rojia MakCMMaJbHOTO €ro o0bema npowusBojacTBa. Ho mpaBuibHBIM 11
Oyner Takoe pewmeHue B nenoM? OdueBuaHo, HeT. Mmes B Buay Oyayuiee, HEOOXOAMMO
BBIJIEJINTH KaKy0-TO JOJIIO JOTOJIHUTENBHBIX CPEICTB M HA NMPOU3BOACTBO 3epHA. [Ipu aTom
o0beM Msica 3a NEpBBIM TOJ, €CTECTBEHHO, CHU3UTCA, 3aTO OyAyT CO3JaHbl YCIOBHS,
NIO3BOJISIIOIME YBEINYMBATH €r0 MMPOU3BOJICTBO B NOCIIEAYIOIINE TOBI.

B ¢dopmanbHON mOCTaHOBKE 3a34a4 METOAOM JMHAMUYECKOTO MPOrpaMMUPOBAHUS
IpUMEM clielytonue 0003HaYeHUs:



N — 94KCI0 IIaros;

X, = (Xye» Xop yeees X ) — BEKTOP, ONHCHIBAIOIINIA COCTOSIHUE CHCTEMBI Ha K-M 11are;

X,— Ha4aJIbHOE COCTOSIHHE, T. €. CIIOCTOsIHUE Ha 1-M mare;

Xy — KOHEYHOE COCTOSIHUE, T. €. TOCTOSHUE HA ITOCIIEIHEM IIIare;

Kxoe — 0071aCTh AOIMYCTUMBIX COCTOSIHMIA Ha K-OoM 1miare

0 =(Uy,Uy,.,U,)— BEKTOp  YIpaBIAIOIICr0 BO3jAckcTBHA Ha K-om  1mare,
00€eCcreynBaOIINI MePEX0/l CUCTEMbI U3 COCTOSIHUS Xk-1 B COCTOSIHUE Xk;

Uk — 00J1acTh IOMyCTUMBIX YIPABJISIONIMX BO3/ICHCTBUN Ha K-0M Iare;

Wy — BelTMuMHA BBIMTPHIIIIA, IOJIYYEHHOTO B pe3yJIbTaTe peann3aiuu K-ro mara;
S — o0mmii BerpsI 3a N maros;

u" =(,,U,,.,U,)— BEKTOpP ONTHMAIBHOW CTPATErWU YTNPABICHUS WIH ONTHMAIbHOE
yhpasJistoniee Bo3aeicTare 3a N maros;

Sk+1(X,) — MaKCUMaNbHBIA BBIUTPHINI, TOJYYaeMBId TIPU MEpeXoAe M3 I00To
COCTOSHUSI X, B KOHEYHOE COCTOSIHME X, IPU ONTUMAIBHON CTpaTeruu YIMpaBJICHUS
HaunHas ¢ (K+1)-ro mara;

S1(X,) — MakcUMabHBINA BBIMTPHIII, MOJy4YacMblii 32 N I1aroB mpu mepexoje CHCTEMbI
U3 HAYaJbHOTO COCTOSIHUS X, B KOHEUHOE X, IPHU pEaTH3alUN ONTUMAIBHOW CTpaTeruu
ynpasienus U . OdeBuaHO, 4yT0 S = S1(X,), €ciu X, —(hUKCUPOBAHO.

MGTOII JUHAMHUYCCKOI'O IIPpOrpaMMHUpPOBAHHA OIIMPACTCA Ha YCIOBHUC OTCYTCTBHA
HOCJ'ICI[CﬁCTBPIH H YCIIOBUC aJAUTHNBHOCTHU HGHCBOﬁ (1)YHKI.IHH

N
S= ZWk ()_(k—11 Uk)'
k=1

Ycnosue omcymemsus nocneoeticmsus. CocrositHue X, , B KOTOpoe Nepernia
crcTeMa 3a OfWH K-ii miar, 3aBUCHT OT COCTOSIHUS X, , W BbIOpaHHOro YB T, u He
3aBHCHUT OT TOTO, KAKUM 00pa3oM CHCTeMa MPHUIIIa B COCTOSHUE X, ,, TO €CTh

X, = fk (X1, Uy)-
AHanmornuHO BenuunHa BeIMTphIma Wy 3aBUCHT OT COCTOSIHHA X, , U BBIOPaAaHHOTO
YIIPABJISAIOLIErO BO3AEUCTBUA U, , TO €CTh

Wk =Wk ()_(k—l’ Uk)'

*

OnTuManbHOM cTparerueit ynpasieHusi U  Ha3bIBaeTCs COBOKYIHOCTh YIPaBIISIIOIIUX

poszeitcteuit 1Yz Un 1o ectp Y :(ul’UZ""’uN), B pe3yJIbTaTe€ peaan3allid KOTOPBIX

crcTeMa 3a N [IaroB MepexOANT U3 HAYATBHOTO COCTOSIHHS \© B KOHEYHOE N U IPH ITOM
OOIIMI BBIUTPHIIIT S MPUHUMAET HauOOJbIIee 3HaYCHUE.

[IpuHIMIT ONTUMATIBEHOTO YIIPABICHHUS TJIACUT:

KakoBo GbI HH OBLTO TOMYCTHMOE COCTOSHHE CUCTEMBI i1 Xia niepes] OuepeIHbIM -

o U eU.
M IIarom, HaJlo BIOpATh JIOMYCTUMOE YIIPABIISIONIEE BO3ICUCTBUE ! S~ Ha 5TOM mIare TakK,



9TOOBI BRIATPHITIT Wi Ha i-M IIare IUTFOC ONTHMAJIBHBIN BBIUTPHIIT HA BCEX TOCIEAYOIINX
marax ObIT MAKCUMAaJIbHBIM.

B kauectBe mpuMepa IMOCTAHOBKM 33Ja4M ONTUMAIBHOTO YHOPABICHUS MPOIOTIKAM
paccMOTpEHHE 3a/1auM yIIpaBlieHUs] (PMHAHCUPOBAHUEM TPYIIIbI 1IEXOB npennpuarus. [lyctsb

B Hauaje 1-ro rojila TpyImIie IeXOB I,,I1,,..,I1

Ugi s Upi oo

™ BBIACIIAOTCA COOTBETCTBCHHO CPCIACTBA:

'Uni- COBOKYITHOCTB 9THX 3HAYEHMI MOXKHO CUMTATh YIPABICHHEM Ha i-M IIare, TO

ectp = (Uy Ui Uy VYnpasienne U mporeccoM B IEIOM  TPEACTaBISIET COOOM

COBOKYITHOCTb BCEX LIATOBBIX YIIPABICHUM, TO €CThb U = (U,,U,,..., Uy ).

VYnpaenenue MOXKET OBITh  XOPOIIMM WM  IUIOXUM, O(PQPEKTUBHBIM WU
Heah(DeKTUBHBIM. D(P(HEKTUBHOCTH YNPABIEHU U OLICHUBAETCs MokaszareneM S. Bo3Hukaer
BOIIPOC: Kak BbIOpaTh IIaroBble ymnpapieHus 0,,U,,.., T, , YTOObl BeIUYMHa S oOpaTuiach B

MaKCUMyM?
OnruManabHOE yIpaBIeHHe U MHOTOMIATOBBIM MPOIIECCOM COCTOMT M3 COBOKYITHOCTH

*

OTNTUMATHHBIX IIATOBBIX YIPABIICHUA: u =(U,0,,..,0y)

Takum oOpa3om, mepe HaMu CTOUT 3a/1a4a: OTPEICIIUTh ONTHMAIBHOE YIIpaBlICHHE Ha
kaxaom mare U, (i=1,2,...N), a 3HaUUT, ¥ ONTUMAIBLHOE YIIPABIEHUE BCEM MPOIIECCOM U .

[Inanupyst MHOTOIIArOBBIM  MpoOIECC, HEOOXOAMMO BBIOMpPATh  YIPaBIISIOIIEE
BO3JICIICTBHE Ha Ka)XJIOM IIIAre C y4eTOM €ro OyAyIIUX MOCIEICTBUI Ha elle MPeaCTOSIINX
marax. OHaKo U3 3TOro MpaBuia ecTh UCKIoYeHue. Cpenu Beex 1IaroB CyIIeCTBYET OJIMH,
KOTOpPBIA MOXKET IIaHMpOBaThCcs 0e3 "3arnsabiBaHus B Oyaymiee". DTO MOCHeOHUN mar -
MOCJIe HETO APYTUX IIAroB HET. DTOT IIar, eAMHCTBEHHBINA U3 BCEX, MOYKHO TUIAHUPOBAThH TaK,
4TOOBl OH KaK TaKOBOW IMpHHEC HanOOJbIIy:0 BbIrody. CrjlaHMpOBaB ONTHUMAIbHO 3TOT
NOCTEAHNIA IIar, MOKHO K HEMy MpHUCTpauBaTh MPEANOCICTHUN, K TMPEANoCcieIHeMY -
NpEANpPEANOCICAHUN U T. 1.

[ToaTomy mporiecc AMHAMHYECKOTO MPOrpaMMUpPOBaHus Ha 1-M 3Tamne pa3BopayuBaeTCs
OT KOHIIA K Hayajy, TO €CTh paHblIe BCEX IUTaHupyeTcs nocnennui, N-if mar.

Jlanee Hy»XHO cjaenaTh BCE BO3MOJKHBIE MPEIINOJNIOKEHHS O TOM, YeM KOHYMJIICS
npennocnenauii, (N -1)- i mar, u mis KaXI0ro w3 HUX HAWTH TakKoe yINpaBlieHUE, MPU
KOTOPOM BBIMTPBIII (JI0XO/) Ha MOcieHeM I1are Obul Obl MakcuMasieH. PemuB a1y 3anady,
MBI HalJIeM YCJIOBHO ONTHUMAalbHOE yIpaBieHne Ha N-m 1mare, T.e. ympaBieHHE, KOTOPOe
HaJ0 NpUMeHNTh, ecii (N - 1)- i mar 3aKOHYHIICS OTpeAeIEHHBIM 00pa3oM.

[Tpenmonoxum, 4To 3Ta MpoLEAYypa BHIIOIHEHA, TO €CTh I KaKAOr0 UCX0/a
(N - 1)-ro mara ™Mbl 3HaeM YCIOBHO ONTHMAaJbHOC yIpaBicHHe Ha N-M mare u
COOTBETCTBYIOIIMA €My YCIOBHO ONTUMA&IbHBIA BBIMIPHIII. Temepp Mbl MOXEM
ONTUMHU3UPOBaTh ympaeieHue Ha mpeanociendem, (N - 1)- m mare. Chemaem Bce
BO3MOJKHBIC MPEATIONO0KEHUS 0 TOM, yeM KoHumwics (N - 2)-if mar, u Jjs KaKIoro U3 dTHX
NPE/NONoKEeHNI HaiiieM Takoe ympamieHue Ha (N - 1)-mM miare, 9ToOBI BBIMIPBIII 3a
MoCJeIHNE JBa Iara (M3 KOTOPBIX IMOCIEIHMA YK€ ONTUMU3MPOBAH) ObLT MaKCHUMAaJeH.
Hanee ontumusupyercs ynpasienue Ha (N - 2)-m mare u T.71.

TakuMm 00pazoM, Ha KaXJIOM IIare UIIETCS TaKoe YIpaBiIeHHE, KOTOpOe 00ecreynBaeT
ONTUMATBHOE TMPOJOJDKEHNE MPOoIlecca OTHOCUTEIBHO TOCTUTHYTOTO B JAHHBIH MOMEHT
COCTOSIHUSL. DTOT MPUHIUI BbIOOpa yIpPaBJICHUS HA3BIBACTCS NMPUHYUNOM ONMUMATLHOCU.



Camo ympaBienue, obecreqnBaroiee ONTUMAIbHOE MPOJOHKEHNUE IPOIecca OTHOCUTENIBHO
3aIaHHOTO COCTOSIHUS, HA3bIBAETCS YCIOBHO ONTUMAJIBHOE YIIPABICHUE HA JAHHOM IIare.

Temnepp NpeaIonokKumM, 4TO yCIOBHO ONTUMAIBHOE YIIPABICHNE HA KaXXJOM IIare Ham
M3BECTHO: MBI 3HAEM, UTO JIeJIaTh AAJIbIlIE, B KAKOM Obl COCTOSIHUM HU ObUI MPOLIECC K HaYally
Kaxaoro mara. Torma Mbl MOXEM HAWTH YyXe He 'yclnoBHOE", a JIeMCTBUTEIBHO
ONTUMAJIBHOE YIIPABICHHUE HA KAXKIOM LIare.

JleicTBUTENBHO, TIyCTh HAM HM3BECTHO HAYyaJbHOE COCTOSIHME Ipouecca. Temnepp Mbl
yXK€ 3HaeM, 4YTO JejlaTh Ha NEPBOM IIare: Hag0 NPHUMEHUTH YCIOBHO ONTHMAJIBHOE
YIIPaBIIEHUE , HAWJIEHHOE VI MEPBOTO LIara U Ha4aJbHOTO COCTOSIHMSA. B pesynbrare 3T0ro0
YIIPaBJICHUs TOCIIE MEPBOTO IIara CUCTEMa IEPEUNET B APYroe COCTOSHMUE; HO IJIs 3TOTrO
COCTOSIHMSI MBI 3HAa€M YCJIOBHO ONTHUMAIbHOE yMpaBieHuWe U T. 1. Takum oOpazoM, Mbl
HalJIeM ONTUMAJIbHOE YIIPABICHHUE NPOLIECCOM, MPUBOIAIIECE K MAKCUMAIBHO BO3MOKHOMY
BBIUTPBIIY.

Takum oOpa3zom, B mpolecce ONTUMHU3ALMHU YMNPABICHUS METOJIOM JIMHAMUYECKOTO
MIPOTrPaMMHUPOBAHUS MHOTOIIATOBBII MPOLECC "MPOXOAUTCS" JBAXKIBL:

- TEpBBIA pa3 - OT KOHUA K Hadally, B pE3yJbTaT€ YEro HAXOAATCA YCIOBHO
ONTUMAIBHOE YNPABICHWE Ha KaXOM IIare U ONTUMAJbHBIN BHIMTPHIII (TOKE YCIOBHBIN)
Ha BCEX IIarax, Ha4MHas ¢ JAHHOTO U JO KOHIA ITPOLIECCa;

- BTOpPOM pa3 - OT HAayajla K KOHILy, B pPE3yJIbTaTe 4YE€ro HaxXxOIATCA ONTUMAIbHBIC
YIIPaBJIEHUs Ha BCEX HIarax Ipolecca.

[Ipouenypy DOCTPOEHHMS ONTUMAIBHOTO YIPABIECHHUS METOAOM JAWHAMHAYECKOTO
IIPOrPaMMHPOBAHUSI MOXHO TPEACTABUTH B IBE CTaguu: IPEABAPUTEIBHYIO H
OKOHYATEIbHYIO.

Ha npenBapurtenbHON CTaguu i1 KaXIO0T0 1Iara ONpeAeseTcs: yCIOBHO ONITUMAIBHOE
yIpPaBJIE€HUE , 3aBUCALIEE OT COCTOSIHUSA CUCTEMBI (JJOCTUTHYTOTO B Pe3yJIbTaTe MPeIblTyIInX
[IaroB), U YCJIOBHO ONTHUMAaJIbHBIA BBIMIPHIINI HAa BCEX OCTABIIMXCS IIarax, HauuHas C
JAHHOTO, TAKXKE 3aBUCAILNANA OT COCTOSHUSA.

Ha okxonuarenbHOW cTaguu ompezensiercss (0e3yclOBHOE) ONTUMAIbHOE YIpPaBlIeHUE
JUISL KQXKJIOTO 1ara.

MerogamMu JUMHAMHYECKOTO NPOTPAMMHUPOBAHMS  OCYIIECTBISAIOT  ONTHMM3ALIAIO
IUTAHUPOBAHUS BIIOKEHUSI CPEJICTB B IPOM3BOJICTBO, BHIOOP ONTUMAbHBIX MAapUIPYTOB,
3aJ1a4 ONTUMH3ALUN PEKUMOB pabOThI MAIIMH U 000PY10BAHMUSL.

4.3. CeTeBoe npejacTaBJieHUe MPOLECCOB. 3a/1a4ya 0 KpaTyaiileM myTH

[TocTanoBka 3agauu. [lycth uMeeTcst HEKOTOpasi CUCTEMA, KOTOpasi MOKET HaXOJUTCS B
OJTHOM M3 KOHEYHBIX cOCTOsTHUH. [lepexom u3 0JHOTO COCTOSTHUS B JPYTO€ OCYIIECTBISAETCS
10 OTIPEJICIICHHOMY TIpaBUIILy 3a ompejieieHHoe Bpemsi. TpeOyeTcs u3 3aJaHHOTO HAaYaJIbHOTO
COCTOSIHHS TIEPEBECTH CHCTEMY B KEITAEMOE COCTOSIHHE 32 MUHUMAITHLHOE BpEMSI.

Jlns HammsigHOCTH OyAeM HMHTEPHPETHPOBATH 3Ty 3aJady KakK 3a/Jady HaXOXKICHUS
KpaTyaiiiero myTu B ceTu. HekoTopble CBEZICHUSI O CETEBOM IMPEICTABIICHUU MPOIIECCOB.

Opuenmuposannas cems COCTOUT U3 HEMYCTOTO KOHEYHOTO MHOKECTBa BepuivuH V U
nogMHoxkecTBa X mHoxkecTtBa V*V: XeV*V. DnemeHThl MHOXecTBa X MPEICTABISIOT
coOoli yMOpSIOUYCHHBIE Tapbl BEPIIMH W HA3bIBAIOTCS Oyeamu ceTu. BepmumHbl cetu
HYMEPYIOTCSl 4YMcliaMd HartypaibHoro psma 1, 2, ..., N. Hamuume B MHOXecTBe X
yHopsiioueHHOH mapsl (i, J) 03HaYaeT, YTO U3 BEPIIMHBI C HOMEPOM | UCXOIUT JyTa, KOTOpas



BXOJIUT B BEPIIMHY C HOMEPOM |.

Kaxmoit myre (i, J) MOCTaBICHO B COOTBETCTBHE HEKOTOPOE HEOTPHIIATEIBHOE YHUCIIO tij,
KOTOpoe Oy/ieM UHTEPIPETUPOBATh KaK OuHy 0anHou Oyau. JIJinHa Ayru MOKET 0003Ha4YaTh
napameTp Kakoro-iv0o Impoiecca, HapuMep CKOpOCTb, HHTEHCUBHOCTb, PACCTOSIHUE, MAcCy
U T.JI.

Ilymem Ha3pIBacTCsl KOHEUHAs MOCIIEI0BATEILHOCTh BEPIHH, 0003Hayaemas (iy, io, ...,
In) ¥ TaKasi, 4TO U3 BEPIIUHBI Ik HICXOAMT JAyra, KOTOpas BXOJIUT B BEpIIUHY Ik+1, K=1, 2, ..., n-
1.

Jlnunoti nmymu Ha3pIBa€TCS CyMMa JJIMH BXOASIIMX B Hero Ayr. IlyTh, B KoTopom
HavajgbHas ¥ KOHEYHAs BEpIIIMHA COBIAMAIOT, T.€. Ik = In N>2, Ha3biBaeTCs yukriom. CeTh, HE
CoJieprKalliasi IUKIIOB, HA3bIBAETCS ayuKIuieckol. BeplmHbl aUKINYEeCKON e HyMEpPYIOT
TaK, 4To0bI 1 < |,

PaccMoTpum anukinumyeckyro cetb, puc.4.l., umeronryro 10 BepmmH. BepiumHbl
U300pakeHbl B BHUJIE KPYXKKOB, a Qyrd 0OO3HAU€Hbl CTpeiakaMu. Bosie kaxmou cTpenku
yKa3blBaeTcd JUIMHA JaHHOW Ayru. lIpocMarpuBas JaHHYIO CE€Tb, MOKHO BBIIETUTh
KpaTyailiui NyTh W3 BEPIIMHBI | B KOHE4YHYyIO BepminHy 8. OngHako ecnu Obl CeTh
cojiepxaia JOCTaTOYHO OOJIbIIOE KOJIUYECTBO BEPIIMH, TO, UCIOJIBb3Ys METOJ MPOCMOTpa,
CIpaBUTHCA € 3a/ayell ObLI0 Obl HEe MpocTo. PaccMOTpUM Ha JTaHHOM TPUMEpPE AITOPUTM
pelieHusi 3a7avyd,  OCHOBAaHHBIM Ha WACSIX JUHAMHYECKOTO MPOTrpaMMHUPOBAHUS, W
IPUTOIHOM TSl CETeH ¢ OOJIBIITUM YHCIIOM BEPIIIHH.

Haynem nckaTh onTUManbHbIM IyTh ¢ KOHIA. M3 BepmH 8 U 9 NBUKEHUE B BEPIINHY
10 onpeneneno ogHo3HayHO. [IpucBOMM yKa3aHHBIM BEPIIMHAM YHCIA, COOTBETCTBYIOIINE
mmHaMm ayr, T.e. 13 u 18. W3 Bepmunbl 7 ucxoast 2 ayru: B BepmmHy 9 u BepmmHy 10.
[Tockonpky mmmHa myTH t710= 20, mpucBamBaem BepmmHe 7 yucino 20. M3 BepmmHbl 6
UCXOIAT 3 Jyrd, NpUYEeM ONTUMAJIbHBIM TIEpEeMEIIeHUEeM W3 BEPIIUHBI 6 sBIsSETCA
nepemetenue o ayre (6, 10), nmuua kotopoii paBHa 15. [IpunucsiBaem 3TO 4YUCIO BEPIIMHE
6. Ilpononmkas aHaJIOTMYHBIM 00pa3oM, MpHUAEM K BeplinHe 1, KoTopoi OyAeT mpUIUcaHo
yucio 32- AjinHa UCKOMOTO KpaTdaifiiero nytu. CaMm Kpardyalivid myTh UIET M0 BEPIIMHAM
1,2,4,6,8.

B o0mem Buje airoputM HaxOXIEHUS KpaTdyalllero ImyTH MOXET ObITh
chopMyIIUpOBaH B CIIEyIONEM Buie. byieM cuuTaTh, 4TO ClieyeT HalWTU KpaTdyallliui myTh
u3 BepmuHbI 1 B BepmmHy N.

[ar 1. IMToaoxute @i =0 u i = N-1, rae N 4ncio BepilvH JaHHOH CETH.

[ar 2. IMomoxute i = Min( tij + ©j ), TIe MUHUMYM BBIYUCIISICTCS JUIS BeeX | > |, JUIs
KOTOPBIX cymecTByeT ayra (i, j). 3alOMHHUTH MyTh, Ha KOTOPOM pPEaTM3yeTCsl YKa3aHHBIM
MUHUMYM. Eciu MUHHMYM JOCTUTAeTCsl cpa3y Ha HECKOJIBKUX MYTsX, TO MOXKHO 3allOMHHUTH
100011 U3 HUX.




Puc.4.1. Anuknndeckas mnemns mporecca.

[ar 3. ecnu | = 1, TO BBIYKMCICHHS 3aKOHYCHBI. B IPOTUBHOM ClTydae YMEHBIIHTH | Ha
€UHUILY U BEPHYThCS K 1Iary 2.

C nomomp  METOAAa  JUHAMHYECKOTO  MNPOrpaMMHUPOBAHMS  HCCIEIYIOT
MPOU3BOJICTBEHHbIE  TPOIIECCHl, Pa3BUTHE  MPOU3BOJCTB, CTapeHUE TEXHUKU U
OMOJIOTHYECKHX OOBEKTOB, T.C. T€ MPOIIECCHI, TJIe BO BPEMEHH HEOOXOAUMO MPOUTH Psia
ATANoB Pa3BUTHS U MIPUUTH K KOHEUHOMY pe3yJIbTaTy.

5.1. IMuTaunoHHoe MOAeJIMPOBAHUE U €r0 ITANBI

XOTS KJIAaCCHMYECKHE aHaJUTHYECKUEe METOAbl U METOAbl MaTeMaTH4eCKOro
MPOrPAMMUPOBAHUS SIBJISIIOTCSI MOIIHBIM CPEICTBOM MOJICIMPOBAHUS, YHCIO PEATbHBIX
3a7a4, KOTOPbIE MOXXHO CGOpPMYyIHUPOBAaTh TaK, 4YTOOBI HE BO3HUKAJIO MPOTUBOPEUUN
NPEANOI0XKEHUSIM, JIEKAIIMM B OCHOBE 3TUX METOOB, CPAaBHUTEIILHO HEBENHUKO. Pa3BuTne
BBIYUCIIUTEIbHOW TEXHUKU TMOPOJMUIO HOBOE HANpPaBICHUE B HCCIEAOBAHUU CIIOMKHBIX
MIPOLIECCOB - UMHUTALIMOHHOE MOJIEIHPOBAHUE.

HUmumayuonnoe mooenuposanue — 3TO pa3pabOTKa U BBIIIOJIHEHUE HA KOMIIBIOTEpE
MIPOTPAMMHOM CUCTEMBI, OTPAKAIOIIEH CTPYKTYpY M (PYHKIMOHHUPOBAHHUE MOJAEIHUPYEMOTO
00bEKTa UK SIBJICHUS BO BPEMEHHU.

Takyro MOporpaMMHYIO CHUCTEMY Ha3bIBAIOT UMUMAYUOHHOU MOOenbio O0BbEKTa WU
aBieHUs. VIMUTALlMOHHBIE MOJENIH, SBISIOMMECS OCOOBIM KJIAaCCOM MaTeMaTUYeCKHX
MojeNel, MPUHIMIHAIBHO OTIMYAIOTCS OT AHATIUTUYECKHX TEeM, YTO KOMIIBIOTEp B HX
peanu3aluy UrparoT MIABHYI0 POib. MOXKHO CYNTATh UMHUTAIIMOHHYIO MOJIENb YIPOIIICHHBIM
MoA00MEM pealbHOM CUCTEMBI, TUOO CYIIECTBYIONIEH, TMOO TOW, KOTOPYIO Mpeanoiaraercs
co3narh. MMuTanmoHHass MOJENb OOBIYHO MPEICTABISAETCS KOMIIBIOTEPHOW MPOTrPaMMOiA.
[Iporecc BBIMOJHEHUSI MPOTPAMMBbI- IPOLIECC UMUTALIMKM TIOBEJICHUSI UCXOAHOU CHCTEMBI BO
BpPEMEHU.

Nnes wmeroga WMUTALMOHHOTO MOJEIUPOBAHUS COCTOMUT B TOM, YTO BMECTO
AHANUMUYECKO20 ONUCAHUS B83AUMOCBA3EU MeHCOy 6X00aMU, COCMOSHUAMU U BbIXO0AMU
CMpOsIM AN20pUmMM, 0mooOPANCArOUWULl HOC1e008aMeNbHOCb PA38UMUS NPOYECCO8 GHYMpU
uccnedyemoeo oovekma, a 3amem "npoucpwiearom” nosedeHue oovekma Ha Komnvromepe.

HUmumayuonnas cucmema - COBOKYIIHOCTb MOJENIH, HWMUTHPYIOLIEH H3ydaeMoe
SBJICHHE, W CUCTEM BHELIHErO U BHYTPEHHETO 00ECIIEYEHUSI.
Hmumayuonnas  moodens -  BBIUUCIHUTENBHAs — Mpolenypa, (OpMaTn30BaHHO

OIKCHIBAIOMIAS U3ydaeMblii O0BEKT M MMHUTHUPYIOIIAs €ro MmoBeacHue. [l UMUTAIMOHHOTO
MOJICTTUPOBAHUS  XapaKTEpHA HMMHTAIMSA JJICMCHTAPHBIX  SABJICHUH, COCTABJISIOIINAX
UCCIIEAYEMBIN TPOIIECC, C COXPAHCHUEM HX JIOTHUECKOW CTPYKTYPBI, MOCIEIOBATECIIHHOCTH
NPOTEKaHUsS BO BPEMEHHU, XapaKTepa M COCTaBa HH(OPMAIIMH O COCTOSIHHSIX IpoIiecca.
Moens 1o cBoei (popMe SBIISIETCS aIrOPUTMUYCCKON (JIOTMKO-MaTeMaTHYECKO ).

[Topsimok TOCTPOCHUST HWMUTAIIMOHHOW MOJETH ¥ €€ WCCICIOBaHHS B IIEJIOM
COOTBETCTBYET CXEMe TOCTPOCHUS M MCCIeN0oBaHUS Apyrux moxaenei. OmHako crennduka
UMHUTAIMOHHOTO MOJICITUPOBAHUS MOYKET MPUBOIUTH K PSITy 0COOCHHOCTEH BBITTOJHEHUS TEX
WJTH MHBIX JTAaIloB.

5.2. IloHsAiTHE MOJIEJTUPYIOLET0 AJITOPUTMA Mpollecca



JIJ1s1 *MUTAIIMOHHOTO MOJIEIMPOBaHus npouecca Ha DBM Heob6xoauMo npeodpazoBaTh
€ro MaTeMaTH4eCcKyl0 MOJIENb B CHELUAIbHBINA MOOeIUpyowull aneopumm, B COOTBETCTBUU C
KOTOpPbIM B  KOMIIbIOTEpE OyIeT BblpadaTbiBaTbCsi HMH(POpPMAIMs, ONUCHIBAIOLIAS
AJIEMEHTAPHBIE SIBIICHUS UCCIIETYEMOTO MIPOLIECCA C YYETOM HX CBA3EM M B3aMMHBIX BIUSHHUU
(puc.5.1).

[leHTpanbHbIM  3BEHOM  MOJICIIUPYIOIIETO  aIrOpUTMa  SIBISIETCS  COOCTBEHHO
UMUTAIMOHHAs MoJienb — (opManu3oBaHHas cxeMa mpoiiecca. OHa IpeacTaBiseT co0oit
dbopManbHOE OnUCcaHue NpoIeaypbl GYHKITMOHUPOBAHUS 00BEKTA B UCCIIEIYEMON Omepaiiuu
Y TIO3BOJIAET AJIs JIFOOBIX 33[]aBa€MbIX 3HAUEHHUN BXOJHBIX (PaKTOPOB MOJENH (IepeMEHHBIX
— X, JIETEPMUHUPOBAHHBIX —Aa, CIyYalHBIX — Yy) MPOCUHUTATh COOTBETCTBYIOILIHE UM
YHCIIOBBIE 3HAYCHHS BBIXOJIHBIX XapakTepucTUK wW. OcTanbHbIe 3JeMEeHThl MoemH (puc. 5.1)
MPEICTaBISAIOT COOO0M BHEIITHEE MaTeMaTHYeckoe o0ecreueHne nporecca UMUTALIKH.

Monenu BXo10B 00ecneunBaroT 3a1aHUE TE€X WIM UHBIX 3HAYEHUNH BXOJHBIX (PaKTOPOB.

CraTtnueckre MOJENM JACTEPMUHUPOBAHHBIX BXOJOB - 3TO MAaCCHUBbl 3HAYEHUU
KOHCTaHT, COOTBETCTBYIOIINX ONpEAETEHHBIM (DaKTOpaM MOICIH.

Jlunamuueckue  MOJEIM  BXOJOB  OOECIEUMBAIOT  W3MEHEHUE  3HAYCHUM
JE€TEPMUHUPOBAHHBIX (DAKTOPOB BO BPEMEHHU I10 U3BECTHOMY 3aKOHY a(t).

Mogenn ciaydalHbIX BXOJOB (F€HEpaTOpbl CIy4YaWHBIX YHUCENI) HMHUTHPYIOT
NOCTYIUIEHHE Ha BXOJlI H3Y4aeMOro OOBEKTa CIly4alHbIX BO3JEHCTBUH C 3aJaHHBIMU
3aKOHaMHM pacnpeneseHus p. (y).

JluHaMHu4yecKkre MOJIENN CIy4alHbIX BXOJIOB YUUTBIBAIOT, YTO 3aKOHBI pacIpeiesICHUs
CIIy4ailHbIX BEJIMYMH SIBISIFOTCS (QYHKIUSMH BPEMEHH, T.€. JUIsl KaKJ0TO MepHo/ia BpEMEHU
nubo (opma, 1ubO0 XapaKTEpUCTUKA 3aKOHA paclpeesieHus (HampuMep, MaTeMaTU4YecKoe
O’KHMJIaHHE, JUCTIEPCHS U T.]1.) OyAyT CBOUMH.

Moaens cayYaiHbIX

BXO0,0B

¥ UMKn no ¥

¥

Mopenn PopHMANNOBAHHAA CHeMa
DeTepMHHME I Monens BbiXoLa
a npousceca
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|

¥
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Puc. 5.1. CtpykTypa MOAEIUPYIOIIETO aIrOpUTMA ISl ONTUMU3ALMOHHON MOJIENH CO
CIIy4yallHbIMHU (haKTOpamH.

B cBs3u ¢ Tem 4TO pe3ynbTar, MONYYEHHBIH MpPU BOCIPOU3BENECHUU €IUHCTBEHHOM
peanu3anyy, W3-3a HaJIWUYMAAg CIy4dailHBIX (aKTOpOB HE MOXKET XapaKTepU30BaTh
UCCIIelyeMbI TpOLIeCC B LEJIOM, NPUXOAUTCS AaHAIM3UPOBATH OOJBIIOE YUCIO TaKUX
peanu3anMii, Tak KaK TOJBKO TOrJa MO 3aKOHY OOJBIIMX YHCEN IOJy4yaeMble OIICHKH
MPUOOPETAIOT CTATUCTUYECKYIO YCTOWYMBOCTH M MOTYT OBITh C ONPEAEIEHHON TOYHOCTBHIO
NPHUHSTHI 32 OLIEHKH NCKOMBIX BETHUYHH.

Mopnens BbIxOJa 00€CleYMBACT HAKOIUIEHHE, OOpabOTKy M aHaliu3 MOJIy4YeHHOIO
MHOYKECTBA CIIy4allHBIX Pe3yabTaToB. /|1 3TOTO C ee MOMOIIbI0 OPraHU3yeTCs] MHOTO -



KpPaTHbIA TPOCYET 3HAYECHHM BBIXOJHBIX XAapaKTEPUCTUK NPU TOCTOSHHBIX 3HAYCHUSIX
GakTopoB a, X U Pa3IUYHBIX 3HAYEHUAX CIy4alHBIX (AKTOpPOB Yy (B COOTBETCTBUHU C
3aJIaHHBIMU 3aKOHAMH pacrpeneseHus) - “Oukia no y’. B cBsi3u ¢ 3TUM MoOJenb BbIXOJa
BKJIIOYAET NPOrpaMMbl TAaKTUYECKOTO NJIAHUPOBAHUA IKCHNEpUMEHma Ha KOMIBIOTEpE —
ompeneneHrue crnoco0a TPOBENCHUS] KaXJAOW CEepUil MPOrOHOB, COOTBETCTBYIOIICH
KOHKPETHBIM 3HaueHUsIM a U X. Kpome Toro, Mmojenb pemnaeT 3agaqy 00paOoTKu CIydalHbIX
3HAUYEHUH BBIXOJIHBIX XapaKTEPUCTUK, B PE3yIbTATE KOTOPOM OHU "OUUIIAIOTCS" OT BIUSHUS
CllydalHbIX (DaKTOPOB U MOCTYMHAIOT Ha BXOJ MOJIEIH OOpaTHOM CBSI3U, T.€. MOJIEIb BBIXO/AA
peanu3yeT CBEICHUE CTOXACTUYECKOM 3a7a4M K IETEPMUHUPOBAHHON METOJIOM "OCpETHEHUS
IO pe3yJbTary".

Mogenb oOpaTHO# CBsI3W TO3BOJSET HAa OCHOBE aHAIM3a TOJYyYaeMbIX PE3yJIbTaTOB
MOJENMPOBAaHUSI M3MEHSATh 3HAYEHUS TEPEMEHHBIX YNpaBleHUs, peanusys QYHKIHUIO
CTPATETUYECKOTr0 MJIAHUPOBAHUSI UMUTAIIMOHHOTO SKCIIEPUMEHTA.

[Ipy MCronp30BaHUN METONOB Meopuu ONMUMAIbHO20 NIAHUPOBAHUS IKCHEPUMEHMA
OoNHOM W3 GYHKUMA Mojenu oOpaTHOM CBSI3M SBJISIETCS MPEACTaBICHUE pE3yJIbTaTOB
MOJICTTUPOBAHUS B AaHATMTUIECKOM BHUJIE - OTIPEACIICHUE ypaBHEHUH (QyHKIIUN OTKIIHKA.

[Ipy onTumuU3anMM MOJENIb BBIXOJA BBIYMCISET HAa OCHOBE 3HAYEHUM BBIXOJHBIX
XapakTEePUCTUK W 3HadeHue 1eneBod ¢yHkuuid E(w) W ¢ MOMOIIBbIO TOTO WM HHOTO
YUCIICHHOTO METOJa ONTHUMHU3ALMU HM3MEHSAECT 3HAYCHUS IEPEMEHHBIX YMIPABICHUS IS
BbIOOpA 3HAYEHUH, HAWITYUIIIUX C TOYKH 3PEHUS 1eJIeBOM (DYHKIINH.

NMuTanimoHHOE MOJEIUPOBAHUE MMEET CYLIECTBEHHBIC MPEUMYIIECTBA IMEpPE]
AHATUTUYECKUM B TEX CIy4dasix, KOrJa:

- OTHOILLICHHS MEPEMEHHBIX B MOJICJIM HEJIMHENHBI U MO3TOMY aHAJUTUYECKUE MOJIEIIN
HEBO3MOHO WJIU TPYAHO MOCTPOUTH;

- MOJENb COJEPKUT CTOXACTUYECKUE FIIEMEHTHI;

- i1 TIOHMMAaHHS TIOBEJICHUS CHUCTEMBl TpeOyeTcsl BHU3yalu3aius JUHAMUKA
MPOUCXOIAIINX B HUX MIPOIECCOB;

- MOJZIeTb COJACPKUT MHOTO MapauieIbHO (DYHKIIMOHUPYIOMIMX B3aWMO/ICHCTBYIOIINX
3JIEMEHTOB.

5.3. DJ1eMeHThI TEOPUH MACCOBOT0 00CIYKUBAHUS

Bo MHOTHMX 00macTaxX MpakTUYEeCKOW IEATEIBHOCTH YeJIOBEKa MBI CTAJKHBaEeMCS C
HEOOXO0IMMOCTBIO TIPEOBIBAHHUS B COCTOSIHUU odicudanusi. 110J00OHBIC CHTyaIlii BO3HHUKAIOT
Npu OKHJIAaHWUHU: B OUepelsx- B OMICTHBIX KaccaX, Ha B3JIET WIH IMOCAJKy- CaMOJIETOB B
a’pornopTax, Ha TeJle(OHHBIX CTAHIUSAX - OCBOOOXKIEHHS JIMHUU aO0OHEHTa, B PEMOHTHBIX
1exax- IpH cJade B PEMOHT MaIllMH, CTAHKOB M 00OPYJIOBaHUs, Ha CKJIaJaxX M 3JIeBaTOpax-
Npu  pasrpy3ke WK MOTPy3Ke TPAHCIIOPTHBIX CPEICTB M T.1. BO BceX MepeuncIeHHBIX
Cllydasx MMEEM JIeJIO C MacCOBOCTBbIO M 0OCiyX)uBaHHEM. M3ydeHHMEM TakuX CHUTyaluil
3aHUMAETCS MeopUsi MaAccoB8020 0OCTYHCUBAHUSL.

Teopus maccosoeo obOcayxcusanus OMHMPACTCS HAa  TEOPHIO  BEPOSTHOCTEH U
MaTEeMaTHYECKYI0 CTAaTUCTHKY. B OCHOBY TEOpHMH MacCOBOTO OOCTY)KHBAaHHUS TOJIO0KEHBI
pabotel narckoro yueHoro A.K. DOpnanra (1978-1928). OnHuM U3 OCHOBHBIX €€ TMOHSTHIA
ABIISIETCST mpebogsanue Ha obcayxcusanue. B o0meMm ciayudae mMoa mpebosanuem Ha
obcnydcusanue OOBIYHO TIOHUMAIOT 3aNpPOC HA YOOBIemBOpeHUue HeKOmMopou nompebHocmu,



HampHuMep, pasroBop ¢ aboHEHTOM MO TenedoHy, 3aKa3 aBTOTPAHCIIOPTA AJsl TMEPEBO3KU
yposKasl ¢ IoJis, HOKyIKa Ouiiera, Moly4yeHrue MaTepraioB Ha CKIIAJIE.

Jlns ynoBneTBOpeHHs] TPeOOBAaHUN HEOOXOAMMA cucmema MAacco8020 0OCAYHCUBAHUS
(CMQO). Bceskas CMO mnpegHazHaueHa Uil OOCIYyMBaHUS KaKOro-TO MOTOKA 3asBOK,
NOCTYNAIOUIMX B KAaKUE-TO CIy4yallHble MOMEHThl BpemeHH.  OOcmyXuBaHUE 3asBOK
MPOAOJIKAETCA KaKoe-TO CiyudailHOe BpeMms, IMOocjie 4ero kKaHai ocBobOoxknaaercs u CMO
rOTOBa K MPUEMY CIIEYIOIEH 3asBKH.

CnyualiHblil XapakTep MOTOKa 3asiBOK U BPEMEHHU 00CITyKUBaHUSI IPUBOIUT K TOMY, YTO
B KakHe-TO mnepuojsl BpeMeHd Ha Bxoge CMO ckaruimBaeTcsi M3JIHUIIHE OOJbIIOE YHUCIIO
3agBOK (OHM JTMOO CTaHOBATCS B ouepenn, Ju0o nokumaroTr CMO He 00CIyKCHHBIMH); B
npyrue ke nepruoasl CMO Oyner paboTath ¢ HEOTPY3KOM WM BOOOIIE TPOCTAUBATD.

CpenctBa, oOcmyxuBaroiiue TpeooBanus B CMO, Ha3bIBAIOTCS 00CTYHCUBAIOUUMU
ycmpoticmeamu, WA Kauaiamu oocayxcusanus. Hampumep, K HUM OTHOCATCS KaHAJbI
Tene(OHHOU CBS3H, JTOPOTH, MacTepa-peMOHTHUKH, OWJIETHbIE KAacCHUPBI, MOTIPY304YHO-
pasrpy304Hble TOYKH Ha 0a3ax u ckinagax. OcHoBHbIMU 35ieMeHTaMu CMO sBIsIIOTCS:

- 8X00AUWUL NOMOK Mpebo8atutl,

- oyepedb mpebosaHull,

- oocnydicusarowue ycmpoucmea (Kamanvl),

- 8bLIX00AWULL NOMOK MPebOBAHULL.

Cucrema 00CIIyKMBaHUs CYUTAECTCS 3aJaHHOM, €CIIU U3BECTHBI:

- TIOTOK TpeOOBaHUH (IeTanu, MOCTyMaIe Ha 00padOTKy, TPAHCIOPTHBIE CPEACTBA
Ha pasrpy3Ky, aBTOMOOWJIM Ha 3ampaBKy M T.J.) W €ro XapakTep paclpeaencHus,
UHTEHCUBHOCTb;

-  MHOXECTBO OOCHTYKHMBAIOUIMX €IUHUI- MpUOOPOB, 000pYyIOBaHUSA (CTAHKH,
pasrpy304HbI€ YCTPOICTBA, aBTOMOOWIIH, 3alPABOYHbIE KOJIOHKU U T.1.);

- TUCIUIUIMHA OYEPE/IN.

[Ipouecc pabotei CMO mnpencraBnsier coOoil ciyyalHbI Mpolecc C TUCKPETHBIMU
COCTOSTHUSIMU U HENPEpBIBHBIM BpeMeHeM; cocTtosiHue CMO MeHseTcss CKaYKOM B MOMEHTBI
MOSIBJICHUS] KaKWX-TO COOBITUHA (WM TPUXOAAa HOBOM 3asBKM, WJIM OKOHYAHHS
00CITy>KMBaHUs1, UJTA MOMEHTA, KOT/Ia 3asBKa, KOTOPO# HAI0EIIO0 K/1aTh, IOKHIACT OUEPEIb).

Lenp pemiennss CMO — MUHUMUA3ALMSA 3aTpaT, CBS3aHHBIX C MPOCTOEM CHUCTEMBI, U
3aTpaT, CBA3AHHBIX C OXUJaHuWeM 3asBoK B ouepeau. CMO pemaercs onpeaeneHueM
ONTUMAIBHOTO  KOJMYECTBA  KaHAJOB WM  XapaKTEPUCTUK  IOTOKOB  3asBOK.

B Teopun CMO paccMaTpuBaroTCs TaKUE CIydad, KOIr/a IMOCTYIUIEHHWE TpeOOBaHUMI
OPOUCXOAUT Yepe3  ClydyailHble TPOMEXYTKM BpPEMEHH, a MPOJOJIKUTEIHHOCTD
oOciyKuBaHuUsl TpeOOBaHUIM HOCUT CITy4ailHbIN XapakTep.

OcHoBHO# 3amaueld Teopun CMO dBisieTcsl U3ydYeHHE pexuMa (PYyHKIHOHUPOBAHUS
OOCIyXKUBAIOLIEH CUCTEMbl W HCCJIEIOBAHUE SBJICHUIH, BO3HUKAIOIIUX B IPOLECCE
oociyxuBanusa. CMO kinaccupuuupyroTCs Ha pa3Hble TPYNIIBI B 3aBUCUMOCTH OT COCTaBa,
BpEMEHU TMpeObIBaHUS B OYepend [0 Hayaua OOCIYXUBaHUS M OT AUCIUIUIMHBI
o0cmy>XxuBaHUs TPEOOBAHMIA.

[To coctay CMO ObIBatOT 00HOKaHAIbHBIE (C OHUM O0CITY)KUBAIOLIM yCTPOHCTBOM)
U MHO2OKaHaIbHule (C OOJBIIUM YHUCIOM MapalIebHO PaldOTAOMIMX OOCITYXUBAIOIIUX
yCTpOWCTB). MHOTOKaHAJIBHBIE CUCTEMBI MOTYT COCTOSITh M3 OOCITY>KHBAIOIINX YCTPOWCTB
KaK OJMHAKOBOW, TAK U Pa3HOM MPOU3BOAUTEIBLHOCTH.



OtHomieHnsT TpeOOBaHMM, TOCTYIUBIIUX B OYEpPElb, MOTUUHIIOTCS OIPEIACICHHBIM

paBUJIaM - OUCYUNIUHE 0OCTYHCUBAHUS (OUepeolL).
PaznuuaroT 5 BUIOB AUCHUIUIUHBI OUYEPEAN:

- FIFO — nepsoti nocmynuna — nepgoti oocuyxcena;

- LIFO — nocneoneti nocmynuna — nepegoti obcyoncena;

- N0 CpOYHOCIU;

- o npuopumemam,

- CIY4aUHbIl 8bI00D.

[To Bpemenu npeObIBaHUST TpeOOBaHUM B OUYepeau 10 Hadana oOCTY>KMBaHUSI CUCTEMBI
JISJSITCS. HA TPU TPYIIIBI:

- ¢ oorcuoauuem,

- C OMKA3amu;

- CMewanHo20 muna.

B CMO c oxuganueM ouepeqHoe TpeOOBaHHE, 3acTaB BCE KAaHAJbI 3aHSATHIMHU,
CTAaHOBUTCS B ouepedb U OXHUAAET OOCTYKMBaHHS JI0 TE€X MOp, MOKAa OJUH M3 KaHAJIOB HE
ocBoOoutcs. [lpuMmep — ouepenb Ha pa3rpy3Ky TpaHCIOPTa Ha 3JjieBarope (IPOAYKIUIO B
mo0oM ciydae Heobxoaumo caaTth). CMO ¢ oxuIaHueM MIUPOKO pacmpocTpaHeHbl. Mx
MOKHO pa30UTh HA JIBE TPYIIIbI - PA30OMKHYmMble U 3AMKHYMblE.

K' samkmnymeiv OTHOCATCA CHUCTEMBI, B KOTOPBIX IMOCTYHNAIOUIMIl MOTOK TpeOOBaHUU
orpannueH. Hampumep, mactep, 3amadeid KOTOPOro SIBIISIETCS HAJIaIKa CTAaHKOB B IIEXE,
JIOJDKEH TEePUOJUYECKH HMX O0O0CiIy)uBaTh. KakIblli HalaKEHHBIM CTAaHOK CTAHOBUTCS B
OyIylieM NOTEHIHAIbHBIM HCTOYHHUKOM TpeOOBaHM Ha TNOAHaNagKy. B moaoOHBIX
cucTeMax oOliee YUCIo HUPKYJIUPYIOUMX TpeOOBaHUM KOHEYHO U TTOCTOSIHHO.

Ecniu wucrounuk oOnagaeT OECKOHEYHBIM YHUCIOM TpeOOBaHUM, TO CHUCTEMBI
Ha3bIBAIOTCS pasomkuymsimu. lpruMepaMu mOJOOHBIX CHUCTEM MOTYT CIY>KUTh Mara3uHbl,
Kacchl BOK3aJI0B, TOPTOB, CTAHIIUHU KEJIE3HBIX JOPOr U Jp. I 3TUX CHUCTEM MOCTYMarOUIUi
MOTOK TPEOOBAaHUU MOXKHO CUMTATh HEOTPAHUYCHHBIM.

B cucremax ¢ omxazamu moctynuBiiee TpeOOBaHWE, 3aCTaB BCE KaHAIbI 3aHSTHIMHU,
nokuaaer cucremy. Kimaccuaeckum mpuMepoM CHCTEMBI C OTKa3aMH MOXET CIykuThb Paborta
aBTOMATUYECKOM TerneOHHON CTAHIIMK WJIM HEOOHapy KEHUE MOKyMaTejieM Hy>KHOTO ToBapa
B MarasuHe (Ha CKJaje).

B cucremax cwmewannoco THNA TNOCTyNHBIIEE TpeOOBaHME, 3aCTaB BCE KaHAJIbI
3aHSTBIMHU, CTAHOBATCS B OuY€pelb U OXKUJAIOT OOCIYKMBAaHUS B T€UECHUE OTPAHUUYEHHOTO
BpeMeHH. He oaaBIich 00CITy )KMBaHHSI B YCTAaHOBJIEHHOE BpeMsi, TPeOOBaHHUE MOKUACT
CUCTEMY.

Xapaxmepucmuxu CMO. TlepedeHb XapaKTEpPUCTUK CUCTEM MACCOBOTO 00CITY KHUBaHNUA,
HCIIOJB3YEMBIX TMPU UX MPOCKTUPOBAHMM M AHAIM3E€ MOKHO TMPEJICTABUThH CJETYIOIIUM
obpazom:

- cpeiHUE BpeMeHa 00CITYKUBAHUS, 0)KUIAHMS B OUEPEIH, MPOCTOSI KAHAIOB
u npeObiBanus B CMO;

- YUCJIO 3aHATHIX U CBOOOJHBIX KaHAJIOB;

- CpeHsd JIMHA OYeper U Yucio 3asBok B CMO;

- KOJIMYECTBO KAHAIOB OOCITyKUBaHUS,

- MIHTEHCUBHOCTH BXOJHOTO MOTOKA 3aBOK, OOCITYKUBAHUS U HATPY3KH;

- KO3 PUIMEHTHI HATPY3KHU U 3arpy3KH KaHAJIOB;



- a0COIIOTHAsT W OTHOCUTEINIbHAS IIPOITyCKHAsl CIIOCOOHOCTB;
- noiu BpeMenu npoctoss CMO, o0cityKeHHbBIX 3asiBOK U MOTEPSHHBIX 3a5BOK.

5.4. Bxoasiuii noTok TpedoBaHuUiA

N3yuyenne CMO HaumHaeTcss ¢ aHaiuM3a BXOJSAIIET0 TOToka TpeboBanuii. OH
IOpeAcTaBiseT COOOM COBOKYNMHOCTh TpeOOBaHUW, KOTOpbIE MOCTYyHNAlOT B CHUCTEMY U
HYXXJAIOTC B OOCIyXKMBaHUHM. Bxonsdmmuii mNOTOK TpeOOBaHMM U3ydaeTcsi C IIEJIbIO
YCTAHOBJIEHUSI 3aKOHOMEPHOCTEH 3TOr0 IOTOKA W JAJNBHEWIIEro YIy4dlIEHUs KayecTBa
oOciyuBaHus. B 60apIIMHCTBE C1y4yaeB BXOAALIMI OTOK HEYNIPABIISIEM U 3aBUCHUT OT psiia
CIly4aiHbIX (PaKTOPOB.

CnyuatHolM ~ NOMOKOM Ha3plBae€TCA  Heyowigarowas  Nociedo8amenbHOCHb
HeOMpPUYAMeNbHbIX CIYUAUHLIX MOMEHMOB8 8PEMEHU, KANCObIL U3 KOMOPbIX MOdcem Oblmb
npeocmasnen Kak MOMEeHm noCMynjieHus COOmeemcmeyowe2o mpeboaHus.

CobsITHA Bxox
! l. ! - CMO  |[Puxea,
Aty Aty )
Puc.5.2. Bxondmuii HOTOK CHCTEMBI MaccoBOTO oOciyxuBaHus: Ati — uHTepBal

BPEMEHH MEXIY ABYMs TpeOOBaHUSIMMU.

Cpennee yucino TpeOOBaHMI, MOCTYMAIOIIUX B CHUCTEMY OOCITYKMBAHHS 3a €IUHHUILY
BPEMEHM, HA3bIBACTCA UHMEHCUBHOCMbIO NOCMYNIeHUs mpeboganuil W OIPENEISIeTCs
CJIELYIOIIMM COOTHOILIEHUEM:

A= ; (5.1.)
N
rae T =) Ati/ N- cpenHee 3HaueHHE HHTEPBAJIa MEXY NOCTYIDICHHEM K-0T0 1
k=1
k+1 — oro cocegnux TpeboBaHmit; N- KOJIMYECTBO TpeOOBaHMII HAa HWHTEPBAJC

WCCIIEIOBaHMUs, puc.S.2.

[Iycts t - MOMeHT mnpuOBITHS 3asBKM Ha OOcCIyXuBaHue. TpeOoBaHME HaYUHAET
HEMEJUIeHHO oOciyxuBatbes, eciu CMO He 3aHgra. [[ns omumcaHust pacnpeleneHus
BpEMEHHU TIOCTYIUICHUSI 3agBOK Ha OOCIy>XKHMBAaHHE MCIOJIb3YIOT IOKa3aTeIbHYIO
(PKCIIOHEHITHATBHY0) (YHKIIMIO TUIOTHOCTH

f()=re™, (5.2)
¢ dhyHKIMEH pacnpeaeeHus
F(t)=1-e™ (5.3)
Y Ha4aJlbHBIMU MOMEHTAMH
fu=k! /N ,k=1,2,.... (5.4).

Takoli mOTOK Ha3bIBaeTcs npocmetivium. Ilpocteimuii MOTOK 00Ja7aeT TaKUMU

BAXKHBIMU CBOMCTBAMMU:



- CMAayUoOHAaAPHOCMb;
- OPOUHAPHOCTD,
- omcymcemaue nocaeoeiucmeausl.

[ToToK COOBITHIA HAa3bIBAECTCA CMAYUOHAPHBIM, €CITU BEPOSITHOCTD MOMAJaHUsl TOTO WU
MHOTO 4YKclia COOBITUH B MHTEpBajie BpeMEHU Atj 3aBUCUT TOJIBKO OT BEIMYHHBI 3TOrO
VMHTEpBAJIa U HE 3aBUCHT OT TOTrO, II€¢ MMEHHO Ha OCH BPEMEHH pPACIIOJOKEH ITOT
UHTEPBAI.

[ToTok coObITHII Ha3bIBaCTCA OpPOUHAPHBLIM, €CIIM BEPOSATHOCTh MOMAJaHHUs  Ha
dJeMEHTapHbId uHTEepBal Ali nByX wuiau Oojiee COObITUH TpeHeOpekuMo Majda B
CPaBHEHUHU C BEPOSATHOCTHIO MOMaJaHusl OAHOTO COObITHA. OpAWHAPHOCTH O3HAYAET, UTO
[ToTOK MpopeKeHHbIH, T.€. MEXKAY JIIOOBIMU JIBYMsSI COOBITHUSIMH €CTh BPEMEHHON MHTEPBAJL

VYcaoBHas MIOTHOCTh pachpeeNieHus OCTaTKa BPpEeMEHU OO0CTy>KMBaHUSI ONpPEIENsieTCs
o gopmyre

f(t/t) = f(t +1) /(1- F(z) = A e Ih e =) M, (5.5)

i€ T- UCTEKIIee C MOMEHTA MOCTYIJICHUSI TPeOOBaHUSI BPEMSL.

[Ipeanonoxkum, 4TO TOCTyMaOIMMe TpeOOBaHUS 00padaThIBAIOTCS 0€3 OXUIAAHUS B
oOcnmy>kuBaroieM ycTpoictBe. B mpaByio yacte ypaBHeHus (5.5) He BXOAMUT BpeMs,
UCTEKIIee MOCIe NoCTyIuieHus TpedoBanus 1. [loaToMy Bpemst 00ciykuBaHus TpeOOBaHUI B
Cllydyae IIOKa3aTeJIbHOTO pACHPENENCHUs JUIMTENBbHOCTH  MX IIOCTYIUICHHS Ha MalloM
MHTEpBaJe HE 3aBUCUT OT YyXK€E MPOILIEAIIEr0 C MOMEHTAa BPEMEHU MX MPUX0Ja (TOJIO0KEHHUS
ATOTO MHTEpBAJa HA OCH BPEMEHM). DTO CEOUCMBO OMCYMCMEUs nociedercmeus NOTOKa
TpeOOBAaHMII C MOKA3aTEIbHBIM PACIPEACTICHUEM.

B cmiry ocoOeHHOCTEW TOKa3aTenbHOTO pachpeneiaeHus (MPOCTEUINKA TMOTOK)
JUTUTENIbHOCTh OCTAIOIIENCA 4acTH OOCIy)KMBaHUS HE 3aBUCUT OT TOTO, KakK JIOJNI0 YyXKe
MPOJIOJKAIIOCH 00CITYy>)KMBAaHUE JI0 MOMEHTA T . Tak Kak MOTOK TpeOOBaHUI MPOCTEUIINH, TO
MPOIIUIOE HE BIUSET HA TO, KAK MHOTO TPeOOBaHM MOSBUTCS TOCIIE MOMEHTA T.

HakoHel, 1uTenbHOCTh 00CIy)KUBaHUS TPEOOBaHUH, MOSIBUBLIMXCS TOCIIE T, HUKAK HE
3aBHUCHUT OT TOTO, YTO U KaK 00CITY>KUBAJIOCh IO MOMEHTA T.

Takue cmydaiiHble MPOLECCHI, Ui KOTOPBHIX OyJyllee pa3BUTHE 3aBUCUT TOJIBKO OT
JOCTUTHYTOTO B JAHHBIA MOMEHT COCTOSIHMSL M HE 3aBHUCUT OT TOTO, KakK MPOUCXOJWJIIO
pa3BUTHE B NPOLLIOM, Ha3bIBAKOTCI npoyeccamu Mapxosa, Mnn xe npoyeccamu 6e3
nocneoenucmasus..

OTMeUeHHbIE YHHUKAIBHBIE CBOMCTBA MOKA3aTEIBHOTO PpACIPENECICHUS IEIAl0T €ro
UCKIIFOUUTENBHO YAOOHBIM B aHAJUTUYECKUX BBIKJIAJKaX, CBS3aHHBIX C OIMCAaHUEM
npoleccoB oOcCTykuBaHHUs. PeanbHO TakoMy paclpeleleHUI0 MOJYUHSIETCS TOJIBKO
JUIUTEIBHOCTh TeIe(POHHBIX pa3roBopoB. C JApyroil CTOPOHBI, MPOIECCH MOCTYIUICHUS
TpeOOBAHUI1 YacTO MMEIOT OJM3KOE K MOKA3aTeIbHOMY Paclpe/ieieHUe MHTEPBAIOB MEXIY
COCEJHUMU MOCTYIUIEHUSIMU. B 0COOEHHOCTH 3TO OTHOCHUTCS K MOTOKAM PEIKUX COOBITUH,
YUCIIO0 KOTOPBIX ONUCHIBAaeTCs pacrpeneneHnemM [lyaccoHa: BEpOSITHOCTh Pk (¢ ) TOTO, 4TO B

00CITy>KMBAIOIIYI0 CUCTEMY 3a BpeMs t mocTynut K TpeboBanmii:

P (t) =e~*(A-t)*/KL. (5.5)

Hanuume myaccoHOBCKOTO TOTOKa TpeOOBaHUN MOKHO OMPENETUTh CTaTUCTUYECKON
00pabOTKOM JAaHHBIX O TIOCTYIUICHUH TpeOOoBaHUM Ha 0OcmykuBaHue. OQHUM U3 MPU3HAKOB
3aKkoHa pacnpeneneHusa llyaccoHa SBISI€TCS pageHcmeo mamemamudeckozo OXCUOAHUSA



CIYHUAUHOU 8eUYUHBL U OUCNEPCULU IMOU JHCE BETUYUHDL.

Ha npakTuke ycinoBusi OpOCTEHMIIEro NOTOKA HE BCET/Ia CTPOro BBIMOJIHAOTCS. Yac-To
MMEET MECTO HECTAIlMOHAPHOCTh IMporiecca (B pa3IMUHbIE 4Yachl JIHS W Pa3IMYHbIC JTHU
MecsIa TOTOK TpeOOBaHUN MOMKET MEHSTHCS, OH MOXKET ObITb MHTEHCHUBHEE yTPOM WIIA B
nociennue aHA Mmecsina). CyImecTByeT TakKe HATUYKUe MOCIENCHCTBUS, KOT/Ia KOJIMYECTBO
TpeOOBaHUM Ha OTIYCK TOBAapOB B KOHIIE MECSIIa 3aBUCUT OT UX YJIOBJIETBOPEHUS B HadaJie
mecsinia. HalmiomaeTcss W ABIIEHME HEOJHOPOJHOCTH, KOT/IA HECKOJIBKO KIHMEHTOB
OJIHOBPEMEHHO NPeOBIBAIOT HA CKJIAJ] 32 MaTepUAIaMH.

B nelcTBUTENBLHOCTH MHOTZIA HWMEIOT MECTO pachpesneneHus (a30BOTO THIIA,
MOPOXKIAIONIMECS CHUCTEMOM  MOMJIeKANUX TMPOXOoXkIaeHus ¢Ga3  oOCIyXUBaHUA C
MOKa3aTENbHO PACHPENCIEHHON JUTUTEIIBHOCTHIO B KAXK/IOW.

Pacnpedenenue Spnanea r-oro nopsiika ¢ IIOTHOCTHIO

f()=1 (AL e™/ (r-1)!, (5.6)

rae - xoinumdectBo (a3 oOchmyx uBaHUS (YCTPOMCTB), KaXIO€ U3 KOTOPHIX HMEET
MOKa3aTeJIbHO PAcpPEICICHHYIO ITTUTEIbHOCThIO PEObIBAaHUS A.

OT0 pacnpeneneHue MOPOKIAAETCS IMOCIEI0BATENbHBIM IIPOXOXKIECHUEM HCXOTHOTO
NOKA3aTEIbHOTO pPACIpENCICHUsI 4Yepe3 [ yCTPOMCTB C TakKUM K€ paclpeacsieHHEM
JUTUTENIbHOCTU TNpeObIBaHUSI B KaXJIOM, puc.5.3., - UCKaXEHUE MCXOJHOTO MOKAa3aTeIbHOTO
pacrpeeaeHust JIPYTUMU MOKa3aTeIbHBIMU pacrnpeieeHUsIMH. OHo-
JIByXMapaMeTpU4ecKkoe, TMpuueM TmapaMmerp I JoJkeH ObiTh 1enbiM.  Jlucnepcus
pacnpenenenus Dpinanra D=1/A?,

Puc. 5.3. Ilopoxaenue pacrpeneneHus JpiiaHra.

BELNOT,

fit=h o e ™ r-101

OnHol M3 BaXHEHIIMX XapaKTEPUCTHK OOCIYKHBAIOIIMX YCTPOWCTB, KOTOpas
OIpeeNnseT NPOMYCKHYIO CIIOCOOHOCTb BCEIl CUCTEMBI, SBISETCS 8peMsl 0OCIYHCUBAHUSL.
Bpewmsi oOcnyxuBaHus OIHOTO TpeOOBaHUS (t06c) - Clyy4aiiHas BEJIWYMHA, KOTOpas

MOKET M3MEHAThCSA B 00JbIIOM auana3zoHe. OHa 3aBUCHUT KaK OT CTa0MJIBHOCTU PabOThI
caMHuX OOCITYKHBAIOIIMX yCTPOMCTB, TaK W OT Pa3IMYHBIX MapPaMETPOB, MOCTYMHAIOIINX B
cUCTEMY, TpEOOBaHUH (K MPUMEPY, PA3IUYHON IPY30MOABEMHOCTH TPAHCIIOPTHBIX CPEJICTB,
NOCTYHAIOUINX Ha MOTPY3KY WIH BBITPY3KY) .

Crny4aiiHass BeIUYMHA to 5o TOMHOCTBIO XapaKTEPU3YETCS 3aKOHOM pacrpe/ieieHus,

KOTOPBIN ONpeensieTcs Ha OCHOBE CTATUCTUYECKUX UCTIBITAHUIA.
Ha mpakTuke wuyaiie BCero MNPUHUMAIOT THUIOTE3Y O I[IOKAa3aTEIbHOM 3aKOHE
pacnpesiesieHds BPEMEHH OOCITyKUBaHUS l‘o 6o [lokazaTenbHbIA 3aKOH pacHpeieIeHUs

BPEMEHHM OOCTY)KMBaHUsI HMMEET MECTO TOrJa, KOTJla OCHOBHas Mmacca TpeOoBaHUM
obOcmy>kuBaeTcsi OBICTPO, a MPOAOTIKHUTENbHOE OOCTy)XKMBaHUE BCTpeuaeTcs penko. [lpu
MOKA3aTEIbHOM 3aKOHE pacIpeesieHUs] BpeMEHH 00CTyKUBAaHUS BEPOSTHOCTh Pt o6e TOTO,



YTO BpeMsl 00CITyKUBaHUA MPOJJIUTHCS HE OoJee ueM t, paBHa:

P, o )=1=€", (57)

r7e V - HHTEHCUBHOCTD OOCITY>KHBAaHHS OJTHOTO TPEOOBAaHUS OJHUM OOCITYKUBAIOITUM
YCTPOWCTBOM, KOTOPASI OTIPENEISIETCS] U3 COOTHOIIICHWSI:

V—l/t06c,(5.8)

rae l‘o 6o -~  cpemHee  Bpems oOCny>)KMBaHUSI ~ OJHOTO  TpeOOBaHUS  OJHUM
00CITy )KHBAIOIUM yCTPOHCTBOM.

Cnenyer 3amMeTUTh, UYTO €CJIH 3aKOH pAaclpelelieHUs] BPEMEHH OOCITY>KUBaHUS
MOKA3aTEeNIbHBIN, TO MPU HATMYUU HECKOJIBKHUX MapalIeIbHO pabOTAIONINX 00CITY KHBAFOIIINX
YCTPOWCTB OJMHAKOBOW MOIIHOCTH 3aKOH pacHpeieiieHuss BpPEMEHH OOCTyKHBaHUS
HECKOJIBKUMH YCTPOMCTBAMU OYET TaKkKe MOKa3aTEIbHbIM:

P, O=1-e"" (59

rze N - KOJIMYeCTBO OOCTYKUBAIOIINX YCTPOUCTB.
Baxubim mapamerpom CMO sBusiercs  koa¢guyuenm 3acpy3ku O, KOTOPBIA

onpeaciAaACTCs KaK OTHOIICHUC HWHTCHCHUBHOCTHU  IIOCTYIUICHHA TpC6OBaHHﬁ 2/ K
HMHTCHCHUBHOCTHU O6CJ'Iy)KI/IBaHI/I$I V.

a=A/v, (5.10)

rae a - Kod(QUIMeHT 3arpy3ku; A - HHTCHCHBHOCTh MOCTYILICHHSI TPeOOBAaHHII B
cUCTeMY; V - HHTEHCUBHOCTh OOCITY’KHBAaHUS OJHOTO TPEOOBaHHUS OJHUM OOCITY KHBAIOIINM
YCTPOMCTBOM.

Ecnu npeoOpazosats 3aBucumoctu (5.1) u (5.2), koaddurmeHt 3arpy3ku IpuMeT BU/T

azﬁ,-t‘o(% (5.11)

U TOKaXET KOJUYECTBO TPEOOBAHMI, MOCTYMAIOIMIUX B CUCTEMY OOCITY>KMBAHMS 33 CpEIHE
BpeMsi 00CITy>KMBaHHs OJHOTO TPeOOBAaHUS OJJTHUM YCTPONHCTBOM.

Jns CMO c¢ oXuaaHueM KOJIUYECTBO OOCITYKMBAEMBIX YCTPOWCTB N JOMKHO OBITh
ctporo Oosbmie kKod(hdumumeHnTa 3arpy3ku  (TpeOOBaHHME  YCTAaHOBHBIIIETOCS, WU
cTaloHapHoro pexxuma padotet CMO) :

Mmo. (5.12)

B npotuBHOM ciyyae 4MCIO MOCTYIMAIOIMIMUX TPeOOBaHUN CTaHET OOJbIlEe CyMMapHOMN
MIPOU3BOAUTEIIBHOCTH BCEX OOCTYKMBAIOUIUX YCTPOMCTB M Oouepeap OyAEeT HEOTPaHWYEHHO
pacTu.

Hns CMO ¢ oTkazaMu U CMEIIAHHOTO THUIAa 3TO YCIOBHE MOXET ObITh OCIa0IeHO, JIs
s dextrBHON paboThl 3TUX TUIIOB CMO nocraroyHo mOTpedoBaTh, YTOOBI MUHUMAIIBHOE
KOJIMYECTBO OOCITY’>KHBAEMBIX YCTPOMCTB N OBUIO HE MEHbIIE Koddduimenta 3arpy3ku :
n>«.

Meroibl Teopun tereit MapkoBa MO3BOJISIIOT 3aKITIOYUTh, 4TO ipr O = M ¢ TedeHnem

BPEMEHU OUYepelb CTPEMUTCS K 00 .

[losicHUM TNOJYy4YEHHBIA PE3YyJIbTAT HA HECKOJBKHUX NMPAKTHUECKUX MPUMEPAX, KOTOPHIE
MOKaXyT, YTO OOBIYHBIE B MPAKTUUECKOU NIEATEIbHOCTH IMOJICYETHI, OCHOBAaHHbIE HA YUCTO
apu(PMETUYECKUX COOOpaKEHUSX, MPU KOTOPHIX HE YUYMTHIBAETCA CleUU(PHUKA CIIydailHBIX
KoJeOaHUl B TMOCTYIUIGHUM TpeOOBaHUN Ha OOCIyXUBaHUWE, TPUBOAIAT K CEPHE3HBIM



MpOCUYETaM.

[Iycth ciyx0a gucneTdepa NPHEMHOTO IMyHKTAa (BEChl, OyXrajitepus, KOHTPOIb
KauecTBa, pasrpy3Ka) AjieBaropa ycrneBaeT 0OCHYKUTh aBTOTPAHCIIOPT C 3€pPHOM B CPEIHEM
3a 30 munyT. [IManupyromnye opraubl U3 3TOro 0OBIYHO JI€Jal0T BBIBOJ: 32 BOCBMHYACOBOM
pabouuii JeHb JUCIETYep [OJDKEH NpHHUMATh 16 TpaHCHOPTHBIX cpeAcTB. OmHako
TPAHCIOPTHBIE CPEACTBA MPUXOJAT B CIydyallHble MOMEHTBI BpeMeHHU. B pe3ynbrare npu
TAaKOM TIOJICUETE TMPOIMYCKHOM  CIHOCOOHOCTH MPUEMHOTO TYHKTa K HEMY HEU30eXKHO
CKaIJINBAeTCs O4epeib, TaK Kak MpH IPOBEAECHHOM nojacyere O =1.

Te >xe 3akiOYeHUs OTHOCATCA W K pacyeTry uuciaa KOoeK B OOJbHHIAX, YHUCIIA
paboTaronMx Kacc B Mara3uHax, yucia o(QUUIHUAHTOB B pecTopaHax u T. A. K coxanenuto,
HEKOTOpbIE€ TPOEKTUPOBUIMKHM COBEPLIAIOT TaKyIO K€ OIIMOKY M MPU pacyeTe MOrpy30YHbIX
CPEACTB Ha CKJIAaX, YUCJIa IPUIAIOB B MOPCKUX ITOPTax U T.II.

5.5. I'eHepanus cJay4alHbIX YHCeJI

[TpakTHyeckoe HMUTAIIMOHHOE MOJEIUPOBaHUE TpeOyeT OOJBIIOro KOJIUYECTBA
CIIy4JaiHBIX YnceN (MHTEpBaIbl MEKIY TPEOOBAHUIMHU, ITUTEILHOCTh 00CTYKUBaHUs, BPEMS
0’KHMJIaHUSI, BpEMSI OTKA3a U T.1.).

[lepBuuHble AaHHBIE ISl MOJTYYEHUS PACIPEAEIECHUN BXOJHBIX MEPEMEHHBIX JOJKHbI
OBITH MOJIyYEHBI ITyTEM HAOMIOIEHUN 32 padOTOMN pealbHbIX 0OBEKTOB — MPHU YIPABIECHUH C
NOMOUIBI0 MOJEIM WIM IyTeM aHajlu3a coOpaHHOM HH(pOpPMAaLMKU O Mpoleccax — IpH
pa3paboTke HOBOro oObekTa. B momenu ciyuaiiHble 4uciia MOTYT MCIIOJIB30BAaThCsS WIIU
HEMOCPEACTBEHHO C peajlbHOro OOBeKTa, HampuMmep TMOTOK aBTOMOOWIEH Ha BXOJe
3JIeBaToOpa, TMOO0 C MOMOIIBIO0 TEHEPATOPOB CIYYatHBIX YHCEl.

[IpumeHeHne ciayyallHBIX 4YHCEN C pPEaJbHOrO0 O0BEKTa OOECHeurBaeT HaWIydllee
npuoImKeHne K pakTUUIeCKy HaOII01aeMOMY MPOIECCYy, HO MPU ATOM:

- HE TapaHTUPYEeTCs] TUIUYHOCTHh JAHHBIX B JAHHBIA MEPHOJ OTHOCUTEIBHO IPYTHUX
NIEpUOJIOB BPEMEHU;

- JUINTENBHOCTh MOJEIMPYEMOIO IpoLiecca OrPAaHUYMBAETCA JUJIUTEIBHOCTBIO
peabHOTO MpoIlecca;

- MOJeNb JIMIIAETCS TPOTHOCTMYECKOM CHIIBI, TIOCKOJIbKY BXOJHBIE JaHHbIE
OTpaHUYEHBI;

- HCKJIFOYAIOTCSI METOJIbl OTIEPATUBHOTO aHAIM3a PE3yJIbTaTOB M KOPPEKTUPOBKH IIaHa
IPOBEEHUS IKCIIEPUMEHTA.

B mpakTudeckoil JesSTenbHOCTH HEMOCPEACTBEHHOE HCIIOIb30BAHUE CITYyYalHBIX YHCEN
C 00BEKTa MCIOJIB3YETCs TOIBKO ISl HACTPOUKH Mozenu. B ocHoBHOM miist popmupoBanus
HY’KHOTO pacipe/ieIeHUs IPUMEHSIOTCSI TE€HEPATOPHI CITyYallHbIX YHCEl.

[IpumeHeHne ciydalHbIX YWCeNn C TpeOyeMbIM 3aKOHOM paclpeaeneHus: OOBIYHO
BBITIOJIHSETCS B JIBa dTarna:

®dopmupoBaHue (U3NYECKUM WM MPOTPAMMHBIM METOIOM ciydaiiHoro uucna Ui,
paBHOMEpHO pacnpeaeneHnoro va uarepsaie [0, 1],1=1,2, ...;

2. Tlporpammusiii mepexon ot Ui k ciywaitHomy umcny Xi, uMmeroniemMy tpedyemoe
pacrpenenenue Fx(X).

['enepaTopsl  OLIGHMBAIOT TIO KadecTBy (OpMHUpyeMOW  MMOCIEeI0BATEIbHOCTH,
OBICTPOJECICTBHIO, TPYAOEMKOCTH WHUIIMAIN3AIMH, MAIIMHHOW HE3aBUCUMOCTH, IIPOCTOTE U



MOHSATHOCTH JIJIS1 ITOJIb30BATEIIS.

Dusuueckue u npoepammuvle cenepamopsi. PaBHoMepHOe pacmpeneneHHoe Ha [0, 1]
CIIy4yallHO€ YHCIIO MPEJCTABISAETCS B KOMIbBIOTEPE B JBOMYHOM (popMe B BUAE N-pa3psiAHON
MOCJIEIOBATEIbHOCTH HyJE€H W €IMHHUI], MPUYEM B KAKIOM paspsle HyJb WIM €IWHHLA
JOJKHBI HAOMIOAaThCsl ¢ BEPOATHOCTHIO 0.5.

Qusuyeckue oamuuxu paBHOMEpHO pacnpeneneHHbXx Ha [0, 1] wmcen cocrost u3 n
UJCHTUYHBIX 110 CBOMM IapaMeTpaM TPUITEPOB CO CUETHBIM BXOJOM, KaXKIbI U3 KOTOPBIX
PErUCTPUPYET HE3aBUCHMBIN MOTOK MMITYJIBCOB OT CUETUHMKA PAJIMOAKTHUBHBIX YACTUL WJIU
IITYMOBBIE BBIOPOCHI AJIEKTPOHHOM jaMIibl. Takol MOTOK MOXKHO CUYMUTATh MPOCTEUIINM, T.€.
€ro pacnpeieneHue NoJYMHEHO T0KAa3aTeIbHOMY 3aKOHY.

JlocToMHCTBOM ~ (pU3MUYECKUX TEHEpPaTopoB  SABIAIOTCS HUCTUHHAs  CIy4alHOCTb
NOJYy4YaeMbIX YMCEN M HCKIIOYEHHE 3aTpar MPOLECCOPHOTO BPEMEHHU KOMIIBIOTEpA HA
reHepanuio ciaydaitHeix yucen. Kpome toro, pabora marymka Hy»XAae€Tcs B MEPHOIUYECKON
anraparypHOi OBEPKE.

llpoepammnvie cenepamopvt TEHEPUPYIOT IICEBAOCHyYalHble 4yucia. usg  3Toro
pa3pabaThiBaeTCsl CHEIMalIbHAs TMporpamMma sl KOMIIbIOTEpa, KOTOpasi BbIpaOaThIBaeT
cnydarineie yucia Ha umHTepBaie [0, 1]. TlporpaMMmHbIe reHEpaTOpbl MMEIOT CIICIYFOIIUC
IPEUMYLIECTBA:

- OTCYTCTBHUE JAOMOJIHUTENBHOTO 000PYI0BAaHUS;

- BO3MOXHOCTb ITOBTOPEHHs IIPOTOHA C TOW K€ MOCIEAOBATEIBHOCTBIO CIy4YalHBIX
YUCEN C LEJIbI0 KOHTPOJS BBIYUCIEHUH, YMEHBIICHHS TUCHEPCHH WIM CPaBHUTEIBHOTO
aHaJv3a BapUaHTOB;

- OTCYTCTBHE HEOOXOAMMOCTH NIEPUOINYECKON TPOBEPKU F'eHEpaTopa.

B HacTosimee BpeMs MOUYTH BCEr/a MCIHOJIB3YIOTCS MPOrpaMMHbIE reHepaTopbl. s
TreHepUPOBAHUS CIYyYaiHOTO YUCIIa UCIIONB3YIOT, HAanpuMep, (QyHKIHUIO

Uk+1=(uUx +¢) (mod M), k=0, 1, ..., (5.13)

rie K- ouepenHoe uuco;

M = 2"; n- pa3psiAHOCTH TEHEPUPYEMOTO YNCIIA;
Uk=0 — Mpon3BOJIbHOE HaYAIbHOE YUCII0, Hanpumep 13852674;
- MYJIbTUIUIMKATUBHAsL KOHCTaHTa, PEKOMEH Ty ETCA:

u(mod 8) =5; M/100 < p< M - MO9S,

Memoo obpammuoii ¢ynxkyuu. YHUBEpCATbHBIM CHOCOOOM Tmepexojia K Tpedyemomy
pactipenencauto F(X) cimydaiiHOW BeTMYMHBI sBIsSETCS MeToj oOparHoi ¢yHkiuu. Ha
puc.5.4. mokazaHa ero rpauyueckas peaau3aus.

Peanuzyercs ciyuaiinoe uncio U, paBHOMEpPHO pacnpeieIeHHOE Ha HHTEpBaje

[0, 1). OHo moxcraBnsiercs B QyHKIMIO pachpenencHus F(X), koTopas omnmchiBaeT
nporecc. M3 ypaBuenus ¢pyukiun F(X) = U onpenensiercs

X =F1(U) (5.14)

U TEM CaMbIM  HAaXOAMUTCS HUCKOMas BEJIIMYMHA CIy4YalHOW BEJIWYUHBI JAHHOIO
pacrpeeneHust.

F(x)
1

T




Puc.5.4. Meron oOparHoii  Qyskiuu: U-coydaiiHOe  YHCIIO, pPaBHOMEPHO
pacnpeneiennoe Ha uatepsaie [0, 1].

Takum oOpazom, o MeToy 0OpaTHOM (DYHKIIMM HEOOXOAUMO COCTABUTH MPOrpamMMy
BBIUMCIIEHUH, KOTOpasi reHepupyeT ciaydaitHoe uucio (5.13), paBHOMEpHO pacupeielieHHOe
Ha uHTepBaie [0, 1) u Beuucnser oOparHyr ¢GyHKIMio pacnpeneicaus (5.14). DyHkum
pacnipenesnenus F(X) paccunThIBalOTCS METOIaMU, TPUBEICHHBIMH B IJIaBe 2.

JI1s1 HEKOTOPBIX pachpeneneHri, UMEIOIINX YJOOHbBIN aHATUTUYECKUN BUA OOpaTHOM
byHKIIMK 3apaHee M3BECTEH IMyTh alredpanyeckoro pemieHus ypaBHenuit (5.13) u (5.14).
Hampumep, mi1st mokazarenbHON (GyHKIIUKA pacipeneseHus

F(x) = 1-e™
ypaBuenue (5.14) mis reHeparopa Oyzaer umeTh Bua: X=- In U/A.

HekoTopble THBI MOIOOHBIX T€HEPATOPOB, aHanuTUYeckue pyHkuuu (5.14) KOTOpHIX
MOKHO OTIPEIETUTh 3apaHee, MpuBeIeHbl B Tadbnure S.1.

MHorue coBpeMEHHbIE MaKeThl JJISI PEIICHHUs] CTaTUCTUYECKUX M MaTeMaTHYeCKUX
3a7a4 MpeJyIaraloT Kak TOTOBBIE alllIPOKCUMAIMK (PYHKIIMNA pacipeesieHns U UM 0OpaTHBIX,
TaK M CPEJICTBa JJIs1 UX HaxoxkJeHus. Pemienue ypaBHenus tuna (5.14) tpedyer O0JBIIOTO
MaIIMHHOTO BpPEMEHHU (ITO NMPUXOAUTCS JeNaTh COTHU M THICSYM pa3 3a OJMH IPOTOH),
OCOOEHHO €ClM HEeT aHaIMTU4YecKod (opMbl. [103TOMYy MIMPOKO MPUMEHSIOTCS Pa3IUYHbIC
NPUOJIMIKEHHBIE METO/IbI, MCIOJIb3YIONUE KYyCOUYHO-IMHEHHBIC alMpOKCUMAIMA OOpaTHOM
(yHKLIHH.

Jns  TUCKPETHBIX pachpeiesieHUil HenpepbiBHAs (DYHKIUSA CIy4alHbIX BEJITUYUH
3aMEHsIeTCS KyMYJSITUBHOM  QyHkiumed. Haumbonee ymoTpeOuTenbHBIE JTUCKPETHBIE
pacrpeieseHus MpUBEACHBI B TabuIe 5.2.

Metoa mnociieoBaTeNIbHBIX CPAaBHEHUW SIBISIETCS JMCKPETHBIM aHajJOroM MeToja
obparnoit ¢pynkimu. OH 3aKiI0daeTcs B mepedope 3HaueHu X, MoKa He OKaKeTCs

F(X-1)=), p,<U s; P,

i<X
riae pi = F(i) — F(i-1).
Hamnpumep, IlyacconoBo pacnpenenenue GopMUpyeTcs Mo CIEAYIOIIEMY aJrOpUTMY:
X=0; b =exp (-A); s=b.
CdopmupoBats paBHOMepHOE pacrpeaenenue U.
IToxa U > s, BEINOJIHATE
X=X+1;b=b*b(WX);s=s+b.
Komnerr nukia.
BepuyTs X. Konen pacuera.
Tabnuua 5.1. AHanuTrdeckue PyHKIUM JIsl TEHEPUPOBAHUS CITyUYalHBIX YUCET.

Tun ¢pynxumu pactupenenenns  |[DyHkmsa — pacnpeseneHus Buyg remepartopa
F(x) X=F*(U)
[Moka3arenbHast 1- g™ - InU/A.
Peres 1- gx202072 o (-2InU)%
Beiibymia 1- XK o (-T In (1-U))*k
Ko 0.5 - 1/m arctan (x - A)/c o tan (w (U-0.5))+A
Jloructuueckoe 1/(1+e (x-ab) a-bin(1/U-1)




Tpeyroasnoe Ha [0, 3] 2(x- x?/ 2a)la a(1- (1- U)os
I[Tapeto 1- (b / x)* b/ (1- U)"e
Tabnuia 5.2. JIuCKpeTHBIE pacnpeieeHus
Tun dyukuun pacnpenenenus | [lapamerpsr IIimotHOCTB Jnana3on
pacrpeeneHus
BeposTHocTH P(X=i)
ITyacconoso (1) A>0 Ne il i>0
BunomunansHoe (N, P) i=0,n
n . n—i
[i jp' 1-p)

OtpunarenbHoe n>=1 n+1-i) . a )”” i>0
ounnomuHabHOE(N, P) i P+p
Jlorapudumuueckmii psag (M) |[0<A<1 —A/iIn(l-2) i>1
I"'eomerpuueckoe (P) O<A<l1 p(l—p)* i>1

5.6. Dj1eMeHThI HMUTALMOHHON MO/ IH

I/IMI/ITaHI/IOHHaH MOICIb COCTOUT U3 BBaHMOHCﬁCTBYIOHlHX OJICMCHTOB!:

- COCTOSIHUM;
- COOBITHIA;

- TEHEPATOPOB CIIyYalHBIX YHCEIT,

- TAUMEPOB;

- 1[enei COOBITHH;

- 1IeJIM MOJICJTUPOBAHUSI;
- CYCTUMKOB;

- 0JI0Ka MHUITHATA3AIN;
- KpUTEpUsL OCTAHOBKHU;

- METOJIOB 00OpPa0OTKHU PE3yJIbTATOB.
Cocmosanue cuctembl (o0bekrta, mnporecca, CMO) omnpenensieTcss cO CTENEHbIO
JeTanu3alii HeOOXOAMMOM U JOCTATOYHOM AJIsl MPOJONIKEHHS Mpolecca MOJCTUPOBAHUS:
npolecc J0JKEH ObITh cBelieH K Maprosckomy. Cocrosuue CMO 3amaercss TEKyIIUM
YUCIIOM 3asiBOK B HeEH, ¢a3zamu Tekyuiero oOcmy>kuBaHUs (IPUOBITHS) U MOMEHTaMHU
HACTYTUICHUS O KANIIMX COOBITUI KaXKI0To BUA.
[Ton cobvimuem wmoaeny MOHUMAETCS CKAYKOOOpa3HOro cocTossHus. COOBITHS MOTYT
OBITh MEPBUYHBIMU (MIPUOBITHE 3asBKU, 3aBEPIICHUE OOCTY>KMBAHUS) U BTOPUYHBIMHU (I10
OTHOUICHHIO K NPUOBITHIO — NPUEM 3asiBKH, MPOJBHKEHUE OYEPEaH), KOTOPbIE HACTYIaOT

KaK CJICACTBHC IICPBUYHLBIX.

C noMoLIbI0 2eHepamopos Ciyyauusix yuceal B MOJAETU (POPMUPYIOTCS €€ OYepe/IHbIe
COCTOSIHHSI (MOMEHTBI HACTYIUICHUS CJEAYIOMUX TEPBUYHBIX COOBITUM KaXKIIOTO BHUIA).
CinyyaliHble BETUYHUHBI TEHEPUPYIOTCSA B COOTBETCTBUU C 3a/IaHHBIM PaCIpECICHUSIMMU.

NmMutupyemslii npoiiecc pa3BUBAETCS B MOJAEIBHOM (CHCTEMHOM) BPEMEHH.

Cuemuux MOJIETLHOTO BPEMEHU HA3bIBAETCS MAtUMepPOM.




Haubouee cioxHbie IpoLecchl MOACIUPYIOTCS YIPOILIEHHO: C HOCMOAHHbIM UWA20M TIO
OCH CHUCTEMHOro BpeMeHU. [lOCTOSIHHBI mIar UCHONb3yeTcs TaKXkKe IMPU PEIICHUU
mudepeHInanbHbIX ypaBHEHUH.

Jpyrum cnocoOoM SIBIIETCA cobObimutinoe 3a0aHue 8pemeHu, KOrJa OHO MEHseTcs
CKa4KOOOpa3HO MpHU HACTYIUICHHMH cOObITUH. @DYHKIMOHUpOBaHHE JIIOOOIro Ipolecca
pazOuBaercsa Ha 3Tanbl (aKTUBHBIE (Da3bl), KAXKABIA U3 KOTOPBIX COOTBETCTBYET HEKOTOPOMY
COOBITUIO W pealu3yercss B OJWH MOMEHT CHUCTEMHOTO BpeMeHH. MeXIy CMEKHbIMU
aKTUBHBIMHM (pa3aMU HAXOJUTCsS MacCUBHAs, B KOTOPOW C JaHHBIM MPOLIECCOM HHUYEro He
IPOUCXOIUT, HO MOXET MPOU30UTHU JIH000€ YUCIO COOBITUH Apyrux mpoieccoB. CoObITHE
MOXET HM3MEHUTh 3HAUEHHE TEKYIIMX aTpuOyTOB, CO3[aTh WJIM YHUYTOXHUTHb CYIIHOCTb,
HavyaTh WM MPEKpPaTUTh aKTUBHOCTb. MojenupoBaHnue TpeOyeT NporpaMMbl, KOTOpas
BBICTPAUBAET M1OCJIEI0BATENBHOCTh COOBITHI B U3 B3aUMHOM 3aBUCUMOCTH.

Jloruka Mozenu peanusyercs B mpolecce 00paboTKU yeneti cobbimuil.

[lern cOOBITHI MOTYT OBITh:

- yenu mexkywux coovimuii,

- yenu 6yOywux coovimuil;

- Yyenu 3a0epAHCanHbIX COObIMUI.

B yenu mexywux cobvimuii HaxoAATCsI COOBITHS, KOTOPbIE HACTYIAIOT B OJJUH MOMEHT
MOJIEJIBHOTO BpPEMEHH (yXOJ U3 CHUCTEMBbI OOCITY>KMBaHHS, NPOJABUKEHUE OYEpEIU U T.II.).
[TocnenoBarenbHOCTh UX 00PAOOTKU CTPOTO OTpEEIIeHA.

B yenu 6yoywux cobvimuu HaXoAsATCs COOBITHS, 3allJIAHUPOBAHHBIE T€HEPATOPOM
CIIy4allHbIX CHUTHAJIOM Ha MOCJIEAYIOIINEe MOMEHTHI BPEMEHHU (3aBEpIICHUE OOCITYyKUBAHUS B
APYTUX KaHaJIax, MPUOBITUE OYEPEIHBIX 3asIBOK, YXO/ U3 KaHAJa U T.I1.).

B  yenu 3adepicannvix cobwvimuii HaxXoOATCS  COOBITHS, pPAa3BUTHUE KOTOPBIX
3a0JIOKUPOBAHO CIJIOKUBIIMMHUCSA B CHUCTEME Ha JAHHBI MOMEHT MOJIEIBHOTO BPEMEHU
YCIOBUSAMHU (HampuUMep, 3aHSATOCTbIO HEOOXOAMMBIX PecypcoB). MOryT HCHONB30BaThCA U
JIpyTHE 1IeNH COOBITUM, OTIpeie/isieMble ClIEU(PUKON KOHKPETHON MOJIEIH.

Ilox wunuyuanusayuey TOHUMAETCS NPUBEICHHE MOJEIM [0 Hadajga IpPOrOHa B
HCXOJIHOE (HYJIEBOE) COCTOSIHME JUIsl 00ECIEeUYeHHs] BOCIPOU3BOAUMOCTH pe3yiabTaToB. [[ms
ATOT0 OOHYJISIFOT CUETYUKHU U FEHEPATOPHI CIIyYalHbIX YUCEIL.

Lenv moodenupoganus NpU TNOCTPOCHUH MOJEIU TPAKTYETCS B Y3KOM CMBICIIE — Kak
oTmpejieNieHue ToKa3aTelield kadyecTBa (DyHKIIMOHUPOBAHUS CUCTEMBI. Llenbio MOXKeT ObITh,
HalpuMep, MOJACYET BPEMEHHU OXUAAHUS, MOJCYET IPOU3BOJUTEIBHOCTH U T.I.). BbIOOD
LENH CYIIECTBEHHO BIHUSET HA CTPYKTYpYy MOJIEIH 4Yepe3 CUYETYHMKH, HEOOXOAUMBIEC s
HAKOIUIEHUS PE3YJIbTaTOB MOJIEIUPOBAHUS.

[TokazaTtenu kauecTBa (PYHKIIMOHMPOBAHMSI MOJENU 3aBUCAT OT €€ BbIXOJa Ha
CTallMOHAPHBIE XAPaKTEPUCTUKA paboThl  (YCTAaHOBHBIIMMHUCS TIPH YCTPEMIICHHH K
OECKOHEYHOCTH CUCTEMHOTO BpeMeHH). Pe3ynbTaThl, HAKOIUIEHHBIE 32 BPEMS MEPEXOJAHOIO
npoiiecca OyayT BHOCUTh OTPEIIHOCTY B KOHEUHBIN Pe3yabTaT MOJAEIMPOBAHU.

Kpumepuui ocmanosea omnpenensieT MOMEHT MpeKpalleHUss MNporoHa mojenu. B
OpocCTeiIleM ciIyyae MPOroH MPeKpaiaeTcs o JOCTUKEHUH 33JaHHOTO BPEMEHU TaliMepoM,
CUeTUMKa 4ncia o0CIy>KEHHBIX 3as8BOK M T.N. bojee mpaBUIIbHBIM yNPaBISATh MPOTOHOM IO
JOCTHKEHHMH 33JJaHHOW TOYHOCTH OJIHOTO U3 MOKa3aTelen.

Obpabomka pe3ynrbmamoé MOJECIUPOBAHUSA COCTOUT B CXATHUM  [OJIydaeMOM
UHPOpPMAIIMK, BBIUMCICHUA CTATUCTHUYECKUX OICHOK (MaTeMaTH4YeCKOTO OXHIaHWUf,



CTaTUCTHUYECKOM  3HAYUMOCTH  pa3W4ydsg  CPEAHUX, [OCTPOEHUS THUCTOrpaMM H
CTaTUCTUYECKUX (PYHKIMM pacnpenenenus). JJonoJIHUTENbHO K ’TOMY HEOOXOAUMO BBIBECTH
pe3yiabTaThl Ha IeYaTh U B ApXUB.

5.7. CpeacrBa onucaHus MoBeJeHNsI 00bEKTOB

MMuTanMOHHAs MOJENb SBISAETCA, KaK IMPaBUJIO, JMHAMUYECKOW MOJIENH, OTPaXKaroLmen
MOCJIeI0BATEIbHOCTh MPOTEKAHUS AIEMEHTAPHBIX MTPOLIECCOB M B3aMMOIEUCTBHE OTIEIbHBIX
3JIEMEHTOB I10 OCH "MOJIEIBHOTO" BPEMEHU twm.

[Tpouecc pyHKIMOHUPOBAHUS 00BbEKTa B TEUEHHE HEKOTOPOTO MHTEpBaia BpeMeHU. T
MOKHO MPEJCTaBUTh KaK CIyYalHyI0 MOCIEI0BATeIbHOCTh TUCKPETHBIX MOMEHTOB BPEMEHU
tim . B Kaxp1ii U3 3TUX MOMEHTOB IPOUCXOASAT U3MEHEHHS COCTOSIHUSI 3JIEMEHTOB 00BEKTa, a
B IIPOMEKYTKE MEKy HUIMH HUKAKNX U3MEHEHUI COCTOSIHUS HE MPOUCXOUT.

[Ipu mnoctpoeHnn QOpMATU30BAHHONM CXEMbl Tpolecca JOJHKHO BBIMOIHATHCA
CIIEAyIOIIee PEKYPPEHTHOE NPAaBUIIO: coOvimue, Npoucxoosuee 8 MOMEHm GpemMeHuU tim,
MOdHCem MOOenupo8amvpCsi MoJjbKO NHOCAe MO020, KAK HNpPOMOOenIupo8aHvl 8ce cobOblmus,
npoucuieouiue 8 MOMeHm épemeny t iam. B IpOTUBHOM cilyyae pe3yJbTaT MOAEIMPOBAHUSA
MOXET ObIThb HEeBEepHBIM. Peanuzaiiis 3TOro mpaBHiia MOXET MPOBOAMUTHCA Pa3TUYHBIMU
Croco0aMHu.

1. llospemennee moodenuposanue ¢ Oemepmunuposanuwvim wiazom At.  Ilpu 1o-
BPEMEHHOM MOJEIUPOBAHUU C JIETEPMUHUPOBAHHBIM IIArOM AJITOPUTM OJHOBPEMEHHO
IPOCMATPUBAET BCE JIEMEHTBI CUCTEMBI YEPE3 JOCTATOYHO Majble MPOMEXYTKHA BpeMeHH At
M aHaJu3MpyeT BCE BO3MOXHBIE B3aUMOJEWUCTBHS MEXIy 3yeMeHTamu. (Croco0
MOJEJIMPOBAHUS C JE€TEPMUHUPOBAHHBIM IIArOM COCTOUT M3 COBOKYIHOCTHM MHOT'OKPAaTHO
ITOBTOPSIFOLIMNXCS JCUCTBUN:

- Ha 1-OM IIIare B MOMEHT tj MPOCMAaTPUBAIOTCS BCE DJIEMEHTHI 00BEKTa U ONpEesieTcs,
KAaKW€ U3 HUX U3MEHSIOT CBOE COCTOSIHUE B 3TOT MOMEHT;

- MOJEIHUPYIOTCSI BCE U3MEHEHHUSI COCTOSIHUS, KOTOPBIE POUCXOJAT B MOMEHT ti;

- MPOU3BOAUTCA nepexo K (1 + 1)-My mary, KOTOpbIid BBITIOJIHIETCS B MOMEHT

tisi =i+ At.

“ITpunonn - At ABJISIETCSl Hamboliee YHHUBEPCAIbHBIM MPUHIIUIIOM TOCTPOCHHUS
MOJAENUPYIONINX AITOPUTMOB, OXBATHIBAIOIINM BEChbMa IIMPOKUM KIIACC peaTbHBIX CIOKHBIX
00OBEKTOB M UX 3JIEMEHTOB JUCKPETHOTO U HEMPEPHIBHOTO XapaKTepa.

Bwmecrte ¢ TeM 3TOT NPUHUMI BECbMa HEAKOHOMHUYEH C TOUKH 3PEHUS pPacXxo/ia BPEMEHU
pabotsl DBM - B TeueHue JIUTEIHLHOTO MEPHOJIa HU OJIUH U3 2JIEMEHTOB CUCTEMBI MOKET HE
MU3MEHUTH CBOETO COCTOSIHUA U IMTPOTOHBI OyayT COBEPIIATHCS BIIYCTYIO.

2. l[lospemennoe mooenuposanue co ciydatinvim uazom (MoJaeIupoBaHue Mo "ocoobM"
cocrosiHusAM). [Ipu paccMoTpeHuu OOJIBIIMHCTBA CIIOKHBIX CUCTEM MOYKHO OOHapy>KHUTb J1Ba
THNA COCTOSHUN CUCTEMBI:

1) oObruHbIE (HE 0COOBIE) COCTOSIHUS, B KOTOPBIX CHCTEMAa HAaXOJUTCS OOJBIIYIO YacTh
BPEMEHHU,

2) ocoOble COCTOSIHUS, XapaKTEepHbIE ISl CUCTEMbl B HEKOTOPHIE MOMEHTHI BPEMEHH,
COBIAJAOIINE C MOMEHTAMHU MOCTYIUIEHUSI B CUCTEMY BO3JEHCTBUN M3 OKPY>KEHHMsI, BBIXOJA
OJIHOM M3 XapaKTEPUCTUK CUCTEMBI Ha TPAHMILy 00JIaCTH CYIIECTBOBAHUS U T.J.

Hampumep, craHok paboTaeT — OOBIYHOE COCTOSIHME, CTaHOK CJIOMaH — 0c00oe
cocrosHue. Jlroboe  ckaukooOpasHOE  HM3MEHEHHE  COCTOSHHS  OOBEKTa  MOXKET
paccMaTpuBaThCs IPU MOJICIMPOBAHUM Kak Mepexo/l B HOBoe "ocoboe" cocTosiHueE.

(13



JlmutenbHOCTh, Tmara At — BeNMWMYMHA CiydaidHas. OTOT CHOCOO OTIWYAeTCs OT
"mpunimna At " TeM, 4YTO BKJIIOYAET MNPOLEIYPY ONPEACICHUS MOMEHTA BpPEMEHHU,
COOTBETCTBYIOIIETO ONMKailieMy 0coOOMYy COCTOSHUIO O M3BECTHBIM XapaKTepUCTHKaM
MpEeABITYIINUX COCTOSHUM.

3. llozasasounvii  cnoco6. Ilpu  MOJENMpPOBAHWUU  MPOIIECCOB  OOpPabOTKH
MOCJIEI0OBATENbHO HMAYLIIMX 3asBOK HMHOTA yAOOHO CTPOUTH MOJEIUPYIOIIUE aITOPUTMBI
M03asBOY-HbIM CIOCOOOM, NPU KOTOPOM MPOCIIEKUBAETCS MPOXOKACHUE KaXIOW 3asiBKU
(meranu, HocuTess MHPOPMAIIMK) OT €€ BX0J]a B CUCTEMY U J0 BbIXOJA €€ U3 CUCTEMBI.

[locne 3TOro anropuT™M MpeayCMaTpUBAET IEPEXO]l K PACCMOTPEHMIO ClEAyroIeH
3adBKU. Takoro pojaa MOJENUPYIOIINE AJITOPUTMBI BECbMa IKOHOMHBI U HE TpeOyloT
CHELMATBbHBIX Mep Al y4yeTa OCOObIX COCTOSHUN cuUcTeMbl. OIHAKO 3TOT CHOCOO MOXKET
UCITOJIb30BaThCS TONBKO B MPOCTBIX MOJIEIISIX.

OCHOBHBIM CpPEJICTBOM CHEIU(DUKAITUN TIOBEACHHS O0BEKTOB MOTYT OBITh:

- nepemenmble;

- matimepul;

- cmeumuapmai.

llepemennvie - BXOOHBIE W BHYTPEHHHE TapaMeTPbl CHUCTEMbBI, OTPAXKAOT
U3MEHSIIOLIUECS XapaKTePUCTUKU 00bekTa. OHU SIBISIOTCA TEPEMEHHBIMU AHATUTUYECKUX
dbopmyn, anredpamdyeckux v AUdPepeHIUATBHBIX YpaBHEHUNW U HX cucteM. HekoTopsie
HEpEMEHHbIE HE U3MEHSIOTCS B IIPOLIECCE MOJIETUPOBAHUS, OHU 334al0TCSI B BUJI€ TAOIMYHBIX
JaHHBIX (TapaMeTpOB) NEPE]T MPOBEICHUEM KaXkI0I0 SKCIEPUMEHTA.

Taiimep- 610K MOAEIHUPYIOLIEH CUCTEMBI, ONPEEIAIOMINNA UHTEPBAT BPEMEHU PabOTHI
ompeneneHHon ee yactu. TaiiMep MOXHO ompeensTh (Ha3Hadarh) Il HEOTPAHHMYEHHOTO
KOJIMYECTBA MOJICUCTEM MOJEIUPYIOIIEH CUCTEMbl Ha OINpPENeEHHbIN MHTEpBaJl BPEMEHU U
M0 OKOHYAaHUM STOTO MHTEpBaja BBIMNOJHATH 3aJaHHOE JIEWCTBUE — MEPEXOJl, pacyer,
BU3YyaJIM3alMsl pe3yabTara u T..I.

Cmetimyapm — OJIOK MOACITHUPYIOIIEH CHUCTEMBblI MO3BOJISET OCYIIECTBIATH MEPEXOJIbl
00BeKTa M3 MPEIbIIYIIEro COCTOSHUS B HOBOE COCTOSTHUE IOJ BO3JEHCTBHEM COOBITHH U
ycinoBuid. Jlo0asg ciokHasi JIOTMKa TMOBEAEHUS OOBEKTa BO BPEMEHHU O] BO3JCHCTBHEM
COOBITUM M YCJIOBHM MOXKET OBbITh BbIpaXEHA C MOMOIIBI0 KOMOWHAIMKA CTEHUT-4apTOB,
audpepeHInanbHbIX,  anreOpanvdeckux  ypaBHEHMH, TMEpEeMEHHBIX, TallMepoB U
MIPOTPaMMHOTO KOJa.

Anrebpanueckue U nud@epeHnraabHble YpaBHEHUS, KaK U JIOTUYECKHE ypaBHEHUS,
3alMCHIBAIOTCS. B MOJIEIM AHAJUTHUYECKM U BBINOJHSIOTCA C IOMOIIBI0 OJHOTO H3
COBPEMEHHBIX 00BEKTHO-OPUEHTUPOBAHHBIX A3BIKOB MIPOTPaMMUPOBAHUSL. B
JNEMCTBUTEIBHOCTU Pa3pabOTYUK MOJIEIH HE CO3JaeT MOJIHbIE IPOrPAMMBI Ha ONPEIETICHHOM
A3bIKE, a JIMIIb BCTABIAET (parMeHThl KoJa ((hopMyJibl, ypaBHEHHUS, IEPEMEHHbBIE) U T.1. B
CHELMATIBHO MPEIyCMOTPEHHbIE Ui 3TOr0 MOJsA. OTH (ParMEHTHl BBIPAKAIOT JIOTUKY
pabOThl KOHKPETHBIX IIAroB WIM AeUCcTBUN B mojaenu. Ho B 11000M cilyyae BKJIIOYaEeMbIC B
Mojenb  (parMeHTbl JOJKHbI  ObITh CHHTAKCMYECKM TPABUJIBHONM  KOHCTPYKIUEH
KOHKPETHOIO sI3blKa, MO3TOMY pa3pabOT4YMK (HE TMOJb30BaTENb) MOJENU JOJIKEH HMETh
MpEeACTaBIEHUE 00 ITOM SI3BIKE.

OCOOEHHOCTPIO ~ MMHUTHPYIOIIUX  MOJEJEH  SBISETCS  MMUTAlUA  HECKOJbKHUX
MapaJuIeIbHO MPOTEKAIOIMX IPOLECCOB (Kak B JedcTBUTENbHOCTH). IIpm  3TOM Bpems
OPOTEKaHUs JUIsl NapaJUIeNIbHBIX MPOLIECCOB €IMHOE I BCE CUCTEMBL. DTO JOIKHO OBIThH



OpPTaHW30BaHO TaK, YTOOBI HUKAKUX JOTOJHUTEIBHBIX YCUJIUM IS 3TOTO OT pa3paboTymka
HE TpeOoBaJIOCh.

Mooenvhoe, gusuueckoe u eupmyanvroe epems. MooenvHoe(cucmemHnoe) 8pems- 3TO
YCIIOBHOE JIOTHYECKOE BpEMS, B €IMHUIIAX KOTOPOTO OMPEIEICHO MOBEACHUE BCEX 0OHEKTOB
mMozenu. MojienbHOe BpeMs MOXKET H3MEHSIThCS HENMPEPHIBHO, €CIU TOBEJIECHUE O0BEKTa
omuckiBaeTcs UM PepeHINATbHBIMA YPAaBHCHUSAMH, WIH JUCKPETHO, €CIU B MOJICIH
MPUCYTCTBYIOT TOJIBKO JUCKPETHBIE COOBITHS — OT MOMEHTA HACTYTUICHHS] OJTHOTO COOBITHS
0 MOMEHTa HACTYIUIEHUS Jpyroro coOblTvs. EauHWIIa MOIEIHHOTO  BpEMEHU
UHTEPIPETHPYETCS KakK JIFOOOW OTPE30K BPEMEHH: CEKyHJa, MHUHYyTa, d4ac, roa. Ilpwu
WHTEPIPETAIINHA MOJIEITHHOE BPEMS MOXET OBITh YMHOXKEHO Ha JII000# K03 OUITHEHT.

Qusuueckoe 6pems- ITO BpeMs, 3aTPauMBaeMO€ KOMITBIOTEPOM Ha WMHTAIIHIO
JCUCTBUIA, KOTOPHIE IOJKHBI OBbITh BBIMOJIHEHBI B MOJEIW B TEUEHUE OJHON EIMHHIIBI
MOJENbHOTO BpeMeHH. OHO 3aBHCHT OT MHOTHX (DaKTOpPOB, B YAaCTHOCTH OT KOJUYECTBA
napajuieIbHO OCYIIECTBISIEMBIX MPOIECCOB, OBICTPOICHCTBUS KOMITHIOTEPA, COBEPIICHCTBA
nporpaMMbl. MexXay MOJENbHBIM H (U3MYECKUM BpeMEHeM [UIsl JaHHOM MOJENH
CYILIECTBYET OMPECTIEHHOE COOTHOIIICHHUE.

Bupmyanvnoe epems. B pexume BHPTYyaTbHOTO BpPEMEHU KOMITBIOTEp paboTaeT C
MaKCUMaJIbHOU CKOPOCTBIO 0€3 MPUBSZKHU K (PU3HMUECKOMY BpEMEHH.

Cpedcmea anmumayuu TO3BOJNSAIOT TONB30BATENIO CO3/aTh BHUPTYaJbHBIA MHpP
(COBOKYITHOCTh TpadUuecKuXx o00pa3oB, KHUBYKHD MHEMOCXEMY U T.1.), YIpaBJISeMbIi
TUHAMAYECKHMH TMapaMeTpaMu MOJENH, IO 3aKOHaM, OIPEACIICHHBIM II0Jh30BaTelieM C
MTOMOIIIbIO YPAaBHCHHWH W JIOTUKU MOJICTHUPYEMBIX OOBEKTOB. BusyanabHOE mpeacTaBiIcHUE
00BEKTOB TIOMOTAaET TOJIb30BATEN0 MPOHUKHYTh B CyTh MPOIECCOB, MPOUCXOMASAIIUX B
CHCTEME.

5.8. IMuTannoHHoe MO1eJIMPOBAHNE CTOXACTUYECKHX 00bEKTOB METOI0M
MomnTte-KapJio

Meron MonTe-Kapio- 3T0 YMCHEHHBIM METOJ PELICHUS MAaTeMAaTHYECKUX 3a4ad IpHU
NOMOIIM MOJEIMPOBAHUS CilydaHbx BennunH. Camo Ha3anue «MonTte-Kapno»
IIPOMCXOIUT OT IrOpoJa B KHsKeCTBE MOHAKO, 3HAMEHUTOTO CBOMM MT'OPHBIM JTOMOM.

WNnes Meroga cOCTOMT B CieAyroleM. BMECTO TOro 4rto0Obl ONMUCHIBATH IPOLIECC C
NOMOIIbI0  aHAIUTUYECKoro anmnapara (quddepeHuuanbHbIX WKW alreOpandecKux
YpPaBHEHUI), MPOU3BOJUTCS «PO3BITPHILD) CIYYaHOTO SBIECHHS C MOMOIIBIO CIIELHAIBLHO
OPTaHM30BaHHOM MPOIEAYPHI, BKIIOYAIONIICH B ce0sl CIy4alHOCTh M JAIOIICH CIydaiHbIHI
pe3ysbTar. B JEHCTBUTEIBHOCTH KOHKPETHOE OCYILECTBICHUE CIy4alHOIoO IIpolecca
CKJIa[IBIBACTCS KaXIbplii pa3 MO-MHOMY;, TaK K€ M B pE3yJbTaTe CTATHCTUYECKOTO
MOJEIUPOBAHUSA Mbl IIOIYYaeM KaKIbIA pa3 HOBYIO, OTIMYHYIO OT JPYyIUX peaau3anuio
HCCIIEyEMOTO IpoLecca.

DTO MHOXECTBO pealu3aliil MOXKHO HCIIOJIb30BaTh KAK HEKHM HMCKYCCTBEHHO
MOJIyYEHHBIA CTaTUCTUYECKUN MaTepuas, KOTOPHIH MOXET ObITh 00paboTaH OOBIYHBIMU
MEeTOoJaMu MaTeMaTudeckoil cratuctuku. Ilocrne Takoir 0OpabOTKM MOTYT OBITH MOJYYEHbI
M00bIE MHTEPECYIONIME HAC XapaKTEPUCTUKHU: BEPOSITHOCTU COOBITHI, MaTeMaTH4eCcKue
0KUJIaHUS U TUCIIEPCUU CIIyYaWHbIX BEJIUYUH U T. [I.

Aneopumm ucnoaunenuss memooa Monme-Kapo.



1. TloaroTroBKa JaHHBIX MJIsi MOJEIH- TOJYYEHHUE TEOPETUUECKUX pachpeaesieHU
BXOJIHBIX MTAPaMETPOB OOBEKTA;

2. BBoJ TeopeTHYECKHUX pacTpe/IeICHIH mapaMeTpOB 00BEKTA B IPOTPaMMY;

3. 3aganue KpuTepHsi OCTaHOBA PabOTHI MPOTPaMMBbI MOICTUPOBAHUS;

4. T'e”epanusi CIy4ailHOTO 4YHCJIa JJIs KaXXJI0ro BXOJHOTO IMapameTpa O0ObeKTa B
COOTBETCTBHUM C UX TEOPETUUECKUMU PACIIPEICIICHUSIMU, CM. pazaen 3.5.;

5. IIporon Mojenu 1Mo Kak10M reHeparuy CIydyaliHbIX YUCET;

6. COop CTaTUCTHMYECKOTO Marepuaja IO pe3yjbTaTaM MOJEIUPOBaHUS- (PYHKIIUU
1[EJIW ¥ TPOMEXKYTOUYHBIX MMapaMeTPOB MOJICIIN 10 KaXKI0W reHepaluu;

7. Ecnm kpuTepuii 0CTaHOBA JOCTUTHYT, TO HEOOXOIUMO PacUeThl MPEKPATUTH (CTOII),
B IIPOTHUBHOM CJIy4ae MPOI0IAKUTh, BEPHYTHCSA K 11.4.

8. PacyeT CTaTUCTMYECKUX XapaKTEPUCTHK: MATEeMaTHYE€CKOTO OXKUJIAHUS, CPEIHUX
3HAYEHUN U MOMEHTOB i1 (DYHKITMH IIEJTA U IPOMEKYTOUHBIX MTapaMeTPOB MOJIEIH;

9. Komner pacuera.

Kpurepuem octaHoBa MOTYT OBITh:

- KOJIMYECTBO CIIYYalHBIX YHCEI MO KAXKIOMY BXOJHOMY Mapamerpy;

- BpeMsl pacyeTa;

- abCOJIFOTHOE 3HaYeHUE (PYHKIINH,

- CKOPOCTbh U3MEHEHMSI 11eJ1IEBOU (DYHKIIUH.

[Ipy MomenupoBaHUM CIAy4YalHBIX SIBIEHUWA MeToaoM MonTe-Kapiio Mbl monb3yemcs
caMOM CIy4ailHOCTBIO KaK amnmapaToM MCCIIE0BaHUs, 3aCTaBIsIeM €€ «pabdoTaTh Ha HACY.

Hepenko Takoii mpremM OKa3bIBAETCS MPOIIE, YEM TMOMBITKA MOCTPOUTh AHATUTHYECKYIO
Mozenb. Jlisi CIOXKHBIX oOmepainuii, B KOTOPHIX YYacTBYET OOJIBIIOE YHCIO DJIEMEHTOB
(MammuH, e, opraHu3aiui, MOACOOHBIX CPEACTB), a CiydailHble (AKTOPbHI CIOXKHO
MeperIeTeHBI, re Tmpolecc - SIBHO He MapKOBCKHIM, METOJ CTaTUCTUYECKOTO
MOJISTUPOBAHUS, KaK MPABUIIO, OKA3bIBACTCS MPOIIE aHATUTUYECKOTO (a2 HEPEAKO ObIBACT U

C€ANHCTBCHHO BOSMO)KHBIM).

. Brog Kpureprni
IToproToexa | | T 7
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Puc. 5.5. Anroputm moaenupoBanust metogoMm MounTe-Kapio.
[lepBas 0coOEHHOCTP METOMA - MPOCTasi CTPYKTYpa BBIYUCIUTEIBHOTO aITOPUTMA,
BTOpasl - MOIPEIIHOCTh BBIMKCICHUM, Kak MpaBmio, mporopimoHanbHa D/IN2, toe D -



HekoTopas noctosiHHast, N - uucno ucneiranuii. OTcroa BUAHO, YTO AJIE TOTO YTOOBI
YMEHBIIUTH MorpentHocTs B 10 pa3 HyxHO yBemmuuth N (T. €. 00beM padotsl) B 100 pas.
SIcHO, YTO JTOOUTHCS BBICOKOM TOYHOCTH TAKUM IyTeM HEBO3MOXHO. [losToMy OOBIMHO
roBopsT, 4to Meton Monte - Kapno ocobeHHo 3(pdekTuBeH mpu peleHn Tex 3a1ady, B
KOTOPBIX PE3yJIbTAT HYKEH ¢ HeOOJBIOH TOUHOCTHIO (5-10%).

B 3amavax wuccnemoBanus onepauuii Meron MoHnrte-Kapno mpuMmeHsieTcs B
TPEX OCHOBHBIX CITy4asix:
- MpPU MOJCTUPOBAHUM CIIOKHBIX, KOMIUIEKCHBIX OTIEpalliid, T/l MPUCYTCTBYET
MHOT'O B3aMMOJICUCTBYIOIIMX CIIy4ailHbIX (haKTOPOB;
- TIpU TIPOBEPKE NPUMEHHUMOCTH O0Jiee MPOCThIX, AHATUTHYECKUX METOJO0B H
BBISICHEHUH yCIIOBUN UX IPUMEHUMOCTH;
- B LIEJIIX BBIPAOOTKH MOMPABOK K AHATTUTUYECKUM (POPMYJIaM TUIIA «IMITUPUUECKUX
(bopMy1» B TEXHUKE.

bubauorpadguyeckunii Ciucok

I'opaeeB, Anexkcanap Cepreesuuy. MojenupoBanue B arpouHkeHepun | Tekcr]:
y4eOHUK  JJs  CTYACHTOB  BY30B, OOydYaloLIUMXCs IO  HAIpaBJICHUIO
"Arpoumxenepus" / I'opnees, Anekcanap CepreeBud. - 2-€ U3A. ; UCHpP. U JIOM. -
CII6. : Jlans, 2021. - 384 c.

I'opnees A.C. MogennpoBanne B arpoumxkeHepuun 2021 1. Pexum

noctymna::http//e.lanbok.com DbC «JlaHby.
1. Konuenuusi pa3BuTHs arpapHOod HayKH M HAyYHOro OOECIEeYEHMsI arpONpOMBIILIEHHOTO
koMmiuiekca Poccuiickoiri @enepammu Ha nepuon 1o 2025roma. M.: OHO «Tumorpadus

Poccenpxo3akamemus», 2020. — 45c¢.

Mexanu3zanusi ¥ TEXHOJIOTHS KUBOTHOBOACTBA [Tekct] : ydeOHUK auis
CTYJICHTOB BBICHIMX YYEOHBIX 3aBEJIEHUN, OOydYaroluXcsi MO CHEeHHaTbHOCTH
311300 "Mexanuzanusi cenbckoro mpousBojctBa’ / B.B. Kupcanos, JI.H.
Mypycunze, B.®. Hekpamesuy u ap. - M. : KonocC, 2021. - 584 ¢

Mexanu3anmuss M TEXHOJOTHS KUBOTHOBoOACTBA [Tekcr] : ydeOHUK s
CTYJICHTOB BBICHIUX YYEOHBIX 3aBEJICHUN, OOyYarolmuXcsi MO CHEIHATbHOCTH
"MexaHnusanus CEJILCKOTO MIPOU3BOACTBA" (HampaBieHUE 110800
"Arpourkenepus") / B.B. Kupcanos, JI.H. Mypycunze, B.®. Hekpamesuu, B.B.
[lleBuoB, P.®. ®unoHoB . - Mocksa : UTHDPA-M, 2022. - 585 c.
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HMuBecTupoBaHre HAYYHO-TIPUKIATHBIX TPOEKTOB B arpOUHKEHEPUU: METOANUECKHE PEKOMEH-
Ty JUIsl IPOBEICHHS MTPAKTHUECKHUX 3aHATHH CO CTYJACHTaMU, 00Y4YaIOUIMMUCS 10 OCHOBHOM 00p a-
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TOTOBJICHBI:
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Ha3Ha4YeHBI 7S CTYJIEHTOB OYHOW M 3a04HOU (hopM 0OyueHHs HampaBiIeHHOCTeH (mpoduieii) odpazo-
BaTelIbHBIX Iporpamm: «LludppoBbie TEXHUYECKHE CUCTEMBI B arpoOu3Hecey, « IIeKTpooOopy0BaHNe
U 3JIEKTPOTEXHOJIOrUM» 1o aucuuIuinie « OneHka 3ppeKTHBHOCTH MHBECTULIMOHHBIX IPOEKTOB».

MeTonu4ecKre PEKOMEHAAIME OOCYKIEHB U OM00pEHBI Ha 3acenanuu Kadenpsl DKCILTyaTalUs

MAIIUHHO-TPAKTOPHOI'O ITapKa
«20» mapta 2024 r. IIportoxosn Ne 8.

3aB. kadenpoil « IkcmryaTalus MalluHHO-TPAKTOPHOTO MapKa bauy-
puH A.H.
( kacpenpa) (moamuchk) (®.1.0.)
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BBeaenue

Juctummna «OneHka 3pQeKTUBHOCTH HHBECTULIMOHHBIX MPOEKTOB» B 0a30BYI0 4YacTh MOJY-
aeil. ObecneynBalONMMU JUCUUIUIMHAMHE Ui Kypca «OneHka 3()(eKTHBHOCTH HHBECTHUIIMOHHBIX
IPOEKTOB» SBISAIOTCS AUCHUIUIMHBI NMPO(ECCHOHATBHOTO IUKIA MPEAbITYIIEH CTyHNeHHM BBICIIETO
npodeccuoHanbHOro 00pa3zoBaHus. /IMCIMIIIINHA, B CBOIO OYepelb, SBISETCS MPEPEKBU3UTOM IS
CIEAYIONINX Y4eOHBIX KYPCOB:

- o npoduio odpazoBaTeNbHON nporpammsl « TexHuUeckue cucteMsl B arpobusnece»: «lla-
TEHTOBEJICHWE M 3allMTa TeXHHUYecKod HHpopmanum», «IIpoexkTupoBaHuEe W HCIBITAHUS MAIUH U
00opy1oBaHMUs 7151 dKUBOTHOBOJICTBA», « T€XHOIOTHs MAIIMHOCTPOCHUS;

- mo npodmirro 00pa3oBaTENBHON MPOrpaMMBl « DIEKTPOOOOPYIOBAHME U AIIEKTPOTEXHOJIO-
rum»: «llaTeHTOBeAGHUE U 3aIUTa TeXHUYECKOH MHpopManmmn», «MoaenupoBaHHEe M ONTUMHU3AIMIS
HKCIUTYaTalHOHHO-TEXHOJOTUIECKUX MPOLIECCOB B 3JIEKTPOIHEPT €TUKEN;

Legp AMCHUIVIMHBI — HAYYUTh OCHOBHBIM HAlpaBJIEHUSAM U COBPEMEHHBIM MOAXO0/aM HH-
BECTHPOBAHUS HAYYHO-TIPUKIIAJHBIX IPOEKTOB B arpOUHIKEH EPHH.

3agayu IMCHUIIUHBI:

- (popMHUpOBaHKE CIIOCOOHOCTH CAMOCTOSITEIBHO NMPUOOPETATh U UCIOJb30BaTh B MPAKTHY e-
CKOH J1eATeIbHOCTU HOBbIC 3HAHUS U yMEHHS B 00JIaCTU MHBECTHPOBAHMS HAyUHO -IPUKIIAJAHBIX IIPO-
€KTOB B arpOMHKEHEPUH;

- popMHpOBaHME CIIOCOOHOCTU aHAIN3UPOBATh U MIPOrHO3UPOBATH SKOHOMUY eCKUE (P (PEKThI
U TIOCJIeICTBUS PA3BUTHUS HAYKU U IIPOU3BOJICTBA B arpOMHXKEHEPUH U BECTH IIOUCK PEIeHUi B cdepe
YOpaBJIEHUs pealu3alueil Hay4dHO-IPHUKIAJHOIO IPOEKTa, YIpaBJICHUS PHUCKaMU U (PUHAHCOBBIM
o0ecrneUeHUEM;

- (popmupoBaHUEe CIIOCOOHOCTH MPHU HNOJArOTOBKE MHBECTUPOBAHUS HAYUHO-TIPUKIAIHBIX MPO-
eKTOB PAaCCUUTHIBATh U OLIEHUBATh YCIOBUS U MOCIEICTBH (B TOM YHCIIE 3KOJIOTMYECKHE) IPUHUMA -
MBIX OpPraHMW3aLMOHHO - YIPABICHUYECKHX PEIICHUH B 00JIACTH TEXHUUYECKOTO M JHEPreTUYEeCKOTO
oOecrieueHHsI BHICOKOTOYHBIX TEXHOJIOTHI POU3BOJICTBA CEIbCKOXO03HCTBEHHON TP O/TyKIIHH.

[TpakTrueckue 3aHATHS 110 JaHHOW TUCIUILIMHE MOJHOCTHIO OXBATHIBAIOT KOHTAKTHYIO paboTy
IpernojaBaTelis co CTyACHUECKOI ayuTopueil kak B pamkax oyHoi (18 vacoB), Tak u 3a04uHOi (6 Ua-
coB) popm 0OyueHus. B nanHoii cBs3u yaensercs oco6oe BHUMAaHKUE PalliOHATBHOMY pacIpeieleHHIO
BPEMEHU KaK Ha CaMMX MPAKTUYECKUX 3aHATUAX MO pasfenam 2-5, Tak U IpH MOJATOTOBKE CTYJECHTOB
YPOBHSI «MarucTpaTtypa» K 3aHsITHSM.



IIpakTHyeckoe 3aHATHE N0 pa3aeny 2.

NHBECTUIHMOHHOE TPOEKTUPOBAHUE B AI'POUH’KEHEPUU

Heﬂb u 3aoauu RPAKMUYECKO20 3AHAMUA

Heab mpoBeneHUs MPAKTUYECKOTO 3aHATUSA IO yKa3aHHOMY pasleily — Hay4WTb CTYyJECHTOB
YPOBHSI «MarucTpaTypa» IMOHUMAaTb COBPEMEHHbIE OCOOCHHOCTH MHBECTUIIMOHHOTO NMPOEKTHUPOBAHUS
U IPUMEHSTH MOJIyYeHHbIE 3HAHUS B paMKaX pa3pabOTKH Hay4HO-TPUKIAIHBIX POEKTOB B arpoMH-
JKEHEpUU.

Hacrosimee mpakTiuueckoe 3aHsITHE HANpaBiIeHHO HAa (JOpPMUPOBaHHE KOMIIETCHIIMM B pamMKax
KOTOPOH IpelyCMaTpUBAETCs BIaJEHUE METOAAMHU aHAIHM3a M IMPOTHO3UPOBAHUS SKOHOMUYECKHX 3 (-
(EKTOB M MOCIEICTBUI peaan3yeMoil U IJIaHUpyeMO AesTeabHocTH. B 1aHHOH cBs3M, 10 3aBepiiie-
HUIO JTAaHHOTO 3aHATHS CTYACHTBI JOJIKHBI:

Memoouueckue ykazanusa K npo8eo0eHu0 3aHAmu

B pamkax gaHHOIro MpakTUYECKOTO 3aHATUS 3aIUIAaHUPOBAHO TPU BUAA pabOThI CO CTYIEHTaMHU:
YCTHBIM ONPOC B paMKax aHAIUTUYECKUX BOIPOCOB M 3aJaHUM, TECTUPOBAHHE IO TeMaM | -2 u pere-
HUE pacyEeTHBIX 3a/1ad.

Jlist mpoBeieHnsl yCTHOTO ONIpOca CTYIEHTBI IOJKHBI IPEABAPUTEIBLHO TOATOTOBUTHCS K HEMY,
OTBETHUB Ha NPEAJIOKCHHbIE AHATUTUYECKHUE BONIPOCH] U BBINOIHUB 3a1aHus. B xo1e ompoca oOcyxe-
HUIO MOJUIeKaT BOIPOCHI, NMpeJHa3HAYEHHbIE JJI CAMOCTOSITEIbHOr0 M3ydeHus. Onpoc mpoBOIUTCS
npenojaBaTesieM (pOHTAIbHO, B HETO BOBJIEKAIOTCS BCE CTYJIEHTHI, IPUCYTCTBYIOIIME Ha 3aHATUH. B
X0Jle oIpoca MIperonaraeTcst Kpatkoe o0cyx aeHue npo0iem, U3y4yeHHbIX B JAHHOM paszjene. AHallu-
TUYECKHUE BOIIPOCHI U 3aJJaHUs pa3[elIeHbl 10 TPEM I'pyIIaM CI0KHOCTH, YTO COOTBETCTBY €T IIOPOTO-
BOMY YPOBHIO OCBOEHHS YUYEOHOTO MaTepuaia CTyJEHTAMH B paMKax TeKyIllero KoHTpois. I1o pe3yns-
TaTaM OIpOca IMPENOaBaTeNIb MOXKET OLEHUTh IIOPOrOBbIIl YPOBEHb YCBOEHMSI MaTepuasa ONpPOLIEH-
HBIX CTYJECHTOB Ha «YyJOBJIETBOPUTEIIBHO», «XOPOLIO» WM «OTIUYHO». B cilydae oTka3a oT oTBeTa Ha
BOIIPOC IpernogaBaTesis 10 MUHUMaJIbHOMY YPOBHIO, JINOO HENPaBWIBHOIO OTBETAa Ha BOIIPOCHI MUH U-
MaJbHOT'O MOPOTOBOTO YPOBHS 3HAHUM, YMEHUN U HABBIKOB, MIPEAYCMOTPEHHBIX HACTOSIIUM pa3aesioM
JUCLUIUIMHBI, OLIEHKA 110 JaHHOMY BHJAY palOThl y CTyJEHTa SIBJISIETCS HEYAOBIETBOPUTENbHON. B
ClIlyyae OTCYTCTBHS CTYJIEHTAa Ha 3aHATHM €r0 3HaHUS aHAJIUTUUYECKON YacTH MaTepuaia Mo JaHHOMY
pazfeny He 3aCUUTBIBAKOTCS.

TectupoBaHue MPOBOAUTCA IperoaBatesieM B cooTBeTcTBUU ¢ TpeboBaHusmMu OI'OC Ha Oy-
MaXHOM Hocutese. TecTsl pa3ieneHsl 10 TPEM IPYIIaM CI0KHOCTH, YTO COOTBETCTBYET MOPOTrOBBIM
YPOBHSM OCBOEHHS y4eOHOr0 MaTepuaya TeCTUPYEMBIX CTYJEHTOB Ha «yIOBJIETBOPUTEIBHOY, «XOPO-
110» WJIN «OTIAU4HO». KpuTepuu olieHKH TECTOB U COOTHOLLIEHHUS BO3MOKHBIX BApUAHTOB MPaBUIIbHbBIX
OTBETOB B paMKaxX Ka)KJoro 0J0Ka MpeCTaBIECHbl B IPUIOKEHNH 2 K HACTOSIIUM METOJAUYECKUM yKa-
3aHUSIM.

Pemenne pacueTHbIX 3aJa4 IPEAIIOJAracT pa3BUTHE HABBIKOB CTYJIEHTa YPOBHS «MarucTpaTy-
pa» B paMKax M3y4E€HMs HACTOSILErO pasfelna. 3alayd paclpelelIeHbl 110 TPEM I'PYIIaM CIOXKHOCTH
(mo mopsimky Nel, Ne2, Ne3), uTo COOTBETCTBYET MOPOTOBBIM YPOBHSIM OCBOCHHUSI y4€OHOTO MaTepH ana
TECTUPYEMBIX CTYJACHTOB Ha «yJ0BJIETBOPUTEIIHHOY, «XOPOIIO» UIH «OTINYHO». 3a/1a4a JI0JKHA ObITh
pelieHa NpaBWiIbHO U 00bsACHEHa M0 X0ay Bcero pemenus. [Ipu aToM, oOydaromumiicss MOXKET HOJIb30-
BaThCS JIONOJIHUTEIBHBIMU MaTepHalaMd TEOPETUYECKOro IlaHa (JIeKIUH, yueOHble T0co0us) ¢ pas-
pelIeHns npenogaBaTes.

Kputepun OLIeHKHU BBIIOJHEHUS NMPAKTUYECKOrO 3aHATUSA B LIEJIOM IIPEJCTABIEHBI B IPUIOX €-
HUU | K HACTOALIMM METOAMYECKUM yKa3aHHUSM.

[Tpo10IKUTENBHOCTD BCEX BUJIOB pabOT Ha MPAaKTUYECKOM 3aHATHH OIpeiesiseTcss TpeOoBaH u-
eM, u3noxeHHsIM B @OCax 1o JaHHON AUCIUILIMHE, a €r0 YacTOTa 3aBUCUT OT KOJIMYECTBA BBIEIIC H-
HOTO BPEMEHHU B paMKax 3a04YHON WM OYHOM (opM 0OydeHHMs], ONpeeICHHbIX YUYEOHBIM IJIAHOM H
3aKpeIIeHHBIX B paboyeil mporpamme.
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AHnanumuyeckue 60npocwl u 3a0aHUA

Hackonbko (opmanizoBan Or3Hec-TIaH Kak SKOHOMIYECKUI TOKyMEeHT?

Onpenenute nporiecc Ou3Hec-TIIaHUPOBAHUSL.

B uem HazHaueHve OM3HEC-TIIaHa HAYYIHO-TIPUKIIAHOTO TPOSKTa?

OxapakTepusyiiTe cucTeMy OM3HEC-TUTAHUPOBAHUSI.

OxapakTepu3yiiTe 3HaUCHHE pe3tOMe Kak pasziesia OM3Hec-TuIaHa.

Onpenenute Npouecc HBECTULIMOHHOTO MMPOEKTUPOBAHHUS.

OxapaxkTepu3yiTe MapKeTUHIOBYIO CTAJUI0 NHBECTUIIMOHHOTO MPOEKTUPOBAHMUS.

KakoBo conepkaHue nNpou3BOJACTBEHHO-TEXHUYECKON CTaANN HHBECTUIIMOHHOTO MPOEKTUPOBa-
HUsI?

Oxapakrtepusyiite (prHaHCOBO-OLEHOYHYIO CTAIMI0 HHBECTHIIHOHHOT'O MPOEKTUPOBAHUSI.
OxapaxkTepusyiTe eI UHULIMATOPOB HAyYHO-IIPUKJIAJHOIO NMPOEKTa — KaK YaCTHOIO JMLA, TaK U
KOMITaHUH.

YcnoBust npumenennss SWOT-aHamm3a B MapKeTHUHTOBOM OOOCHOBaHMHM HAyYHO-TIPUKIIATHOTO
npoekra’?

OxapakrepusyiTe pa3avudHbIe LEIU MAPKETUHIA ¢ TOUYKH 3peHus ToBapoB B2B uB2C?

UYro ciienyeT NOHUMATh M10]] HOHATHEM «MHHOBALMOHHAS CTPATErus»?

B uyeMm cyTh nornomaronei cTpaTeruu JMUEeH3UpOBaHUs?

Yrto 00beqUHAET KOMITAHUU-KOHKYPEHTHI?

B 1eMm 3asaua npoiiecca HOpPMUPOBAHUS TPy/Aa U MaTepHuaioB?

Kakum o6pazom ocyuiecTBiseTcss HAOOp nepcoHania 1l NpeanpUsTus, CO31aBae MOT0 O] IPOEKT?
B uem cmbIC IIIaHUPOBAHKS MEPOTIPUATUI IO CTUMYJIMPOBAHUIO TpyAa?

B dem 3amaua MeponpusaTHii IO TOATOTOBKE TPOU3BOICTBA?

UYro siBIISIETCS LETbI0 MTPOU3BOACTBEHHO-TEXHIHUECKOTO 00OCHOBaHHS HAYYHO-TIPUKIIATHOTO MTPOEK-
Ta?

OxapakTepusyiTe CBOOOIHBIN (0€3/10IT0BOI ) IEHEKHBIN MOTOK.

OxapakTepusyiTe B3aUMOCBS3b PA3TUYHBIX THIIOB JCHEKHBIX TOTOKOB M IMHAMHUYECKUX METOOB
OIICHKH NPOEKTA.

[Touemy nonnbiit nenexubiid noTok (I I1 Bi1. CK) He MokeT ObITh OTpUIIATETEHBIM?

[Touemy c TeopeTHUecKO TOYKM 3peHus (HOPMHUPOBAHHE TOTHOrO (PUHAHCOBOTO IIAHA TPOCKTA
— 3TO JOCTATOYHOE YCJIOBHE IS TPU3HAHUS MPOCKTa SKOHOMHYECKH dPPEKTUBHBIM ?

Kak 060cHOBbIBaeTCS BETMYMHA HEOOXOIUMBIX HHBECTULIMOHHBIX BIIOKEHUIT?

Pacuemnwvie 3a0auu
3agaua Ne 1

Komnanus cobupaetcst npoBecTd 0OHOBIICHHE MPOU3BOJCTBEHHOI TMHMU. PaccmaTpuBaroTcs 1Be

BO3MOXXHBIC K IPUMECHCHNIO TEXHOJIOTHUYCCKUC LICTIOYKH.

OT06paTI> TCXHOJIOTHUIO AJ11 WHBCCTUPOBAHUA U3 COOCTBEHHBIX CpE€ACTB KOMIIaHWH, €CIIU:

1) nHa momenT 2014 roga ¢puHAHCOBBIE PE3yNIbTAThl KOMIIAHUHU CIICAYIOLIHE:

|H0Ka3aTenb | 3HayeHue, pyo. |




Bripyuka ot peanu3anuu npoaykuun (6e3 HIAC n akuu3oB) 383 480,00
3aTpaTel HA IPOU3BOACTBO U PEATN3AINIO IPOIYKIIAH 278 640,00
ITpuObLIb (VOBITOK) OT peaJIM3allNy IPOLYKIIHH 104 840,00
[Tpouwne 10X0bI 28 000,00
IIpoune pacxoanl 2560,00
[Tpu6bL1b (YOBITOK) OT MpoYe aesTeIbHOCTH 25 440,00
Jloxoabl, BCcero 358 740,00
3aTpaThl U pacXoabl, BCETO 281 200,00
ITpuOsUIL (YOBITOK) OTYETHOTO IIEPHOIA, BCETO 130 280,00
Hanor na npuObLIb 26 056,00
UYucras npubbLIb (YOBITOK) 104 224,00
2) SKOHOMHUYECKUE XaPaKTEPUCTUKH TEXHOJIOTMUECKUX BaPUAHTOB BBITJISJIAT TAK:
IToxazareins T'ox
0 1 3
TexuHoyornyeckas menodka Ne |
KanuranosnoxeHust 70 000 250 000 110 000
CebecToOMMOCTE 00IIas 145 000
TexHomornueckas nemouka Ne 2
KamnuranosnoxeHus 400 000
CebecToUMOCTE 001I1as 190 000

TpeOyeTcst pacCMOTPETh BAPHAHTHI CO CMEHOM phIHKA COBITA Wi 06€3 TAKOBOH.

3agaua Ne 2

1.  Omnpenenute cBOOOHBIC ICHEKHBIC TTOTOKU 110 MHHOBAIIMOHHOMY TMPOEKTY OPraHu3ali KOM-
Mepueckor maboparopuu 3a 2015, 2016, 2017 u 2018 rr. ¥ B MOCTAPOrHO3HOM Tepuoje (Ha
MMOCTOSIHHBIA YPOBEHb MPUOBUTLHOCTH OpPTaHHW3alus BbIAAET 1Mo mporHos3am B 2018 r.). HC

UTHOPHPYETCSI.
[Moka3zaTtenb I'on
2015 2016 2017 2018
Bripyuka 550 000,00 |1 100 000,00(2 000 000,00
3aTpaTel HA CTPOUTEIRLCTBO (3aKa3) 500 000.00 [ 100 000.00
3atpaThl HA TEXHUYECKOE 00CITy)KMBaHHUE 000- 150 000,00 | 200 000,00 | 25000,00
pyJoBaHUs (MaTepHaIIbI)
3atpathl Ha OXpaHy (CaMOCTOSITEIIBHO) 80 000,00 | 140000,00 | 200 000,00
3apaboTHas 11aTa IePCOHATY 60 000,00 80 000,00 80 000,00
AmMopTu3anys 3JaHuid ¥ 000pyTOBaHUS 50 000,00 60 000,00 60 000,00
[Tpoune 00IIEeX03HCTBEHHBIC 3aTPATHI 100 000,00 | 160 000,00 | 180 000,00

2. Tlo TeM ke JaHHBIM CKOHCTPYHUPYHTE JEHEKHbIE TIOTOKH /IS BIIaJIeNIbIIeB COOCTBEHHOT'O KaluTaa,

CCJIn:




a) TPEAIoyiaraeTcsi  B3STh

JIOJITOCPOYHBII

3acM

Ha

(uHaHCHpOBaHUE

pacxo1oB Ha yeTsipe roga (rmo 2018-i BKIIOUNTENBHO) 1O cTaBKe 9% ro/10BbIX;
0) TPOLIEHTHI BHITUIAUMBAIOTCS KKIBIM roJl B Havayle nepuoja, HauuHas ¢ 2016 r. Jloar moramaetcs
CBOOOJTHBIMH CPEJICTBAMH IO MPOEKTY B KOHIE Nepuoja. B xonme 2018 r. moir moramaercs BMeCTe C

MPOILIEHTaMU 3a MOCICAHUN TO/T;

HWHBCCTUIITMOHHBIX

B) B CJy4ae HEXBATKU OOOPOTHBIX CPEJCTB INITAHUPYETCS OpaTh «JUIMHHBICY» KPEAUTHI IO CTOUMOCTHU
20% oT cyMMBI (3a ollepaTUBHOE MPEIOCTABIICHUE) C BHIIIATOM B KOHIIE CIEAYIOUIET0 Meproa;
I') «HAJOTOBBIM LIUT» UTHOPUPYETCS.

3. Tlo Tem e NaHHBIM OIEHUTH Y(PPEKTUBHOCTh M LEHHOCTh HAYYHO-TIPHKIAIHOTO MPOEKTa Ha
01.01.2015 r., ecnu cTaBKa AUCKOHTUPOBAHUS — 25%.

3agaua Ne 3

OmnpeznenuTe eHy OTEUYECTBEHHOTO HCcTpeOuTens 5-ro mokosneHuss FGA Ha BHEIIHUX pBIHKAX,
€CJIM U3BECTHO O 3aKJII0UYEHUH JIOTOBOPA O HAMEPEHUSIX C UHOCTPAHHBIM IIPABUTEIBCTBOM Ha IIOCTaBKY
18—22 mir. B 6amokaiinieM OyayiieM M M3BECTHBI OCHOBHBIE NMapaMeTphl CAENIOK C KOHKYPUPYIOLMMU
IPOIYKTAaMU U UX TAKTHYECKHUE XapaKTEPUCTHUKU.

[Mapamerpsr FGA F-35 | F-16E | Eurofighter | Saab Cy-30
Typhoon | JAS 39
Db dexTUBHAS UIONIAIL paccer- | min 0,3 0,5 1,8 1 1,2 1,8
BaHUs (CTEJIC-TEXHOJIOTHU), M2
MaxkcumanbHasi CKOpocTb, KM/4 | max | 2600 1900 2000 2500 2000 2200
Kpeiicepckas ckopocts, kM/94 | max | 1300 850 800 1000 800 900
[IpakTrueckuii motosnox (Beicota |Max | 20 000 | 18 200 | 15 240 19 000 15240 | 17300
1noJieTa), M
JansHOCTH OOHapykeHus menen, | max | 400 300 150 300 170 150
KM
JlanbHOCTH TOJIETa, KM max | 4300 2520 3000 3600 2600 3000
BboeBas Harpyska, Kr max | 10 000 | 9100 | 10 000 7500 5300 8500
Hena, ma gomn. CIIHA 100 35 120 50 50
[TokynaTesnb Mo KOHTPAKTY Nzpa- | Ilaku- Owman IOAP | Anrona
Wb CTaH
KonuuecTBo no KOHTPAKTY, LIT. 18-22 20 16 12 14 18
(mporHo3)

Tecmupoeanue no pazoenam 1 u 2

Tecmosvie 3a0anus bioka 1

1-1. K anementam HHGPACTPYKTYpBI HAYIHO-TTPUKIIQJTHOTO MTPOEKTa OTHOCST:
a) Ou3Hec-MHKyOaTop, TEXHOMApK, KOMaHAy MIPOEKTa, 3aKa3urKa IIPOeKTa, HHBECTOPOB;
0) HOPMaTHBHO-TIPABOBBIC aKThI, KOMaH/Iy MMPOCKTa, YHUBEPCUTET, TEXHOMAPK, IIEHTPHI KOJIJICKTHBHO-

T'0O IIOJIb30BaHUA,

B) peruoHaNIbHBIN (POHA MOAIEPKKH Maoro OusHeca, OM3HeC-MHKYOaTOp, 3aKa3urKa MpoeKTa, OaH-

KU, JITU3UHI'OBBIC KOMIIAHHUH,




r) OM3Hec-aKcenepaTop, TEXHOMAPK, IEHTP MEXKIYHAPOIHOTO COTPYTHHUYECTBA U MO ACPKKHU UHHO-
Balllii, UHHOBAIIMOHHBIN LIEHTP.

1-2. K 0CHOBHOMY KpHUTEpHIO MPHCBOCHHMS MYHHUIMIAILHOMY OOpa30BaHHUIO cTaTyca HayKorpaza
OTHOCHT:

a) HaJM4Yue YHUBEPCUTETA;

0) Hamu4ue rpazo00pasyrouero HayYHO-TIPOU3BOICTBEHHOTO KOMITJIEKCA;

B) HaJW4YME YHUBEPCUTETA U aKaJEMIOPOJIKA;

) HaJU4ue KOHCTPYKTOPCKHX OIOpPO M HAyUHBIX OpraHU3alui;

1) BApUAHTEHI a), T).

1-3. Kakue Hay4HO-HCCIIeIOBATELCKIE HATIPABICHHS HE BOIILTH B ITEPEYeHb OCHOBHBIX HAITPABIICHHUI
Hay4YHO-TIPUKJIATHOTO HeHTpa « CKOJIKOBO»?

a) »HeprodPpPeKTUBHOCTh U IHEProcOEpeKeHUE, B TOM YHCIIE pa3paboTka Hay4HO-TPUKIAIHBIX
JHEPreTHYECKUX TeXHOJIOTH;

0) simepHbBIE TEXHOJOTHH;

B) KOCMHYECKHE TEXHOJIOTUU — MPEXKIEC BCETO B 0OIACTU TEIEKOMMYHUKAIMI M HABUTAMOHHBIX
CHUCTEM (B TOM UHCIIE CO3/JaHIE COOTBETCTBYIOILECH Ha3eMHON HH(PPACTPYKTYPHI);

I) TEXHOJIOTUU MOJyuyeHHUs U 00paboTku (PyHKIIMOHAIBHBIX HAHOMATEpUaJoB;

II) MEAUIUHCKHE TEXHOJIOTUH B 00J1aCTH pa3paboTKH 000pyI0BaHH S, JIEKAPCTBEHHBIX CPEICTB;

€) CTpaTernvecKrue KOMIBIOTEPHBIE TEXHOJIOTHU U IPOTPAMMHOE 00eCTIeueHHE;

K) TEXHOJIOTUM MOHUTOPHHTA U NMTPOTHO3UPOBAHUS COCTOSIHUSI OKPYIKAIOIIEH Cpelbl, MpeaoTBpalie-
HUS ¥ JIUKBUJIAIUHN €€ 3arPs3HEHMSL.

1-4. K ueneBpiM mokazatensiM peanu3anuu CTpaternu Hay4HO-TIPUKIaAHOro pasButus PO Ha nepu-
oa 10 2020 rosa OTHOCAT:

a) MOBBIIICHUE BHYTPEHHUX 3aTpaT Ha UCCIIE0BaHMS U pa3padbotku 1o 4,5—5% BBIT k 2020 1.5

0) MOBBIIICHUE BHYTPEHHUX 3aTpaT HA HCCIIEOBAHUS U pa3padboTku a0 2,5—3% BBIT k 2020 r.;

B) TOBBINIICHNE BHYTPEHHHX 3aTPaT HA MCCIeI0BaHuUs U pazpadotku 1o 3,5—4% BBIT k 2020 r.;

') MOBBIIIEHNE BHYTPEHHUX 3aTpaT Ha HccieoBaHus U pa3pabdotku 10 2% BBII k 2020 r.

1-5. Cpok peanu3anuy HayYHO-TIPUKIAJHOTO MPOEKTa MAJIOTO HAYYHO-TIPUKIATHOTO MPEAPUSITUS B
OM3Hec-aKkceneparope, Kak MpaBuiIo, COCTABIISCT:

a) 110 6 MecsIEeB;

0) 1o 2 ner;

B) /10 3 JIeT;

r) 10 5 JeT.

1-6. [lpenenbHasi cyMmMa MUHH-TpaHTa (GoHAa «CKOJKOBO» W MUHHMAIbHAS CyMMa Jieé HEXHBIX
CpEeCTB, MPUBJIEKaeMas OT COMHBecTOpa (B % OT OI0/KeTa MPOEKTa), COCTABIISIET:

a) 1,5 muH pyO0. u 0%;

6) 3 muH py0. u 0%:;

B) 5 mutH py0. u 10%;

r) 5 miH py06. u 0%;

1) 10 mumH py6. u 10%.

1-7. Kakue orpaHudeHuss HEOOXOIUMO YUHTHIBaTh IS MPOEKTAa CTPOUTEIHCTBA TOCTHHHIIBI B
6omb110M TOpoe?

a) TOJUTHYCCKHEe, PMHAHCOBBIC, HOPMATUBHO-TEXHUYCCKHUE, COITMATBHBIC, BPEMCHHBIC, YPOBEHB Kade-
CTBa,

0) coruaibHbIe, PHUHAHCOBBIC, 0Opa30BaTEIbHbIC, BPEMECHHBIC, TOJIMTHY €CKHE, EMOTPapUICCKUE;

B) HOPMaTHBHO-TEXHHUYECKHE, (DMHAHCOBBIC, COIMAIbHBIC, YPOBEHb KaueCTBa, IMOJMTHYCCKHUE, KO-
JIOTHYECKHE;



F) PCIIUMTUO3HEIC, (bl/lHaHCOBBIC, COMMAJIbHBIC, ITIOJTUTHYCCKHE, DKOJIOTHYCCKHUE, ITATCHTHBIC.

1-8. K >xecTKMM OrpaHHYEHHIM, OKa3bIBAIOIUM BIIMSIHUE HA TIPOEKT, HEOOXOAUMO OTHECTH:

a) HaIM4YMe HEeOOXOJMMOro IMepcoHaja ISl MPOeKTa, SKOHOMUYECKast M MOJUTHYECKass CUTyalus B
CTpaHe, BpeMsi, He00X0IMMOe IS pealu3allii IPOeKTa;

0) OroJKeT MpoeKTa, SKOHOMHYECKasi U MOJUTUYECKass CUTyallsl B CTpaHe, 3aKOHOJATEeNbHbIE U
HOpPMAaTHUBHBIC aKTHI;

B) PKOHOMMYECKAS U MOJUTHYECKAsl CUTyallls B CTPaHe, TEXHOTE€HHbIE (haKTOPHI, IPUPOJHBIE (haK-
TOPBI;

I') BpeMs, HEOOXOaUMOE JUIsl pealnu3aluy NpoeKTa, OIOJKET MPOEKTa, HaJU4YMe HE 00XOIMMOTIO
nepcoHana Jisi PoeKTa.

1-9. 3auHTEpECOBaHHBIC CTOPOHBI TPOEKTA — 3TO:

a) MEHEIKEp MPOEKTa, PyKOBOJUTEIb KOMIIAHUH, HMHBECTOP MPOEKTA, 3aKa3YUK PO EKTa, MECTHBII
KUTEIb;

0) KOMaHJa TPOEKTa, PYKOBOAMUTEIh MPOEKTAa, 3aKa34UK MPOEKTa, MHBECTOP MPOEKTa, MHUIIUATOP
IIPOEKTA;

B) FOCYJapCTBEHHBIN CIIy’>KalllUi, 3aKa34MK MPOEKTa, NHBECTOP MPOEKTa, pyKOBOAUTEIb MOApa3/ie-
JIEHUS KOMIIAHUH, COTPYIHUK KOMIIAaHUU -KOHTPAreHTa;

r) Oyxrajatep KOMIIAHUHM, MapKeTOJIOI KOMIIAHUU-KOHTpareHTa, KOMaHAa IPOEKTa, MHUIMATOP
MPOEKTA, TOCYJAPCTBEHHBIN CITYKaIUN;

1) BCE OTBETHI BEPHBI.

1-10. TlocnenoBartenbHas pa3pabOTKa MPOEKTa — 3TO:

a) GopmynupoBaHUE MPOEKTA IO ITATAM;

0) opueHTanMs Ha TOCTIXKCHUE TIeNIeH MTPOCKTa;

B) MOJTrOTOBKA OMKCaHUs pabOT MPOEKTa, KOTOPbIEe HEOOXOAUMO BBIITOIHUTH;
r) pa3paboTtka Oro/KeTa MPOEKTa U TU1aHa padoT;

J1) HET IPAaBUJIBHOIO OTBETA.

1-11. [ns ananu3a 3aMHTEPECOBAHHBIX CTOPOH MPOEKTA IPUMEHSIETCS:

a) MaTpHlla BIACTU/BIUSHUS, TPYNIIUPYIOIIAs 3aMHTEPECOBAHHBIE CTOPOHBI Ha OCHOBE MX IJIaTexe-
CIIOCOOHOCTH ¥ BO3MOYKHOT'O Y4aCTHS B POEKTE;

0) MaTpula BIACTH/MHTEPECOB, TPYNIUPYIOLIas 3aMHTEPECOBAHHBIE CTOPOHBI Tla OCHOBE MX YPOBHS
IIOJIHOMOYMH U YPOBHSI 3aMHTEPECOBAHHOCTH B OTHOILIEHUH PE3YJIbTaTOB IPOEKTA;

B) MOJ€Ib 0COOEHHOCTEH, ONMUCHIBAIOLIAS KIACChl 3aMHTEPECOBAHHBIX CTOPOH B 3aBUCUMOCTH OT MX
IJIaTEKECIOCOOHOCTH U JIETUTUMHOCTH;

I') HET MPaBUJIBHBIX OTBETOB.

1-12. Pa3paboTKy Ij1aHa MPOEKTa B COOTBETCTBUU co ctanmaproM PMBOK (2013) ot HocAT K 00-
JIaCTH 3HAHMM:

a) ympaBJIeHHE COJIepKaHUEM IIPOEKTa;

0) ympaBlieHHE WHTErpaIe MpoeKTa;

B) YIIpaBJICHHE 3aMHTEPECOBAHHBIMH CTOPOHAMH MPOCKTA;

r) yIpaBleHUE CPOKAMH IMPOEKTA;

1) yrIpaBiIeHUE KOMMYHUKAIIUSIMU TPOCKTA;

€) yIpaBJICHHE YeIIOBEUYECKIMH PECYpPCaMH MPOSKTA.

1-13. Puck mpoekTa B COOTBETCTBUU cO cTaHaapToM PMBOK (2013):
a) yrpoza (WId BO3MOXHOCTb), KOTOpasi MOET BIHUATh HAa JOCTH)KEHHE MOCTaBJICHHBIX

LeJIel IPOEKTa;
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0) HeompeneneHHoe coObITHE MM HAOOp OOCTOATENBCTB, KOTOpBIE OyayT MMETh BO3JCWCTBHE Ha
JOCTUKEHHE MTOCTABICHHBIX IEJIeH, €CIIU CITy4aTcs;

B) HEompejeleHHOe COOBITHE WM yCIOBUE, KOTOPOE B ClIydyae, €ClId OHO MMEET MECTO, MO3UTHBHO
WJIM HETATUBHO BO3JICHCTBYET HA 3a/1a4¥ MPOEKTA;

I') KOMOWHAIMS BEPOATHOCTEH BOZHUKHOBEHHSI COOBITHSI U €T0 TIOCIEICTBUN Ha LIETTU TIPOCKTA;

J1) OMacCHOCTb TOTO, YTO HEXKeIaTeIbHOE COOBITHE MTPOSBUTCS.

1-14. B cootBetctBuM co cTtamaptom PMBOK (2013) B paznen « YnpapieHHE COEpKAHUEM TTPOCK-
Ta» BXOIAT CIEAYIOLINUE MPOLECCHI:

a) COCTaBIIGHUE TIIaHA YNPAaBJICHUS COJIEp’KaHUEM IpoeKTa, cOop TpeOOBaHMIA, OMpeENeNeHnue Co-
JepKaHusl, CO3J]AHNE UePAPXUIECKON CTPYKTYPHI paboT, MOATBEPKICHUE COEPKAHUS, KOHTPOIb CO-
JIEPKAHUS;

0) ompeneneHue LENH, ONMpPEIeTIeHNUEe COIep)KaHUs, CO3JAaHUE HEepapXUUECKOW CTPYKTYphl padoT,
MOATBCPIKACHUC COJACPIKAHUA, KOHTPOJIb COACPKAHUS;

B) OIpejiesieHue 1enu, cOoop TpeOOoBaHMi, ONpeeNeHre COACP)KaHUs, CO3JAaHUE HepPapXUUeCKOu
CTPYKTYPHI pa0b0T, KOHTPOJb COJEPKAHUS;

') ompeneneHue 1enei u 3aaay, coop TpeGoBaHMA, ONpEIETICHNE COAEPKaHMsI, CO3IaHNE HepapXuye-
CKOHM CTPYKTYpPBI pabOT, KOHTPOJIb COACPIKAHHUSL.

Tecmoesvie 3a0anus broxka 2

2-1. Wnentudukaiys pucKOB IMIPOSKTa B COOTBETCTBHHU cO ctanaaptomM PMBOK (2013)-3t1o:

a) ompeneNeHNe PHUCKOB, CIIOCOOHBIX IOBIUATH HA TPOEKT, U  JOKYMEHTHPOBAaHUE
UX XapaKTePUCTHK;

0) pacrnoyiokxeHue PUCKOB MO CTEIIEHU UX MPUOPUTETA AJIs NalbHEHIIEro aHAIN3a,

B) KOJMYECTBEHHBI aHAN3 BEPOSITHOCTH BO3HUKHOBEHHS W BIMSHHS TIOCJIEACTBUH PHCKOB Ha
MIPOEKT;

r) pa3paboTka BO3MOXHBIX BapUaHTOB U JEHCTBU, CIOCOOCTBYIOUIMX MOBBIIIEHUIO OJaronpusr-
HBIX BO3MO>KHOCTEH M CHIDKEHUIO YIPO3 Ul JOCTHXKCHHS [IeJIel TPOeKTa;

1) BapHaHTHI a), 0).

2-2. B ceptudukanum crneuuaniicToB Mo yIpaBieHHo mpoektamu no monenu IPMA yposens D
TpeOyeT NpoIEMOHCTPUPOBATH!

a) yMeHHEe PYKOBOAUTH BCEMM MOPT(HENIMU MPOEKTOB OpPraHM3alluy, T.. OIBIT pabOThl MUHUMYM 5
JIeT yIpaBJIeHUs IPOEKTaMu, IpOrpaMMaMu U NOPTHENSIMY;

0) BBICOKMI YPOBEHb 3HAHUI BO BCEX 00JIACTAX yNPABJICHUS IPOEKTaAMU; IPETEHACHT MOXET BBICTY-
[aTh B KQUECTBE WIEHAa KOMaH bl yIIPaBICHUs IPOEKTOM, aIMUHUCTPATOpa MPOEKTA;

B) YMEHHUE yNpPaBJIATh KOMIUIEKCHBIMU IPOEKTAMHU, 5-JI€THUN OIBIT YIPaBIEHHs IPOEKTaMu, U3 KOTO-
PBIX HE MeHee 3 JIeT — OIBIT OTBETCTBEHHOI'O 32 PYKOBOJICTBO CJIOXKHBIMH ITPOEKTaMH;

I') BBICOKMI ypOBEHb 3HAaHMII BO BCEX OOJACTIAX YHpaBIEHUS MPOEKTAMH, ONbIT YIPABJICHUS MPOEK-
TaMu — 3 ro/1a, ONbIT PyKOBOJICTBA — I'OJ;

1) YMEHHE PyKOBOJIUTH HECIOKHBIMHU MPOEKTAMU, OIBIT YIIPABICHUS IPOEKTAMU — HE MEHee 5 JIeT.

2-3. TlporeccHass ”HHOBALUS — 3TO:

a) BHEJIPECHUE HOBOI'O WJIM 3HAYMTENIBHO YJIYYIICHHOIO Crocoba MpPOM3BOJACTBA WM JIOCTABKH
MPOJIyKTa;

0) BBeleHHE B yMOTpeOJICHUE TOBapa WIJIM YCIYTH, SBIISIFONIMXCS HOBBIMH JIHOO 3HAYHUTEIHHO
YJIYYIICHHBIMU TI0 YaCTH UX CBONCTB WJIU CIIOCOOOB HCIOJIb30BaHUS;

B) IPUMEHEHHE HOBOTO MapKETUHTOBOI'O METOJAa BKYIIC CO 3HAYUTEIHHBIMU U3MCHEHUSIMU B JIH-
3aifHe WM YIAKOBKE MPOIYKTa, a TAKXKE PEKIIAMHBIC MEPOIIPHUSTHS 110 TPOABUKCHHIO MIPOCKTA;

T) BHEJPEHHUE HOBOTO OPTaHU3AI[MOHHOTO METO/Ia B JICIIOBOM MPAaKTHKE OM3HECa, B OPTaH H3aIHH
pabouyux MECT U OpraHU3aIUH MPOU3BOJICTBA.
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2- 4. Tlepuwop peanuzaluyl JOJTOCPOUYHBIX KPYIMHOMACIITAOHBIX HAYYHO-TIPUKIIAJHBIX MPOEKTOB
COCTaBIIsICT:
a) Oonee 5 ner;
0) orroma no 3 neT;
B) TOI;
r) 104 Jner.

2-5. Ompenenurte TUIT THHOBAIIMY MPOEKTA MO CO3/IaHUIO HOBOTO JICKAPCTBEHHOTO MpeTapara:
a) 0a3ucHas U MCEBIOMHHOBAIHS;
0) yiydmaromas v TCeBIOUTITIOBAIIHS;
B) Oa3ucHas W yIydliaromnias;
r) Oa3ucHas;
1) yIydlIaromiasi;
€) TICEeBJIOMHHOBAITHS.

2-6. Onpenenute MpU3HAKK HAYYHO-TIPUKIATHOTO POEKTa B paMKaX KOHIEMIMH XKHU3HEHHOTO
LUKJIA:

a) CTOMMOCTb M BOBJICUEHME II€pCOHANIa MaJjibl Ha CTapTe, PACTYT MO XOJ/y MPOEKTa U PEe3Ko Ia-
JAIOT 110 MEPE 3aBEPLICHUS;

0) CTOMMOCTH ¥ BOBJICUCHHE TIEPCOHATA 3HAUYNTEIBHBI HA CTAPTE, YMEHBIIAIOTCS 110 X0y MPOEK-
Ta ¥ PE3KO NaJaroT [0 MEpPE €ro 3aBepLICHUS;

B) CTENEHb BEPOSTHOCTU YCHEUIHOI'O BBINOJIHEHUS NPOEKTAa BHAYaje HAaUMEHEe HU3Ka M, TaKUM
o0Opa3om, HauboJsee BBICOKA HEOMPEICTICHHOCTD;

I') CTETIeHb BEPOSATHOCTH YCIIEUTHOTO BHIMOIHEHUS IPOSKTa BHAYAJIe 3HAYUTENbHA U, TAKUM 00pa-
30M, HanboJiee BbICOKA HEONPEIEIEHHOCTh;

J1) BO3MOKHOCTh 3aMHTEPECOBAHHBIX CTOPOH IMPOEKTA BJIMITh HA €T0 PE3YJIbTAThl U KOHEUHBIC
3aTpaThl HauboJiee BHICOKA HA CTapTe M 3HAYUTEIIBHO MaJJaeT B JajIbHENIIEM;

€) BO3MOYKHOCTh 3aMHTEPECOBAHHBIX JIUIl MPOEKTA BIMATh HA €r0 pe3yJbTaThl U KOHEYHBIC 3a-
TpaThl MaJia HA CTAPTE U 3HAUUTEIBHO MAJAET B JAJTbHEUIIEM.

2-7. IlnaHupoBaHKEe HAYYHO-TIPUKIIAJHOTO MPOEKTa OCYIIECTBISACTCS:
a) Ha dTare WHUIUAIMU U pa3pabOTKU MPOEKTa;

0) Ha BCeX 3Tanax *XU3HEHHOTO 1MKJIa;

B) Ha dTalle peajn3alliy POEKTa;

I') TOJBKO Ha 3Talle MHULUALUH.

2-8. Ha sTamne uHMIMAIIMKM HAYYHO-TPUKIIAJHOTO MTPOCKTA:

a) OCYILIECTBIISIETCS OATOTOBKA JICTAILHOTO IUIAHA YIIPABJICHHUS IIPOSKTOM, OIPENIEISIOTCS CyObeK-
Thl U 00BEKThI MHBECTHIINH, MPOBOIUTCS KOHTPOJIb BBITIOJIHEHHSI IUTAHOBBIX 3aIaHU, MEPOTPUSATHIA
1 padoT;

0) bopmysHpyeTCs uesl U KOHIICTIHS MPOCSKTa, HAMEYAIOTCS Iy TH JIOCTYKEHUSI LIS, TOTOBUTCS
MPUOJIU3UTETHHBIN IIJIAH OCHOBHBIX MEPOIPHSITHH, OTIPEIEIISIOTCS CyOBEKThl U OOBEKTHl HHBECT H-
LM

B) TOTOBUTCSI IJIaH YIIPABJICHHS IPOCKTOM, YBSI3aHHBIN 110 BPEMEHH, Pecypcam, UC IOJHHUTENSIM C
KOMILTEKCOM 3aJITaHHi, MEPOTIPUSATHI 1 PadOT ¢ IebI0 peann3alyu npoekta. OnpenensieTcs opraHuza-
IIUOHHAS CTPYKTYypa, MOOMPAIOTCS CIICIIMATUCTHI, (POPMHUPYETCS TPOCKTHAS KOMaH/Ia;

r) GopmMmynupyercss uaes W KOHIECHIMS MPOEKTa, pa3padaThiBacTCs JCTANBHBIA TUIAH TMPOEKTa,
MOI0OUPAIOTCS CIICIUATKCTHI, (POPMUPYETCS MPOSKTHAS KOMaH/Ia, TIPOBOIKUTCS KOHKYPCHBI 0TOOD
MOTEHIIMATLHBIX KOHTPAT€HTOB IMPOEKTA U TOTOBUTCS KOHTPAKTHAS JOKyYMEHTAIHS;

1) BapHaHTHI 0), B).
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2-9. KirroueBas Bexa dTara WHUIMAIMN HAYYHO -IPUKIIATHOTO MPOCKTa — 3TO:
a) ycCTaB MPOEKTa;

0) MPOTOTHUN MPOIYKTA MPOEKTA;

B) 0a30BbIH IJIaH MO CTOMMOCTH;

r') MPOJYKT IPOEKTa;

1) TIJIaH YTPABICHUS TPOEKTOM.

2-10. ApanTuBHBIC KU3HCHHBIC IIUKIIBI Pa3padaThIBAIOTCS ISl TOTO, YTOOBI:

a) COXPaHUTh BBICOKYIO CTETICHb BIMSHUS 3aNHTEPECOBAHHBIX CTOPOH U HU3KYIO CTOUMOCTh M3-
MEHEHUI Ha IPOTSHKEHUHU BCETO KU3HEHHOTO IIMKIIA MPOEKTa;

0) COXpaHUTh HU3KYIO CTETIEHD BIUSHUSA 3aMHTEPECOBAHHBIX CTOPOH M HU3KYK) CTOMMOCTb M3Me€-
HEHHI Ha POTSHKEHUHU BCETO KU3HEHHOTO ITUKJIA MPOEKTA;

B) COXPaHUTh BBICOKYIO CTEMICHb BIIUSIHUS 3aWHTEPECOBAHHBIX CTOPOH M BHICOKYIO CTOMMOCTD
W3MEHEHHUHN Ha MPOTSKEHUH BCETO KU3HEHHOTO IUKJIa TPOCKTA;

T') COXpaHHUTh HU3KYIO CTETICHb BIMSHUS 3aHHTEPECOBAHHBIX CTOPOH M BBICOKYIO CTOMMOCTD M 3-
MEHEHHI Ha MPOTSHKEHUH BCEro KU3HEHHOTO LKA MPOEKTA.

Tecmoevie 3a0anus baoxa 3

1. KakoBa cteneHb (hopMaIM30BaHHOCTH OU3HEC-TIaHA KaK S KOHOMHUYECKOT0 JOKyMeHTa?
a) (dhopmann30BaH;
0) HedopMaIr30BaH.

2. Kaxoit 3 0CHOBHBIX BHJIOB OM3HEC-TNIAHOB OMPEIEISAETCS KaK CTPATErHY€CKUN UITU OTIePaTHB-
HBIU IJIaH OpPraHu3aluu, TOAKPEIJICHHBIA SKOHOMUYECKUMU pacyeTaMu’?

a) Ou3Hec-TUIaH Pa3BUTHUS MPEIIPUITUS;

0) Ou3Hec-IUIaH HHBECTUIIMOHHOTO MPOEKTAa;

B) Om3Hec-TIaH ((MHAHCOBOTO 03/I0POBJICHUSI.

3. CyIecTByeT 1M )KECTKO OIpeieNieHHast CTPYKTypa Ou3Hec-1uiaHa?
a) 1a, CyIIeCTBYET;
0) HeT, HE CyIIeCTBYET.

4. Kaxkoit u3 paznenoB Ou3Hec-IIJIaHa 3aBEPIIAET €r0 COCTaBICHUE?
a) pesrome;

0) KOMIaHUS-UHULIUATOP MPOEKTA;

B) OIMCAHME IPOEKTa;

I) MapKeTHHIOBBIH IJIaH;

1) TUTaH TIEPCOHAIA;

€) MPOW3BOJICTBCHHBIN IIJIaH;

) (pMHAHCOBBIN IIaH.

5. BepHo nu yTBepIKIeHUE: OM3HEC-TUIAH JIOJDKEH OBITh MIPECTABICH B CTUIIC JINTEPATYPHOTO IIPO-
HU3BCACHUA, YTOOBI 3aUHTCPCCOBATH INTOTCHIIMAJIBbHBIX HHBGCTOpOB?

a) Ja, 3TO BEPHOE YTBEPIKIACHUE;

0) HEeT, 3TO HEBEpHOE YTBEPKJICHUE.

1. TIponymepyiiTe, B KaKoil mocien0BaTeIbHOCTH, COTJIACHO BalIeMy IPEICTABJICHUIO, JOJIKHO MPO-
XOJIUTh NHBECTUITMOHHOE MPOCKTUPOBAHHE:

a) MapKETUHTOBBIN JTaTl;

0) MPOU3BOJICTBEHHO-TEXHUYECKHUH ATAIl;

B) ¢prHaHCOBOE 0OOCHOBAHUE. a,0,B
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2.

BepHo JIU YTBCPIKIACHHUC! «HoBoe OPJIHIO CO34acTCA AJisd pCain3aliid MHBECCTUIIMOHHOI'O IIp O-

€KTa, B TOM YHCIIe U 10 MPUYHHE yI100CTBa KOHTPOJIS HAJ JEHEKHBIMH MMOTOKAMHU, HHUIIA UPYEMBIMU
MPOEKTOM» ?

a)
6)

3.

J1a, 9TO BEPHOE YTBEPKIACHUE;
HET, 3TO HEBEPHOE yTBEPIKICHUE.

Ha kakoM »Tane MHBECTULHMOHHOIO MPOCKTUPOBAHUS JECTEPMHHUPYETCS LIEHA NPOAYKTa, Ijla-

HUPYEMOT0 K IPOU3BOACTBY 1O MPOEKTY?

a)
6)

B)

4.
a)
6)
B)

Ha MapKETUHTOBOM JTarle;
Ha MPOU3BOJICTBEHHO-TEXHUYECKOM 3TaIle;
B X0Ji¢ PMHAHCOBOTO 0OOCHOBAHHSI.

O0BeM IMpOU3BOACTBA 3a BECb IJIaHOBBIN CPOK pain3aliii IIPOCKTA JOJIKCH:
IMPEBOCXOIUTH 00BEM BO3MOKHBIX MMpOoJaaxK;

coBIIaaaThb C 00BbEMOM BO3MOIKHBIX IpoJax;

OBITH HEMHOI'O MEHbIIIE 00hEMA BO3MOIKHBIX IMpoJax.

Htorom prHaHCcOBOro 3Tana pa3paboTku OM3HEC-IIJIaHa Pa3BUTUS IPEINPUATHS SBISETCS:
IIPOTHO3 OCHOBHBIX (PMHAHCOBBIX KO3(P(PULIMEHTOB;

IIPOTHO3 CBOOOTHBIX IEHEKHBIX MOTOKOB MPEINPHUATHS;

MJIAHUPOBAHUE TIOJIHBIX JICHEKHBIX TOTOKOB;

OLIEHKa IIPOEKTA.
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IIpakTHyeckoe 3aHATHE MO pa3aeny 3.
OCHOBHBIE 3TAIIbI YIIPABJIEHUS PEAJTM3ALIMENA HAYYHO-ITPUKJIAJTHOTO
IMPOEKTA B ATPOUH)KEHEPUHN

lle./lb u 3aoauu RPAKMU4YECKO20 3AHAMUA

Lleab npoBefeHNs JAHHOTO 3aHATUS — HAYYUTh CTYJCHTOB YPOBHS «Maructparypa» paspada-
ThIBaTh, 0OOCHOBBIBATh U PEAIN30BBIBATH HA NMPAKTUKE HEOOXOAUMBIE ATAIlbl YIPABICHUS pean3allu-
€l Hay4YHO-TIPUKJIAJHOIO IPOEKTA B arPOUHKEHEPHH.

B pesynbTate BBINOIHEHMS IPAKTUUECKOTO 3aHATHS 10 TaHHOMY paseny JoJkHa c(hopMHUp O-
BaThCsl HANPaBJICHHAsI HA Pa3BUTHE CIIOCOOHOCTU M TOTOBHOCTH PACCUMTBHIBATH U OLIEHUBATH yCIIOBHS
U TIOCNEACTBHS (B TOM YMCIIE SKOJOTHYECKUE) MPUHIUMAEMbIX OpPTraHHU3allMOHHO -YIIPABIEHYECKUX pe-
HmIeHUH B 007aCTH TEXHUYECKOI0 U SHEPreTHYEeCKOro oOecrnedyeHus: BBICOKOTOYHBIX TEXHOJIOIMH Ipo-
U3BOJICTBA CEJILCKOXO3SAMCTBEHHONW NMPOLYyKUUH. B pa3BuTHE yKa3aHHON KOMIETEHIUH, CTyACHTHI 110
OKOHYaHUU NPAKTUYECKOTO 3aHATUS JOJIKHBIL:

Memoouueckue yKazanusa K npoeeoenuto 3aHamus

B pamkax gJaHHOTO MPAaKTUYECKOTO 3aHATHS 3aIUIAaHUPOBAHO JIBa BUAA pabOThI CO CTYIEHTaMHU:
YCTHBIM OIIPOC B paMKax aHAJIUTUYECKHUX BOIIPOCOB U 33JJaHU U PEIICHHE paCUETHbBIX 3a1a4.

Jns mpoBeieHHst yCTHOTO OIPOCa CTYIEHTHI IOJKHBI IPEABAPUTENIHHO MOATOTOBUTHCS K HEMY,
OTBETUB Ha MPEIJI0KCHHBIC aHAJTUTHIECKUE BOMPOCHI U BBITIOJIHUB 3a7aHus. B xoe omnpoca o0cyxe-
HUIO TOJJIEKAT BOMPOCHI, IIPEeIHA3HAYEHHBIC JJIsI CAMOCTOSITEIBHOTO M3yueHus. Ompoc mpoOBOIUTCS
npemnojaBaTesieM (PpOHTATBHO, B HETO BOBJIEKAIOTCS BCE CTY/ACHTHI, IPUCYTCTBYIOIIME HA 3aHATHU. B
X0JI€ OTpoca MPEAINoNaraeTcs KpaTtkoe o0Cy aeHue mpooiemM, H3yYeHHBIX B IAHHOM pasjese. AHalu-
TUYECKHE BOIPOCHI U 3aJIaHUsI Pa3[eJeHbl IO TPEM IpyMIaM CI0KHOCTH, YTO COOTBETCTBY €T IOPOTO-
BOMY YPOBHIO OCBOCHHS yUeOHOr0 MaTepHaa CTyICHTaMH B paMKax TeKyI1ero KoHTpoJis. [1o pe3ynb-
TaTaM OIpoca MpPernoaBaTelb MOXET OLIEHUTh MOPOTOBBI YpPOBEHb YCBOEHHUS MaTepualia OMpole H-
HBIX CTYJCHTOB Ha «YyJOBJIETBOPUTEIIHHO», «XOPOLIO» WM «OTIMYHO». B ciydae oTkas3a OoT oTBeTa Ha
BOIIPOC TPETOIaBaTEeNs 10 MUHUMAIBHOMY YPOBHIO, TU0O HETPABUJIBHOTO OTBETA HA BOIIPOCHI MUH H-
MaJbHOTO ITOPOTOBOTO YPOBHS 3HAHWUW, YMEHUH W HABBIKOB, NMPEAYCMOTPEHHBIX HACTOSIIMM Pa37eIOM
JTUCLUUIUIAHBI, OI[EHKA 10 JaHHOMY BHUAY pPa0OTHI y CTyJEHTa SIBISETCA HEYJIOBIETBOPHUTEIbHOU. B
clydae OTCYTCTBHUSI CTYJICHTA Ha 3aHATUU €T0 3HAHUS aHAJTUTHYECKON YacTH Marepuaja 1o JaHHOMY
paszieny He 3aCUUTHIBAIOTCSI.

Pemenue pacueTHbIX 3aJa4 MPEII0JIaraeT pa3BUTUE HABBIKOB CTYJE€HTA YPOBHS «MarucTpary-
pa» B paMKax M3y4Y€HHUs HACTOSIIEro paszzena. 3ajaud pacrpeieseHbl 0 TPeM IpynmnaM CIOXKHOCTH
(mo mopsinky Nel, No2, Ne3), 4TO COOTBETCTBYET IMMOPOTOBBIM YPOBHIM OCBOCHHS y4eOHOIO MaTepu ajia
TECTUPYEMBIX CTYJICHTOB Ha «YIOBJIECTBOPUTEIHHOY», XOPOIIO» HIIH «OTIMYHOY. 3a/1a4a OJKHA OBITH
pelieHa npaBWiIbHO U 00BSICHEHA MO X0y Bcero pemeHus. [Ipu 3Tom, 00ydaromuiicss MOXKET M0JIb30-
BaThCS JIONOJIHUTEIBHBIMU MaTepHalaMd TEOPETUYECKOTo IlaHa (JIeKIUH, yueOHble T0co0us) ¢ pas-
peuIeHus Ipeno1aBaTes.

Kputepuu o1ieHKH BBIIOJHEHUS IPAKTUUECKOrO 3aHATUSL B LIEJIOM MPEJCTaBIEHbI B MIPUIIOK €-
HUU | K HACTOSIIIUM METOJUYECKUM YKA3aHUSM.

[Tpog0mKUTENHHOCTS BCEX BUAOB PAaOOT HA MPAKTHUECKOM 3aHITHH OTNPEEIsSETCs TpeOOBaH U-
eM, n310keHHbIM B @OCax 1o JaHHOW AUCUUILIMHE, @ €r0 YaCTOTa 3aBUCHUT OT KOJIUYECTBA BbIJEIIC H-
HOTO BPEMEHHU B paMKax 3a0YHON WJIM OYHOU (HopM 00ydeHUSs, ONpPEJACTCHHBIX YUYeOHBIM TJIAaHOM U
3aKpeIIEHHBIX B paboyei mporpamMme.

Ananumuuecxkue 60npocsul u 3a0anus

1. JlaiiTe XapakTeprCTUKY TPYIIIaM MPOLIECCOB MHUIMALIMK U TUIaHUpOBaHUs B paMkax ¢a3zsi HUOKP
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JKU3HEHHOTO IIMKJIa MHHOBAIIMOHHOTO IMPOEKTA.

2. Kak mpouCXOIUT HaJ0KEHUE MPOIIECCOB YIPABICHUS MPOEKTAMU B paMKax OTJAEIbHOU (hasbl U
npoekra B 1ueiom? Ilpusenure npumepsl.

3. aiiTe XapaKTEepHCTUKY IMPOIlECCaM MOHHUTOPHHIA W KOHTPOJS MHHOBAIMOHHOTO IMPOEKTa pa3-
pabOTKH HOBOTO JIEKaPCTBEHHOTO Mpernapara.

4. Ha30BUTE MPUYMHBI PEKIECBPEMEHHOTO 3aKPBITHS MPOEKTA.

5. [louemy BaXHO OCYIIECTBJISITh MPOLECCHl TUIAHUPOBAHUSI COBMECTHO C 3aWHTEPECOBAHHBIMHU
CTOpPOHAaMH MpoeKTa?

6. Packpoiite cyTh mpoliecca onpeaeneHus 3aHHTEPECOBAaHHBIX CTOPOH MPOEKTA.

7. B uem oiinune (hakTOpOB cpe/ibl MPEANPUSTHS U aKTUBOB MPOIIECCOB OPraHU3aLINH.

8. [ToueMy mepapxXudecKyIo CTPYKTYpy padOT HEOOXOAUMO JTIOBOAMUTH 10 YPOBHS MAKETOB padoT?

9. Kak coBemianus BIUSIOT 1A ONpeeNIeHue 3aUHTEPECOBAaHHBIX CTOPOH MpoeKTa?

10. TpeOyetcst 1 MEHATH peecTp 3aMHTEPECOBAHHBIX JIMII IPOEKTa Ha Oojee MO3JHMX JTamax pea-
JU3aIMi THHOBAIIMOHHOTO MPOEKTa U mouemy?

11. HazoBuTe OCHOBHBIE pa3Jielibl yCTaBa MPOEKTA pa3pabOTKU P OrpaMMHOTO MPOIYKTA.

12.B 4yeMm paznuuus TpeX TUIIOB CETEBBIX Irpa)KOB — B TePMUHAX pabOT M COOBITHII, B TEPMHUHAX
paboT ¥ B TEpMUHAX COOBITHIA?

13.0Onumute anroput™ npuMeHeHus Merona CPM 0is ynpaBieHHs IPOSKTOM.

14.Kakue mapaMmeTpbl HE YUUTHIBAE€T CETEBOW IpaduK, MOCTPOCHHBIM IO METOAY KPUTHUUYECKOTO Iy-
™?

15.0Omummte ncnons3oBanue Metona PERT oz ynpasnenus mpoekTom.

16.Kakue m10CTOMHCTBA M HEJJOCTATKH Y MeTo1a quarpamm [ anrta?

17.Kakue mporpamMMHbI€ MPOIYKTHl YYUTHIBAIOT rpaduyeckoe 0ToOpaskeHHE MPOEKTa MO METOIy
CPM, PERT u auarpamm ['anTta?

18. B ueM oTnuumne GpopMalbHON 1 HEPOPMATBHOHN CTPYKTYPHI yIPaBICHHS HHHOBAIIMOHHBIM MPO-
exToM?

19. HazoBuTe TN OpraHU3alMOHHON CTPYKTYphI, HAOOIee MOIXOIAIIMA I 1eJel peann3aiuu
WHHOBAIIMOHHBIX MPOEKTOB, U MOSICHUTE ITOUYEMY.

20. Kakue oTMYMs M CXOXHE XapaKTePUCTHKU y CHIBHOW M CcOaTaHCHPOBAHHOW MaTpPUYHON
CTPYKTYpHI?

21. HazoBute npoOiieMbl, ¢ KOTOPBIMH MPUXOIUTCS CTATKHBATHECS B OPTaHU3AIUOHHBIX CTPYKTYpax,
MMOCTPOCHHBIX HO MIPOCKTHOMY MPUHITUITY .

22. Kakoli U3 BUJIOB KOHTPOJISI IPEBATUPYET B CUCTEME YIIPABJICHUS WHHOBAIIMOHHBIM MTPOCKTOM?

23. HazoBuTe MpUUMHBL, IO KOTOPHIM 3aKa3uMK, PYKOBOJIUTENb, KOMaH/1a MPOEKTa He MPEeKpaIaoT
HEYJIauHbI{ UJIN YCTapEBIINNA IMPOEKT.

24. Kakue, Ha BaIll B3IJIS]l, CYIIECTBYIOT He()OpPMaTU30BaHHBIC KPUTEPHH IPUEMKH PEe3yJIbTaTa IS
BHYTPEHHHUX NIPOEKTOB?

Pacuemnwie 3a0auu

3amaua Ne 1.
WM HHOBaIMOHHBIN MPOCKT MPEJICTABIICH CIACAYIOIIMM Ha0OpOM padoT ¢ 3aJaHHOH PO IOJIXK U-
TEJILHOCTBIO.

PaGota [IpenmecTByromas pabora [IpopomxuTenbHOCTH PabOTHI (HEmeIn)
A 2
B - 2
C - 3
D A 5
E A 2
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TpeOyeTcs mocTpouTh ceTeBoM rpaduk u quarpaMmy ['aHTa, a TaK)Ke OMPECIIUTD:
— KPUTUYECKUU ITyTh NHHOBALIMOHHOT'O MIPOEKTA;

— BpeMs 3aBEpIICHUS TPOCKTA;

— Ha KaKoe BpeMsi MOXKHO OTJIOXKUTH padboTy D 0e3 oTcpoUKy 3aBepiIeHNs IPOEKTa B IIETIOM;
— MOXHO JIM OTJIOXKUTh BBIIOJHEHHE pa0boThl K 06€3 OTCPOUKHU 3aBEPILCHHSI IPOEKTA B LIEJIOM.

3agaua Ne 2.

NHHOBaIIMOHHBIN MPOEKT MPEACTABICH CAEAYIOIIMM HA0OpOM paboT ¢ 3aJaHHOM MPOIOJIK U-

TEJIbHOCTBIO.
PaGota [IpenmecTByromnias pabota [IpomomxuTenbHOCTh PabOTHI (HEmeIn)
A - 3
B - 6
C A 2
D B; C 5
E D 4
F E 3
G B; C 9
H F; G 3

TpeOyetcst mocTpouTh ceTeBoii rpaduk u auarpammy ["anra, a Taxke ONnpenenuTh:
® KPUTHYECKUN MyTh HHHOBAIIMOHHOTO MPOEKTA;

® BpCEMs 3aBCPHICHUA ITPOCKTA,

® Ha CKOJIBKO HEIETb MOXHO OTIOXKUTH paboTy F 6e3 0Tcpouku 3aBepIlieHuUs MPOEKTA B IIETIOM;
® MOXHO JIU OTJIOKUTH BhIOJTHEHHE paboThl C 0€3 OTCPOUKH 3aBEPUICHUS IPOCKTA B LIETIOM.

3amauya Ne 3.

HeobxoanMo mpoaHamu3upoBaTh CIEIYIONIYI0 CeTh MHHOBAIMOHHOTO mpoekTa. [Ipeamono-
YKUM, UTO JIJIs1 HE€ MPEACTABJICHBI CIEAYIONIME OLEHKH NPOAOIKUTEIbHOCTH paldoT:
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Pa6ora | HemocpenctBennslii | OnTUMHCTHYECKOE HawubGonee Bepo- [TeccumucTuueckoe
MPEAIICCTBEHHUK Bpems (), Hefl. SITHOE BpeMs (1), Bpems (b), nen.
HEI.
A - 2 5} 6
B - 2,5 3 3,5
C A 6 7 8
D A 5) 9,5 9
E B 5 7 9
F D;E 2 3 4
G D;E 8 10 12
H C;F 6 7 14

TpeOyeTcs onpenenuTs:
— OKUJAEMYI0 IPOIOJIKUTEIBHOCTD IPOEKTA;
— BEPOSITHOCTH TOTO, YTO MPOEKT OYyeT 3aBepiieH 3a 21 Henenio;
— BEPOSATHOCTh TOTO, YTO IPOEKT OyET 3aBEPILIEH 3a 25 HEAEINb.

IIpakTHYeckoe 3aHATHE IO pa3jeny 4.
YINPABJIEHUE PUCKAMU U TOCJEACTBUAMU HAYYHO-ITPUKJIAJTHBIX
IMPOEKTOB B ATPOUH’)KEHEPUU
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Heﬂb u 3aoauu RPAKMUYECKO20 3AHAMUA

Ilenb npoBeneHus 3aHATHS 0 JaHHOMY Pa3Aely — HayuUThb CTYJIEHTOB TEOPETUYECKUM OCHO-
BaM YIIpaBJICHUS pUCKaMU U C(OPMUPOBATH HABBIKU YIIPABJIEHUS PUCKOBBIMHM CUTYaLUsMU U TOCJE JI-
CTBUSIMU NIpU pa3paboTKe, 000CHOBAHUM U pealli3allii HAayYHO-IIPUKIIAIHBIX MPOEKTOB B arpOMHKe-
HEpUU.

BeinonHeHne TaHHOTO MPaKTUYECKOTO 3aHATHE HalpaBlIeHO Ha (popMUpOBaHHME KOMIIETCHIIMU
ITK-3, HanpaBiieHHOW Ha Pa3BUTHE CIIOCOOHOCTH M TOTOBHOCTH PACCUMTHIBATH U OLIEHUBATH YCIOBHS
U TOCNIEACTBUS (B TOM YMCIIE 3KOJOTHYECKUE) MPUHUMAEMBIX OPraHU3allMOHHO-YIIPABIEHYECKUX pe-
HIEHUH B 00JACTH TEXHUYECKOTO M SHEPTreTHUYECKOro 00ecrneyeHHs] BHICOKOTOYHBIX TEXHOJIOTUN TIpO-
M3BOJICTBA CEJIBCKOXO35MCTBEHHOW MPOAYKIMHU. B pa3BuTHE yKa3aHHON KOMIIETEHLUHU, CTYJEHTHI 1O
OKOHYaHUH MPAKTUYECKOTO 3aHATHS 1OKHBI:

e 3HATb: COJAEPKAHHUE U MOPSNOK MPOLECCA aHANIN3a PUCKOB; OCHOBHBIE HAIIPaBJICHUS MUHHMHU-
3allUU OTAEIbHBIX (DAKTOPOB PUCKOB IO UTOTaM aHAJIM3a PUCKOB; Ha3HAYEHUE SKCIIEPTHBIX Me-
TOJIOB ITPOTHO3UPOBAHUS NP aHAIM3E PUCKOB; METOAB! y4€Ta PUCKOB MHBECTHLMOHHBIX IIPO-
€KTOB.

e yMeTh: OPTaHHU30BaTh IPYIILy 3KCIEPTOB VIS IPOBEACHUS aHAIN3a PUCKOB U OLIEHKU pe3yJlb-
TaTOB BBISIBJICHHBIX ()aKTOPOB PUCKOB; HCIIOIB30BaTh METOAOJIOTMYECKUN HMHCTpyMEHTapuiu
MUHMMHU3ALUN OTAEIbHBIX (PAKTOPOB PUCKOB; MCIIOJIb30BaTh HAa MPAKTUKE MHOrooOpasue me-
TOJIOB Y4YETa IPOEKTHBIX PUCKOB.

e BJIaJeTh: HaBBIKAMU CaMOCTOSTENILHON pa3paOOTKU MyTell MUHUMU3ALUN BO3/IEHCTBUS BbISIB-
JIeHHBIX ()aKTOPOB PUCKOB Ha MPOEKT, JIMOO yuyeTa X BO3JEHCTBUS B MHBECTUIIMOHHBIX pacye-
Tax.

Memoouueckue ykazanusa K npo8eoeHur0 3aHAmuA

B pamkax gaHHOTO MPAaKTUYECKOTO 3aHATHS 3aIUIaHUPOBAHO JIBa BUAA pabOThI CO CTYIEHTaMHU:
YCTHBIN ONPOC B paMKax aHAIMTHYECKUX BOTIPOCOB M 33JaHUN M PEIICHUE PacUYeTHBIX 3a/ad.

J11s ipoBeICHUS] YCTHOTO OMPOCa CTYCHTHI JOJDKHBI TIPEABAPUTEIIEHO MOITOTOBUTHCS K HEMY,
OTBETHUB Ha NMPEIOKCHHBIE AaHATUTHYECKNE BOTIPOCHI 1 BBHIMOJIHMB 3a1aHus. B xoe ompoca o0cyxe-
HUIO TMOJUIEKAT BOIPOCHI, MpeIHA3HAYECHHBIE U CAMOCTOSTEIBHOTO M3ydeHus. Onpoc mpoBOIUTCS
npernoaBaTeneM (ppoHTaNbHO, B HErO BOBJIEKAIOTCS BCE CTYJICHTHI, IPUCYTCTBYIONINE Ha 3aHATHH. B
X0/JIe ompoca MpeArnonaracTcst Kpatkoe oocyxaeHue npooiem, U3y4eHHbIX B JaHHOM paszzene. AHal -
TUYECKHE BOIMPOCHI M 3aJlaHuUs pa3[eIeHbl 10 TPEM I'pyIaM CI0KHOCTH, YTO COOTBETCTBY €T IOPOTO-
BOMY YPOBHIO OCBOEHHS Y4EOHOTO MaTepuaia CTyJeHTaMH B paMKax TeKyIero Koutposis. [To pesyns-
TaTaM OIpoca IMPEIo aBaTeNb MOXKET OIICHUTh IMOPOTOBBI YPOBEHb YCBOCHHUS MaTepHalia OIpOLIe H-
HBIX CTYJIEHTOB Ha «YIOBJIETBOPHUTEIBHOY, «XOPOLIO» MU «OTIHYHOY». B cirydae oTkas3a oT oTBeTa Ha
BOTIPOC IPETOAaBATEINS 0 MUHUMAJIBHOMY YPOBHIO, TH0O HENPAaBIILHOTO OTBETA HA BOMPOCHI MUH H-
MaJBHOT'O MOPOTOBOTO YPOBHS 3HAHUHN, YMEHUIN U HABBIKOB, MIPEyCMOTPEHHBIX HACTOSIIUM Pa3AeIoM
JTUCIUIUIMHBI, OLIEHKA M0 JaHHOMY BHJY pa0OThl y CTyJIEHTa SBJISETCS HEYyJOBIETBOPUTENbHON. B
Clyyae OTCYTCTBHS CTYJIEHTAa HA 3aHSATHH €ro 3HAHUS aHAJTUTHYECKON YacTH MaTepuaia Mo JaHHOMY
pazfeny He 3aCUUTHIBAIOTCSL.

Pemenne pacyeTHBIX 3a7a4 MpEAINONAraeT pa3BUTHE HABBIKOB CTYJCHTA YPOBHS «MarucTpary-
pa» B paMKax M3Yy4EHMs HACTOSILEro pasjena. 3ajlaud paclpeleeHbl 0 TPEM IpYIaM CIOXKHOCTU
(o mopsimky Nel, Ne2, Ne3), uTo COOTBETCTBYET MOPOTOBBIM YPOBHSIM OCBOCHHUSI y4€OHOTO MaTepH ana
TECTUPYEMBIX CTYJCHTOB Ha «YJOBIETBOPUTEIBHOY, XOPOIIO» WIH «OTINYHOY. 3aa4a TOJKHA ObITh
peleHa IpaBUIbHO U 0OBSICHEHA MO XOAy Bcero pemeHus. [Ipu 3Tom, 00ydarommiics MoXeT MoJb30-
BaThCS JIOMOJIHUTEIBHBIMU MaTepHalaMd TEOPETUYECKOTO I1aHa (JIeKIMH, yueOHble TOCo0us) C pas-
pelIeHus npenogaBaTes.

Kputepru OlleHKH BBIOJHEHUS TPAKTUYECKOTO 3aHATHS B IIEJIOM MPEICTABICHBI B MPHIOK €-
HUM | K HACTOSAIINM METOJANYECKUM YKA3aHUSIM.
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[IpogomKUTENHHOCTS BCEX BUAOB PaOOT HA MPAKTHUECKOM 3aHITUH OTNPEEseTCs TPeOOBaH U-
eM, u3n0xeHHbIM B @POCax 1o JaHHON JUCLHUILIMHE, @ €r0 YacTOTa 3aBUCUT OT KOJIMUECTBA BbIJIEJIC H-
HOTO BPEMEHHU B paMKax 3a04YHOW WMIM OYHOU (hopM OOy4deHHs], OMpPEICICHHBIX YUYEOHBIM IJIAHOM H
3aKperIeHHBIX B paboyeil mporpamme.

Ananumuyeckue 60npocwl U 3a0aHus

1. OxapakrepusyiiTe HEBOZMOXXHOCTh YIIPABICHUS HEOTPEAEIECHHOCTbIO.

2. OxapaKkTepu3yiTe JIOTHKY B3aUMOJACHCTBUS MEPBUYHBIX (TaK HAa3bIBAEMBIX MaPaLICITbHBIX) IPO-
€KTHBIX PUCKOB U BTOPUYHBIX (TaK HA3bIBAEMBIX TIOCIIEIOBATEIIbHBIX ) PUCKOB.

3. Kakum 00pa3omM B MpaKTUKE METOJOJIOTUU YIPaBJICHUS MPOSKTHBIMH PUCKAMHU peaiu3yeTcs
(¢buHaHCOBas 1IEJIb YIIPABJICHUS MPOSKTHBIMU PUCKAMH?

4. CyniecTBYIOT JIM METO/IbI YTIPABJICHUSI IPOSKTHBIMH PUCKAMHU HEPECYPCO3aTPATHOTO XapakTepa?

5. OxapakrepuszyiTe METOAbl YIPABJICHHUS PUCKAMHU, HAIPSIMYIO YMEHBIIAIOIINE JIEHEKHbBIE TOTO-
KH B IJIAaHE MPOEKTA.

6. B yemM cMbIC]I OTHECEHHUSI TOrO WJIM WHOIO METOJa YINpaBJIEHUS MPOEKTHBIMH PHUCKAMH K TaK
HA3bIBAEMBIM MEPOIIPUSATHSIM IO Tepeavye PUCKOB?

7. B uem j0ruKa MEpONpHUATUNA IO MPSIMOMY KOMMEPUYECKOMY CTPAaXOBAHHIO MPO €KTHBIX PUCKOB?

8. B ueM Jtoruka 3aKimodeHus (PIOYECPCHBIX KOHTPAKTOB C TOUKH 3PCHUS CTPAXOBAHKS PHUCKOB COBITA
MPOAYKIHH 10 IPOEKTY?

9. OxapakTepu3ylTe JIOTUKY XE€/DKUHTa OUPIKEBBIX OINEpalldid, HAMPABICHHBIX HA MUHHUMHU3AIHIO
MPOEKTHBIX PHCKOB.

10. TTouemy ydeT TOBapHOI OMPIKEi MPOU3BOIHBIX HHCTPYMEHTOB, TAKMX KaK OMIIMOHBI, ()bIOYEPCHI U
T.JI., CHHKAeT CTOMMOCTbH OTIEpaIfii I0 MUHUMHU3AIIUU MPOCKTHBIX PHCKOB?

11. B yeM cMBICT OTHECEHUS TOT'O MJIM MHOTO METOJa YIPABJICHUS MPOSKTHBIMU PY CKaMH K MEPO-
MIPUATUSM IO YKIIOHCHHIO OT PUCKOB?

12. Kakvie *MEHHO TTPOEKTHBIE PUCKA MUHUMHU3UPYIOTCS TIPU TPUMEHEHUH MEPOTIPUSITUN pe3epBU-
POBaHUSI KOHTPAreHTOB?

13. B ueM JoruKa KamuTalbHBIX YYaCTUH KOMIIAHUM, CO3IAaHHOM ISl pealn3aiui HHHOBAIMOHH O-
ro MPOEKTa C KJIOUEBbIMU KOHTPAr€HTAMHU ?

14. Kakx MMEHHO ONTUMHU3UPYIOT TOPTQETh CTOPOHHUX ICHHBIX OyMar, MPUOOPETCHHBIX 3a CUeT
OroxeTa npoekra?

15. B ueM cMmbICH cO3/1aHUsI TEHEBOI'O0 MEHEKMEHTa ISl KIIOUEeBBIX MOJPa3/eIeHUi KOMIIaHUH,
peanu3yomuX HTHHOBAITMOHHBINA TPOEKT?

16. B gueM CMBICII OTHECEHUS TOTO WJIH HHOTO METOJ1a YIIPABJICHHS IPOCKTHBIMU PH CKaMU K MEpO-
MPUATUSAM IO IPUHATUIO HAa Ce0sI IETEPMUHUPOBAHHBIX PUCKOB?

17. llpoananu3upyiTe MOAXOAbI K aIeKBATHOMY BBICTABICHHIO HOMHUHAJIBHON 0€3pHCKOBON CTaB-
KU C TOUKH 3PCHHSI Pa3IUYHbIX 110 BEIMYMHE TPEOYEMbIX HHBECTUIINI MHHOBAIIMOHHBIX MPOE K-
TOB.

18. KakoBbl, ¢ Balllei TOYKH 3pEHHSI, TOCTOMHCTBA ¥ HEIOCTATKY KyMYJISSTHUBHOW MOJICITH BBICTABIICHUS
CTaBKH JIUCKOHTHUPOBAHHUS.

19. OxapakTepu3yiTe JOTUKY MOJICIH apOUTpaxkHOU Teopur cToumocTu kanutaia (APT).

20. OxapakTepu3yiTe BOZMOKHBIE MEPOTIPHUATHS IO HAIIOJHEHUIO Pe3ePBHBIX (DOHIOB IO MPOEKTY .

21. B 9yem CMBICTT OTHECEHHs TOT'O WJIM MHOTO METOJa yNpaBICHUS MPOSKTHBIMU PUCKaMU K MEpo-
MPUATHSM IO IPUHATHIO HA ce0s HeIETePMUHUPOBAHHBIX PUCKOB?

22. B yem coBnanenue oruku metonoB ROl u E/P?

23. O0OBsCHUTE CMBICT U3MEHEHUs Kiaccuieckoro noaxona CAPM tipu BBICTABICHUHM CTaBKH JIHC-
KOHTHPOBAHUS /ISl BEHYYPHOTO TTPOEKTA.

24. OxapakTepu3yiTe Tak Ha3bIBAEMBIN IPSIMON METOJ] BBICTABJICHHS CTABKH JTUCKOHTUPOBAHHUSI.

25. B ueM J1oruKa MeToJia JOCTOBEPHBIX SKBUBAJICHTOB?
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Pacuemmnvie 3a0auu
3amaua Ne 1.

®dupme OTKphITa KPEAUTHAS JIUHUA C JUMUTOM BblIauH, paBHbIM 500 en. dupma yxe nomaydu-
na 350 en. imes cBoOOAHBIC CpENCTBa, C IEIbI0O COKOHOMUTH Ha TpolieHTax, upma racut 70 e.
CKOTBKO ellle IeHeT pupMa CMOKET MOJTYYUTh OT OaHKa?

3amaua Ne 2.

PaccunTath CTaBKy TUCKOHTHPOBAHUS JJIsl pyOJIEBBIX JICHEKHBIX MOTOKOB 110 WHBE CTUIIMOHHOMY
MPOEKTY, OTHOCAIIErocst K oTpaciu «IIpou3BoACTBO 3MEKTPOHHBIX KOMIIBIOTEPOBY» (B Y3KOM IMOHUMAaHUHU
MOHATHUS «oTpaciby) MetogoM CAPM, ecnu U3 OTKPHITHIX HH(HOPMAIIMOHHBIX PECYypcoB Obliia coOpaHa
cieayromnas UHPOpMaIKsi, OTHOCSINIAICS K OTKPBITBIM MEXyHapOIHBIM KOMITAHUSM JaHHOW OTpaciiu U
OCHOBHBIM HHBECTUIIMOHHBIM arperatam Poccun u CLLIA.

Komnanuu otpaciu MC (ppIiHOYHAS KA TATIN3AIIHS) P
APPLE INC 515 916 000 000 1,26
CINTEL CORP 5547000 000 -5,35
CONCURRENT COMPUTER CORP/DE 8 321000 000 1,12
CRAY INC 11094 000 000 1,53
DELL INC 13 868 000 000 1,36

Janubie:

— JIOXO/IHOCTh JIOJITOCPOYHBIX TOCYAApCTBEHHBIX obOnuranuii PO, HOMMHUPOBAHHBIX B AOJUIapax
CIIIA: 0,043;

— IOXOJIHOCTh JOJATOCPOUYHBIX TOCYNAapCTBEHHBIX oOnwuranuii PO, HOMUHMpPOBaHHBIX B pPyOIIsIX:
0,065;

— JIOXOJTHOCTh JTOJITOCPOYHBIX TocyaapcTBeHHbIX oonuraruii CIIA: 0,023;

— CpeHephIHOYHAS T0X0HOCTh oHmoBoro phiHka CIIA: 0,052.

3amaua Ne 3.

Komnanusi cobupaeTcsi poBECTH WHBECTUIIMOHHBIN MPOEKT MO PaCIIMPEHUIO TPOU3BOJCTBA POy K-
Ta, MOJIb3YIOIIEr0ocsl HOBBIMIEHHBIM cripocoM. [loa mpoekT cozgactest OOO.

Ouennts uHBeCTHIMOHHBIA TpoekT (NPVHa 31.12.2014, neHe)xHble IOTOKH — IPEHYMEPaHI0), UC-
X0/ U3 MPEATIOCHUTKH, YTO BBl COTPYAHUK KOMITAaHUH, UHUIIMATOPA MPOEKTA, €CJIM U3BECTHO, YTO CPEIU
PYKOBOJCTBA KOMIIAHUM-UHUIIMATOPA MPOEKTa U CTOPOHHUX HKCIEPTOB OBUI MPOBEJEH OMPOC IO IMO-
BOJIy OCHOBHBIX SKOHOMHUYECKHX MTOKa3aTeJIel OI[EHNBAEMOr0 IIPOCKTA.

IToka3arennb Ton
2015 2016 2017
CebecToMMOCTD 30 000 000,00 34 000 000,00 36 000 000,00
AMopTH3anus 10 000 000,00 7 000 000,00 6 000 000,00
O0BeM npogax 10 000,00 12 000,00 13 000,00
T'on | I{eHa eTMHUIIBI TPOTYKITUN |
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Hauxynumii ucxon I1naHoOBBIN HCXOX Haunyummii ucxon

2015 4500,00 4600,00 5000,00

2016 5100,00 5200,00 5600,00

2017 5500,00 5600,00 6300,00

IToka3arens I'on
2014 2015 2016
HNHuBeCcTHIIMOHHEBIE BIOKEHUS 50 000 000,00 10 540 000,00 8 040 000,00

IToxazarens 3HaueHue
PeanpHas Ge3puckoBas ctaBka Ha KoHel 2014 r. 0,03
WNudnsauonnsie oxunanus Ha korer 2014 T. 0,10

IIpakTH4Yeckoe 3aHATHE N0 pa3jeny S.

OPUHAHCOBOE OBECIIEYHEHUE HAYYHO-IIPUKJIAIHBIX ITPOEKTOB
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B ATPOUMH XEHEPUUN

lleflb u 3a0auu nPpAKmMuU4eCKo20 3aHAmuA

Llesp HacTOALIETO 3aHATUS — OOYUYHUTh CTYJCHTOB COBPEMEHHBIM HAIPaBJICHUSAM (PMHAHCOBOTO
oOecrieueHus1 HayYHO-TIPUKJIAHBIX IPOEKTOB U C(HOPMUPOBATh HABBIKU MCIIOJIb30BAHUS ITUX 3HAHUH
B MHBECTUIIMOHHOM OOECIIEYeHUH HAyYHOTO ITPOCKTUPOBAHNUS B arPOMHKEHEPHUH.

[TpakTryeckoe 3aHsATHE MO JAaHHOMY pa3/ely HalpaBiIeHHO Ha (GOPMUPOBAHHE KOMIIETECHIIMU
OIIK-6, B paMKax KOTOpOH MperycMaTpUBAETCsl BIAJEHHWE METOJIAMH aHAJIM3a W MPOTHO3UPOBAHUS
HKOHOMUYECKUX 3((PEKTOB U MOCIEACTBUNA pealu3yeMoil U IUIaHUPYyeMOU JiesTeNbHOCTH. B naHHOM
CBSI3U, 110 3aBEPLICHUIO JaHHOTO 3aHATUS CTYACHTHI JOJIKHBI:

e 3HATh: OCHOBHBbIC MCTOYHUKU (UHAHCHPOBAHUS HAYUYHO-TIPUKIIATHBIX MPOEKTOB; 3aKOHO/A-
TenbcTBO PO U HOpMATHUBHBIE TOKYMEHTHI, pErfIaMEHTUPYIOIIHE AeATeTbHOCTh (UPMBI MO MPU-
BJICYCHHIO ()MHAHCUPOBAHUS B TOW MM HMHOM (opMe; 0COOEHHOCTH MPHBIICUEHHUS TOCyHap-
CTBEHHI'O ¥ YaCTHOTO, JIOJIEBOT'O U I0JITOBOT0, IM3MHI'OBOTO U BEHUYPHOTO (PMHAHCUPOBAHHUSL.

e yMeThb: IIPOAHAIM3UPOBATH JOCTYIHOCTh TOTO WJIM HHOI'O UCTOYHHKA CPEJCTB VIS peali3aluu
HAy4YHO-TIPUKJIAQIHOTO IpOeKTa (PUPMBI; NMpOaHAIU3UPOBATH LEIECO00Pa3HOCTh MPUBJIEUEHUS
TOTO WJIM MHOTO MCTOYHMKA CPEICTB Ul peaju3alii Hay4YHO-TIPUKIAJHOTO MPOEKTa GUPMBI;
MOArOTaBJIMBATh U 3aKJIOYaTh COOTBETCTBYIOIIME IOTOBOPHI (KpeauTa, JU3MHIAa U Jp.); UC-
M0JIb30BATh BO3MO>KHOCTH SMHCCUOHHOTO (PMHAHCUPOBAHUS.

e BJIajJeTh: HAaBbIKAMM NOMCKA W aHAJIM3a 3KOHOMHUYECKOW MH(pOpMaIMy, HEOOXOAUMOHN Aj1s Ipo-
BE/ICHUsI KOHKPETHBIX PAacdy€TOB M NPUHATHS IPAMOTHBIX peIIeHHH (PMHAHCOBO-KPEIUTHOIO Xa-
pakTepa; HaBbIKaMM, HEOOXOJMMBIMH JUIsl TPAaMOTHOTO aHaIN3a MPEUMYILECTB U HEIOCTATKOB TeX
WM UHBIX CLIOCOOOB (pHAHCHPOBAHUS MIPOESKTOB U MPUHATHS COOTBETCTBYIOIIUX PEIl CHUH.

Memoouueckue ykazanusa K npo8eodeHuI0 3aHAmus

B pamkax gaHHOTO MPAaKTHUUECKOTO 3aHSTUS 3aIJIAaHUPOBAHO JIBA BUJA PAOOTHI CO CTY/ICHTAMU:
YCTHBIM OMPOC B paMKax aHAJIUTUYECKHUX BOMPOCOB U 3aJJaHUi M TeCTUPOBaHUE 0 TemMaMm 3, 4, 5.

Jns mpoBeieHHs yCTHOTO OIPOCa CTYIEHTHI TOJKHBI IPEABAPUTENHHO MOATOTOBUTHCS K HEMY,
OTBETUB Ha MPEIJI0KEHHbIC aHATUTHYECKHUE BOIPOCHI U BBHINOJIHUB 3aJaHusl. B xoje onpoca o6cyxe-
HUIO TIOJJIEKAT BOMPOCHI, TIPEeIHA3HAYEHHBIC JJIsI CAMOCTOSITEIBHOTO M3yueHUs. Ompoc MpOBOIUTCS
npemnojaBaTesieM (PpOHTAITBHO, B HETO BOBJIEKAIOTCS BCE CTYJ/ICHTHI, IPUCYTCTBYIOIIME HA 3aHATHU. B
X0JIe OIpoca MperonaraeTcst Kpatkoe o0cyx aeHue npooiaem, U3y4yeHHbIX B JAHHOM paszzene. AHall -
TUYECKHE BOIPOCHI U 3aJIaHUsI Pa3[eJeHbI IO TPEM IpyMIaM CI0KHOCTH, YTO COOTBETCTBY €T TOPOTO-
BOMY YPOBHIO OCBOCHHS YUeOHOT0 MaTepHaia CTyICHTaMH B paMKaX TeKyIIero KouTpoJs. [1o pe3ynb-
TaTaM OIpoca MPernoaBaTeIb MOXKET OLIEHUTh MOPOTOBBI YPOBEHb YCBOEHHUS MaTepualia OMpoIe H-
HBIX CTYJEHTOB Ha «yJOBIETBOPUTEIBHO», «XOPOILIO» WIH «OTIUYHO». B ciiydae oTkas3a OoT oTBeTa Ha
BOIIPOC MPErnoaBaTesis 10 MUHUMAIBHOMY YPOBHIO, INOO HEMPaBWIBHOTO OTBETAa HAa BOIIPOCHI MUH U-
MaJBbHOTO MOPOTOBOTO YPOBHS 3HAHUHN, YMEHUIN U HaBBIKOB, MIPEyCMOTPEHHBIX HACTOSIIUM Pa3AeIoM
JTUCLUUIUIAHBI, OIIEHKA MO JaHHOMY BHUAY Pa0OTHI y CTyJEHTa SIBISETCA HEYIOBIETBOPHUTEIHbHOU. B
clydae OTCYTCTBHUSI CTYJICHTA Ha 3aHATUU €TO 3HAHUS aHAJTUTHYECKON YacTH MaTepuaja 1o JaHH OMY
pazfeny He 3aCUUTHIBAIOTCSL.

TecTupoBaHue MPOBOIUTCS MpemnoiaBareieM B cooTBeTcTBUU ¢ TpeboBanusmu ®I'OC Ha Oy-
Ma)XHOM HocuTese. TecTsl pa3ieneHsl Mo TPEM IPYIaM CI0KHOCTH, YTO COOTBETCTBYET HOPOTOBBIM
YPOBHSIM OCBOEHHS y4eOHOr0 MaTepuana TECTUPYEMbBIX CTYJCHTOB Ha «yIOBIETBOPUTEIBHOY, «XOPO-
I0» WJIU «OTAWYHO». KpuTepuu olleHKH TeCTOB U COOTHOIIEHHUS BO3MOYKHBIX BAPUAHTOB MPABUITBHBIX
OTBETOB B paMKaxX Ka)KJ0ro OJIOKa MPe/ICTaBICHBI B IPUIOKEHUHU 2 K HACTOSIIIMM METOIHMYECKUM YK a-
3aHUSM.

Kputepuu o1ieHKH BBINOJHEHUS MPAKTUUECKOTO 3aHSATHUS B I[E€JIOM MPEJICTABICHBI B MPUIIOK €-
HUU | K HACTOSIIIUM METOJUYECKUM YKA3aHUSM.

[IpoaomKUTENHHOCTS BCEX BUAOB PabOT HA MPAKTUUECKOM 3aHITUH OIpeessieTcs TpeOOBaH U-
eM, u3nokeHHbIM B @OCax 1Mo JaHHOW JUCHHUILIMHE, @ €r0 YacTOTa 3aBUCUT OT KOJIMYECTBA BhIJICIIC H-
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HOTO BPEMEHHU B paMKax 3a04HOM WJIM OYHOM (opM OOy4deHHMs], ONpPEAEICHHbIX YUYEOHBIM IIJITAHOM U
3aKpeIUIEeHHBIX B paboyel mporpamMmme.

AHnanumuyeckue 60npocwl u 3a0aHUA

1. Kakue ¢akTopbl OCIOXKHSIOT IS MaTbIX WHHOBAIMOHHBIX (pUpM (CTapTamoB) MOCTyN K OaHKOB-
CKOMY KpEIUTOBAHUIO?

2. [laiiTe XapakTepUCTUKY Pa3IMIHBIM criocobaM nonydeHus ¢pupmoii kpenuta. Kakve u3 Hux 6onee
MOAXOJIAT TSl KPeIUTOBAHUSI HHBECTHIIMOHHOTO MTPOEKTa (PUPMBI?

3. [Ipoananusupyiite nenecooOpa3HOCTh IS GUPMBI OTKPBITHS BO3OOHOBIISIEMONM WIJIM HEBO300-
HOBJIIEMOM KpEeIUTHOMN JTUHUU U1 (PMHAHCUPOBAHUS pPeau3alliy MIPOeKTa.

4. IIpoananu3upyiTe 11enecoobpasHOCTh BHIOOpA TeX WM MHBIX BapUaHTOB MOTAlIeHUS KPEIuTa co
CTOPOHBI PUPMBI-3aEMIIUKA.

5. KakoBbl nmpeumyIiecTBa U HEJOCTATKH AHHYUTETHBIX U JU(DPEpEeHIIMPOBAHHBIX IJIATEXKEH IO
KpeauTy Jist GupMbI-3aeMIIIMKa?

6. KakoB anropuT™ HOAIEp:KKA HMHBECTUIIMOHHBIX MPOCKTOB, PEATH3YEMbIX Ha OCHOBE MPOEKTHOTO
¢dbuHaHCHpOBaHUS, pa3paboTaHHBIN B paMKax creruanbHoi [Iporpammbl?

7. Yto MOeT ObITh MPUYMHON PEUICHHs aKIIMOHEPOB O HEBBIIUIATE AWBHICHOB MO aKIUIM (U p-
MbI?

8. Kakue nmpuuuHbI MOTYT MOOYTUTH (PUPMY-3MHUTEHTA BKIIOYUTE B TIPOCHEKT IIEHHBIX Oymar uHbop-
Maluio U3 OM3HEeC-TUIaHa, ¥ YTO OHA MOXKET CO00# MpeIcTaBIsTh?

9. Bo3mokHa JIn Takasi CUTyalus: epudHoe myonunuHoe pasmernenue akiwii (IPO) cocrosiocs, HO
(bUpMa-IMUTEHT HE MOyUYHsia B pe3ybTaTe JCHEKHBIX CPEJICTB ISl CBOECTO Pa3BUTHS?

10. [Ipoananu3upyiTe ¢ TO3UIMH GUPMBI-IMUTEHTA IPEUMYIIECTBA M HEJOCTATKU PA3TUYHBIX Ba-
PUAHTOB €€ JJOTOBOPEHHOCTEH C aHAeppalTepoM 00 YCIOBHSX €r0 y4yacTHUs B pa3MEICHUU aK-
1117078

11. Tlpoananu3upyiiTe ¢ MO3UIHUH GUPMBI-DMUTCHTa MTPEUMYIIECTBA U HEJOCTATKU MPUBJICUCHHS
JEHEKHBIX CPEACTB MPH MOMOIIH aKIIHOHEPHOTO ¥ OOJIMTaIlMOHHOTO ()M HAHCUPOBAHUS.

12. TlpuBeauTe IpUMEPHI YIAUHBIX BEHUYPHBIX BIOKEHUN, H3BECTHBIX U3 MUPOBOTO OIIBITA.

13. KakoBBI OCHOBHBIE BapUaHTHI MIPOJIKU AKIIHI HHBECTUPYEMBIX (PUPM BEHUYPHBIMH (OHIaAMU?

14. C kaxoii IeJbI0 CO3AA0TCSI KOPIIOPATUBHBIC BEHUYPHBIC (DOHIBI?

15. Ha3oBuTe OCHOBHBIE 3Tallbl CTAHOBJIEHUSI HUH(PACTPYKTYphl BEHUYpHOTO (PHMHAHCHUPOBAHUS B
Poccumn.

16. Yem oObsACHsETCS MOSBICHUE B HAIICH CTpaHe MOHATUS «MHBECTHIIMOHHOE TOBapuiiecTso»? B
YeM ero MpeuMyIiecTBa Nepesl 3aKPhITHIMU TA€BHIMA MHBECTHULIMOHHBIMHU (POHIaMH 0CO00 pHC-
KOBBIX (BEHUYPHBIX ) HHBECTULIHI?

17. B xakux ciydasx JM3UHroBas (popMa NpuoOpeTeHus: 000pya0BaHUS MOXKET OBbITh MHTEPECHA
bupmam, 3aMHTEPECOBAHHBIM B HEM JJIsl pealiu3allii CBOETo MpoeKTa’?

18. OxapaxTepusyiite (akTOphl, BIUSIOMIKNE HA BHIOOP KPEAUTHON WM JIM3MHTOBOI CXEMBI Ip U-
o0peTeHust 000pyA0BaHUS PUPMOI.

19. TMoyemy Ha HaYaTEHOM JTale pa3BUTHS JIM3WHTA B Hallei ctpane (mepsas mooBrHA 90-x TT. XX
B.) ObLIM BBEJI€HBI 3HAYUTENIbHBIE HAaJIOTOBBIE JILIOTHI?

20. Jaiite xapaktepuctuky nporpammam «CTAPT» u «Koonepauus», peanusyembiM dongom co-
JICHCTBUS Pa3BUTHIO MAIbIX ()OPM NIPEANPHUATHN B HAyYHO-TEXHHUYECKOH cdepe. B uem mx cme-
nrduka, 4eM OHU Pa3TUIAFOTCS?

21. Uem mpoeKThI, HA IOAAEPKKY KOTOPBIX OPUEHTHPOBAHBI YKA3aHHBIE BBIIIE MTPOTPAMMBI, OTIHU-
YalTCs OT TEX, COJACUCTBUE KOTOPBIM OKa3biBaeT MOH pa3BUTHS MPOMBIIIIEHHOCTH ?

22. ChopmynupyiiTe OCHOBHBIE OCOOCHHOCTH Takoi (OpMbI OOecrieueHUs] HCIOIHEHUs 00s3a-
TEJBCTB, KaK «IOPYUYHUTETHCTBOY.

23. UeM OTIMYArOTCS MEPHI OAIEPKKH MAJIOr0 U CpellHero Ou3Heca, mpakTukyemble Poccuiickum
0aHKOM TOJIEP>KKA MAJIOTO U CPEAHETO MPEeANPUHUMATEIBCTBA U ATEHTCTBOM KPEJAUTHBIX TapaH-
THN?
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Tecmupoeanue no pazoenam 3, 4,5

Tecmosvle 3a0anus oioka 1

1-1. K rpymnmaM nporeccoB IIaHUPOBaHHUSI MHHOBAIMOHHOTO MPOCKTa OTHOCST:

a) bopmupoBaHue cojepkaHus padOT MPOEKTa, YTOUHCHHE IIEJICH U ONpeNelIeHue HanpaBlIeHUN
JIeUCTBUH, TpeOyeMBbIX ISl TOCTHXKEHUSI KOHEUHOTO pe3yNbTaTa;

0) ompezeneHue MepeyHsl BHIIOIHSAEMBIX padOT B COOTBETCTBUH C TUIAHOM YIIPABIICHUS MMPOESKTOM H C
y4eTOM crienu(pUKAII MPOCKTa;

B) aBTOpH3AIIMIO Havaa MPoeKTa Win (hasbl;

I') MOHUTOPHHT, aHAJU3, PETYJIMPOBAHUE XOJa PCATH3AlUN MPOCKTa; ONpeIeieHre 00IacTel, Tpe-
OyIOIIMX BHECCHHS M3MEHEHUH B IUIaH MPOEKTA; MHUIIMAITUS COOTBETCTBY IOIIMX M3MCHEHUH;

1) BapUaHTHI a), T).

1-2. PyxoBO/ICTBO M yIpaBlIeHHUE pabOTaMU IPOEKTa OTHOCST K TPYyIIIaM MPOIECCOB:
a) WHUIMALINH;

0) TUTaHUPOBAHMS,

B) HMCIIOJHEHUS;

I') MOHHMTOPHUHTA U KOHTPOJIS,

1) 3aKPBITHSL.

1-3. Ucxonnas nHGOpMAIKs HHHOBAIIMOHHOTO TIPOCKTa 3aKPETLISACTCS:
a) B yCTaBe MPOEKTa U B PEECTPE 3aMHTEPECOBAHHBIX CTOPOH;

0) B IUTaHE YNPaBJICHUS TPOCKTOM;

B) B IIPEIBAPHTEIHFHOM OTIMCAaHUH MTPOEKTA;

T') B HEpAPXUUYECKOH CTPYKType paboT;

1) BapHaHTHI 0), T).

1-4. CkoabKO MPOLIECCOB YNpaBIEHUS MPOEKTOM BKJIIOUAET MOCIEqHS Bepcus ctannapra PMBOK
Guide?

a) 43;

0) 45;

B) 47;

r) 49.

1-5. K BXOJIHBIM XapaKTepucTUKaM pa3pabOTKH yCTaBa MPOEKTa OTHOCHT:

a) onucaHue paboT npoekTa, Ou3Hec-Keiic, cornameHus, (pakTopbl Cpeibl IPEANPUSITUS, AKTUBBI
MPOLIECCOB OPTaHU3ALINY;

0) SKCHepTHbIEC OLIEHKH, ONMCaHUEe paboT MPOeKTa, OU3HEC-Kelc, METOIbl OpraHU3alUK IPYITOBON
paboThl, COTTANICHUS;

B) onucaHue paboT MPOEKTa, SKCIEPTHbIE OLEHKHU, OM3HEC-Kelc, 3aKyIOYHY0 JJ0KyMEHTAIHIO, CO-
TJIAIICHUS;

r) Om3Hec-KeHc, SKCIIEPTHBIE OIIEHKH, 3aKyITOYHYIO JJOKYMEHTAIHIO, (aKTOPBI CPEIbI IPEPUSTHS,
AKTUBBI IIPOIIECCOB OPTaHU3AIIHH.

1-6. BeixomoM mporiecca onpeaeieHns 3aMHTEPECOBAHHBIX CTOPOH SIBISETCS:
a) yCTaB MPOEKTA;

0) TUTaH MPOEKTA;

B) peecTp 3aMHTEPECOBAHHBIX CTOPOH MPOEKTA;

r) Uepapxuueckas CTpyKTypa padoT MpOeKTa;

J1) BapHaHTHI a), B).
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1-7. JleTanu3zaiysi ”NHHOBALIMOHHOTO IMPOEKTA MPOBOIUTCS A0 YPOBHS:
a) MEPONPUSATHIA;

0) pabor;

B) COOBITHIA;

I') Mporpamm;

1) KIIOUEBBIX BEX.

1-8. Uepapxuueckas CTpyKTypa padort:

a) oTpaxkaeTcs TOJbKO B rpaduueckoi popme;

0) oTpaxkaeTcs TOJIbKO B TEKCTOBOM (opMarTe;

B) 00CY’KIaeTcsi Ha COBEUIAHUU TI0 MMPOCKTY U HE (PUKCUPYETCS;
r) oTpaxaeTcs B rpaduueckoit popme u TekcToBoM hopmare.

1-9.  Kakoii cereBoii rpaduk mpencTaBiIcH HA pUCYHKE?

Mpeabiaymce Mocreaywuiee
coliniTiEe coBBITHE
a) ceTeBoil rpaduik B TepMHHAX PadoOT;
0) cereBoil rpaduk B TepMHHAX pabOT U COOBITUI;
B) ceTeBOH rpaukK B TEPMUHAX COOBITHI;
r) nuarpamma ['aHTa.

1-10. TIpumenenue I'paduka I"'anTa He0OX0MMO:

a) MCKJIIOYMTEIBHO MPU IUIAHUPOBAHUM KaueCcTBa;

6) TOJIBKO IMPH IMMOAT'OTOBKE IUIaHA 3aTPAaT MHHOBAIIMUOHHOT'O ITPOCKTA,

B) IMPHU NOCTPOCHHH IJIaHa MPOEKTA U MOCJIECAYIOIIEr0 YIIPaBICHUS IPOSKTOM;
I') TOJBKO IMPH OTYETAX BBIMIECTOSAIIEMY PYKOBOJCTBY.

1-11. Yto nzoOpakeHo Ha (pparMeHTe ceTeBOro rpaduka?

a) ¢ukTuBHas paboTa;

0) KPUTHYECCKUI MyTh;

B) pe3epB pabOTHI;

) aJbTePHATUBHOE MapajuieIbHOE COCTUHEHUE.

1-12. Kputudeckwuii myTh ceTeBoro rpaduka — 370:

a) caMmblil KOPOTKUII MMyTh OT UCXOJHOTO COOBITHS K 3aBEpLIAIOIIEMY;

0) camblii MPOAOIKUTEIBHBIN MYTh CETEBOrO IpadrKka OT UCXOIHOTO COOBITHS K 3aBEPILAIOLIEMY;
B) CaMblil KOPOTKUI1 Ty Th OT UCXOAHOTO COOBITHS 10 3aBEPIIAIOIIETO C MAKCUMATBHBIM KOJIHNYECTBOM

pe3epBOB;
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I') caMblil IPOJIOJKUTENIBHBINA My Th CETEBOr0 Ipauka OT UCXOJHOIO COOBITHS /IO 32 BEPLIAIOIIEIO C
MUHHUMAaJIbHBIM KOJIMYECTBOM PE3EPBOB;

1) caMblii KOPOTKHIA Iy Th OT KCXOAHOTO COOBITHS JI0 3aBEPIIAIOIIETO C MUHUMAIBHBIM KOJIUYECTBOM
pe3epBOB.

1-13. Ha3zoBuTe BUA OpraHu3alluy, MPEACTaBICHHON Ha PUCYHKE HIDKE!
a) CWJIbHAsi MaTpUYHAas;

0) cmabas MaTpU4HAas;

B) cOanaHcHpoOBaHHas MaTpUYHas;

I') MPOEKTHAas;

1) GyHKIHMOHAIbHAS.

Tnaea upernpuaTus

[ ] ]
QyHKUUOIIATBHEI OynxoHanbaiil | | OyHKUHOHANEIHH
PYKOBOAHTEIND PYKOBOJTMTE. b PYKOBOANTEID

— [lepconan —— llepconan

— Ilepconan Hepconan

KoopnvHauus IpocKTa

1-14. B cootBerctBuu ¢ [OCT P 54869—2011 «IIpoekTHbIif MeHe»KMEHT. TpeGoBaHus K ympas-
JICHUIO TIPOEKTOM» KOPPEKTUPYIOIIee IeCTBIE — 3TO:

a) AelcTBUe, MPENNPUHATOE ISl yCTpaHeHHUSI OOHAPYKEHHOTO0 HECOO TBETCTBHS TUIAHY MPOEKTA;

0) neicTBHE, ONPEICIISIONIEe OCTAHOBKY MPOCKTA;

B) JeiicTBHe, Mpeamnoararolee 3akpbITUe MPOEKTa U €ro 3aIycK M0ocie UCTIPaBIeHUS
JIOTYIIIEHHBIX paHee OMMOOK;

T) aHaJ u3 IPUYNH U UCIIPABIICHUE OMHUOOK B XOJI€ pEaTH3AINH TP OEKTa.

1-15. B cbanaHCHpPOBAaHHBIX MATPUYHBIX CTPYKTYPaxX PYKOBOJUTEIH IPOEKTA:

a) BBICTYIAeT B POJIM JAUCIIETYEPA [IPOEKTA, OCYIECTBIISIIOIETO KOO PAUHAILIMIO KOMMYHUKAIUIA;

0) He Ha/leJIeH BCel MOJIHOTOM BJIACTH HaJ MPOEKTOM M €ro ((MHAHCUPOBAaHHEM, HO KOOPAMHUPYET
XOJ BBIIIOJHEHUS! paboT, HECET OTBETCTBEHHOCTh 3a JIOCTHKEHUE ITOCTaBIEHHON 11€JIM BMECTE C PyKO-

BOJUTEISIMU (DYHKIIMOHATIBHBIX MOAPA3CICHHI;
B) 00najaeT 3HAYUTEIbHBIMU TTOJTHOMOUMSIMH, HE3aBUCUMOCTHIO M BRICOKOH MEPOM OTBETCTBEHHO-

CTH 32 JOCTH)KEHUE MTOCTABICHHOH 11EJIH;
r) coBMemaeT (GyHKIUU PYKOBOAMTENS MOApPA3ACICHUS U PYKOBOIUTENS MPOEKTA, BHICTYMAET B
pOJIK AMCTIeTYEepa U KOOPAUHATOPA MPOEKTA.

1-16. K BHyTpeHHUM CTaHJapTaM KauyecTBa MPOEKTAa OTHOCST:
a) I'paxxmanckuii kogexc PO, TOCT P 54869-2011, TY, PMBOK (2013), ICB (2006), 1SO 9000;
0) KOpIIOpaTHBHBIC CTAHIAPTHI, BHYyTPEHHUI YCTaB, OM3HEC-TIIAH PAa3BUTHSI KOMIIAHHH, TIJIAHOBBIE T10-

Ka3aTeJIM Ha KPaTKOCPOYHBIN MEepUOI;

B) KOHIIEMIIMIO MPOEKTa, yCTaB MPOEKTa, 0a30BbIi IUIaH MPOEKTa, OMUCAaHUE padOT MPOEKTa, CIe-
nupuKanuu pador;

r) 0a3oBbIi MUIaH MpoekTa, OusHec-tiaH pa3BuTusa komnanuu, [ OCT P 54869—2011, kopnopaTus-
HBIC CTaHJIAPTHI, cieIU(UKAIUU paboT.

Tecmoesvie 3a0anus broxka 2
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2-1. HeompeneneHHOCTh TpeNIoaraeT Hatudre (pakTopoB, MPH KOTOPBIX PE3yJbTAaThl ACUCTBUI HE
SABJIAIOTCA ACTCPMUHHUPOBAHHBIMH, HO CTCIICHL BO3MOKHOI'O BJIMAHUSA 3THX q)&KTOpOB Ha pE3yJibTaThbl
U3BECTHA.

a) J1a, 3TO BEPHOE YTBEPIKICHUE;

0) HeT, 3TO HEBEPHOE yTBEPKICHUE.

2-2. Puck — 9TO MOTEHIIMATbHAS, YUCICHHO U3MEPUMasi BO3MOXKHOCTh MTOTEPH.
a) J1a, 3TO BEpPHOE YTBEPKIICHUE;
0) HeT, 9TO HEBEPHOE YTBEPKICHHE.

2-3. Pucku, peanuzanusi KOTOPHIX MOKET UMETh TPU BapUaHTa MCXOJa: MOsSBIEHUE YOBITKA, COXpa-
HEHUE CUTYalllU B MPEKHEM COCTOSTHUU, TOSIBIICHUE ICHEKHOTO TOXO/1a!
a) YHUCTHIE;
0) katacTpoduueckue;
B) CUCTEMATHUECKHE;
I') CHEKYJISITUBHBIE;
1) 6onbIme;
€) HecUCTeMaTHUYECKHeE.

2-4. Pucku, peanu3anusi KOTOPHIX MOKET MMETh JIBa BapHaHTa MCXOJa: MOSBJICHUE YOBITKA JTNOO
COXpaHCHHE CUTYallU! B IPEIKHEM COCTOSIHHH:

a) YUCTHIE;

0) karacTpoduyeckue;

B) CUCTEMATUYECKHE;

') CIEKYJISITUBHbIC;

1) OospIme;

€) HECHCTeMaTUUYECKHE.

2-5. K xakoii TpyTme MeTo/I0B yIpaBICHHs TPOSKTHBIMH PUCKAMU OTHOCHTCSI METO 00paTHOTO
COOTHOIIICHUS «II€HA/HPHOBLTE)?

a) MEpOIPUATHUS IO Nepejaue PUCKOB;

0) MEpONPHUSTHS TT0 YKIOHCHHUIO OT PUCKOB;

B) MEPOTIPHATHSI 110 TPUHATHIO HA ce0s1 TETCPMUHUPOBAHHBIX PUCKOB;

') MEpONPUATHS IO IPUHATHIO HA ce0s1 HEIETEPMUHUPOBAHHBIX PHCKOB.

2-6. CTOMMOCTh SKOHOMHYECKHX IMMOTEPh, COOTBETCTBYIOIIAS BEPOSTHOCTH HEXKETATEIHbHOTO MUCXOIa
COOBITHSI, — 3TO:

a) IIeHa PUCKA;

0) mpuUOBLIb C YUYETOM PUCKOB;

B) OTTOK JICHEXHBIX CPEJICTB C yUETOM PHCKOB.

2-7. Kakue MeTo/1bl U3 HIXKETIEPEUUCIIEHHBIX SIBISIOTCS MEPOIPUATUSAMHU I10 TIepeaye puckoB?

a) KamnuTajbHbIE ydacTus ¢ GupMamMH U JULAMH, SBISIFOIIUMUCS JUISl IPEANPUSATUS UCTOUHUKAMU
HOBBIIIEHHOT'O PHUCKA;

0) mepeBoJ CPEeCTB B UHBIE, MEHEE PUCKOBAHHBIE HHBECTUIIMOHHBIC AKTHBBI,

B) MpHOOpeTeHNE CIeHUATN3UPOBAHHBIX CTPAXOBOK 110 TUIIOBBIM MHBECTUIIMOHHBIM PUCKaM;

I') pe3epBUPOBAHNE OCHOBHBIX U IyOJUPYIONUIMX KOHTPAreHTOB U 3aKa3UHKOB;

1) LeJeHanpaBiIeHHas ONTUMHU3AIUs TOPTQeis HeHHBIX OyMmar;

€) Bce BBIILIENEPEUNCICHHOE HE OTHOCUTCS K MEPOTIPUSTHUSM 110 Nepeiaye PUCKOB.

2-8. Ilpu npruoOpeTeHNN KaKUX CTPAXOBOK, KaK IMPaBUIIO, CTPAXOBbIE CTABKH, IOMHUMO BCETO MpoYe-
r0, YYUTBIBAIOT IIATEKECIOCOOHOCTh CTPAaXyIOIIerocs (Tak Ha3plBaeMas CTpaxoBasi 11U CKpUMHUHAIHS):
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a) mpu npuodpeTeHnu oo1ero (reHepaaTbHOT0) CTPAXOBOTO MOJIKCA;
0) Nmpu NPUOOPETCHHUHU CIICITUATM3UPOBAHHBIX CTPAXOBOK HO TUIIOBBIM HHBECTHUIIMOHHBIM PHUCKaM;
B) npu 0(OPMIICHUH CTPAXOBOK [0 HHIUBHIYaIbHO C(HOPMYJIUPOBAHHBIM (HETUIIOBBIM) PU CKaM.

2-9. Tloxymnka opaepoB Ha MPaBO CHAOKEHUSI MOXKET MO3BOJIUTH (hupMe:
a) 3aKyNHUTh HEJOCTAIOIEEe KOJTUUYECTBO ChHIPhS;

0) moacTpaxoBaTh CBOE CHaOXKEHHUE;

B) MOJICTPaxXOBaTh COBIT.

2-10. XemKxuHT OMpIKEBBIX 3aKYTIOK MPEANOIaraeT CorlameHne MexIy:

a) pupMoii, CO3TaHHOM JUTSI peasu3alny MPOeKTa, U MPOJABIIOM AS(HUIIUTHOTO CHIPHS;
0) pupMmoii, co3maHHOMN g peaTu3aluy IpoeKTa, U OupxKeil;

B) pupMo¥i, CO31aHHOM IJIs pealn3alluy MPOEKTa, U KIIFOYEBBIM MTOKYIATEIEM.

2-11. Yro W3 HMKETEPEUHCICHHOTO HE OTHOCHUTCS K CTPaXYOIIUM IPOU3BOJICTBEHHBIM MEPOIIPHSI-
THSIM?

a) KOHCEPBAIUs CTPOSIINXCS 00BEKTOB HIIM MX TepenpoPUInpOBaHHE;

0) obecrieyeHrEe B3aMMO3aMEHSIEMOCTH COTPY/THUKOB;

B) ONEPATHUBHBIN MEPEX0J Ha MPOU3BOJICTBO APYTHX MPOIYKTOB;

F) opraHusanusa KOHKYPCOB Ha JTY4YHIHMC KOHCTPYKTOPCKHUEC U TEXHOJOI'HYCCKUE PCUICHU A,

1) pa3pa0oTKa IUIaHOB JICUCTBUI HA CITy4ail MPOU3BOJCTBEHHBIX aBapHii;

€) pa3paloTKa IJIaHOB JICHCTBUI HA CIIy4al CPOYHOTO CBOpPAYMBaHMsI TPOU3BO/ICTBA.

2-12. Yt0 M3 HWKE EPEUMCICHHOTO HE OTHOCUTCS K OUPIKEBBIM OIEPAIUsAM, CTPAXYOLTUM COBIT?

a) nmpuoOpeTeHne YUYTCHHBIX Ha OMpIKe MEePEeBOIHBIX FAPAaHTUH U MOPYUUTEIHCTB Ha peal n3aluio;
6) mpuoOpeTeHne OMIIMOHOB Ha 3aKyNKy Je(UIIUTHBIX U PACTYIIUX B IIEHE TOBAPOB U YCIYT;

B) IpHoOpeTeHre oOpamarnmxcs Ha peIHKe (DbIOUEPCHBIX KOHTPAKTOB Ha pealln3alluio;

I') 3aKJIIOUYEHUE CPOUYHBIX (PbIOUEPCHBIX KOHTPAKTOB Ha COBIT;

J1) OTHOCHTCS BCE BBILIETIEPEUNCIIEHHOE.

2-13. YTo U3 HIDKETIEPEUNCICHHOTO SIBISETCS OUPIKEBBIME OTIEPALIASIMU, CTPAXYIOIUMU CHaOKeHue?
a) 3aKIIOYCHHE CPOYHBIX (DBIOYSPCHBIX KOHTPAKTOB Ha COBIT;

0) mpuoOpeTeHne 00paIaAlOMUXCsl Ha PhIHKE (DbIOUYEPCHBIX KOHTPAKTOB HA PeaTu3allnio;

B) MprOOpEeTeHHE OMIIMOHOB HA 3aKyIKY Ae(DUIIUTHBIX M PACTYIIMX B IICHE TOBAPOB U YCIIYT;

r) mpuoOpeTeHne YUYTCHHBIX Ha OMpIKE MEPEBOTHBIX TAPAHTUN U TIOPYUUTENIHCTB Ha Pea H3aIuIo.

2-14. Kaxue METOMbI U3 HIKETIEPEUNCIICHHBIX SBIISCTCS MEPOIPHUATUSIME 1O YKIIOHESHHIO
OT PUCKOB?

a) KyMYJISITUBHOE IMIOCTPOCHHME CTABKU JUCKOHTA;

0) METOJ1 OTpeICIICHUS LIEHBI PUCKA;

B) METO]I CIICHAPHUEB;

I') MOJENb apOUTPaKHOM TEOPHUH CTOMMOCTH KanMuTaabHbIX akTHBOB (APT);

J1) MOJEJIb OLICHKH KanUTaJbHBIX aKkTUBOB (CAPM);

€) IeJIeHaNpaBICHHAs ONITUMH3ALUS TOPTQEIIsl LICHHBIX OyMar;

’K) HUYETO.

2-15. 3axnroueHne KOHTpaKTa Ha MPoIaxy MakeTa COOCTBEHHBIX aKIMH KII0YEBOMY MOKyIaTeNo —
3TO:
a) MpsMOE KallUTaJIbHOE y4acTHE C KOHTpareHTaMu;

0) KOCBEHHOE€ KalMTAIbHOE Y9aCcTHE C KOHTPAreHTaMHU.

2-16. be3puckoBasi cTaBKa IMCKOHTa — 3TO:
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a) CTaBKa JOXOJHOCTHU, HC YUHMTLIBAIOIIAA HUKAKHNX PUCKOB;

0) HOpMa 10X0/a, YUYUTHIBAIOIIAs TOJILKO CTPAHOBOM PHUCK;
B) PEHTA0ENbHOCTh ONEpalii Ha PhIHKAX TeX CPABHHUTEIBHO OE3pUCKOBBIX (OMHPAIOUINXCSA Ha €M-

KM cIIpoc) TOBApOB M YCIYT, IJIe OTEYECTBEHHAs SKOHOMUKA YK€ yCIela MHTErPUPOBATHCS B MUPO-
BbIE€ PBIHKH 3TUX TOBapOB U YCIHYT.

2-17. be3puckoBasi cTaBKa JUCKOHTA MOKET ObITh OIIpeiesieHa:

a) KaK CTaBKa JIOXOJAHOCTHU TOCYAapCTBEHHBIX IIEHHBIX OyMmar;

0) Kak cTaBKa JOXOJHOCTH 3aCTPAaXOBAHHOIO OAHKOBCKOT'O JCTIO3UTA;
B) KaK CTaBKa I10 JIOJITOCPOYHBIM KpEJUTaM HaJIeKHBIX OAHKOB;

I') Kak CTaBKa peuHAHCUPOBAHUS IIEHTPAIBHOTO OaHKa;

1) ¢ moMotipio hopmysibl umepa.

2-18. Tlpu pacueTe CTaBKH JUCKOHTA HA OCHOBE apOMTPAKHOW TEOPUU CTOMMOCTH KaIll TAJIBHBIX aK-
tiHBOB (APT) uacTHBIC KO3(PPUIIHEHTHI «OeTa» COM3MEPSIOT:
a) PUCKOBAHHOCTH IIPOEKTa 110 COOTBETCTBYIOIIEH OTIEIBHOM COCTABIAIOIIEH CHCTEMAaTHYECKOTO

puCKa;
0) PUCKOBAaHHOCTH MPOEKTA MO0 COOTBETCTBYIOIIEH OTEIBHOMN COCTaBISIONIEH HECHCTEMAaTHYECKOTO

pHucCKa;
B) PMCKOBAaHHOCTb MPOEKTA MO KaXJIOMY BBIIBICHHOMY (DaKTOpYy pHCKA.

2-19. KymynaTHBHOE MOCTPOCHUE CTABKU AUCKOHTUPOBAHUS XapaKTEPU3YETCS:
a) mo(aKTOPHBIM YYETOM PUCKOB;

0) 00BEKTUBHOCTBIO IIPH OIICHKE BIMSHUS PUCKOB HA BMEHIEMYIO MIPOEKTY JI0XO/] HOCTB;
B) UCIOJB30BAaHUEM CPEAHEOTPACTIEBBIX TTOKa3aTeNel peHTabeTbHOCTH 3aTpar.

2-20. Ilena pucka u co3aaBacMblii HA OCHOBE €€ OIPEICIICHUs PE3EPBHBIN (DOH]T TOTKHBI HAXOTUTHCS
B CJICJIYIOIIIEM COOTHOIICHUU:

a) IIeHa pUcKa > pe3epBHBINA (OHIT;

0) 1eHa pucka < pe3epBHBbIN QOHT;

B) 00a BapWaHTa JIOTHYHBI, BCE 3aBUCUT OT YPOBHS PHUCKA HEMPOJAKH MPOIYKIUH IO IPOCKTY;

r) o0a BapuaHTa HEJIOTUYHBI.

Tecmosgvie 3a0anus 6aoka 3
3-1. dupme OTKPBITHI TPpU KpeauTHbBIC TMHUK. OiHa ¢ TMMUTOM Bblnaud, paBHbIM 700 ef1., Ipyras ¢ Jiu-
MHUTOM 3a70JDKeHHOCTH, paBHbIM 300 €., TpeThs — C ITUMH XK€ JIMMHUTAMH, YCTaHOBJICHHBIMUA OJIHO-
BPEMEHHO U B 3THX ke pa3Mmepax. ECTh i BO3MOXHOCTH Uit (PUPMBI TIOJTYYHTh OT OaHKa B CyMMe 3a
BECh CPOK JACUCTBUS KaKOH-T100 13 3Tux KpeauTHbIX Jnauid 1000 ex. qeHe)HbIX cpeacTB?

a) HeT;

0) eCTh BO BCEX CIyvasx;

B) €CTh — B IIEPBOM CITydac;

T') €CTh — BO BTOPOM CIIy4ac;

1) €CTh — B TPEThEM CITyUac;

€) €CTh — BO BTOPOM M TPEThEM ClIydae.

3-2. Beimaua kpeaurta ¢upme 1 GUHAHCHPOBAHUS 3aTPAT MO MPOESKTY MOXKET OBITh OCYIIIECTBII e-

Ha OAaHKOM Ty TEeM:
a) MepeyrCIIeHUs] CPEJICTB HENOCPEACTBEHHO Ha PACUETHBIN cueT TOH (QUPMBI, KOTOPOH 3aeMIIMK

JOJI?KEH OIUIaTHTDh KYHHGHHBIﬁ Y HEC TOBAp,

0) BbI1auM OAHKOBCKOTO BEKCEIIS;
B) BbIJIaUM CYMMBbI KPEIMTa HATUIHBIMU JCHBIAMH YEpPe3 PACXOIHYI0 Kaccy OaHKa,

') HET BEPHOIO OTBETA.
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3-3. Madopmanuro o coaepKaH|i KPEAUTHOM UCTOPUH (PUPMBI-3aeMIIMKA OAHK MOKET IOJIYYHUTh:
a) B LleHTpanbHOM KaTajsore KpeAUTHBIX UCTOPUH;

0) B 1pyrom OaHKe, IJIe OTKPBIT PACYETHBIM CUCT 3aCMIIMKA;

B) B HEOAHKOBCKOW KPEIUTHOMN OpraHu3alnu;

I') HET BEpHOIO OTBETA.

34. BeigenuTe W3 HUKETIPUBEICHHBIX TOJOKEHUH T€, KOTOPBIE OTPa)XKatOT MPEUMYIIECTBA aKIIHO-
HEPHOTO croco0a MpUBIEYSHHSI CPEICTB (PUPMOIL 10 CPABHEHUIO C JOITOBBIM (DMHAHCHPOBAHHUEM:

a) TMPUBJIIEUYEHUE CPEACTB HA MOCTOSHHOW OCHOBE;

0) BO3MOXKHOCTH MOJTYYCHHUSI JIOXOJIOB B BUJIC INBUJICH/IOB;

B) OTCYTCTBHE HEOOXOJUMOCTH MPEIOCTABICHUS 00CCIICYCHHUS;

I') BO3MOXKHOCTh HCIIOJIB30BAaHUSI MPHUBICUYCHHBIX CPEIACTB JUIsi (MHAHCHPOBAHUS COOCTBEHHBIX
IPOEKTOB.

3-5. Beigenute u3 HUKENPUBEICHHBIX MMOJIOKEHUH T, KOTOPBIE OTPAXKAIOT JUIsT PUPMBI-OMHUTEHTA HE-
JOCTAaTKW OOJUTAIIMOHHOTO crioco0a MPUBJIEUEHHUS CPEJICTB [0 CPABHEHUIO C MOTyYeHHEeM 0aHKOBCKO-
ro Kpeaura:

a) He0OXOIUMOCTh MPEOCTaBICHUs O0eCTIeUeHHS;

0) HE0OXOaMMOCTh PacKphITHs PUHAHCOBOUM MH(bOpMAIuK O hupme;

B) HEOOXOJAMMOCThH BBHITUIATHI ITPOIICHTOB;

I') BBICOKHE 3aTPAThl B BHJIC KOMHCCUOHHBIX.

3-6. Ecmtu ipu IPO mponaroTcs akuuu, MpUHAIISKABIINE BiajaelbliaM (UPMBI, TO MPU MPOYUX
PaBHBIX PEHTA0ENbHOCTh COOCTBEHHOT O KaruTaa:

a) yMEHBIIUTCS;

0) yBenuuuTcs;

B) HE U3MEHUTCH.

3-7. BeigenuTe U3 HIKENPUBEACHHBIX TIOJ0KEHUHN T€, KOTOPBIE OTPAKAIOT HEOCTATKH aKIIMOHEPHO-
ro croco0a MpUBIICUYEHUs CPEICTB (PUPMOI IO CPAaBHEHUIO C JOJITOBBIM (DM HAHCHPOBAHUEM C TIO3HIIHH
aKIIHOHEPOB:

a) PUCK HEBBIIUIATHI JUBUICHIOB;

0) mocieaHsst OUepeTHOCTh BO3BpaTa KanuTala IpH JUKBUIAIIMN 00IIEeCTBa;

B) BO3MOXHOCTbh H3MEHEHHS CTPYKTYPbl COOCTBEHHOCTH B OOIIIECTBE;

I') BO3MOXXHOCTb CHHKEHHUS B OyAyIIEM pa3MepoB IUBUACH]IOB.

3-8. Ilpu npoBeaeHUU HUPMOH, YCIICITHO pPealu30BaBIICH HHHOBAIMOHHBINA MpoekT, |PO Ha priHOK
MOTYT BBIITYCKaThCSL:

a) aKIUH, MOJy4YeHHbIC H3HAYAJIbHO BEHUYPHBIM (DOHIOM, BIIOKUBILIUM CPEJICTBA B HEE;

0) TOTOJHUTEIBHO BBITyCKaeMbie (PUPMOM aKIIHH;

B) aKIUH, SBISIOMINECS COOCTBEHHOCTHIO yupeauTenen GupMal.

T) BCE MPETIBITYIIE BAPUAHTHI BEPHBL

39. Haiinurte HeBepHoOe monoxenue. K mpuHIHMIaM BEeHIypHOTO HHBECTUPOBAHHUS OT HOCSITCS:
a) YCTaHOBJIEHHE CAHKI[MI 32 HECBOEBPEMEHHBII BBIBOJI HOBIIECTBA HA PHIHOK;

0) nuBepcudukanus 00bEKTOB BIOKEHUN;

B) COBMECTHOE pa3zeiieHne pUcKa MexX Iy Gpupmoii u GoHIAOM;

I') TOYHOE OTpEeIeICHINE BPEMEHHOTO TOPHU30HTA HHBECTUIINMN.

3-10. ®oHIO0M, TPEIOCTABIISIFOIINM BEHIYpHOE (PMHAHCUPOBAHUE, MOKET OBITH:
a) MHBECTUIIMOHHBIN Qo PD;
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0) maeBOil MHBECTUIIMOHHBINA (DOH];
B) TICHCHOHHBIN (hOH,
r) poccuiickuii (oH PyHIaMEHTAIBHBIX HCCIICIOBAHU.

3-11. bu3sHec-aHrenabl — 3T0:

a) TOoCyIapCTBEHHbIE ()OH]IBI, OKA3bIBAIOIINE TTOMOIIL MOJIOIBIM MHHOBAIIMOHHBIM (hrupMam;
0) BeHUYypHBIC (DOH/IBI, OKA3BIBAIOIINE TTIOMOIIh MOJIOJBIM HHHOBAIIMOHHBIM (pHpMaM;

B) OM3HEC-UHKYOaTOPHI;

I') HET BEPHOI'O OTBETA.

3-12. ®onabl 00060 PUCKOBBIX (BEHUYPHBIX) MHBECTUIIUN OTHOCSTCS:
a) K OTKPBITHIM;

0) K 3aKpBITBHIM;

B) K MHTEPBAJIbHBIM.

3-13. JIusuwur:
a) SIBJIACTCS ATbTEPHATUBOM OAHKOBCKOTO KpPeIUTa MPH MPUOOPETEHUH 000Dy I0BaHHMS;

0) MOXKeT 0KazaThcsl Oosiee BHITOAHON cXeMOoil mpruoOpeTeHus: 000pyI0BaHKs B CPABHEHUU C APYTHU-
MU BapHaHTaAMU;

B) MOXKET MPEOCTABUTH PUpME (PMHAHCOBBIE PECYPCHI;
T) ABJISIETCSI IPUMEPOM HACTYNaTEeIbHOW MHHOBAIIMOHHOM CTpAaTEruu (PUPMBI.

3-14. Tlpu BO3BpaTHOM JIU3HHIE:

a) apeHyeMoe UMYIIECTBO MOCJIe OKOHYAHHS CPOKA JIM3UHTA JIOJDKHO OBITh BO3BPAIICHO JIN3UHIO-
JIaTeIio;

0) apeHIyeMoe MMYIIECTBO TOCIE OKOHYAHHS CPOKa JIM3MHIA JIOJDKHO OBITh BO3BPAICHO MOCTaB-
HIHMKY;

B) MpOJaBel] IpeIMeTa JIM3UHTa OJHOBPEMEHHO BBICTYIIACT U KaK JIM3HHI OOy YaTeh;

T') TpojaBel] MpeaMeTa JIM3UHTa OJTHOBPEMEHHO BBICTYIAET M KaK JIN3HHTO1aTelNb.

3-15. JIns OCHOBHBIX CPEJCTB, SIBIISIOIIMXCS MPEIMETOM JOrOBOpa JIM3WHra, K OCHOBHOW HOpME
aMOPTHU3AIUH CIICIUATBHBIA KOAPDHUIIUSHT YCKOPEHHUS (JI0 TPEX pa3) MOKET MPU MEHSTHCS:

a) BCer/a;

0) TOJNBKO MpH JUHEHHOM METOJe aMOPTU3ALIHH;

B) TOJIbKO MIPH HETMHEWHOM METOJE aMOPTHU3AIINH;

I') HET BEpHOTO OTBETA.

3-16. OTMeThTE HEBEPHOE TTOJIOKCHUE:

a) B BHJIE TPAaHTa MPEIOCTABIISIOTCS JICHEKHbIC CPEIICTBA WM HHOE UMYIIECTBO;

0) rpaHThl MPEIOCTABISAIOTCS (PU3NYCCKUMHU JTHIIAMUA, HEKOMMEPUYECKUMH OPTaHU3aUsIMH U MEX-
JyHApOJHBIMH OPTaHU3AIUSMU;

B) IPOILICHTHAS CTaBKa Ha CyMMY I'DaHTa OINPEENSeTCs B JJOTOBOPE MEXy TPAHTOAATEIEM H TOJTY-
qartesem;

I') moJiy4yaTellb IpaHTa 00s3aH MPEJOCTaBIATh OTYET O €r0 LEIEBOM UCII0JIb30BaHUU.

3-17. BribepuTe HENMpaBUIBHBIN OTBET Ha YTBEP)KJICHHE: NCTOYHMKOM CTOPOHHETrO ()M HAHCHPOBA-
HUS (PUPMBI, peaTu3yoIIeii MHHOBAIIMOHHBIN MPOEKT, MOTYT OBITh:

a) BeHUypHbIE (POH]IBI;

0) cpencTBa OT pean3aliy O0TUT aIIHi;

B) cpenctBa Poccuiickoro ¢poHma GyHIaMEHTATBHBIX UCCIICIOBAHMIA,

r) cpeactBa Poccuiickoro 6aHka moaaep KK Majioro M CpeHEro npeaAlpuHIMATENhCTBA.

32



3-18. ®oHn comelcTBUS KPEIUTOBAHHIO MAJOr0 M CpEeJHEro OM3Heca OKa3bIBaeT IOJJIEPKKY B
dopme:

a) MpenoCTaBICHU 3aiiMa Ha IJIATHOW OCHOBE;

0) mpeaocTaBICHHS JICHS)KHBIX CPEICTB B (popMe rpaHTa;

B) MPEAOCTaBICHUS MOPYUUTEIHCTBA MO 00s3aTeIbCTBAM (PUPM B MOJIb3Y OaHKa;

I') METOJUUYECKOM MOMOIIM Mpu 0(OPMIIEHUH 3aBKH HAa KPEIUT M COCTaBICHUH OM3HEC-TUIaHa Mpo-
eKTa, IS peaiu3allii KOTOPOTO €ro IIaHUPYeTCs MPUBIICYb.

Cnmcoxk jurepatypsl

Ocnoenasa numepamypa

1. VHBECTHIIMOHHBIC MPOEKTHI U PEAbHBIC OMIIMOHBI HA PAa3BUBAIOIIUXCS PHIHKAX [DIEKTPOH-
HBII pecypc]: yuebHOe mocoOue i 6akanaBpuara u Mmaructpatypsl / M. A. JIuMUTOBCKU. -
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DJIIeKTPOH. TEKCTOBBIE JIaH. - 5-€¢ u3M., nep. u gom. - M.: FOpaiit, 2015. — Pexxum moctyma:
http://www.biblio-online.ru/.

Jlononnumensnas tumepamypa

1. MuBectuuum: TEOpHS U MPAKTHKA [ DIEKTPOHHBINA pecypc]|: yueOHuk nis 6akanaBpos / T. B.
TemoBa. - DIEKTPOH. TEKCTOBBIC JaH. - 2-€ U31., iep. u 1o1m. - M.: IOpaiit, 2016. — Pexxum no-
cryna: http://www.biblio-online.ru/.

2. YmpapieHHe IpOoeKTaMH [DIEKTPOHHBIN pecypc]: y4eOHUK U MPAKTUKYM IS aKaJIeM H9eCKOTO
OakanaBpuara / A. . banamos, E. M. Porosa, M. B. TuxonoBa, E. A. TkaueHKO. - DJICKTPOH.
TeKcToBbIe JaH. - M.: IOpaiit, 2015. - Pexxum nocryna : http://www.biblio-online.ru/.

3. ITlonskos, H. A. YnpaBineHre WHHOBAIIMOHHBIMHU MPOEKTaMH: YICOHUK W TPAKTHUKYM JIJIS aKa-
nemuyeckoro 6akamaspuata / H. A. Tlonskos, O. B. MoTtosunos, H. B. Jlykamos. - M. : U3na-
tenbeTBO FOpaiit, 2016. - 330 c. - Cepus: bakanaBp. AkageMHU4YECKHIl KypcC.

Ilepuoouueckue uzoanus

1. Mexanu3zanus 1 31eKTpUUKaLMS CETBCKOT0 X035 CcTBA.
2. CenbCKull MEXaHHU3ATOP.
3. Bectauk PTATY

Ilepeuens pecypcoe ungopmayuonno-meneKoMmMyHuKayuonnoi cemu « knmepnemy
ObC «HanmoHnansHbIH HPPOBOH pecypc «PyKoHTY.
OBbC «Opaiit».
OBC «IPRSmarty.
ObC «ZNANIUM.COM».
ObC «Jlauby.

Cornamenue o cotpyaauuectse ¢ Koncopunymom «Konrekctym»
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IIpunoxenns

Ilpunoycenue 1.

Kpumepuu OUEHKU NPAKMUYECKO020 3aHAmuUA

ouenka Kpumepuu
COTIIMIHOY AHanmuTHYeCKUe 3a/1aHus BBIIOJTHEHBI B TIOJTHOM 00BeMe (110 paszienam 2-5), mpu-
BEJICHO MUCHbMEHHOE PEIICHHE PACUETHBIX 3ajayu MPeACTaBICHO 0e3 3aMeYaHHii U B
noJiHoM oObeme (1o pasaenam 2-4)
«XOPOIIO» AHanuTHYECKUE 3a/IaHUs BBINIOJIHEHBI B MOJIHOM 00beMe (10 paszaenam 2-5), uMe-
IOTCSI IPOOEIIBI U HETOYHOCTH B TEOPETUYECKOM pacueTe WM B 0OOCHOBAHHE IIp -
MEHEHHBIX METOJIOB M CPEJACTB, NMHMCHMEHHOE DPEUICHHWE PACUETHBIX 3ajad Ipe-
CTaBJIEHO B MOJHOM 00BeMme (mo paszzaenam 2-4), HO UMEIOTCS HECYIIeCTBEHHBIC
3aMEYaHuUs 110 X0y PEIICHHUS.
«y/IOBICTBOPH- | AHAIMTUYCCKUE 3a/IaHUsI BBITIOJIHEHBI B TIOIHOM 00beMe (1o pasaenam 2-5), mMe-
TEIIEHOY» IOTCSl OIIMOKU B TEOPETUYECKOM pacyere WM B 000OCHOBAaHMM NMPUMEHEHHBIX Me-

TOJIOB U CPEJCTB, MMCbMEHHOE PEIICHHE PACUETHBIX 3aJa4 MPEJICTaBICHO B MOJ-
HOM 00BbeMe (1Mo paszaesiaMm 2-4), MpHu 3TOM UMEIOTCS CYIIECTBCHHBIC 3aMeYaHus 110
XOJly pEeIICHHUs, BIHSIONINE HA KOHEUHBIN pe3ybTar.
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Ilpunoscenue 2.

Kpum epuu OueHKu mecmoe

CmyneHu yposHeii OmauyumenvHvle npu- Tlokazamenv oyenku
0cB0eHUs 3HAKU chopmuposanHocmu KomnemeHyuu
KOoMnemeHyuil
[Toporossrit OO6yuaronmiicss Bocmpo- | He menee 70% 06aiioB 3a TecTOBBIC 3aJaHUS
W3BOJIMUT TEPMHUHBI, oOcC- | 0yoka 1 u meHbIe 70% OaioB 3a 3a1aHus
HOBHBIE MOHATHS, CIIOCO- | KQXXI0I0 U3 OJIOKOB 2 1 3
OcH y3HaBaTh METOJBI, unu
MpOLEAYPHI, CBOUCTBA. He menee 70% OaioB 3a 3amanust 010ka 2 1
Menbire 70% 0alIoB 3a 3aIaHus Ka)KI0ro U3
010kxoB 1 1 3
unu
He menee 70% 0amnos 3a 3aganus OJI0Ka 3 U
Menbie 70% 06ajiioB 3a 3aJaHus Ka)KI0ro 13
610K0B 1 1 2
[TponBuHyTHIIA OO6yuarommiics BesiBisieT | He menee 70% 06aymioB 3a TECTOBBIC 3aTaHUS
B3aMMOCBSI3U, KiIaccudu- | kaxxaoro u3 01oxoB 1 u 2 u menbuie 70% GanioB
UPYET, YMOPSI0YMBACT, | 3a 3a/1aHus OJ0Ka 3
UHTEPIPETUPYET,  MNpHU- unu
MeHseT 3aKOHBI. He menee 70% 0auioB 3a 3agaHus Kak0ro U3
010k0B 1 1 3 1 meHbIe 70% 06aiIoB 3a 3aJaHus
6710Ka 2
unu
He menee 70% 6amnoB 3a 3aJaHus KaXKI0r0 U3
010k0B 2 u 3 u Menbie 70% 0anaoB 3a 3agaHus
610Ka 1
Bricokuii OO6yuarommiicst aHanu3u- | He menee 70% 06ayioB 3a TeCTOBBIE 3aJaHS

pyer, JUarHOCTHPYET,
OLICHUBAECT, MPOTHO3UPY-
€T, KOHCTPYHUPYET.

Kaxkgoro u3 61okoB 1,2 u 3

Komnerenuus ne
chopmupoBaHa

Memnee 70% 0ayI0B 32 TECTOBBIE 3aaHUS KaXK-
Joro u3 0nokoB 1,2 u 3
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BBenenue

DneKTpoOe30NaCHOCThIO HA3bIBAETCSl CHUCTEMA OPraHU3AllMOHHBIX M TEXHUYECKUX
MEpPOIIPUATUA U CPEJCTB, OOECHEUMBAIOLIUX 3alllUTy JIIOJE OT BPEOHOIO0 U OIMACHOTIO
BO3JICHCTBUSA JJIEKTPUUYECKOrO TOKA, HIIEKTPUYECKOW MJYyrH, AJIEKTPOMArHUTHOTO TMOJs H
CTaTUYECKOro 3yekTpuuecTtBa. (OHa JOCTUraercs: KOHCTPYKLMEW 3JIEKTPOYCTaHOBOK;
TEXHUYECKMUMU CIOCO0aMU W CPEACTBAMHU 3allUThl; OPraHU3alMOHHBIMU W TEXHUYECKHUMHU
MepornpustTusiMu. TpebGoBanus (mpaBuiia U HOPMBI) 3JIEKTPOOE30MACHOCTH KOHCTPYKIMU H
YCTPOMCTBA 3JIEKTPOYCTAHOBOK M3JIOXKEHBI B CHUCTEME CTaHAAPTOB OE30MACHOCTH TpyHa, a
TaK)K€ B CTAHJAPTAX U TEXHUYECKUX YCIOBHSX I1a AIEKTPOTEXHUUECKUE U3ETHSL.

OJIEKTpPOYCTAHOBKAaMU  HAa3bIBAIOTCSI TAK)K€ yCTPOWMCTBA, KOTOpbIE MPOU3BOJIAT,
npeoOpa3yroT, paclpeneNsiioT U MOTPEONAIOT JJIEKTPUYECKYI0 SHepruio. HapyXHbIMU wiH
OTKPBITBIMHU 3JIEKTPOYCTAHOBKAMH HA3bIBAIOT 3JIEKTPOYCTAHOBKH, HAXOJSIINECS HA OTKPBITOM
BO3[yX€, @ BHYTPEHHHMH WIM 3aKpPBITBIMA — HaxOIAIIMECS B 3aKpbITOM IIOMEUICHUU.
DONEeKTpOYCTaHOBKM  MOTYT  OBITb  NOCTOSIHHbIE U BpeMmeHHble. Ilo  ycioBusam
AIEKTPOOE30MACHOCTH AIEKTPOYCTAHOBKH Pa3JENsAIOT Ha 3JIEKTPOYCTAHOBKH HAIPSKEHUEM 10
1000B BxmrounTenbHo 1 Boimie 1000 B.

TexHuyeckue cnocoObl U CpelCcTBa 3aIIMTHI, 00ECIIEYUBAIOIINE DJIEKTPOOE30MaCHOCTD,
ycranaBnuBatorca ¢ ydyerom (I'OCT 12,1.019—79): HOMHHaNBbHOTO HANpsDKEHHs, pola M
YacTOThl TOKA 3JEKTPOYCTAHOBKHU; CIOCO0a AIEKTPOCHAOKEHHS (OT CTAllMOHAPHOM CETH, OT
aBTOHOMHOT'O HMCTOYHHKA IMUTAHUS 3JEKTPOIHEPrueil); pekrMa HeuTpanu (CperHed TOYKH)
HMCTOYHMKA MHUTAHUSA BJIEKTPO3HEpruedl (M30JIMpOBaHHAsA, 3a3eMJICHHAs HEWTpaib); BUAA
UCIOJIHEHUsS] (CTAallMOHApHBIE, IEPEIBUKHBIC, I[EPEHOCHBIE); YCIOBUN BHEIIHEH CpEJbl
(momemeHus: 0cob0 OMacHbIE, MOBBIIIEHHON OMACHOCTH, 0€3 MOBBIIIEHHON OIMAaCHOCTH, HA

OTKPBITOM BO3/yX€).



1. Ha3nauyenue nakera ELCUT u 0030p 0CHOBHBIX THIIOB 33124

ELCUT - »TO KOMIUIEKC mporpamMM s HWHXXEHEPHOTO  MOJETUPOBaHUS
AJIEKTPOMAarHUTHBIX, TEIJIOBBIX M MEXAHUYECKHX 3a/1a4 METOJIOM KOHEYHBIX 3JIEMEHTOB.

Penakrop Mopaenu mo3BOJSIET JOCTATOYHO OBICTPO OMNMCAaTh CO3AaTh MOJENb
uccienyeMbix 00bekToB. Kpome TOro, ¢parmMeHThl MOAEIM MOYHO HMIIOPTUPOBATH W3
cucreMbl AutoCAD win Jpyrux CHCTEM MpPOEKTHUPOBaHUA. Pe3ynbpTarbl pacuera MOXKHO
IPOCMATPHUBATh B PA3IMYHBIX (OpMax MPECTABICHUS: TUHUH TOJIs, [IBETHbIE KapThl, rpaduKu
Pa3IMYHBIX BEJIWYMH BJOJb IIPOU3BOJIBHBIX KOHTYPOB U IIp. MOXHO BBIYMCIISITH PAa3IM4YHbIE
MHTETpaIbHBIC BETMYMHBI HA 33JaHHBIX MOJIb30BATEIEM JIMHUIX, IIOBEPXHOCTSIX MM 00BbeMax.
[Toctnpouieccop oOecneunBaeT BbIBOJ TaOaUI U PHUCYHKOB B (Qailiibl Ui JanbHeHen
00pabOTKX WIIM KaYeCTBEHHOU TpaduiuecKoil meyaTH.

ELCUT mno3BonsieT pemaTh IUIOCKUE M OCECUMMETPUYHBIC 33/1a4l MO CIIETYIOIUM
TEMaM:

—  DIEeKTpPOCTaTHKA;

—  DIEeKTpUYEeCKOe NoJIe NEPEMEHHBIX TOKOB B HEUJCAIBHOM JTHIJIEKTPUKE;

— Pacrekanne TOKOB B IPOBOISAIIEN CPELIE;

— JIuHelHas ¥ HEeJIMHEHHAs MarHUTOCTATHUKA;

— MarauTHoe 1oJie MepeMEeHHbBIX TOKOB (C Y4€TOM BUXPEBBIX TOKOB);

— Hecranmonapnoe marautHoe 1oue;

— JIuHelHas ¥ HEJIMHEWHAs, CTallMOHApHAas U HECTallMOHApHAs TeIUlolepe1aya,;

—  JluneitHplit aHANU3 HAMIPSHKEHHO-AE(POPMUPOBAHHOTO COCTOSIHHUS;

—  Cps13aHHBIC 331a4H.

C momomsro ELCUT monb3oBarenb, UMEIOMNAN ONPEICICHHBIE HABBIKH, MOXET B
TE€YEHUE JTOCTaTOYHO KOPOTKOIO BPEMEHM OIMCATh 3aJayy - €€ T€OMETPUI0, CBOMCTBA CpEl,
UCTOYHHMKHM TIOJI, TPAHWYHBIE W JAPYIHE YCJIOBHS, PELINTh €€ C BBICOKOHM TOYHOCTBIO H
MPOAHATU3UPOBATH PEIICHUE C MOMOIIBI0 cpencTB 1BeTHOU rpaduku. C nmomompio ELCUT
pemaioTcs  IByMEpHbIE  KpaeBble 3aJaud  MaTeMaTW4yecKodl  (M3HMKH, OIUCHIBAEMbIE
AIUIUNTUYECKUMHU  TUPPEpEeHIIMAIbHBIMA ~ YPABHEHUSIMU B YacTHBIX  IPOM3BOJHBIX

OTHOCHUTEIHHO CKAISIPHON (TMTOTEHIIMATILHOMN ) WX OJJTHOKOMITOHEHTHOM BEKTOPHOU (PYHKITHH.



PaccmarpuBaioTcsi 1iiockue (IIOCKomapaieNbHble) U OCECUMMETPUYHbBIE KIIACChI
IBYMEpHBIX 3a1ad. B muiockomapaienbHOM MOCTAaHOBKE OOBIYHO HCIONB3YIOT JEKAPTOBY
CUCTEMY KOOpAMHAT XYZ, MpUYEeM IMpEArojaraercs, 4To TeOMETpHUs pacueTHBhIX oOJacTeid,
CBOMCTBA CpEl U TApaMETPhI, XapAKTEPU3YIOIIUE UCTOYHUKHU MOJI1, HEU3MEHHBI B HAPaBICHUU
ocu Z. BcemencrBue 3TOro ONMMCaHWE TE€OMETPUHU, 3aJAHUE CBOMCTB, TPAHWYHBIX YCIIOBUM U
UCTOYHUKOB, a Takke o00pabOTKy pe3yldbTaToB MOXHO TMPOBOAUTH B TIJIOCKOCTH XY,
Ha3bIBaEMOM niaockocmuvio mooenu. IIpuHATO, 4TO OCh X HampaBJ€Ha CJI€Ba HaNpaBo, a OCh Y -
CHU3Yy BBepx. BMecTo paexapToBOi MOKeT ObITh HCIHOJB30BaHA M MOJISIpHAs CHCTeMa
KOOpJMHAT.

OcecuMMETpUYHBIE 331a4M PEIMIAIOTCA B LIWJIMHAPUYECKOW CUCTEME KOOPAMHAT Zz7o ,
MOPSITOK  CJIEIOBaHUS OCel BBIOpPAH MO AHAIOTMM C IJIOCKOMApAJICIbHBIMU 3aJjauaMu.
DU3NYECKHE CBOMCTBA W WCTOYHUKH TMOJS MPEANOJAraloTCS HE 3aBUCIIIMMH OT YIJIOBOM
KoopauHatThl. PaboTta ¢ Mo/IeNbI0 MPOBOAUTCS B TNIOCKOCTH ZI' (TOYHEE B MOJIYIUIOCKOCTH I > 0).
Ocp BpallleHUs Z HanpaBJIEHA CIEBA HAIIPABO, OCh I' - CHU3Y BBEPX.

Hna npumenenuss mnakera ELCUT ero HyXHO YyCTaHOBUTh Ha MEPCOHAIbHBIM
kommbtoTep. [Taker ELCUT B cTyaeHYeckoM BapuaHTE pacrpocTpaHsieTcs OecriiatHo. Ero

MOKHO CKaJarh Ha caite mpousBoautelst: http://www.tor.ru/elcut/ .



http://www.tor.ru/elcut/

2.0OcHOBHbIE MPUHIUIBI PA0OTHI

2. 1. Paboma c menro

[locne 3amycka mnporpaMMbl TMOSIBISIETCS OKHO, B BEPXHEM YacTU KOTOPOTO
PAaCIOJIOKEHBI TIaBHOE MEHIO U KHOIIKH, MO3BOJISIONINE YCKOPUTh padoty, puc.2.1. B mpaBoit
YacTH OKHA HaXxOJMTCS CIpaBOYHAs MaHENlb, WIM JIydllle CKa3aTh, MaHENb C IOJCKa3Kamu,
KoTopass OyJeT CONpOBOXKJIaTh HAc B TEUYEHHE BCErO BpPEMEHM pabOThl C CHUCTEMOW,
aBTOMATUYECKU BBOJISI HY>KHBIN pa3zen cnpaBku. [Ipu xenaHuu ero Mo>KHO 3aKphITh, IIETKHYB
10 KPECTUKY PACIOJIOKEHHOMY B IIPAaBOM BEPXHEM YINIy, HO IOKa HE CTOUT ATOrO AeNarh. B
MOJCKa3Kax BCerga MOXHO HAaWTH MHOIO TOJIe3HOW HH(OpMAaIMK, KOTOpas MO pa3HbIM

[MpUuirnHaMm, HC IIPUBOAUTCA B HACTOALICM noco6un. Eciin BeI Bce-Taky BBIKITIOYMIN CIIpaBKy, TO

BEPHYTH e€¢ 00OpaTHO MOXHO ¢ momoIipio kiaaBuin Ctrl+F1l, win HaxkatneM KHOIIKH E Ha

IMaHCJIN HHCTPYMCHTOB.
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Puc.2.1. 'naBHOe MeHI0 1 kHONKM niporpammbl ELCUT.
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C0348HHE HOBOrO A0KYMEHTA

Puc.2.2. OTKpbITHE MEHIO U paboTa C «KTOPSTYUMI» KIaBUIIAMHU.

I'maBHOE MeHIO conepkUT noaMeHto: Mai, IlpaBka, Bua, CepBuc, Oxkna u «?».
Kaxxmoe momMeHI0 MIMEET COOTBETCTBYIOININE MyHKTHI. BBIOOp IMyHKTa MEHIO OCYIIECTBIISIETCS C

IIOMOIIIBIO MBIIIHN



NN «TOpPAYHX)» KIIaBHUII, PHUC. 2.2. CoueTtanue «ropAYHX» KiIaBUII U UX HA3HAYCHUC

IMPUBOJUTCS B BUAC ITOJCKA3KU B MCHIO.

2.2. Paboma c oknamu ouanoza

Ecnu B KOHIIE HA3BaHUS MYHKTA MEHIO UMEETCS MHOTOTOYHE, TO ATO O3HAYAET, YTO 3a
HUM CJIeyeT OKHO Juaiora, mpeJHa3HaueHHOe ISl 3ampoca JAOMOJHUTEIbHOW MH(OpMAIIUH.
Hanpumep, nocne memyka Mbly 1o myHktam ®aiia/Co3aaTh... MOSBISETCS OKHO, puc 2.3 B
KOTOPOM CJIEIYET BBIOpaTh COOTBETCTBYIOIIEE Mosie. HekoToprie mojs MOryT ObITh B JaHHBIN
MOMEHT HEJIOCTYIIHbI, TOT/1a OHU BBIJEISIOTCS CEPHIM LIBETOM.

Hoeblk gpkyme HT

C03A3TE HOBLIH:

ME0METPHYECKEA MOAENE

CEORCTES ANA 3NEKTPOCTATHEH .
CEOACTES ANA MarHHTOCTATHEK

CEOACTES ANA TENNONEPELA4H

CEOACTEE ANA INEKTPHYECKOrD NonA NOCTOAHHE: TOKOE

CEOACTES ANA MarHKMTHOrD NaNA NEpEMEHHBLE TOKOE

CBOACTES ANA YMPYrOCTH

CEOACTEA ANA INEKTPHYECKOND NONA NEpEMEHHENX TOKOE
ANEKTRHHECKaA LLEML

E3
Janaqa ELCUT

Cnpaeka

Puc.2.3. [Ipumep okHa nuanora



2.3 Onucanue Ho60I1 3a0auu

st Toro uroosl ELCUT pemuna 3agady HY>)KHO €€ OnucaTh B TEPMUHAX MOHSTHBIX

nporpamMmme. PaccMOTpuM 3TOT mipoliecc Ha MpUMepe ABYXNPOBOAHOM JIUHUU, puc.2.4. B atoi
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JVHUH OJIMH TIPOBOJHHMK MMEET KPYIJIO€ CEUYCHHUE MPYroil mpsMoyroyibHoe. JIMHUS HaXOauTCs
BHYTPH AHMIJICKTPUKA MPSMOYTOJIBHOTO CEUYEHHs, W BCS STa KOHCTPYKLHUS HAXOIUTCA B
BO3IyIITHOM TPOCTPAHCTBE C JEKTPUUECKOE TI0JIe ¢ HANpPsHKEHHOCTHIO E, HampaBiieHHO# cieBa

Ha TIPaBo.

Puc.2.4. JIByxnpoBoaHas JIMHUS B AUDIIEKTPUKE

["eoMeTpuueckue pasmepbl npoBoaHuKoB: d=1cm, b=3cMm, 1=2,5¢m, a=5 cm, c=8 cwm,

h=2.5 cm.



OTtHOCHUTEIbHAS AUIBJICKTPHUYCCKAA IIPOHUIACMOCTL BO3AyXa e=1. OtHocuTenbHas
AUDJICKTPHUUICCKAA IIPOHUIACMOCTD JUIJICKTPUKA =4,

Hanpsioxennocts nosst E=5 kB/m. Tpebyercst mnocTpouth KapTUHY HOJIS.

Onucanue HOBOM 3amaun HauuHaeTcs ¢ MeHI0 @aiin/Co3aars...(Ctrl+N). Ilocae
nosiBjeHus: okHa HoBblil jokymenT (puc. 2.3) Beioepere 3agaya ELCUT u HaxXMuUTe KHOTIKY
I'otoBo. B nosiBuBLIeMcs okHe (puc. 2.5) 3a1aiTe UM 3a1a4u U ajipec ee XxpaHneHust. Haxxmure
kHoniky [lasiee>. B nosiBuBmemMcss HoBoM okHe Co3nanue 3aaadu, B cTpoky Mmsa ¢aiina
3aJa4HM CIIEyEeT BBECTU UM HOBOH 3ajauM (Hampumep: 31ekTpo 1). [JaHHoe 0KHO, Kpome Toro,
MO3BOJISIET OMPEAETUTh MECTO XpaHeHus (aiiia HOBOM 3aJauu, XOTS HA MEPBBIX MOPaX MOKHO
OCTaBUTh MyTh, Iponucanubiii mo ymomdanuio: 1OR Coop\ELCUT 5.5\Examples_student.
[Ipu HEoOXOAMMOCTH MECTOPACIIONOKEHNE HOBOM 3aJjauil MPOU3BOUTCS MIEITUYKOM yKa3aTels
Mblli o kHomke O03op. Ilocne yvero mosiButcs HOBasi opma Co3aaHHe HOBOM 3aaayl,
puc.2.6, KOTOPOE MO3BOJISAET OMPEACIUTh MECTO PacTIoNoKeHUs (paitna.

[locne TOro kak MECTO XpaHEHHUs] HOBOM 3aJauM OINpPEAESICHO, IIEIKHUTE yKa3aTeleM

MBI 110 KHOTIKE Jlasiee>, puc.2.4. PekoMeH 1yeTcsi 3allIOMHUTh MECTO PACIIOIOKEHUS 3a/1aUH.



]

CozgaHHe 3agauM

BEenmTe HMA W PACNONOHEHWE HOBOM 380844, MM BEIGEpMTE
HYsKHYKD Manky, NanesyAck kHoMKaH OSzop.

Mran dafing zanauu:

Cozpate B Nanke: Ogzop...

|EI:‘\F'HDGF|A"1'\TDF|EDD”1 SELCUTE™1.54Exa

HMcnonbsosaTe CYWECTEYLWY Sa0a4y Kkak ofpasew,
I~

Bridepure sagawy - oopasew;

| [

| Danee » | OTreHa Cnpaeka

Puc.2.5. ®opma «co3naHnrue HOBOM 3aaum»

B noBom okHe Co3panme 3agaum, (puc.2.7), KOTOpOE MOSIBUTCS TOCJE CO3JaHUS
3aa4u, B CTPOKE THUIl 3a/ladyd BbIOEpETe IJIeKTPOCTATHYECKOE MoJie, KIacC MOJCIH —
Ilnockas, pacuer — OObIuHBbIA. Cucrema ELCUT co3mact umeHa ¢aiijioB MoJenud U
¢usnuecknx cBoicTB (puc. 2.6). be3 HE0OXOIMMMOCTH HE CTOUT MEHSTh MPENIOKCHHBIC
cuctemMoil umeHa QaitioB. g mpoaoSKEHUs Jualiora HIENKHUTE YKa3aTeleM MBIIIU 0

kHoTike Jlajiee>.



Co3gaHMe HOBOH 3agaquM

Cozgare |lf) Examples_student j |‘j€ E3-
! [C7) ActiveField Examples ;]Elecl_l gte_circuitl
4 () ActiveField Tutarial |2 Elect_2 ] te_direvitz
Heazerme | 5] ACElect 2l Elec2 2] TEMagn1
ORUMEHTE || 1 5 CFlecz ] Eleca ] TEMagnz
@ o] ACEleca o] Heat1 2] THeatD_i
] Circuit1 ] Heatz 2] THeat1Ld
Padoudii cton || ) ez o] HMagnt 2] THeat151
. ] circuit3 2] HMagnz L] THeat152
J 2] Cauplims 2] Magnt 2] THeatz
] Cauplisa ] Magnz L] THeat2_i
Mo ackymermel |/ - ot o] Maga 2] THeata
. ] Cauplzsa ] Perial ] THeat3_i
_3])_5 3 Coupl3cF ;’] Periolodd
Mo karmsiorep ] CouplaHT ] Perioz
2] Dirich ] strest
Cetepoe Wra paiina: 3_|1E=}=:.T 0 1 Coznare |

OKPYHEHHE

Lel Lo

Tun dadina |3a|1aua ELCUT [*.pbrn)

OTvieHa

Puc.2.6. OxHO 11 coxpanenus Qaitna 3agaun

[losiBuBIIEECS HOBOE OKHO BBIOOP cHCTEMBI KOOPAMHAT COACPKUT JBE TIPYIIIBI
kHOnok: Enunuubl aaumnabl 1 Cucrema koopamHat. Ilycte 3T0 OyAyT CaHTUMETpPHI U

HexapToBel koopauHaThl (puc. 2.8).— Illemyox mo kHomke '0TOBO O3HA4aeT 3aBepIcHUE

JAAJIora.



Cozganve aagaum

X

BEIGEpITE THA W APYre NApaMETPb] AAA HOBOM 330544,
T akste Bl MosKeTe M3MEHMTE MMEHS PaknoE, B KOTORE GuauT
CORPEHEHEI MOAEE M PUSHYSCKME CBONCTEE.
Tun zanaqu: IEIneKTpocTa'ruqec:Koe nong vI
 Knacc mogeamn—————— Pacyer
& Mnockan

T pHkMa oUHE
L= I'I ™ * DokMHbI

 DcecuMMETpUYHaR T peumzHoHHEI

P aine

[EoteTpMa: Ia nekTpo 1. mod

CeoficTea: Ianempo 1.des Otzap... |

CnpagoyHuE. CEORCTE: |

OTkpeme |

L eme: I

£ Hazan I Nanee » I OTheHa Cnpaska |

Puc.2.7. Oxno omucanust 3agaun ELCUT



Boibop cHETeMbl HODpOMHAT

X

@ Tenept BEIGEPHTE E0MHMUE AAMHE W CHCTEMY KOOPAMHAT,
KOTOPEIE Bl MPEAMNOYHTIETE LA OMHCAHWA HOBOH SALa4W.

ELHHMLBI AHE CHCTEMa KOOPLWHAT

" Mukpanen it (+ [ekapToBt! KOOpGHHATE

" MunaumeTpel Pyl ™ TMonapHele KOOPAMHETE

+ CaHTuMETpbI L ¥ T

" Metpel
" KunomeTpel

< Hasan | [oroso | OrMeHa Cnpaeka

Puc.2.8. OxHo BbIOOpa eIUHUI] U3MEPEHUs IMHEHHBIX KoopauHat 3agaun ELCUT

ITosiBnsieTcss OKHO C «aepeBoM» 3amadu. [Io yMomyaHuio OHO pacmosiaraercs B JIEBOU
yactu mnaBHoro okHa ELCUT (puc. 2.9). [Ipu HE0OXOIUMOCTH €ro MOKHO TEpPEMECTHUTh.
Pexomenyercs cpa3y COXpaHUTh CO3JAaHHOE OINKMCAaHWE HOBOW 3amadu. s 3TOro Hy»XHO
npoiitn  MeHio @ain/Coxpanute Bee (aiiabl 3agaum. ELCUT 3anumer d¢aiin ¢

pacmupenruemM Pbm B BEIOpaHHOE paHee MECTO Ha JAUCKE WM APYTrOM HOCHUTEIIE.
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Puc.2.9. OkHo ¢ «aepeBoM» 3a1auu



2.4 Cozoanue mooenu
Coznanue MoJieu HAaUMHAETCs ¢ OMMCAHUS TEOMETPUM KOHCTPYKIIMHM BO30Y KIaromien
nosne. i 3Toro Hy»KHO HPaBOM KHONKOW MBIIIM IIEIKHYTH IO noiao I'eomerpusi B nepese

3aJla4u B PACKPBIBIIEMCS] MEHIO BbIOpAaTh OTKPHITh.

®ain Mpaeka BWag  3agada  Cepedc OkHa 7
DeEdld & =@ 7 | I
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B CripasoqHie cBOHC  peyyro: anektpo 1
23 CBAIM 3aaaq;
5 HaT CBAzel AHAMME PEIYNbTATOR

NeKTpo 1 CEORCTEAE 38084,

Puc.2.10. Onucanue reoMeTpunr MOJEIHN

[Tockomnpky daiina «amexTpo 1.mod» eme HET, TO MOSIBUTCS OKHO C COOTBETCTBYIOIIIM

coobmenuem (puc.2.11):

'} CHProgram Files\ELCUT 5.5\Examples_studentiMon sagaqwianekTpo 1.mod He
: CYLeCTEYeT, XOTHTe Nl Bel Co3aaTh era?

OK | OTMEHA

Puc. 2.11. OxHO nuasnora

B nannowm ciyuae cneayet menkHyTh o kHonke OK. Tlocne yero otkpoercst OKHO

paboTsl ¢ Mozenblo. g Oosblero yaooctsa Bol MoxkeTe pa3BepHYTh €ro Ha BECh IKpaH, puUc.
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Puc.2.12. MeHto 1 0KHO pabOThI ¢ MOJICTBIO

[locne TOro kak co3laHO MOJ€ A T€OMETPUYECKOro MPEACTaBICHUS MOJIENH,
ClieyeT MPUCTYNUTh K OMHMCAaHUI0 KOHCTPYKLMH, BO30Oyxnaromiei nose. [nst aToro, mpexae
BCEr0, HYKHO ONPEIETUTh pa3Mephl pacueTHOM 00J1aCTU. Y TOUHUM, UTO UMEETCS B BUTLY.

Kak wu3BecTHO, pacmpoCTpaHEHHE dJIEKTPOMArHUTHOTO TMOJisi B CBOOOJHOM
IPOCTPAHCTBE HEOTPAaHUMUYEHHO. ECTECTBEHHO, YTO pEmUTh 3a7ady Ui OECKOHEYHOIO
MPOCTPAHCTBA YHUCJIECHHBIMU METOJAMH HEBO3MOXXHO. YUUTBIBAs, YTO HAINPSKEHHOCTb
ANEKTPUYECKOTO TMOJs OBICTPO MAgaeT C YBEIWYEHUEM PACCTOSHUSA OT MCTOYHHMKA, BIIOJIHE
JOCTATOYHO, YTOOBI IPAHMIIBI PEIICHUS 33/JaYd UMENU JUHEHHbIE pa3Mepbl, MPEBbIIIAIOLINE
pa3Mepbl HMCTOYHMKAa Tojigs B 3-5 pa3. OrpaHMuyeHHOE MPOCTPAHCTBO, MJII KOTOPOTO
IIPOU3BOJUTCS pacueT MOoJisi, Ha3bIBaeTcs pacueTHoi oOiacteio. PacuetHas o6inacTe MOXKeT
ObITh BbIFICNIEHA JIO00M TeOoMETpUYecKOd (GUIrypoil: KBaaparoM, MNPSMOYTOJIbHUKOM WIH

OKPY>KHOCTBIO (B 3aBUCMMOCTH OT T'€OMETPUH 3a1aun). PUrypa CTpOUTCS U3 OTPE3KOB JIUHUM,



qale BCEro MpsMbIX. DTH JIMHUM NPHUHITO HasbiBaTh peOpamu. KoHubl pebep HasbiBaroTCA
BEpLIMHAMMU.

B coorBercTBHM C YCIOBUSIMH pacCMaTpUBAacMOM 3aJadyd PACCTOSTHUE MEXKIY
ANEKTPOAAMH COCTABIISIET 5 CM, B KaueCTBE pacueTHOW 00JIacTH BbIOMpaeM KBaJpaT BBICOTOM
30 cm u mupuHo 30 cM, u rpanunaMu (-15 cM <x <15 cm, -15 <y < 15 cm). Tenepp Hy)HO
HOJTOTOBUTH MECTO JJIsl MIOCTPOEHMSI 3TOTO KBajjpaTa Tak, YTOObI OH 3aHsUT HAUOOJIBIIYIO YacTh
okHa Mojienu. C 3TOM UENbI0 MPOAESIanTe CICAYIOIIME OTIEpallUU:

1. VYOeautech, 4TO Ha MaHENW HUHCTPYMEHTOB MPHUCYTCTBYIOT KHONKH KpynHee

2 , Meabue 2 , lloka3aTb Bce i . Ecnu »TUX KHOMOK MO KaKUM TO MPUYMHAM HET, TO
BoiauTE B MeHIO 3axayva/l’ eomeTpruyeckass Moesb, ITOCIIE YErO KHOIKH MOSBATCS.

2. Haxwmure kHomky Iloka3zath Bc€. UToOB yMEHBIIMTH MacmTad (caenaTh
n3o0pakeHue Oojiee KPymHBIM) HaXMuTe KHONKY KpynHee Ha manenu mHCTpymMeHTOB. [locie
YEero CJeIyeT HaXKaTh JIEBYIO KHOIMKY MBIIIM U, HE OTIYCKas, MEpeTallluTh yKa3aTellb MBIIIH
TaK, YTOOBI BHYTPH MOJYYHMBIICHCS PAMKH COACPIKAJICSA MPSMOYTOJIbHAS 001acTh HEOOX0auMast
s co3manus mojenu. [locie dwero oTmycTuTe KHONKY. MOXHO TMOCTYNHUTh HHAUe.
[{enkHyTH

JIEBOM KHOMKOM MBIIIKM BHYTpU OKHA. M3o0paxeHue yKpymHUTCS B 2 pasa
OTHOCHUTEIHHO TOYKH, B KOTOPOU ObUT ipon3BeacH miemuok. Kimapumm: CTRL+ sxBUBaieHTHO
meMuky B IleHTpe okHa wmogenu. Kmapumm: CTRL- gelicTByeT B MNpOTHBOMOJIONKHOM
HaIpaBJICHUMU.

3. Ilepemectute ykazaTenb MbIIH B TOUKy (—15,15), cieaurte 3a ee koopauHaTaMu B
MPaBOM HIDKHEM yTy okHA. HeoOs3aTeIbHO TOMAacTh TOYHO B YKAa3aHHYIO TOYKY, IOCTATOYHO
MIEJIKHYTh MBIIIBIO MOOJIM30CTU OT TOYKHU JIEBEE U BHIIIIE €€.

4. IllenkHUTE JICBOM KHOITKOW MBIIIHN U TiepeTamuTe e€ B Touky (15,15).

5. OxHo MOACIIN COXPAHUT H€06XOI[I/IMI)IG pa3MCpPLI.

UtoOBl yNpOCTUTHh CO3/IaHHE OOBEKTOB, MOYKHO HCIOJIb30BaTh CeTKy NPHBSI3KH.
[llenkHuTEe MPaBOKW KHOINKOM MBIIIM 0 OKHY MOJENU. B MOSBUBIIEMCS KOHTEKCTHOM MEHIO

BbIOepuTE MyHKT CeTKa NPUBSI3KH.
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Puc.2.13. OKHO ¢ ceTKOi NpUBS3KU

Cerka MpUBSI3KU TMO3BOJAET PACIHOJOXKUTh JJIEMEHThl MOJEIM C HEOOXOAUMOM
TOYHOCTHI0. OTHAKO HE CTPEMUTECH ClielaTh €€ U3IUIIHE BHICOKOW. B Hamel 3agade BIIOTHE
npuemsieMasi To4HOCTh 0,5 cM. DTO 3HAUUT, YTO pa3MeEpPhl BCEX 0OBEKTOB, a TaK K€ PACCTOSIHUE
Mexay HUMH OyneT kpaTtHo 0,5 oM.

Hnsa ycranoBku mara cetku B mojie Ilo ropusonrTamm (puc.2.14) BBemute 0.5
(oOpaTuTe BHMMaHWE, YTO TPHU BBOJE HCIOJB3yeTcs AecaThdHas Touka). Ecom dnaxoxk He

KBaJIpaTHbIC SAYEHKH CHT, TO TAKOC KC 3HAUYCHUC ITOABHUTCA B II0JIC ITo BEPTHKAJINA.



CeTKa NpHMBASKM

[v Mpueazate kcetke [ [Nokazare ceTky

Warm
—
Mo ropuzoHTany: |05 {cr)
Mo eepTHEENK: 05 () OTrMEHE

[ He keanpaTtHele aueiiku

[v MacwrasupoeaTe BMECTE C OKHOM

MNozKyMa HAYAaNEHORA ToYkK

[opuzoHTaneHaa: |0 {cr)
BepTuraneHas: i {cr)

Puc.2.14. [TapameTpbl CETKH NPUBSZKU

Otcyer KOOpAMHAT BEAETCA OT TOYKH, KOTOPAsl, IO YMOJYAHUIO, UMEET KOOPIUHATHI
(0,0). MensTh ee mosoKeHWE B JAHHOM 3ajadue HE MUMEET CMbICia, Mo3ToMy OokHa Ilo3umus
HA4YaJabHO#M ToukM ocTaBuM 0e3 u3Menenus. [llemyok mo knonke OK, 3aBepmuT auanor.

Tenepp HyX HO NPUCTYNUTh K OMUCAHUIO PACIIOJIOXKEHUS OOBEKTOB, UX Pa3MEpoB, U
T.1. B ELCUT 5T0 Ha3pIBaeTcs ONHMCaHUE I€OMETPUU MOJEeNn. BOo-mepBbIX, HY)KHO yKa3aTh
rpaHuIlbl MOJENU. JIJist 2TOTO HCIONB3YIOTCS, TaK Ha3biBaeMbie pedpa. UToObl co3maTh pEOpa,
oOpa3yroliye rpaHulibl MOJIEIH:

1 Haxwmwure xnaBumry Insert (unm xomanny Pexum BeraBkm B MeHio IlpaBka,

win komaHay BceraBka BepiumH/pédep B KOHTEKCTHOM  MEHIO, WJIM COOTBETCTBYIOIIYIO

KHOTIKYy

Ha TIaHEJIM WHCTPYMEHTOB), YTOOBI MEPEBECTH OKHO MOJICTH B PEKHUM BCTABKH.
2. UYroOsl co3narh pedpo AB mienkHuTe MBI B Touke (—15,15) u neperamniure eé
B TOuKy (15,15). PeOpo nosiBuTcs Ha 3KkpaHe cpa3zy, Kak TOJIBKO Bbl OTIIYCTUTE KHOIIKY MBILIH.
3. s co3manus pedbpa CD mosropute mar 2 B touke (—15,-15), (15, -15), mns
peopa BC, (15,15), (15,-15), mns pedopa CA (-15, -15), (-15,15). [Topsaok co3manus pedep HE
uMeeT 3HaueHusa. Ecnu Touka, B KOTOpyo Bbl XOoTHTE MIETKHYTh, HaXOAUTCS 3a IMpeaenaMu

dKpaHa, wHCcnoib3yhTe monocy mpokpyTku. Kuomkm CTRL+Z uw CTRL+Y mno3Bomstor



OTMEHUTh M BEpPHYTh pe3yabTaT Mpeabyaymiero aeiictBus. Ecnu Bel caenanu ommuoOKy, T.e.
BBEJIM HEHYKHbIE BEPILIMHBI U peOpa, TO UX MOKHO yIAJUTh MO3/IHEE.

4.  Haxwmure knaBuiry Insert emre pa3s, 4To0bl 3aBEpIIUTh PEXKUM BCTABKHU.

VKa3zaHHBIM Ccroco® TIOCTPOCHHS BEPIIMH XOTS W IPOCT, HO TOpOH TpedyeT
KpOMOTIUBOrO TpyJaa. BO3MOXHO, 4TO MJisi KOrO-TO TMPOIIE MOKAKETCS Jpyrod crocoo.
JloGaBuTh BepmHBl MOXHO u3 MeHIO IlpaBka/llo6aButh BepmumHbl. [locie Toro kak
MOSIBUTCSL OKHO (3TO OKHO MOJKHO TakK)X€ BbI3BaTh M3 KOHTEKCTHOTO MEHIO), puc. 2.15, HyXHO
BBECTH B HETO KOOPIHMHATHI COOTBETCTBYIOIIEH BEPIIMHBI U HAXXaTh KHONIKY Jlo6aBuTs. [locne

TOr'0o, KaK BCC BCPIIHNHBI 6y,Z[YT BBCACHBI, OKHO CIICAYCT 3aKPbITh.

JobaeseHve BEPLIMH

¥= 15 (cr) JakprITE

Puc.2.15. Oxno ansa no6aBiieHNs BEpPIITUH.
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Puc.2.16. OkHo ¢ peGpamu, OrpaHUYMBAIOIIMMH PACYETHYIO 001aCTh.

Ecau Bel cnywaiiHo cozpanu jumiHue péOpa WM BEPIIMHBI, UX MOYKHO YJIAUTh
ceituac. s aToro:

1. VYaepxwusas knaBuiry CTRL BeiaenuTe MeT4KOM MBIIH yAAIIEMble 0OBEKTHI.
Ecnu Bwl BeImenuiaum HEHYXHBIM OOBEKT, IICTKHUTE €r0 MBIIIBIO €IIe pa3, YTOOBI CHSTH
Beiienienue. Ormyctute kiasunry CTRL.

2. Haxwmute xnaBumy DEL (unm BeiOeputTe KomMaHAy YaajJuTh BblIeJIEeHHOE W3
MEHIO

IIpaBka uiIM KOHTEKCTHOTO MEHIO). YansieMble OOBEKThl HEMEIJICHHO HCYE3HYT C

JKpaHa



B 3amayax mo pacuery mojedl CHCTEMbl 3apsSKEHHBIX IPOBOAOB B OOJBIIMHCTBE
CIy4yaeB MOXHO IMpeHeOpeub IreOMETPUUECKHUMH pa3MepaMH 3JIEKTPOJOB, TaK KaK CEUCHHUS
MIPOBOJIOB MHOTO MEHBIIE, YeM PACCTOSHUS MEXay HUMHU. Korma reoMeTpudecKkue pasMepsl
AIEKTPOJIOB COMOCTABUMBI C pa3MepaMu BCEH MOJENH, YIPOCTUTH 3a/1a4y MOJJ0O0HBIM 00pa3om
Henb3d. Ha mpumepe paccmaTtpuBaemMoil 3ajauu MOKaKeM, Kak CO3/1aBaTh dJEKTPOJIbI C YUYETOM
dbopmbl ux ceuennii B ELCUT.

[TocTpouM TIepBBIM AIEKTPO KaK OKPYKHOCTH paauyca 1 ¢cM C IIEHTPOM B TOYKE C
KoopauHatamu (- 2.5, 0). [lyist 3TOro cos3maem aBe BepinuHbl ¢ koopauHatamu (—3, 0) u (-2, 0)
wiu (-2.5, 0.5) u (-2.5, -0.5), 9T0 He TMpUHNUNHUAIbHO. [ TTaBHOE, YTOOBI 3TH JBE BEPIIMHBI
OTCTOSUIM OT LIEHTpa okpyxHocTH (-2.5, 0) Ha 0,5

cM. 3aTeM B BBINAJAIONIEM CIHUCKE BbIOOpa ThIla KOHTypa (cM. puc. 2.18) BeiOupaeM
neBoil kHonkoil MblK IlosioBuHa kpyra (180°). B pexxnme BCTaBKM COEAUHSAEM CO3/IaHHbBIC

BEPILIMHBI [TOITYOKpPY)KHOCTAMHU. [Ipn 3TOM MOX)HO ncnonb3oBath KHONKKM KpynHee n MeJibye.



A3 NkHWA [(1°] ﬂ:') ﬁ EE % ﬁ
1AMSA MHHKA [C17]
YeTeepTe kpyra [30°]
Fenosmnaspyra’[1807)

T pu veTEepTH kpyra [270%]

Puc.2.18. Crnmcok ¢ BUAOM JIMHUMI

[Iporecc mocTpoeHUs MOACIHA MPOBOJHUKOB C CEYECHUSMU B BUJE MPOCTHIX QUTYDP —

[MpAMOYT'OJIbHUKA 141 JJIIUIICA MOZKHO YIIPOCTHUTH cClIn BOCITIOJIB30BAaThCA MCHIO

IIpaBka/lo6aButs purypy wiu ropsunmu kinasummamu Ctr+Alt+S. B pesynbrare nmosButcs

okHo JlodbaBuTh urypy, puc. 2.19.

Durypa: |Kp\,fr Durypa |I'Ip5|MDyr0anL-1K ﬂ
CHEMa Cxema
L
O( ¥
W
Pazmep Pazmep
d= |1 wo= |3 h= |1
[Mozuma MozmgmA
- |=2p y= |75 x= |4 y= |75
¥ron= |0 yron= |0
AoSaenTe | JaAPEITE ‘ JofaEnTs | JaAPEITE ‘
a) 0)

Puc.2.19. Oxno no6aBneHust NpoCThIX QPUIyp

[Iporecc Bo3gaHus MoIeIM IPOBOJHUKA TIpocT. [Ipexkie Bcero, HyKHO BBIOpaTh BUJT

Gurypbl, a MOTOM yKa3aThb €€ KOoopAuHarbl. HamoMHuUM, 4TO €IUHULBI HU3MEPEHHs ObUIn



BbIOpaHbI paHee.
JtoObIM M3 ONMCAHHBIX BBIIIE CIOCOOOB TMOCTPOMM MOAENIb IPOBOJHUKOB B

COOTBETCTBUH C 33JJaHHBIMU pa3zMepamu, puc. 2.16.

Nuorna mnocne BBoAa pebOpa C KPYriblM KOHTYPOM, CHCTEMa aBTOMATUYECKH
BUJIOM3MEHSIET KOHTYp pebpa Ha MHOTOTPaHHBIA. ITO CBSI3aHO C TEM, YTO ABTOMATHYECKH
3aJIaHHBIN 1Iar JUCKPETU3alUK B BEPIIMHAX PeOpa CIAUILIKOM BEJIMK U €r0 CIeNyeT YMEHBIINUTD.
Jlsist 3TOTO, B pEKMME BbLAEIECHUS OOBEKTOB CIEAYET ILICIKHYIb JIEBOW KHOIMKON MBIIIU Ha
OJIHOM BEpIIMHE JJIEKTPOJa, 3aTeM, yaepxuBas kinasuiry Ctrl, Ha Bropoit. Jlanee ormyctus
knaBuiry Ctrl, Haxxate komOuHanuio kinaBuml Alt+Enter. B nosBusmemcs okue “CpoiicTBa
BBIJICJICHHBIX 00BEKTOB” M3MeHUTh B rpade “lllar nuckperusanuu’ ¢ “ABTOMaTHYECKUN Ha
“3agan” ¥ BBECTH HOBYIO BEJIMUMHY I1ara guckperusauuu. [locne Haxarus Ha “OK”, nquanor
3aBepmiaercs. Ilocne dero ¢opma ayekTpona BUAOM3MEHSETCS Ha TpeOyeMyro, a BOKPYT
KOKJIOM W3 ABYX BEPIIMHBI BO3HHUKAET JOMOIHUTENbHAs OKPY)KHOCTb, KOTOpas MO3BOJISIET
NPUOTU3UTENIBHO OILEHUTh Iar guckpeTusanuu. Yem OoObINe IIar AUCKPETH3AIMU, TEM
0oJIbLIE PAJNYC TONOJHUTEIBHBIX OKPYKHOCTEW U TEM MEHbIIE pacyeTHasi TOYHOCTh KAPTUHBI
10Jist BOJIM3H 3TUX BEPILHH.

Tenepr ocTanmoch MNOCTPOUTH MOJENb AWANEKTpUKa. OHa CTPOUTCSA JIOOBIM U3
yKa3aHHBIX BbIIIE CIIOCOOOB, HampuUMep ¢ noMolsio okHa {lob6aBuTh ¢urypy. B pesynbrare
JI0JDKHA TIOJTy YU ThCSI MOJIENTh, n300paxkeHHas Ha puc 2.20.

['eomeTpuueckass MoJenb MOTHOCTBIO 3aBepiieHa. CoxpaHsieM €€ HaXaTueM
KOMOWHAITUN KJTABHIII

Ctrl+S, mu6o uvepe3 mento @aiia. ELCUT coXpaHUT T€OMETPHUCCKYIO MOJECNIb C
pacuimpenuem *.mod.

B nanbHelimemM Ham OyneT BeTpeudarbes nonsTHe briok. Baok 310 momo6nacts
reOMETPUYECKONM MOJIENI, BO3MOXHO MHOTOCBsI3HasA. bioku orpaHudeHsl pedpamu, KOTOpbIE
CO3/1al0TCs B IpoIlecce ONucaHusi Mojaenu. B maHHOM ciydae Oiokamu sIBISIOTCS 001acThb
3ajayu, orpaHuyeHHas kBaapatrom ABCD, o0nacTe BO3AYIIHOTO  MPOCTPAHCTBA,

OXBaTbIBAIOIICTO AUIJICKTPHUK C 3aKJIIIOYCHHBIMU B HCTO IIPOBOAHUKAMHU N CaMU ITPOBOAHUKH.



[locne TOro kak reoMeTpuss MOJEIM OIpPENEIeHa, CIEAyeT IPUCBOUTh HMMEHA
r€OMETPUYECKUM OO0BEKTaM, WIH Kak npuHiITo roBopuTh B ELCUT, omnpenenutb METKH H
IPUCBOUTH UX 3JEMEHTaM Mojenu. MeTku HeoOXOaUMBbI Ui TOTO, YTOObI MOJIb30BaTENb MOT
oOpalarbcss K KOHKPETHOMY 3JIEMEHTY MOJENH Ui ONKCAaHUsl CBOMCTB €ro Marepuaia, WiH
ONMCaHMsI UCTOYHHUKOB IOJISI, 4 TAKXKE TPaHUYHBIX ycinoBuid. Kpome Toro, mporpamMmma pacuera
I10JIS1 UCITOJIB3YET METKH IIPU PELICHUH 3a1a4H.

JlnuHa MeTku, T.e. UIMEHHU, OTpaHu4YeHa 16 cumBoIaMu.
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L1715 BLIBOA CTIDABK HAKMITE KaBLy F1 -13.50 cm, 20.00 ci

Puc.2.20. Tloctpoenue Moienu MpOBOAHUKOB C JUAIEKTPUKOM

B paccmarpuBaeMoii 3a/1aue coepKarcs TpU MaTepuaia ¢ pa3JIndHbIMUA CBOMCTBAMU:
BO3AYX, JUAJICKTPUK M TPOBOJHUKHU. BpiOepem cienymomue HMEHa METOK Bo3oyx,
Jusnexkmpux, [Iposoo, [lluna. JIns IpUCBOSHUS METOK OJIOKaM IIPOJIeTaliTe Cleayomee:

1. IlenxkHute MbIIBI BHYTpH npsimoyronbHuka ABCD, puc 2.16, HO cHapyxu

0JIOKa

Jlusnexmpuxk. BIIOK CTaHET BBIAECIEHHBIM 3aJIMBKOM KPACHOTO 1BETa, puc 2.21.



2. Ortkpoitte neBoit kHomnkoil meHto IlpaBka/CBoiicTBa.

3. Ilocne mosinenust ¢opmbl CBOMCTBA BBIJICICHHBIX OOBEKTOB, pUC.2.22, B OKHO
Metka

MIOMECTHUTE UMSI METKHU, B TaHHOM ciiydyae Bo3myx.

4.  Hastom naxaruem kHoniku OK ciienyeT 3aKkOHYNTH AUAIOT.
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OTobpaxeHie CBOMCTE BblgeieHHb 0B beKTOR, -18.00 cm, 13.00 cmM

Puc. 2.21. Beinenenue 610ka « Bo3ayx».

TouHO Tak ke HYX)HO MOCTYNUTh ¢ OnoKoM Jusnexmpux. biokam Ilpoeoo w [lluna
METKM MOHO HE MpucBauBaTh. OOBSICHIETCS 3TO TEM, YTO 3TU OJIOKU MPEICTABISAIOT COOOM
IIPOBOJHUKHU. Kak M3BECTHO AJIEKTPOCTATUYECKOE 0JI€ BHYTPU IPOBOAHUKOB OTCYTCTBYET, T.€.
pPAacCUMTBIBATH €r0 HET CMBICIIA, a pa3 Tak, TO OOpallleHUs K TUM OOBEKTaM IMPHU BBIYUCICHUU

[IapaMeTPOB MOJA HET.



CEOMCTEA BLIAENEHHbLIX 06LEKTOB B|
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Mnowank
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CeTka KOHEYHBIX 3NEMEHTOE

Het cetku

OK OTMeHa Cnpaeka

Puc.2.22. IlpucBoeHne METOK
OOparutre BHUMaHHE, YTO B OKHE OINMCAaHUS 3aJadyd B pazaene MeTkH 0J10KOB
MOSIBUWINCH CO3JaHHBIC METKH, pUC. 2.23. PAI0M C HUMU HAXOJATCS 3HAYKH, MTOKA3bIBAIOIINE,
YTO CBOMCTBAa METKH JO KOHIIAa HE ompeaciieHbl JIeMCTBUTENBHO, Mbl IOKa HE YyKa3aiu
bu3MYeCKUX CBOMCTB OJIOKA BO3yX W IIara paz0ueHust ’TOro 0JI0Ka Ha OT/JIEIbHbBIC JIEMEHTHI,
YTO HEOOXOUMO ISl YUCTIEHHOTO PEIICHUs 3a/1a4u.

Huxe MbI pacckakem 00 HTHOM CItoco0e MPUCBOSHUS METOK.

=23 3nekTpo 1 - 331348 2NeKTPOCTATHKA
&b FeoMaTpuA: 3nakTpo 1maod
--E Quanyackie cBoicTEa: 2nakTpo 1.
=423 MeTKI BNoKoE
z Boa,uyx

+ Memn pe6ep
+-[Z MeTH1 BepLUKH
EH Crpasoqruic cBolicTB: <HeT>
-3 CEA3I 33834
& HeT cBAzel

Puc.2.23. IlpucBoeHne METOK
Kpome meTok OJ0KOB HYXHO TPHCBOWTH METKH pebpam a, B oOmeM ciydae, u

BepiImHaM. MeTku pEOep HCHONBb3YIOTCS UIsl 3a/laHUsl TPAaHUYHBIX YCIOBUW Ha BHEIIHUX U



BHYTPCHHHX TI'paHUIax obnactu. B Hamewm ClIydac HYXHO 3aaTb I'PAHHUYHBIC YCJIOBHUA LA

pe6ep. CI[CJ'IEITB 9TO MOKHO TOYHO TaK, KaK U paHcC, HO MOJKHO IIOCTYIIUTb HCMHOI'O MHAYC.

UYtoObI IPUCBOUTH METKH PEOPaM:

1. Ilenkunure pedbpo DA, mpaBoil KHONKOW BBI30BETE KOHTEKCTHOE MEHIO, a B
HEM BbIOepeTe

CroiicTBa (Alt+Enter) u nomersTe ero kak J/ego.

2. TouHO Tak ke MPUCBONTE METKU TpaBoMy peOpy obisactu 3amad. Hazosute ero,
Hanpumep, Illpaso. IlpaBoe u neBoe pedpo, B JanbHelieMm, OyJIeT paccMaTpUBaThCA Kak
KOHJICHCATOp, CO3JAIOLIMNA 3JIEKTPUYECKOE MOJe C HamnpskeHHOCThio E. BepxHee U HibkHee
pebpo 00sacTH B pEUICHUU HE YYaCTBYIOT, U, MIOATOMY, COOTBETCTBYIOIINE UM METKH MO>KHO
HE CO3/1aBaTh.

3. IlpucpoiiTe MeTku YeThipeM pebpaMm nuanekTpuka. Hampumep, naiite uM nuMmeHa
Jlusnexmpux neeo, [usnekmpux npaeo, usnexkmpuk nu3z, /[usiekmpux eepx.

4.  IlpucoiiTe METKM BEpXHEMY M HIDKHEMYy peOpy mpoBoja, puc.2.24.a u 0.
Hanpumep, naiite um umena Bepx npoeoda u Huz npogooa.

5. TakuM e 00pa3oM MOXHO BBIICIUTH OT/ACNIbHBIC pedpa IIUHBI U PUCBOUTH UM
METKH, HO MOYKHO 3TO cjaejiaTh cpasdy i Bcex pedep. s sroro yaepkusas kHomky Ctrl

BbIIENIUTE Bce peOpa muHbl, puc.2.24.8. Boiinute B meHio IlpaBka/CsoiictBa (Alt+Enter) u

IO} METK
yary L emmmm yar ¢ & ¢t
— T | S—— — b 1 M — hEE — -
a) 0) B)

Puc. 2.24. Beinenenrie BEpXHeil U HUKHEN rpaHeil MPOBOJIa U MOBEPXHOCTU IIUHBI



[locne Toro, Kak ykKa3aHHble METKH OyIyT CO3[JaHbl K JEpeBy 3anauyu, puc.2.25,
N00aBITCS METKH C (praXKKkaMu, 03HAYAIOIUMHU, YTO ONIMCAHUE METOK HE 3aKOHYEHO.

[T
=123 3neKTPO 1 - 33348 SNEKTPOCTATMKN
&b MeoMaTpIs; 3nekTpo 1.mod
= duamqeckite CBOMCTEA: 3neKkTpo 1,
=23 MeTKK BNoKoE
2 Boagyx
2. OVENekTRMK.
=23 MeTkM pebep
45 Bepx MpoBoAa
45 [VBNEKTPIK BEpX
45 [VBNEKTPHK Neso
45 [QVBENErTPIK Hita
25 QVBNEKTPHK Mpags
45 Neso
45 Hia MpoBoaa
45 MOBEPXHOCTE LWMHE

(0 MeTkIA BepLUH
B CripaBoqHiKk CROACTE: <HeT>
=23 CeAsM 38034
&4 HeT ceAzeld

Puc. 2.25. MeTku Moenu

Ilepetinem Kk ompeneleHuo (PU3MIESCKHMX CBOMCTB OO0BEKTOB Mojenu. Haunem c
o0bekTa Bo3oyx.

Jns 3amanusi PU3NYECKUX CBOMCTB, JBAXbl IIEJTKHEM B OKHE OMMCAHUS 33Ja4d IO
MeTke Boszdyx. B mosBuBmemcs okHe CBoiicTBa MeTKH BO3ayX (puc 2.26) BBeaute
TUAJIEKTPUYECKYI0 MPOHHUIIAEMOCTh BO3AYyXa (EX=1) M IUIOTHOCTH 3JEKTPUUYECKOTO 3aps/ia B
Bo3ayxe (s manHoi 3amaun p=0). [TockoabKy BO3IYyX 3TO M30TPOIHBIN AUAIIEKTPUK, TO €rO
OTHOCHUTENbHAA JUIEKTPUYECKAs] IPOHULIAEMOCTh B PAa3HBIX HANPABICHUAX SBISACTCS
nocrossHHOM  BenuuuHOW, uyto ELCUT oTpasur aBTOMarndeckum mosiBieHueM ey=1.
PaccmarpuBaemyto 3amady yaoOHO pemiath B JlekapTOBOM cHUCTEME KOOPAMHAT, MOITOMY

octaBuM pazzen Koopannarsl 6€3 n3MeHeHus.



CeoMcTEa MeTKM 6noka - Bozgyx
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Puc. 2.26 OkHo my1s 3aganust PU3NUECKUX CBOMCTB 00BEKTA C METKOU «BO3IYX»

To ke camoe nojienaeM st 0y10Ka Jusnexkmpux. PasHuIA 3aKTI0YAETCS TOJIBKO B TOM,
qTO JIJIS1 HETrO

ex=4.

O6paTI/ITe BHUMAHHUC, YTO 3HAYKU CTOAINIHUC pHI[OM C HMMCHaMH MCTOK, B OKHC

ONMCaHMs 3a7a4d, U3MCHWINCH, prc.2.27. DTO TOBOPUT O TOM, YTO (DM3UYCCKHE CBOMCTBA

METKH ONPECIICHBI. x|
=2 BNEKTPO 1 - 33348 SNEKTROCTATIKM
&5 MeomeTpia; anekTpo l.mod
=-EH Oumamdeckie CROMCTEA!: 2NekTpo 1,
1423 MeTki BNoKDE
@ Bosgyx
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£ HWs NpoBoaa
<5 MOBEPXHOCTE LWHEI
<g Mpaeo
+1-(21 MeTK BeplLuiH
EH CrnpaeouHmiK CBOMCTE: <HeT=
= 23 Ceaav sapaq:
*] HeT CBA3e




Puc. 2.27. V3MeHeHHEe 3HAYKOB METOK IOCIE OMNPEACICHUH (PU3NYECKHX CBONCTB

OJIOKOB.

Jist Toro, 4TOOBI CMOJENUPOBATh DKBHUBAJICHTHOE IOJIE CO37aBa€MOE IO YCIOBHIO
3a/ladyd  BHEIIHUM KMCTOYHUKOM OyJIeM CYHMTaTh, 4YTO OHO CO3/1a€TCS JKBHUBAJICHTHBIM
KOHJIeHcaTopoM oOpazoBaHHbIM peOpamu DA u DC. OnpenenvM 3KBUBAJICHTHYIO TUIOTHOCTH
3apsA0B Ha ATHX pedpax. st aToro Ha pedpe ¢ MeTko# Jleso 3amaeTcsi TPaHUIHOE YCIOBHE

Heitmana. Onpeaenum o - IUIOTHOCTD 3apsA0B Ha TOBEPXHOCTH Ty4H O GopmyJie:

6 =ec0E0 = 8,854 10~ 12 5000 =4,427 10 8 K / M2 .

JBaXkapl IIEIKHYB JIEBOW KHONKOW MBIIIM HA COOTBETCTBYIOIIEM JJIEMEHTE JIEpEBa
3ama4yu, OTKpbiBaeM OkHO CBoiicTBa mMerku — JleBo, puc. 2.28. YcranaBinuBaeM (Iaxok
IoBepxHocTHbIil 3apsia. llenkHyB JieBol KHOMKON MbIM B rpady, BBOJAUM C KIaBUATYpbl

COOTBETCTBYIOIIEE 4YKucio (puc. 2.26). IIpu BBojme HEOOXOIUMO BBOJWTH YHUCIIA YEpE3 TOUKY,



HHa4Y€ CHCTCMaA BbIAACT COO6HICHI/IC 00 ommoOke. Ilocime sTOTrO JMaJorT JUIs JaHHOM 3aJauu

3aBCPpIIacCTCA.

CeolcTBa MeTKM pebpa - Jleso g|

QEwre l

[ OoteHuman: U=,

gl
[¥ MoeepxHoCTHLIE 3apan: D, =c (4D, =o)

o= [0.00000004427 (ka3

[ M=z0nMpoBaHHEIR NPOBDAHKE (PEEHEE NOTEHLMEN)

[ YeTtHad nepuomuuHocTe: Uy = Us

[ Hewernaa nepuommanacte: Uy =-Us

Ok | OTrMeHa Cnpaeka

Puc. 2.28. BBoj 3HaueHUs TUIOTHOCTH 3apsija.

Hns metku Ilpaso, BBeieM 3apsij TOH K€ BETUYUHBI, HO C 00OpAaTHBIM 3HAKOM.

Jns merok Bepx nposooa n Huz nposoda B oxkne Ilotenuman U 3anumem 10000B.
3aMmeTbTe, UTO MOJENb MPOBOAA CO37aHa JABYyMsS peOpaMu, MOATOMY sl KaXJO0ro U3 HUX
HY’KHO 3aJlaBaTh MOTEHIMal. Eciu BMECTO METOK yKa3aHHBIX pedep cOo3[aTh OJHY METKY s
OTHOM (JTF000) BEPIITMHBI, BXOAIICH B MOJIENTh TPOBOIA, TO TOTCHIIMA MOXHO 3a7aBaTh OJIUH

pa3 (TOJBKO 711 TOW BEPIITUHBI).



CeoMcTEa MeTKM pebpa - Bepx npoeoaa

OBuwMe l

Iv OoteHuman: U= U,
Ug= [10000] ()

[ MoeepxHocTHLIR 2apan: D, = s (40, = o)

[ M=z0nMpoBsHHLIE NpoBOOHWE (pABHLIA NOTEHLMAN)

[ YetHad nepuoandHocTs: Uy = Us

[ HeueTHas nepuoauunocTs: Uy =-Us

0] | CTreHa Cnpaeka

Puc. 2.29. IlpucBoeHre BeIMUUHBI HAMPSXKEHUST peOpy MpoBoaa

[Torenuuan pedbpa Ilosepxnocms wunbl ycTaHOBUM paBHOUM Hymto. Illuna B manHOM
Cllydae MOJCIUPYETCsl OTHUM peOpOoM, MOITOMY MOTEHIIMAT BBOJIUTCS OJUH pa3. B otnudue ot
IIMHBI MOJIeNIb JUAJICKTPUKA O0Opa3oBaHa YeThIpbMs peOpamu. B 3ToM ciydyae Hy»XHO
OTIPENICTUTh MMOBEPXHOCTHYIO ITUIOTHOCTD 3apsijia KaKI0ro pedpa OTAeIbHO, XOTS MOHSATHO, YTO

Ha BceX pedpax oHa OJMHAKOBA M PaBHA HYITIO.

CeorcTBEa MeTKM pebpa - ManekTprK BepX §|

OBwre l

[ OoTteruyman: U = Ug

]

[v" MosepxHocTHek zapan: Dy =o (a0, = o)

o= [0 {Knim)

[ M=20NMpOEAHHLIR NPOBDOHWK (PEEHHIF NOTEHLWEN)

[ YeTtHad nepuoguuHocTe: Uy = Uy

| HeueTHas nepuoauuHocTe: Uq =-LU;

Ok | OTMEHE Cnpaeka

Puc. 2.30. IlpucBoeHne BeTUYMHBI IOBEPXHOCTHOTO 3apsija pedpy AUAIEKTPUKA



OOparute BHUMaHUE HA U3MEHEHUE (PIIAKKOB METOK pedbep. VX BUI TOBOPSAT O TOM,

YTO METKHU ITOJITHOCTBIO OHp@)ICJIeHBI.
REI|
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= duaueckiie CBOMCTES: 3MekTpo 1.
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Y=gH\13 MpoEOAA
= MoBERXHOCTh LWHEI
= [pago
+- (1 MeTkM BEpLUH
B CnpapoyHik CBORCTE: <HeT>
=23 CBA3M 33084
& HeT CBAzEl

Puc. 2.31. 3mMenenue prnaxkoB METOK.

[locne TOro kKak METKM CO3JaHbl HYXHO MPHUCTYNHTh K cO3daHHi0 ceTkdh. Cerka
oOpa3oBaHa y3mamu. JIMHUU COEAMHSIIONIME Y3IIbI JENAT BCIO O0JIaCTh 3a/Ja4é HA OTICNbHBIC
YYacTKH, MOJIE€ B KOTOPBIX MOKHO CUMTATh HE3aBUCSIIUM OT KOOpAWHAT. /(s KaxKI0M STYEeHKU
nmporpamma onpenesnser napamerpsl mnoius. KoHedHo, yeM OoJiblIe YUCIIO y3JI0B, TEM BBIIIE
TOYHOCTh peureHus. B crynendeckoit Bepcun ELCUT konmuuecTBO y370B CETKH OTPAaHUYEHO
quCcaoM 255. DTO 3HAYUT, YTO I 3324 UMEIOIIUX CIIOKHYIO MOJIENIb IPUIETCS OTPAHUYUTHCS

MPUOTMIKEHHBIM PEIICHUEM.
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[71A BolBoAa CrpaBka HasMmMTe Knasiy F1

12.00 cm, -1.00 cm

Puc. 2.32 Co3nanue ceTku

DJIEKTPUYECKOE TI0JIE B MPOBOJAHUKAX OTCYTCTBYET, IMOATOMY pEIICHUE 3a7a4yu
1eJ1eCO00pa3HO MPOBOAUTH TOJIBKO JISL JUAIEKTPUKOB, 3TO MO3BOJIUT COKOHOMUTD YUCIIO SYEEK
cetku. Jlyist TOro, 4roObl cO37aTh CETKY BBIACIUM OJIOK B030yx, U B KOHTEKCTHOM MEHIO
IHocTtpouTs cerky/B BblaeieHHBIX 0Ji0kax. Takyio ke mpoienypy nornpodyeM MpOBECTH C
0JIOKOM JUAIEKTpUK. B 1aHHOM ciiydae OHa 3aBEpIIUTCS TMOSBICHHEM OKHA, TOBOPSIIUM O

HEJIOCTaTOYHOM KOJIMYECTBE y3JI0B, puUC. 2.33.



!E MpeBEILEHD OFpaHIMHEHME HA YACTD Y3NoE (255)

Puc. 2.33 Co3nnanne ceTku

[ITar y3m0B mporpamMa co34ajla aBTOMATUYECKU. BBIXOIOM HX CO3JaBLIErOCs
MOJIOKEHUS SIBJIIETCS YBEIMUEHUE [1ara yioB. YToObl CBECTH OUIMOKH K MUHUMYMY MOCTYITHM
CIIENYIOIUM O00pa3oM: yBEIWYMM MIar y3JI0B TaM TJi€ MOJie MPAKTUYECKH HE 3aBUCUT OT
koopauHar. [Ipexne Bcero, 3to pedpa Jleso u llpaso.

Boinenum pedpo Jleso. B xoHTekcTHOM MeHIO BhiOepem CBoiicTBa. B nosiBuBIiemcs
okHe B paznene Hlar auckperusanuu ykaxkem 3aJaH, U1 yCTAHOBUM €T0 PaBHBIM 5, puc. 2.34.

AHOJIOTUYHOE JIEVICTBUE MpoJIeJIaeM TS pebpa Ilpaso.



CBOMCTBA BLIgENIEHHBIX 06BEKTOB
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QK OTrMEHE Cnpaeka

Puc. 2.34. OkHO 1151 ”BMEHEHUS 111ara y3jI0B
B y3nax pedep nosBSITCS OKPYKHOCTH C PaJiyCOM PaBHBIM IIary JUCKPETU3ALINH,
puc. 2.35. Tenepb MOXKHO IOCTPOUTD CETKY B OJIoKax Bo30dyx u Jusnekmpux B COOTBETCTBUHU C

OIIMCAaHHBIM paHEC MCTOJOM.
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1.00 cm, 20.00 cM

Puc.2.35. Co3nanue ceTku



Tenepb BCC I'OTOBO K YHMCJICHHOMY PCIICHUIO 3aa4U. I[J'IH TOTO YTO OBI MNPUCTYIIUTDL K
PCHICHUIO CIICAYCT HaXATb KHOIIKY = PAaCIIONOKCHHYIO Ha ITaHCIIM MHCTPYMCHTOB. Ilocne

ATOTO MOSIBUTCS COOOIIeHHE, puc 2.36.

L:.i/ COXPAHATE M3MEHEHIMA B SNekTpo 17

Aa | HeT OTMeHa

Puc.2.36. Coxpanenue Qaiina 3aauu nepes ee peeHuemM

[Tocne nBykpatHOTO IIem4YKa 1o KHOMKEe JIA mosBHUTCS KapTWHA TIOJNS, TOYHEE
MHO>KECTBO SKBUIIOTEHIMANEH, puc. 2.37.

Ha sTom pemienne 3amauu He 3akaHUIMBacTCs. HaunmHaeTcs mporiecc aHamM3a pemieHus..
[Ipexxne Bcero, cieayer ONEHWTh Ha CKOJBKO OTpaHWYCHMS Ha IIar CETKHU MOBIHSUIM Ha BUJT
KapTuHbl TOJsA. C 3TOW TENbI0 CIeAyeT W3MEHHUTh WCXOJHBIC MaHHBIE, T.C. BEPHYTHCS K

ONMCaHuIo 3a1a4u. {5 3Toro cnyxut kHonka OTKpbITH Moaelb | g . OTkpoeM mMomens u

YMEHBIIUM IIar CETKM Ha TOBEPXHOCTH MPOBOJHUKOB. J[leno B TOM, YTO HMEHHO Yy
MOBEPXHOCTU MPOBOJAHUKOB MPOUCXOJUT U3MEHEHUE HAIMpPABIECHUS TNOJSA. YMEHbIICHHUE 1Iara
cetku A0 0.5 Ha MeTkax: Bepx npoeoda, Huz npoeoda, Iloeepxnocms wiuHbl TPAKTUUECKU HE
MEHSIET KapTUHY MoJs, pruc.2.38. DT0O TOBOPUT O TOM, UTO HECMOTPS Ha OTPaHWUYEHHUE YHCIIa

Y3JI0B CCTKH, PCIICHUC HaWAEeHO JIOCTaTOYHO TOYHO.
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Puc.2.37. Pentenue 3a1aun B BUJI€ SKBUIOTCHIINAIILHBIX JIMHUN
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Puc. 2.38. KapTuHa 1osyist npy yMEHbIIEHHOM I1are y3JI0B Ha

IIOBEPXHOCTH MMPOBOIHUKOB.

Pemienne 3agaun MOXKHO OTpa3WTh HE TOJIBKO B BHJIE MHOXECTBA
SKBUMOTEHIMAIEH, HO M B BUJE CHIOBBIX JIMHUM HAMNpsKEHHOCTH U
AJIEKTPUYECKOTro cMmenieHus. [ng storo ciemyer BoWtu B MeH0 Bua/Kapruna
noJiss. B OTKphIBIIEMCS OKHE yCTAaHOBUTE HY)KHBbIC ()IIQKKH, B COOTBETCTBHH C

’KeJIaeMbIM BUJIOM PEILICHHUs], HallpUMEpP, B COOTBETCTBUU € puC. 2.39.
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Puc.2.39. Bei6op cioco6oB rpaduiaeckoro oTo0Opa>keHus mapaMeTpoB
AIEKTPUIECKOTO TIOJIS

3aBepuienue auanora (mendok no kHonke OK) mpuBener K MOSBICHUIO
COOTBETCTBYIOIIETO Tpaduueckoro OTOOpaKEHHS DIEKTPUYECKOTrO TIOJIsl, PHC.
2.40.

OOparure BHUMaHWE, 4YTO I[BETa OKBUIIOTEHIMAIBHBIX oOJacTei
pasIUYHBL. ITO TOBOPHUT O TOM, YTO TOTCHIIMAJBI B 3TUX OOJACTAX M3MEHSIOTCHL.
YMeHbIIIeHHEe MMOTEHITMAIa 0TOOpakaeTcs mojiocaMu 00Jiee TEeMHOTO 1IBETA.

JITMHBI BEKTOPOB MO MOBEPXHOCTH PHUCYHKA MOJS TaK K€ OTIMYAIOTCA.

Taxum o6pazom ELCUT undopmupyeT 0 BeIHUnHE HAMPSKECHHOCTH TOJSL.
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Puc. 2.40. OtoOpakeHne SKBUTIOTCHITMAICH IIBETHBIMU JTUHUSMU U

HAIPsAKEHHOCTU BEKTOpaMHU
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CIIMCOK 3AJTAY JIA PEINEHM A
1 HenuuenHpl TOCTOSHHBIN MarHuT
2 [1myHXepHbII MarHuT
3 [ToakoBOoOOpa3HBIN MOCTOSHHBIM MAarHUT
4. DIIEKTPUYECKUMN TBUTATEND
) NunykTuBHOCTH (a3HOM OOMOTKH AIIEKTPOABUTATEIS
6 [IpoBoaHMK B (heppOMAarHUTHOM Ma3zy
CumMeTpuyHasl IByXNPOBOHAS JTUHUS
Henvuennbi cepieUHUK B IEPEMEHHOM MarHUTHOM T10JIE
Karymika ¢ peppomMarHUTHEIM CepAEIHUKOM
NHBayKuMOHHBIN HACOC
JIuHEeWHBIN IBUTATENb
CumMeTpuyHasl IBYXIPOBOIHAS JTUHUS
Tpancdopmarop
[TonocoBoit puabTp
7. OO6pa3oBaHue BUXPEBBIX TOKOB B TTOJYOECKOHEYHOM TEJIE
O6pazoBaHue BUXPEBBIX TOKOB B JIBYXITPOBOJHOM JIUHUU
TennoBoe pene
8. [IpoBoasmIKiA HIMIMHAP BO BpaIIAOIIEMCsi MATHUTHOM I10JI€
Karymika ¢ peppomMarHuTHEIM CEpAEIHUKOM
NmnynbcHBIN TpaHnchopmaTop
Q. MuUKpOTNOJIOCKOBAs JIMHUSA [Tepelaun
10. JIByxmpoBojHas JUHUS MEpeaadn
11. Tunuuapuueckuid nedrextop
12. TemoBo¥ mpoOO¥ N3OSN KaOest
13. Tlmockuii KOHIEHCATOP
14. Tlunuuapuyueckuil KOHAEHCATOP

15. HM3oasuus npoBOIHUKA
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PacuyeT 3a1IUTHOrO 3a3eMJICHUSA
3aH_[I/ITHOG 3a3CMJICHUC — IIPCAHAMCPCHHOC OJJICKTPUYCCKOC COCAMHCHUC C

3eMIIEM  WIM €€ OKBUBAJIEHTOM  METAUIMYECKHX  HETOKOBEAYIIMX  YaCTEW
AIEKTPOYCTAHOBOK, KOTOPBIE MOTYT OKa3aThCs MO HAIIPSKEHUEM.

3alMTHOE 3a3€MJICHHE NpPUMEHsIeTCsl B ceTax HanpspkeHnem a0 1000 B
MEPEMEHHOTO TOKa — TPEX(a3HbIe TPEXMPOBOIHBIC C TITyX03a3eMIICHHON HEUTPAJIbIO;
oaHoda3Hble ABYXIPOBOJHBIC, M30JIMPOBAHHBIE OT 3E€MJIM; JBYXIIPOBOJHBIC CETH
MOCTOSIHHOTO TOKa C M30JIMPOBAHHOM CpeIHEl TOUKOl OOMOTOK MCTOYHHMKA TOKA; B
cersax Boime 1000 B mepeMEeHHOro W MOCTOSHHOTO TOKa C JIIOOBIM PEKUMOM
HEUTpAJIN.

3azemiieHUE 0053aTEIbHO BO BCEX JJIEKTPOYCTAHOBKAX IMpH HanpsukeHuu 380
B u Bbilie nepemeHHOro ToKa, 440 B 1 BbIllIE TOCTOSIHHOTO TOKA, @ B MOMENIEHUSAX C
MOBBIIIIEHHONW OIMACHOCTBhIO, 0COO0 OMAacCHBIX M B HAPYXKHBIX YCTaHOBKAX MpU
HarnpspkeHuu 42 B u Bbiie nepeMeHHoro Toka, 110 B u Bblie mMOCTOSIHHOTO TOKA;
MIPH JTIOOBIX HAMPSHKEHUSAX BO B3PHIBOOMACHBIX MOMEIIICHUSIX.

B 3aBucumMocTH OT MecTa pa3MEUIEHUs 3a3€MIIMTENEH OTHOCUTEIBHO
3a3eMJISIONIET0 O0OpPYIOBAaHUS pa3IUYarOT JBa THUIA 3a3€MIISIONIETO YCTPOUCTB -
BBIHOCHOE U KOHTYPHOE.

[Ipy BEIHOCHOM 3a3eMJISIOIIEM YCTPOMCTBE 3a3€MIIUTEb BEIHECEH 3a MPEEbI
TJTOIIAIKA, Ha KOTOPOH pa3MENIeHO 3a3eMIsieMOe 000pyI0BaHHE.

[Ipy KOHTYpHOM 3a3eMJIAIOLIEM YCTPOMCTBE AIEKTPOABI 3a3E€MIIATENA
pasMenialoT 1Mo KOHTypy (mepumerpy) IUIOMIAJKKM, Ha KOTOPOM HaXOJIUTCA
3a3emMiisieMoe 000PyI0BaHUE, a TAKKE BHYTPHU ITOM IUIOIIAKH.

B OTKpBITBIX 3JIEKTPOYCTAHOBKAX KOPITyCa MPUCOEAUHSAIOT HEMOCPEACTBEHHO K
3a3eMJIMTENIO MPOBOJAaMU. B 3MaHMSAX MPOKIAIbIBAETCA MAarucTpaib 3a3eMJICHUs, K
KOTOPOM MPUCOEOUHSAIOT 3a3eMJISIIOIIME NpoBoja. Marucrpaib 3a3eMIICHHS
COCIMHSIOT C 3a3eMJIMTEJIEM HE MEHEE YeM B JBYX MECTax.

B kauecTBe 3azemiuTeneld B MEPBYI0 OYepedb CIEAyeT HCIO0JIb30BATh

CCTCCTBCHHLIC 3a3€MJIMTCIIM B BHUJAC IIPOJOXCHHBIX I10J 3eMJIEH METAJUTMYCCKUX
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KOMMYHHUKAIMI (32 MCKIIOYEHHEM TpPyOOIPOBOJIOB JJIsi TOPIOYMX U B3PHIBUATHIX
BEILIECTB, TPYO TEIIOTPACC), METALIMYECKUX KOHCTPYKIUN 3/IaHUM, COCTUHEHHBIX C
3eMJIEH, CBUHIIOBBIX 000JI0OUEK Kabenel, 00caaHbIX TpyO apTe3naHCKUX KOJIOJIIEB,
CKBa)KUH, IIyp(OB U T.A.

B kauecTBe €CTECTBEHHBIX 3a3€MJIMTEINICH MOJACTAHIMN U PACTPEACIUTEIbHBIX
YCTPOMCTB PEKOMEHAYETCS  MCIHOJIb30BaTh  3a3€MIIMTENIM  ONOP  OTXOASIIUX
BO3YILHBIX JIMHUI 3JIEKTpOIepeaul, COEIUHEHHBIX C 3a3€MIISIIOIINM YCTPONUCTBOM
MOJICTAHIIUM WJIM PACIpPEICIUTEIbHBIM YCTPOUCTBOM C MOMOIIBIO TPO303AIUTHBIX
TPOCOB JINHUM.

Ecnm  compoTuBiieHME €CTECTBEHHBIX 3azemiurenied R3  ymoBinerBopsier
TpeOyeMbIM HOpMaM, TO YCTPOMCTBO MCKYCCTBEHHBIX 3a3€MIIMTENIEH HE TpeOyeTcs.
Ho 310 MOXHO TONBKO wu3MepuTh. llocunmTars CONPOTUBIECHHE €CTECTBEHHBIX
3a3€MJIMTEIICH HEb3.

Korma ecrecTBeHHBIE 3a3€MIIMTENN OTCYTCTBYIOT WJIM UCHOJIB30BAHHE UX HE
€T HYKHBIX PE3yJIbTATOB, IPUMEHSIOT HCKYCCTBEHHBIE 3a3€MIIUTENM - CTEPKHU U3
yrioBou cranu pazmepom 50X50, 60X60, 75X75 MM ¢ TONIIMHON CTEHKH HE MEHEE
4 mm, anmuHOM 2,5 — 3 M; cTtanbHbIe TpYyOb! quamerpoM S0—60 MM, tuHOM 2,5 — 3
M C TOJIIIMHOM CTEHKH HE MEHee 3,5 MM; MPYTKOBas CTAJIb IUaMETPOM He MeHee 10
MM, JauHOM 10 10 M m Goiee.

3azeMauTenu 3a0MBAIOT B Psii WM MO KOHTYpPY Ha Takyl IIyOuHy, TpH
KOTOPOM OT BEPXHEr0 KOHLA 3a3€MJIMTENS A0 MOBEPXHOCTH 3emMiu ocraérca 0,5 —
0,8 M. Paccrosinue Mexay BEpTUKATbHBIMH 3a3€MIIUTEISIMU JTOJKHO OBITh HE MEHEe
25—3 M.

Jns coequHeHUsT BEPTUKAIBHBIX 3a3eMIIMTEIEH MEXIy COOO0H NpPUMEHSIOT
CTaJIbHBIE TIOJIOCHI TOJIILIMHONW HE MEHEee 4 MM U CEYEHUEM HEe MeHee 48 KB.MM WU
CTAILHOM TIPOBOJ JuaMeTpoM He MeHee 6 wmM. Ilosockl (TOpU3OHTANIBHBIC
3a3eMJINTENIN) COCAUHSIOT C BEPTUKAJIBHBIMHU 3a3€MIIMTENSIMU CBapkoil. Mecto
CBapKH 00Ma3bIBACTCSI OUTYMOM JIJIsI BIArOU30JISIIINH.

MarucTpanu  3a3eMJIEeHUs ~ BHYTPUM  3JaHUA €  DJIEKTPOYCTaHOBKaMH

HarnpspkeHueM 10 1000 B BBINMOAHAOT cTaIbHOW NOJI0COM ceueHneMm He meHee 100
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KB.MM HJIM CTQJIbI0O KPYIJIOTO CEUYEHUA TOW K€ MPOBOAUMOCTU. OTBETBIEHUS OT
MarucTpajd K 3JEKTPOYCTAaHOBKAM BBIIMOJHSIOT CTAIHHOW IMOJIOCOM CEYEHHUEM HE
MeHee 24 KB.MM WIH KPYIVIOW CTAJIBIO JUAMETPOM HE MEHEE 5 MM.
Hcxonnble ganHbie: PaccuuTaTh 3a3eMIISIONIEE YCTPOMCTBO MOACTAHIIMU
35/10 kB naxomsmieiics B 4 KIMMAaTUYECKOW 30HE, TPYHT CYDIMHOK. B
KAueCTBE 3a3€MIIMTENEH MCIOJb3yEM apMaTrypy IuaMeTpoM 12 mMm U AjuHOW 2
Merpa. PaccrosiHne wmexnay osnektpoaamu 2 wertpa, R;,= 4 Owm, 53IEeKTpoabl

pacnoJsiaratorces B psll. [ myOuHa 3anmeranust ot noBepxHoctu 3emiu 0,7 metpa.

Tabnuna 1- 3nauenust yAeIbHBIX CONMPOTUBICHUHN IPYHTOB U BOABI p, OM*M

HaumeHnoBanue rpyHTra YaenabHoe conpoTHBIIEHHE,
Omem
1. ITecok 700
2. Cynecok 300
3. CyrimHoK 100
4. I'muna 40
5. CazmoBast 3emiist 40
6. ['muna (cioit 7-10 M) uiu rpaBuit 70
7. Meprenb, U3BECTHSIK, KPYTTHBIN 150
MIECOK C BATYHAMH
8. Ckaybl, BATyHBI 250
9.YepHo3éM 20
10. Topd 20
11.Peynas Boja (Ha paBHUHAX) 10-100
12 .Mopckas Boga 0,2-1

Tabnuua 2 - [Ipu3Haky KTMMAaTUYECKUX 30H U 3HaYeHus1 koddduumenta K

JlanHbIe, Kaumatuuyeckne 30ub1 CHI'

XapakTepu3ylolime 1 2 3 4
KJIMMaTHYecKHe
30HBI M THII
NMpUMeHsIeEMbIX
3a3eMJISIIOIIUX
3JIEKTPO/I0B
KiaumaTnueckue

NMPU3HAKH 30H:

cpenHsis
MHOTOJIETHSIS
HUBIIast

TeMIeparypa

ot -20 o -15

or -14
o -10

or -10
o 0

+5

ot 0 10
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(stBapsb), °C

CpenHss oT +16 o ot +18 oT +22 ot +24
MHOTOJIETHSIA +18 o +22 o +24 o +26
BBICIIIAS

TeMITepaTypa

(uron), °C

npoaoipkutenbHocTh | 190-170 150 100 0
3aMep3aHus BOJ, JH

3HaueHne 1,8-2 1,5-1,8 1,4-1,6 1,2-1,4

ko3¢ unmenta Kc
IpY IPUMEHECHUH
CTEP>KHEBBIX
AIEKTPOJIOB JUTMHON
2 - 3 M u TiryOuHe
3aJI0KEHUS UX
BepuiuHbl 0,5 - 0,8 M

3HaueHue 45-7,0 3,5-4,5 2,0-2,5 1,5-2,0
koddurmentak'c
IpU IPUMEHEHHUH
NPOTSHKEHHBIX
AIEKTPOJIOB U
rIIyOuHE 3a7105KEHUS
ux BepmmHb 0,9 M

3HaueHue 1,35 1,25 1,15 1,1
koaddurmenta Ke
IIPU JUIMHE S M U
r1yOrHE 3a10KCHUS
BepmnHbl 0,7-0,8 M

OHpeIleJ'I}IIOT COIIPOTHUBJICHUC, OM, pPaCTCKaHHUI OJHOI'0 BCPTHUKAJIBHOI'O
3a3CMJIMTCIIA - CTCPIKHCBOI'O KPYIJIOTO CCUCHU !

W’WW
| —
L
L
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Tabnuna 3- Koadpdunuents! ucnonb3oBanust M BEpTUKATBHBIX AJIEKTPOIOB
U3 TpyO, YrOJIKOB WIIM CTEPKHEH, pa3MEIIEHHBIX B psiji 0€3 yuEéTa BIUSHUS MOJIO0CHI

CBSI3U
OTHoOLICHHE Yuci1o 371eKTPOAOB M,
PACCTOSIHM S MEXKAY M.
3JIEKTPOJAAMH K UX
pjaune: a/l
1 2 0,84-0,87
3 0,76-0,80
5 0,67-0,72
10 0,56-0,62
15 0,51-0,56
20 0,47-0,50
2 2 0,90-0,92
3 0,85-0,88
5 0,79-0,83
10 0,72-0,77
15 0,66-0,73
20 0,65-0,70
3 2 0,93-0,95
3 0,90-0,92
5 0,85-0,88
10 0,79-0,83
15 0,76-0,80
20 0,74-0,79
Tabmuma 4.- KoaddunmeHTsl UCMOIB30BAHUS BEPTUKAIBHBIX

ANEKTPOAOB U3 TPyO, YroJIKOB WM CTEp:KHEH, pa3sMElEHHBIX MO KOHTypy Oe3

yqéTa BJIWAHUSA IIOJTOCHI CBA3HU

OTHOIIEHHE Yuci1o 3J1eKTPOI0B M,
PacCCTOSTHUSA M:
MeEKIY IeKTPoAaMHu K
uX JjauHe a/l

1 4 0,66-0,72

6 0,58-0,65

10 0,52-0,58

20 0,44-0,50

40 0,38-0,44

60 0,36-0,42

100 0,33-0,39

2 4 0,76-0,80
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6 0,71-0,75
10 0,66-0,71
20 0,61-0,66
40 0,55-0,61
60 0,52-0,58
100 0,49-0,55

4 0,84-0,86

6 0,78-0,82
10 0,74-0,78
20 0,68-0,73
40 0,64-0,69
60 0,62-0,67
100 0,59-0,65
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Ipumep:

1. HaxoauM cONpOTUBIIEHHE PACTEKAHUIO TOKA HA 3€MIIIO JUISl OJTHOTO

CTEPIKHS

21

oo P2 1 At
» =y ng Taln

4t0_1

r1ep - yAeIbHOE COMPOTUBIIEHHE rpyHTa, OMXM;
|- mouna saexTpoaa, M;
d- nrameTp 3a3eMIIMTENS, M;

oo 700 2x2 1 4x07+1 o
B_2><3,14><2<“0,012 2n4><0,7—1)_ e oM

2. Haxoaum npuOIu3uTEnbHOE KOJUYECTBO 3JIEKTPOJIOB:

rae M, - npuOIu3uTeTbHOE KOJTMYECTBO JIEKTPOIOB B 3a3EMIISIOIIEM
YCTPOWCTBE;
Rp - compoTuBieHUE OJHOTO 3a3emuutensi, OM;

R; - monmyCcTUMO€E 3HAYEHUE COTPOTHUBIICHUS B AJIEKTPOYCTAHOBKAX.

30,8 .
M, = —— = 7,7 wit. Tak kak B Tabnuile 3 Onuxaiiiee 3HAaUCHUE

KoJuuecTBa 37ekTpoaoB 10, To koaddunuent M, BeiOupaem paBHsbiii 0,56.

3. HpOI/ISBGILGM ITOBCPKY BBI6paHHOFO KOJIMYCCTBA JJICKTPOJOB!:

0,366K.p

4t+l
l )

21 1
(g +318,
MBR3

rae Kc - koadduimenta npu npuMeHEHUU CTEP>KHEBBIX 3JIEKTPOJIOB;

N; =
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t - paccTosiHEE OT TTOBEPXHOCTH 3EMJIU JIO CEPEIUHBI IIEKTPO/IA.

M, - ko3 (ppunmeHT u3 Tadbauusl 3.

0,366%x1,5x100 2X2 1, 4X1,7+2

N = 2 (Ig 0,012 t Elg 4><1,7—2) _ 3
i 0,56 X 4

Tak kaxk 32> 10, BeIOMpacM mno Tabmume 3 kodhdumment 0,36
COOTBETCTBYIOIIMNA KOJIMYECTBY 3JEKTPOA0B 60 MTYK U MPOBOAU M MPOBEPOUYHBIN
pacueTr CHOBA.

0,366)(1,5)(100( 2x2 1 4><1,7+2)
2 80012 T2 Bux17-2
0,36 x4

Tax kax 60> 50, To nprHUMAaeM KOJIWIECTBO IEKTPo0B S50 MITYK.

N, = = 50,1

BeiBoa: B mporiecce pemieHusi KypcBOW paOOThl ObUT BBIMIOTHEH pacyer
3a3€MJICHUSL.
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Pacniosioxxenue 3nekTposioB : 1 - B psinx, 2 - B KOHTYypE.

No BapuanTa

Hcxonnrie

10

11

12

13

14

15

JTaHHBIE
Kinumartnueckas

30Ha

10

['pyHT
HuameTtp
apMarypsbl (MM)

10

JnrHa

apMaTypsbl (M)
Paccrosinue

MEXKY 3JI-MU
['myOuna
3ajieraHus OT
MOBEPXHOCTHU

0.7

0.8

0.9

0.7

0.8

0.9

0.7

0.8

0.9

0.7

0.8

0.9

0.7

0.8

0.9

3eMIIH (M)
Pacmionoxenue

AIEKTPOJIOB
Jomyctumoe
3HA4YCHUE
COINPOTUBIICHUS
3a3eMJICHUS

BOY (OMm)
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No BapuanTa

Hcxonnrie
JTAHHBIE
Kinumartnueckas

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

30Ha

['pyHT
Huamerp

10

apMartypsl (MM)

10

JlnnHa
apMaTypsl (M)

Paccrosinue
MEXKIY 3JI-MHU
I'nmyOuna

3aJieraHus OT

ITOBEPXHOCTHU
3eMJIH (M)

Pacnionoxxenue

0.7

0.8

0.9

0.7

0.8

0.9

0.7

0.8

0.9

0.7

0.8

0.9

0.7

0.8

0.9

AJIEKTPOJIOB
Jommyctumoe

3HAYCHHC
CONMPOTUBJICHUSA
3a3CMIJICHUA

8DY (Owm)
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w b =

Teoperudyeckne BONPOCHI 1JISI KYPCOBOI0 POEKTA
CriocoOblI U cpesicTBa ISl peaTu3alyy AMEKTPO3AIUTHBIX MEPONIPUSITHH.
DIEKTPOTPABMATU3M.
MexaHu3M nopaxeHus 4eJI0BEKa ANEKTPUUECKUM TOKOM .

(DaKTOpI)I, OoIIpCAC/LIIOIINEC CTCIICHDb OITIACHOCTH BOBI[GﬁCTBHSI QJIICKTPUYICCKOI'O

TOKa Ha OpraHu3M 4CJI0OBCKaA.

S.

6
7
8.
9

10.

Bnusinre napamMeTpoB 3JEKTPUUECKOTO TOKA Ha MCXO]I MOPAKEHUS YEJIOBEKa
BrnusHue 1iuTenbHOCTH IPOXOKICHUS TOKA HAa UCXO/T TIOPAXKEHMUS.

BrnusHue 4acToTHI M poJa TOKA Ha UCXOJ MOPAKEHUS.

BrnusHue nHaIMBUTyadbHBIX CBOMCTB U€JIOBEKA HA MCXOJ] TOPaKEHUS
MexaHn3M BO3ICUCTBUS JJIEKTPOMArHUTHOTO MOJISL HA YEIOBEKA

CDaKTOpBI, OIIpCACIAIOIINC CTCIICHD OITIaCHOCTH BOSHeﬁCTBHH

QJIICKTPOMArHUTHOIO ITOJISI HAa IICPCOHAI 3JICKTPOYCTAaHOBOK .

11.

OcobOeHHOcTH PabOTHl MPU PEMOHTE BO3IYIIHBIX JIMHUW AJIEKTpOINepeaadn

HanpspkeHueM Boime 1000B .

12. lapoBoii 3a3eMIUTEND .

13. IllapoBoii 3a3emnTeNb BOIU3U MOBEPXHOCTH 3EMIIH.

14.  TlomyumapoBoii 3a3€MJIUTENb.

15. CrepKHEBOI U NMCKOBBIN 3a3€MJIUTENH.

16. ComnpoTuBieHue 3a3eMJIUTENEH paCTEKaHUIO TOKA.

17. T'pynmoBeie 3a3emuutenu. PacmpeneneHue MoTeHIMAada MO MOBEPXHOCTH
3eMJIH.

18. TloreHuuanbHast KpUBas FPYIIOBOTO 3a3€MIIUTEINS.

19. [loreHuuan rpynmnoBOro 3a3eMInuTeNsl.

20. CompoTuBJeHHE IPYIIIOBOTO 3a3eMIIUTEINS PACTEKAHHUIO TOKA.

21. KoadduuueHTt ucnoib30BaHUs IPYIIIOBOTO 3a3eMIIMTENS 1).

22. OmnacHocTb HanpsHKEHUS MPUKOCHOBEHUS npu IKCIUTyaTaluu
AIEKTPOYCTAaHOBOK

23. HanpspbkeHne NMpUKOCHOBEHUS MPU OJIMHOYHOM 3a3€MITUTEIIE.

24. HanpspkeHue NPUKOCHOBEHUS MPHU TPYIIIOBOM 3a3€MJITUTENE.
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25. HampspkeHne TPUKOCHOBEHHS C YYETOM TAJCHHS HANpsSOKEHUS B
COTIPOTHUBIIEHUW OCHOBAHMSI, HA KOTOPOM CTOUT YEIOBEK.

26. 3amuTHOE 3a3eMJICHUE.

27.  Twrmebl, cocTaB, TOCTOMHCTBA M HEAOCTATKH 3a3EMIISIOIINX YCTPOMCTB.

28. KoHCcTpyKIus 3a3eMIISIONINX yCTPOUCTB.

29. 3ammTHOE OTKIIOUEHHUE.

30. TpeOoBaHus K 3aUMTHOMY aBTOMATUYECKOMY OTKIIIOYEHHIO THUTaHUS
AIIEKTPUYECKOU CETH.

31. leiicTBHE 31EKTPUUECKOTO TOKA HA OPTAHU3M YEJIOBEKa

32. Buapl nopaxeHUi 3JeKTPUYECKUM TOKOM

33.  /IBa BUjA IEKTPUUYECKUX TPABM

34. MecTHBIC AJIEKTPOTPABMBI

35. DAeKTpUYECKUH 0KOT

36. DnexTpudecKre 3HAKU

37. Metaun3anusa KOXu

38. MexaHnueckue MOBPEKACHHUS

39. Dnextpuyeckuil ynap

40. OubpwsIUA

41. DnexkTpuyecKui 1IoK

42. Bo03MOKHBIE CXeMbl BKIIFOUEHHSI YEJI0BEKa B LIEMb TOKA

43. JIByxmontocHoe (AByX(a3zHoe) MPUKOCHOBEHHE

44.  Bo03MOKHBIE MOCIEACTBUS ABYX MOJIOCHOTO MPUKOCHOBEHHUSI

45. CocraB 3alIUTHBIX MEPONPUATUI

46. OpnomnomtocHoe (ogHOGa3HOE) TPUKOCHOBEHHE

47, (Cxema BKJIIOUEHHUS YEJIOBEKA B LIENb

48. Bo3MoxHBIE TOCAEACTBUS OJHO()A3ZHOIO MPUKOCHOBEHUS

49, CocTaB TEXHUUYECKUX CPEJICTB 3alUThI

50.  OcHoBHBIC BUIBI Pa3psA0B CTATHUECKOTO dIIEKTPUIECTBA

51. Bo3MoOHBIE IOCIEACTBUS JEUCTBUS HANPSHKEHUS 1Iara

52. BnausHue MyTH TOKA HAa UCXO] OPAKEHUS
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53. BeposTHOCTHAst MOJIEb TIOJTHOTO COMPOTHRIICHUS Tella YeTOBEeKa

54. IlepBast mOMOIb MOCTPAIABIIUM OT SJIEKTPUUECKOTO TOKA

55. OcBoOoIeHuE YemoBeKa OT ICUCTBUS TOKa

56. MexoTpacneBas WHCTPYKIHS 10 OKa3aHWIO TIIEPBOM TIOMOINUA TIPH
HECYACTHBIX CIIy4asiX Ha MPOU3BOJICTBE

57. YuHuBepcalbHas cXeMa OKa3aHHS TIEPBOU MOMOIIM Ha MECTE TTPOUCIIESCTBHUS

58. Panenue KOHEYHOCTEM

59. Tepmuueckue 0Xoru

60. TpaBwmsbl rna3

61. IlepBas momoluIs B CIy4asix NOPaKEHUS EKTPUUECKUM TOKOM

62. Cxema ACHCTBHI B CIIydasX MOPAKCHUS dJEKTPUIECCKUM TOKOM

63. DnexTpo0e30MacHOCTh EKTPOYCTAHOBOK

64. Buasl oMeKTpUYECKUX CETEH EPEMEHHOTO TOKa

65. Ilapamerphl merel CBS3M TOKOBEAYIIMX YacTeH ¢ 3eMJyieH, BIUSIONIHE Ha
0€30MacHOCTh PIEKTPUIECKUX CeTeH

66. ComnpoTHBICHHUE N3OSN JICKTPOTEXHUUICCKUX H3ACTUN

67. ConpoTuBIIEHUE N3OSN CETH

68. EMKOCTh OTHOCUTEIBHO 3eMJIU

69. U3mepeHus mpu CHATOM paboyeM HaIpsKECHUU

70. V3MmepeHus B CeTsAX MOCTOSIHHOTO TOKa

71. Meroa ypaBHOBEIIEHHOTO MOCTa

72. DnexTpoobopynoBaHKE, KaK UCTOYHUK TOXKapa

73.  TlpuHOMIBI TOPEHUS BEUIECTBA

74.  DnexTpoobOpymOBaHKE — MOKAPOOMACHBIN (DaKTOp

75. OmnacHOCTh MOXKAPOB B Tpaccax kadeneit

76. HepacnpocTpaHeHre caMOCTOSITEIBHOTO TOPEHHUS ITyYKOB Kalesei

77. 3ammuTta Tpacc kabemel OT MokapoB

78. CucremaTtuzanus BUAOB UCIIBITAHUHA 1TO0 OCHOBHBIM TIPH3HAKaM

79. Meronsl ompeneneHuss CEUYCHUWH TPOBOJAOB W Kabenell 1o 3alaHHOU

BCJIIMUYMHE IIOTCPU HAIIPAKCHUSA TIPU Y6BIBaIOH_IeI>'I BCINYUHEC CCUCHUA BAOJIb JTUHHNN
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80.

OnpeneneHre CEUEHUs IO YCIOBUIO HAWMEHBIIEH 3aTparbl 1IBETHOTO

MeTaa

81. Ompenenenue ceyeHus MO YCIOBHUIO OCTOSIHCTBA IUIOTHOCTH TOKA

82. Pacuersl cereii 6e3 yuera HHIYKTUBHOTO COMPOTHUBIICHUS

83. Pacuer cereii MecTHOro 3HAUYECHHS C TPUMEHEHHEM IPOJOJIBHOM
KOMIICHCAITIH

84. Toku yTeuku B 2JEKTPOYCTaHOBKAX 3/IaHUN

85. MarnurtHble 0JI MPOMBILIUIEHHON YaCTOThI

86. BnusHue 371eKTPOMAarHUTHBIX MOJIEH HA 370POBbE JIOCH

87. Bmmsuue DMII Ha KOMIIBIOTEPHOE 00OPYI0BAHKE

88. BnusgHue TOKOB yTEUKM Ha BBIIIOJIHEHHWE COBPEMEHHBIX TpeOOBaHHUM IO
00€ecneuyeHnIo NM0XKapo - U EKTPOOE30NaCHOCTH B 3AAHUSIX

89. KopposunoHHOE IEeHCTBHE TOKOB YTCUKU

90. Pacuer pacmpeneneHuss TOka OJHO(DA3HOTO 3aMBIKaHHUS TO JIIEMEHTaM
CJIO’KHOM 3a3€MIISIIOILEN CETH

91. Twumnbl SMIEKTPUYECKUX ceTel HampshkenueM Ao 1 kB

92. Dnekrpuueckas cetb TN-C

93. DOmnekrpuueckas cetb TN-S

94. DOnexrpuueckas cetb TN-C-S

95.  CpaBHUTENIbHBIN aHATIU3 CETEN MPHU PA3TUUHBIX PEXKUMAX HEUTpaAIU

96. [Ilpemoxpanutenu OOITME CBEACHUS

97. Harpes muaBkoi BCTaBKU MPHU JUTUTEILHON HArpy3Ke

98. Harpes miaBkoii BCTaBKH Mpy KOPOTKOM 3aMBbIKAaHHH

99. KoHcTpykuus nperoxpaHuTeneii HU3KOTO HaNpsKEHUs

100. IIpemoxpaHHUTENH C ralieHueM AYTH B 3aKPBITOM 00BeMe

101. IIpenoxpaHUTENN C METKO3EPHUCTHIM HAMOJIHUTEIEM

102. IIpemoxpaHuTENH C KUAKOMETALINYECKUM KOHTAKTOM

103. beicTpoaeHCTBYIONIME TPEIOXPAHUTETHN IS 3alIUTHI MOTYIPOBOTHUKOBBIX
puOOpOB

104. bioku npenoXpaHuTeNb — BBIKIIOYATENb
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105. 3amrHOe 3azemusieHme.  HasnadeHuwe, TpUHIUI JCHCTBUS ©W 00JACTh
MIPUMEHEHUS

106. Twumnbl 3a3eMISIOMIMX YCTPOICTB

107. 3aszemunrenu

108. 3anynenue. HazHauenue, mpuHIMNI ACHUCTBUS U 00J1aCTh MPUMEHEHUS

109. Ha3nadeHue OTHEIBHBIX JIEMEHTOB CXEMBI 3aHYJICHUS

110. Ha3nauenwue HyJ€BOTO 3aIUTHOTO MPOBOHUKA

111. Ha3nauenwue 3a3eMJI€HUS HEUTPATU OOMOTOK UCTOYHUKA TOKA

112. Ha3naueHue MOBTOPHOTO 3a3€MJICHUS HYJIEBO TO3ALIUTHOTO IPOBOIHUKA

113. Pacuer 3anyseHus

114. Pacder Ha OTKITIOYAIOIILYIO CITIOCOOHOCTH

115. Pacuer conmpoTHBIICHHUS 3a3eMJICHUS HEUTpaIu

116. BwmoaHEeHUE CUCTEMBI 3aHYJICHUS

117. KoHTposib HCIPABHOCTHU 3aHYJIEHUS

118. WUsmepenue conpoTUBICHUS NETIU Paza—HYIb

119. PykoBOICTBO KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTbHON
JESITENHLHOCTH

120. CoumanbHble, 3THYECKUE, KOH(ECCHOHAIbHBIE, KYJIbTypHbIE DPa3Iudus u
IPOOJIEMBI AJICKTPOOE30ITACHOCTH

121. OueHku YCIOBUMM © TMOCHEACTBUS (B TOM YHCJIE€ DSKOJIOTHUECKHUE)
MPUHAMAEMBIX  OPTaHU3AI[MOHHO-YIPABICHUYECKUX PEIICHWH TPU  MPOU3BOJCTBE
CEJIbCKOXO3SIUCTBEHHOM MPOYKIIMU C TOUYKH 3PEHHUS 3JEKTPOOE30MacHOCTH

122. ObecrieyeHust  3IEKTPOOE30MACHOCTH  BBICOKOTOYHBIX  TEXHOJOTHH
IIPOU3BOJICTBA CENbCKOXO3IMCTBEHHOM MPOAYKIIUH

123. TexHOTEHHbIE PUCKH TPOU3BOJCTBA CEIBCKOXO3SHCTBEHHON MPOLYKITHH

124. CnocoObl  KOHTPOJISI ~ COOTBETCTBHSI  pa3pabaThIBa€MbIX  IMPOEKTOB
CTaHJapTaM, TEXHHUYECKHM YCJIOBUSM WU JPYTMM HOPMATHBHBIM JOKYMEHTaM C TOYKHU
3peHus MEKTPOOE30MaCHOCTH

125. Texuuyeckue  yClIOBHUS U JPYTAM  HOPMATHBHBIE  JIOKYMEHTHI

3J1EKTPOOE30MacHOCTH
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OcHoBHast JiuTEepaTypa

1.  Menymepos, P. M. Dnektpobe3onacHocTs : yuebHoe nocobue / P. M. Menymepos.

— 4-e uzn., crep. — Cankrt-IletepOypr : Jlanb, 2020. — 196 ¢. — ISBN 978-5-8114-

5323-8. — Tekcr : 25ekTpoHHBIH // JlaHb : aneKkTpoHHO-0nbmoTeunas cucrema. — URL:

https://e.lanbook.com/book/139273

2. [TaBnoBuy C.H. PeMOHT 1 00ciyKMBaHHE 31EKTPOOOOPYAOBAHUS [ DIIEKTPOHHBIM

pecypc]: yuebnoe nocooue/ [1apnosuu C.H., ®urapo b.1.— DyekTpoH. TEKCTOBbIE

nanHble.— MuHck: Beimiimas mkona, 2022.— 245 ¢.— PexuM goctyna:

http://www.iprbookshop.ru/20128.— 5bC «IPRbooks», o maposito

JlonoJiHUTeIbHASL JIMTEpaTypa

1. Meroap! ynpaBieHHUs] TEXHOTEHHBIM PUCKOM : METOoAMYecKue ykazaHusi. — CaHKT-

[TerepOypr : III'VIIC, 2017. — 21 c¢. — Tekcr : anekTpoHHB // JIaHb : 3JIEKTPOHHO-

oubanoreuynas cucrema. — URL.: https://e.lanbook.com/book/101565

2. [IpaBuia ycTpoicTBa 3IEKTPOYCTaHOBOK. - /-¢ u3/. - HoBocubupck : Cub. yHUB.

n3a-so, 2015.- 512 c.

3. [IssictonoB A. A., MemkoB A. A., Baxpameer A. Jl., Monrax,

AKCIUTyaTalus ¥ PEMOHT 3JIeKTpoobopyaoBanus - Mocksa: "Komoc", 2021

4, HNyounckuii I'.H. Hananka ycTpoilCTB 351€KTpOCHA0KEHH S HANPSKEHUEM CBBIIIE

1000 BoabT [DneKTpoHHBIN pecypc]: yueoHoe nocodue/ Jyounckuii I'.H., Jlesun JI.I.—

OnekTpoH. TekcTtoBbie AaHHbie.— M.: COJIOH-TIPECC, 2021.— 416 c.— Pexum

nocryta: http://www.iprbookshop.ru/8670.— 3bC «IPRSmarty», mo maposto
Ilepuoguueckue u3gaHus

1. BectHuk Ps3aHCKOTO rocy1apCTBEHHOTO arpOTEXHOJIOTHYECKOTO YHUBEPCUTETA UMEHU

ILLA. KocThlueBa : Hay4.-MpOU3BOJ. XypH. / yUpeAUTenb M MU3JaTeNnb (enepanbHOE

rocyapCcTBEHHOE OO/KETHOE 00pa3oBaTebHOE YUPEKACHHUE BBICIIETO0 OOpa30BaHUS

«PsA3aHcKkum roCy1apCTBEHHBIN arpOTEXHOJIOTUYECKUM  YHUBEPCUTET  UMEHHU

IT.A.KocThrueBay.

2. HoBOCTH 3JEKTPOTEXHUKHU : OTpacieBO€ HHPOPMALMOHHO-CIIPABOYHOE U3JaHuE /

YUpEIUTENb U U3, : 3aKPBITOE aKImoHepHOoe o01iecTBo "HoBoCcTH DIEKTPOTEXHUKU'".
Ilepeuennb pecypcoB nHGOPMAIIMOHHO-TEIEKOMMYHHUKAMOHHOU ceTu «HTepHeT»

http.//www. i-exam.ru

OBC «Jlaup» — Pesxxum goctyma: . hitp://e.lanbook.com/

OBC «PykonT» - Pexxum nmocryma: http://rucont.ru/

Wutepuer - nopran www.forca.ru Suepreruka. O6opynoBanue, TOKyMEHTAIIHS.
http://www.energyland.info/ Uutepuer nopran coobmectsa TOK.
http://www.holding-mrsk.ru/ Odunmansabiii caldT OTKPHITOTO aKIHOHEPHOTO O0IIecTBa
«XonauHar MPCK».
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1. Ilear npou3BOACTBEHHOW NPAKTHKU - TexHosoruyeckass (IPOEKTHO-
TEXHOJIOTHYECKAasl) MPAKTHKA

Lenpto TEXHONOTMYECKON (TMPOEKTHO-TEXHOIOTUYECKON) MPAKTUKH SIBISETCA
dbopmHpoBaHHE Yy  CTYJGHTOB  MAarucTparypbl  MPAaKTUYECKUX  HAaBBIKOB
IIPOEKTUPOBAHMUS IPOLIECCOB JKCIUTyaTalldd M CEpBUCA TEXHUYECKUX CHCTEM,
pelieHrs]  MHKEHEPHBIX  337ady B COBPEMEHHOM  CEJIbCKOXO3SIMICTBEHHOM
POU3BOACTBE, COOp HAyYHO-AaHAJTUTUYECKOTO Marepuana sl  HamucaHus
BBIITYCKHOM MarucTepCKOU IUCCEPTALH.

2. 3agaym TNPOU3BOJACTBEHHOM MNpPakTUKU «TexHosornyeckas (MPOEKTHO-
TEXHOJIOTUYECKAs) TPAKTUKAY.

3aJ:[aanH TEXHOJIOTUYECKOMN MPaKTUKH SABIACTCS.

- NpOBEACHHE  CTAHAAPTHBIX W CEPTUPUKANMOHHBIX  HCHBITAHUHN
CEIIbCKOXO3SIMCTBEHHON TEXHUKH, 3JIEKTOPO0OOPYA0BAHMS, CPEICTB aBTOMATU3AINH U
TEXHUYECKOTO CEpPBHUCA;

- TIPOEKTHPOBAHUE TEXHOJIOTUYECKUX MPOIECCOB MPOU3BOJICTBA, XPAHECHUS U
epepadOTKU CEeITbCKOXO03IHCTBEHHOW MPOAYKIINN, TEXHUYECKOTO OOCITYXKUBAHUS H
PEMOHTa CEJIbCKOXO3IMCTBEHHON TEXHUKM HAa OCHOBE COBPEMEHHBIX METOJIOB H
CPEICTB;

- BbIOOp MallMH W 00O0pYyAOBaHUS MJISI pecypcocOeperarommx TEeXHOIOTHM
MPOU3BOJICTBA, XPAHEHUS U TIEPEPaA0OTKH CEITbCKOXO3SIMCTBEHHOU PO Ty KITUH;

- obecnieyenune 3PGHEeKTUBHOTO UCIIOJIB30BAHUS U HAJIEAKHON pabOThI CIOKHBIX
TEXHUYECKUX CHCTEM B PACTCHHUEBOCTBE M JKUBOTHOBOJICTBE;

-BBIOOpP ONTUMATHHBIX WHXKEHEPHBIX PEIICHUHN MPU MPOU3BOJICTBE MPOIYKITUU
(OKa3aHUM YyCIyr) ¢ y4yeToM TpeOOBaHMI MEXKIYyHApOJIHBIX CTAHAAPTOB, a TaKKe
CPOKOB HCIIOJIHEHHUSI, 0€301TaCHOCTH KU3HEACSATENIbHOCTH U SKOJIOTMYE€CKOM YUCTOTHI,

Kpome Ttoro, Bo BpeMsi NpakTUKM MAarucCTpaHT JAOJDKEH CIeNaTh aHaIu3,

CHCTEMAaTH3allii0 M O0000IIeHNe HAay4YHO-TEXHUYECKOW WHGPOPMAIMK 10 TeMe
UCCIIETOBaHHUM, TEOPETHUECKOE WU SKCIEPUMEHTATIHOE HCCIIEOBAHUE B pPaMKax
MOCTABJICHHBIX 3a7a4, BKJIIOYas MPOW3BOJCTBEHHBI OSKCIEPUMEHT; CpPaBHHUTH
pe3yNbTaThl UCCIEIOBAHUS TPEIaracMoi MM pa3padOTKH C OTCUECTBCHHBIMU H
3apyOCKHBIMU aHAJIOTaMU, a TakKe TEXHUKO-DPKOHOMHUYECKYI0 3(h(HEKTUBHOCTh
pa3paboTKH.
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Taommua - IlepedyeHb OCHOBHBIX 3a4a4 NPO(ecCHOHAIBHON AeATeJIbHOCTH
BbINYCKHUKOB (110 TUIIAM):

Obnactb Tunel 3a1a4 3agauu OObeKTbI
npodeccuoHaNbHON | TPOPECCHOHAIBHONW | TPOdeCcCHOHATBHON npodeCCUOHAIBHON
JeSITeIbHOCTH JeSITeIbHOCTH JeSITeIbHOCTH JesITeIbHOCTH (MU
(o Peectpy 00J1acTH 3HAHMSA)
Muntpyna) (mpu HEOOXOAMMOCTH)
13 Cenbckoe | TEXHOJOTMYECKUI Beibop MammH u | MammHHBIE TEXHOJOTUU U
XO03SIICTBO o0opynoBaHUs IS | CUCTEMBl ~ MalllMH  JJIs
TEXHUYECKOH U | IPOU3BOJICTBA, XpPaHEHUs U
TEXHOJIOTM4YECKON TPaHCIIOPTUPOBAHUS
MO/IEpHU3ALIUU IPOTYKIUH
IIPOU3BO/ICTBA, pacTeHHEBOICTBA U
XpaHeHUs U | )KUBOTHOBO/ICTBA;
nepepaboTKu TEXHOJIOTUU TEXHUYECKOTO
CeJIbCKOXO3SICTBEHH | 00CITyKHBaHUS,
Ol IPOAYKLMH JIMAarHOCTUPOBAHUS u
peMoHTa MalIuH "
000py/nOBaHUS; METOABl H
cpelcTBa UCIIBITAaHUS
MallliH.
TEXHOJIOTUYECKUN Ob6ecneuenue MamHHbIE TEXHOJOTHH U
3¢ (HEeKTUBHOTO CUCTEMBbl  MallMH A
UCIOJb30BAHUS U | IPOU3BOJCTBA, XPAHEHUS U
HaJe)KHOH  paboThl | TPAaHCIIOPTUPOBAHUS
CJIOKHBIX MPOTYKIIUH
TEXHUYECKHUX CHCTEM | paCTEHUEBOJCTBA U
IIpM  TPOMU3BOJICTBE, | ’)KUBOTHOBO/ICTBA;
XpaHEHU!U U | TEXHOJIOTUM TEXHUYECKOTO
nepepadoTke oOciyKuBaHus,
CEJIbCKOXO3SMCTBEHH | AMArHOCTUPOBAHHUS u
O MpOTyKIUHU peMoHTa MalIvH U
00OpyIOBaHUS; METOJbl U
cpeacTBa UCTIBITAHUS
MaIlH.
TEXHOJIOTUYECKUI ITouck nyTedl | MamyvHHbBIE TEXHOJIOTMM U
COKpAILlEHUs 3aTpaTr | CUCTEMbl  MalllMH  JUJIs
Ha BBITMIOJIHEHHE | IPOU3BOJCTBA, XPAHEHUS U
MEXaHU3UPOBAHHBIX, | TPAHCIIOPTUPOBAHUS
NIEeKTpU(PUIUPOBAH | MPOTYKIIMU
HBIX U | paCTeHHEBO/ICTBA U
aBTOMATU3UPOBAHHBI | )KUBOTHOBOJCTBA;
X TEXHOJIOTUU TEXHUYECKOTO
MIPOU3BOJICTBEHHBIX | 00CITY>KUBaHUS,
IIPOLIECCOB JMarHOCTUPOBAHMUSI u
peMoOHTa MalluH u
000pyIOBaHUs; METOABl U
cpelcTBa UCTIBITAaHUS
MaIIVH.
TEXHOJIOTMYECKUI Pa3paboTka MamvHHbIE

TEXHHUYCCKUX

TEXHOJIOTNH u CHUCTEMBbI




3a1aHUI Ha | MallUH JJIs IPOU3BOJICTBA,
MIPOCKTUPOBAHUE U | XpaHEHUs u
M3TOTOBJICHUE TPAHCIIOPTUPOBAHUS
HECTaHIapTHBIX MPOAYKITUH
CPEACTB pacTEeHHUEBOICTBA u
MEeXaHU3aluH, KUBOTHOBOJICTBA;
ANEeKTpUDUKALINH, TEXHOJIOTUU TEXHUYECKOIO
aBTOMATU3allMk ¥ | 00CTyKUBaHUS,
CpEeICTB JTUArHOCTHPOBAHUS u
TEXHOJIOTYECKOTO peMoHTa MaIluH u
OCHAILICHUS 000pyIOBaHUS;, METOABl H
cpeacTBa WCTIBITAaHUS
MaIIIHH.

TEXHOJIOTHYECKUI Pa3pabotka MamvHHbBIE TEXHOJIOTHM U
MEpONPUSTHI [0 | CHCTEMBbl ~ MallMH A
MTOBBIIICHUIO MIPOU3BOJICTBA, XPAHEHUS U
3¢ PEeKTUBHOCTH TPaHCIIOPTUPOBAHHUS
IPOU3BO/ICTBA, MPOAYKIUU
U3bICKAHUIO pacTeHHUEeBOICTBA u
cnoco0oB ’KMBOTHOBO/ICTBA;
BOCCTAHOBJICHUS UJIM | TEXHOJIOTHH TEXHUYECKOTO
YTHIIH3ALUH o0Ocmy KUBaHUsA,
M3HOILIEHHBIX JUAarHOCTUPOBAHUS u
W3/1eIUd U OTXOJIOB | pEMOHTA MalluH u
MIPOU3BOJICTBA 000pyJOBaHUs; METOABl U

cpeacTBa WCTIBITAaHUS
MaIIH.

OPTraHU3aIlMOHHO Ananus MaiHHbIE TEXHOJOTHH U

yIpaBlIeHYECKUN SKOHOMUYECKOU CUCTEMBl ~ MallMH A
3¢ ek THBHOCTH MPOMU3BOJICTBA, XPAHCHUS U
TEXHOJIOTHUECKUX TPAHCIIOPTUPOBAHUS
IIPOLIECCOB U | IPOAYKIIUH
TEXHUYECKUX pacTeHHUEeBO/ICTBA u
CpeICTB, BBHIOOp W3 | KHMBOTHOBOJCTBA;

HUX  ONTUMAJIbHBIX | TEXHOJOTUH TEXHUYECKOTO

JUTSt yCIOBUH | 00CTyKUBaHUS,

KOHKPETHOT'O JTUArHOCTUPOBAHUS u

MPOU3BOJICTBA peMoHTa MaIluH u
0o00pynOBaHUS; METOABl H
cpeacTBa UCIIBITAHUS
MallKH.

OpraHu3alMOHHO [Iporuo3upoBanue u | MamuHHbBIE TEXHOJOTHH U

yIpaBieHYECKUI MJIAaHUPOBAHUE CUCTEMbl  MallMH  JJd
PEXUMOB 3HEpPro- M | MPOU3BOJACTBA, XpaHEHUs U
pecypconoTpedaeHn | TPAaHCIIOPTUPOBAHUS
o MPOTYKITUH

pacTEeHHUEBOICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTHU TEXHUYECKOTO
o0cnyKUBaHUA,
JTUAarHOCTHPOBAHUS u

PEMOHTA MallluH n
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O60py,Z[OBaHI/I$I; MCTOABI H

cpeacTBa WCTIbITAaHUS
MaIIIH.
OpraHu3alMoHHo - | OueHka pUCKOB Ipu | MalIMHHBIE TEXHOJOTHH U
yIpaBlIeHYECKUN BHEJPCHWHM  HOBBIX | CHCTEMbl ~ MallMH A
TEXHOJIOT U MPOM3BOJICTBA, XPAHEHHUS U
TPaHCTIOPTHUPOBAHUS
MPOAYKIUH
pacTeHHUEBO/ICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTHU TEXHUYECKOTO
o0cy KUBaHUA,
JTMArHOCTHPOBAHUS u
peMoHTa MaIluH u
0o00pyIOBaHUSA; METOABl H
cpeacTBa WCTIBITAaHUS
MallKH.
opranm3anuoHHo - | Ilouck pemeHuii | MamvHHBIE TEXHOJOTHM U
yIpaBieHYECKUI TEXHUYECKOTO CUCTEMbl ~ MallMH  JJd
obecreyeHus MIPOU3BOJICTBA, XPAHEHUS U
IPOU3BOJICTBA TPaHCIIOPTUPOBAHUS
MPOAYKITUN MPOAYKITUH
(oka3zaHus yCIIyT) Ha | paCTCHHUEBOJACTBA u
MpEaTPUITHI KUBOTHOBOJICTBA;
MTOBBIIICHHE TEXHOJIOTUU TEXHUYECKOIO
KBaJTU(UKAITIN U | o0CIy>KUBaHUS,
TPEHUHT JTUArHOCTUPOBAHUS u
COTPYIHUKOB peMoHTa MaIuH u
noJipa3aesieHu i B | 000pyIOBaHUS; METONBI U
obnacTu cpeacTBa WCTIBITAaHUS
HMHHOBAIIMOHHOU MAallIFH.
JeSATEITbHOCTH
OpraHu3allMOHHO - | AjanTanus MamuHHbIe TEXHOJOTHH U
yIpaBiIeHYECKUN COBPEMEHHBIX CUCTEMBbl  MallMH  JJA
CHUCTEM YMPABICHUS | TPOU3BOJCTBA, XPAHECHUS H
KauyeCTBOM K | TpPaHCIOPTUPOBAHUS
KOHKPETHBIM MPOAYKIUH
YCJIOBUSIM pacTeHHUEeBO/ICTBA u
MPOU3BOJICTBA KUBOTHOBOJICTBA;
TEXHOJIOTUU TEXHUYECKOTO
o0cmy KUBaHUA,
JUArHOCTUPOBAHUS u
peMoHTa MallluH u
000py/IOBaHUS, METOABl H
cpeacTBa WCTIBITAaHUS
MaIITH.
opranu3anioHHo - | [Iposenenue MaiHHbIE TEXHOJOTHH U
yIpaBIeHYECKUN MapKeTHUHTa W | CHCTEeMBl ~ MallMH A
MOJATOTOBKA OW3HEC- | MPOU3BOJICTBA, XPAHCHUS U
MIJIAHOB TPaHCIIOPTUPOBAHUS
MIPOU3BOJICTBA U | IpOIyKIHU
peanuzanuu pacTEeHHUEBOJICTBA u




KOHKYPEHTOCTIOCOOH | KMBOTHOBOJCTBA;
Ol NpOAYKUMHM U | TEXHOJOTUU TEXHUYECKOTO
OKa3aHMs yCIIyT o0Ocmy KUBaHUA,
JMarHOCTUPOBAHUS u
peMoHTa MaIluH u
000pyIOBaHUs; METOABl U
CpelcTBa HCTIBITAaHUS
MalIlHH.
opranu3ainoHHo - | Koopaunamus MamuHHbIE TEXHOJOTHH U
yIpPaBIEHYECKHM paboTel TEpCOHANA | CHCTEMBl ~ MAlIMH  JJIA
IpyH  KOMIUIEKCHOM | TPOU3BOJICTBA, XPAHEHUS U
pelieHnu TPaHCTIOPTUPOBAHUS
WHHOBAIIMOHHBIX MPOTYKITUH
npoOieM - OT HJAEH | paCTEHUEBOICTBA u
70 pealu3aluu Ha | )KUBOTHOBOJICTBA;
IIPOU3BOJICTBE TEXHOJIOTUU TEXHUUYECKOTO
o0Ocy KUBaHUA,
JTUAarHOCTUPOBAHUS u
peMoHTa MalIuH u
000pyIOBaHUS;, METOABl H
cpeacTBa WCTIBITAaHUS
MaIIH.
OpraHu3alMoHHO - | OpraHu3anus U | MalmmuHHBIE TEXHOJIOTHH U
yIpaBIeHYECKHM KOHTpPOJIb pa0OThI [10 | CUCTEMBl ~ MalllMH  JJIs
OXpaHe TpyJa MIPOU3BOJICTBA, XPAHEHUS U
TPaHCIIOPTUPOBAHUS
MPOAYKIUH
pacTeHHEeBOICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUU TEXHUYECKOTO
o0cnyKUBaHUs,
JUArHOCTUPOBAHUS u
peMoHTa MaIluH u
000pyJOBaHUs; METOABl U
cpeacTBa UCIIBITAHUS
MalIlKH.
IPOEKTHBIN [IpoextupoBanue MamvHHble TEXHOJOTHH U
MalIuH u UX | CUCTEMbl ~ MAalllMH IS
pabouux  OpraHoB, | IPOU3BOJCTBA, XPAHEHUS U
puodopoB, TPaHCIIOPTUPOBAHUS
anmnaparos, MPOAYKITUH
o0opynoBaHus ISl | PAaCTEHHEBOACTBA u
HWH>KEHEPHOTO KUBOTHOBOJICTBA;
obecreyeHust TEXHOJIOTUU TEXHUYECKOIO
MIPOU3BO/JICTBA, oOciy>KuBaHus,
XpaHeHus U | IMarHOCTHUPOBAHUS u
nepepaboTKu peMoHTa MaIluH u
CEIbCKOXO3SICTBEHH | 000PYIOBaHUS; METOABl U
O poyKLUHU CpelcTBa WCTIBITAaHUS
MalIH.
IIPOCKTHBIN IIpoextupoBanue MamvHHbIE TEXHOJIOTHM U
TEXHOJIOTMYECKUX CUCTEMbl  MallMH  JJd




IIPOLIECCOB MPOU3BOJICTBA, XPAHEHHS U
MIPOU3BOJICTBA, TPAHCTIOPTHPOBAHUS
XpaHEHus U | IPOAYKIIUU
nepepaboTKu pacTEeHHUEBO/ICTBA u
CEJIbCKOXO3SICTBEHH | )KMBOTHOBOJCTBA;
oM MPOAYKIUH, | TEXHOJIOTUA TEXHUYECKOTO
TEXHUUYECKOIO o0cCy>KuBaHUS,
00cCITyKUBaHUS U | AMarHOCTHPOBAHHUS u
peMoHTa peMoHTa MaIluH u
CENIbCKOXO3SICTBEHH | 000pYOBaHUS; METOABl U
0¥ TEXHUKHU cCpelcTBa UCIIBITaHUS
MAIIIHH.
POEKTHBIH [IpoexTupoBanue MamHHbIe TEXHOJIOTHH H
CUCTEM CUCTeMBl ~ MAalMH  JUIsS
sHeprooOecrneyeHus, | IPOU3BOACTBA, XPAHEHUS U
MEKTpUPUKALMN U | TPAHCIIOPTUPOBAHUS
aBTOMATU3AlMK IS | IPOIYKIIUH
00BEKTOB pPacTeHHEBOICTBA u
CEJIbCKOXO3SICTBEHH | )KUBOTHOBOJCTBA;
Oro Ha3Ha4YeHUs TEXHOJIOTUU TEXHUYECKOTO
o0cmy KUBaHUA,
JMarHOCTUPOBAHUS u
peMoHTa MallvH u
000py/IOBaHUS, METOABl H
cpelcTBa UCIIBITaHUS
MaIITH.
01 reaarorndecKkui Brimonnenune OOGyuyarommecs,
Ob6pa3oBanue u byHKIUH MIPOTPaMMBbI
HayKa Mperno/iaBaTes B | Mpo¢ecCHOHaTBHOTO
o0pa3oBaTeNbHbIX oOyueHus, Hay4YHO -
OpTraHu3aIMIX METOAMYECKHE M y4eOHO -
METOJIMYECKUE MATEPUAJIbI
HAay4HO - | AHanM3 pOCCHUMCKHMX | MalllMHHBIE TEXHOJIOTUU U
UCCIIEIOBATENIbCKUM | 1 3apyOeXKHBIX | CHCTEMbl ~ MAallMH A
TEHJEHIIUNA Pa3BUTHS | IPOU3BOJICTBA, XPAHEHHUS U
MEXaHHU3aIlHH, TPaHCTIOPTUPOBAHUS
ANEeKTpU(UKALUKA U | TPOTYKIUH
aBTOMAaTU3AINH pPacTeHHEeBOICTBA u
TEXHOJIOTMYECKUX KUBOTHOBOJICTBA;
IIPOLIECCOB B | TEXHOJOIMM TEXHUYECKOTO
CEJIbCKOXO3SICTBEHH | 00CTy)KUBaHHUS,
OM MIPOU3BOJICTBE JIVarHOCTHPOBAHHUS u
peMoHTa MalliH u
000py/IOBaHUS, METOABl H
cpelcTBa WCTIBITAaHUS
MaIITH.
HAy4IHO - | Coop, o00paboTka, | MamMHHBIE TEXHOJIOTUU W
UCCJIEIOBATENIbCKUM | aHAIH3 U | CUCTEMBl ~ MallMH  JUIs
CUCTEMAaTU3aLU MIPOU3BOJICTBA, XPAHEHUS U
Hay4HO- TPaHCIIOPTUPOBAHUS
TEXHUYECKOU POy KLU
nHdopManuu 110 | pacTEeHUEBOICTBA U




TEME UCCJIEJOBaHUsl | KUBOTHOBOJCTBA;
TEXHOJIOTUU TEXHUYECKOIO
o0Ocmy KUBaHUA,
JMarHOCTUPOBAHUS u
peMoHTa MalIuH u
000pyIOBaHUs; METOABl U
CpelcTBa HCTIBITAaHUS
MalIlHH.

Hay4HO - | Pa3zpabotka MamvHHbIE TEXHOJIOTHM U

UCCIIEIOBATENbCKUNM | IPOrpaMM CUCTEMbl  MalMH  JUIs

MIPOBEICHUS MIPOU3BOJICTBA, XPAHEHUS U
Hay4HbIX TPaHCTIOPTUPOBAHUS
HCCJIEIOBAaHUMN MPOAYKLINU
pacTeHHEBOICTBA U
KUBOTHOBOJICTBA;
TEXHOJIOTUU TEXHUUYECKOTO
o0Ocy KUBaHUA,
JTUAarHOCTUPOBAHUS u
peMoHTa MalIuH u
000pyIOBaHUS;, METOABl H
cpeacTBa UCIIBITaHUS
MallIKH.
Hay4HO - | Bo1bop MamvHHbIE TEXHOJOTHH U
UCCIIEOBATENIbCKUN | CTaHAAPTHBIX U | CHCTEMBl ~ MAlIMH A
pa3paboTKa YaCTHBIX | MPOU3BOJCTBA, XPAHEHUS U
METOJIUK TPaHCIIOPTUPOBAHUS
IIPOBEACHUS IPOTYKIUH
SKCMIEPUMEHTOB U | paCTEHUEBOJCTBA U
UCTIBITAaHUHN, aHalu3 | )KUBOTHOBO/JICTBA;
UX pe3yibTaToOB TEXHOJIOTUU TEXHUYECKOTO
o0cnyKUBaHUs,
JMarHOCTUPOBAHMSI u
peMoHTa MalIvH u
000pyJOBaHUs; METOABl U
cpeacTBa UCIIBITAHUS
MalIlKH.
Hay4HO - | Pa3pabotka MamvHHble TEXHOJOTHH U
UCCIIEIOBATENbCKUM | (PU3UUYECKUX U | CHCTEMbl ~ MalMH I
MaTeMaTHYECKUX IIPOU3BOJICTBA, XPAHEHUS U
MOJEeIeH, TPaHCIIOPTUPOBAHHUS
IIPOBEJCHUE IPOYKIUH
TEOPETUYECKUX U | pacCTEeHUEBOJICTBA u
SKCIIEPUMEHTAJIbHBIX | dKUBOTHOBOJCTBA;
uccieaoBaHui TEXHOJIOTUU TEXHUYECKOIO
MIPOLIECCOB, SIBICHUN | 00CTyKUBaHUS,
u 00BEKTOB, | IMarHOCTHPOBAHUS u
OTHOCSIIINXCS K | peMOHTa MalIiH U
MeXaHHU3aluH, 00OpyIOBaHUS; METOJBl U
aNeKTpU(UKaLnH, CpelcTBa UCIIBITaHUS
aBTOMAaTU3ALNH MaIIH.
CEIIbCKOXO35MCTBEHH
Or0  IPOU3BOJCTBA,
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nepepaboTKu
CEJIBbCKOXO3SIMCTBEHH
ou MPOIYKIINH,
TEXHHUYECKOTO
00CITy KUBaHUS u
pEeMOHTa MaIllUH U
000pyTI0BaHUS
HAy4YHO - | IIpoBenenue MamuHHBIE TEXHOJIOTHU WU
MCCIIEIOBATEILCKUI | CTAHJIAPTHBIX CHCTEMBI MaIlInH ISt
HCIBITAHUI MPOMU3BOJICTBA, XPAHEHUS U
CEJILCKOXO3SUCTBEHH | TPAHCTIOPTUPOBAHUS
ol TEXHUKH, | TIPOTYKIIHU
ANEKTPOOOOPYOBaH | PACTEHUEBOJICTBA u
Hs, CPEACTB | )KUBOTHOBOJICTBA;
aBTOMATH3allUl U | TEXHOJIOTHH TEXHHYECKOTO
TEXHHUYECKOTO o0cnmyKUBaHUA,
cepBuca JMarHOCTUPOBAHUS i
peMoHTa MalliH u
000pyIOBaHUS; METOABl H
CpeacTaa HCIIBITAHUS
MaIIiH.
HAY4YHO - | Pemenne 3amay B | MammHHBIE TEXHOJOTHU U
HCCIIEJIOBATEIIbCKUN | 00J1acTH ~ Pa3BUTHSI | CUCTEMBI MalliH TS
HayKH, TEXHUKH U | IPOU3BOJICTBA, XpPAHEHHUS U
TEXHOJIOTHH C | TPAaHCTIOPTUPOBAHUS
y4eToM POy KITUH
HOPMAaTHUBHOT'O pacTeHueBOJICTBa u
MPaBOBOTO ’KHBOTHOBO/ICTBA;
peryaupoBaHus B | TEXHOJIOTHM TEXHHYECKOTO
chepe o0cy KUBaHUA,
WHTEJUIEKTYaIbHOU JTUArHOCTUPOBAHUS i
COOCTBEHHOCTH peMoHTa MaIluH u
0o00py/nOBaHUs; METOABl H
cpeacTBa HCIIBITAHUS
MaIlWH.
opranuzaimonHo - | [lonroroBka OO6yuaromumecs,
yIpaBICHYECKUM Hay4yHO- MPOrpaMMBbI
TEXHHYCCKHX poeCCUOHATBHOTO
OTYETOB, 0030pOB, | 0OyUeHHUs, Hay4HO -
myOJIMKanui 10 | METOAMYECKUE U y4eOHO -
pe3yJiibTaTaM METOJAMYECKNE MaTEPHUAITBI
BBIITOJIHEHHBIX
HCCIIEIOBAaHUN

3. MecTo npou3BoACTBEHHOI NPaKTUKHU B cTPYKType OOII marucrparypsl

TexHonornyeckasi mpakTUKa OTHOCUTCA K TpakTruueckomy 1ukiy b2.0.01(11)
obOnacte (00mactu) MpoecCHOHAILHON JeaTenbHOCTH U chepa (chepsl)

po(heCCHOHATIBHOM JIeSITEIbHOCTH BBIITY CKHHKOB
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— 13 Cenbckoe X0341CTBO

— 01 OOpa3oBanue 1 HayKa
—  00BeKThl MPO(hHECCHOHAIBHON JEATEIbHOCTH BBITYCKHUKOB MJIM 00J1acTh
(obyacTn) 3HAHUS.

— MaiuHHbBIE TEXHOJIOTUHM U CUCTEMBbl MAIIMH Uil IPOM3BOJICTBA, XPaHEHUS U
TPAHCTIOPTUPOBAHMSI TIPOITYKIIMU PACTEHUEBOJICTBA U YKHBOTHOBOJICTBA; TEXHOJIOTHH
TEXHUYECKOTO OOCTYy’>KMBaHUS, JMArHOCTUPOBAHHWA M PEMOHTa MAalIMH M|
000pyI0BaHUsI; METO/IbI U CPE/ICTBA UCTIHITAHUS MAIIUH.

— OOyuarorecsi, TpoOrpaMMbl  MPOPECCHOHATBHOTO OOyYeHHS, HAy4YHO-
METOANYECKHE U Y4EOHO-METOANYECKUE MATEPUATTBI.

Buner pabot, cBsizanHble ¢ Oyayiiei nmpodecCHOHATHHON MeATeNbHOCTBIO U
HaIpaBJeHHbIE HA (POPMHUPOBAHUE, 3aKPEIUICHHUE, PA3BUTHE MPAKTUYECKUX HABHIKOB
Y KOMIIETEHUUN 10 TPO(UIII0 COOTBETCTBYIOLIEN 00pa30BaTeIbHOM MpOrpaMMbl (IIpH

HaJIWn4Yun HpaKTHHGCKOﬁ IIOAT'OTOBKH IIO IIaHHOﬁ ,[[I/IC]_II/IHJIHHG)

4.BI/III MNPAKTHKH TCXHOJOTHYCCKAA MMPaKTHUKA

Crnoco0 npoBeeHusi MPAKTHUKM CTAllMOHAPHAS_U/WJIN BbIE3/THAS

Tun npakTuxku [IponsBoacTeeHHas
@opMbl TIpoBeleHMsI TPOU3BOACTBEHHOH TNPAKTUKH «TexHOMOru4ecKas
MPAKTHUKAY - HEMPEPHIBHASI.
4.1. Bwua, cnoco0bl u popMa NpoBeeHUsI IPAKTUKU, IPUMEHEHU e
3JIEKTPOHHOI0 00Y4Y€eHHUS U JUCTAHIIMOHHBIX 00Pa30BaTeIbLHBIX TEXHOJIOTHH.
Bun npaktuku — TexHonmoruueckast (MpOEKTHO-TEXHOJIOTUYECKas) TPaKTUKa
[IpoBoguTCs C NOPUMEHEHHEM »JJIEKTPOHHOTO OOYYEHUS U JIMCTAHI[MOHHBIX

00pa3oBaTEIbHBIX TEXHOIOTUM.

4.2. HaniuuMe NpakTU4eCKoil MOATrOTOBKM:
— MpaKTUKa, peaju3yercss 4YacTUYHO B (opMe MNpaKTUYECKOW TMOJTOTOBKH,
OTHIENbHbIE 3a7aHus (M3 YHUCIA BbIIABAEMBIX/BBITIOHSIEMBIX CTYIACHTOM)

peanusyroTces B hopMe MpakTUIeCKOM MOATOTOBKH.
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4.3. Buasbl paéoT, cBA3aHHbIE ¢ OyAylieil NMpodeccHOHAILHOM 1eATeJbHOCTbIO
U HamnpaBJieHHbIe Ha (OpPMHpPOBaHME, 3aKpelJieHHue, pa3BUTHE
NPAKTHYECKUX HABBLIKOB U KOMIECTEHUUN 10 NPOPUII0 TeXHHYECKHE
CHCTEeMbI B arpo0u3Hece.

Bun pabot — MHCTpyKTax 1o npakTuke. MIHCTpyKTax 1Mo TeXHUKE O€301MacCHOCTH.
NuctpykTtax mo oxpaHe Tpyna. WHCTpykTaxk Mo mMOXKapHOW OE30MacHOCTH.
NHcTpyKTaX 1O IpaBWiaM BHYTPEHHETO pAacHopsiika NpU  NPOXOXKICHUHU
IIPOU3BOJICTBEHHON TEXHOJIOTMYECKON ITPAKTHUKE.

CO0p TEXHOJIOTMYECKUX TaHHBIX

O0paboTka 1 aHAIN3 MOJIYYEHHON HH(POPMALH

HOI[FOTOBK& oT4ycTa.

5. MecTo 1 BpeMsi NpoBeIeHHs] IPOU3BOACTBEHHON NPAKTUKH -
TexHoJiornyeckasi (POEKTHO-TEXHOJOTHYECKAs) MPAKTHKA

[IpakTuka JOJKHA IPOBOAUTHCA HA arpoONpPOMBIIUIEHHBIX MPEANPUATHIX,
CTaHIUSAX TEXHUYECKOTO CEpBUCA, PEMOHTHO-TexHHUYeckux npennpustusax (PTII),
MaIIMHHO-TeXHOoJorudeckux cranmusax (MTC), 3aBojgax CeabCKOXO03SMCTBEHHOIO
MaIIMHOCTPOEHUS, MUIIEBBIX M TepepadaThIBAOIINX MPEINPUITHIX, a TaK XKe B
HAy4HO-UCCIIEI0BATEIbCKUX OpraHu3alusx, Jjaboparopusix © Ha Kadenpax
00pa30oBaTENbHbBIX YUPEKACHUN.

JUist MHBaNMIOB MECTO BBIIOJHEHUS HAayYHO-UCCIEAOBATEIbCKON pabOThI
BBIOMpAETCS C yU4eTOM CHEIU(PUKU OTPAaHHUEHHUSI BO3MOKHOCTEH U Hamuuus pabodnx
MECT, OOOpyJOBaHHBIX Uil MHBAIMIOB. CpOKM TPOBENEHUS  IMPAKTUKU
YCTaHABIMBAIOTCS COTJIACHO Y4e€OHOMY IJIaHy MarucTpaHToB B 4 ceMmecTpe 2 roja
oOyueHHUs.

6. KomnereHuuu oOyuyammerocsi, (QopmMupyembie B  pe3yJjbTaTe

NPOXOKACHUA INPOU3BOACTBEHHON NPAaKTHUKH - TexHosormyeckasi (MPOEKTHO-
TEXHOJIOTMYeCKas) NPAaKTHKA.

B pesynbpTaTe NpOXOXKIEHHUS TEXHOJOTHUECKOW TPAKTUKH OO0y4aromunics

JIOJDKEH TIPUOOPECTH CIIeIYIOIINE IPAKTUUECKHUE HaBbIKU, YMEHUSI, YHUBEPCAJIbHbBIC U
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npo(heCcCHOHATBLHBIC KOMIICTCHITUU:

Oﬁmenpod)eccuouaﬂbnbte KomnémeHuuu 6blnyCKHUKO6 U unduxamopbt ux

0ocCmuceHus

Kareropus Kon n Kon n HaumeHoBanue
obmenpoheccunoHaTbHBIX HalMEHOBaHUE MHJUKATOpa JOCTUKEHUS
KOMITETEHIIN I obmenpodeccuoHaIbHOM obmenpodeccnoHaTbHON
KOMITETEHIINHI KOMITETEHIIUH
OIIK-1. Cnocoben | OIIK-1.1. 3HaeT OCHOBHBIE METObI
aHAJIM3UPOBATh aHajau3a  JOCTWKEHWH HAYKH U
COBpPEMEHHBIE TIPOOJIEMBI | POU3BOJICTBA B arPOUHKCHEPUHT
Hayku u npousBoiactsa, | OIIK-1.4. Ilpumenser pocTynHble
pemaTh 3a/lauyu pa3BUTUS | TEXHOJIOTHUH, B TOM qucie
obsactu uHdOpMaIMOHHO-
npodeccruoHaNbHOMI KOMMYHUKAI[MOHHbIE, ISl PELICHUs
NeSTeNbHOCTH U (WIM) | 3a1a4 npodeccroHanbHOM
opraHu3anuu NESATETLHOCTH B arpOUHKEHEPHUH
OIIK-3. Crnocoben | OIIK-3.1. AHanu3upyeT MeETOAbl H
UCIIOJIb30BaTh  3HAHUSA | CIOCOOBI  pemeHus  3ajad 1o
METOJIOB pelIeHUs 3a7ay | pa3paboTKe HOBBIX TEXHOJIOTHHA B
npu pa3paboTKe HOBBIX | arPOUHKCHEPUHT
TEXHOJIOTHI1 B | OIIK-3.2. Hcnonsiyer
npodeccroHaNbHOMI UH(GOpPMaLMOHHbBIE pecypcHl,
JesITeIbHOCTU JTOCTHKCHHUSI HAYKH U TPAKTHKU TIPH
pa3paboTKe HOBBIX TEXHOJOTHHA B
arpOUHXEHEPHHI
P€KOM€H0yeMble npod)eccuommbuble Komnemenuyuu 6blnNYCKHUKO6 u
UHOUKAmMOPbL UX 00CmuceHusa (npu Haauuuu)
Bamaua I[1]] OOBEKT HiH Ka Komu Konu OcHoBaH
00IacTh 3HaHUA (pu | TETOPH HaVMCHOBaHUE HaVMEHOBAHHU ne (11C,
HeoOX00UMOCHIL) ST po(heCCHOHATEHON | € MHIMKATOpa aHaM3
npodec KOMIICTCHIIHH JIOCTHKCHHUS OIIbITA)
CHOHA nipodeccHoHa
BHBIX JILHOU
KOMIIET KOMITCTCHIIHH
EHLUH
(npu
Heobxo
oumoc
mu)
Hanpasnennocts (po¢uiib), crienan3arms TexHuueckne cHCTEeMbl B arpoOu3Hece,
DnekTpooOOpyYI0BaHUE U AEKTPOTEXHOIOTUH




Tun 3agay npodeccHOHANBHON AESITEITBHOCTH: TEXHOJIOTHYECKHUH
Bribop ManmH u MaruHHbIe IK-1. Cmocoben | I[IK-1.1 13.001
00opyoBaHUs TEXHOJIOTHH u OCYUIECTBIISTD Brnaneer Crienanuct
JUTSL CHUCTEMBl MAalIUH s BbIOOp MALMH U | HaBbIKAMU B obnactu
TEXHUYECKOW W | MPOU3BOJICTBA, o0opynoBaHus 1yis | BBIOOpa MeXaHU3aIun
TEXHOJIOTHYECKO | XPaHEHUS u TEXHUYECKOU U | 000pyIOBaH | CEIBCKOTO
H MOJEpHU3aINU | TPAHCIIOPTUPOBAHUS TEXHOJIOTHYECKOH | WS JUIsL | XO35ACTBa
MPOU3BOJICTBA, MPOAYKIHUH MOJIEpHU3ALNI TEXHUYECKO
XpaHEeHUs U | PaCTEHHUEBOJACTBA U MIPOU3BOJICTBA i u
nepepadoTKH KMBOTHOBO/ICTBA; CEIIbCKOXO03SMCTBE | TEXHOJIOTHYE
CEeNIBCKOXO3SCTB | TEXHOJIOTUHN HHOW MPOAYKIMH | CKOH
EHHOH TEXHUYECKOTO MOJIEpHU3AII
MPOAY KLU 00cITy KUBaHUS, un
Obecneuenue JUarHOCTUPOBAHUS U IIPOU3BOJICTB
3¢ PeKTUBHOTO pEeMOHTa MallMH U a
UCIIONB30BaHus | 000pyAOBaHUS, CEJIbCKOX 035
u HAJEKHOW | METOIBI U CPEACTBA HCTBEHHOU
paboTsl WCTBITAHUSI ~ MAllIHH; MPOAYKLHH
CJIOJKHBIX MaIlINHbBI, YCTAaHOBKH, I1K-1.2
TEXHUYECKHX anmaparbl, MPHOOPHI Brnageer
CUCTEM npu | 1 o0opynOBaHHUE IS HaBBbIKAMH
MPOM3BOJICTBE, XpaHEeHUs u BBIOOpa
XpaHeHUU U | IepBUYHON MAallluH A7
nepepaboTke nepepaboTKu TEXHUYECKO
CEIBCKOXO3SICTB | MPOAYKIIMHU i u
€HHOMN pacTeHHeBOACTBA U TEXHOJIOTHYe
MPOAYKIHH KUBOTHOBOJICTBA, a CKOM
TTouck IyTEeH | TaKXXE TEXHOJIOTMHU U MOZAEpHU3ALL
COKpAIIICHHS TEXHUYECKUE un
3arpar Ha | CpelcTBa IIPOU3BOJICTB
BBINOJIHEHNE nepepalaThIBAIOIIIX a
MEXaHU3UPOBAHH | TTPOU3BO/ICTB; CENIbCKOX 035
BIX, 3JIEKTPUPUIUPOBAHH WCTBEHHOU
JNEKTPUPUIIUPO | BIC 51 IIPOAYKIUHA
BaHHBIX U | aBTOMAaTU3UPOBAHHEI
aBTOMaTH3MpOBa | €
HHBIX CeJIbCKOX 035 CTBEHH
IIPOU3BOJICTBEHH | bleé TEXHOJIOIMYECKUE
BIX  IPOLECCOB | IIPOLIECCHI,
Pazpabotka 3JIEKTPOOOOPYAOBaHU
TEXHUYECKUX €, DHEepreruyeckue
3a/1aHu I Ha | YCTaHOBKHU u
IIPOEKTUPOBAaHUE | CPeACTBa
W H3TOTOBJICHHE | aBTOMATHU3ALUH
HECTAaH/IaPTHBIX | CEIbCKOXO3SIHCTBEHH
CpencTB OT'0 Ha3HaYEHUS
MeXaHHU3alllH,
anekTpuduKanm
H)
ABTOMaTH3aLuU
u CpeacTB
TEXHOJIOTHYECKO
ro  OCHAIIEHHs
PaspaGoTka

MEpPOIPUATHH 1O
ITOBBIIICHU IO
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3¢ pexTuBHOCTH
MIPOM3BOJICTBA,
M3BICKAHHUIO
c110co0o0B
BOCCTAHOBJICHHS
WA YTUIU3AIHH
HA3HOIIIEHHBIX
15663 (70707 u
OTXOJIOB
MIPOM3BOJICTBA
IK-2. TIK-2.1
Crocoben Bnaneer
o0ecreynThb HaBBIKAMU
s dexTrBHOE 3¢ dexTUBHO
WCITONB30BAaHUE M | TO
HAJICKHYIO paboTy | MCIOIB30BaH
CIIOKHBIX Hs CIIOKHBIX
TEXHUYECKHUX TEXHUYECKH
CHCTEM mpu | X CHCTEM
MIPOM3BOJICTBE npu
CEITbCKOXO03SMCTBE | TMPOU3BOJICTB
HHOW NPOAYKIMH | €
CEIBCKOX 03
WCTBEHHOM
MPOAYKIHH
TIK-2.2
Bnaneer
HaBBIKAMU
obecrieueHu
s HaIeKHOU
paboTht
CJIOKHBIX
TEXHUYECKH
X CHCTEM
npu
IIPOU3BOJCTB
e
CEIBCKOX O3S
WCTBEHHOM
MPOAYKIHMH
ITK-3. TIK-3.1
Cmocoben VYmeer
paspaboTaTthb paspabarsiBa
TEXHUYECKHE Th
3aaHus Ha | TEXHUYECKHUE
MPOCKTHPOBAHKE W | 3aJaHusl  Ha
HM3TOTOBJICHHE MIPOCKTHPOB
HECTaHIapPTHBIX aHue
CpeJICTB HECTaHIapTH
MeXaHU3alhn BIX CpEJICTB
CENLCKOXO3SICTBE | MEXaHU3alH
HHOTO 5
MPOM3BOJICTBA CENBCKOX03s
HWCTBEHHOTO
IIPOU3BOJCTB

a
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IK-3.2
Ymeer
paspabaTsiBa
Th
TEXHUYECKHUE
3aaHns  Ha
WU3TOTOBJICHU
e
HECTaHIapTH
BIX CPEJICTB
MeXaHU3aIH
u
CENIBCKOX 0351
HCTBEHHOTO
MIPOM3BOJICTB
a

[1K-4.
Cnocoben
OCYIIECTBIATD
BBIOOp MalMH U
000pyIOBaHUS st
MPOBENECHUS
peMOHTa
CEJIBCKOXO035ICTBE
HHOM TEXHUKH U
000pyI0BaHUs

I1K-4.1
Bnaneer
METOINKOM
BBIOOpA
obopynoBaH
Hst initt
MIPOBEIEHUS
peMoHTa
CEIIbCKOX 034
WCTBECHHOM
TEXHUKA W
o6opymoBaH
Hst

T1IK-4.2

Bnaneer
METOIUKOM
BbIOOpa
MallluH IS
MIPOBEACHUS
peMoHTa
CEIIbCKOX 035
WCTBEHHOM
TEXHUKH MU
obopymoBaH
nst

Tun 3

ajiay npogeccHOHATLHOI AesITeTbHOCTH: OPTaHNU3AIIMOHHO-YIIPaBJICHYECKHUI

I1K-10.
Cmocoben
MPOBECTH
MapKETHHT u
IIOJATOTOBUTD
ousHec- IUTAHBI
NPOU3BOJCTBA W
peanu3anuu
KOHKYPEHTOCIIOCO
OHOI IPOAYKIIUH U
OKa3aHHsl yCIIyT

TIK-10.1
Bmaneer
HaBBIKAMH
MapKeTHHTa

I1K-10.2
Bnaneer
HaBBIKAMH
[MOJATOTOBKHU
ousHec-
IJIAHOB
TIPOM3BO/ICTB
a "
peanu3anuu
KOHKYPEHTO
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CHOCOOHOM
POy KK
U OKa3aHUs
yCIyT
ITK-11. IK-11.1
Cnocobex AHamuzupye
NPOBECTH aHAIM3 | T
SKOHOMUYECKOU SKOHOMUYEC
3P PEKTUBHOCTH 9% )
TEXHOJIOTHYSCKUX | 3PPeKTUBHO
MPOLIECCOB U | CTh
TEXHUYCCKUX TEXHOJIOINYE
CpeICTB, BBHIOpATh | CKUX
ONTUMAJIBHBIC JIA | IPOLECCOB,
yCIIOBHIA BBIOHPACT
KOHKPETHOTO ONITUMAJIBHBI
IIPON3BOJICTBA e 15t
YCIOBHIA
KOHKPETHOTO
IPOU3BOJICTB
a
[K-11.2
AHanuzupye
T
HKOHOMUYEC
3%
3¢ dexTUBHO
CTh
TEXHHUYECKU
X  CpEeInCTB,
BBIOMpaeT
OIITUMAJIbHBI
e 1St
YCIIOBUM
KOHKPETHOTO
IIPOU3BOJCTB
a
I1K-13. [1K-13.1
Cnocoben [IpoBomut
IPOBOIUTH aHAIN3 | aHAIN3
KOHOMHUYECKOU HSKOHOMUYEC
3 HEKTUBHOCTH KO
TeXHoNornueckux | 3ddexrnBHO
MPOLIECCOB U | CTH
TEXHUYECKUX TEXHOJIOTHYE
CpecTB IUISL | CKUX
TEXHHYECKOTO IPOLIECCOB
OOCITy>KMBaHUS | | IS
peMoHTa TEXHHUYECKOT
CEITbCKOXO3SIUCTBE | O
HHOM TEXHUKU W | 0OCITyKHBaH
000pyI0BaHUs ust u
pEMOHTa
CEITbCKOX 0351
WCTBEHHOU

TCXHUKHN n
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obopymoBaH
ust

I1K-13.2
IIpoBoaut
aHamm3
SKOHOMUYEC
KO
3¢ dhexTUBHO
CTH
TEXHHYECKU
X  CpencTB
JUTSI
TEXHUYECKOT
0
o0cITyXUBaH
ust u
peMoHTa
CEITbCKOX 0351
WCTBEHHOU
TEXHUKd U
obopymoBaH
usi

[1K-14.
Crocoben
HaXOJUTh
pelnieHus 10
COKpaIIECHHUIO
3aTpar Ha
BBIIIOJIHEHHE
TEXHUYECKOIO
o0cyXuBaHusI W
peMoHTa
CEIIbCKOX03SIMCTBE
HHOM TEXHMKH |
00opynoBaHUs

I1IK-14.1
Haxomur
pelieHus: 1o
COKpaIleHH
10 3aTpaT Ha
BBIIOJIHEHNE
TEXHUYECKOT
0
ob6cmy KiBaH
nuia
CEIIbCKOX 035
MCTBEHHOM
TEXHUKA H
o0opymoBaH
ust

I1K-14.2
Haxomut
peleHus 1o
COKpaIleHH
10 3aTpaT Ha
BBIIOJIHEHHE
peMoHTa
CEJIbCKOX 035
WCTBEHHOM
TEXHUKA W
o00opynoBaH
Hst

Tun 3amau npodeccHoHANBHOM 1eSTeTBHOCTH: 1]

POEKTHBIN

[IpoexTupos
aHue MalluH ¢
170'¢ pabouux
OpraHoB,
npuOoOpOB,
anmnaparos,

MantuHHEbIe
TEXHOJIOTUH

)54

CHUCTEMBI MAIIUH JUIS

MIPOU3BO/ICTBA,
XpaHeHus
TPaHCIIOPTUPOBAHUS

n

[1K-17.
Cnocoben
OCYIIECTBIATD
MPOCKTHPOBAHKE
MallluH u ux
pabounx OpraHos,

[IK-17.1
IIpoektupye
T MalIMHBI U
ux paboune
Oprasbl I
MHKEHEPHOT

13.001
Cneupanuct
B obmactu
MEXaHu3aluu
CEIBLCKOTO
XO03sHCcTBa
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000pyI0BaHUs MPOAYKIHH npuOoOpoB, 0
JUTSL pacTeHHeBOACTBA U anmnaparos, obecrieueHn
WHKEHEPHOTO KMBOTHOBO/ICTBA; o0opynoBaHus sl | A
obecnieyeHust TEXHOJIOTHH WUHXEHEPHOTO IIPOU3BOJICTB
MIPOU3BOJICTBA, TEXHUYECKOTO obecrieueHust a
XpaHeHUs U | oOCIyXKHBaHUS, MPOM3BOJICTBA CeNbCKOX 035
nepepaboTKu JIUarTHOCTUPOBAHUS U CEJIBCKOXO35ICTBE | NCTBEHHOU
CENbCKOXO3SIMCTB | PEMOHTAa MAallMH | HHOM MPOAYKIMU | MPOAYKIUU
EHHOU 000pyI0BaHuS; [K-17.2
MPOAYKIHH METOABl M CpeacTBa [Tpoexrupye
[IpoexTHpoBaHU | UCHBITAHUS MAILIHH; T TpuOOpHI,
e MAIlMHBI, YCTaHOBKH, anmaparsl,
TEXHOJIOTHYECKH | ammaparbl, MTpuOOpHI o0opynoBaH
X NpOLECCOB | U 00OPYIOBaHHE ISt us TSt
IIPOU3BOJICTBA, XpaHeHus u WHXEHEPHOT
XpaHEeHUs U | IEpBUYHON 0
nepepadoTKH nepepabdoTKu obecriedeHn
CEJIbCKOXO3SMCTB | MPOAYKIHUH S
€HHOH pacTeHHeBOACTBA U IIPOU3BOJICTB
HPOAYKLMH, XKUBOTHOBOJCTBA, A a
TEXHUYECKOTO TaK)Xe TEXHOJIOTHH U CeNIbCKOX 035
00CITy)KUBaHHS U | TEXHUUYECKHE WCTBEHHOU
peMOHTa cpeacTBa MPOAYKLHH
CEIIbCKOXO3SUCTB | mepepadaThIBalOIINX
€HHOM TEXHUKHU | IPOU3BOJICTB;
[TpoekTnpoBaHu | NIEKTPUPHUITMPOBAHH
e CHCTEM | bIe u
sHeproodecrieue | aBTOMaTH3MPOBAHHBI
HUS, e
SNEKTPUQUKAL | CEIbCKOXO035MCTBEHH
u U | bI€ TEXHOJIOTUYECKUE
aBTOMAaTH3allMd | TPOIIECCHI,
Ui OOBEKTOB | AIEKTPOOOOPYIOBaHU
CEIbCKOXO3SICTB | €,  DHEPreTHUYECKUE
€HHOTO YCTaHOBKH u
HazHauYCHUS cpencTBa
aBTOMAaTU3ALUH
CENBbCKOXO035ICTBEHH
OI'0 Ha3HauEHMUsI
I1IK-18. Cmnocoben | I11K-18.1
MPOEKTHPOBATH [IpoekTupye
TEXHOJIOTUYECKHE | T
MPOLIECCHI TEXHOJIOTHYE
IIPOU3BOJICTBA CKHe
CENbCKOXO35ICTBE | MPOLIECCHI
HHOM HPOIYKLUMHU | IPOU3BOJACTB
n  3hdexTHBHYIO | a
JKCIUTyaTalfio CeNbCKOX 035
CpeacTB WCTBEHHOMU
MeXaHH3aIHN MPOAYKIHH
[1K-18.2
IIpoekrupye
T
s dhekTUBHY

0
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IKCILTyaTalu
0 CpeiCTB
MeXaHU3aIlH
"

I1K-19. Cnocoben
IPOEKTHPOBATH
TEXHOJIOTMYECKHE
MIPOLIECCHI
TEXHUYECKOTO

I1K-19.1
IIpoexrupye
T
TEXHOJIOTHYE
CKHe

00CITy’)KMBaHHsI W | TPOIECCHI
peMoOHTa TEXHUYECKOT
CEIBCKOXO35ICTBE | O

HHOW TEXHHUKH o0cyXuBaH
us
CEJIBCKOX 035
WICTBEHHOU
TEXHUKU
[1K-19.2
IIpoexTupye
T
TEXHOJIOIHYe
CKHe
IIPOLIECCHI
peMoHTa
CEJIbCKOX 035
WCTBEHHOU
TEXHUKU

7. Crpykrypa " coJlep:KaHue MPOU3BOACTBEHHOM
«TEXHOJOTHYECKAs (IIPOCKTHO-TEXHOIOTHYCCKAS ) IPAKTUKAY).

OO0mass TPyJOEMKOCTh HAyYHO-TIPOM3BOJICTBEHHOW TPAKTUKU COCTaBIsSeT 9
3aueTHBIX eauHull - 324 yaca. KonraktHas padora 3 vaca.

NPaKTUKH

PaGota 1m0  mpakTUYECKOW ~ TOATOTOBKE,  CBSI3aHHOW ¢ Oymymiei
npodeCCHOHANTbHOM AesTENbHOCThIO 324 yaca.
Ne Pazngennl (3Tanbl) NPaKTUKHA Komnerenuun [IpakTuyeckas
n/n IMOATOTOBKA
1 IMoaroroBuTeILHBIN 3TAN OIIK-1; OIIK-3; TIK-1; [TK-2; | WHCcTpyKTax mo
HNuctpyktaxk mo  mpowusBoactBenHon | [1K-3; TIK-4; TTK-10; TIK-11; MIPOM3BOJICTBEH
npaktuke.  Muctpykrtaxxk  nmo  texnuke | [1K-13; [1IK-14; [TIK-17; I1K- HOM IIpaKTHUKE.
0€30MacHOCTH. 18; TIK-19 HHucTpyKTax 1o
TEXHHUKE
0€30MacHOCTH.
2 IKCNepUMEHTAJIbHBIH ITAIl. OIIK-1; OIIK-3; IIK-1; IIK-2; | O3HakomicHHE
OszHakoMIeHue ¢ HaydHo-mpousBojacTBeHHOM | [TK-3; T1K-4; I1K-10; ITK-11, c Hay4HO-
0a3oii. [1K-13; I1K-14; T1IK-17; IIK- TIPOU3BOJICTBEH
C6op unpopmanuu 18; TIK-19 HO¥ 0a30it.
AHau3 IPOU3BOJCTBECHHBIX IMPOLIECCOB Co6op
ITpoBeaenue pabot/u3mepeHuit/Ha0II0 ICHHIA uHbopMaIu
AHanu3 pe3ysbTaTOB  MPOW3BOJCTBEHHOU AHanu3
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JACATCIIbHOCTH

IPOU3BO/ICTBEH
HBIX ITPOLIECCOB
IIpoBenenue
pabot/uzMepeHu
i/nabnroeHuit
Ananuz
pe3ynbTaToB
IIPOU3BOJICTBEH
HOU
JeSITeIbHOCTH

3 IToaroroBka oT4eTa MO NMPaKTHUKE OIIK-1; OIIK-3; ITK-1; ITIK-2;
IT1K-3; I[1K-4; TIK-10; ITK-11;
IT1K-13; I[1K-14; T1IK-17; T1K-
18; I[1K-19

IlonroToBka
oT4YeTa o
MPAKTHKE

8. (I)opMa OTYCTHOCTH 110 IPAKTHUKCEC OTYCT 110 IIPAKTHUKC

Pabounii rpaduk (1ian);

JIHEBHUK;

Ortuer;

XapakTepucTruKa ¢ MecTa padoThI;
KoMananpoBoYHOE yJI0CTOBEPEHUE;

Sk whE

yucTa pCMOHTAa U OTYCTHOCTH.

Jpyrue IOKYMEHTBHI, XapaKTEPHU3YIOIIHE IPOXOXKIECHUE MPAKTUKH, (OPMBI

VkazanHble JOKYMCHTEBI, HMCKIIO4YasA OT4YCT, a TakKXKXC IMIpCACTAaBIICHHBIC B

opuruHaie (MHCTPYKIMU, HACTABJICHUS, PEKOMEHJAIMU W T.JA.) JIOJDKHBI OBITh
3aBEpEHBI NOANUCHIO PYKOBOJAUTENS MPAKTUKU U COOTBETCTBYIOUIEH Medarbto. OT4eT
MOJIMUCHIBAET TOJIBKO MPAKTUKAHT.

9. HaquO—ncc.HeszaTe.nbcxne H HAaYIYHO-NIPOU3BOACTBCHHbLIC TEXHOJOINH,
HCIIOJIB3YEMbBIC Ha HpOI/l3BOIlCTBeHHOﬁ NMPAKTUKE (TCXHOJOTHYCCKAA (HDOCKTHO-
TGXHOHOI‘I/ILIGCKEISI) IIPAKTHKA» .

B mporecce mpoxokIeHNus POU3BOICTBEHHON MPAKTUKHU JOJKHBI IIPUMEHSTHCS
cienymmme — oOpasoBaTellbHbBIE, HAay4YHO-HUCCIICIOBATEIbCKUE M HAy4YHO-
MIPOM3BOJICTBEHHBIE TEXHOJIOTUH: HaOItoieHue, obecena, coop, mepBudHas 00padboTKa,
CHUCTEMAaTH3allusl U aHATU3 MaTeprajIoB, TOJyYCHUE BIaJACHUN U HABBIKOB, OTIMCAHUE
MOJIYYCHHOTO Ha MPAKTUKE OIbITa B JKypHAJIC W OTYETE MO IMPOU3BOJACTBEHHOMU
TIPaKTHKE.

Ilepen HayajoM TMPOW3BOJACTBEHHOHM TPAKTUKHA CTyACHTaAaM HEOOXOJUMO
O3HAKOMHTHCS C MpaBUiiaMu 0€30MacHON padOThl U MPOUTH UHCTPYKTAXK O TEXHUKE
0e3onacHocTu. B Hauane kaxzaoro pasziena (3Tamna) MPOU3BOJICTBEHHOM MPAKTUKU
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CTyJICHTaM MOTYT OBITh IIPOUYUTAHBI YCTAHOBOUYHBIC JICKIIUH, OTPAKAIOIIE OCHOBHBIC
MOMEHTHI U aJITOPUTMBI IEUCTBUS.

IIpy  BBINOJHEHUU  PA3IUMYHBIX  ATAllOB  MPOU3BOJCTBEHHOM  IMPAKTHUKHU
oOy4JaronIuiicss MOXKET HCHOJb30BAaTh THUIOBbIE PEKOMEHAALMH, Y4eOHYIO
JUTEpaTypy, HWHTEPHET-PECYpPChl, HEOOXOAUMBIC [Jig YIIyOJEHHOTO HU3y4YeHUS,
JUYHBIE  KOHCYJbTAIlMM C  PYKOBOJMTEIEM  MPOU3BOJACTBEHHON  IPaKTHUKH.
[IpenycMarpuBaeTcsi MPOBEIECHUE CAMOCTOSITENBHON pabOThl CTYJACHTOB Ha BCEX
ATanax MPOU3BOJCTBEHHON MPAaKTUKU M OOpabOTKMU TMOJydaeMbIX JaHHBIX, B TOM
YHCJIE MMPHU COCTABJICHUN OTYETA IO MPOU3BOJICTBEHHOM MPAKTHKE.

KaxngoMy  CTyJEHTY-IpAKTHUKAHTY  BBIJACTCS  WMHAUBUAYAJIbHOE  3a/IaHUE
PYKOBOJMTENEM MPAKTUKH OT By3a. B 3aBuUCUMOCTH OT oObema paboThl 3aJaHHe
MOKET BBITIOTHATHCS OJHUM CTYACHTOM MM HEOOIBIION TPYITION CTYIEHTOB.

3agaHue BBIJAETCA C IIENIbI0 Oosiee TIIyOOKOTo M3y4eHHUs OTACNBHBIX BOMPOCOB
npodecCHOHATbHON  AesiTenbHOCTH. Heobxoaumo wMeTh B BUAY, UYTO B
WHIUBUAyATbHOM 3aJaHUM JIOJDKHBI OBITh W 3JIEMEHTHI COOCTBEHHOHW, a He
IPYNIIOBOM pabOThl MO paccMaTpuBaeMOMY BOIPOCY. Pe3ynbTaThl BBIMOJHEHUS
WHIUBUYATBHOTO 3aJaHusi MOTYT OBITh J0joKeHbl Ha KoH(pepenmnun HUPC wu
KCII0JIb30BaHbI IIpH BbinojiHeHUH BKP.

10. VYuyeOHO-MeTOAUYECKOe oOecleyeHHEe CAMOCTOATEIbHOH  PadoThl
CTYJIeHTOB Ha IPOM3BOACTBEHHOH MNpPaKTHKe «TEXHOJIOrMYecKas (MpPOEKTHO-
TEXHOJOTMYECKasl) MPAKTUKAY.

OcHOBHBIE PEKOMEHJAIMA TI0 OOECIEUEHUIO CaMOCTOSITEILHON  PabOThI
CTYJICHTOB Ha TPOU3BOJCTBCHHOW MPAKTUKE H3JIOKEHBI B Y4eOHO-METOIUYECKUX
JIOKyMEHTax:

- Metoanueckre peKOMEHJAIMK 10 BHIMOJTHEHHIO 33JJaHUi U MOJATOTOBKE OTYEeTa
0 WTOTaM TEXHOJOTUYECKOW TMPaKTUKKA YIS CTYACHTOB, OOYYarolIuxcs II0
HampasieHuo noarotoBku 35.04.06 ArpounxeHepus (YpOBEHb MarucTpaTyphl),
2020r. DOnexrponnas oudnuorexka PICATY [Onextponnslii pecypc] — Pexxum noctyna
http://bibl.rgatu.ru/web

- PEKOMEHJYyeTCs TakKe HCIONIb30BaHUE MaTEpHalioB, H3I0XKEHHBIX B m. 11
HACTOSALIEH NpOTrpamMMBbl.

11. q)Ole)I HpOMe)I(yTO‘IHOﬁ aTreCrTalum Mo HUToraM IpoxokKACHUS
l'[pOI’BBOIlCTBeHHOﬁ NPAKTUKH «TCXHOJOTHMYCCKAasd (HDOGKTHO-TGXHOHOFH‘JGCK&H)

IIPAKTHKA».

dopMa MPOMEKYTOUHON aTTECTAIMH MO TMpaKTUKe — Iu(QepeHIInpoBaHHbIN
3a4eT B 4 cemecTpe.
3aBeplieHUeM MPOU3BOJCTBECHHON MNPAKTUKU CIYXKUT O(OopMIeHUE W 3aluTa
CTYJICHTOM OTYeTa. 3aluTa MpoBOAUTCS B (hopMe cobece10BaHMs
3a mepuoj MPOXOXKACHUS MPOU3BOJCTBEHHOW IMPAKTUKU CTYJIEHT TOTOBUT U
MPEJICTABISAECT PYKOBOJAUTENO OT By3a A0 3aBEPIICHUS MPAKTUKU, HO HE IMO3JHEE S5


http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
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JTHEW 10 3adeTa (BKIIOYas BBIXOJHBIC W Mpa3JHUYHBIC JTHU) CICIYIOIIHNE OTYETHHIS
JIOKYMEHTBHI:

° VIHJIMBU1Y AJIBHBIN IUU1aH IIPOU3BOICTBEHHO-TEXHOJIOTUYECKOU ITPAKTUKH;
° JTHEBHUK MMPOU3BOICTBEHHO-TEXHOJIOTUYECKOW MPAKTUKH;

° Hay4YHBIA OTUET O MPOU3BOJICTBEHHO-TEXHOJIOTUYECKOMN MTPAKTHUKE;

° MUCbMEHHBINA OT3bIB PYKOBOJUTENS MPAKTUKUA OT MPEANPUATHS O paboTe

CTYZE€HTA B TIEPUO/]I MPOU3BOJICTBEHHON PAKTUKHU C PEKOMEHIOBAHHOW OLIEHKOM.

Bce yka3zaHHbIE JOKYMEHTHI 3aBEPSAIOTCS TOANUCHI0 PYKOBOJAUTEN S IPAKTUKH.

[Ipu orenke pabOTHI CTy/IEHTA B MEPUOJ TPAKTUKH PYKOBOJUTETH UCXOJUT U3
CIIEAYIOUIUX KPUTEPHUEB:

° o0Iass CHCTEeMAaTHYHOCTh U OTBETCTBEHHOCTh pabOThl B  XOJ€
MPOU3BOJICTBEHHOM MPAKTUKU (MOCEIICHHE MPOU3BOJACTBEHHO-TEXHOJIOTUYECKON
0a3bl, KOHCYJIbTAIIUU C PYKOBOJUTEIEM NPAKTUKH, BBINOJHEHUE WHAMBUAYAIBLHOTO
J1aHa);

° CTENEHb JUYHOTO YYacTHsl CTyJCHTa B IPEACTABISEMBIX B OTYETE O
MPaKTUKE pe3ybTaTax padoThl;
° KAueCTBO BBIMOJHEHUS MTOCTABJICHHBIX 33]1a4;
° KOPPEKTHOCTh B cOOpe, aHaIu3e W WHTEPHpPETAlUU MPEeCTaBIsSIEMbIX
JTAHHBIX;
° KaueCcTBO O(POPMIICHHS OTUETHBIX JOKYMEHTOB.
12. YueOHO-MeTOAMYECKOE ]| HH(OPMAILMOHHOE o0ecreuyeHue

NMPOU3BOACTBEHHON mNpakTuku «TexHonormdeckas (MPOCKTHO-TEXHOJIOTHYECKAs)
PAKTUKAY.
12.1. OcHoBHAasl JIMTEpaTypa

1. T'opnees, A.C. MonenupoBaHre B arpOUHKEHEpHUU [DJIEKTPOHHBIN pecypc] :
y4eOHuK. — OnaekTpoH. nad. — CIIO. : Jlanp, 2021. — 380 c¢. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=45656

2. Topnee, A.C. DHeprocOepekeHrne B CETbCKOM XO3SMCTBE [DIEKTPOHHBIN
pecypc] : yuebnoe mocobue / A.C. I'opaees, JI.JI. Oropoaaukos, 1.B. IOgaeB. —
OnektpoH. pgaH. — CII6. : Jlaws, 2022. — 400 c. — Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=42194 — 3BC «Jlaub»

12.2 JlonoJHuTEeILHAS JJUTEPATYypa

1. Baitnpyo B.W., Mummn I1.B., Xy3un B.X. TexHosorus npou3BOJCTBEHHBIX
IIPOIIECCOB M OIepanuii B pacTeHueBoACTBe.- Uebokcapnl: M3n. «Uysammmusy», 2020.-
456 c.

2. borarteipeB, B. A. HMHpopManuoOHHBIE CHCTEMBI M TEXHOJOrWU. Teopus
HAJCKHOCTU : ydeOHoe TmocoOue yisi OakanaBpuara W Maructparypel / B. A.
borateipeB. — M. : U3marenscTBo FOpaiit, 2021. — 318 c. OBC IOpaiit

3. MakcumoB, WN.UN. IlpakTukym 1O CETBCKOXO3AWCTBEHHBIM MalllMHAM
[DnexTpoHHBIN pecypc] : yuebHoe mocodue. — InektpoH. maH. — CII6. : Jlaws,
2021. — 407 ¢. — Pexum noctymna: http://e.lanbook.com/books/element.php? 9bC
Jlanb
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4. Kneaun H.U., Kucenes C.H., JleBmmu A.I'. CenbCckoX03SICTBEHHBIC MallTHHEI
[Tekct].- M. KomnocC , 2022.— 816c.

5. PankeBuu, .M. Merposnorus, crangaptusanus u ceptudukamus B 2 T :
VYuebnuk / PaakeBuu .M., Cxuptnamze A.I'. - 5-e uzn. ; mep. u gom. - M. :
NznarenscTBo FOpaiit, 2022. — 831. ObC Opaiit

6. OOecnieueHre HaJIGKHOCTH CIIOKHBIX TEXHUUECKUX cucTteM [TekcT] : yueOHuK /
JlopoxoB, Anekcannp Huxomaesuu [u ap.]. - CIIO. : Jlamp, 2021. - 352 c. : un. -
(Vuebnuku s By30B. CrieniuanbHas TuTepaTypa).

7. Mankun, B.C. Texnuueckas amarnoctuka [Tekct] : ydeOHOoe mocoOue /
Mankun, Bnagumup Cepreesuu. - CIIO. : Jlanb, 2020. - 272 c. : uin. - (YueOHUKY A7
By30B. CrieniuanbHas TuTepaTypa).

8. Jlauyra 1O.®., KcenmzoB B.A. Teoperuueckas MexaHuka: YUEOHUK ISt
CTYJICHTOB BBICHIMX YYEOHBIX 3aBEACHUH, OOYYAIOMIMXCS M0 arpOMHKEHEPHBIM
CHEIUATBHOCTSIM . — 3-€ U31.; iepepadoTanHoe u jom. — M.: KomocC, 2010. — 576 c.

9. Mertpomorusi, crangapTu3anus u ceprudukanusa [Tekcr] : yueOHOe mocodue
JUIsl CTYJIEHTOB BY30B, 00y4. 1o crienl. "Arpounxenepus" / [Tog pen. O.A. Jleonosa. -
M. : KonocC, 2019. - 568 c.

10. Hemoraii, H.B. Crangaptuzanuss u ceptudukauus npoxykuuu [Tekct] :
nmocobue Mg CTylIeHToB By30B / Hemoraii, Hukonaii BukropoBuu. - MuHCK :
TerpaCucremc, 2020. - 240 c.

11. baxenos, KO.B. OcHoBbI Teopum HajeKHOCTH MamwuH [Tekct] : ydeOHOE
nmocoOue I CTYJCHTOB BYy30B, 0OydY. 1o cmerl. "ABTOMOOWIIM M aBTOMOOWIBHOE
x034icTB0", "CepBUC TPAHCIIOPTHBIX M TEXHOJIOTMYECKUX MAIMH U 000pYyJA0BaHUS
(o otpacnsam)" / baxkenos, Opuit BacunbseBuu. - M. : ®OPYM, 2014. - 320 c. -

12. Hocos, B.B. JluarHoctuka MammH W oGopymoBaHusi [Tekcr] : ydeOHOe
noco6ue / HocoB, Buktop Biagumuposuu. - 2-¢ uza. ; ucnp. u gon. - CII6. : Jlanp,
2022. - 384 c. : un. - (YueOHuku niis By30B. CrieraibHas IUTEPaTypa).

13. JIlmarHocTtuka W TeXHUYECKOe oOciyxuBaHue mamuH [Tekcr] : ydyeOHUK /
A.Jl. Ananpun, B.M. Muxnun, U.W. I'abutoB u ap. - M. : Akanemus, 2020. - 432 c.

14. baxxenos, C.I1. OcHOBBI KCIUTyaTalluu ¥ pEMOHTa aBTOMOOWIIEH U TPAKTOPOB
[Tekct] : y4eOHUK ISl CTYJIEHTOB BY30B, OOydY. MO CI€ll. "aBTOMOOWIE- H
TpakTopoctpoenue" / baxenoB, CserocnaB Ilerpouu, Kaszemun, bopuc
Hukomaesuu, Hocos, Cepreit Biragumuposuy ; mox pen. mpod. C.I1. baxenosa. - 5-¢
u3l. ; crepeotunl. - M. : Akaxemus, 2021. - 336 c. - (Briciiee nmpodeccnoHaabHOe
oOpa3oBaHue).

15. Texnomorust pemonTa MamuH [Tekct] : yuyeOHUK Jyisl CTyA. BBICHI. y4eO.
3aBeneHuid mo cren. 110304 "Texwuosorusi oOCoy>KMBaHUSI U PEMOHTa MallMH B
AIIK" / Tlog pen. mpod. E.A. Ilyuuna. - M. : KomocC, 2021. - 488 c. : un. -
(YueOHuku 1 yueOHbIe TOCOOUS TSI CTYyACHTOB BBICHIUX YUCOHBIX 3aBEJCHUN ).

12.3 Ilepuoauyeckasi JJuTepaTypa

1. BectHux Pszanckoro rOCy1apCTBEHHOI'O arpoOTEXHOJIOrNYECKOro
yuuBepcuteta umenu I[I.A. KocteryeBa: Hayd.-mpoOU3BOJ. XKYpH. / y4peauUTENb H
u3natenb  ¢enepanbHOE  TOCyJAapCTBEHHOE — OrOJKeTHOe  00pa3oBaTelbHOE
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yupexKIeHUE BBICIIIETO oOpa3oBaHwUs «Ps3aHCKUHT rOCy/1apCTBEHHBIN
arpotexHonorndecknii yauBepcuter mMmeHn I1.A. KocrteraeBa. — 2009 — Ps3anp,

2024. — ExexBapt. — ISSN 2077-2084.

12.4 Tlepeyennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOMH ceTH
«AHTepHET»

OBC «lOpaiity. Pexum mocrymna:http://www.biblio-online.ru
OBbC «IPRSmart». Pexxum nocrymna: http://www.iprbookshop.ru/16402
OBC «Jlanby. — Pexxum gocrymna: http://e.lanbook.com/

13. TIlepeyenr HMHPOPMAUMOHHBIX TEXHOJOIHWii, MCNOJIbL3YeMbIX NpPH TNPOBEleHHH
NPOU3BOACTBEHHON NPAaKTHKH, BKJIKWYas IepedyeHb IPOrPaAaMMHOI0 odecnedyeHuss o
HH(POPMALMOHHBIX CIIPABOYHBIX CHCTeM (PH HEOOXOAUMOCTH) _

[TporpamMHOe oOecrieueHne

Haszsanmue I10 Ne sinneH3umn KoanuectBo mect

Office 365 mns o6paszosanmss E1 | 70dac036-3972-4f17-8b2c-

(TIpernoaBaTebCKUI) 626c8be57420 0e3 OrpaHHICHUIA
Windows XP Professional SP3 Rus | 63508759 0e3 orpaHMYCHHIA
7-Zip CBOOOJIHO pacnpocTpaHseMast 0e3 orpaHMYCHUN
Mozilla Firefox CBOOOJTHO pacnpocTpaHseMas 0€3 OrpaHHICHHH
Thunderbird CBOOOIHO pacrnpocTpaHsemMas 0e3 OrpaHHYCHHI
Adobe Acrobat Reader CBOOOIHO paclpocTpaHsieMas 0e3 orpaHUYCHUI
CnpaBounas IlpaBoBas Cucrema

Koncynprant [1nr0C JoroBop 2674 0e3 orpaHUYeHUN

HNupopmanmoHHO-CIIPaBOYHBIC CUCTEMBI

56 PI'ATY - http://www.rgatu.ru;

OBC «IOpaiit». Pexum mocrymna:http:/www.biblio-online.ru

OBC «IPRSmarty. Pesxxum nocrymna: http://www.iprbookshop.ru/16402
9bC «Jlanpy. — Pexxum nocryma: http://e.lanbook.com/

14 ®@oHaBbI OLEHOYHBIX CPEICTB ISl TeKYIIero KOHTPOJISI YCIeBaeMOCTH W
NMPOMEKYTOUHOM aTTecTalMi o0ydamuxcs (mpuiioxenue 1)

15. MarepuaiabHo-TexHuyeckoe odOecnedyenue. Ilpuioxkenue 9 k OOIl
MarepuanbHO-TEXHUYECKOE 0OecTieueHue OCHOBHOM 00pa3oBaTeIbHOM MpOorpaMMbl


http://e.lanbook.com/
http://www.rgatu.ru/
http://e.lanbook.com/

MHUHHUCTEPCTBO CEJIbBCKOI'O XO351ICTBA
POCCHUHCKOM ®EJIEPAIINU

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I’KETHOE
OBPA3OBATEJIbBHOE YYPEKJIEHHME BBICIIEI'O OBPA30BAHUA
«PSIBAHCKUM T'OCYJJAPCTBEHHBIN ATPOTEXHOJIOI' MYECKUH

YHUBEPCUTET UMEHMU I1.A. KOCTBIYEBA»

YrBepxkaao:
[Ipencenarens METOOUYECKOM KOMUCCUU
10 HAIIPABJICHUIO IOATOTOBKH

— 35.04.06
! . ArpouHXeHepus
~ (xon) X (na3BaHue)
] J1. O. OneitHUK
« 20 » MapTa 2024 r.

PABOYAS TIPOTPAMMA IMPOU3BOJCTBEHHOM NPAKTUKH
HayuHo-uccien0BaTe1bckasi padora
(Haumenosanue)

YpoBeHb nNpoheccuoHATBHOI0 00pa30BaHUsA MATHCTPATYPA

HanpasJsienue noaroroBku 35.04.06 - ArpouH:keHepus

Marucrepckas nporpamma Llugposbie TeXHHUYECKHE CUCTEMbI B
arpo0u3sHece

KBanudukanus (cTenenb) BbIILYCKHUKA MATHCTP
®opma 00yyeHUs — OQYHasl, 3204YHAS
Kypc 1,2 Cemectp 2,4

NuddepenuupoBannblii 3auetr 2.4  ceMecTpbl

Psazaun 2024



PaGouast mporpamma cocTaBieHa C ydeToM TpeOoBaHMi (eaepalbHOTO TOCYAapCTBEHHOTO
0o0pa30BaTeNIbHOTO ~ CTaHJapTa BBICHIETO  OOpa30BaHUS II0  HANpPABJICHHIO  TOATOTOBKH
(cneunanbHOCTH) 35.04.06 ArpounxeHepus,

yTBepkaeHHoro 26 uronst 2017 roma Ne 709

(mata ytBepxkaenusst ®I'OC BO)

PazpaboTuunk:

~

JOLCHT Kadeaphl «DKCIIyaTaus MAITHHHO -TPAKTOPHOI'0 ITAPkAY A OﬂeﬁHilflOK J1.O.
~ (noanuce) (D.H.0)

(momxHOCTB, Kadeapa) (mop

PaGouas mporpamma paccMoTpeHa W yTBepxkiaeHa Ha 3acemanuu kadenpsl «20» mapra 2024 1.,
npotokos Ne 8

) - / ’ . t
3aB. kadenpoit «IkcmyaTalus MAaIMHHO-TPAKTOPHOTO TapKay Aol et sy

(kadempa) (moamuce) (®.1.0.)




1. Heas npou3BoAcTBeHHON NpakTUKU «HayuHo-nccaenoBarenbckas paboTay

[lenpt0o Hay4yHO-UCCIIEIOBATEIBCKOM padOTHl SBISETCS (POPMUPOBAHHUE Y
CTYJICHTOB MAarucTparypbl MPAKTHUYECKUX HABBIKOB OJKCIUTyaTalliM M CepBUCA
TEXHUYECKUX  CHCTEM, pELICHUS HWHXEHEPHBIX 33Ja4 B  COBPEMEHHOM
CEJIbCKOXO3SIICTBEHHOM TMPOU3BOJCTBE, YMEHHUE BIAJETh METOJAaMH BBISIBJICHUS
HEUCIIPAaBHOCTE MalllMH, M coOpaTb Hay4YHO-aHAJUTUYECKUU MaTepuan Juist
HAIMCAaHMS BBIITYCKHOW MaruCTepCKOr IUCCEPTALIAM.

2. 3anauu npou3BOICTBEHHOM NMpakTHKU «HayuHo-nccnenoBarenbckas pabotay
3aayamMy Hay4HO-UCCIIEI0BATENHCKOM PAOOTHI SBIISETCS:

- pa3paboTka pabOYMX MPOrpaMM U METOJUK TPOBEIACHUS Hay4YHBIX
UCCIIEIOBAHUN U TEXHUYECKUX Pa3paboToK;

- cOop 00paboTka M cuUTEeMaTH3alus HAyYHO-TEXHUYECKOW HH(OpMAIHU MO
TEME HCCIIeI0BaHUs, BBIOOP METOAMK U CPEICTB PEIICHUS 3a/1a4H;

- BBIOOp CTaHAAPTHBIX M pa3pabOTKa YaCTHBIX METOJIUK MPOBEACHUS
HKCIIEPUMEHTOB U UCTIBITAHUM, aHAJIU3 UX PE3YJIbTATOB;

- TOJArOTOBKAa HAyYHO-TEXHUYECKUX OTYETOB, O030pOB M MyONMKalMid IO
pe3ynbTaTaM BBITIOJTHEHBIX NCCIIEOBAHUN;

- pa3paboTka (U3MYECKHX M MAaTeMaTHYECKUX MOJIENEed HCCIIEeTyEeMbIX
IPOLIECCOB, SBICHUH M OOBEKTOB, OTHCALIMXCA K TMpolleccaM MEXaHHU3alHH,
NMEKTpU(UKAIMM W aBTOMATHU3AllUM  CEJIHCKOXO3SHWCTBEHHOTO  IMPOW3BOCTBA,
nepepaboTKu CeIbCKOXO3UCTBEHHON MPOAYKIMH, TEXHHUYECKOro OOCTY>KUBAaHUS U
PEMOHTa MaIlluH 1 000PyI0BaHUS;

-TIpOBeICHNE CTaHIAPTHBIX u cepTU(UKAIMOHHBIX UCTIBITAaHUH
CeNIbCKOXO3SIICTBEHHON TEXHUKH, 3JIEKTOPOOOOPYI0BAHUS, CPEACTB aBTOMATHU3ALIUN U
TEXHHUYECKOTO CEePBHCA;

- ympaBlieHHE pe3yJibTaTaMU Hay4HO-HCCIEI0BATEIbCKON JESITEIbHOCTH |
KOMMepLHaTH3aIus paB Ha 00BEKThI MHTENEKTyalIbHOW COOCTBEHHOCTH;

- aHAJTU3 POCCUUHCKHX U 3apyOeXHBIX TEHICHIUA pPa3BUTHS MEXaHU3aIUH,
NMEKTpU(UKAMM M aBTOMAaTU3allMM  TEXHOJOTMYECKHX  TPOIECCOB B
CeNIbCKOXO03sIIICTBEHHOM IPOU3BO/ICTBE;

- MPOEKTUPOBAaHHE MAIlMH M HMX pPabOYMX OpraHOB, MPUOOPOB, amImaparos,
000py10BaHUS TUISt HMHXEHEPHOTO obecrieueHus MIPOU3BOJICTBA
CENBCKOXO03AMCTBEHHON MPOIYKIUH.

Kpome Toro, Bo Bpemsi Hay4yHO-HCCIEIOBATENbCKOW pabOThl MarucTpaHt
JOJDKeH C/AeNaTh aHalW3, CHCTEMaTH3aldio U O0000IIeHHe HAayYHO-TEXHUYECKOU
uHbOpMallMKl IO TEME HCCIEJOBAHUNA, TEOPETUYECKOE WU HKCIEPUMEHTAIbHOE
UCCIIEJOBAaHHE B paMKaxX T[OCTaBICHHBIX 3a/ay, BKJIOYas MPOU3BOJICTBEHHBIN
AKCIIEPUMEHT; CPaBHUTH PE3YyJIbTATHI UCCIEAOBAHMUS MpEAiaraeMoil UM pa3paboOTKH ¢
OTEYECTBEHHBIMU U 3apyOCKHBIMH aHAJIOTaMH, a TAKXK€ TEXHHUKO-3KOHOMHUYECKYIO
3¢ (HEeKTUBHOCTH pa3pabOTKH.
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3a1a4 NPOPeCcCHOHAIBHOU AeATeJbHOCTH

Obnactb Tunsl 3a1a4 3anauun OObeKTbI
npodeccuoHanbH | npodeccruoHanbHOi | TpodeccuoHaNIbHON npodeCCUOHAIBHON
O e TeNbHOCTH JesTeTbHOCTU JEeSTeNbHOCTH JeSTeNbHOCTH (WIN
(o Peectpy o0nacTy 3HAHMS)
MunTpyna) (mpu HEOOXOAMMOCTH)
13 CenbCcKko€ | TEXHOJIOTUYECKUI Beibop MammH ¥ | MalMHHBIE TEXHOJIOTHH H
XO03SICTBO 000pyI0BaHUS JUISL | CACTEMBI  MAalIMH ~ JUIS
TEXHUYECKOHN ¥ | IPOU3BOJICTBA, XPAHCHUS U
TEXHOJIOTUIECKON TPAHCTIOPTHPOBAHUS
MOJIEpHU3ALIUU POy KITUH
MIPOU3BOJICTBA, PacCTeHHEBOICTBA u
XpaHeHus U | )KUBOTHOBOJICTBA;
nepepaboTKu TEXHOJIOTUU TEXHUYECKOTO
CEJIbCKOXO3SHUCTBEHHO | 00CTYKUBaHUS,
i mpoayKuuu JIMarHOCTHPOBAHHUS u
peMoHTa MaIlIiH u
000py/IOBaHUS, METOIBl H
cpelcTBa UCTIBITAaHUS
MallIVH;
ANEKTPUPUIIUPOBAHHBIE U
aBTOMATHU3UPOBAHHBIE
CEJIbCKOXO351ICTBEHHBIE
TEXHOJIOTHICCKHUEC
TIPOIIECCHI,
AIIEKTPOOOOPYIOBaHUE,
SHEPreTHYECKHE yCTAHOBKH
U CpeACTBa aBTOMATH3AINH
CEIIbCKOXO3MCTBEHHOTO
HA3HAYCHUSI.
TEXHOJIOTUYECKUI ObecnieueHue MalHHbIE TEXHOJIOTHH |
3¢ deKTUBHOTO CUCTEMBl  MallUH IS
UCIIOJIb30BaHUS U | IPOU3BOJICTBA, XPAHEHUS U
HAJC)KHOU paboThI | TPAHCTIOPTUPOBAHUS
CIIOKHBIX POy KITUH
TEXHHYECKUX CHCTEM | PAaCTCHHEBOICTBA U
Opu  [POU3BOJICTBE, | ’KUBOTHOBOJCTBA;
XpaHEeHUHU U | TEXHOJOTHUH TEXHUYECKOTO
nepepaboTke o0cIy )KUBaHUA,
CCJIbCKOXO3SUCTBEHHO | AMArHOCTHPOBAHHS u
1 TIPOAYKIHH peMoHTa MaIlIiH u
000py/IOBaHUS, METOIbl H
cCpelcTBa UCIIBITaHUS
MaIlIHH;
ANEKTPUUIIUPOBAHHBIE |
ABTOMATU3UPOBAHHBIC
CEJIBCKOXO351ICTBEHHBIE
TEXHOJIOTHYCCKHUE
MIPOIIECCHI,

AJIEKTPOOOOPYA0BAHHE,




DHEPTETHYECKUE YCTAHOBKHU
A CpeAcTBa aBTOMATU3ALUU
CEIBbCKOXO03SIICTBEHHOTO
Ha3HAYCHUA.

TEXHOJIOTUYECKUI ITouck nyTeil | MamvHHbBIE TEXHOJOTHM U
COKpalIeHMs 3aTpaT Ha | CHCTEMbl ~ MallMH A
BBIIIOJTHEHUE MPOM3BOJICTBA, XPAHEHUS U
MEXaHU3UPOBAHHBIX, | TPAHCIOPTUPOBAHUS
ANEKTPUGUITUPOBAHHBI | TPOTYKITUH
X U | pacTeHHUEBOJICTBA u
ABTOMATU3MPOBAHHBIX | KUBOTHOBOJCTBA;
MTPOMU3BOJICTBEHHBIX TEXHOJIOTUU TEXHUYECKOIO
MPOLIECCOB o0cmy KUBaHUA,

JTUArHOCTUPOBAHUS u
peMoHTa MaIluH u
000py/IOBaHUS;, METOIbl U
cpeacTBa UCIIBITAHUS
MalluH;
ANEKTpUUIUPOBAHHBIE |
aBTOMAaTU3HPOBAHHBIC
CEJIbCKOXO351ICTBEHHBIE
TEXHOJIOTMYECKUE
MIPOIIECCHI,
ANEKTPOOOOPYA0BAHHE,
SHEPIreTUUECKUE YCTAHOBKHU
U CpeICcTBa aBTOMAaTU3aIUU
CEJIBCKOXO35ICTBEHHOIO
Ha3HAa4YCHMUSI.
TE€XHOJOTMYECKHUI Pa3paboTtka MaiHHbIE TEXHOJOTHH U

TEXHUYCCKUX 3aJaHui
Ha TIPOEKTUPOBAHUEC U
W3TOTOBIICHHE
HECTaHIapTHBIX
CpelICTB
MeXaHU3aIuH,
ANEKTpUPUKAIIIH,
aBTOMATH3AINH "
CpencTB
TEXHOJIOTUIECKOTO
OCHAIIICHUS

CUCTEMBl  MAaIIMH  JUIS
MPOU3BOJICTBA, XPAHEHUS H
TPAHCTIOPTHPOBAHUS
POy KITUH
pacTeHHEeBOICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUU TEXHUYECKOTO
o0cnmyKUBaHUA,
JTVArHOCTHPOBAHHSI u
peMoHTa MaIlIiH u
o0opyZoBaHus; METOABl U
cpencTBa UCTIBITAHUS
MallIVH;
AMEKTPUPUIIUPOBAHHBIE U
aBTOMATU3HPOBAHHBIC
CEJIbCKOXO351ICTBEHHBIE
TEXHOJIOTUIECKHUE
MPOLIECCHI,
3NIeKTpoo0OpyI0BaHNE,

SHEPreTUYECKUE YCTaHOBKHU
U CpEeJCTBA aBTOMAaTHU3AIUU
CEJILCKOXO3SIMCTBEHHOT'O
Ha3HAYCHMUS.




TEXHOJOTMYECKHI Paspabotka MamuHHbIE TEXHOJIOTHH H
MEPOTIPUSATHHA IO | CHCTeMBbl ~ MaIllMH IS
MTOBBIIICHUIO MIPOU3BOJICTBA, XPAHEHHUS U
3¢ PEKTUBHOCTH TPaHCIIOPTUPOBAHHUS
IIPOU3BO/ICTBA, POy KITUH
M3BICKAHUIO CIIOCOOOB | PaCTEHUEBOJCTBA u
BOCCTAaHOBIICHUSI WIJIU | )KUBOTHOBOJICTBA;
yTHITU3ALNAN TEXHOJIOTUU TEXHUYECKOIO
W3HOIIEHHBIX M3JEIUi | 00CTyKUBaHUS,
u OTXOJIOB | TUAarHOCTHUPOBAHUS u
MIPOU3BO/ICTBA peMoHTa MaIluH u
000py/IOBaHUS; METOIbl U
CpelcTBa UCIIBITAaHUS
MaIlIWH;
ANEKTpU(UIUPOBAHHBIE |
aBTOMATU3UPOBAHHBIE
CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTUYECKHUE
IIPOLIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPreTHYECKHE YCTAaHOBKH
U CpeACTBa aBTOMATHU3AINH
CEJIbCKOXO35HCTBEHHOTO
Ha3HAYCHUSI.
OpraHW3allMOHHO - | AHanu3 MamvHHbIE TEXHOJIOTHH H
yHpaBIeHYECKH SKOHOMMYECKOMN CUCTEMBl ~ MallMH A
3¢pPEeKTUBHOCTH IIPOU3BOJICTBA, XPAHEHUS U
TEXHOJIOTMYECKUX TPaHCTIOPTUPOBAHUS
IIPOLIECCOB U | IPOIYKIIHH
TEXHUYECKUX CPEJICTB, | pACTEHHUEBOJICTBA u
BBIOOD u3 HUX | )KUBOTHOBO/ICTBA;
OTNITUMATBHBIX JUISL | TEXHOJIOTHH TEXHUYECKOTO
YCIIOBUH KOHKPETHOTO | 00CTyKUBaHUS,
IPOU3BOJICTBA JIMarHOCTHPOBAHHUS u
peMoHTa MalIiH u
000py/IOBaHUS;, METOIbl H
CpelcTBa UCTIBITAaHUS
MallIVH;
ANEeKTpUUIUPOBAHHBIE |
aBTOMATU3UPOBAHHBIC
CEJIbCKOXO351CTBEHHBIE
TEXHOJIOTUYECKHUE
IIPOLIECCHI,
ANEKTPOOOOPYA0BAHHE,
SHEPreTHYECKHE yCTAHOBKH
U CpeACTBa aBTOMATHU3AINH
CEJIBCKOXO35ICTBEHHOIO
Ha3HAYCHUSI.
opraHu3anMoHHo - | [IporHo3upoBanue U | MamuHHBIE TEXHOJOTHH U
yHpaBIeHYECKH TJIAHUPOBAHUE CUCTEMBl ~ MallMH A

PEKUMOB DOHCPro- H
pecypconoTpedaeHus

MPOM3BOJICTBA, XPAHCHHUS U
TPaHCIIOPTUPOBAHUS




MPOAYKITUH
pacTeHHUEBOICTBA u
JKHBOTHOBO/CTBA,
TCXHOJIOTUU TCEXHUYCCKOTO
o0cmy KUBaHUs,
AUAraHoCTUpOBaHUA nu
PEMOHTa MalllnH 58
000pyJOBaHUs; METOABl U
CpeI[CTBa HCIIBITAHUA
MallWH;
ANEKTPUPUIIUPOBAHHBIE U
aBTOMaTI/IBI/IpOBaHHLIC
CEIbCKOXO3MCTBCHHBIC
TEXHOJIOTNYCCKHUEC
MPOIIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPTETHUYECKUE YCTAHOBKHU
U CpEICTBa aBTOMATH3AIUU
CEIBCKOXO3IMCTBCHHOTO
HAa3HAYCHUA.

OpraHm3aluoHHO - | OneHKa pHUCKOB IIpu | MamMHHBIE TEXHOJIOTHM U
yIIpaBIEHYECKUI BHEJPECHUH HOBBIX | CUCTEMbl ~ MalMH  JUIS
TEXHOJIOTMH IIPOU3BOJICTBA, XPAHEHUS U
TPaHCIIOPTUPOBAHUS
POy KIUH
pacTEeHNEBOCTBA U
KUBOTHOBOJICTBA;
TEXHOJIOTUU TEXHHUYECKOIO
o0cy>KuBaHUS,
JMarHOCTUPOBAHMSI "
peMoHTa MalIvH U
000pyIOBaHUS, METOIBI H
cpeacTBa UCIIBITaHUS
MallINH;
EKTPpU(UIUPOBAHHBIE U
aBTOMATU3UPOBAHHBIE
CEIbCKOXO351ICTBCHHBIE
TE€XHOJIOTUYECKUE
IIPOLIECCHI,
3N1eKTpoo0Opy10BaHuE,
JSHEPreTHYECKUE YCTAHOBKHU
U CpeICcTBa aBTOMAaTU3alUU
CEJIBCKOXO35ICTBEHHOIO
Ha3HAYEHUS.
opranmszanuoHHo - | Ilouck pemieHuii | MalMHHbBIE TEXHOJIOTUU U
yIPaBIEHYECKH TEXHUUYECKOIO CUCTEMBl  MalMH  JUIS
obecrieueHUs IIPOU3BOJICTBA, XPAHEHUS U
IIPOU3BOJICTBA TPaHCIIOPTUPOBAHUS
MpONyKIUH (OKa3aHUsS | MPOTyKIUH
yCIIyT) Ha | paCTEHHEBOJICTBA U
MIPEANPUATHI KUBOTHOBOJICTBA;

ITIOBBIIIICHUEC

TCXHOJIOTUHM TCXHHUYCCKOI'O




KBaTM(UKAITTH U | 00CIyKMBaHMUS,
TPEHHUHT COTPYIHUKOB | TUATHOCTUPOBAHUS u
MOAPA3ACICHUN B | pEMOHTa MalluH u
obnacTu 000pyZ0BaHUs; METOAbl U
WHHOBAIIMOHHOU cpelcTBa UCIIBITAaHUS
JeSITeNbHOCTH MaIlIHH;
ANEKTPUUIIUPOBAHHBIE |
aBTOMATHU3UPOBAHHBIC
CEJIBCKOXO35ICTBEHHBIE
TEXHOJIOTUYECKHE
TIPOIIECCHI,
AIIEKTPOOOOPYIOBAHUE,
SHEPreTUYECKHUE YCTAaHOBKU
U CpeJCTBa aBTOMATH3AINH
CEJIbCKOXO03SICTBEHHOTO
Ha3HAYECHUSI.
OpraHU3aI[1OHHO AnanTanus MaivHHbIe TEXHOJIOTHH H
yIpaBIeHYECKH COBPEMEHHBIX CHUCTEM | CUCTEMbl  MalllMH  JJs
yIpaBieHuUs MPOU3BOJICTBA, XPAHEHUS U
Ka4yecTBOM K | TPAaHCTIOPTHPOBAHUS
KOHKPETHBIM POy KUK
yCIIOBHSIM pacTeHUEeBO/ICTBA U
MIPOU3BOJICTBA KUBOTHOBOJICTBA;
TEXHOJIOTUH TEXHHYECKOTO
00cIy )KUBaHU,
JUArHOCTHPOBAHHSI "
peMoHTa MaIIiH u
000py/IOBaHUS, METOIBl H
cCpencTBa UCIIBITAaHUS
MaIlIWH;
ANMEKTpU(DUIIUPOBAHHBIE U
aBTOMATH3HPOBAHHBIC
CEIIbCKOXO35CTBEHHBIE
TEXHOJIOTUYECKHUE
MIPOILIECCHI,
ANEKTPOOOOpyAOBaAHHE,
SHEPreTUYECKHUE YCTAaHOBKU
U CpeACTBa aBTOMATHU3AINH
CEJIbCKOXO03SICTBEHHOTO
HA3HAYCHUS.
OpraHU3aI[MOHHO [IpoBenenue MaimuHHbIE TEXHOJIOTHH H
yIpaBIeHYECKHHA MapKeTHHTa U | CHCTeMBl  MallliH  JJs
MOJITrOTOBKA  OM3HEC- | MPOU3BOJACTBA, XPAHEHUS H
TUTAHOB TTPOM3BOJICTBA | TPAHCIIOPTUPOBAHUS
u peanu3anuy | MpoIyKIHN
KOHKYPEHTOCIIOCOOHO | pacTeHHEeBOJCTBA u
W TPOAYKIMH U | )KUBOTHOBOJCTBA,
OKa3aHUs yCIyT TEXHOJIOTUH TEXHHUYECKOTO
o0Ocy KUBaHUA,
JMArHOCTHPOBAHHMSI "
peMoHTa MaIIiH u

000pyIOBaHUsI; METOABI M




cpeacTBa
MallyH;
AMEKTPUPUIIUPOBAHHBIE U
aBTOMATU3UPOBAHHBIC
CEIbCKOXO3MCTBCHHBIC
TEXHOJIOTHYCCKUE
MPOIIECCHI,
3NIeKTPooOOpyI0BaHNE,
SHEPTETHUYECKUE YCTAHOBKHU
U CpElICTBa aBTOMAaTH3AIUU
CEJIBbCKOXO03SHCTBEHHOTO
Ha3HAUYCHUS.

HCIIBITaAaHUA

opranu3anoHHo - | KoopauHamus pabotel | MamuyHHBIE TEXHOJOTHH U
yIpaBiIeHYECKUN nepcoHana IIPU | CUCTEMBI MaIluH ISt
KOMILIEKCHOM MIPOU3BOJICTBA, XPAHEHUS U
peueHuu TPAHCIIOPTUPOBAHUS
WHHOBAIMOHHBIX POy KLU
npoOJieM - OT UJEH JI0 | PAaCTEHHUEBOICTBA u
peanu3ainuu Ha | JKUBOTHOBOJICTBA;
MIPOU3BOJICTBE TEXHOJIOTUU TEXHUYECKOTO
o0cmy KUBaHUA,
JTUArHOCTUPOBAHUS H
peMoHTa MaIliH u
000py/IOBaHUS; METOIbI H
cpeacTBa HCITBITAHHS
MalInH;
ANEKTPUPUIIUPOBAHHBIE U
aBTOMATU3UPOBAHHBIC
CEJIBbCKOXO03SHCTBCHHbBIC
TEXHOJIOTUYCCKHUE
MPOIIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPTETHYECKUE YCTAHOBKHU
U CpEeJCTBAa aBTOMaTHU3AIUU
CEIbCKOXO3IMCTBECHHOTO
Ha3HAYEeHMS.
OpraHu3aioHHo - | Opranuzanus H | MalHHbIE TEXHOJOTUMU U
yIpaBiIeHYECKUN KOHTPOJIb PabOTHl TO | CHCTEMBI MalIuH JUIST
OXpaHe Tpyaa MPOM3BOJICTBA, XPAHEHUS U

TPaHCIIOPTHPOBAHHUS
MPOAYKIUH
pacTeHUEBOICTBA u
JKHBOTHOBO/CTBA,
TEXHOJIOTUU TEXHUYCCKOI'O
o0Ocmy KUBaHUA,
AUArHoCTUpOBaHUA n
PEMOHTa MallluH u
000pyZOBaHUs; METOABl U
cpeacTBa HCIIbITaAHUA
MalIlllH;

ANMEKTPUPUIIUPOBAHHBIE U
ABTOMATU3UPOBAHHbIE
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CEJILCKOXO3MCTBEHHBIC
TEXHOJIOTHYECKHUE
MPOIIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPTeTHUYECKUE YCTAHOBKHU
U CpeJCTBAa aBTOMaTHU3AIUU
CEJIBbCKOXO03SHCTBEHHOTO
Ha3HAYCHMUSI.

MIPOEKTHBIN [IpoextupoBanue MamvHHbIE TEXHOJIOTHH U
MallliH ¥ UX padouyMX | CUCTEeMbl ~ MallUuH Ui
OpraHoB, MNpHOOPOB, | MPOU3BOJICTBA, XPAHEHUS U
anmnaparos, TPAHCIIOPTHPOBAHUS
00opyoBaHus JUTSL | TIPOAYKITHH
UHXEHEPHOTO pacTeHHUEeBOJICTBA u
oOecrneueHus ’KHBOTHOBO/ICTBA;
MIPOU3BO/ICTBA, TEXHOJIOTUU TEXHUYECKOTO
XpaHeHus U | 00cIyKUBaHUS,
nepepaboTKu JTUAarHOCTUPOBAHUS u
CEJIbCKOXO35MCTBEHHO | PEMOHTA MalIuH u
W IPOAYKIINHU 000py/IOBaHUS, METOIBl H

cpeacTBa WCTIBITAaHUS
MaIIiH;
ANEKTPUPUIIUPOBAHHBIE U
aBTOMATU3UPOBAHHbBIE
CEJIbCKOXO35MCTBEHHBIE
TEXHOJIOTUYECKHUE
MIPOLIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPIreTHUECKUE YCTAHOBKHU
U CpelICTBa aBTOMAaTU3AIUU
CEIBCKOXO35MCTBEHHOIO
Ha3HAYCHUSI.

IIPOCKTHBIN IIpoextupoBanue MamvHHbBIE TEXHOJIOTHM U
TEXHOJIOTMYECKUX CUCTEMbl ~ MallUH 1A
IIPOLIECCOB MIPOU3BOJICTBA, XPAHEHUS U
IPOU3BO/ICTBA, TPaHCIIOPTUPOBAHUS
XpaHeHus U | IPOIAYKIIUU
nepepaboTKu pacTEeHHUEBOJICTBA u
CEJIbCKOXO3SIICTBEHHO | KMBOTHOBOJCTBA;

17} OPOAYKLHMHU, | TEXHOJIOTUM TEXHUYECKOIO

TEXHUYECKOTO o0ciy>KuBaHus,

o0cy>KUBaHUs U | IMarHOCTUPOBAHUS u

peMoHTa peMoHTa MaIluH u

CEJIbCKOXO3SICTBEHHO | 000PYIOBaHUS; METOJbl U

W TEXHUKHU cpeacTBa WCTIBITAaHUS
MalIlH;
ANEKTPUUIIUPOBAHHBIE |
aBTOMATU3UPOBAHHbBIE
CEIIbCKOXO35CTBEHHBIE
TEXHOJIOTUYECKHUE
MIPOLIECCHI,

AJIEKTPOOOOPYA0BAHHE,
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DHEPTETHYECKUE YCTAHOBKHU
A CpeAcTBa aBTOMATU3ALUU
CEIBbCKOXO03SIICTBEHHOTO
Ha3HAYCHUA.

IIPOEKTHBIN [IpoextupoBanue ManmvHHbIE TEXHOJOTHM U
CUCTEM CUCTEMBbl  MallMH  JUIS
sHeprooOecrieueHus, | MPOU3BOJCTBA, XPAHEHUS U
NEeKTpU(UKAMKM ¥ | TPAHCIIOPTUPOBAHUS
aBTOMATU3alMM  JUIS | IPOSYKIUH
00BEKTOB pacTeHHEBOCTBA u
CEJIbCKOXO3SHCTBEHHO | KMBOTHOBOJCTBA;
ro Ha3HAYeHUs TEXHOJIOTUU TEXHUYECKOTO
o0cmy KUBaHUA,
JMarHOCTUPOBAHUS u
peMoHTa MallvH u
000py/IOBaHUS;, METOIbl U
CpelcTBa UCIIBITaHUS
MallWH;
ANEeKTpU(PUIIUPOBAHHBIE U
aBTOMATU3UPOBAHHBIE
CEJIbCKOXO351ICTBEHHBIE
TEXHOJIOTUYECKHUE
IIPOLIECCHI,
ANEKTPOOOOPYA0BAHHE,
SHEPreTUYECKHE yCTAHOBKU
U CpejCcTBa aBTOMATHU3AINH
CEJIBCKOXO35ICTBEHHOIO
Ha3HAaYEeHUS.
01 Me1aroru4ecKuit Brimonnenue OO6yuarommecs,
Obpa3oBanue U byHKIUH MIPOTPaMMBbI
HayKa IIpenoiaBaTeis B | Mpo(eCCHOHATBHOIO
00pa3oBaTeNbHbIX oOyudeHus, Hay4HO -
OpraHM3aIusaX METOAMYECKHE M y4eOHO -
METOIMYECKUE MATEPUAIIBI
Hay4HO - | AHanM3 POCCUHUCKUX U | MallMHHBIE TEXHOJIOTHH H
UCCIIEZIOBATENIbCKUI | 3apyOeKHBIX CUCTEMBl  MallUH A
TCHACHLIUA DPa3BUTHUSA | IPOU3BOJACTBA, XPAHEHUS U
MEXaHU3ALHH, TPAHCIIOPTUPOBAHUS
AEKTpUUKALUKA U | IPOTYKIUH
aBTOMAaTU3ALNH pPacTeHHEBOICTBA U
TEXHOJIOTMYECKUX KUBOTHOBOJICTBA;
IIPOLIECCOB B | TEXHOJIOIMH TEXHUYECKOTO
CEJIbCKOXO35ICTBEHHO | 00CITyKHBaHUS,
M IIPOU3BOJICTBE JMarHOCTUPOBaHMUSI u
peMoHTa MalIiH U
000py/IOBaHUS, METOIBl H
cpelcTBa UCTIBITAaHUS
MallNH;
ANMEKTpU(DUIIUPOBAHHBIE U
aBTOMATU3UPOBAHHBIE

CEBCKOXO3SIMCTBEHHBIE
TEXHOJIOTUYECKUE
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MPOIIECCHI,
ANEKTPOOOOPYA0BAHHE,
SHEPreTHYCCKHE yYCTAHOBKH
U CpeCTBa aBTOMATH3AINH
CEJIbCKOXO035MCTBEHHOTO
HA3HAYCHUSI.

HAy4IHO - | Coop, 00paboTka, | MamuHHBIE TEXHOJOTHH U
UCCIIEIOBATEeIbCKUN | aHAJU3 U | CHCTEMBl ~ MallUH  JUIs
cucTeMaTu3alus MIPOMU3BOJICTBA, XPAHEHUS U
Hay4YHO-TEXHUYECKON | TPaHCIIOPTUPOBAHUS
nHpOpMaIUK MO TeME | MPOIYKIIUU
UCcreI0BaHus pacTEeHHUEBO/ICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUU TEXHUYECKOTO
o0cnmyKUBaHUA,
JTUArHOCTUPOBAHUS u
peMoHTa MalIuH u
o0opyZoBaHus; METOABl U
cpeacTBa UCIIBITAHUS
MaIIUH;
ANEKTPUPUIIUPOBAHHBIE U
aBTOMATU3UPOBAHHBIC
CEJIbCKOXO35MCTBEHHBIE
TEXHOJIOTMYECKUE
MPOIIECCHI,
ANEKTPOOOOPYAOBAHHE,
SHEPTETHUUYECKUE YCTAHOBKHU
U CcpejCcTBa aBTOMATHU3AINH
CEJIbCKOXO35MCTBEHHOTO
Ha3HAYCHUSI.
HAay4HO - | Pa3pabotka nporpamm | MamvHHbBIE TEXHOJIOTHH U
UCCIIEIOBATeIbCKUN | IPOBECHUSI HAay4YHBIX | CHCTEMbl ~ MAallUH Ui

HUCCIEIOBAHUN

MPOMU3BOJICTBA, XPAHEHUS U
TPAHCIIOPTHPOBAHUS
MPOAYKITUH
pacTEeHHUEeBOICTBA u
’KHBOTHOBO/ICTBA;
TEXHOJIOTUU TEXHUYECKOTO
o0cmy KUBaHUA,
JUAarHOCTHPOBAHUS H
peMoHTa MaIlH u
000py/IOBaHUS; METOIbI H
cpeacTBa HCIIBITAHUS
MallliH;
ANIEKTpU(UIUPOBAHHBIE U
aBTOMAaTU3UPOBAHHbIC
CEJIBbCKOXO3SHCTBCHHBIC
TEXHOJIOTHYCCKUE
MPOIIECCHI,
ANEKTPOOOOPYAOBAHHE,
SHEPTETHYECKUE YCTAHOBKHU
M CPEeJCTBA aBTOMAaTH3AIUU
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CEJIBbCKOXO03SHCTBEHHOTO
Ha3zHa4YCHHA.

Hay4YHO - | Betbop cranmapTHbIX | MallMHHBIE TEXHOJIOTHH H
UCCIIEIOBATeNIbCKUN | U pa3paboTKa YaCTHBIX | CHCTEMbl ~ MalUUH Ui
METOAMK TPOBEJCHUS | MPOU3BOJCTBA, XpPAaHEHUS U
IKCIIEPUMEHTOB U | TPAHCTIOPTUPOBAHUS
WCTIBITAHUHN,  aHAIHU3 | POIYKIIUU
UX pe3yJIbTaTOB pacTeHHUEeBO/ICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUU TEXHUYECKOTO
o0Ocy KUBaHUA,
JTMArHOCTHPOBAHUS u
peMoHTa MaIluH u
000py/IOBaHUS;, METOIbl H
CpelcTBa WCTIBITAaHUS
MaIIUH;
ANEKTpU(UIUPOBAHHBIE |
aBTOMAaTU3UPOBAHHbBIE
CEJIbCKOXO035CTBEHHbIE
TEXHOJIOTHYECKUE
IIPOLIECCHI,
ANEKTPOOOOpYyAOBAHHE,
SHEPIreTUUECKUE YCTAHOBKHU
U CpelCcTBa aBTOMAaTU3AIUU
CEJIbCKOXO35MCTBEHHOTO
Ha3HAYCHUSI.
Hay4HO - | Pa3zpabotka MamvHHbIE TEXHOJIOTHM U
HCCTIEZIOBATEIIbCKUN | (PU3UUECKUX U | CHCTEMBl ~ MAIlMH IS
MaTeMaTHYECKUX MPOM3BOJICTBA, XPAHEHUS U
MOJIeJIeH, MPOBEJCHUE | TPAHCTIOPTHUPOBAHUS
TEOPETUYECKUX U | IpOIyKIHNU
SKCIIEPUMEHTAJIBHBIX | PACTEHHUEBOJICTBA u
uccle0BaHut KUBOTHOBOJICTBA;
IPOLIECCOB, SIBJICHUN U | TEXHOJIOTMM TEXHUYECKOTO
00BEKTOB, o0cy KUBaHUA,
OTHOCSIILIUXCS K | IMarHOCTUPOBAHUS u
MEeXaHU3aI1H, peMoHTa MaIluH u
ANeKTpUpUKAIIIH, 000py/IOBaHUS, METOIBl H
aBTOMATHU3AINHT cpeacTBa WCTIBITAaHUS
CEJIbCKOXO35MCTBEHHO | MAlllUH;
ro MPOU3BOJCTBA, | YNEKTPUPHUIIMPOBAHHbIE U
nepepaboTKu aBTOMATU3UPOBAHHbBIE
CEJIILCKOXO3SUCTBEHHO | CENbCKOXO0351iCTBCHHBIC
i MPOAYKIMH, | TEXHOJIOTUUECKHUE
TEXHUYECKOTO IIPOLIECCHI,
00CITyKUBaHUS U | 2IeKTpooOOpyaOBaHUE,
pEMOHTa MAalIMH U | SHEPreTUYECKUE YCTAaHOBKU
00opyoBaHus U CpelICcTBa aBTOMAaTU3AIUU
CEIIbCKOXO3MCTBEHHOTO
Ha3HAYCHUSI.
Hay4YHO - | IIpoBenenue MamuHHBIE TEXHOJOTHH U
HCCIIEJIOBATENIbCKUN | CTAaHAAPTHBIX CUCTEMBl ~ MallMH  JUIA
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UCTIIBITAHUIN MPOU3BOJICTBA, XPAHEHHS U
CEJIbCKOXO3SHCTBEHHO | TPAHCIIOPTUPOBAHHUS
i TEXHHUKH, | TIPOTYKIHH
3JIEKTPOOOOPYIOBaHU | PACTEHHEBOJCTBA u
o, CPEJCTB | )KUBOTHOBOJICTBA;
aBTOMATH3AINH U | TEXHOJOTUU TEXHUUYECKOTO
TEXHUUYECKOIO o0cCy>KuBaHUS,
cepBuca JTVArHOCTHPOBAHHUSI u
peMoHTa MaIIiH u
000pyIOBaHUS, METOIBI H
cCpelcTBa HCIIBITAHUS
MaIlIWH;
ANMEKTpU(DUIIUPOBAHHBIE U
ABTOMATHU3HPOBAHHBIC
CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTUYECKHUE
MIPOLIECCHI,
ANEKTPOOOOPYyAOBaAHHE,
SHEPreTHYECKHE yCTAHOBKU
U CpejcTBa aBTOMAaTHU3alUU
CEJIbCKOXO03SICTBEHHOTO
HA3HAYCHUSI.
Hay4HO - | Pemmenne 3amau B | MalvHHBIE TEXHOJOTUU H
UCCIIeIOBATEeNbCKU | oOmacTu pPa3BUTHA | CHCTEMbl ~ MAalIMH A
HAayKd, TEXHUKH | | IPOU3BOJCTBA, XPAHEHHS H
TEXHOJOTHUH C YYETOM | TPaHCIOPTHUPOBAHUS
HOPMAaTUBHOTO POy KITUH
MIPaBOBOTO pacTeHHEeBOICTBA U
perynupoBaHuUs B | JKHUBOTHOBO/ICTBA;
ctepe TEXHOJIOTHU TEXHUYECKOTO
WHTEIIEKTY aIbHOM o0cCTyKUBaHUS,
coOCTBEHHOCTHU JMAarHOCTUPOBAHHUS "
peMoHTa MaIIiH u
0o00OpyZOBaHus; METOABl U
CpelcTBa UCTIBITAaHUS
MaIlIWH;
EKTPpU(UIUPOBAHHBIE U
aBTOMATU3UPOBAHHBIC
CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTUYECKHUE
IIPOLIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPreTHYECKHE yCTAHOBKU
U CpeACTBa aBTOMATHU3AINH
CEJIbCKOXO035MCTBEHHOTO
HA3HAYCHUSI.
opraHm3anuonHo - | [foaroroBka Hay4yHo- | OOyuarommecs,
yIpaBIeHYECKHHA TEXHHUYECKUX OTYETOB, | IPOTPAMMEI
0030poB, myOnuKanuil | mpodeccunoHanIbHOro
o pesynbratam | oOydeHus, HAy4HO -
BBITIOJTHEHHBIX METOJMYECKUEe U Yy4eOHO -
UCCIEeI0BaHUI METOJIMYCCKUE MATSPUAIIBI
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3. MecTo npon3BoACTBEeHHOM MpaKkTHKH «HayuHo-KccaenoBaTenbekas paboTay
B crpykrype OOII Mmarucrparypsl

HayuHo-uccnenoBarenbckasi pabota OTHOCUTCS K 1ukiy «lIpakTtuku, B TOM
YyHuce HayqHO-HUccieaoBarenbekas padora» b2.0.02(11)

Bun npodeccrnonanbHO#M EATeTbHOCTH MaruCTPOB, Ha KOTOPbIE OPUEHTUPYET
Hay4HO-UCCIIeIoBaTelnbCckass  paboTa,  SBISETCS  HAy4YHO-UCCIENOBaTEIbCKas
NEeATETbHOCTD.

Jns ocBoenuss  gucnuiuinHbl  «HaydHo-mccnenoBarenbckas — paboray
oOydJaroriecss UCIMOJIb3YIOT  3HAHWSA, YMEHHUS, HaBbIKU, IIOJIyYCHHBIE U
chOpMHUPOBAHHBICE B XOJ€ OCBOCHHS JUCIUIUIMH TPO(ECCHOHATBLHOTO IUKIIA:
"NmxenepHoe oOecrmeueHne OHKCIDTyaTallid W CEepPBHCAa MAalIMHHO-TPAKTOPHOTO
napka", "JlabopaTopHbBIM peMOHTHBIM MPAKTHUKYM .

Hayuno-uccnenoBarenbckas pabora SIBISETCS JOTWUYECKUM MPOJOJIKEHUEM
npodeccuoHaTbHOTO 00y4ueHus. OHa SBISIETCS TUTOMIAAKON IS 3aKPETUICHHS 3HAHUN
M yMEHWH, TOJYyYEeHHbIX Ha 3aHATUSAX 1O  JaHHBIM  OOIICHAYYHBIM,
po¢eCCUOHATIBHBIM U TPO(DUILHBIM JUCIUIUIMHAM, U JUIS peal3allii KX B HAYYHO -
HCCIIEIOBATEIbCKON NesiTenbHOCTH. OCBOCHUE HABBIKOB HAYYHO-HCCIIEIOBATEIHCKON
paboThl SIBISETCS HEOOXOJUMBIM TOJATOTOBUTEIBHBIM ASTANlOM JUISl BBIIOJTHEHHUS
MarucTepCcKON IUCCEPTALUN.

4. Buja npou3BojAcTBeHHOM mpakTukU HayuyHo-uccienoBaTenabckas pabora
Cnoco0 npoBeeHNsi MPAKTUKM CTallMOHAPHAS W/WIN BbIE3THAS
dopMbl TIpoBeieHHsT NpakTHKH «HaydHo-ucciaenoBarenbckas padoTay -

TIUCKPETHAS.
Tun npakTuxku [IponsBoacTBeHHas

®dopwmebl ipoenenuss HUP — npoBenenre ncciaenoBanuii B HAyIHBIX J1a00OpaTOpUsIX
U anpoOaiys B IPOU3BOJICTBEHHBIX YCIOBHUSIX.

41. Bupa, cnoco0bl 4 popma npoBeaeHUs] NPAKTUKH, IPUMeHeHHe 3J1eKTPOHHOT 0 00y4eHHs U
ANCTAHIMOHHBIX 00pa30BaTeJbHBIX TEXHOJIOT Hii.

Bun npaxktuku — Hayuno-uccnenoBatenbekas pabora

[IpoBOoAMTCS C MPUMEHEHHEM JJIEKTPOHHOTO OO0YYEHHUS M JMCTAHIIMOHHBIX 00pPa30BaTEIbHBIX
TE€XHOJIOTHil.

4.2. Haanune npakTHYeCKOW MOATOTOBKU:

— MpaKTHKa, peau3yeTcss YaCTUYHO B (popMe MPaKTHUECKOI MOATOTOBKH, OT/JCJIbHBIC 3aaHUs
(U3 4mclia BBIJIABA€MbIX/BBIIOIHAEMBIX CTYJIEHTOM) pealu3yloTcs B (opme mpakTHUeCKOU
MOATOTOBKH.

4.3.  Buasbl padoT, cBA3aHHBIE ¢ Oyayuieil mpogeccHOHAIbLHOI JesITeJLHOCTHIO H HATIPABJIEHHBIE HA
¢dopMupoBaHHe, 3aKpellieHHe, Pa3BHTHE NPAKTHYECKHX HABBIKOB W KOMIETEHIHW M0
npog 0 TeXHMYEeCKHe CHCTEMBI B arpodu3Hece.

Bun pabGor — IloaroToBuTenbHBIA 3Tam: HHCTpyKTax mo Th, oO3HaKoMJIeHHWE C HAy4YHO-
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HCCIIeI0BATEILCKOM 6a30it
Pa3paboTka METOIUKH TPOU3BOICTBEHHBIX UCCIICIOBAHMIMA
IIpoBeneHue 3KCIEpUMEHTOB.
O06paboTka U aHAIK3 PE3yIbTATOB MPOU3BOICTBEHHBIX MCCIICTOBAHUI
5. Mecro U Bpemsi NpOBeACHUS IPOU3BOACTBEHHOM NpakTuKH «HaydHo-

HCCICAOBATCIbCKAA pa60Ta».

MecTtoM mpoBelneHUsT HAyYHO-HUCCIIEeI0BAaTEIbCKOW PabOThl MOTYT SIBISITHCS:
PEMOHTHO-TEXHUYECKHE ¢  CHCIHATU3UPOBAHHBIE PEMOHTHBIC  MPEATPHUSATHS,
pEeMOHTHBIE MacTepckue TnepenoBbix xo03saicTB  AIIK; ydeOHbIE ©  OMNBITHBIE
XO35IUCTBA; MPOMBILUICHHBIE MPEANPUATUS MO H3TOTOBICHUIO TEXHOJIOTHYECKOTO
o0opymoBaHUs JUIsl TIEPBUYHOM TMepepabdOTKU TMPOAYKIMH PAaCTEHUEBOJCTBA U
KUBOTHOBOJZCTBA; MPEINPUATHS TEXHHYECKOTO cepBHca, 0azoBas kadenpa. Dopma
COOCTBEHHOCTH MPEANPHUITUNA IIPU 3TOM MOXKET OBITh JTIFOOOH.

JUIs WHBaIMJIOB MECTO BBINOJIHEHUS HAYYHO-HCCIEA0BATENBCKON pPabOThI
BBIOMpAETCs C y4eTOM CHEIU(PUKU OTPAaHUUEHHUS BO3MOXKHOCTEH U HaIHuus pabodnx
MecT, 000pYIOBaHHBIX JIJIsl HHBAJIHUIOB.

HayuHo-uccnenoBarennckas pabora mpoBoauTcst Ha 1 Kypce Bo 2 cemecTpe — 4
HeJeNn, Ha 2 Kypce B 4 cemecTpe -4 Heaenu (ouHas popma oOydeHHs ).

6. KommnereHnuu oOydamwiuerocsi, ¢opmMupyemble B  pe3yjabTarte
NMPOXOKAEHUs TNPOU3BOJACTBEHHOIl mnpakTukM «HayuHo-uccienoBaTenbckas
paboTay.

B pesynbTare Hay4yHO-MCCIEeA0BATEIbCKOH PadoThl 0Oy4YaromIMiCs TOJKEH
MIPUOOPECTH CIICAYIOIMINE KOMIICTCHIINH:

Ynueepcaﬂbnbze KomnemeHuuu 6bINYCKHUKO6 U um)ulcamopbz ux
00CmuUdICeHU
Kareropus Kox v naumenoBanue | Kog u HauMmMeHOBaHHME WHIMKATOpa
YHUBEPCAJIbHBIX yHHUBEPCaIbHOU TOCTHUKEHUS yHHUBEpCaIbHOU
KOMIETEHIUH KOMIETEHIINH KOMIETEHIIUH
KommyHnukanus VK-4. Cnocoben | YK-4.1. JemoHcTpupyet
MIPUMEHSITD WHTErPaTUBHBIC YMEHHUS,
COBPEMEHHbBIE Heo0X0IuMbIe JUISt HaIlMCaHUs,
KOMMYHHKATHBHBIE IUCBMEHHOTO nepeBojia u
TEXHOJIOTUH, B  TOM | PEJIaKTUPOBAHUS Pa3TUYHBIX
quclie Ha | aKaJIeMHYECKHX TEeKCTOB (pedepaTos,
WHOCTPaHHOM(BIX) acce, 0030pOoB, CTaTEH U T.JI.)
sa3bIKe(ax), s | YK-4.2. IlpencraBiser pe3yiabpTaTsl
aKaJIeMHYECKOr0o U | akaJeMuuecko u npodeccruoHanbHON
podeccuoHalIbHOTO JeSATeIbHOCTH Ha Pa3IMUYHBIX
B3alMOJEHCTBUSA HAyYHBIX MEPOIPUATHSIX, BKIOYas
MEXyHapOaHbIE
VK-4.3. JemoHcTpupyer
WHTETPATHUBHBIC YMEHHUS,
HeoOXomumbie 111 A(PPEKTHBHOTO
ydacTds B aKaJeMHUYECKUX U
Ipo(ecCHOHANBHBIX AUCKYCCUSIX




CamMoopranuzanus u
camopa3BuTHe (B TOM
qucie
3I0pOBbECOEPEIKEHHE)

VK-6. Coocoben
OIpECIsATh u
pean30BhIBATH
IPUOPHUTETHI
coOCTBEHHOM
EeITEILHOCTH H
CIIOCOOBI ee

COBCPIICHCTBOBAHUA Ha
OCHOBEC CaMOOIICHKH

VYK-6.3. [Inanupyert
npodecCHOHANbHYI0 TPAEGKTOPHUIO C
y4ETOM 0coOeHHOCTEH KaK

npodeccuoHalbHOM, Tak U APYIrHX
BHJIOB JICSITEILHOCTH U TpeOOBaHUMA

pBIHKA TpyJa

Oowenpogheccuonanvuvie KOMnemeHyUuU 6bINYCKHUKOG
U UHOUKAMOPBL UX 00CHUICCHUS

Kareropus Kona u HaumeHoBaHue Kon u HauMeHOBaHME HHIMKATOPA
obmernpodeccuoHanbHBIX | 00menpodeccuoHanTbHON JOCTHKEHHS
KOMIIETCHIIN I KOMIIETEHIINU oOuienpogeccuoHaIbHOM

KOMIETSHIINH

OIIK-1. Cnocoben | OIIK-1.1. 3HaeT OCHOBHBIE METOBI

aHANIU3UPOBATH aHanu3a JOCTIDKCHMH  HAyKu U

COBpEMEHHBIE MPOOIEMBbI | IPOU3BOJICTBA B  arpoOMHKEHEPUU

HaykKu M TpousBojcTBa, | OITK-1.2. Ucnonsiyer B

pemaTh 3a/1aun pa3BUTUS | TPOPECCUOHATBHON NEATEITBHOCTH

oOJractu

OTEUYECTBEHHbIE M 3apyOekHble 0azbl

npodeccroHalbHOMI JAHHBIX M CHCTEMbl y4yeTa Hay4YHBIX
JNEATeIbHOCTH W (WJIM) | Pe3yJbTaToOB
OopraHu3anuu OIIK-1.3. Brinensier Hay4HbIE
pe3yJIbTaThl, UMEIOIME MPAKTUYECKOE
3HaYeHUE B arpOUHKEHEPUU
OIIK-1.4. IlpumeHser JOCTYIHBIE
TEXHOJIOTHH, B TOM qucie
UH(POPMAIMOHHO-
KOMMYHHMKAIIMOHHbIE, [UISl PELICHUS
3a1a4 npodeccroHanIbHOM
JesITeIbHOCTH B arpOUHKEHEPUH
OIIK-3. Crnoco0Oen | OIIK-3.1. AHanu3upyer MeToAbl U
UCIOJb30BaTh  3HAHUSA | COCOOBl  pelieHus  3ajad 1o
METO/OB pellIeHus 3a7au | pa3pabOTKe HOBBIX TEXHOJOTMH B
npu pa3paboTKe HOBBIX | arPOUH)KEHEPUU
TEXHOJIOT Uil B | OIIK-3.2. Hcnonsiyer
npodeccroHalbHOM H(}OpPMaLOHHbIE pecypcesl,
NS TeIbHOCTU JNOCTUKEHHUSI HAyKU U NPAKTUKU MpHU
pa3pabOoTKe HOBBIX TEXHOJOTHH B
arpoMH)XEHEpUU
OIIK-4. CrnocobGen | OIIK-4.1. AHanu3upyeT MeETOAbl H
IIPOBOAUTH Hay4HbIE | CIIOCOOBI pereHus
UCCIIEeI0BaHus, UCCIIEIOBATENbCKUX 3a1a4
aHaJIU3UPOBATH OIIK-4.2. Hcnone3yer
pe3ynbTaThl U TOTOBUTH | MH(OPMAIIMOHHBIE pecypchl,
OTYETHBIE IOKYMEHTbI Hay4HYIO, OTIBITHO-

HKCIIEPUMEHTAIBHYI0 M HPUOOPHYIO
0a3y Uil TIPOBENCHUS MCCIIEJOBAHUI
B arpOMH>KEHEpUU

17
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u

OIIK-4.3. ®opmynupyeT pe3ysibTaThl,
MOJIyYEHHbIE B XOJE€  pEIICHHUS
HCCJIEA0BATENbCKUX 3a]1a4
OIIK-5. Cmocoben | OIIK-5.1. Bnaneer METOJaMH
OCYIIECTBJIATh TEXHUKO- | JIKOHOMHUYECKOIO aHajiu3a MW Yyyera
SKOHOMHUYECKOE rokKaszarelnei MPOEKTa B
000CHOBaHHE MPOCKTOB B | arPOMHKEHEPUH
npodeccuoHaIbHOU OIIK-5.2. Amnanusupyer OCHOBHBIE
NEeATEIIbHOCTH IPOU3BOJACTBEHHO-DKOHOMUYECKHUE
MOKa3aTesun MIPOEKTA B
arpouHKEHEepUHU
OIIK-5.3. PazpabatbiBaeT
peJI0KEeHUS o MOBBILICHUIO
s dexTuBHOCTH MPOEKTA B
arpoOMHXEHEPUHU
P€KOM€HoyeMbl€ npod)eccuouaﬂbubte Komnemenuuu 6bINYCKHUKO6
UHOUKAmMOPbL UX 00CMuUIceHusa (npu HaIuYUuu)
3amaua I1]] O0wvexr wm obmacts | Karero | Kox u | Koxg u | OcHoBaHKE
3HaHUS (npu | pus HaVMEHOBaHHE naumenoBanu | (IIC, anamu3
HeobxoouMocmit) npodec | MPoeCCHOHATTLHON | € MHIMKATOpa | OTIBITA)
CHOHAJT | KOMITCTCHIIUH JIOCTHYKEHUS
BHBIX npoeccroHa
KOMIIET JIBHOU
ESHIMIA KOMITETEHIINI
(npu
Heobxo
oumoc
miu)
Hanpasnennocts (mpoduiib), cienann3anysi TexHuueckre CUCTEMbI B arpoOu3Hece
Tun 3a1a4 npodecCHOHATBHOM JSSITETPHOCTH: HAYYHO -HCCIIEI0BATEIbCKHUI
Ananus MaruHabIe IIK-25. Croco6en | I1K-25.1 Ananu3z
POCCHICKHX W | TEXHOJIOTHH 31 pewats 3agaud B | Pemaet OIIBITA
3apyOeKHBIX CUCTEMbI MAIllMH JUIS o0iacTu pa3BUTHS | 3a]laUH B | mpodeccrona
TEHICHUU I MIPOU3BOJICTBA, HAyKd, TEXHUKH W | 00JIacTh JIBHON
pa3BUTHS XpaHeHHS u TEXHOJIOTHH c | pa3BuTHA JeSITebHOCTH
MeXaHH3allnH, TPaHCIOPTUPOBAHHMSI Y4eTOM TEXHUKd U
ANEKTPUPHUKAIM | TIPOAYKIUU HOPMAaTHBHOTO TEXHOJIOTHH
u U | PaCTCHHUEBOJICTBA U MPaBOBOTO c y4eToM
ABTOMATH3allUH | KMBOTHOBOJICTBA; perylmpoBaHusi B | HOPMaTUBHO
TEXHOJIOTHYECKH | TEXHOJIOTUH chepe ro
X TIPOLIECCOB B | TEXHUYECKOTO WHTEJUIEKTYaIBHO | MPABOBOTO
CENIbCKOXO03SMCTB | 00CITy )KUBaHHUS, i COOCTBEHHOCTH | peryJIupoBaH
E€HHOM JIUarHOCTUPOBAHUS U us B cdepe
IIPOU3BOJICTBE pEeMOHTa MallUH H UHTEIUICKTYa
Coop, 000pyI0BaHuS; JTHHOMN
00OpaboTka, METOABl M CpeacTBa COOCTBEHHOC
aHamms3 W | UCTIBITAaHWSI MAIIIWH; TH
CUCTEMATH3aIUs | MAIUHBI, YCTaHOBKH,
Hay4HO- ammaparsl, HpI/I60pH TIK-25.2
TEeXHHIECKOU U 000pyIIOBaHHE JUIS Pemaer
uHpOpPMAIMK TIO | XpaHEHUs u 3aa91 B
TeMe MEPBUYHOU obOnactu
UCCJICIOBaHUS nepepaboTKu pa3BUTHS
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PazpaboTtka
porpaMm
MIPOBEICHUS
Hay4HBIX
HCCJICI0BaHUI
Bribop
CTaHMAPTHBIX |
paspaboTka
YaCTHBIX
METOIMK
MIPOBEACHMUS
AKCIIEPUMEHTOB
U  HCHOBITaHUH,
aHaJu3 170:4
pe3yabTaToB
Pa3pabotka
¢dusnueckux u
MaTeMaTHICCKUX
MoJeIIeH,
MIPOBEICHIE
TEOPETUIECKUX U
SKCIIEPUMEHTAIb
HBIX
HCCJICI0BaHUI
MIPOIIECCOB,
SIBIICHUI u
00BLEKTOB,
OTHOCSIIUXCSA K
MEXaHH3allHH,
ANEKTPUPUKAIH
H,
aBTOMaTu3aluu
CEIIbCKOXO0351CTB
€HHOTO
MIPOU3BO/ICTBA,
nepepadoTKH
CEIIbCKOX 0351 CTB
CHHOU

PO/ KIHH,
TEXHIIECKOTO
00CITy)KUBaHUS U
pEMOHTa MaIlluH
1 000pyZOBaHUSA
[IpoBencuue
CTaH/IapTHBIX
HUCIBITaHUI
CEIIbCKOX 0351 CTB
CHHOM TEXHUKH,
3IIEKTPOOOOPY 10
BaHUsS, CPEICTB
aBTOMAaTH3aIuU
U TEXHHYECKOIO
cepBuca
Pemenue 3amau B
obmactu
pa3BUTHS HAYKH,

POy KLU H
pPacTeHHUEBOJACTBA H
’KUBOTHOBOJICTBA, 2
TaKXKe TEXHOJOTUU H
TEeXHHYECKUE
cpencTBa
nepepadaTbIBArOIIIX
MIPOU3BOJICTB;
AIIEKTPUPUITUPOBAHH
bIC u
aBTOMAaTH3HPOBAHHBI
e
CEIbCKOX 0351 CTBEHH
BI€ TEXHOJOTUYECKHE
MIPOLIECCHI,
3JIEKTPOOOOPYAOBaHU
€,  OJHepreTHYecKue
YCTQaHOBKH u
cpeacTa
aBTOMAaTHU3AL[IN
CENBbCKOXO035ICTBEHH
OT0 Ha3HAYCHUS

HAYKH c
Y4ETOM
HOPMATHBHO
ro
MIPaBOBOTO
peEryarupoBaH
us B cdepe
HHTEJUTIEKTya
JILHOU
COOCTBEHHOC
TH
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TEXHUKH u
TEXHOJIOTHM  C
Y4EeTOM
HOPMATUBHOTO
MPaBOBOTO
peryIupoBaHus
B chepe
WHTEIICKTY ATbH
o
COOCTBEHHOCTH
IIK-26. Cmoco6en | I1K-26.1
BEIOMpATh Bribupaet
METOIVKH METOINKH
MIPOBEICHUS MIPOBEICHUS
OKCIIEPUMEHTOB | | DKCIIEPUMEH
HUCIBITaHU I TOB
I1K-26.2
Bribupaer
METOIVKHU
MIPOBEIICHUS
HUCIBITaHUH
IIK-27. Cnocoben | [1IK-27.1
paspabarbiBarh PaspabarbiBa
¢buznyeckue U | eT
MaTeMaTHYECKHE (usnieckue
MOJIEIH, u
MPOBOUTH MareMaruye
TEOPETUYECKUE U | CKUE MOJCIH
OKCIIEPUMEHTAJIBH | SIBJICHUH U
pIe HCCIIEJOBAaHHUA | OOBEKTOB,
MPOIIECCOB, OTHOCSIIIHIXC
SIBIICHUI u| 4 K
00BEKTOB, TEXHUYECKO
OTHOCSIIIUXCSA K | My
MEXaHU3aIlHH, obOecreueHn
CCIBbCKOXO3SCTBE | 10,
HHOT'O CEIBCKOX03s
IIPOU3BOJCTBA HICTBEHHOI'O
MIPOU3BO/ICTB
a
I1K-27.2
IIpoBoaut
TEOPETUIECK
ue u
JKCTIEpPHIMEH
TaabHbIE
HCCIeI0BaH
us
MIPOIIECCOB,
SIBIICHUH |
OOBEKTOB,
OTHOCSIIIAXC
i K

TCXHUYCCKO




21

My
obecrieueHn
10
CEITbCKOX 0351
HACTBEHHOIO
IPOU3BOJICTB
a
ITK-29. Crocoben | TTK-29.1
paspabarsBaTh PaspabatriBa
¢duznueckue U | eT
MAaTEMAaTUYECKUE (hmsmueckue
MOJICIIH, u
MIPOBOJUTH MaremMarnye
TEOPETHYECKUEe | | CKHE MOJICIH
OKCIIEPUMEHTAIBH | SBICHUA U
bI€ WCCIEIOBaHUS | OOBEKTOB
HPOLIECCOB, TEeXHUYECKOT
SIBJICHUM H|O
00BEKTOB 00CITyXKUBaH
TEXHHYECKOTO usi u
0o0CITy)XMBaHHsI W | pEMOHTa
PEMOHTa MaIlllMH W | MaIluH "
000pyI0BaHUs obopynoBaH
ust
[1K-29.2
IIpoBoaut
TEOpEeTHYECK
ue "
IKCTIEPUMEH
TaJIbHbIC
UCCIIeI0OBaH
us
MPOLIECCOB,
SIBIEHUA WU
00BEKTOB
TEXHHYECKOT
0
o0cTyXuBaH
ust "
peMoHTa
MalIiH "
obopymoBaH
ust

7. CTpyKTypa H cojAep:KaHue TMPOU3BOJACTBEHHOH NpakTuKU «HayyHo-
Uccae0BaTeabcKas paboTay.

OOmass TPyIOEMKOCTh HAyYHO-HCCICIOBATEIILCKON TMPAKTHKU COCTaBuseT 27
3aueTHBIX equHul 972 Jaca.

PaGora

110

MIPAKTUYECKOU

MMOJTOTOBKE,

npo¢eCCUOHATTLHOM JesTeNbHOCThIO 972 yaca.

CBSA3aHHOU

C

Oynymuei
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Buabl Hay4yHO-HCC/I€10BATEIbCKOI padoThI, BO
BpeMsl HAYYHO-HMCCJIeJ0BaTeJIbCKOI padoThI,
BKJII0Yasi CAMOCTOSITEIbHYIO pa00Ty CTy/ICHTOB H

TPY10€MKOCTh(B Yyacax)

IIpakTHuec
[Toaroro
Ne Paznennl (3Tanb) Kas
BKa O6paboTtka
n/n NPAKTHKH Co6op IIpoBeneHue MOAr0TOBKA
JKCIEPHU . | aHaIu3
uH(popmMa U3MEpPEHHU,
M. .. | pe3yJIbT. JKCIIL.
1005078 HaOII0IeHUI .
YCTaHOBK uccie0BaHui
u
[ToaroroBuTeIbHBIN NucTpykTax
3Tal: UHCTPYKTAK no Th,
no Th, 03HAKOMJIEH
1 03HAKOMJICHHE C 48 W€ ¢ Hay4HO-
Hay4HO- HCCIEeA0BaTe
HCCIIEI0BATENBCKOM JIbCKOM
0a3oit 0a3oit
Pa3zpaboTtka
Paspabotka METOJIUKHU
METOANKHU MIPOU3BO/ICTB
2 A 60 220 POHSBOA
MIPOU3BO/ICTBEHHBIX EHHBIX
HCCIIeA0BaHUM HcCIe0BaH
5078
[IpoBenenue lposenerme
3 P 48 140 396 AKCIIEPUMEH
SKCIIEPUMEHTOB.
TOB.
O6paboTka
Y aHaJu3
O6paboTka 1 aHanu3
pe3yJIbTaToOB
pe3yJbTaToOB
4 60 MPOM3BOJICTB
MIPOU3BOJICTBEHHBIX
. SHHBIX
uccie0BaHut
Hcciea0BaH
i

8. ®opma 0TYETHOCTH 10 MPOU3BOACTBEHHOM NMPAKTUKE
1. PaGouwii rpaduk (rian);

2. JIHCBHUK;
3. Ortuer;

4. XapakTepHuCcTHKa ¢ MecTa paboThl;

5. KomananpoBoyHOE yI0CTOBEPEHUE;
6. Ipyrue 10OKyMEHTBI, XapaKTEPU3YIOIIHE MPOXO0XKICHUE TPAKTUKU, (POPMBI
y4uy€Ta pEMOHTA U OTYCTHOCTH.

Vka3zaHnHbIe JOKYMCHTBI, UCKIIIOYas OTUECT, a TAKXKC MMPCACTABJICHHBIC B OPUTMHAJIC

(MHCTPYKIIHH,

HAaCTaBJICHUSA, PCEKOMCHOAIIUU U T.I[.) JOJI2)KHBI

ObITH 3aBEpEHBI

MOATIMCBIO

PYKOBOJAUTEA NPAKTUKU U COOTBeTCTBYIOIHeﬁ nevatpro. OTUeT MNOATHCBIBACT TOJIBKO IMTPAKTUKAHT.
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8. HayuHo-uccienoBarejibCKue M HAYYHO-TIPOM3BOJCTBEHHbIE TEXHOJIOTHM,
HCIOJIb3yeMble B Mpolecce MPOXOKIAeHUsI TPOU3BOJACTBEHHON MPAKTUKH
«Hayuno-uccnemoBareabckas padoTay.

B mporiecce mpoxoxaeHus MpOU3BOJCTBEHHON MPAKTUKU JTOJHKHBI MPUMEHSATHCS
CIEAYIONINE o0pa3oBaTenbHbIEC, Hay4YHO-UCCIIEI0BATEIIbCKUE u Hay4YHO-
IIPOM3BOJICTBEHHBIC TEXHOJIOTUHU: HaOIroeHue, Oecena, coop, meppudHas 00padboTKa,
CUCTEMAaTH3allUs U aHATU3 MaTepUasIoB, NOJyYeHUE BIaJCHUN U HABBIKOB, OTIMCAHUE
MOJYYEHHOTO Ha MPAKTUKE OIbITa B KypHAJI€ U OTYETE MO MPOU3BOACTBEHHOMU
MPaKTHUKE.

[lepen HayajioM MPOU3BOJACTBEHHONM TPAKTUKW CTyACHTaM HEO0OXOJUMO
O3HAKOMHTHCS C MpaBUiiaMu 0€30MacHON padOTHl U MPOUTH UHCTPYKTAXK MO TEXHUKE
0e3onacHocTd. B Hauane kaxaoro paszaena (dTama) MpPOU3BOJCTBEHHOW MPAKTUKU
CTyJICHTaM MOTYT OBITh NIPOUYUTAHBI YCTAHOBOUYHBIC JICKIIUH, OTPAKAIOIINE OCHOBHBIC
MOMEHTHI U aJITOPUTMBI IEUCTBUS.

[Ipy  BBIMOJHEHMH  PA3NUYHBIX  ATANOB  MPOU3BOJCTBEHHOW  MPAKTUKHU
oOydJaromuiics MOXET HCIOJIb30BaThb THUIIOBBIE  PEKOMEHJAIuH, Y4eOHYIO
JUTEPATypy, HWHTEPHET-PECYpPChl, HEOOXOMMMBIC [JIsi YIIIYOJCHHOTO W3y4CHHUS,
JUYHBIE  KOHCYJbTAIlMM C  PYKOBOJMTEIEM  MPOU3BOJACTBEHHOM  IPAKTHUKH.
[IpenycMarpuBaeTcs IMpPOBEJIECHUE CAMOCTOSTEIBHON pabOTHl CTYJCHTOB Ha BCeX
JTanax MPOU3BOJCTBEHHON MPAKTUKU M OOpPabOTKMU TMOJy4aeMbIX JaHHBIX, B TOM
YHCJIe PU COCTaBICHUHU OTYETA MO MPOU3BOJICTBEHHOM MIPAKTHKE.

KaxnoMy  CTyJeHTY-IpAaKTUKAHTY  BBIJIACTCS  WMHAUMBUAYyAJIbHOE  3aJIaHUC
PYKOBOJIUTENIEM MPAKTUKU OT By3a. B 3aBUCHMOCTH OT oObema pabOThl 3aJaHUE
MOYKET BBITIOITHATHCS OJTHUM CTYJICHTOM HJIM HEOONIBIION TPYMIION CTYICHTOB.

3agaHue BbIJAETCA C 1IENIbI0 Oosiee TIIyOOKOro M3y4eHUs OTACNIbHBIX BOMPOCOB
npodecCUOHAIBHOM  JIesITeNbHOCTH. HeoO0XonuMo wWMeTh B BHUJY, 4YTO B
WHIUBUyATbHOM 3aJaHUU JIOJDKHBI OBITh W DJIEMEHTHI COOCTBEHHOHW, a He
IpYNIoBoi paboOThl TO paccMaTpuBaeMOMY BOIpPOCY. Pe3ynbTaThl BBIMOJHEHUS
WHJUBUAYABHOTO 3aJaHUsi MOTYT OBITh J0JiokeHbl Ha KoHpepeniuun HUPC u
WCII0JIb30BaHbl Ipu BbinoiHEHNH BKP.

10. VYuyeOHO-MeTOAMYECKOe oOeclieyeHHEe CAMOCTOATEIbHOH  PadoThl
CTyJIeHTOB B IIpoliecce OCBOEHHS IPOU3BOACTBeHHO mnpakTuku «Hay4dHo-
nccien0BaTebcKas padoray

Tema 1. CraTucTu4yeckoe omnpejaejieHne BeposiTHOCTH. Broidopka u
reHepajbHasi COBOKYNHOCTb. Co/iep:kaHue NepBUYHON 00padoTKH HHPOPMALMH
U CTATHCTHYECKOI0 aHAJIN3A.
3ananme:

ITo pekOMEHI0BaHHOM JINTEPATYPE U3YUUTH:
1.1. CtaTuctudeckoe ornpeaeneHrne BEpOsITHOCTH.
1.2. BeiOopka u reHepaibHasi COBOKYITHOCTb.
.3. YTo BXOAUT B MEPBUUHYIO0 00pabOTKY MH(pOpMauu?
1.4. Yto siBns€TCS 1EbI0 MEPBUUHON 00pabOTKH HHPOpMaIu?



1.5. UTo BXOIUT B CTATUCTUUYSCKUH aHATU3 HHGOpMaIun?
1.6. Uto siBnsI€TCS 1ENBIO0 CTATUCTUYECKOTO aHaJIn3a nH(popMarum?
_ TemaZ2. O01uii NPUHIIAI NPOBEPKH TMIIOTE3.
3ananue:
[To pekoMeHI0BaHHOM JINTEPATYPE U3YUUTD:
2.1. UTo MOXET M 4ero He MOXKET CJIeJIaTh CTATUCTHUYECKasi MPOBEpPKa TUIOTe3?
2.2. JInst 4ero Cy>KUT MpoBepKa CTATUCTUYECKUX THUIMOTE3?
2.3. Uro Takoe nmapamMeTpuuecKne KpuTepun?
2.4. JIns 4ero NpuMEeHSI0TCS MapaMeTpUIecKue KpuTepun?
2.5. Yto HeoOX0AMMO 3HATh AJI MPOBEPKHU NApPAMETPUUECKOTO KpUTEPUS?
2.6. Ponb pyHKIIMM MpaB1onogo0usi B IPOBEPKE TUIOTES.
2.7. Yto takoe ommbdka I poma?
2.8. Yro Takoe omubka Il pona?
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2.9. Kakoii BBIBOJ ciemyeT cienaTh, €ClIM BbIOOpOYHAs OLIEHKa TOMajaeT B

00J1aCTh MaJOro MpaBIonoa00us?

2.10. Kako#t BBIBOJ CIEIyeT cHAelaTh, €CIM BbIOOPOYHAS OIICHKA IIOIAaJaeT B

00J1acTh O0JIBLIOTO MPABIONOA00US?
2.11. IlonsaTHe aqbTepPHATUBHON THIIOTE3bI?
2.12. Bunpl agbTepHAaTUBHBIX THIIOTES.
2.13. Yto Takoe HemapaMeTpUIECKUEe KpUTepUu?
2.14. Yro saBnseTcsa OCHOBHOM 3ajjaueil HerapaMeTpUIeCKuX KpuTepuen?
2.15. OcHOBHas ujiest KpUTEPHUs 3HAKOB.
2.16. CmpicioBoe coneprkanne kpurepus cornacust K. [Tupcona.

_ Tema 3. CMbICJ CpeIHEKBAAPATHYECKOT0 OTKJIOHEeHHUS U K03 Pumuenrta

KOppeJsiliu.
3axanue:
IIo pekOMEHIOBAHHOM JINTEPATYPE U3YUUTH:
3.1. OcHOBHBIE BOTIPOCHI, PEIIAEMbIE CTATUCTUYECKUM aHATHU30M.

3.2. [IpukiagHON CMBICT CPEIHErO KBAIPATUYECKOTO OTKIIOHEHHUS U Kod(duienTa

KOPPEJSLHU.
3.3. KoBapuanus Kak XapakTepuCTUKa TEHJICHIIUH CBA3U CIIyYalHbIX BEJIUYMH.
3.4. Kakoii xapakrep HUMEET COOTHOIIEHHE KOPPEIUPOBAHHOCTU
3aBHCHUMOCTBIO?
3.5. OcHoBHas 3aJ1aya KOPPEISIUOHHOTO aHAIN3A.
3.6. OcHOBHAs 3a/1a4a PErPECCHOHHOTO aHAIN3a.
3.7. OcHoBHas 3a71aua KOH(QIIIOHTHOTO aHAIU3a.
3.8. OcHOBHas 3ajjaua JUCIIEPCUOHHOTO aHAIN3a.
Tema 4. [IpuHIMNIBI IVIAHUPOBAHUS IKCIIEPUMEHTOB.
3aganue:
ITo pekOMEHI0BaHHOM JINTEPATYPE U3YUUTH:
4.1. OnpeneneHre SKCIepUMEHTA.
4.2. Jlnsg yero npeaHazHadeH SKCIEPUMEHT?
4.3. OnpeneneHue OnbITa.
4.4. Yto Takoe aKTUBHBIN U MACCUBHBIN SKCIIEPUMEHTHI?
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4.5. OnpeneneHue miaHa SKCIEPUMEHTA.

4.6. Kakue (akTopsl 3a1a10TCsl B TUIaHE 3KCIIepUMeEHTa?

4.7. CMBICTIOBOE COJIep>KaHNE TUCTIEPCUOHHON MOIENH.

4.8. CMBICIIOBOE COJIEPKAHUE PErPECCUOHHON MOJIEIIH.

4.9. Uto Takoe TUIaHUPOBaHUE IKCIIEPUMEHTA?

4.10. B 4eM coCTOUT NMPHUHIIMIT OTKa3a OT MOJTHOTO Tiepedopa?

4.11. B yem cOCTOUT NPUHILIMII TOCIIEI0BATEIBLHOTO TUIAHUPOBAHUS ?
4.12. B yem cOCTOUT MNPUHLIMIT CONTOCTABIICHUS C IIIyMOM?

4.13. B ueM cOCTOUT NMPUHLIMIT PAHIOMHU3AIUN?

4.14. B yem COCTOUT NPUHLIMIT ONTUMATBHOCTH I1aHa?

Tema 5. HazHaueHue ni1aHa 3KCIIEPUMEHTA.
3axanue:
[To pekOMEHI0BAaHHOM JTUTEPATYPE U3YUUTH:
5.1. Llenb muaHupoOBaHUs IKCIIEPUMEHTA.
5.2. KakuM ycnoBHsIM J0JKHA YJIOBJIETBOPATH HH(OpMalWs, IMOIy4yeHHass B
pe3yibpTaTe NPaBUIIBHO CILIAHUPOBAHHOI'O HKCIIEpUMEHTA?
5.3. Kak M0xHO ynpaBisaTh 3p(PEKTUBHOCTBIO HKCIIEPUMEHTAIbHBIX OLEHOK?
5.4. OOuuit BUJI JaTUHCKUX KBaJIPaTOB.

11. @opmbl NPOMEXKYTOUYHOH AaTTeCTAlMH 1O WTOraM  OCBOEHMS
NMPOU3BOJACTBEHHOI NMpakTUKH «HaydHo-HccenoBarenbckas paboTay.

3aBeplieHHeM Hay4YHO-HCCIIEA0BATEIbLCKON PabOThI CIIYXKUT O(QOpMIICHHE U
3aIyTa CTyJICHTOM OTYETA.

3a mepuoJ OCBOCHHUS MHCHUILIMHBI «HayuHo-mccaemoBaTenbckas padoTay
CTyJCHT TOTOBUT M  TPEACTaBIICT KadeapalbHOMY  PYKOBOJMUTEIIO [0
3aKJTIOYMTENIPHON KOH(EpPEeHIIMH, HO HE TMOo37aHee 5 gHed A0 3adera (BKIOYas
BBIXOJIHBIC U MPA3IHHUYHbBIC JHHU) CICAYIOIINE OTYETHBIC JOKYMCHTHI:

° WHIUBUTy ATBHBIN TUTAaH HAYYHO-UCCIIE0BATEIHCKON pabOTHI;

° JTHEBHUK HAy4YHO-UCCIIEOBATEIBCKON pabOTHI;

° HAyYHBIA OTYET M0 HAYYHO-HCCIEAOBATEIBCKON padoTe;

° MUCBMEHHBI OT3BIB HAYYHOTO PYKOBOIUTENISI O paboTe CTyIaeHTa B

MIEPUOJT HAYIHO-UCCIICTIOBATEIbCKOM PaOO0THI C pEKOMEHI0BAHHOM OIICHKOM.

Bce ykazaHHbIe TOKYMEHTHI 3aBEPSIIOTCS MOAMKUCHI0 HAYYHOTO PYKOBOIUTEIS.

[Ipu oreHke pabOTHI CTyACHTAa B MEPUOJ HAYYHO-HCCIIEIOBATEIbCKON PabOThI
Hay4YHBIN PYKOBOJMUTENh HCXOIUT U3 CICIYIOIMUX KPUTCPUECB:

° 00IIasi CUCTEMAaTHYHOCTh M OTBETCTBEHHOCTh PAaOOTHI B XOJ¢ HAyYHO-
HCCIEIOBAaTEIbCKON paboThl  (TIOCEIICHHE Hay4YHO-MCCIICA0BaTeIbCKON 0a3bl U
KOHCYJbTAIllMM C HAYYHBIM PYKOBOAUTEIEM HE pPEKe OJIHOTO pa3za B HEJEIIo,
BEITIOJTHEHHE MHIMBUIYAJIBHOTO TUIAHA),

° CTENEHb  JIMYHOTO  ydYacTUs  CTyJ€HTa B  MPEACTaBIIEMOM
HCCIIEIOBATEIIbCKOM padoTe;

° KaueCTBO BBIIOJIHCHUS ITOCTABICHHBIX 33]1a4;
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° KOPPEKTHOCTh B cOOpe, aHaIu3€ W WHTEPHpPETAlUU MPEeCTaBISIEMbIX
HayYHBIX JTAHHbIX;
° KauecTBO 0(OPMIICHUS OTYETHBIX IOKYMEHTOB.
12. YueOHO-MeTOAMYECKOE " HH(OPMAILIMOHHOE o0ecreuyeHue

Hp0H3BOIlCTBeHHOﬁ NMPaAaKTUKH «Hay4yHo-uccienoBaTeabcKas pa60Ta».

12.1 OcHoBHasi IMTEpPaTypa

1. Mokuit, M. C. Meroaon0rus Hay4HbIX MCCIEIOBAHUN : Y4YeOHUK JUIs
maructparypsl / M. C. Moxkuii, A. JI. Hukudopos, B. C. Moxkwuii ; mox pen. M. C.
Moxkwusi. — M. : U3garensctBo FOpaiit, 2021. — 255 ¢ OBC Opaiit

2. JlebeneB, C. A. Metononorusi HaydyHOTO TO3HAHUA : y4eOHOE MocoOue s

OakanaBpuata u Maructparypel / C. A. JlebemeB. — M. : UznarensctBo FOpaiiT,
2022. — 153 ¢.3bC HOpaiir

12.2 JlonoiHMTEILHAS JIUTEpaTypa

3. Hocos, B.B. /Ilmarnoctuka mamma u o6opynoBanus [Tekct] : yaeOHOE mocobwue. -
2- w3a., ucnp. u gor. - CII6. : JIans, 2021. - 384 c.

4., JlnarHOCTHKAa M TeXHHYecKoe oOcimyxuBaHue mamuH [Tekcr] : yueOnuk / AJl.
AnanpuH, B.M. Muxnun, .M. 'abutoB u ap. - M. : Akagemus, 2021. - 432 c. : [8] c.
1B. Wi. - (Beiciiee nmpodeccuoHanbHOe 00pa30BaHUE).

5. Texuomorust pemonTa MamuH [TekcTt]| : y4eOHHMK s CTyA. BbICHI. Yy4eo.
3aBeneHuid no crnen. 110304 "Texnosorust oOcnyKMBaHUSI MU PEMOHTa MallMH B
AIIK" / Tlog pen. mpod. E.A. Ilyuuna. - M. : KomocC, 2021. - 488 c. : un. -
(YuebHuKM 1 yueOHbIe TOCOOUS 7151 CTYACHTOB BbICIINX YU€OHBIX 3aBEACHUIA).

12.3 Ilepuoguyeckasi JuTepaTypa
1. Mexanu3anyst 1 3J1eKTpU(DUKALNS CETBLCKOTO X03SHCTBA.
2. CenbCKHT MEXaHU3aTOP.
3. Bectauk PITATY

12.4 TIporpammHoe obecnieueHue u UHTEepHET- pecypchl

[Tporpammuoe obGecrnieueHue

HaszBanmue I1O Ne iuueH3uun KounyecTBo mect
Office 365 mus o6Opasosanuss El | 70dac036-3972-4f17-8b2c- 0e3 OrpaHUYCHHI
(mpernogaBaTeIbCKU) 626c8be57420

Windows XP Professional SP3 Rus | 63508759 0e3 OrpaHUYCHHI
Apxusatop 7-Zip CBOOOJIHO pacTpocTpaHsieMas 0e3 orpaHUYeHUN
Bpaysepst Opera, Google CBOOOHO pacmpocTpaHsemMas 0e3 orpaHHYCHHHA
Chrome, Mozilla Firefox

Thunderbird cBOOOIHO pacrpocTpaHsiemMast 0e3 orpaHMYeHHI
AdobeAcrobatReader CBOOOTHO pacmpocTpaHsemast 0e3 orpaHUYCHUI
CrpaBounas IIpaBoBas Cucrema | norosop 2674 0€e3 orpaHUYeHU
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Koncynprant [Iroc

CrpaBo4HO-TIpaBOBas cucreMa 0e3 orpaHUYCHHH
"T"apant" CBOOOJIHO pacnpocTpaHseMast
DNeKTPOHHO-OUOINOTEUHBIE CUCTEMBI (HHTEPHET-PECYPCHI):

OBC «}Opaiit». Pexum mocryna: http://www.biblio-online.ru
OBC «IPRSmart». Pexxum nocryna: http://www.iprbookshop.ru/16402
OBC «Jlauby. — Pexxum noctyna: http://e.lanbook.com/

12.5 MeToauueckue YKa3aHusd 1Jisl IPOXOKACHUSA Hp0H3BOI[CTBeHHOﬁ MPaKTUKHA

MeTtoaudeckre pEeKOMEHIAIMK TI0 BBHITIOJHEHUIO HAyYHO-HCCIEA0BATEIbCKOMN
paboThl A1 CTYJACHTOB, OOydYalolUXCsA IO HampamieHHIO ToArotoBku 35.04.06
Arpoumxenepust (ypoBenb Maructparypbl 2024 r. DnektpoHHas OubamoTeka
PI'ATY [Dnexrponnsiii pecype] — Pexxum gocryma http://bibl.rgatu.ru/web

13. TIlepeyenr MHQOPMAUMOHHBIX TEXHOJOIHWii, MCNOJIbL3YeMbIX NpH TNPOBEleHHH
NPOM3BOJACTBEHHOH NPAKTHKH, BKJIOYasi ImepeyeHb MPOrpaMMHOro o0ecnmeyeHUst M
HH(POPMAIMOHHBIX CIPABOYHBIX CHCTeM (IIPH HEOOXOUMOCTH) _

[Iporpammuoe obGecrnieueHue

Haspanmne I10 Ne jinneH3uu KoanyecrBo mect
Office 365 nns oOpaszoBanus E1 | 70dac036-3972-4f17-8b2c- 0e3 orpaHUYCHUI
(mperno1aBaTebCKuii) 626c8be57420

Windows XP Professional SP3 Rus | 63508759 0e3 orpaHMYCHHIA
Apxusatop 7-Zip CBOOOJTHO pacmpocTpaHsemMas 0e3 orpaHUYCHHA
Bbpayszepst Opera, Google CBOOOJIHO pacTpocTpaHsieMas 0e3 orpaHUYeHUN
Chrome, Mozilla Firefox

Thunderbird CBOOOTHO pacmpocTpaHsemast 0e3 orpaHUYCHUI
AdobeAcrobatReader cBOOO/IHO pacrpocTpaHsiemMast 0e3 orpaHMYeHHUN
CnpaBounas IIpaBoas Cucrtema | norosop 2674 6e3 orpaHUYeHH
KoncynpranT [1nroc

CripaBo4HO-TIpaBOBas cucreMa 6e3 orpaHUYeHHH
"T"apant” cBOOOJIHO pacnpocTpaHsieMas

HNHpopManinoHHO-CIPABOYHbIE CUCTEMbI:
- UndopmanmonHo-npaBoBoit optan http://www.garant.ru;
- «KoncyapsranTt I[Iroc» www.consultant.ru.

14. ®@oHabI OLEHOYHBIX CPEICTB JJA TeKYHIero KOHTPOJISA YCIeBaeMOCTH M
NMPOMEKYTOUYHOM aTTecTauui o0ydarwmuxcs (npuaoxenue 1),

15. MarepuanbHo-Texuuieckoe ooOecnedenne. IIpuioxkenune 9 k OOII
MartepuanbHO-TeXHUYECKOE 0OecTieueHne OCHOBHON 00pa30BaTeIbHOM MPOTpaMMBbl
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http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://bibl.rgatu.ru/web
http://www.garant.ru/
http://www.consultant.ru/
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PaGouas mporpamma cocrtaBiieHa ¢ y4eToM TpeOoBaHMI (peneparbHOTO TOCyIapCTBEHHOrO 00pa3oBa-
TEJIBLHOTO CTaHJapTa BBICIIEro 0O0pa30BaHUs 110 HAIPaBJICHUIO MOJATOTOBKH (cneruanbHocTH) 35.04.06
ArpouHXeHepusi,

yTBepxkaAeHHOro 26 utons 2017 roma Ne 709
(mata ytBepxxkaenust ®I'OC BO)

Pa3pabotumk:

// *
S /

H i) N >
JOIICHT Ka(CcaAphbI «9KCHJ'IVaTaHI/IH MAIIIMHHO -TPAKTOPHOTI'O MMAPkA) A Onmneitauk J1.O.
‘ 0.
(JIOJ'DKHOCTB, Ka(be)lpa) ( (noanucs) (®.1.0)

PaGouas mporpamMma paccMOTpeHa M yTBepkaeHa Ha 3aceqanuu kadenpsr «20» mapta 2024 1., nmporo-
ko Ne 8

i_:;.__-'/ ALH. bauypHH

3aB. kadenpoit «DkcmTyaTarus MAaIMHHO-TPAKTOPHOTO TapKay .
(xadenpa) (moamuck) (®.1.0.)




BBenenue

Hacrosimias mporpaMma npou3BOJICTBEHHON NpakTHKH «llemarorndeckas mpakTHKay paspadoTaHa st 00ydaromuxcst
(cpok oOyuenus 2 roja) Mo HampasieHHIO ToAroToBKH 35.04.06 ArponmkeHepus HampaBieHHOCTh — «{upoBeie TexHUYe-
CKHe cucteMbl B arpobmsHece». [Ipu pazpaboTke paboyell mporpaMmbl HCXOAWIN U3 TOTO, YTO OJHA 3a4€THAsl eIMHHIA B
®I'OC BO cootserctByer 36 akagemuueckuM dacam. IIporpamma oTpakaer Lelb, 3a1a4u, pa3aessl (3Tarbl IPaKTUKN), BU-
IIBI TIPOM3BOJICTBEHHOM pabOThI Ha MPaKTHKE, BKIIOYAs CAMOCTOATENBbHYI0 paboTy OOYJalOMIMXCs U TPYIOEMKOCTb, (HOPMBI
TEKYIIero KOHTPOJISL U BUJ IIPOMEXYTOUYHOW aTTecTaluu. B mporpamme jaH CIIMCOK OCHOBHOW M BCIIOMOTaTeNbHOM JITepa-
TYpBI, YKa3aHbl METOANYECKHE ocobus U paspaborku. IIporpamma mpousBoacTBeHHOM mpakTHKH «llegarorndeckas mpak-
THKa» TI0 HaIpaBIIeHUIO MOAroToBKH 35.04.06 ArponHXeHepHs HarpaBlieHHOCTh — L{n(poBbIe TEXHIUECKUE CHCTEMBI B ar-
pobu3Hece pa3paboTaHa B COOTBETCTBHU C TPEOOBAHUSIMH, M3JIOKEHHBIMU B CIEAYIOIIMX 3aKOHOJATENbHBIX JOKYMEHTaX:-
DenepanbHblid 3akoH «O0 obpazoBanun B Poccuiickoit ®eneparum» ot 29.12.2012 1. No273-@3 (pen. ot 13.07.2015) (c
W3M. | IO, BCTyI. B cuity ¢ 24.07.2015);- @enepanbHblil rocy1apcTBEHHBIH 00pa3oBaTeNbHbINA CTaHIAPT BBICHIEr0 00pa3o-
BaHUs - MarucTparypa Mo HampaBiIeHHIO MoAroToBkH 35.04.06 ArpouHkeHepus, YTBEpKICHHBIM NMpHKa3oM MHHHCTEpPCTBa
oOpazoBanus n Hayku Poccuiickoit @eneparim ot 26.07.2017 r No 709;- Ilpnkas MunoOpa3oBanus U Hayku Poccuiickoin
Oenepanu (MunoopHayku Poccun) ot 5 anpesst 2017 r. No 301 «O6 yrBepxnennu Ilopsiika opraHu3anuy 1 0CyiecTBIie-
HUA 00pa30BaTeIbHON ASSITENBHOCTH 0 00pa30BaTeIbHBIM IPOrpaMMaM BhICIIEro oOpa3oBaHus — IporpaMmam OakaaaBpH-
aTa, mporpaMMam CIeIUaInTeTa, IporpaMMaM MarucTparypbi»; - [Ipukaz MuHucTepcTBa 00pazoBanus 1 Hayku Poccuiickoit
Oenepau (Munobpuayku Poccun) ot 27 HostOpst 2015 r. No 1383 «IlosoxkeHre 0 mpakTHKe 00y4arolnXcsi, OCBaUBAIOLINX
OCHOBHBIE TIpo(heccHOHANIbHBIE 00pa3oBaTeNbHBIE MPOTPaMMBI BBICIIIEr0 00pa3oBaHus»; - [Ipiuka3z MuHoOpa3oBaHus U HAyKH
Poccuiickoit @enepannu ot 15 nexabps 2017 1. No 1225 «O BHecennn u3meHeHni B [loyoxeHne 0 MpakTHKe 00yJaronux-
Csl, OCBaMBAIOIIUX OCHOBHBIE MpPO(decCHOHAIbHBIE 00pa30BaTEbHBIE MPOrPaMMBl BBICHIEr0 OOpa30BaHUS, YTBEPXKICHHBIH
npukazoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccutiickoit deneparnu ot 27 HosiOpst 2015 1. No 1383»;

[porpamMma cocrapieHa ¢ y4eToM TpeOOBaHHMI (emepaTbHOro TocyJapcTBEHHOIO 00pa3oBaTeIbHOTO CTaHAApTa BBIC-
mrero 00pa3oBaHs IO HAMIPABICHUIO MOATrOTOBKHU(criennatbHOCTH) 35.04.06 « ATrponHKeHepHs» HAIPaBIEHHOCTh IIPOTpaM-
MbI (mpodmin) [{udpoBbie TeXHHYECKHE CUCTEMBI B arpoOu3Hece, DJIEKTPOOoOOpYyIOBaHUE M JICKTPOTEXHONIOTHH, ((hopma
oOyueHwMsI: OYHas, 3a09Has), YTBep KICHHOTO_Y 4€HbIM coBeToM DT'BOY BO PI'ATY. [IpoTokou 3acenanus ot «23» ceHTS0-
ps 2020 roga Ne 2

BHeceHbl M3MeHEHUS B CBSI3U ¢ BCTyIuieHneM B cuity [lpukasza MunoOpuayku Poccnu Ne 885, Munnpocsemenust Poc-
cur N 390 ot 05.08.2020 "O npakTndeckoid moAroroBke odyyaronmxcs” (Bmecte ¢ "[lonoxeHneM o IpaKTHYECKOH MOAro-
ToBKe oOyuaromuxcs'"). smenenus onoopensl YuenbiM coBeToM 23.09.2020 npoTtokosn Ne2 1 yTBEpIKIEHbI PEKTOPOM.

-Ycrag ®I'BOY BO PI'ATY; - YueOHbIN T1aH 1 KaJIeHJapHBIA y4eOHBIH rpaduk HarpasieHus: noArotoBku 35.04.06 —

ArpouHXeHepHs, HalpaBIeHHOCTh (Tpo¢wib) — LndpoBbie TeXHUYIECKHE CUCTEMEI B arpoOm3Hece
- JlokanbHble HOPMATHBHBIEC aKThI, perilaMEHTHPYIOIME 00pa3oBarelbHyto nearenbHocTh B @T'BOY BO «Ps3anckuii
roCyJTapCTBEHHBIN arpoTexHoorndeckuil ynusepcureT uMenu I11.A. Kocteruesay.

1. Ileqib MpOM3BO/ICTBEHHOH (TI€IATOTHYECKO) PAKTHKH SIBJISIETCS:

- yriryOJieHue 1 3aKperieHHe TeOPETHUECKUX 3HAHNH 1 MPaKTHYECKUX YMEHUH M HABBIKOB MAarnCTPaHTOB;

-[I0JIrOTOBKA MarucTPaHTOB K BBIMIOJIHCHUIO B YCIOBHSX PEATbHOI0 IPOU3BOJICTBEHHOTO MPOIiecca TAKUX BUIOB MPO-
(eccroHanbHON IEATEIBHOCTH, KaK IIeAarorMYecKUii 1 HayYHO-MCCIIeI0BATENbCKUM; - PA3BUTHE M HAKOIUICHHE MPaKTHye-
CKMX YMEHHH M HaBBIKOB 110 cO0py, 00paboTKe, aHaIHu3y, CUCTEMaTH3alluK U pa3paboTke 00pa3oBaTebHbIX METO/IHK, a TaK-
JKe CII0cO00B NPOBEACHHS NCCIIEOBAHNH, YTO MTO3BOJIUT 3aKPETUTh (HOPMHUPOBaHUE OA30BBIX M KIIFOUEBBIX KOMIIETCHINI
Marucrpa B cepe HarpasiIeHus MoAroToBkH 35.04.06 —ArponHxeHepus.

- O3HaKOMJICHHE CTY/IEHTOB C IeIarOTHIECKIMH PEaIisIMU YIeOHOTO 3aBECHUS;

- IpHOOpETeHHUE OMBITA B IIPOLEcCe MIPOBEACHHS 3aHATHI;

- TIprOOpeTeHne ONbITA B MPOIIECCE POBEACHHS KOHKPETHOM NIEITENFHOCTH, a TaK)Ke MPUHATHS YJacTHsl B KOHKypCax-
(hecTUBAISIX;

- TpPUMEHEHHE Ha MPaKTHKE MPOPeCcCHOHATBHO-TEOPETHYECKHX U NMPAKTHYESCKUX 3HAHWH M HAaBBIKOB, KOTOPbIE OBLIH
npruoOpeTeHs! Bo BpeMs o0ydeHust B BY 3e.

- 3HAKOMCTBO CTYJCHTOB C IPUHIUIIAMH OPTaHU3aLIH y4eOHOTro TIpoLecca B By3e;

- 3HAKOMCTBO CTYJAC€HTOB C OCOOEHHOCTSIMU npenoaaBaHvd JUCHUIIIINH Pa3IMYHbIX MUKIOB,

- OBJIaIcHHE BUJaMH BY30BCKOH IEJaroruyecKoil JesITeIbHOCTH Ha YPOBHE, COOTBETCTBYIOIIEM KBATH(HUKAIUH «Ma-
TUCTPY;

- HOATrOTOBKa MaruCTpaHTOB K OCYHIECCTBJICHUIO 06pa3013aTem)Horo Iporecca B BbICHINX y‘ICGHLIX 3aBCACHUAX.



2. 3axa4u NPOU3BOJACTBEHHOI MeAarorn4eckoii NPaKTHKA

- (hopMHpOBaHNE y MaruCTPaHTa MPEJICTABICHHS O COAEPKAHUH U IOKYMEHTALMH [UTaHUPOBAHUS y4eOHOT0 TIpoLecca;

- COBEpIIICHCTBOBAHNE aHATNTHUYECKON M pe(PIeKCUBHOM NEATENPHOCTH HAYMHAOLINX TPETIOaBaTelIei;

- (hopMHUpOBaHKE YMEHUS MTPOBEACHHS yUeOHBIX 3aHATHH CO CTYJCHTaMU;

- mpruoOpeTeHHe ONbITA MearOrMYecKoi paboThl B YCIOBHSX BY3a;

- (hopMHUpOBaHKE aEKBaTHOM CaMOOIIEHKH, OTBETCTBEHHOCTH 32 PE3YJIbTaThl CBOETO TPY/Ia;

- pa3BUTHE TBOPUYECKOTO MOIX0A K PELUICHUIO MT€ar orMuecKux 3a/1a4;

- BXO/I€ MEIarOrNIE€CKON MPAKTHKN MAaruCTPaHT JOJDKEH PaclIMPHUTh U yIIIyOUTh TEOPETHUECKHE 3HAHUS: OCHOBHBIX
MIPUHIIMIIOB, METOZOB U ()OPM OpraHU3alNH MEAArOrMUECKOT0 MPOoIIecca B By3€; METOI0B KOHTPOJIS M OLIEHKH Tpodeccro-
HaJIbHO-3HAYMMBIX Ka4eCTB 00y4aeMbIX; TPEOOBAHUH, IPENbIBIISIEMBIX K ITPENO/IaBaTENI0 By3a B COBPEMEHHBIX YCIIOBHUSX;

-pa3BUTHE CIIOCOOHOCTEH MaruCTpaHTa K CAMOCTOSTEILHON AEATEIIFHOCTH B 00pa30BaTeIbHOM IIPOIIECCE M BRITIOTHE-
HUS HAY9IHO-HCCIIEIOBATEIIECKON pabOTHI: OPraHN3aTOPCKUX, aHATUTHYECKUX, KOMMYHUKATUBHBIX, HCCIICIOBATEIIECKHX, Ca-
MOOpraHU3aluu U CAMOKOHTPOJIS;

-M3y4YCHUE U yYacTHe B pa3padoTKe pabOUHX MPOTrpaMM M METOJIVK MPETIOIaBaHMsI U CIIOCO0O0B MTPOBEICHIUS HAyYHBIX
HCCIICIOBAHUH, TEXHUIECKUX Pa3padoToK;

-pa3paboTKa MPeAIoKEeHUI 0 COBEPIICHCTBOBAHHUIO TEXHUYECKON M TEXHOJOTMUYECKOH MOJIepHU3aluU 00pa3oBaTesb-
HOT'O IIPOLIECCA M TEXHUYECKON COCTaBIAIOIIEH CEIbCKOXO03HCTBEHHOTO IPOU3BOICTBA;

-(opMupoBaHue U pa3zBUTHE Y MarMCTPAHTOB MPO(PECCUOHAIBLHO 3HAYUMBIX KAueCTB, YCTOMYMBOTO HHTEpeca K mpodec-
CHOHAJIbHOM JCATCILHOCTH;

-IPHOOPETEHUE OMBITA B UCCIICAOBAHUY aKTyallbHON Hay4YHOW MPOOJIeMbl, MOJ00P HEOOXOMUMBIX MATEPHAIOB JJIS BbI-
TOJTHEHHSI BBITYCKHON KBaJH(DUKAIMOHHOW paboThI, MPOBEACHHE 3KCIIEPUMEHTOB B JIA0OPATOPHBIX U MPOU3BOACTBEHHBIX
YCITOBHSIX.

3. MecTo npon3Bo/ICTBEHHOIi e1arornyeckoii npakruku B crpykrype OOII. Ilenaroruueckas mpakTHKa OTHOCHT-
csl K mpakTrdeckoMy nukiny (ko b2) IlpakTrku, B TOM 4Mciie HayYHO-HCCIIeJ0BaTeIbcKas paboTa, B YaCTHOCTH K MIPOM3BO/I-
CTBeHHOM mpakTuke «lIpons3BoacTBeHHas nemarormdeckas nmpaktuka» b2.0.03(I1).

OcBoeHne TUCIUTUTHHBI TOTOBUT MaruCTPAHTOB K paboTe cO CIEAYIOIINMA 00beKTaMHU Mpo(ecCHOHATFHON eI TeNbHO-
CTH:

— COBpEMEHHBIE TEXHUIECKHE CPE/ICTBA OOYUCHHUS;

— COBpEMEHHbIE KOMITBIOTEPHBIE TIOACPKKN TUCIIUTITHIH.

3HaHMs, MOJyYeHHbIE Ha Mearoruueckoil NpaKkTHKe, SBISIOTCS HEOOXOJUMBIMU JIJIsl OBJIafieHus podeccueit rmpernoja-
BaTeNs BBICIICH MPOQECCHOHATEHOM IITKOIHI.

4. Tun Npou3BOACTBEHHO MEeAATOTHYECKOM MPAKTHKH.
— OpraHu3alMOHHO-YNPaBIEHYECKU I
— IeJaroru4ecKui.

4.1. Bua, cioco6sl 1 opma npoBeaeHHUs] NPAKTHKH, NPUMEHEHHE YJICKTPOHHOIO 00y4YeHHMs M JUCTAHIMOHHBIX
o0pa3oBaTeIbHBIX TeXHOJIOTHI.

Bun npaktuku — Ipou3BOICTBEHHAS.

Bupamu npodeccnoHanbHOM ASSATENPHOCTH MaruCTPaHTOB, HA KOTOPbIE OPHEHTUPYET IPOU3BOJCTBEHHAs IeAaroruye-
CKas IPaKTHUKA, SBILIOTCS Mearornyeckas 1 y4eOHO-MHHOBALOHHAs IeATeIbHOCTb.

Croco0 npoBezieHus — CTal[MOHApHAs1, BbI€3AHAs.

4.2. Hajimumne NpaKTH4YeCKOM NOATOTOBKU:

— TpaKTUKa, PEaTM3yeTCsl YaCTUYHO B (JOpME MPAKTUIECKON MOATOTOBKH, OTIACIbHBIC 3aaHus (13
YyClia BBIAABACMBIX/BBIOIHIEMBIX CTYJACHTOM) pEaTu3yloTcs B (opMe MpaKkTHYEeCKOW MOAro-
TOBKH.

4.3. Bunsl pabot, cBsizaHHble ¢ Oyayinedl MpogecCHOHATBLHON /1eATeTJHbHOCTHIO M HaNpaBJIeHHbIEe Ha
¢popmupoBanue, 3aKpenieHue, pa3BUTHEe NMPAKTUYECKUX HABBIKOB M KOMIIETEHLMI 1Mo npodu.ino

WICKTPUIECCKHUE CTAHIIUH U MOJACTAHIHHA.

Bun pabor — Uzyuenne texuuku 6e3onacHoct. CobeceioBaHUE C PyKOBOIUTEIEM NPAKTHKH.



O3HaKOMJIEHHE CO CTPYKTYpOH 00pa30BaTeIbHOrO IMpoliecca B BBICIIEM 0Opa30BaTEIbHOM YUPEKICHUH H
IIpaBUIaMH BEJICHUs IperoAaBaTesieM OTYETHON TOKYMEHTALMH.

O3HaKoOMJIEHHE C TPOTPAMMOM U COJIEpKaHUEM YUTAEMBIX KYPCOB

O3HaKOMJICHHE C OpraHU3aIMeil U MPoBeIeHHEM BeeX (DOpM YIEOHBIX 3aHSATHIH.

CamocrosiTenbHas MOAr0TOBKA IIAHOB U KOHCIICKTOB 3aHSTHH 10 y4eOHBIM M CIIUITIIMHAM.

[TonGop 1 aHANM3 OCHOBHOW M JIOMIOJHHUTEIBHON JTUTEPATYPHl B COOTBETCTBHY C TEMATUKOM ¥ IISIISIMU 3aHSI-
THH.

Pa3pabotka comeprkanust yueOHOTO MaTrepraia Ha COBPEMEHHOM Hay4qHO-METOIMYECKOM YPOBHE

[IpoBenenue pa3nmuuHbIX BUJOB yYEOHBIX 3aHATHH (JIEKLMH, IPAKTHYECKUE, CEMUHAPCKHUE U J1aOOpaTopHbIe
3aHSATHS)

[ocemenne aeKuui 1 CEMMHAPCKUX 3aHSATHH PyKOBOJUTENS IPAKTUKU

CocraBreHue oT4era 1o IpaKkTHKe.

3aiuTa oT4eTa 1o MpakTHKe.

®opma nposeneHnss NpakTuku: OopMa NpoBEACHUS MPAKTUKH —HeNpephiBHasA. [lyTeM BbIAENCHHS B KaleHIApHOM
yueOHOM TpaduKke HENmpepsIBHOTO Ieproja y4eOHoro BpeMeHn. PopMol POBEICHNS MEAArOrNIeCKON MPAKTUKH SBIISIETCS
HETIOCPEJCTBEHHOE y4acTHe OO0ydarollerocs B OPTraHM3alMOHHO-TIPOM3BOACTBEHHOM IIpollecce Y4YEOHOTO YUpexkICHHS.
HenocpencTBeHHBIMH yYacTHUKaMU OPTraHHU3aIMK U IPOBEICHUS TIeAarornuecKOi MPaKTUKH SBIISIIOTCS 00yJaloIIencs U py-
KOBOJIMTENb NPAKTUKH OT YHHMBepcHUTeTa (mpenoaasareins). OOmiee pyKOBOJACTBO NPAKTHKON OCYIIECTBIISIET JIeKaHAT WHKe-
HepHoro (akyiasrera PI'BOY BO PI'ATY coBmectHO ¢ kadenpamu. HermocpencTBeHHOE pyKOBOJICTBO IPAKTHKAHTOM OCY-
IIECTBISIET HAYYHBIH PYKOBOJMTENh MarvucTepCKOM IHCCEpTalMM W3 YHcia NMPogeccOpCKO-TPEnoaBaTelbCcKoro CocTaBa
Ka(enpbl COTIacCHO YTBEPXKICHHOMY IPHKa3y M0 yHHBepcuTeTy. OCHOBHBIMH HOPMAaTHBHO-METOIUYECKHMH JIOKYMEHTAaMH,
periIaMeHTHPYIOINMH PadoTy CTYJEHTOB Ha IMPAKTUKE, SBIISIIOTCS:

—TIporpamma 1 METOANYECKHE YKa3aHUs M0 IPOXOKACHUIO IPaKTHKH;

—HMHJIUBHUIyaIbHOE 3a/1aHHE;

—JIHEBHUK MPaKTUKH;

—IIpHKa3 YHUBEPCHUTETA O MTPOXOKACHHUH ITEAarOrMIeCKON MPAKTUKH CTYACHTAMH HH)KEHEPHOTO (haKyJIbTeTa;

[epen HayamoM MPaKTUKHU CTYJEHTY HEOOXOANMO: —B Ha3HAUCHHOE BPEMs SIBUTHCSI HA OPTaHU3AIIMOHHOE COOpaHue 1o
MPaKTHKE, KOTOPOE IPOBOIUTCS AEKaHATOM MHXEHEPHOTO ()aKkyJIbTeTa COBMECTHO ¢ KadenpaMu, U Ha3Ha4aeTcsl He MOo3/Hee,
YeM 3a MeCsIl IO Hadalla MPOXOKACHUS MPaKTHKH;

—IOJIyYHUTh OT HAYYHOTr'O PYKOBOAMTENS MPAKTUKH MHIUBHIYAILHOE 3aJlaHue, HEOOXO0ANMbIE HHCTPYKIMU U KOHCYJIb-
Taluwy;

—H3y4YUTh MPETyCMOTPEHHBIE IPOrPaMMON TIPAKTHKH MaTEPHaITBI.

B xoze nmpakTHKy MarucTpaHTy HEOOXOIMMO:

—COCTAaBUTh WHAMBHIYaIbHBIN IJTaH pabOTHI M €KEIHEBHO BECTH 3allMCH B JHEBHUKE C YKa3aHMEM XapakTepa, conep-
JKaHUS ¥ TIOPSA/IKA BBITTOTHEHHS PaOOTHI 10 BHITOJIHEHHIO TUIaHa,;

—H3y4YUTh JEHCTBYIOIINE HOPMAaTHBHO-TIPABOBBIC U OTYETHBIE JOKYMEHTHI, IPaBHiIa BHYTPEHHETO pacnopsaKa, rpadux
y4eOHO-BOCTIMTATENILHOTO MPOIIEcca 00pa30BaTEIbHOTO YUPEXKICHHUS, 1 HEYKOCHUTEIBHO COONIOaTh TPYAOBYIO TUCIUILTUHY
1 PEKUM pabOTBHI;

—CTpOro COOJIONATh IpaBHiIa OXPaHbI TPYIa U TEXHUKH OE30II1aCHOCTH;

—Yy4acTBOBaTb B IMOATOTOBKE M OCYLIECTBICHUU ILIAHOBBIX MEPONPHUATUN U IMOPYYEHHH PYKOBOJUTENS IPAKTHKH,
IPELyCMOTPEHHBIX IPOrPaMMOif;

—co0paThb ¥ MPOaHATN3UPOBATH MAaTEPHAIIBI JJIS IOATOTOBKH OTYETA.

[To oxOHYaHMM NMPAKTUKH NPAKTHKAHT CBOEBPEMEHHO CIAeT OTYET Ha Kadeapy Ui IPOBEPKU €ro MPEnoaBaTesieM, 1o-
CJIe Yero Ha3HayvaeTcs JeHb 3alIUTHl OTUETOB MO NMpaKTHUKE. 3allliTa OTYETOB JOJKHA MIPOXOIUTH 10 Hadajga CECCHH, CIEeIy-
IOMIEH TOCye Mefarornyeckol MPakTHKH, B MPOTHBHOM CIydae JaHHAs YacTh NMPOTPaMMBI BEICIIETO 0Opa30BaHHS MOXKET
CTaTh aKaJeMUYECKON 3aJJ0JDKEHHOCTBIO Ul CTYAEHTA.

OcHOBaHMEM I HAIIPABJIEHUS IPAKTUKAHTA HA TOBTOPHOE NMPOXOXKACHUE NPAKTUKY WU OTUYUCICHHS U3 YHUBEPCUTE-
Ta MOJKET OBITh:

—HEBBITIOJTHEHHUE NTPOTPAMMBI IPAKTUKH;

—TIOJydEeHHUE OTPUIIATEIFHOTO OT3hIBA;

—HEYZOBJIETBOPUTENbHAS OIIEHKA IPH 3aIUTE OTYETA;

—OTCYTCTBHE OTYETA O NIPOXOKACHUHN IIPAKTHUKH.

Mectamu IpoBeIeHUS IPOU3BOACTBEHHOM NPaKTHKH «llemarormyeckas MpakTHKay SBISIOTCA: MPOQUIEHBIE BBITYCKa-
tomrue kadenper B ®I'6OY BO PTATY.

[pakTHka 1151 00y4arOIIMXCs ¢ OTPAaHUIEHHBIMU BO3MOXKHOCTSMU 3/10POBbSI M MHBAIHIOB MIPOBOANTCS C yIETOM OCO-

OGeHHOCTeH NX NCHXO(PHU3MIECKOTO PA3BUTHS, HHANBHUAYAIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3I0POBBSI.



4.4. Hannyme mpakTH4ecKoil MOATOTOBKH: NPOM3BOJICTBEHHAs IeJaroruyeckas NMpakTHKa peaamsyercs B Qopme
NPaKTUIECKOH TTOATOTOBKH.
4.5.Buanbl padoT, cBsi3aHHbIe ¢ Oyayuell npodeccHOHATBHOI 1eATeJbHOCTHIO M HANPaBJeHHbIe HA opMupoBa-
HUe, 3aKpellieHne, pa3BUTHe MPAKTHYECKHX HABBIKOB U KOMIIETEHIMIi M0 MPO(QuJII0 COOTBETCTBYIONIEH 00pa3o-
BaTeJBHOI POrPaMMBbI.
- aHAIN3 POCCHICKHX M 3apyOEKHBIX TEHIICHIMH Pa3BUTHS MEXaHHU3AIMH, SJICKTPU(PHKALNKA U aBTOMATH3aIlUH TeX-
HOJIOTHYECKUX MPOLIECCOB B CEILCKOXO3IHCTBEHHOM MPOU3BOICTBE;

- cbop, 00paboTKa, aHATTN3 U CHCTEMAaTH3aIlsl HayIHO-TEXHIYECKOW HH(POPMAIIAN TI0 TEME HCCIICTOBAHNS,

- pa3paboTKa IpOorpaMM MPOBEJICHUS] HAYYHBIX HCCIIETOBAHHIA;

- BbI60p CTaHAapTHBIX U pa3pa60T1<a YaCTHBIX METOJUK IMMPOBCACHUA DKCIIEPUMEHTOB U HCHBITaHHﬁ, aHaJIn3 ux pe-
3yJIbTAaTOB;

-pa3paboTka (pU3NYECKUX M MaTeMaTHYECKUX MOJENEH, MPOBEACHHE TEOPETHYECKUX U AKCIEPUMEHTAIbHBIX HC-
CJICIOBAaHU TIPOLIECCOB, SIBJICHNI U 00BEKTOB, OTHOCALIMXCS K MEXaHU3aLWH, 3JCKTPH(UKAINU, aBTOMAaTH3AI[MH CEIb-
CKOXO3SICTBEHHOTO MIPOM3BOCTBA, NMEPEPabOTKH CEIbCKOXO03SCTBEHHON MPOAYKIMHM, TEXHUYECKOT'0 O0CITyKUBAHUS H
PEMOHTa MaIlIMH 1 000pyIOBaHUS;

- peleHune 3a1a4d B 00J1aCTH pa3BUTHS HAYKH, TEXHUKH M TEXHOJIOTHH C yY€TOM HOPMAaTHBHOTO ITPABOBOTO PETYJIN-
poBaHus B cepe HHTEIIEKTYyaTbHOW COOCTBEHHOCTH;

- o0yyaromuecs, IporpaMMbl TPOGECCHOHATBHOrO 00YUeHHUS, HAYYHO - METOIMYECKUE U YU4eOHO - METOANYECKUE
MaTepuabl

5. MecTo 1 BpeMs1 IpOBeieHUS MPOU3BOACTBEHHOM NeAarornyeckoi NpaKkTUuKH

MectoM TpoBeeHHS MPONU3BOACTBEHHON ITEarorHyeckoll MPAaKTHKU SBISIOTCS ayIUTOPUH MHXEHEPHOTo (akysbTera
YHUBEPCUTETA, B OTAENBHBIX CIIydasX JOIyCKaeTcs MPOX0XKICHUE IIPAaKTUKH B IPYTUX By3ax.

JInst MHBaJIMOB MECTO BBITIOJIHEHMS TPOU3BOACTBEHHOHN MENarormieckoil NPaKTUKK BBIOMPAETCS ¢ yYETOM CIELH(PUKH
OTPaHUUYCHUS BO3MOXKHOCTEN M HATMYUS pabOIHX MecT, 000PYAOBaHHBIX ISl HHBAJIH/IOB.

[Ipou3sBoacTBEHHAs Tearoruyeckas NpakTHKa MpoBOANTCS Ha 2 Kypce B 4 cemectpe - 12 Henenb (ouHast opma o0yue-
HUS).

5.1 OcoGenHocTH OpraHu3aluy MPAKTHKHU ofyvaromuxcst nHBaauaoB u jul ¢ OB3. OcobeHHocty opraHuzanum
MIPOM3BOACTBEHHON MPAKTHKH IO TOMYYEHHIO MPO(ECCHOHATFHBIX YMEHHH M OIbITa MPO(ECCHOHATBHOW NESTEIbHOCTH
06yqa}om1/1x051 HWHBAJIMAOB U JIMI] C OT'PAaHUYCHHBIMHU BO3MOXXHOCTSAMU 310POBbS.

21_]'[51 HWHBaAJIMAOB U JIMI C OrpaHUYCHHBIMH BO3MOKXHOCTAMU 310POBbA (bopMa MPOBEACHUS MPAKTUKN YCTaHABJINBACTCA
(haxyIIBTETOM C y4eTOM O0COOEHHOCTEH NMCUXO(U3NIECKOTI0 Pa3BUTHS, HHINBHYAJIBHBIX BOZMOXXHOCTEH U COCTOSIHUS 3710pO-
Bbsl, B COOTBETCTBHH C TPEOOBAHUSIMHU 00pa30BaTENIbHBIX CTAaHJAPTOB.

Br160p MecT MpoXosKaeHHs MTPAKTHUK JUIS HHBAJIHIOB U JIMI] C OIPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10pOBbS IIPONU3BOIUT-
Csl C y4eTOM TPeOOBaHMH MX JAOCTYITHOCTH IS TAaHHBIX O00YYArONIMXCS U PEKOMEHIAINH MEANKO-COIMATbHOM 3KCIEPTU3HL, a
TaK)Ke MHAWBUIYaJIbHON IIPOTpaMMBbl peaOMIINTalui HHBATNA, OTHOCHTEIBHO PEKOMEHIOBAaHHBIX YCIOBHI M BUIOB TPy Ia.

[Ipn HampaBieHHM WHBaJIMIAa U OOYYAIOIIErocs C OrPaHUYEHHBIMHA BO3MOXKHOCTSIMH 3JI0pPOBBS B OPTaHH3ALUIO HIIH
MPEANIPUSTHE JUIS IPOXOKACHHS TPEIyCMOTPEHHONW YIeOHBIM IIAHOM IPAKTHKH Y HUBEPCUTET COTJIaCOBHIBAET C OpraHU3a-
nueil (IpennpuaATHEM) YCIOBUSA U BUABL TPyJa C YUETOM PEKOMEHIAINH MEeIUKO-COLUAIbHOM SKCIEPTU3bl U WHIUBUIYaIb-
HOHW IporpamMMbl peabuiuTanuy nHBaIHa. [Ipyn HeoOX0MMMOCTH sl TIPOXOXKIAEHUS PAKTUK MOTYT CO3/1aBaThCs CIEHab-
Hble paboyre MeCTa B COOTBETCTBUH C XapaKTepoOM HapyIICHHUH, a TaKkke ¢ y4eTOM NPOoPecCHOHATEHOIO BHIA ACSITEILHOCTH
U XapaKTepa TPy.a, BEITOJIHAEMBIX CTYICHTOM-HHBAIHIOM TPYJOBBIX (DyHKIWMI.

OOyuaromieMycst ¢ OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI HEOOXOIMMO HAINMCATh 3asBJIEHHE C PUIIOKEHUEM BCEX
MOATBEPKIAIOIINX JOKYMEHTOB 0 HEOOXOAUMOCTH IT0I00pa MeCTa MPAKTUKH € YUETOM €TI0 HHIUBUIYaIbHBIX 0COOEHHOCTEN.
Kadenpa n/unu GakysibTeT 10KHBI CBOEBPEMEHHO MH(GOPMHUPOBATH 3aBEAYIOIIEI0 OT/EIOM y4eOHBIX M IPOM3BOACTBEHHBIX
MpakTHK (MUHEMYM 32 3 Mecslia 10 Hadajla IPaKTHKH) 0 HE0OXO0JAMMOCTH MoJ00opa MecTa pakTHKH 00yJarolieMycsi ¢ orpa-
HUYCHHBIMH BO3MOXKHOCTSIMH 3JJOPOBbSI B COOTBETCTBHH C €r0 MPOrpaMMOi MOATOTOBKH W WHIWBUIYaIBHBIMH OCOOCHHO-
CTSIMHU.



6. Ilepeyens MIaAHMPYeMBIX Pe3yJbTATOB 00yUeHHs] NPH NMPOXOKAEHUN MPAKTUKH, COOTHECEHHBIX € MJIAHHpYe-
MBbIMH pe3yJbTaTaMH OCBOEHHUS 00Pa30BaTEILHOI MPOrPaMMBI.
B pesynpTraTe mpoxoKaeHHs MPOU3BOACTBEHHON MEJarornieckol MpakTHKH y 00yJaromerocs TODKHBL ObITh chopMu-

POBaHBI CIEAYIOIINE KOMIIETCHIINH, yCTAaHOBICHHBIE IPOrPaMMOM MPAKTUKH.

HaumenoBanue Kon HaumeHnoBanue Koa u HauMeHoBaHHe UHAMKATOPA
KATeropuu (rpynmbl) KoMIie- KOMTIET€HIHH KOMTIET €HIIMH JOCTHKEHUsI KOMIIETeHIINH
TEHIHH
YHuBep caTbHbIE KOMITETEHITNHT
13.Cenbckoe X035CTBO YK-3 CrocobeH opraHu- YK-3.1. BeipabaTsiBaeT CTpaTEruto COTPYA-
30BBIBATh M PYKOBO- | HUYECTBA M HA €€ OCHOBE OPTaHM3YeT PaboTy
JTUTH paboTOM KO- KOMaHJIbI JIJIS IOCTHOKEHUS TTOCTaBICHHON
MaH/Ibl, BEIpabaThI- eau
Bal0 KOMaHIHYIO VK-3.2. YuutsIBaer B ¢cBOEH COLMAIBLHON U
CTpaTETuio IS J10- po(heCCHOHATHHOHN e TETFHOCTH HHTEPECHI,
CTH)KCHUS ITOCTaB- 0COOCHHOCTH MTOBE/ICHUS U MHCHUS (BKITFOYAs
JICHHOM TIETH KPUTHYCCKHUE) JIFOJICH, ¢ KOTOPHIMU paboTa-
€T/B3aMOJICUCTBYET, B TOM YHCIIC TIOCPE/-
CTBOM KOPPEKTHPOBKH CBOUX JICHCTBUI
YK-3.3. Obnanaer HaBbIKaMH PEOIOJICHHS
BO3HHUKAIOIINX B KOMaH/E Pa3HOTJIACHH, CIIO-
POB ¥ KOH(JIMKTOB Ha OCHOBE y4eTa HHTepe-
COB BCEX CTOPOH.
YK-3.5. [Inanupyer koMaHHyIO paborTy,
pactpenenser mopydeHus u JeJeTupyeT moi-
HOMOYHS WwieHaM KoMaH sl Opranusyer o0-
CY>XJICHHE€ Pa3HbIX UAEH 1 MHEHUU
13.Cenbckoe X035HCTBO VK-5 Cnocoben ananmu3u- | YK-5.1. AgekBaTHO 00BsSCHSET 0COOEHHOCTH
pPOBATh ¥ YUYUTHIBATh | MOBEICHUS U MOTUBAIIMH JIFOJICH Pa3IMIHOTO
pa3Ho00Opa3ye Kyjib- | COLUAIBHOTO M KYJILTYPHOTO MPOUCXOXKIC-
Typ B TpoIiecce HUS B MPOLIECCE B3aUMOJICHCTBHUS C HUMH,
MEKKYJIbTYPHOTO OMUpasiCh HA 3HAHUS TPUIHH MOSABJICHUS CO-
B3aMMO/ICHCTBHS [TUATTEHBIX OOBIYACB U PA3JINYMiA B TIOBEICHUH
JIHOIeH
VK-5.2. Bnaneer HaBbIKaMM CO3JJaHMS He-
JIMCKPUMHUHALIMOHHOM CpeJlbl B3aMMO/IEeH-
CTBUA HpH BBIIIOJTHCHU U HpOd)eCCI/IOHaJ'II)HbIX
3a7a4
13.Cenbckoe X035ICTBO YK-6 CrmocobeH ompene- YK-6.1. HaxoauT u TBOPYECKH UCIIONB3YET
JISITh U PEATH30BEI- HMMEIOIIHMICS OMBIT B COOTBETCTBUH C 3a/1a4a-
BaTh MPHUOPHUTETHI MH CaMOPa3BHUTHUS
COOCTBEHHOM Jesi- VK-6.2. CaMOCTOSATEIHHO BHISBIIICT MOTHUBBI
TENBHOCTH ¥ CIIOCO- | W CTUMYJIBI JUTSI CAMOPA3BUTHS, OTIPEICIISS
OBl ce COBEpIIICH- peamucTuIecKue el MpodecCHOHATFHOTO
CTBOBaHUS Ha OCHO- | pocTa
BE€ CaMOOLICHKHI YK-6.3. [lnanupyer npodeccnoHaIbHYIO
TPAEKTOPHIO C YIETOM 0COOCHHOCTEH KaK
po(eCCHOHATBHOMN, TaK U APYTHX BUIOB
JICSITEIIBHOCTH U TPeOOBAaHUH PHIHKA TPYAa
OourenpodeccnoHAIbHbIE KOMIIETEHITUH
01 O6pazoBanue 1 HayKa OIIK-1 Criocoben ananu3u- | OINIK-1.4. [IpumenseT qoCTynHbIE TEXHOIO-
pOBaTh COBPEMEH- THH, B TOM YUCIIC HH)OPMAITMOHHO- KOMMY-
HBIC TIPOOITIEMBI HUKAI[MOHHBIC, JUTSI PEIICHUS 3a1a4 mpodec-
HAYKH U IPOM3BOJI- | CHOHAJIBHOW JCATEIHHOCTH B arpOUHKECHEPHH
CTBa, peliaTh 3a1a4n
pa3BuTHsI 00JaCTH
npoheCCUOHATBHOMN
JIEATEIIBHOCTH U
(1K) opraHu3aIuy;




01 O6pa3zoBanue 1 Hayka

OIIK-2

CrniocobeH niepena-
BaTh npodeccro-
HaJbHBIE 3HAHUSA C
HCIOJIb30BAHUEM
COBpEMEHHBIX Te/Ia-
TOTMYECKHUX METO-
JHIK;

OIIK-2.1. 3HaeT nmegaroru4eckue, ICUx0JI0-
TUYECKHE M METOIMYECKHIE OCHOBBI Pa3BUTHSI
MOTHBAIIUY, OPTaHM3ALUNA U KOHTPOIIS y4eo-
HOW JISITENBHOCTH Ha 3aHITUSX PA3InIHOrO
BUJA

OIIK-2.2. 3HaeT coBpeMeHHBIE 00pa3oBa-
TEJIbHBIC TEXHOJIOTUH MPOGECCHOHATBHOTO
o0OpazoBanus (IPOPECCHOHATBHOTO 00yYe-
HUS)

OIIK-2.3. Tlepemaer npodeccruoHaTbHBIC
3HAHUSA B 00JIACTH arpoOuHXEHEPUH, O0BACHS-
T aKTyaJ'II)HI)Ie HpO6J’[eMI:I U TCHACHIINU €€
pa3BUTHUA, COBPEMCHHBIC TCXHOJIOI'MHU CCIIb-
CKOXO03SHCTBEHHOTO ITPOU3BOJICTBA

01 O6pa3oBanne 1 HayKa OIIK-6 Crioco0eH yrmpas- OIIK -6.1 Ymeer paboTars ¢ HHPOPMAIHOH-
JSITh KOJUICKTHBAMHU | HBIMH CHCTEMaMHd W 0a3aMM JNaHHBIX 1O BO-
Y OpraHH30BBIBATH IIpocaM yIpaBJICHUS TIEPCOHAIOM
IIPOLIECCHI IIPOU3- OIIK-6.2 Ompenenser 3agaud  IepcoHaia
BOJICTBA CTPYKTYPHOTO TMOJpa3/eliCHNs, WCXOIs U3
LIeJICH M CTpaTeruy OpraHn3aliy
Kon HaumenoBanue Kox n HanmMeHoBaHie HHANKATOPA OcHoBanue (npogeccuo-
KOMIIETeHI[ M KOMIETeHI UM AOCTH:KeHHs1 MPodeccuOHATLHOI HAJIbHBIH CTAHAAPT, AaHAIM3
KOMIeTeHI M ONbITA)
IK-21 I'otoB BemonusTh GpyHkimuu | [1K-21.1. Bemonsser ¢ynkuun npe- | 01. OOpa3oBanue 1 HayKa.
npenojaasarels B o0pa3oBa- | mojasatest B oOpazoBareNbHBIX Op- | [IpodeccmoHanbHbBI  CcTaH-
TEJIbHBIX OpraHU3aIUIX raHU3aIusgIX nmapt "Ilemaror mpodeccuo-
HaJIbHOTO O00y4YeHusi, mpo-
(heccronanpHOTO 00Opa3zoBa-
HUSI W JIOHOJHUTEIBHOIO
npodeccuoHaBHOrO  00pa-
30BaHUA"
[K-22 Criocoben nipoBecty moBbl- | [IK-22.1.  IlpoBomut moBsimenue | 01. OOpa3oBanue u HayKa.
HICHHE KBATU(DHUKALIMU U KBaTU(UKAIIMU U TPEHUHT COTpyIHH- | [IpodeccHoHanbHbIil  cTaH-
TPEHUHT COTPY/AHHUKOB NO/I- | KOB MOApa3JeneHnii, ocymecTsisito- | papt "llegaror mpodeccuo-
pazzieneHnii, OCyIecTBIIs- IIMX MEXaHW3AIMIO TEXHOJIOTMYECKUX | HAIBHOTO OOydYeHHs, Ipo-
IOIIMX MEXaHU3ALHIO TeX- HPOLIECCOB B CEIBCKOXO3AHCTBEHHOM | (heCCHOHAIBHOTO 00pa3oBa-
HOJIOTHYECKHUX MIPOLIECCOB B | TPOM3BOJICTBE HUA M JOMNOJHHUTEIBHOTO
CeNIbCKOXO035HCTBEHHOM npodeccuoHalbHOr0  00pa-
MIPOU3BOICTBE 30BaHuA"
I1K-23 Crioco0OeH pOBOAUTH M0~ IMK-23.1. TIpoBomutr mnoBbimenue | 01. OOpa3oBaHue U HayKa.

BBIIICHHE KBATU(DHUKAIUT U
TPEHUHT COTPYIHUKOB TIOI-
pa3zaeneHuil, OCyIecTBIIsA-
FOIUX 00CITy)KUBaHHE, XPa-
HEeHHUe, PEMOHT U BOCCTa-
HOBJICHUE JeTajel CeIbCKOo-
XO3SICTBEHHBIX MAIIIUH

KBATU(UKAIIN U TPSHUHT COTPYIHU-
KOB TIOJPa3JCIICHUHA, OCYIICCTBIISIIO-
X OO0CTy)XHBaHUE, XpaHCHHE, pPe-
MOHT M BOCCTaHOBJICHHE JcTallel

IIpodeccrnonanbHBIN  CTaH-
nmapt "Ilemaror mpodeccuo-
HaJBbHOTO OOydYeHus, Tpo-
(eccroHanpHOrO  00pazoBa-

CEJbCKOXO035HCTBEHHBIX MAIIIMH HUS © JIOTOJHHUTEIBHOTO
npodeccnoHaIBHOTO  00pa-
30BaHUs"

7. CTpyKTypa M cofep:KaHue IPON3BOICTBEHHON MeIar OTMIeCKON IPaKTHKH

O0BeM menarornyeckoi MpakTHKH (TUIT) cocTaBsaeT 12 3a4eTHBIX equnull 432 akanemMudeckux 4acoB. KoHTakTHas
pabota 8 akageMUIecKHUX JacoB.




Ne Paznensr (3Tanbl) NpakTHKU Kox xommneren- Kon unauxaropa mo- [IpakTugeckas

n/n 142071 CTHIKEHUST KOMIIETECHI[UN moaroroBka*
1 TloAroToOBUTEILHBIN 3Tall, BKIIOYAIOIIUH HH- VK-5, YK-6, VK-5.1, VK-5.2, VK- N3yuenune TexHu-
CTPYKTaX IO TEXHUKE OE30MaCHOCTH, OIIK-1, OIIK-2, 6.1, YK-6.2, YK-6.3, K1 0€30I1aCHOCTH.
OIIK-6, TIK- OIIK-1.4, OIIK-2.1, CobecenoBanue ¢

21T1K-22, TIK-23

OIIK-2.2, OTTK-2.3,
OIIK-6.1, OTTK-6.2 TIK-
21.1, TIK-22.1, TIK-23.1

PYKOBOAUTEIEM
TPAKTUKH.

2 O3HaKOMJIEHHE CO CTPYKTYpOii 00pa3oBa- YK-5, YK-6, YK-5.1, VYK-5.2, VK- | O3nakomjeHue co
TENBHOTO Tpollecca B BhiciieM obpaszoBarens- | OINTK-1, OIIK-2, 6.1, VYK-6.2, VK-6.3, | crpykrypoii 00-
HOM YUpEK/IeHUHN U npaBuiaMu Begenus npe- | OINIK-6, ITK- OIIK-1.4, OIIK-2.1, | pa3oBarensHOTO
[0/1IaBaTENIEM OTUYETHOW JOKYMEHTALUU. 2111K-22, [IK-23 | OIIK-2.2, OIIK-2.3, | mporecca B BBIC-

OIIK-6.1, OIIK-6.2 TIK- | mem obpa3oBa-

21.1,TIK-22.1,TIK-23.1 | TensHOM y4pe-
HKJICHUU U TIPaBU-
JIAMH BEJCHUS
MperoaBaresieM
OTYETHOMU JIOKY-
MEHTALNH.

3 O3HakoMIIeHHe ¢ IporpamMMoii u conepxxkanu- | YK-5, YK-6, YK-5.1, YK-5.2, VK- O3HakoMIIeHHE C

€M YHTaeMBbIX KYPCOB OIIK-1, OIIK-2, 6.1, YK-6.2, YK-6.3, MIpOrpaMMoi u
OIIK-6, TIK- OIIK-1.4, OIIK-2.1, coziepyKaHueM
21T1K-22, T1IK-23 | OIIK-2.2, OI1K-2.3, YUTAEMBIX KYPCOB

OIIK-6.1, OIIK-6.2 ITK-
21.1,T1K-22.1, [1IK-23.1

4 O3HakoMIIEHHE C OpraHu3alen u mpoBejie- VK-5, YK-6, YVK-5.1, YK-5.2, VK- O3HakoMIIeHHE C

HUEM BceX (OpM yueOHBIX 3aHITHH. OIIK-1, OIIK-2, 6.1, YK-6.2, YK-6.3, opraHuzaiuen u
OIIK-6, TIK- OIIK-1.4, OIIK-2.1, MPOBEICHUEM
2111K-22, T1K-23 | OIIK-2.2, OIIK-2.3, Bcex (opm yued-

OIIK-6.1, OIIK-6.2 IIK- | HBIX 3aHITHII.
21.1,T1K-22.1, 1IK-23.1

5 CamocrosTenbHas ITOANOTOBKA IIaHoB U KoH- | YK-5, VK-6, VK-5.1, YK-5.2, VK- CamocrosrenbHas
CIEKTOB 3aHsTHH 1Mo yueOHbIM quciiuminHaM. | OITK-1, OIIK-2, 6.1, VK-6.2, YK-6.3, IOArOTOBKA ILIA-

OIIK-6, TTK- OIIK-1.4, OITK-2.1, HOB U KOHCIIEKTOB

21I1K-22, TIK-23 | OIIK-2.2, OIIK-2.3, 3aHATHUH 10 y4eo-
OIIK-6.1, OIIK-6.2 TIK- | HBIM QUCLMILIH-
21.1,T1K-22.1, [1IK-23.1 | HaM.

6 [Ton0op u aHaM3 OCHOBHOM | qomonHuTenb- | YK-5, YK-6, VK-5.1, YK-5.2, VK- IToxoop u ananus
HOW JIUTEPaTypPhl B COOTBETCTBUH C TEMATH- OIIK-1, OIIK-2, 6.1, YK-6.2, YK-6.3, OCHOBHOM U J10-
KOHM U LIEJIIMU 3aHATHH. OIIK-6, TIK- OIIK-1.4, OIIK-2.1, [IOJIHUTEJILHON

21T1K-22, [1IK-23 | OIIK-2.2, OI1K-2.3, JIUTEPATypHI B
OIIK-6.1, OIIK-6.2 TIK- | COOTBETCTBHUU C
21.1, TIK-22.1, IIK-23.1 | TeMaTHKOM U Lie-
JISIMM 3aHSITHH.

7 PazpaboTka conepskanus yueObnoro marepua- | YK-5, YK-6, VYK-5.1, YK-5.2, VK- Pazpabotka co-
Jla Ha COBPEMEHHOM Hay4YHO-METOJIUYECKOM OIIK-1, OIIK-2, 6.1, YK-6.2, YK-6.3, JiepKaHus y4aeo-
YpOBHE OIIK-6, I1K- OIIK-1.4, OIIK-2.1, HOT0 Marepuaia

21I1K-22, [IK-23 | OIIK-2.2, OIIK-2.3, Ha COBPEMEHHOM
OIIK-6.1, OIIK-6.2 I1K- | Hay4HO-
21.1, TIK-22.1, TIK-23.1 | MeToAMYECKOM
YpOBHE

8 [TpoBezneHue pa3IUIHBIX BUJOB YYCOHBIX 3a- YK-5, YK-6, YK-5.1, YK-5.2, VK- [posenenue pas-
HATHH (JIeKIWH, npakTudeckue, cemunapckue | OIK-1, OIIK-2, 6.1, YK-6.2, YK-6.3, JINYHBIX BUAJIOB
1 1abOpaTOPHBIC 3aHSTHSI) OIIK-6, TTK- OIIK-1.4, OIIK-2.1, y4eOHBIX 3aHITUI

21I1K-22, T1K-23

OI1K-2.2, OTTK-2.3,
OIIK-6.1, OITK-6.2 TTK-
21.1, TIK-22.1, TIK-23.1

(Jex1um, IpaKTH-
YEeCKUe, CEMUHAP-
CKue u 1abopa-

TOPHBIC 3AHITHS)




9 [Mocenienue nekuuii u cemunapckux 3ausatuit | YK-5, YK-6, VK-5.1, YK-5.2, VK- TTocemenue jex-
PYKOBOJMTENS TPAKTUKH OIIK-1, OIIK-2, 6.1, YK-6.2, YK-6.3, LU U ceMHUHap-
OIIK-6, TIK- OIIK-1.4, OIIK-2.1, CKUX 3aHATHNI
21I1K-22, TIK-23 | OIIK-2.2, OIIK-2.3, PYKOBOJMTES
OIIK-6.1, OIIK-6.2 T1K- | mpakTHKH
21.1, I1IK-22.1, TIK-23.1
10 CocTaBieHHE OTYETA MO MPAKTHKE. VK-5, YK-6, VK-5.1, YK-5.2, VK- CocraBnenue
OIIK-1, OIIK-2, 6.1, YK-6.2, YK-6.3, OTYeTa Mo Mpak-
OIIK-6, TTIK- OIIK-1.4, OIIK-2.1, THUKE.

2111K-22, TIK-23

OIIK-2.2, OTTK-2.3,
OIIK-6.1, OTTK-6.2 TTK-
21.1, TIK-22.1, TIK-23.1

11 3amuTa oT4YeTa MO MPaKTHKE.

VK-35, VK-6,
OIIK-1, OTIK-2,
OIIK-6, K-
2111K-22, TIK-23

VK-5.1, YK-5.2, VK-
6.1, VK-6.2, YK-6.3,
OIIK-1.4, OTTK-2.1,
OI1K-2.2, OTTK-2.3,

3ammuTa oTUera
0 MPAKTHKE.

OITK-6.1, OTTK-6.2 TTK-
21.1, TIK-22.1, TIK-23.1

8. ®opMa 0TYETHOCTH NPOU3BOACTBEHHOI MeJarorumiecKoil NnpaKkTukKe.

B cooTBeTcTBHH ¢ IEHCTBYIOIIMMH HOPMATHBHBIMH JOKYMEHTaMH (opMa M BHJ OTYETHOCTH CTYIEHTOB O IPOXOIXKIe-
HHUHU TIPAKTHKH OIPENeNIOTCs BBICIIUM Y4eOHBIM 3aBefeHueM. 1o pesynbpraraM Meqarorn4eckoil MpakTUKH O0YyYaromuics
MIPE/ICTABNIACT PYKOBOANUTENIO IPAKTUKHU Pa3BEPHYTHIM 0TUET. OTUET IO MPAKTHKE JOJIKEH BKIIFOYATh:

—TUTYJIbHBIN JIUCT;

—cozepkanue (epevueHb Pa3IesioB);

—BBEJ/ICHHE;

—OCHOBHAsI 4acTb;

—3aKIII0YCHHE;

—6uOnnorpapuUecKuil CIIUCOK.

B oTuer MoryT OBITH BKITIOYCHBI MIPIWIOKEHHU, 00beMoM He Oosee 20 cTpaHUI], KOTOPBIE HE BXOIAT B 00IIee KoJmde-
CTBO cTpaHUI] oTdeTa. OTIET MOXKET OBITh WIUTIOCTPHUPOBAH TabnHIamu, rpagukamMu, cxeMaMu # T.11. OTYeT O MpaKTHKE SB-
JSIETCSI OCHOBHBIM JJOKYMEHTOM 0OydJaromierocst (IpakTHKaHTa), OTPAKAOIINM BBITIOJIHEHHYIO UM paloTy, MOJIydIeHHBIE Op-
TaHW3alMOHHBIEC W TElaroruueckre YMEHUsS M HaBbIKH. B najpHeilieM marepHaibl CBOETO OT4eTa OOy4aroIIUiCS MOXKET
UCIIONIb30BaTh B BBHITYCKHOW Marucrepckoi padore. I[ToaroroBka marepuanoB ais OTY€Ta JOJDKHA OCYIIECTBISTHCS B IPO-
ECCE BBITTOJTHCHUA MHANBUAYAJIbHOI'O ITUIaHA IMTPAKTUKH.

BBeznenune —kak o0Ias KpaTKas XapaKTepUCTHKA COICPIKaHMsI BBIMOJTHEHHON paboThl. Bo BBeneHUH HOKHBI OBITH OT-
PaXEHbI: 1IE€JIb, MECTO U CPOKHU MPOXOKACHUA MPaKTUKH (llaTbI, KOJIMYECCTBO HC}ICHB); MOCICAOBATCIIBHOCTD IMMPOXOKACHUA
MPaKTHKH, 00IIas XapakTepUCTHKa PadOT, BBIOJIHEHHBIX B POIIECCE TPAKTUKH.

B ocHOBHO# 4acTh 0T4€Ta JJOJKHBI OBITH TPECTABICHBI MaTepHaibl, pa3paboTka KOTOPBIX MPEAyCMOTPEHA HHANBULY-
AJIbHBIM TJIAHOM:!

—OINHCaHKUe OPTaHU3aLUH PabOTHI B IIPOLecce IPAKTHUKY;

—OIMCAHUE BBINOJHEHHON paboThl MO pa3jeiaM MHIUBUIYaIbHOIO IUIaHA MPAKTHKH, ONMHMCAHUE MPAKTUYECKUX 3ajad,
pelIaeMbIX CTyICHTOM 3a BpeMs IIPOXOXKICHUS TPAKTUKH;

—aHaIu3 HauOoJIee CIOKHBIX M XapaKTePHBIX CIIy4aeB, H3YUSHHBIX CTYACHTOM;

—yKa3aHus Ha 3aTPyJHEHHs, KOTOPbIC BOSHUKIIN IPU MPOXOXKICHUHU MPAKTHKH; M3JI0KEHUE CIIOPHBIX BOIIPOCOB, KOTO-
pbl€ BO3HUKIIU 110 KOHKPETHBIM J€NIaM, U UX PEIICHUE.

Ba)HBIM KOMIIOHEHTOM OTYETa MOTYT CTaTh OT3BIBBI CTYAEHTOB U NpENoJaBaTenei 0 MPOBENEHHBIX 3aHATHIX U pa3pa-
OOTaHHBIX AUJAKTUYECKUX MaTepualax.

OOyuaronuiicst TODKEH MPEACTaBUTD IUIAHBI U TEKCTHI JICKINH, KOTOPBIE OH MPOBET B XOIE MPOXOXKICHUS IPAKTHKH,
TUTaHBl CEMUHAPCKHX 3aHSTHH, ONKCATh IEaroriueckue TEXHOJIOIHH, KOTOPbIe ObUIM NMPHUMEHEHBI UM B XOJI€ ITOATOTOBKH
MaTepuasoB U MPOXOKAEHHs MpakTUKU. OOydaromuiics MpeacTaBisieT CPelCcTBa OLEHKU CTYAEHTOB, HCIIOJB3YEMbIE UM B
npoliecce MPOBEJACHUSI CEMHHAPCKUX 3aHSATHH, a TaK)Ke KPUTEPUH OLICHUBAHMS PE3yJIbTaTOB PaOOTHI CTYIEHTOB Ha CEMHUHA-
pax.

B QoHx 011eHOYHBIX CPEACTB MOTYT BXOANTb: TECThI, KOHTPOJIBbHBIE Pa0OTHI, pedeparhl, JOKIa b, TAOIHIIBI, B KOTOPBIX
MOTYT OBITh O)OPMIICHBI pe3yJIbTaThl padOTHI CTYJIEHTOB, KJIaCTePhl, CXEMBI, ITPE3EHTAINU U Ipyrue. B xauecTBe kputepres
OLIEHMBaHHS MOTYT BBICTYIAaTh, HalPUMEpP, YPOBEHb C(HOPMHPOBAHHOCTH 3HAHMH, YMEHUI M HaBBIKOB CTYAEHTOB, JINYHOCT-
HBIE XapaKTEPUCTUKHU CTYJICHTA, KAYeCTBO BBITIOJIHEHHUS CTYICHTOM ITOCTaBJICHHOM 3a/lau¥l U ApYTHeE.

INpakTukanTty ciegyeT 00O3HAUUTh U CHOCOOBI OLICHUBAHHMA CTYAEHTOB. lcmosb3yer nu oH B pabore OamibHO-
PEUTHHTOBYIO CHUCTEMY OILICHUBAHUS WU MPUJICPKUBACTCA TPAAULIMOHHOI LIKaIbl OL[CHUBAHUS.
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3aKkiroYeHne TOJDKHO COIEpIKaTh: ONMCAHUE HABBIKOB, IPHOOPETEHHBIX 32 BPEMs IPAKTUKH; MPEIUIOKEHHS U PEKOMEH-
JAaIlK CTYJEHTa, cAeJaHHbIEe B X0Je MPAaKTHKU. B 3akiroueHnn 1enecoo0pa3Ho 0XapaKkTepru30BaTh OCOOEHHOCTH U COLMAIIb-
HYIO 3HAUUMOCTh Pa3pabOTaHHBIX Y4eOHO-METOANYECKHX MAaTEPHANIOB H OPraHH30BaHHBIX MEPOIIPUATHI.

K oruery Take mpmiaraercs OT4eT M JHEBHHMK IeJarormyeckoidl mpakTHKU. [IpuMepHbIe cXeMbl XapaKTepHCTHKU
Y4eOHOTO YUPEIKIEHUSI U COCTABICHUS IICHXOJIOTO-TIelarOrMYeCKOH XapaKTepUCTUKH TPYTIIEI IPEACTABICHBI B TIPHIIOKSHUH
b. Ilpaktukant cocrapisier nucbMeHHbIH otdeT B Microsoft Word (mpudt Times New Roman, nHomep 14 pt; uepe3 1,5 un-
TepBaia; pa3Mepsl OJIeH: BepXHEee U HIDKHEee —2CM, JIeBoe —2,5 cM, mpaBoe —1—1,5 cm., Tabymsamus u ab3ar (kpacHasi CTpoKa)
—1,25 cMm.). Pekomenayemblit 00beM oTuera —25—40 CTpaHHIl MAIMHOMKUCHOTO TEKCTa. BCsl OTYeTHAS JOKYMEHTAIMS 110 Tie-
JarorH4ecKoi MpaKkTHKe TODKHA OBITH NIPEACTaBIIeHA He TI03/IHEE CeMH THEH NOociie OKOHYaHHMS PAKTHKH.

9. HayuHo-ucciienoBarejibcKe H HAYYHO-TIPOU3BOACTBEHHbIE TEXHOJIOI MY, HCIOJIb3yeMble TPH NMPOBeAeHHH Tiea-
FOTMYECKON MTPAKTUKU

[Ipn oprannzanyy TPOU3BOJCTBEHHOH (IIeIarorMuecKoil) IPaKTHKX MCIIONb3YIOTCS CIEAYIOIINE TEXHOIOTHH:

- TEXHOJIOTMH, OCHOBAaHHBIC Ha IPOCKTHOM TIOAXOAC, OPHUCHTUPOBAHHOM Ha CaMOCTOATCIBHYIO AaKTHBHO-
MIO3HABATENBHYIO TIPAKTUIECKYIO AEATEIbHOCTh MarnCTPAHTOB,;

- IeSITeIbHOCTHO-OPHEHTHPOBAHHBIE TEXHOJIOTHH (OT LEJIETIoJIaraHys 10 caMOaHaln3a nporecca U pe3ysbTaToB Jiesi-
TEIHHOCTH);

- TEXHOJIOT'HSI Pa3BUTHS KPUTHUYECKOr0 MBIIUICHHS. Peanusanus TaHHON TEXHOJIOTUH Oy/eT OCYIECTBIATHCS IPH pas-
paboTKe U MPOBENCHNUH TPAAULMOHHBIX U MHHOBALIMOHHBIX YPOKOB, (paKyJIbTaTUBHBIX 3aHATHH U 3aHATHI JJICKTUBHBIX Kyp-
COB.

Bo BpeMs memarormueckoil MpakTHKU HCIOJB3YHOTCA TEXHOJOTMHM TPAAULMOHHOTO, JIMYHOCTHO-OPHUEHTHUPOBAHHOIO
00y4eHus1, THPOPMALTMOHHBIE TEXHOJIOTHH, TEXHOJIOTUH IPOEKTHOr0 U MPOOIEMHOr0 00y4eHHs, IPUHATHIE B y4eOHOM Ipo-
ecce.

AXTHUBHBIE TEXHOJIOTUM OOYYEHHS W KOHTPOJISl, OCHOBY KOTOPHIX COCTABJISIIOT JMYHOCTHO- OPHEHTHPOBAHHBINA U jesi-
TENbHOCTHBIN MOAXO/BI K 00Y4EHHIO:

- OpraHM3anus AUCKYCCUH;

- BBITNIOJIHEHHUE NTPAKTUKO-OPUEHTUPOBAHHBIX METOJINYECKUX U IICUXOIOTO-TIeJarorn4ecKuX 3a1aHuii;

VIHTEpaKTHBHBIE TEXHOJOTHMH OOYYEHHS M KOHTPOJSI, OCHOBY KOTOPBIX COCTABISIET KOJNJIEKTUBHO-TPYIIIOBOH CHOCOO
00yueHUS:

- opram3anys KoHpepeHuil (yCTaHOBOYHBIX U OTYECTHBIX);

- OpraHM3alys KOJUICKTHBHBIX (TPYIIIOBBIX) OOCYKIE€HHH ypOKOB, BHEKJIACCHBIX M BOCHHTATENBHBIX MEPONPHUITHH
(KT, coruaabHO 3HAYUMBIX IPOCKTOB).

B memsx peanuzanny MHIMBHAYAJIBHOTO MOAX0Ma K OOYYEHHIO CTYJEHTOB, OCYHIECTBISIONINX Y4eOHBIH Iporecc Io
COOCTBEHHOM TPAeKTOPHH B paMKax MHAWBUIYaIbHOTO paboyero riaHa, u3y4eHue JaHHO! TUCIUILIMHBI 0a3upyercs Ha ciie-
JYIOUIMX BO3MOKHOCTSIX; o0ecrieyeHne BHeay JUTOPHOM paboThl CO CTYZEHTaMHU B TOM YHCIIE B JIEKTPOHHON 00pa3oBaTeb-
HOHN Cpenie C HMCIOIb30BaHNEM COOTBETCTBYIOIIEr0 MPOTrPaMMHOTO OOOpYAOBaHUS, TUCTAaHIMOHHBIX (GopM 0OydeHHs, BO3-
MOXHOCTel MHTepHeT-pecypcoB, MHIMBHIYIbHBIX KOHCYJIbTAIUH, 00eCIIEYeHUE YCIIOBHIA TIPOBEICHHS IIPOU3BOJICTBEHHON
(emarornveckoii) MpakTUKK € y4€TOM WHAUBUILYaIbHBIX IOTPEOHOCTEH CTYACHTOB U T..

10. YuyeOHo-MeTOANYECKOE o0ecleyeHHe caMOCTOSITeIbHOI padoThl o0y4yaloluxcs, Heo0XoauMoe JJ1sl poBe/e-
HMSI IeJarorn4ecKoi MPaKTUKH

[Ipy mpox0oXKIeHUH TTPOU3BOJCTBEHHON MEIarormdecKoi MpakTUKK MarucTPaHThl WCIOJB3YI0T OCHOBHYIO M JIOTIOJIHU-
TEJBHYIO JIUTEPATYPy, PEKOMEHIOBAHHYIO HAYYHBIM PYKOBOIHTEIEM IS M3yYEHHs KOHKPETHOW y4eOHOH AMCLUIUIMHBI U
OTpaXEHHYIO B IIpOTrpaMMe IIperoiaBaeMoro Kypca. Kpome Toro, HemocpescTBEHHbBIH PYKOBOIUTENb MPAKTHKA MOXET pe-
KOMEH/IOBaTh MaruCTPaHTy 03HAKOMHTBCS C JIOMOJIHUTEIBHBIMH MaTepualaMi METOMYECKOr0 XapaKTepa.

OO6yuJarommiicss UMeeT HeOT paHHYSHHBIA JOCTYH K HH(POPMAITMOHHO-00pa30BaTeNbHON cpee YHUBEpCUTETa

a) OCHOBHasl JIuTepaTypa

1. ABaynosa, T. I1. ArpeccHBHOCTh B TIOAPOCTKOBOM Bo3pacte: npakt. nocodue / T. I1. ABaynoBa. — 2-e u3f., ucmp. u
non. — M. : HspmarensctBo IOpaiit, 2018. — 126 c. https://biblio-online.ru/viewer/SEEB4ABFD-DFAE-4633-ABB7-
81767D00E748/agressivnost-v- podrostkovom-vozraste#page/1(nara obpamenus: 20.03.2019) — Pesxum fnocTtyma: uist aBTo-
pH3. OJIb30BATENEH.

2. byceiruna, H. I1. KadecTBeHHBIC W KONMWYECTBEHHBIE METOABI MCCICAOBAHUN B TICHXOJIOTHHU : YUeOHWK UIs Oaka-
nmaBpuata u wmaructparypsl / H. II. Bycermma. — M. : MsmaremsctBo HOpaiit, 2018. —423 c. https://biblio-
online.ru/viewer/COB72CE7-A1A1-4CEC-B4D2-66F7F72C46D7/kachestvennye-i-kolichestvennye-metody-issledovaniy-v-
psihologii#page/1 (mata obpamierns: 20.03.2019) — Pesxxum moctyma: 11t aBTOPHU3. TTOTB30BaTEIIEH.
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3. Hxypunckuii, A. H. IlonmukyneTypHoe oO6pa3oBaHHEe B MHOT'OHAIIHOHAIEHOM COLMYME : YUeOHUK U MPAKTHKYM IS
OakanaBpuara u maructparypsl / A. H. [ kypunckuit. — 2-e u3z., nepepab. u qon. — M. : UznarenscrBo IOpaiit, 2018. —
257 C. https://biblio-online.ru/viewer/A37403F0-1C41-423D-8272-B393D3ABD097/polikulturnoe-obrazovanie-v-
mnogonacionalnom-sociume#page/1(nara obpammenns: 20.03.2019) — Pexum gocTymma: i aBTOPH3. TOIB30BATEIEH.

4. 3Bepes, C. O. Puropuka : y4eOHUK 1 IpakTUKyM s OakamaBpmara u maructparypsl / C. 3. 3Bepes, O. 10. Edpe-
MoB, A. E. lllanoBanoBa. — M. : U3matenscteo FOpaiit, 2018. —311 c. https://biblio-online.ru/viewer/CDACDD6D-BBE6-
4031-B028-717DF7BC910A/ritorika#page/1(nata oopamenus: 20.03.2019) — Pesxum nocTyma: yis aBTOpH3. OIb30BATENCH.

5. Maparnos, B. I'. [legaroraka u ncuxoorus HeHacns B 00pa3oBaHuH : yueOHOe mocodne it OakalaBpuaTra U Ma-
rucrparypst / B. I'. Mapanos, B. A. CutapoB. — 2-¢ u3j., nepepab. u gomn. — M. : UzaarensctBo FOpaiit, 2018. — 424 c.
https://biblio-online.ru/viewer/A46B84DD-E1EC-4960-93EF-5E29DC870C53/pedagogika-i-psihologiya-nenasiliya-v-
obrazovanii#page/1(mara oopamenus: 20.03.2019) — Pexxum goctyma: it aBTOPH3. TOTH30BATEIICH.

6. OBunnHMKOBa, K. P. /lunakTrdaeckoe MpoeKTHPOBaHNE HIICKTPOHHOTO y4eOHHWKaA B BBICIIECH IIKOJIE: TEOPHS M IpaK-
THKA : yaeOHoe mocobue / K. P. OBumHHMKOBa. — 2-€ u3A., ucnp. u gon. — M. : U3parensctBo FOpaiit, 2018. — 148 c.
https://biblio-online.ru/viewer/BE4AABC72-D488-4A55-9A86-196 D56 DAA82D/didakticheskoe-proektirovanie-
elektronnogo-uchebnika-v-vysshey-shkole-teoriya-i-praktika#page/1 (nara obpamenus: 20.03.2019) — Pexxum mocryma: s
ABTOPU3. TTOJIH30BATEICH.

7. ITonkos, B. A. Teopus u mpakTuka BeICIIEro 00pa3oBaHus : yueOHUK [yt By30B / B. A. Ilonkos, A. B. Kopxxyes. —
2-e u3a., ucnp. u gon. — M. : UznarenscrBo IOpaiit, 2017. — 342 ¢. 7

https://biblio-online.ru/viewer/19E28B9A-14E6-438E-A791-79763CD16382/teoriya-i-praktika-vysshego-
obrazovaniya#page/2(nara oopamtenus: 20.03.2019) — Pexxum pocryna: 1uist aBTOpPH3. TOJIB30BATENEH.

8. IIpodeccronanphas neparoruka B 2 4. Yacts 2 : yuebHoe nocodue s By3oB / B. U. briuHoB [u np.] ; nox oOuu. pex.
B. U. biimrosa. —M. : U3narensctio FOpaiit, 2018. — 353 c. https://biblio-online.ru/viewer/481E053D-EF40-4D52-AA92-
83833F810CEC/professionalnaya-pedagogika-v- 2- ch-chast-2#page/1(aata obparenus: 20.03.2019) — Pexxum moctyma: st
aBTOPU3. [T0JIb30BATEIEH.

9. Po3os, H. X. [lenaroruka Beiciiei mkodsl : yueOHoe nmocobue ajist By3oB / H. X. Po3os, B. A. ITonkos, A. B. Kopxy-
eB. — 2-e u31., uchp. u jgorn. — M. : UsmarensctBo FOpaiit, 2017. — 160 c. https://biblio-online.ru/viewer/2A296 AFC-
C411-4F1A-B055-CF2A626EA6DB/pedagogika-vysshey-shkoly#page/1(mara obpamenus: 20.03.2019) — Pexxum moctyma:
JUIs1 aBTOPU3. TIOJIb30BaTENIEH.

0) lonoHUTeIbHAS JIUTEPATypa

1. Beicokos, 1. E. Ilcuxonorus mo3Hanus: yaeOHUK s OakanaBpuara u maructparypsl / U. E. BeicokoB. — M.: Uzna-
tenbctBo HOpaiit, 2016. — 399 c¢. — (bakanaBp u maructp. Akagemuueckuii kypc). — ISBN 978-5- 9916-3967-5.
http://www.biblio-online.ru/book/86 ABBOBB-C8D9-4E86-AC6E-D06175A32457(nara obparmenus: 20.03.2019) — Pexum
JIOCTYyTIA: JUTSI aBTOPH3. TTOJIB30BATEICH.

2. CepkuH, B. I1. IlcuxocemaHnTHKa: y4eOHUK ¥ MPAaKTHKyM /Uil OakanaBpuara u marucrparypsl / B. I1. Cepkun. — M.
UznarensctBo FOpaiit, 2016. — 318 c.— (bakanaBp u maructp. Akaxemudeckuii kypc). — ISBN 978-5- 9916-5393-0
http://www.biblio-online.ru/book/04C6E735-0420-4A2B-9C32-F00692D66329(nata obpainenus: 20.03.2019) — Pexum mo-
CTyma: JUisi aBTOPH3. MTOJIb30BaTEICH.

3. ConmanpHas cuxoJorust pa3BuTus B 2 4. Yacte 1. : yueOHUK 1 OakanaBpuara U maructparypsi / B. A. UnbuH [u
ap.]. — M.: UzparensctBo HOpaiit, 2016. — 216 c¢. — (bakanasp u maructp. Akagemuueckuii kypc). —ISBN 978-5-9916-
7775-2. http://www.biblio-online.ru/book/6CDD81A4-FC30-43B2-9BFC-BC99B2AE76A7(nata obpamienus: 20.03.2019) —
Pexxum pocryna: uis aBTOpU3. NOJIb30BATEIEH.

4. CounanbHasi IcUXoJoTus pa3Butus B 2 4. Yacth 2.: yueOHUK aiis OakanaBpuara U maructparypsl / B. A. Wibun [u
ap.]. — M.: UzparensctBo HOpaiit, 2016. — 395 c¢. — (bakanasp u maructp. Akagemudeckuii kypc). —ISBN 978-5-9916-
7776-9. http://ww.biblio-online.ru/book/66501961-B357-4405-B03A-B62BEDF6928E(nata obpamienus: 20.03.2019) —
Pexxum pgocrtyna: uis aBTOpU3. OIb30BATEIEH.

5. Hypkoga, B. B. O0mias ncuxonorus: yueOnuk s By3oB / B. B. Hypkosa, H. b. Bepe3zanckas. — 3-e uzn., nepepa0.
u gon. — M.: UznarensctBo IOpaiit, 2016. — 524 c. — (bakanaBp u Maructp. Akagemudeckuit kypc). — ISBN 978-5-
9916-6659-6. http://www.biblio-online.ru/book/833C2C87-E784-42B3-84B2-B74365CEDA78(nara obparienus:
20.03.2019) — Pesxum ocTyTia: IjIst aBTOPH3. TTOJIH30BATENCH.

B) U31aHUS MEPUOINYECKOil mevyaTn

1. Alma Mater (BecTHuk BbIcmiel 1mkoisl). Pexxum moctyma: https://almavest.ru/(nata obpamenuns: 20.03.2019) (ot1-
KPBITBIA TOCTYII).

2. Bompocs o0pa3oBanus. Pexxum mocryma: https://vo.hse.ru/(nara oopamtenus: 20.03.2019) (OTKpBITHIH T0OCTYII).

3. Beicmiee o6pazoBanue B Poccun. Pexxum nocryma: http://www.vovr.ru/ (nata oopamenus: 20.03.2019) (oTKpbITHIiA
JIOCTYII).

4. Briciiee obpa3zoBanue ceromus. Pexxum moctyma: http://hetoday.org/(nata oopamenus: 20.03.2019) (OTKpbITHII 10-
cTym).
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r) nepevyeHb pecypcoB HHPOPMAIIMOHHO-TEJIeKOMMYHHKAUOHHOH ceTn « UHTEepHeT»

1. OBC msnarenbcrBa «FOpaiim» https://biblio-online.ru/ (http://library.orelsau.ru/els-remote-access-by-subscription.php)
(HEOTpaHUYCHHBIN JOCTYI).

2. OBC wuznarenscrBa «Jlaub» https://e.lanbook.com/ (http://library.orelsau.ru/els-remote-access-by-subscription.php)
(HEOTpaHUYEHHBIH JOCTYI).8

3. Dnextponnsiii karamor (AUBC «MAPK-SQLy): http://library.orelsau.ru/marcweb/ (http://library.orelsau.ru/els-
remote-access-by-subscription.php) (6eccpouno).

4. MexayHapomHas pedepaTuBHas Oaza JTaHHBIX Web of Science https://gaugn.ru/ru-
ru/forstudent/ WoS(HeorpaHiIeHHBIH TOCTYTI).

5. MexnyHapoaHas pedepaTuBHas 0aza JIaHHBIX Scopus
https://www.scopus.com/search/form.uri?display=basic(neorpanmndeHHsIii TOCTY).

11. ®opMbI NPOMEKYTOUHOI aTTecTalMM (M0 HTOraM NMPAKTHKH)

OmueHoOYHBIE CpenCcTBa Ul MPOBEACHHS MPOMEXYTOUHON aTTecTanni. B pesynbrare mpoBeAeHUs! TPOMEKYTOUHON aT-
TECTAI[MM OIICHUBACTCS CHOPMUPOBAHHOCTh MHIMKATOpoB KommeTeHimu OIIK-1, OIIK-1.4, OIIK-2: OIIK-2.1, OIIK-2.2,
OIIK-2.3. Bompocs! k 3a4eTy IO ITPOM3BOJICTBEHHOM mpakThke «Ilemarormdeckas mpakTukay oOydaromeMycsi MOTyT OBITh
3a1aHbl CIIEAYIOIINE BOIPOCH:

1. OOBexT, IpeaMer, 3a1aun nefarorukd. OCHOBHbBIE KaTerOpHH MeJaroruky. IIpeaMer menaroruku BRICIISH IIKOJIBL.
MecTo nIearoruky BEICIIEH MIKOJIBI B CHCTEME HaYK.

2. ObpazoBaHue KaK COIMOKYIbTYPHBIA (heHOMEH.

3. CoBpeMeHHOe MHPOBOE 00pa30BaTeNFHOE POCTPAHCTRBO.

4. Cucrema COBpEMEHHOT'0 BBICIIEr0 oOpa3oBanus B Poccun.

5. CymiHocTb M CTpYKTypa cofepxaHus oOpa3oBaHus. [IpuHIMIEI 1 KpuTepur 0TOOpa copep kaHus BhICIIero oOpaso-
BaHMS.

6. CymHOCTh 1 0COOCHHOCTH ITEAar OTUIECKON TEXHOJOTHH.

7. TexHOIOTHA MOYIHFHOTO O0YIEHUS.

8. TexHONOTHS 3HAKOBO-KOHTEKCTHOT'O O0YYEHHSL.

9. TexHosorust UTPOBOr0 O0YYEHUS.

10. IucrannmonHOE 00yUIeHHE.

11. Jlekuust B cucTeMe OpraHu3aliMoOHHbIX (hOpM 00y4eHHS B By3e.

12. Ilcnxonorn4ecKue acueKThl MOArOTOBKY M YTEHHUS JICKITUH.

13. CeMuHapckue U MpakTUYECKHE 3aHITHS, Ta0OPaTOPHBIM MPAaKTUKYM. BB, CTpyKTYypa, GYHKIINN CEMHHAPCKUX 3a-
HATHH; crienn(uKa MPOBeICHUS MPAKTUYECKHUX 3aHATHH, TpeOOBaHUs K 1a00paTOPHOMY IPAKTUKYMY.

14. Pons caMoCTOSATENIHHOM PabOTHI CTYAEHTOB B y4eOHOM IpoIiecce, e€ 3HaYeHHE U CYIIHOCTb.

15. Yrpasienue camocTosTensHON paboToit cryneHToB. OpraHu3anust 1 BBl CaMOCTOSITETbHON paboTel. MeToamde-
CKoe o0ecreueHre 1 KOHTPOJIb CAMOCTOSITEIIbHOM PabOTHI.

16. IonsTre 06 obmennu. CtpykTypa obmenus. @eHoMeH neaarorndeckoro oodmienus. CTHIIN Mef1aroruiaeckoro 00-
IICHUSL.

17. Posp 1 GyHKIMM IIeAarora Ha COBpPEMEHHOM 3Talle pa3BUTHs 00pa30BaHMA.

18. IonsTHE O TIearornieckoM MactepcTse. Kpurepnu v ypoBHH IeJarorndeckoro MacTepcTBa.

19. ®opmynupoBaHUE M NOCIEIOBATEILHOCTE Pa3padoTKK HHANBUAYAIBHOTO 3aJaHHS TSl BBIIOIHEHHUS 00YYarOLTHMCS
WH)KEHEPHOT'O pacyera.

20. MeToTMKY BBITTOTHEHHSI HH)KEHEPHBIX PacueToB IPH NPOEKTUPOBAHUN HOBBIX TEXHOJIOTMI 1 00BEKTOB.

12. Mlepeyenp y4ueOHoii TuTEpaTYpHl U pecypcoB ceTH «HTepHeT», HEOOXOAUMBIX /UISI MPOBEIEHMsT TTPOU3BO-
CTBEHHOW MEAArOrMYECKON MPaKTUKU

a) meyaTHbIe U3TAHUS

OcHoBHas1 IMTEpaTypa

1. Tenmarormka [Tekct]: yae6HOe mocobue / mox. pexn. [L.U. [Inuakacuctoro — 2 u3a., uctp. u nomn. — M.: FOpaiir, 2011. —
502 c.

2. Tlcuxomorus mo3HaHus. YueOHUK 111 OakanmaBpuaTa U Maructparypsl. / BeicokoB W.E., 2015.— M.: FOpaiir, 2015. —
9BC «Opaiity.
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JlonoJIHUTEIbHAS JINTEpaTypa

1. I'puroporuu JLA. Ilegaroruka u MCUXOJIOTUsS [TEKCT]: yueOHOE mocoOue sl CTYJICHTOB By30B. — M.: I'apmapuka,
2021. - 480 c.

2. I'pedentok O. C., I'pedentok T. b. Teopust 00y4enus. — M., 2021.

3. Octposckuii 3. B., Uepnsimiepa JI. 1. IIcuxomorus u nmegaroruka : yued. mocodue / mox pea. 2. B. Octposckoro. —
M. : By3oBckwuii yuebnuk, 2021.

4. Bepmanckuit M. E. JlunakTudeckue U MCUXOJIOTHYECKAE OCHOBaHUs oOpasoBarenbHOM TexHonoruu / M. E. Bep-
manckui, B. B. I'yzees. — M., 2021.

5. Becnampsko B. I1. Ilemaroruka u nporpeccuBHbsie TexHonorun odydenus / B. I1. becnmanbko. — M., 1995.

6. Cenamenko B. C. O noaroroBke npenojaBarelneii BbICI. IIKOJbI Ha 0a3e Maructparypsl / B. C. Cenamenko, H. B.
Cenatoposa. — CI16., 2020.

7. ®oxuH IO. T'. [IpenogaBanme U BOCOUTaHNUE B BRICIICH MIKoIe. — M., 2022.

0) nmporpamMmmMHoe obecriedenne u iHTepHeT-pecypcbl:
http://www.techno.stack.net - ¢penepanbhsriit mopran "MuxenepHoe odpazopanue',
http:window.edu.ru - Exnnaoe 0kHO gocTyna K nHGOPMAIMOHHBIM PECYPCAM;
http://www.aeer.cctpu.edu.ru - Accoruanus uHXeHepHOTO 00pa3oBanus Poccuu;
http://www.inauka.ru - mopran "U3Bectust Hayku".
- OBC «JIAHb» - http://www.e.lanbook.com;
- OBC «HanunonanbHbii udpoBoit pecypc «Pykonm» http://rucont.ru;
- OBC «lOpaiit» http://www.biblio-online.ru/;
- OBC «3nanunym» - http://znanium.com/catalog.php;
- OBC «Kuura®ounn» (Dnekrponnas 6ubnuorexka) www.knigafund.ru;
- OBC «IPR-Smarty http://www.iprbookshop.ru.

13. MepeyeHb MHGPOPMANMOHHBIX TEXHOJIOTHIA, HCNOJIb3yeMbIX NPH MPOBEJAEHUH NPOU3BOICTBEHHON IeIaroru-
YeCKOii MPAKTUKHU, BKIWYas NepeyeHb MPOrpaMMHOro odecnedyeHnsi 1 HH(POPMAUMOHHBIX CIIPABOYHBIX CHCTEM (IPU
Heo0X0IUMOCTH)

[Iporpammuoe obecrieuenue: Microsoft Windows; Microsoft Office; Kaspersky Endpoint Security mist 6msaeca. Co-
BpeMeHHbIe NpoecCHOHaTbHbBIE 0a3bl JaHHBIX 1 HHPOPMAIMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ABroMaTu3WpoBaHHas crnpaBouyHas cucrema «CelbXO3TexHHMKa». — Pexum gocryma:  https:/partner-
ufo.ru/proekty/selkhoztekhnika.html(neorpanuuennsiii foctym).

2. DNeKTPOHHO-ONOIHOTEUHAs cucremMa WznarenscTBa «JIauby. - Pexxum JIOCTyTIA!
http://e.lanbook.com(HeorpaHuUeHHBIN TOCTY).

3. UndopmanmonHo-cipaBodHas cucrema « Texakcnept». — Pexxum nocryna: https:/cntd.ru(HeorpaHudeHHbIH JOCTYII).

4. Asromaru3upoBaHHas WH(oOpManMOHHO-OuOIMoTeuHass cucteMma MARK-SQL-Internet. — Pexum nocryna:
http://80.76.178.135(Heor paHIYCHHBINA JOCTY).

14. ®oHa 01IEeHOYHBIX CPEACTB /ISl MPOBe/IeHUsI TeKylleil 1 MPOMEeKYTOYHOI aTTecTaluu 00y4a-
OIIUXCS 10 NPOU3BOICTBEHHOM NMPaKTHKe.
OdopmasieTcst OTAETBHBIM JOKYMEHTOM KaK MpHIIokKeHHe | K mporpaMme Npou3BOACTBEHHOMN MpPaKTH-

KH.

15. MartepuajbHo-TexHn4Yeckoe odecnedenue. [Ipunoxenne 9 k OOIl MartepuaabHO-TEXHUYECKOE
obecrieyeHre OCHOBHOI 00pa30BaTeIbHON NIPOrpaMMbl

14


http://window.edu.ru/
http://www.e.lanbook.com/
http://rucont.ru/
http://www.biblio-online.ru/
http://znanium.com/catalog.php
http://www.knigafund.ru/
http://www.iprbookshop.ru/

MHUHHCTEPCTBO CEJIBCKOI'O XO35IICTBA
POCCHUIICKOI ®EJEPALIUUA

OEAEPAJIBHOE N'OCYJAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJIBHOE YYPEKJIEHHWE BBICIHEI'O OBPA30BAHUA
«PSIBAHCKUM IT'OCYJAPCTBEHHBIN ATPOTEXHOJIOIT' MYECKUH

YHUBEPCUTET UMEHMU I1.A. KOCTBIYEBA»

YrBepxkaawo:
[Ipencenarens METOOUYECKON KOMUCCUU
10 HaIIPaBJICHUIO ITOATOTOBKHU

1 35.04.06 ATrpoMHKEHepU
( (kom) (na3BaHue)
e X . O. Onerinuk
« 20 » MapTa 2024 r.
PABOYASI ITIPOT'PAMMA

IIpon3BoACTBEHHAS NPAKTHKA - DKCIIYATAIIMOHHAA NMPAKTHKA 110

TEXHUYECKHM CHCTEeMaM B arpoousHece
(Haumernosanue npouz800CcmeeHHOl NpaKmuKu,)

YpoBeHb nNpoheccuoHATBHOI0 00pa30BaHUsA MATHCTPATYPA

Hanpasienue noaroroBku 35.04.06 - ArpouH:keHepus

Marucrepckas nporpamma «llndpoBbie TeXHUYECKUE CUCTEMbI B
arpoousHece»

KBanudukanus (cTenenb) BbIILYCKHUKA MATrHCTP
dopma 00yueHu QYHAsA, 3209YHAS
Kypc 1 CemecTp 2

NuddepeHunpoBaHHbIi 3aueT 2  ceMecTp

Psazaub 2024 r



PabGouas nporpamMma cocraBieHa C Yyd4eToM TpeOoBaHHM (QenepaJbHOro TIoCyIapCTBEHHOTO
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3aB. kKapenapoi « DKCIIyaTauus MAIMMHHO-TPAKTOPHOTO MApKa) sl A.E. bamypas

(kadempa) (moamuce) (®.1.0.)




1. Heasr mnpousBoAcTBeHHOM NpakTHKH «IIpom3BojacTBeHHas IpakTUKa -
OKcITyaTallmoHHasl MPaKTUKA 0 TEXHUYECKUM CUCTEMaM B arpoOU3Hece»

Lenpto mnpakTUKU sBISIETCS (POPMUPOBAHUE Y OOYYAIOIIMXCS NEPBUYHBIX
npoecCHOHATBHBIX ~ YMEHUH W MEPBUYHOIO  OMNbITa  NPO(EeCCHOHATBHOU
NEeSTENbHOCTH B cpepe IKCILUTyaTalluu U CEPBUCA TEXHUYECKUX CUCTEM.

2. 3amaum 1NPOU3BOACTBEHHONW NPaKTHKH «lIponW3BOACTBEHHAss MpakTUKa -
DKCIUTyaTallMOHHAs MTPaKTUKA 10 TEXHUYECKUM CUCTEMaM B arpoOU3HECE»

3amavyaMu MPOU3BOCTBEHHOMN MPAKTUKH SBIISIFOTCS:

dbopmupoBaHue y  OOydamIIMXCS  TOTOBHOCTM K  CaMOPAa3BUTHIO,
camopeanu3aIiy, UCIIOTb30BaHUI0 TBOPYECKOTO MOTCHITNAIIA;

dbopmupoBaHre y O0O0Yy4YarIMUXCS TOTOBHOCTH PYKOBOAUTH KOJUIEKTHBOM B
chepe cBoed TPOPECCHOHATLHON JI€ATENbHOCTH, TOJIEPAHTHO BOCIPUHUMAS
COIMAJIbHBIC, dTHUECKHE, KOHPECCHOHAIBHBIC U KYJIBTYPHBIC PA3TUYUS;

dbopmupoBaHre y 00ydaronmxcsi ClioCOOHOCTH CaMOCTOATEIBHO MPUOOPETATH C
MOMOIIbI0 MH(MOPMAIIMOHHBIX TEXHOJOTMM M HCMOIB30BaTh B MPAKTHUYECKOU
NEeSATETLHOCTH HOBBIC 3HAHUS ¥ YMEHUS,

dbopmupoBaHre y 00ydarmuUxcs CIOCOOHOCTH U TOTOBHOCTH OPTaHU30BBIBATH
Ha TMPEANPHATHAX arpoONPOMBINIICHHOTO KOMIDIEKCA BBICOKOIPOU3BOIUTEIHHOE
WCIIOJIB30BAaHUE W HAACKHYIO pabOTy CIIOXKHBIX TEXHHUYECKHMX CHCTEM JUIsS
MPOU3BOJICTBA, XPAHEHHUS, TPAHCIOPTUPOBKU M TIEPBUYHON OOpPAOOTKH MPOIYKIIMU
PacTECHUEBOCTBA M )KUBOTHOBO/ICTBA;

dbopmupoBaHre y OOyYaIOIMMUXCS TOTOBHOCTH K OPTraHW3alldd TEXHHUYECKOTO
oOecrieueHus MPOU3BOJACTBEHHBIX MPOIIECCOB HA MIPEATNPUATHSIX;

dbopmupoBaHre Y 00yYarOIIMXCs CIIOCOOHOCTH W TOTOBHOCTH PacCUUTHIBATh U
OIICHUBAThH YCJIOBUS W TOCIEACTBHUS (B TOM YHCIE IKOJOTHYCCKHE) TMPUHHUMAECMBIX
OpPraHW3AIMOHHO-YTIPABIEHYECKUX  pEIIeHuH B  00JacTH  TEXHUYECKOTO U
PHEPTreTUYECKOro  00ecleueHrus  BBICOKOTOYHBIX  TEXHOJIOTMI  MPOM3BOJICTBA
CEBCKOXO03SIMCTBEHHOM NPOIYKIIH;

dbopmupoBanre y oOyYaronmmxcsi CIOCOOHOCTH W TOTOBHOCTH TPUMEHSATH
3HAHMSI O COBPEMEHHBIX METO/IaX MCCIIEOBaHU;

dbopmupoBaHre y 00ydJalOIMMUXCS CIOCOOHOCTH W TOTOBHOCTH OPTaHU30BBIBATH
CaMOCTOSTENIbHYI0O M KOJIJIEKTMBHYIO HAy4YHO-HCCIIEI0BATEIbCKYI0 paboTy, BECTU
MOUCK MHHOBAIIMOHHBIX PEIICHUHN B MHKEHEPHO-TEXHUUECKOHU cdepe;

dbopMupoBaHUE Yy 00YUYaIOIIUXCSI CIIOCOOHOCTH K MPOEKTHOM JIeATeThHOCTH Ha
OCHOBE CHCTEMHOT0 TIOJIXOJIa, YMEHHE CTPOUTh W HCIOIb30BaTh MOJCIH IS
OMHMCAHWS ¥ TPOTHO3MPOBAHUS PA3IUYHBIX  SBJICHUH, OCYIICCTBISTh HX
Ka4ECTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3;

dbopmupoBaHrue y 0OyYaromUXcsi CHOCOOHOCTH TIPOBEICHUS WHXKEHEPHBIX
pacyeToB IS IPOCKTUPOBAHUS CHCTEM U OOBEKTOB;

dbopmupoBaHUEe y OOYYalOMUXCSd TOTOBHOCTH OCYIIECTBIATH KOHTPOJb
COOTBETCTBHUsI pa3pabaThiBaeMbIX MPOEKTOB CTaHIApPTaM, TEXHUUECKUM YCIOBHUSIM U
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JPYTUM HOPMATHUBHBIM JOKYMEHTaM;

(opMupoBaHue y 0oOydarolUXcsi CIIOCOOHOCTH MPOEKTUPOBATH COJAEPIKAHUE U
TEXHOJIOTHIO IPENOJaBaHUs, YIPABISATh YYEOHBIM MIPOIIECCOM.
Tabimua - IlepeyeHb OCHOBHBIX 32724 HNPO(PECcCHOHATBHOH AeSATEJbHOCTH
BbINYCKHUKOB (110 THIIAM):

Obnacth Tunel 3anau 3agauu OOBeKTHI
npodeccuoHanbHONW | TTPOQPECCHOHANBHON | TPOQEeCCUOHATBHON npodeCcCuoHAITBHON
JeSITeTbHOCTH JESITeTbHOCTH JeSITeTbHOCTH JeSITeTbHOCTH (MU
(mo Peectpy o0JyacTv 3HAHUS)
MunTtpyna) (mpu
HEO0OXOIMMOCTH)
13 Cenbckoe | TEXHOIOTMUECKHUH Beibop MammH u | MammHHbBIE
XO3SICTBO 000pynoOBaHUsT UISl | TEXHOJIOTHH U CUCTEMBI
TEXHUYECKOH U | MalluH TUISt
TEXHOJIOTM4YeCKON MIPOU3BO/ICTBA,
MOJIepHU3ALUU XpaHeHus u
MIPOM3BOJICTBA, TPAHCTIOPTHPOBAHUS
XpaHCHUS U | IPOTYKITUH
nepepaboTKu pacTEeHHUEBOJICTBA u
CEJIbCKOXO3SMICTBEHH | )KMBOTHOBOJICTBA;
O IPOTyKIIUU TEXHOJIOTUU
TEXHHYECKOTO
00cIy )KUBaHU,

JUarHOCTUPOBAHUS U
pEeMOHTa  MallUH U
000pyTOBaHHUS; METOIBI
U CpE/ICTBA HCIBITAHUS
MaIlIHH;
ANEeKTpU(PUIIUPOBAHHBIC
Y aBTOMaTU3UPOBaHHBIE
CEIIbCKOXO35CTBEHHBIE
TEXHOJIOTUYECKHUE
IIPOLIECCHI,
3JIEKTPOOOOPYI0BAHHE,
SHEpPreTHYECKUe
YCTaHOBKH U CpeJCTBa
aBTOMAaTH3AlNH
CEJIbCKOXO03SHCTBEHHOT
0 Ha3HAauYeHUs

TEXHOJIOTMYECKHI Obecneuenue MartuHHbIE
3¢ (HEeKTUBHOTO TEXHOJIOTUU U CHUCTEMBI
WCIIOJB30BaHMUS W | MallluH TUTSt
HaJIe)KHON  paboOTHI | MPOU3BOJICTBA,
CIIOKHBIX XpaHeHUs u

TEXHUYECKUX CHUCTEM | TPAHCIIOPTUPOBAHUSA
IpU  TPOU3BOJCTBE, | MPOIYKIUU

XpaHEHUHN U | pacCTEHHUEBOJICTBA u

nepepaboTke KUBOTHOBOJICTBA;

CEITLCKOXO3SUCTBEHH | TEXHOJIOTUH

Ol IPOAYKLMHU TEXHUYECKOTO
00CITy)KMBaHMS,




JUATHOCTHPOBAHUS U
pEeMOHTa  MamUH U
000pyTIOBaHHUS; METOJIbI
U CpPEJCTBA HMCIBITAHUS
MAaIlIHH;
ANMEKTPUPUITUPOBAHHBIE
Y aBTOMATU3UPOBAHHBIC
CENbCKOXO3SMCTBCHHBIC
TEXHOJOTMYECKHE
MIPOIIECCHI,
JIEKTPOOOOPYI0BAHHE,
SHEPreTHYECKHE
YCTAaHOBKH U CpEJCTBA
aBTOMAaTH3aIUN
CEIbCKOXO3IMCTBEHHOT
0 Ha3HAYCHUS

TEXHOJIOTHYECKUI ITouck nyTe Mamvnanbie
COKpalleHUs 3aTpaT | TEXHOJOTHH U CHCTEMBI
Ha BBITMIOJIHEHUE | MAILUH TUISt
MEXaHU3UPOBAHHBIX, | IPOU3BO/ICTBA,
ANEeKTPpUUIIUPOBAH | XpaHEHUS u
HBIX U | TPAHCIIOPTHUPOBAHUS
aBTOMATHU3UPOBAHHBI | IPOTYKIUH
X pacTEeHNEBOCTBA u
MIPOU3BOJICTBEHHBIX | YKUBOTHOBO/ICTBA;
IIPOLIECCOB TEXHOJIOTUU

TEXHUYECKOTO

o0cITy )KMBaHUS,
JIUarHOCTHUPOBAHUS U
pEeMOHTa  MallUH U
000pyTOBaHHUS; METOIBI
U CPEACTBA HCIBITAHUS
MaIlUH;
AEKTpUPULUPOBAHHbBIE
1 aBTOMaTU3UPOBAHHbBIE
CEJIbCKOXO35ICTBEHHbIE
TEXHOJIOTMYECKUE
MIPOLIECCHI,
ANEKTPOOOOpPyAOBaAHHE,
OSHEPTEeTHYECKUE
YCTAaHOBKM H CPEACTBA
aBTOMAaTHU3ALNHI
CEJIbCKOXO35MCTBEHHOT
0 Ha3HAYEHUs

TEXHOJIOTUYECKU I Pa3paboTtka MamuHHbIe
TEXHUYECKUX TEXHOJIOTUU U CHUCTEMBI
3aJaHuN Ha | MalluH s
MIPOEKTUPOBAHUE U | IPOU3BOJICTBA,
U3TrOTOBJIICHUE XpaHeHUus u
HECTaHIapTHBIX TPaHCIIOPTUPOBAHUS
CPEACTB MPOAYKIUH
MEXaHH3aluH, pacTEeHHUEBOCTBA u




ANEeKTpUPUKAIIIH, KUBOTHOBOJICTBA;
aBTOMATU3AIMM W | TEXHOJOTUH
CpEeACTB TEXHUYECKOTO
TE€XHOJIOTMYECKOT 0 o0ciy>KuBaHus,
OCHAIICHUS TUAarHOCTHUPOBAaHUA U
peMOHTa MallUH |
000pyTOBaHHUS; METOIBI
U CpPEICTBAa HMCIBITAHUS
MalIlH;
ANEeKTpU(PUIIUPOBAHHBIC
Y aBTOMATU3UPOBAHHbBIE
CEIIbCKOXO35CTBEHHBIE
TEXHOJIOTHYECKUE
MIPOIIECCHI,
ANEKTPOOOOpyAOBAHHE,
SHEPTETUYECKUE
YCTAaHOBKH U CpPEACTBA
aBTOMAaTU3ALNHU
CEJIBCKOXO035HCTBEHHOT
0 Ha3HAYEeHUs
TEXHOJIOTMYECKUM Pa3zpaboTka MamuHHbIE
MEepOnpUATHI 10 | TEXHOJIOTUH U CUCTEMBI
TTOBBIIICHUIO MaIluH TUTSt
3¢ dekTUBHOCTH MPOM3BOJICTBA,
MIPOMU3BO/JICTBA, XpaHeHUs u
W3BICKAaHUIO TPaHCIIOPTUPOBAHUS
croco0oB MPOAYKIUH
BOCCTAHOBJICHHUS UJIU | PACTEHUEBOJICTBA u
YTHIIH3ALAH KUBOTHOBOJICTBA;
M3HOIIEHHBIX TEXHOJIOTHH
M3JICIUA W OTXOJIOB | TEXHUYECKOTO
MIPOU3BOJICTBA oOciyKuBaHus,
TUArHOCTHUPOBAHUA U
peMOHTa MalluH |
000pyIOBaHNUS; METOIbI
U CpEICTBAa MCHBITAHUSA
MalluH;
ANEKTPUUIIUPOBAHHBIE
Y aBTOMaTU3UPOBAHHBIC
CEJIbCKOXO351ICTBEHHBIE
TEXHOJIOTHYECKUE
MPOIIECCHI,
ANEKTPOOOOPYA0BAHHE,
SHEPTreTUYECKUE
YCTAaHOBKH M CPEACTBA
aBTOMATHU3AINHT
CEJIBCKOXO35MCTBEHHOT
0 Ha3HAYEHUs
OpraHu3aIMOHHO AHnanuz MammHHbie
YIIPaBICHUYECKUM SKOHOMHYECKOMN TEXHOJIOTUU U CUCTEMBI
3 PEKTUBHOCTH MaIluH JUTSt
TEXHOJIOTHYECKUX MIPOM3BO/ICTBA,




MIPOIIECCOB i
TEXHHUYECKHX
CpeAcTB, BBIOOp U3
HHUX  ONTHMAaJbHBIX
s YCJIOBUI
KOHKPETHOTO
MIPOU3BOJICTBA

XpaHEeHUs u
TPAHCIIOPTUPOBAHUS
HIPOAYKIHUH
pacTeHuEeBOICTBa "
ZKHNBOTHOBOACTBA,
TCXHOJIOT'UHU
TEXHUYECKOTO

o0cmy KUBaHUA,
AUAraHoCTUpOBaHUA u
pCMOHTa MalllnH nu
000pyI0BaHUS; METOIbI
n CpeacTBa UCIbITAHUA
MAlIIVH;
ANEKTPUPUITUPOBAHHBIE
)51 aBTOMaTI/I3I/Ip0BaHHBIe
CEIbCKOXO3SMCTBCHHBIC
TEXHOJIOTHNYCCKHUEC
MPOLIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEpPreTUYECKUe
YCTAaHOBKH U CpEJCTBa
aBTOMATHU3alluNn
CEIBCKOXO3SIMCTBCHHOT
0 Ha3HAYCHHUS

OpraHn3alMOHHO
YIIPaBICHYECKUN

[IporanosupoBanue u

TUTAaHUPOBAHHE
PEXKHMOB JHEPro- u
pecypconoTpebneHu
s

MammuHHbIe
TEXHOJIOTUU U CHUCTEMBI
MaIlIiH TUIST
MPOU3BO/ICTBA,
XpaHeHUs u
TPAHCTIOPTHPOBAHUS
MPOTYKITUH
pacTeHHUEBO/ICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUHU
TEXHUYECKOTO

o0Ocy KUBaHUA,
IUArHOCTHUPOBAHUS U
pEeMOHTa MallUH U
000pyIOBaHNUS; METOIbI
U CpPEICTBA HMCIBITAHUS
MaIIiH;
ANEKTPUPUITUPOBAHHBIE
Y aBTOMAaTU3UPOBAHHBIC
CeJIbCKOXO35CTBEHHbIE
TEXHOJIOTHYECKUE
MPOTIECCHI,
ANEKTPOOOOPYAOBAHHE,
SHEPTEeTUYECKUE
YCTAaHOBKM U CpPEACTBa
aBTOMATHU3ALINHI
CEIIbCKOXO3SUCTBEHHOT
0 Ha3HAYEHUS




OpraHn3alMOHHO
YIIPaBJICHYECKUI

OueHka pHUCKOB IIpHU
BHEJIPEHUH  HOBBIX
TEXHOJIOT UM

MammuHHbIe
TEXHOJIOTHU M CHCTEMBI
MalIvH TUISE
MIPOU3BO/ICTBA,
XpaHeHUs u
TPaHCTIOPTUPOBAHUS
POy KITUH
pacTEeHHUEBOICTBA "
KUBOTHOBOJICTBA;
TEXHOJIOTUHU
TEXHUYECKOTO

o0cmy KUBaHUA,
JTUArHOCTHPOBAHUS U
pEeMOHTa MallUH U
000py10BaHHUS; METOIbI
U CpPEICTBAa HMCIBITAHUSA
MaIlIWH;
ANEKTPUUIIUPOBAHHBIC
Y aBTOMaTU3UPOBAHHbBIC
CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTUYECKHUE
MPOIIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPTETUUYECKHUE
YCTaHOBKH U CpEJICTBa
aBTOMATH3AINH
CEJIbCKOXO35MCTBEHHOT
0 Ha3HAYECHUS

OPTraHU3alMOHHO
yIIpaBICHYECKUHN

ITouck pemeHui
TEXHUYECKOTO
obecrieueHus
MPOU3BOJICTBA
MPOAYKIIUN
(oka3aHus ycnyr) Ha
IpeanpusITHH
MOBBILICHHE
KBaTM(UKAIIIH u
TPEHUHT
COTPYIHUKOB
MoJIpa3aeieHu B
obnacTu
WHHOBAIIMOHHON
JeSITeNbHOCTU

MamuHHBIE
TEXHOJIOTHH U CUCTEMBI
MaIlInH IS
MIPOU3BO/ICTBA,
XpaHeHUs H
TPAHCIIOPTUPOBAHUS
MPOAYKITUH
pacTEeHHUEeBOICTBA H
’KHBOTHOBO/ICTBA;
TEXHOIOT U
TEXHUYECKOTO
o0cmy KUBaHUA,
TUATHOCTHPOBAHUA U
peMOHTa  MalllUH |
000pyTI0BaHHUS; METOJIbI
U CpPEJCTBA HMCIBITAHUS
MallInH;
ANEKTPUPUITUPOBAHHBIE
Y aBTOMaTU3UPOBAHHBIC
CEJIBbCKOXO3SHCTBCHHbBIC
TEXHOJIOTHYCCKUE
MPOIIECCHI,
ANEKTPOOOOPYAOBAHHE,
SHEPTETUUCCKUE




YCTaHOBKM M CpEJIICTBA
aBTOMATH3aIlUH
CEJIBbCKOXO03SHCTBEHHOT
0 Ha3HAYECHHUS

OpraHu3alMOHHO
YIIPaBICHYECKUN

Anmanranms
COBPEMEHHBIX

CHUCTEM YNPaBJIECHUS

KauyecTBOM
KOHKPETHBIM
YCIIOBUSAM
IIPOU3BOJICTBA

K

MamuHHbIe
TEXHOJIOTUU U CHUCTEMBI
MalIuH TUTST
MIPOU3BOJICTBA,
XpaHCHUS u
TPAHCTIOPTHPOBAHUS
POy KITUH
PacCTeHHEBOICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUHU
TEXHUYECKOTO
o0cy KUBaHUA,
TUATHOCTHPOBAHUS U
pEeMOHTa MamUH U
000pyI0BaHNUS; METOIbI
U CpEICTBA HCIBITAHUS
MallIVH;
ANEKTPUPUITUPOBAHHBIE
Y aBTOMATU3UPOBAHHBIC
CEIIbCKOXO35IMCTBEHHBIE
TEXHOJIOTUICCKHUEC
MPOLIECCHI,
3NIeKTpoo0OpyI0BaHNE,
SHEPreTHYECKHE
YCTAaHOBKU U CpEJCTBA
aBTOMATH3AINH
CEJIbCKOXO3SUCTBEHHOT
0 Ha3HAYCHUs

OpraHU3alMOHHO
yIIPaBICHYECKUN

IIpoBenenue
MapKETHUHTa

u

HOATOTOBKAa OwM3HEC-

I1IJIAHOB
IIPpOU3BOJICTBA
peajn3annunu

)51

KOHKYPEHTOCTIOCOOH

Ol IPOXYyKUHH
OKa3aHMs yCIyr

u

MarivHHbIE
TEXHOJIOTUU M CHCTEMBI
MaIluH JUTSt
MIPOU3BO/ICTBA,
XpaHeHUus u
TPaHCIIOPTUPOBAHUS
MPOAYKIUU
pacTEeHHUEBO/ICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTHUHI
TEXHUYECKOIO
00cITy )KUBaHU,
JUAarHOCTUPOBAaHUA U
peMOHTa MalluH |
000pyIOBaHHUS;, METOIBI
U CpPEICTBAa HMCIBITAHUS
MalIlH;
ANEeKTpU(PUIIUPOBAHHBIC
1 aBTOMATU3UPOBAHHbBIC
CEJIbCKOXO35MCTBEHHBIE




TEXHOJIOTUICCKHUEC
MIPOIIECCHI,
ANEKTPOOOOPYA0BAHHE,
JHEPIreTUYCCKHE
YCTAaHOBKU U CpPEJICTBA
aBTOMATH3AINH
CEIIbCKOX035MCTBEHHOT
0 Ha3HAYCHUS

OPTraHU3alMOHHO
yIIpaBICHYECKUN

Koopaunanus
paboThl  TIEpCOHANA
npu  KOMIUIEKCHOM
perieHnn
MHHOBAIMOHHBIX
npoOjeM - OT HuIeHu
0 peanu3aluyd  Ha
IPOU3BOJICTBE

MammuHHbIE
TEXHOJIOTUU M CHUCTEMBI
MaIIiH TUTST
MIPOU3BO/ICTBA,
XpaHCHUs u
TPaHCTIOPTUPOBAHUS
MPOIYKITUH
pacTeHHEeBOICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUU
TEXHHYECKOTO

o0cy KUBaHUA,
IUArHOCTHUPOBAHUS U
pEeMOHTa MalmlUH U
000pyIOBaHHUS; METOIBI
U CPEJICTBA HCIIBITAHUS
MaIllHH;
ANEKTPUUITUPOBAHHBIE
Y aBTOMAaTU3UPOBAHHBIC
CEJIbCKOXO35MCTBEHHbIE
TEXHOJIOTHYECKUE
MPOIIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPTETUYECKUE
YCTAaHOBKH U CpEJICTBA
aBTOMATH3AINH
CEJIbCKOXO03SHCTBEHHOT
0 Ha3HauYeHUs

OpraHU3aI[1IOHHO
yIpaBIeHYECKH

Opranuzanus 5
KOHTPOJIb pabOTHI TIO

oXpaHe TpyJa

MamuHHbIE
TEXHOJIOTUU U CHUCTEMBI
MalIuH TUIS
MIPOU3BO/ICTBA,
XpaHCHUS u
TPAHCIIOPTUPOBAHUS
POy KITUH
PacTeHHEBOICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTHH
TEXHUYECKOTO
o0cmy KUBaHUA,
TUATHOCTHPOBAHHUS U
pEeMOHTa MamUH U
000pyI0BaHHUS; METOIbI
U CPEJCTBA HMCIBITAHUS
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MaIlIiH;
ANEKTPUPUITUPOBAHHBIE
Y aBTOMaTU3UPOBAHHbBIC
CEJIbCKOXO3MCTBCHHBIE
TEXHOJIOTHYCCKHUE
MPOTIECCHI,
ANEKTPOOOOPYAOBAHHE,
SHEPTETUUECKUE
YCTAaHOBKH U CpEACTBa
aBTOMATH3AIUN
CEIbCKOXO3IMCTBEHHOT
0 Ha3HAYEHUS

IIPOCKTHBIN IIpoextupoBanue Mamvnanbie

MalliH u UX | TEXHOJIOTMHM U CHUCTEMBbI

pabouux  OpraHoB, | MalIUH JUIsl

npubopos, IIPOU3BOJICTBA,

anmnaparos, XpaHEHus u

0o0opyZOBaHUs  JUIS | TPAHCIIOPTHPOBAHMUS

HUHXEHEPHOTO IPOYKIUH

obecrieueHus pacTeHHEBOCTBA u

IIPOU3BOJICTBA, KUBOTHOBOJICTBA;

XpaHEHUs U | TEXHOJIOTHH

nepepaboTKu TEXHUYECKOTO

CEJIbCKOXO3SICTBEHH | 00CTy)KUBaHUS,

O pOTyKLUHU JUarHOCTUPOBAHUS U
pEeMOHTa MallUH U
000pyIOBaHUST; METOIbI
U CPEACTBA HCIBITAHUS
MallIVH;
ANEKTpUUIIUPOBAHHBIE
Y aBTOMaTU3UPOBaHHBIE
CEIBCKOXO35ICTBEHHbIE
TEXHOJIOTUYECKHUE
IIPOLIECCHI,
3JIeKTpoo0Opy10BaHuE,
SHEPreTUYECKHE
YCTaHOBKM U CpEICTBA
aBTOMATU3ALUH
CEJIBCKOXO35MCTBEHHOT
O Ha3HAauYeHUs

IIPOCKTHBIN [IpoextupoBanue ManvnaHble

TEXHOJIOTMYECKUX TEXHOJIOTUU U CUCTEMBI

IIPOLIECCOB MalIuH TUIsl

IIPOU3BOJICTBA, IIPOU3BOJICTBA,

XpaHEHUs U | XpaHEHus u

nepepadboTKu TPaHCIIOPTUPOBAHUS

CEJIbCKOXO35MCTBEHH | MIPOAYKIUH

oif MPOJYKIUH, | pACTCHHUEBOICTBA u

TEXHUUYECKOTO KHUBOTHOBOJCTBA;

o0ciy’KUBaHUs U | TEXHOJIOTUH

peMoOHTa TEXHUUYECKOTO

CEJIbCKOXO3SUCTBEHH | 00CTyKUBaHUS,

11



Ol TEXHUKU

JUATHOCTHPOBAHUS U
pEeMOHTa  MamUH U
000pyTIOBaHHUS; METOJIbI
U CpPEJCTBA HMCIBITAHUS
MAaIlIHH;
ANMEKTPUPUITUPOBAHHBIE
Y aBTOMATU3UPOBAHHBIC
CENbCKOXO3SMCTBCHHBIC
TEXHOJOTMYECKHE
MIPOIIECCHI,
JIEKTPOOOOPYI0BAHHE,
SHEPreTHYECKHE
YCTAaHOBKH U CpEJCTBA
aBTOMAaTH3aIUN
CEIbCKOXO3IMCTBEHHOT
0 Ha3HAYCHUS

MPOEKTHBIN

[IpoextupoBanue
CUCTEM

SHEPTrooOeceUeHus,
ANeKTpu(UKALUU U
aBTOMATH3AlUU IS

00BEKTOB

CEIbCKOXO3SAHCTBEHH

OI'0O Ha3HAYCHUA

MarmmuHHbIe
TEXHOJIOTUU U CHCTEMBI
MaIluH TUTSt
MIPOU3BO/ICTBA,
XpaHeHUs u
TPAHCTIOPTHPOBAHUS
MPOAYKITUH
pacTeHHEeBOICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUH
TEXHUYECKOTO

o0cITy )KMBaHUS,
TUATHOCTHPOBAHUS U
pEeMOHTa MallUH |
000pyTOBaHHUS; METOIBI
U CpEJCTBAa HMCHBITAHUSA
MaIlIWH;
AEKTpUPULUPOBAHHbBIE
Y aBTOMAaTU3UPOBAHHbBIE
CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTUYECKHUE
MPOLIECCHI,
ANEKTPOOOOpPyAOBaAHHE,
SHEpPreTHYECKUe
YCTAaHOBKM U CpEJICTBa
aBTOMATH3AINH
CEJIbCKOXO35MCTBEHHOT
0 Ha3HA4YCHUs

01 Ob6pasoBanue u
HayKa

IeaaroruyecKum

Brimonnenue
byHKIMA
MpenoaaBaTest
00pa3oBaTeNbHBIX
OpTraHu3aIMIX

B

OObyuaromuecs,
IPOrpaMMBbI
po¢eCcCHOHANTBHOTO
oOydeHHs, Hay4yHO -
METOAMYECKUE "
y4eOHO -
METOAMYECKUE
MaTepHAaJIbI

12



HAy4HO
HUCCIIEI0BATEILCKUI

AHanu3 pPOCCUNCKUX
u 3apyOeKHBIX
TeHJEHIIUNA Pa3BUTHUS
MeXaHU3aluH,
ANEKTPUPUKALIMK |
aBTOMAaTHU3AINHU
TEXHOJIOTHYECKUX
MIPOLIECCOB B
CEJIbCKOXO35MCTBEHH
OM TPOU3BOJICTBE

MammuHHbIe
TEXHOJIOTHU M CHCTEMBI
MalIvH TUISE
MIPOU3BO/ICTBA,
XpaHeHUs u
TPaHCTIOPTUPOBAHUS
POy KITUH
pacTEeHHUEBOICTBA "
KUBOTHOBOJICTBA;
TEXHOJIOTUHU
TEXHUYECKOTO

o0cmy KUBaHUA,
JTUArHOCTHPOBAHUS U
pEeMOHTa MallUH U
000py10BaHHUS; METOIbI
U CpPEICTBAa HMCIBITAHUSA
MaIlIWH;
ANEKTPUUIIUPOBAHHBIC
Y aBTOMaTU3UPOBAHHbBIC
CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTUYECKHUE
MPOIIECCHI,
ANEKTPOOOOPYyAOBAHHE,
SHEPTETUUYECKHUE
YCTaHOBKH U CpEJICTBa
aBTOMATH3AINH
CEJIbCKOXO35MCTBEHHOT
0 Ha3HAYECHUS

HAY4YHO
HUCCIEN0BATENbLCKUN

Coop, oOpaboTka,
aHaIu3 "
CUCTEMAaTU3aLU
Hay4HO-
TEXHUYECKOU
nHpopManuu o
TeMe UCCIIeOBaHUs

MamuHHBIE
TEXHOJIOTHH U CUCTEMBI
MaIlInH IS
MIPOU3BO/ICTBA,
XpaHeHUs H
TPAHCIIOPTUPOBAHUS
MPOAYKITUH
pacTEeHHUEeBOICTBA H
’KHBOTHOBO/ICTBA;
TEXHOIOT U
TEXHUYECKOTO

o0cmy KUBaHUA,
TUATHOCTHPOBAHUA U
peMOHTa  MalllUH |
000pyTI0BaHHUS; METOJIbI
U CpPEJCTBA HMCIBITAHUS
MallInH;
ANEKTPUPUITUPOBAHHBIE
Y aBTOMaTU3UPOBAHHBIC
CEJIBbCKOXO3SHCTBCHHbBIC
TEXHOJIOTHYCCKUE
MPOIIECCHI,
ANEKTPOOOOPYAOBAHHE,
SHEPTETUUCCKUE
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YCTaHOBKM M CpEJIICTBA
aBTOMATH3aIlUH
CEJIBbCKOXO03SHCTBEHHOT
0 Ha3HAYECHHUS

Hay4HO
HUCCIIEIOBATEILCKUN

Pa3paboTtka
pOrpaMm
MIPOBEICHUS
HAyYHBIX
HCCIIeI0BaHUM

MamuHHbIe
TEXHOJIOTUU U CHUCTEMBI
MalIuH TUTST
MIPOU3BOJICTBA,
XpaHCHUS u
TPAHCTIOPTHPOBAHUS
POy KITUH
PacCTeHHEBOICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTUHU
TEXHUYECKOTO

o0cy KUBaHUA,
TUATHOCTHPOBAHUS U
pEeMOHTa MamUH U
000pyI0BaHNUS; METOIbI
U CpEICTBA HCIBITAHUS
MallIVH;
ANEKTPUPUITUPOBAHHBIE
Y aBTOMATU3UPOBAHHBIC
CEIIbCKOXO35IMCTBEHHBIE
TEXHOJIOTUICCKHUEC
MPOLIECCHI,
3NIeKTpoo0OpyI0BaHNE,
SHEPreTHYECKHE
YCTAaHOBKU U CpEJCTBA
aBTOMATH3AINH
CEJIbCKOXO3SUCTBEHHOT
0 Ha3HAYCHUs

HAy4YHO
HUCCIIEI0OBATEILCKUN

Bri6op
CTaH/IaPTHBIX "
pa3paboTKa YacTHBIX
METOHK
pOBEICHUS
OKCIIEPUMEHTOB U
UCIIBITAHUM, aHaIu3
UX pe3ybTaToOB

MarnivHHbIE
TEXHOJIOTUU M CHCTEMBI
MaIluH JUTSt
MIPOU3BO/ICTBA,
XpaHeHUus u
TPaHCIIOPTUPOBAHUS
MPOAYKIUU
pacTEeHHUEBO/ICTBA u
KUBOTHOBOJICTBA;
TEXHOJIOTHUHI
TEXHUYECKOIO

00cITy )KUBaHU,
JUAarHOCTUPOBAaHUA U
peMOHTa MalluH |
000pyIOBaHHUS;, METOIBI
U CpPEICTBAa HMCIBITAHUS
MalIlH;
ANEeKTpU(PUIIUPOBAHHBIC
1 aBTOMATU3UPOBAHHbBIC
CEJIbCKOXO35MCTBEHHBIE
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TEXHOJIOTUICCKHUEC
MIPOIIECCHI,
ANEKTPOOOOPYA0BAHHE,
JHEPIreTUYCCKHE
YCTAaHOBKU U CpPEJICTBA
aBTOMATH3AINH
CEIIbCKOX035MCTBEHHOT
0 Ha3HAYCHUS

Hay4HO - | Pa3zpaboTtka MamHHbIe
UCCIIEIOBATENbCKUM | (PU3HYECKUX U | TEXHOJIOTUU M CHCTEMBI
MaTeMaTHYeCKHUX MaIluH JUTSt
MoOJeIIeH, MPOU3BOJCTBA,
IIpOBE/ICHUE XpaHeHUs u
TEOPETUYECKUX U | TPAaHCIIOPTUPOBAHUS
9KCIIEPUMEHTAJIBHBIX | IPOAYKIUU
UCcIIe0BaHUI pacTeHNEeBOICTBA u
MIPOIIECCOB, SIBJICHUM | dKUBOTHOBOJCTBA;
u 00BEKTOB, | TEXHOJIOTHU
OTHOCSIIIIUXCS K | TEXHUYECKOTO
MeXaHU3aluH, o0ciy>KuBaHus,
ANEeKTpUDUKALINH, JUAarHOCTUPOBAaHUA U
aBTOMAaTHU3ALNHU pEeMOHTa MalluH U
CEJIbCKOXO3SICTBEHH | 000PYIOBAHNUS; METObI
Oro MpOU3BOJCTBA, | U CPEJCTBA HCIBITAHUS
nepepaboTKu MaIIiH;
CEJIbCKOXO3SHUCTBEHH | ANIEKTPUDHUIINPOBAHHEIC
ot MPOAYKIIMH, | 1 aBTOMaTU3UPOBAHHbIE
TEXHUYECKOTO CEeJIBCKOXO35HCTBEHHbBIE
o0cy’KuBaHUs U | TEXHOJIOTHYECKUE
pEMOHTa MaIIWH | | MPOIECCHI,
o0opyoBaHus 3IIEKTPOOOOPYIOBaHUE,
SHEPreTHYECKHE
YCTAaHOBKH M CpPEACTBa
aBTOMATHU3AINHI
CEJIBCKOXO035HCTBEHHOT
0 Ha3HAYEeHUs
HAy4YHO - | [IpoBenenue MamuHHbIE
UCCIIEI0BATEeNIbCKUN | CTaHAAPTHBIX TEXHOJIOTMU U CUCTEMBbI
UCIIBITAHUI MalluH JUTS
CEJIbCKOXO3SIICTBEHH | IPOU3BO/JICTBA,
on TEXHUKU, | XpAHECHUS u
ANEKTPOOOOPYAOBaH | TPAHCIIOPTUPOBAHUS
us, CPEACTB | MPOAYKIUH
aBTOMAaTU3allMM U | PaCTEHUEBOJACTBA u
TEXHUYECKOTO KUBOTHOBOJICTBA;
cepBuca TEXHOJIOTHH
TEXHUYECKOTO
o0cmy KUBaHUA,

AUArHoCTUpOBaHUA u
pEMOHTA MallluH )41
000pyI0BaHHUS; METOIbI
U CpeaAcCTBa HUCIBITAHUA
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MaIlIiH;
ANEKTPUPUITUPOBAHHBIE
Y aBTOMaTU3UPOBAHHbBIC
CEJIbCKOXO3MCTBCHHBIE
TEXHOJIOTHYCCKHUE
MPOTIECCHI,
ANEKTPOOOOPYAOBAHHE,
SHEPTETUUECKUE
YCTAaHOBKH U CpEACTBa
aBTOMATH3AIUN
CEIbCKOXO3IMCTBEHHOT
0 Ha3HAYEHUS

HAy4YHO - | Pemenne 3agau B | MammHHBIC
UCCIIeIOBATEeNIbCKUI | 00JacCTH  Pa3BUTHUS | TEXHOJOTHH U CUCTEMBI
HayKH, TEXHUKH U | MAIIWH TUISt
TEXHOJIOTHH C | IpPOU3BOJICTBA,
y4ETOM XpaHCHUs u
HOPMATHUBHOTO TPAHCIIOPTUPOBAHUS
MPaBOBOTO POy KITUH
pEerylIHpoBaHUS B | paCTEHHEBOJCTBA u
cdepe KUBOTHOBOJICTBA;
WHTEJJIEKTyaJIbHON | TEXHOJIOTUHU
COOCTBEHHOCTH TEXHUYECKOTO
o0Ocy KUBaHUA,
TUArHOCTHPOBAHUS U
pEeMOHTa MamUH U
000pyIOBaHUST; METOIbI
U CpPEICTBAa MCHBITAHUSA
MaIlIHH;
ANEKTpUUIIUPOBAHHBIE
1 aBTOMaTU3UPOBAHHBIC
CEJIbCKOXO35MCTBEHHbIE
TEXHOJIOTHYECKUE
IIPOLIECCHI,
3IIEKTPOOOOPYI0BaHUE,
SHEepreTHYecKHe
YCTaHOBKH U CpeJCTBa
aBTOMAaTH3AlNH
CEJIbCKOXO035MCTBEHHOT
0 Ha3HAYEHUS
opranmsanMoHHo - | IloaroroBka OObyuaromumecs,
yIpaBIeHYECKUN Hay4HO- MPOTPaMMBI
TEXHUYECKUX npodeccuoHaIbHOTO
OTYETOB, 0030pOB, | OOyYEHHUs, HAYYHO -
myOnuKanui 10 | METOAMYECKHE u
pe3yJbTaTaM y4eOHO -
BBITIOJTHEHHBIX METOMYECKUE
HCCIIEIOBAaHUN MaTepuaisbl
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3. MecTo npou3BOACTBEHHOM NPaKTUKHU B cTpyKType OOII marucrparypsl

[IpakTuka 10 TOJYYEHHIO TPOPECCHOHANBHBIX YMEHHMA U  OIbITa
npodhecCUOHATBHON IEITEIbHOCTH OTHOCUTCS K npakTudueckoMy ukiny b2.B.01(I1).
O6nactb npodecCuOHAIBHON JESTEIHPHOCTU BBIITYCKHUKOB BKJTIOYAET:

01 O6pazoBanue u Hayka (B cepe HayIHBIX UCCIICIOBAHUN);
13 Cenbckoe X034MCTBO.

OOBEKTHI MPO(DHEeCCHOHATHHON JISATETFHOCTH BBIITYCKHHKOB SIBJISTFOTCS
- MAalIMHHBIC TEXHOJOTHMM W CHCTEMbl MAIMH I TPOM3BOACTBA, XPAHCHUS M
TPAaHCTIOPTUPOBAHUS MTPOYKIIMU PACTEHHEBOJICTBA U KUBOTHOBOJICTBA;
- TEXHOJOTUU W CPEACTBA MEIKOCEPHHHOTO TPOM3BOJICTBA CEIbCKOXO3SUCTBCHHOM
TEXHUKU,
- TEXHOJIOTUM TEXHUYECKOTO O0OCTYKUBAaHWS, TUATHOCTHPOBAHKS ¥ PEMOHTA MAaIIHH
1 000pyIOBaHUS,
- JNeKTpU(PUIMPOBAHHBIE ¥  aBTOMATHU3UPOBAH-HBIE  CEIIbCKOXO3SMCTBCHHBIC
TEXHOJIOTMUECKHE MPOIIECCHI, AIEKTPOOOOPYIOBaHNE, SHEPTETHUECKUE YCTAHOBKU H
CpEeACTBa aBTOMATHU3AI[UH CEIbCKOXO03SMCTBEHHOTO M OBITOBOTO Ha3HAYCHHUS.

4. Bua mnpaktuku _ [IpoW3BOJACTBEHHAsS MpakTHKa - OJKCIUTyaTalldOHHAs
IIPAKTHKA 10 TEXHUYECKUM CHUCTEMaM B arpoOH3Hece

Cnoco0 npoBegeHus MPAKTHKU CTallMOHAPHAS W/WIN BbIC3aHAS

Tun npaktuku 1IponsBoacTeeHHas

4.1. Bua, cmocodbl u (¢opma mnpoBeleHHs] NPAKTUKH, HPUMEHEHHUE
3JIEKTPOHHOI0 00y4YeHHUS U M CTAHIIMOHHBIX 00Pa30BaTEIbLHBIX TEXHOJIOTHIA.

Bun npaktuku — HayuHo-uccienoBarenbckast padbota

[IpoBoguTCs C NPUMEHEHHEM DJJIEKTPOHHOTO OOYYeHUs] W JIUCTAHI[MOHHBIX
00pa3oBaTEIbHBIX TEXHOJIOTUM.

4.2. HaiuuMe NpaKTU4YeCKOi MOJATOTOBKM:

— IpaKTUKa, pean3yeTcsl YacTUYHO B (GopMe MPaKTHUECKOW TOATOTOBKH,
OTHENbHbIE 3ajaHusi (M3 YHUClIa BbIJIABAEMBIX/BBIIOIHSAEMBIX CTYACHTOM)
peanu3yiorcs B popMe IpaKTUIECKOM TIOITOTOBKH.

43. Buabl padoT, cBsi3aHHbIE ¢ Oyayueii npogecCuOHAJILHOM JAeATeJIbHOCTHIO
W Hampab/ieHHble Ha (opMHpOBaHHe, 3aKpeIUIeHHe, Ppa3BUTHE
NMPAKTHYECKUX HABBIKOB M KOMIECTEHUMH MO NPOPHII0 TeXHUUYECKHE
CHCTEeMbI B arpo0u3Hece.

NHCTpyKTaXX N0 NPOM3BOACTBEHHOM MNpakTUKE. MHCTPYKTaX IO TEXHUKE
0€30MacHOCTH.
O3HaKOMJICHHE C HAyYHO-TIPOU3BOACTBEHHOM Oa301.
Coop uadhopmarmu
AHaJIN3 MPOU3BOJICTBEHHBIX MPOIIECCOB
17



[IpoBenenne paboT/u3MepeHN/HaOIIOACHUH
AHanu3 pe3yIbTaToB MPOU3BOJICTBEHHON NEATEILHOCTH
[TonroToBka oTYETA IO MPAKTHKE

dopma mnpoBedeHHS] NPOU3BOACTBEHHOI TPakTHKU «[Ipon3BoICTBECHHAS
OpaKTUKa - DKCIUTyaTallMOHHAs TPAaKTHKa [0 TEXHWYECKHM CHCTeMaM B
arpoOu3Hece» - HEMpEpbIBHAS.

[Tpon3BoicTBEHHAs MpaKTUKa - DKCIDTyaTallMOHHAS MPAKTHKA 10 TEXHUYCCKHM
cUCTeMaM B arpoOW3HECEe TPOBOJIUTCS B COOTBETCTBUM C BBIOPAHHOW TEMAaTHUKOW
MaruCcTepPCKO# TUccepTaluy, IS MOJydeHus IpodeCCHOHAIbHBIX YMEHUH U OIbITA B
SKCIUTyaTaIlii MalliH 000PYIOBaHUS U OPTaHU3AlNN CEPBHCA TEXHHUECKHUX CHCTEM.

CaMOCTOSATEIPHO WJIM TIOJ, PYKOBOJCTBOM 3aKPCIUICHHOTO PYKOBOJIUTEIIS
MPaKTUKU CTYJEHT BBIMOJIHSACT TOPYYCHHSI IO PaACHOPSHKECHUIO PYKOBOJICTBA,
HanpuMmep, QYHKIIMU WHXXKEHEpa, KOHCTPYKTOpa, TEXHOJIOTa, MEXaHHWKa, Macrepa U
T.IL.

S. Mecto ¥ BpemMs NpPOBeACHUS TMPOU3BOJACTBEHHOW  NPaKTHUKU
«IIpon3BO/ICTBEHHAs] TMPaKTHKa - DKCIUIyaTallMOHHAs MNPAKTHUKA IO TEXHUYECKUM
cUCTeMaM B arpoOu3Hece».

[IpakTuka JOKHA TPOBOJUTHCS HA AarpONpPOMBIINUICHHBIX MPEANPHUATUSIX,
CTaHIUSX TEXHUYECKOTO OOCITYy>KMBAaHMSI WIM TEXHUYECKOTO CEpBHCA, PEMOHTHO-
texHuueckux npeanpustusax (PTII), mammaHO-TexHOMOTHYecKux craninusx (MTC),
3aBOJIaxX CEJIbCKOXO35ICTBEHHOTO MaIlMHOCTPOCHUS, MUIIEBBIX u
nepepadaThIBAIONIUX MPEANPUATUSIX, a TaK >X€ B HAyYHO-HCCIEI0BATEIHCKUX
opraHu3anusx, Jaboparopusix u Ha kadgeapax BY3os.

Jns WHBaMUIIOB MECTO TMPOBEACHUS MPOU3BOJCTBEHHOMW MPAKTUKU TIO
MOJIy4EHUI0  MPOQPECCHOHATIBHBIX ~ YMEHMM H  OmbITa  MpOdecCHOHATBHON
NEATeIbHOCTH BBIOUPACTCS C Y4YETOM CHElU(PUKH OrpaHUYEHHUS BO3MOMKHOCTEH U
HaJIU4Ms pabounx MECT, 000PYAOBAHHBIX [ UHBAJIUIOB.

Cpoku TpoOBEACHUS NMPAKTUKA YCTAHABIWBAIOTCS COTJIACHO Y4eOHOMY ITUTaHY
MarvucTpaHToB Ha 1 Kypce Bo 2 ceMecTpe — 6 Hepenb (ouHas popma oOydeHus).

6. Kommerenuuu oOyuawouierocsi, ¢opMupyemble B  pe3yJabTare
NPOXOKJAeHUS NMPOM3BOACTBEHHOH NPaKTHKH «lIpou3BO/ICTBEHHAs NpaKTUKa -
OKcCIulyaTallMOHHas TPaKTUKa [0 TEXHUYECKUM CHUCTEMaM B arpoOH3HECE».

B pe3ynprare mpoxOoKACHUS MPOU3BOJACTBEHHON IPAKTHKHU II0 IOJIyYEHHIO
npoecCHOHATBHBIX ~YMEHMH M ombiTa MNpOQECCHOHANTBHONW  JAESITEIbHOCTU
oOy4Jaronuiicss J0HKEH NpUoOpECTH cieayromue mpodeccnoHanbHble KOMIIETEHINN:
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Ta6ﬂuua - npod)eccuonaﬂbﬂbte KomnemeHnuuu 6blnyCKHUKO6 U uudukamopbt

ux oocmuyicenusn (npu Haauuuu)

3anaua 1] OOBEKT WK Ka Konu Konu OcHoBaH
00nacTh 3HaHUSI (Mpu | TETOpU HaMEHOBaHUE HaMEHOBAaHU ue (I1C,
HeobX00UMOCHIL) ST po(heCCHOHATEHON | € MHIMKATOpa aHaM3
npocec KOMIICTEHITUH JIOCTHKEHUS OIIBITA)
CHOHAI npodeccrona
BHBIX JILHOU
KOMITET KOMITETeHIUH
EHLUH
(npu
Heooxo
oumoc
mu)
HanpagieHHOCTb (Tpo(rIIB), CrICIMATH3ALHS TexHUYeCKHe CHCTEMbI B arpoOu3Hece,
Tum 3a1a4 npodeccHOHANBHON JISSITEIbHOCTH: TEXHOJIOTHYECKHUN
Bribop MaruHHbIe IK-1. TIK- 13.001
MalTuH 1 | TEXHOJOTHH u CrnocobeH 1.1Bnageer | Cnemmanucr
00opynoBaHHS CUCTEMbI MAIlMH JUIS OCYIIECTBIST HaBEIKAMH | B obnacrtu
JUIS § MIPOU3BOJICTBA, BBIOOp MamMH H BHIGOpA MeXaHU3aluU
TEXHHYECKOW W | XpaHECHUS u oGopynOBaHfm WIS |\ ammn s | CSTBCKOTO
TEXHOJIOTHYECKO | TPAHCIIOPTHPOBAHUS TEXHHYECKOH M| X03qicTBa
i MOJEpHU3aLUH | MPOLYKIUH TeXHONOTHUeCKoll | Lo\ 1CCKO
IIPOM3BO/ICTBA, pPacTeHHMEBOJACTBA H MOJICpHU3AIINH " "
XpaHEeHUsI Y | JKHBOTHOBOJICTBA,; IPOU3BOJICTBA TCXHOIIOTHT
nepepadoTKH TEXHOJIOTHH cenbeKoxo3siicTee | SCKOM
CEIBCKOXO3SICTB | TEXHUYECKOTO HHOM mpoAyKiuu | MOJICPHH3A
SHHOM 00CITy)KUBaHUS, 1007074
POy KIIH JIAarHOCTHPOBAHUS H IPOM3BOJICT
Obecneuenue pEeMOHTa MallUH H Ba
3P PEKTUBHOTO 000pyI0BaHuS; CeNlBCKOX03
HUCII0JIB30BaHUA . MCTOABI KW CpPEACTBA ;H\;ICTBGHHOI\;I
u HaJCKHOU | UCIIBITAHUA  MallllH, HPOHYKHI/II/I
paboTsI MAIIMHBI, YCTAHOBKH, 0K-1.2
CIIOXKHBIX anmaparbl, MPHOOPHI '
TEeXHHUYECKUX U 000pyIIOBaHHE JUIS Braneer
cucTeM IpU | XpaHEHHs u HaBbIKaMH
IIPOU3BOJICTBE, TIEPBUYHOM BBIOOpa
XpaHCHUH U | mepepaboTKu obopyaoBa
nepepaboTke POy KLU HUS JUIsL
CEIIbCKOXO3SICTB | PACTCHUEBOJICTBA U TEXHUYECKO
€HHOMU ’)KHBOTHOBOJICTBA, & 7 u
POy KL H TaKKe TEXHOJOTHU H TEXHOIOTHY
ITouck IyTEN | TEXHUYECKUE eckol
COKpAIIICHHS cpencTBa MOJIepHH3a
3aTpar Ha | mepepadaThIBAIOIIIX T
BBITIOJTHEHUE MIPOU3BOJICTB;
MEXaHU3UPOBAHH | AJIEKTPU(PHIIMPOBAHH TIpOU3BOACT
BIX, ple u Ba
ANEKTPUPUIIUPO | aBTOMATH3UPOBAHHBI CCIBCKOXO03
BaHHBIX ule SMCTBEHHOMN
ABTOMATH3HPOBA | CENbCKOXO3SHCTBEHH POy KIIHH
HHBIX BI€ TEXHOJOTUYECKHE
MPOU3BOJICTBEHH | MPOIIECCHI,
BIX  MPOIIECCOB | DIEKTPOOOOPYAOBAHU
PazpaboTka €,  DHEpreTHYECKHe
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TEXHUYECKUX
3aJaHu i Ha
MPOCKTHPOBAHKE
U W3rOTOBJICHUE
HECTaHIapTHBIX
CpencTB
MEXaHU3allHH,
anexTpupuKam
I/Iﬂ
aBTOMATH3aIUU
u CpEJICTB
TEXHOJIOTHIECKO
r0  OCHAIIEHUS
PaspaGoTka
MEpPOIPUATHH 10
TTOBBIIIICHUIO
a¢heKkTUBHOCTH
MIPOM3BOJICTBA,
M3BICKaHUIO
croco0oB
BOCCTaHOBJICHUS
WM yTHITA3aI[ul
W3HOIIIEHHBIX
1563 (U417t u
OTXOJIOB
MTPOU3BO/ICTBA

YCTaHOBKH u
cpeacTBa
aBTOMAaTH3aliH
CEIBbCKOX O3S CTBEHH

OI'0 Ha3HAYCHUA

IK-2.
CrnocobeH
o0ecreynTh
s dexTrBHOE
WCTIONB30BaHUE U
HaJICKHYI0 padoTy
CJIOKHBIX
TEXHUYECKUX
CHUCTEM npu
TIPOU3BO/ICTBE
CEJIbCKOX 035 CTBE
HHOW NPOAYKLINHU

IIK-2.1
Brnaneer
HaBBLIKAMH
3¢ ek TUBH
oro
HCII0JIb30Ba
HUSA
CIIOJKHBIX
TEXHUYECKH
X  CHCTEM
npu
MPOU3BOJICT
BE
CEIBCKOXO03
SINCTBEHHOU
MPOYKINH

I1K-2.2
Bnaneer
HaBBIKAMH
3¢ heKTUBH
oro
obecrneueHu
i
HaJle)KHOH
paboThI
CIIOJKHBIX
TCXHUYCCKH
X  CHCTEM
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npu

MPOU3BOJCT
BE
CEIIbCKOXO03
SIMCTBEHHOM
MPOYKIINH
1IK-4. I1K-4.1
Cnocoben Bnaneer
OCYIIECTBIIATD METOTHKOI
BBIOOpD MAIIMH | BEIGOpA
o0opymoBaHUS TS MAIMH V1A
MPOBENECHUS
peMOHTa MPOBEICHU
cenbckoxossiictee | 2. PEMOHTA
HHOW TexHuku u | CCJIPCKOX03
000pyI0BaHHs SINCTBEHHOU
TEXHUKU U
obopyaoBa
HUS
[1K-4.2
Bnaneer
METOIUKON
BBIOOpA
obopynoBa
HUS TS
MPOBEICHU
sI  pEeMOHTa
CEJILCKOXO03
SIMICTBEHHOM
TeXHUKH W
obopyaoBa
HUS
ITK-5. IK-5.1
Criocoben Pa3pabateiB
paspabarsiBaTh aer
MEPONPHATHS IO | oy
TTOBBIIIICHHUIO
a¢hekTuBHOCTH 1 1o
MIPOU3BOJICTBA, TTOBBIIICHH
W3BICKAHUIO fo
croco0oB s¢pexTHBH
BOCCTAHOBJIEHUS OCTH
WM yTAIu3anuu | IPOU3BOJICT
M3HOIICHHBIX Ba
W3AeTui u T1K-5.2
OTXOJ0B Pa3pabatbiB
MIPOM3BOJICTBA aer
MEpOIPHUST
us o
M3BICKAaHUTO
croco0oB
BOCCTaHOBI
eHHUS  WIH
YTUJIU3alHU
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u
W3HOIIEHH

BIX U3JIEIIUHI
A OTXOJIOB

IIPOU3BOJICT
Ba
IK-9. I1K-9.1
Cnocobex IIporro
MPOTHO3UPOBATh U | 3UPYET
MJIaHUPOBATH notpebyeHu
norpedieHue e
MarcpualbHbIX, MarepualibH
SHEPTeTHYECKUX U | BIX,
TPYZOBBIX DHEPIreTHYEC
pecypcoB KHX u
TPYAOBBIX
pecypcos
[1K-9.2
IInanupyer
moTpedIeHN
e
MaTepUaIbH
BIX,
SHEpreTHYeC
KHX u
TPYAOBBIX
pecypcos
Tun 3axa4 npodeccHoHAIbHOM eSITeJIbHOCTH: OPTaHU3AIMOHHO-YTIPaBICHYECKU I
Ananus MaruHabIe [K-12. IK-12.1 13.001
9KOHOMHYECKOH | TEXHOJIOTUHU u Cnocoben Ucnonszyer | Cneumanucr
3((GEKTUBHOCTH | CUCTEMBI MAIllUH IS HaxOJIUTh peleHus 1o | B obnactu
TEXHOJIOTHYECKH | MPOU3BOJICTBA, pereHus M0 | COKpAlIeHn | MEXaHU3ALUH
X TIPOLIECCOB M | XpaHEHHUS u COKPAILIEHUIO 10 3aTpaT Ha | CEIbCKOTO
TEXHUYECKUX TPaHCIOPTUPOBAHUS 3arpar Ha | BBIIOJIHEHHUE | XO3siicTBa
CPeICTB, BBIOOP | MPOAYKIHH BBINOJIHEHNE MEXaHU3UPO
u3 HUX | paCTEHUEBOJACTBA U MEXaHU3UPOBaHHbl | BaHHBIX
ONTUMAIBHBIX >KUBOTHOBOJICTBA; X MIPOU3BOJICTB
JUTs YCIIOBUH | TEXHOJIOTUH IIPOU3BOJICTBEHHB! | €HHBIX
KOHKPETHOTO TEXHUYECKOTO X TPOLIECCOB MIPOLIECCOB
MIPOM3BOJICTBA 00cITy KUBaHUS,
IIporHo3upoBaH | IMArHOCTUPOBAHUS U TIK-12.2
ue U | pEMOHTAa MallMH | Hcnonp3yer
IJTAaHUPOBAaHUE 000pyoBaHHUS; peleHust 1o
PEXRUMOB METOABl M CpeacTBa COKpAILIEHU
3HEpro- U | UCIIBITaHUs  MAILIUH; 10 3aTpaT Ha
pecypcornoTpedsl | MalllvHBI, YCTaHOBKH, MHXEHEpPHOE
CHUSA Onenka | anmaparbl, MPHOOPBI obecrieueHue
PHUCKOB pu | 1 000pyJOBaHME st IKCIUTyaTalu
BHE/IPEHUU XpaHEeHUs u U M ceBuca
HOBBIX MIEPBUYHON MAaIIuHHO-
TEXHOJIOTHA nepepadoTKu TPaKTOPHOTO
Ilonck pemeHnit | TpOAYKINH napka
TEXHUYECKOTO pacTEeHHEBOACTBA H
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obecreueHus
MIPOU3BOJICTBA
MPOYKIMH
(okazanus
YCIIyT) Ha
PeIPUSTAN
MTOBBIIIEHNE
KBaTM(hUKAIIAN 1
TPEHUHT
COTPYJIHUKOB
MoJIpa3ieIeH Ui
B obnactu
WHHOBAITMOHHON
TEATETLHOCTH
Ananranus
COBPEMEHHBIX
CHCTEM
yIpaBIICHHS
Ka4yeCTBOM K
KOHKPETHBIM
YCIOBUSM
MIPOU3BO/ICTBA
IIpoBenenue
MapKeTHHra
IIOATOTOBKA
OusHec- IUTAHOB
MPOU3BOJICTBA U
peanu3anuu
KOHKYPEHTOCITOC
oOHOM
TPOYKIHH U
OKa3aHUs YCIyT
Koopaunanms
paboTsl
nepcoHaia  1pu
KOMIUIEKCHOM
perieHnn
MHHOBAIIMOHHBIX
mpooysieM - OT
1391() 10
peaiu3aliu  Ha
MIPOM3BOJICTBE
Opranuzaiss o
KOHTPOJIb
paboTEI 1o
oxXpaHe  Tpyna
IToxgroroBka
HAY4HO-
TEXHUYECKHUX
OTYETOB,
0030poB,
MyOTUKaIwii 1Mo
pe3yabraTamMm
BBIIIOJIHEHHBIX
HCCIICJOBAHUM

KMBOTHOBO/ICTBA, a
TAaKKC TCXHOJIOTHMH H

TEXHUYECKHUE
cpeacTBa
nepepadaTbIBArOIIX
MPOU3BO/ICTB;
ANEKTPUDUITUPOBAHH
136 u
aBTOMATH3HPOBAHHBI
e
CEJIbCKOXO0351CTBEHH
BI€ TEXHOJOTUYECKHE
TIPOLIECCHI,
ANEKTPOOOOPYI0BaHU
€,  DJHepreTHYeCKHe
YCTaHOBKH u
cpeacTa
aBTOMAaTH3aIUH
CENBbCKOXO035ICTBEHH
oro Ha3HaYCHUS
Oo6yuatoruecs,
POrpaMMBI
npohecCHOHAEHOTO
0o0yueHHs, Hay4HO-
METOANYECKUE u
y4eOHO-
METOANYECKUE
MaTeprabl

[1K-13.

[K-13.1
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Crniocoben [MpoBogut
MPOBOJUTh AHATU3 | aHAJN3
SKOHOMUYECKOU SKOHOMUYEC
3¢ (heKTUBHOCTH KOH
TeXHOJIoTHUeCKHX | 3ddexruBHO
MPOIIECCOB U | cTn
TEXHUYECKHX TEXHOJIOTHYE
CpeJICTB JUTSL | CKUX
TEXHUYECKOTO MPOIIECCOB
o0CITy)XUBaHHS W | JUIS
pEMOHTA TEXHUYCCKOT
CENBbCKOXO3ICTBE | O
HHOH TEXHUKHA W | 00CITy>HUBaH
000pyn0oBaHUs us u
peMoHTa
CEITbCKOX 0351
HWCTBEHHOU
TEXHUKd U
obopymoBaH
ust
I1K-13.2
IIpoBoaut
aHamm3
SKOHOMHMYEC
KO
3P PEKTHUBHO
CTH
TEXHUYECKU
X  CpeACTB
JUTSI
TEXHHYECKOT
0
o0cyXuBaH
us u
peMoHTa
CEITbCKOX 0351
HWCTBEHHOMU
TEXHUKd U
o6opymoBaH
ust
I1K-14. IK-14.1
Crniocoben Haxomur
HAXOJIUTh peIIeHHUs TI0
pereHus 0 | COKpaIleHn
COKpAIIICHHIO 10 3aTpar Ha
3aTpar Ha | BBIIOJHEHHE
BBIITOJIHEHHE TEXHUYECKOT
TEXHHYECKOTO 0
oOcimyuBaHusi ¥ | 00CTy>KHUBaH
pEeMOHTa us
CEITbCKOXO3SMCTBE | CEITBCKOXO03S
HHOM TEXHHKU U | UICTBEHHOU
000pynoBaHuUs TEXHUKH U
o6opymoBaH
us
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TIK-14.2
Haxomur
pelieHus 1o
COKpaIleHH
10 3aTpaT Ha
BBIIOJIHEHNE
peMoHTa
CEJILCKOX 035
WCTBEHHOM
TEXHUKH H
obopymoBaH
us

[1K-19.
CrocoOeH
MPOCKTUPOBAThH
TEXHOJIOTHIECKIE
TIPOIIECCHI
TEXHUIECKOTO
0o0CIy>XUBaHUS U
peMoHTa
CEIIbCKOX O3S CTBE
HHOM TEXHHUKH

I1K-19.1
IIpoexrupye
T
TEXHOJIOIHYe
CKHe
IIPOLIECCHI
TEXHUYECKOT
0
o0cTyXuBaH
us
CeJIbCKOX 035
HWCTBEHHOM
TEXHUKU

I1K-19.2
IIpoexrupye
T
TEXHOJIOTHYE
CKHe
MIPOLECCHI
peMoHTa
CENbCKOX 035
WCTBEHHOU
TEXHUKHU

Tun 3aga4 HpO(l)eCCHOHaJILHOfI JACATCIIBbHOCTU: IT

DOCKTHBIN

I1K-28.
CrocobeH
MPOBOJIUTH
CTaH/IapTHEIE
HCIIBITaHMS
CENBbCKOXO3SMCTBE
HHOM TEXHHUKH

I1K-28.1
Bnaneer
HaBBIKAMH
MIPOBEICHUS
CTaHIapTHBI
X
HUCIIBITaHNU
CEJIbCKOX 035
WCTBEHHOM
TEXHUKHU

I1K-28.2
Bnaneer
HaBBIKAMH
BBIOOpA
METOIUK
MIPOBENCHUS

HACIBITAaHAN
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CENBCKOXO03s
WCTBEHHOU
TEXHUKHU

Tun 3amau npodeccoHaNbHOMN JesiTen

bHOCTH: HAYYHO -HCCHCI[OB&TCHI)CKI/Iﬁ

I1K-30.
CrocobeH
MPOBOUTH
CTaH/IapTHHIC

[1K-30.1
Brioupaer
METOIKH
NPOBEICHHSI

UCIIBITaHUS CTaHJIapTHEI
o0opynoBaHus i | X
TEXHHYECKOTO UCTIBITaHU I
cepBuca o00opynoBaH
st ISt
TEXHUYECKOT
0 cepBuca

I1K-30.2
IIpoBoaut
CTaH/Iap THBI
€ UCIIBITaHUS
obopynoBaH
usi U1t
TEeXHUYECKOT
0 cepBHca

7. CTpykTypa H  coAep:KaHMe  TPOM3BOJACTBEHHOW  NPAKTHKHU
«IIpon3Bo/icTBeHHAs] MpakTUKa - JKCIUTyaTal[MOHHAs MPaKTHKa IO TEXHUYECKUM
CHCTEMaM B arpoOu3HECce.

OOmrass TpyIOEMKOCTh HAyYHO-TIPOM3BOJCTBEHHOW MPAKTHUKH

3a4ETHBIX SAUHUI, 324 Jaca.

Pa6oTa nmo nmpakTHueckoi MoJAroTOBKE CBA3aHHOM ¢ Oymy1ieit mpodecCHOHANIBHON AeITeIbHOCTHIO
324 yaca.

cocrasiser 9

No Pa3nennbl (3Tanbl) NPaKTHKHU Komnerenuun | IIpakrtuyeckas
n/n NOATO0TOBKA
1 IloaroroBuTeEABLHBIN 3TAN ITK-1; [IK-2; I1IK-4; | UHCcTpyKTax 1o

HNuctpyktaxk mo mnpowusBoactBeHHo# | [TK-5; [TK-9; [TK-12; | mpou3BoACTBEHHOM

npaktuke. MHcTpykTaxk mo texHuke | [1K-13; T1IK-14; [TK- | mpakrtuke.

0€301aCHOCTH. 19; I1K-28; T1K-30 HNHcTpyKTaX 1Mo
TEXHHUKE
0€30MacHOCTH.

2 IKcNepUMEeHTAJIbHBIH ITAIl. [IK-1; I[IK-2; TIK-4; | O3nakomicHHUE c
O3HakomieHue c HayuHo- | [1K-5; TIK-9; I1K-12; | nayuHo-
MIPOM3BOJICTBEHHON 0a30ii. [TIK-13; TIK-14; IIK- | npou3BOJCTBEHHON
CO6op uHpOpMAITH 19; IIK-28; T1K-30 0a3oi.

AHanu3 Npou3BOICTBEHHBIX IIPOLECCOB C6op undopmanuu
IIpoBenenue Ananus
paboTt/u3MepeHuii/HaOII0 A HUI NIPOU3BOICTBEHHBIX
AHanu3 pe3yabTaTOB MPOU3BOACTBEHHOU IIPOLIECCOB
JESATSIIbHOCTH [TpoBenenune
paboTt/usmepenuii/ua
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OaroneHui

AHanu3 pe3yJbTaToB
MPOU3BOJICTBEHHOMN
JIeATEILHOCTH

3 IoaroroBka oT4eTa MO NPAKTHKE IIK-1; IIK-2; I1K-4; | IloaroroBka oT4yeTa
ITK-5; T1IK-9; TT1K-12; | mo nmpakThke
IIK-13; I[IK-14; IIK-
19; I1K-28; I1K-30

8. ®opMa 0TYETHOCTH IO MPAKTHKE
1. Pabouwuii rpaduk (maan);
2. JIHeBHUK;
3. Ortuer;
4. XapakTepHucTHKa ¢ MecTa pabOThl;
5. KomanmpoBouHOE yJJ0CTOBEPEHHUE;
6. [lpyrue 10KyMEHTbI, XapaKTepU3yIOIUe IPOXOKACHUE TPAKTUKH, POPMBI
ydeTa peMOHTa U OTYETHOCTH.
VYka3aHHbIE JOKyMEHTbI, UCKIIIOUasl OTYET, a TAK)XKE [IPEACTABIECHHbIE B OPUTHHAJIE
(MHCTPYKIIMH, HACTABJICHUS, PEKOMEHJAIH U T.J.) JOJKHBI ObITh 3aBEPEHBI OIUCHIO
PYKOBOJUTENS INMPaKTUKA U COOTBETCTBYIOIIEH meyaTbto. OTYET MOANMCHIBAET TOJBKO
HPAKTUKAHT.

9. Ob0pa3oBaTesibHbIe,  HAY4YHO-HCCJE0BATEeJIbCKHE M HAYy4YHO-
NPOU3BOJACTBEHHbIE TEXHOJOTHH, HCHOJb3yeMble Ha NPOU3BOJACTBEHHOM
npaktuke «IIpon3BoACTBeHHAs MpakTHKa - OKCIUTyaTallMOHHAs TPaKTHKa TI0
TEXHUYECKUM CHCTEMaM B arpoOr3HECEY.

B nporecce mpoxokieHrs MPOU3BOICTBEHHON MPAKTUKHU JOJKHBI PUMEHSATHCS
clenyromme  oOpazoBaTelbHBIC,  HAyYHO-HCCICAOBATENbCKUE W HAy4dHO-
MIPOM3BOJICTBEHHBIE TEXHOJIOTUH: HaOIt0ieHue, Oecena, coop, mepBudHas 00padboTKa,
cUCTeMaTH3allisi U aHAJIU3 MAaTePUANIOB, MOJyYeHHE MPOGECCHOHATBHBIX YMEHUN H
ombITa MPO(EecCHOHATBHON IEeSATEIBHOCTH; ONMUCAHHWE MOJYyYEHHOTO Ha TPaKTHUKE
OTIBITA B KYpPHAJIE ¥ OTYETE MO MPOU3BOACTBEHHOM MPAKTHKE.

[lepen HagayoM TPOM3BOJCTBEHHOW TPAKTHUKUA CTYJIEHTaM HEOO0XOIUMO
O3HAKOMUTHCS C TIPaBUJIaMU 0€30MacHON pabOThl M POUTH MHCTPYKTAXK 1O TEXHHUKE
O0e3omnacHocTh. B Hauane kaxaoro paszaeina (dTama) MPOU3BOJCTBEHHON MPAKTUKH
CTYJIEHTaM MOTYT OBITh MMPOYNTAHBI YCTAHOBOYHBIC JICKITHH, OTPAKAIOIINE OCHOBHBIC
MOMEHTBI M aJITOPUTMBI ICHCTBUSI.

[Ipy  BBIMOTHEHWH  PA3NUYHBIX  3TAOB  TNPOW3BOACTBEHHOW  IMPAKTUKHU
oOydJaronmuiicss MOXKET HCIOJb30BaTh THUIOBbIE pPEKOMEHAAINH, Yy4eOHYIO
JUTEPaTypy, HUHTEPHET-PECYpPChl, HEOOXOAMMBbIC [JIsi YIIIYOJIEHHOTO H3y4eHHUS,
JUYHBIC KOHCYJbTAllMd C  PYKOBOJUTEIEM  TMPOW3BOJCTBEHHON  MPAKTHKH.
[IpenycmarpuBaeTcss MPOBEJACHUE CAMOCTOSITEILHON pabOThl CTYJEHTOB Ha BCEX
JTamax IMPOU3BOJICTBEHHONW TIPAKTUKH M OOpPabOTKH IMOTy4YaeMbIX ITaHHBIX, B TOM
YUCJIC TIPY COCTABJIICHUH OTYETA TI0 MMPOU3BOICTBEHHOM MPAKTHKE.

KaxmoMy — CTyIEeHTYy-TpakTUKAHTy  BbIIA€TCS  WHIAWBUIyaJbHOE  3a/IaHHE
PYKOBOAMUTENEM MPaKTUKU OT By3a. B 3aBucMMOCTHM OT oObema paboOThl 3ajaHue
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MOKET BBITIOJTHATHCS] OJTHUM CTYJICHTOM WU HEOOJIBIION IPyNHIoi CTYI€HTOB.

3ajanue BBIJACTCS C IeNbI0 OoJiee TIIyOOKOTO M3Yy4YEHHS OTIEIbHBIX BOIPOCOB
npodecCUOHAIbHOM  JiesITeNbHOCTH. HeoO0XonuMo wWMeTh B BHUIY, 4YTO B
WHJIUBUAYAIbHOM 3aJaHUU JOJDKHBI OBITh W DJIEMEHThI COOCTBEHHOH, a He
IPYIIIOBOM paboOThl IO paccMaTpUBAEMOMY BOIpoOCY. Pe3ynbTaThl BBITOJHEHUS
WHJUBUYyAIBHOTO 3alaHusi MOTYT OBbITh J0j0XKeHbl Ha KoH(epenunn HUPC wu
MCII0JIb30BaHbl IIpH BbINoIHEHNH BKP.

10. VYueOHO-MeTOaAMYECKOe oO0ecneyeHHEe CAMOCTOSITENbHOW  PpadoOThI
CTYyJIeHTOB Ha NPOM3BOJACTBeHHOH mnpakTuke «lIpon3BojacTBeHHas MpakTHKa -
OKcIUTyaTallMOHHAas MPaKTHKA MO0 TEXHUYECKUM CUCTEMaM B arpOOH3HECEY.

OCHOBHBIE PEKOMEHJAIMU 1O OOECIEYEHHIO CaMOCTOSITEIbHOH PalOThI
CTYJCHTOB Ha NPOU3BOJCTBEHHOW IPAKTUKE H3IOKEHbI B Y4eOHO-METOIUYECKUX

JAOKYMCHTAax:
- MCTOI[I/I‘ICCKI/IG PEKOMCHAALIMHN 110 BBIITOJIHCHUIO SaHaHI/Iﬁ H IIOArOTOBKE OTUCTA
II0 HUTOIraM HpOHBBOI[CTBGHHOfI IIPAKTUKE - 3KCHJ'IyaTaLII/IOHHa$I IIpaKTHUKa II0

TEXHUYECKUM CHCTeMaM B arpoOu3Hece  JUIsl CTYJEHTOB, OOYy4YaroIIMXCs 0
HarpaBlieHUI0 ToATOTOBKH 35.04.06 ArpounkeHepus (ypoBEHb MarucTpaTyphl),
2020 1. Omnexrtponnas Oubmmotexka PI'ATY [OnexktponHslii pecypc] — Pexum
nocryma http://bibl.rgatu.ru/web

- PEKOMEHIYETCS TaK)XE HCIIOJIb30BAHUE MATEPUAJIOB, HU3JIO0XKEHHBbIX B m. 11
HACTOSILEH POrPAMMBI.

11. dopMbl NPOMEXKYTOYHOH AaTTECTAIlMM IO HUTOraM MPOXOKICHUSA
NPOU3BOACTBEHHOM NPaKTHKH «IIpounsBoacTBEeHHAS MpaKkTHKa -
OKcIUTyaTallmoOHHas MPaKTHKa MO0 TEXHUYECKUM CUCTEMaM B arpOOU3HECEY.

dopma TPOMEKYTOUHOM aTTECTAllUU MO MpaKTUKe — AuddepeHIInPOBaHHBIN
3a4eT BO 2 ceMecTpe.

3aBepIICHUEM MPOU3BOJCTBEHHON NPAKTHUKU CIIYy)XKUT O(opMIICHHE M 3aluTa
CTYJICHTOM OTYeTa. 3aluTa NpoBoAUTCs B (hopMe codece10BaHus

3a mepuoj MPOXOXICHUS TMPOU3BOJCTBEHHON NPAKTUKHA CTYJCHT TOTOBUT WU
IPECTaBISCT PYKOBOIUTEIIO OT By3a JIO 3aBEpIICHUS MPAKTHKWA, HO HE MO3IHEE 5
JTHEW 10 3a4dera (BKIIOYasl BBIXOJIHBIC W MPA3AHUYHBIC JHU) CICAYIONINE OTYCTHHIC
JOKYMEHTBI:

® HHI[PIBHI[y&U'IBHBIﬁ IIJ1aH HpOI/I3BOI[CTBCHHO-TGXHOJ’IOFPI‘—ICCKOIZ IIPaKTHUKU,
® JHEBHUK HpOPI?;BOI[CTBCHHO-TCXHOJIOFH‘-IGCKOﬁ IIPaKTHUKH,

® HaquBIﬁ OTYCT O HpOHSBOI[CTBGHHO-TCXHOHOFHI{GCKOﬁ IIPAKTHUKE,

® MMMCbMEHHBINA OT3bIB PYKOBOOUTCIIA IMPAKTHUKH OT IIPCAIIPUATHA O pa60Te

CTYZEHTA B IEPUO/]I MPOU3BOICTBEHHOMN MTPAKTUKHU C PEKOMEHIOBAHHOW OLIEHKOM.
Bce yka3zaHHbIE JOKYMEHTHI 3aBEPSIOTCS MTOANUCHI0 PYKOBOAUTEN S ITPAKTUKMU.
[Ipu orieHke pabOTHI CTYJIEHTA B IEPUO/I MTPAKTUKU PYKOBOJIUTENH UCXOIUT U3
CIEAYIOIIUX KPUTEPUEB:
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° o0mas CHCTEMAaTUYHOCTh M OTBETCTBEHHOCTh pabOTBI B  XOJC
IIPOM3BOJICTBEHHON MPAKTUKH (ITOCEIICHHE IPOU3BOJICTBEHHO-TEXHOJIOTHICCKON
0a3bl, KOHCYJIbTAIIUH C PYKOBOAUTEIEM IPAKTHUKH, BBINOJHCHUE WHIWBHUIYAIHHOTO
J1aHa);

° CTENEHb JUYHOTO YYacTHsl CTyJCHTa B MPEACTABISIEMBIX B OTYETE O
MIPaKTHUKE pe3yabTaTax padoTHl;
° KauyeCTBO BBITIOJIHEHUS MMOCTaBICHHBIX 33]1a4;
° KOPPEKTHOCTh B cOOpe, aHaIW3€ W WHTEPHPETAUU TPECTaBISIEMbIX
JTAHHBIX
° KauecTBO 0(OPMIIEHHUS OTYETHBIX IOKYMEHTOB.
12. Y4eOHO-MeTOAHYECKOE U uHGoOpMaIIMOHHOE o0ecrevyeHme

NPOU3BOJACTBEHHON NpakTUKH «[IpakTHka NO MONy4eHHUIO MPOQPECCHOHATBHBIX
YMEHHUU U OTbITa TPO(PecCUOHATBLHOM IeATETbHOCTI.

12.1. OcHoBHas JauTepaTypa

1. 'opnees, A.C. MonenupoBaHue B arpOWHKEHEPHUM [DJIEKTPOHHBIN pecypc] :
y4eOHuK. — DnekTpoH. nan. — CIIO. : Jlans, 2018. — 380 c¢. — Pexum mocryna:
http://e.lanbook.com/books/element.php?pll_id=45656

2. T'opneeB, A.C. DHeprocOepekeHHE B CEIBCKOM XO3SHCTBE [DJIEKTPOHHBIN
pecypc] : yuebnoe nocooue / A.C. I'opnees, J.JI. Oroponnukos, N.B. FOgaeB. —
Onektpon. madn. — CII6. : Jlams, 2018. — 400 c¢. — Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll_id=42194 — 3BC «Jlaub»

12.2 lonoiHuTEIbHAS JUTEPATYpa

1. Baitnpyo B.W., Mummn [1.B., Xy3un B.X. TexHosorus npou3BOCTBEHHBIX
MIPOLIECCOB M Omepaluii B pacteHueBoAcTBe.- Yebokcapol: 1U3n. «Uysammusy», 1999.-
456 c.

2. borateipeB, B. A. HHbopmanmoHHbIE CHUCTEMBI W TEXHOJOTUH. Teopus
HAJeKHOCTH : ydeOHoe mocobue uisi OakamaBpuaTa W Maructparypel / B. A.
borateipeB. — M. : U3narensctBo FOpaiit, 2017. — 318 ¢. 9bC IOpaiit

3. Makcumon, WN.M. TlpakTukyM TI0 CEIbCKOXO3SHCTBEHHBIM MalllMHAM
[DnexTpoHHEIN pecypc] : yueObHOoe mocodue. — InektpoH. maH. — CII6. : Jlans,
2015. — 407 ¢. — Pexum moctyma: http://e.lanbook.com/books/element.php? bC
Jlanb

4. Knnennan H.U., Kucene C.H., Jlemua A.I'. CenbCKOX03SMCTBEHHBIC MAIITUHBI
[Tekcr].- M.: KonocC , 2008.— 816c.

5. PankeBuu, .M. Merposnorus, crangaptuzanus u ceptudukamus B 2 T :
VYuebnuk / Paakesuu .M., Cxuptiamze A.I'. - 5-e uza. ; mep. u gomn. - M. :
NznarensctBo FOpaiit, 2015. — 831. OBC IOpaiit

6. OOecnieueHre HaJIKHOCTH CIIOKHBIX TEXHUUECKUX cucTteM [TekcT] : yueOHuK /
HopoxoB, Anekcanap HuxomaeBuu [u ap.]. - CII6. : Jlans, 2011. - 352 c. : wui. -
(YueOuuku 115t By30B. CrienialibHas TuTEpaTypa).
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7. Mankun, B.C. Texnudeckas amarHoctuka [Tekct] : yueOHoe mocobue /
Mankun, Bnagumup Cepreesud. - CIIO. : Jlanb, 2013. - 272 c. : ui. - (YueOHUKY 1715
By30B. CrierinaibHas TuTepaTypa).

8. Jlauyra FO0.®., KcenmzoB B.A. Teopermueckas MexaHWKa: YYEOHUK IS
CTYJICHTOB BBICIIMX YYEOHBIX 3aBEACHUM, OOYYAIOMIMXCS 10 arpOMHKEHEPHBIM
CHEIUATBHOCTSM . — 3-¢ U311.; lepepadoTanHoe u gor. — M.: KomocC, 2010. — 576 c.

9. Merpomnorusi, crangapTuzamnusi u ceprudukanus [Tekcr] : yueOHOe mocodue
JUIsl CTYJIGHTOB BY30B, 00y4. 1o crienl. "Arpounxenepus" / [Tog pen. O.A. Jleonosa. -
M. : KonocC, 2009. - 568 c.

10. Hemoraii, H.B. Cranmaptuzanust u ceptudukanus npoaykiuuu [Tekcr]
nocobue s cryaeHToB By3oB / Hemoraii, Hukonait BuxtopoBuu. - MuHCK :
TerpaCuctemc, 2010. - 240 c.

11. baxenoB, KO.B. OcHoBbl Teopun HajaexxkHocTu MamuH [Tekct] : ydeOHOe
nocobue s CTYJACHTOB BY30B, 00OydY. 1o cmerl. "ABTOMOOWJIHM M aBTOMOOWIBHOE
x03a1cTBO", "CepBHUC TPAHCIOPTHBIX W TEXHOJOTMUECKHUX MAIIMH M 00OpYJI0BaHUS
(mo otpacnsim)" / baxkenos, Opuii Bacunbsesuu. - M. : ®OPYM, 2014. - 320 c. -

12. Hocos, B.B. J/lmarHoctuka MamuH U oOopynoBaHus [Tekct] : yueOHOe
noco6ue / Hocor, Buktop BragumupoBud. - 2-¢ uza. ; ucnp. u gom. - CII6. : Jlanp,
2012. - 384 c. : un. - (YueOHuKH a1 By30B. CrieraibHas INTEPaTypa).

13. JIlmarHocThKa W TeXHHUYECKoe oOciyxuBaHue mamuH [Tekcr] : ydeOHUK /
A.Jl. AnanbuH, B.M. Muxnun, U.W. 'abutoB u ap. - M. : Axanemus, 2008. - 432 c.

14. baxxenos, C.I1. OcHOBBI 3KCIUTyaTallid U PEMOHTA aBTOMOOWIECH U TPAaKTOPOB
[Tekcr] : y4eOHHMK [JIi CTYJCHTOB BY30B, OOydY. IO CIell. "aBTOMOOWIE- U
Tpaktopoctpoenne" / baxenoB, CperocnaB IlerpoBuu, Kazpmun, bopuc
Huxonaesuu, Hocos, Cepreit Bnanumuposuu ; noxa pen. npod. C.I1. baxxeHora. - 5-¢
u3. ; crepeotun. - M. : Axkamemus, 2011. - 336 c. - (Bricmiee npodeccronanbHoe
oOpa3oBaHue).

15. Texuomorust pemonTa mMamwuH [Tekct] : yuyeOHUK Jyisi CTyA. BBICII. y4eO.
3aBefieHnit mo cmen. 110304 "Texnonorus oOCIyXMBaHHs M PEMOHTA MAllWH B
AIIK" / Tloxg pen. mpod. E.A. Ilyuuna. - M. : KomnocC, 2011. - 488 c. : un. -
(YuebHuku 1 yueOHbIe TOCOOUS 7151 CTYACHTOB BBICIINX YU€OHBIX 3aBEACHUIA).

12.3 Ilepuoauyeckas Jureparypa

1.  BectHuk  Psa3aHCcKOro  roCyJapCTBEHHOTO  arpoOTEXHOJIOTMYECKOTO
yHuBepcuteta uMmeHu I[I.A. KocTeiueBa: Hayd.-poW3BOA. KYpH. / yupeauTenb U
u3narenb  ¢eaepaibHOe — TOCYJapCTBEHHOE — OroKeTHOE  0Opa3oBaTeIbHOE
YUPEKICHUE BBICIIETO oOpa3zoBaHUs «Psi3aHCKUI roCyJIapCTBEHHBIM
arpotexHonorndecknii yauBepcuter mMmeHu I1.A. KocrteraeBa. — 2009 — Ps3anp,

2017. — ExexBapt. — ISSN 2077-2084.

12.4 TlepeyeHb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKALIMOHHOI ceTH
«AHTepHET»

Db «Akagemus». - Pexxum noctyna: http://www.academia-moscow.ru/
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9BC «IOpaiit». Pexum nocryma:http://www.biblio-online.ru
OBbC «IPRbooksy. Pexum noctyna: http://www.iprbookshop.ru/16402
9BC «Jlanb». — Pexxum poctyma: . http://e.lanbook.com/

13. Mepeuens MHPOPMAHOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX PH NPOBeIeHHH
NPOU3BOJACTBEHHOM NPAKTHKH, BKJIKYas NepevYeHb POrPaMMHOI0 obecneyeHust u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

[IporpamMHOe oOecrieueHue

Hazpaunue 110 Ne iuneH3umn KoJsinuecTBo mecT

Office 365 nns oOpaszoBanust El | 70dac036-3972-4f17-8b2c-

(mpenofaBaTenbCKUi) 626c8be57420 0€3 OrpaHUYEeHUM
Windows XP Professional SP3 Rus | 63508759 0e3 OrpaHUYCHHI
7-Zip CBOOOJHO pacnpocTpaHsemas 0€e3 OrpaHUYeHHH
Mozilla Firefox CBOOOJTHO pacnpocTpaHsemMas 0e3 OrpaHUYCHHI
Thunderbird CBOOO/IHO paclpocTpaHsiemas 0e3 orpaHUYCHUI
Adobe Acrobat Reader cBOOOJIHO pacmpoCTpaHsieMast 0e3 orpaHMYCHHI
CnpaBounas IlpaBoBas Cucrtema

Koncynprant [1nr0c Jorosop 2674 0e3 orpaHUYCHUN

WupopManmoHHO-CIIPaBOYHbIC CUCTEMBI

Ob PTATY - http://www.rgatu.ru;

Db «Akanemus». - Pexxum nocryma: http://www.academia-moscow.ru/
OBC «}Opaiit». Pexum mocryna:http://www.biblio-online.ru

OBC «IPRbooksy. Pexxum nocryma: http://www.iprbookshop.ru/16402
OBC «Jlanby. — Pexxum noctyma: . http://e.lanbook.com/

14.®oHABLI OWEHOYHBIX CPEACTB /JISl TEKYIIero KOHTPOJS YCIHeBAeMOCTH U
NMPOMEKYTOUHOM aTTecTanuii o0yyawmmxcs (npuJioxxeaue 1)

15. MarepuanbHo-TexHn4eckoe obOecneyenue. Ilpunoxenune 9 k OOII
MarepuranbHO-TEXHUUYECKOE 00eCTIeueHNE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
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MMHHCTEPCTBO CEJILCKOT'O XO3SIMCTBA POCCHUHCKON ®EJIEPALIMH

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/IKETHOE OBPA3SOBATEJIbHOE
VUPEXJIEHUE BBICILIETO OBPABOBAHU S
«PSIBAHCKUM T'OCY JAPCTBEHHBIN ATPOTEXHOJIOI' MUECKUN
VHUBEPCUTET UMEHMU I1.A. KOCTBIUEBA»

BeimmyckHas
KBaIU(pUKAILMOHHAS padoTa
MarucTpa
MHKEHEPHOTO (paKynbTeTa

Pszauns 2024



MuHHUCTEPCTBO CENBCKOTro X03sa1cTBa Poccuiickont deaepannun

denepanbHOE TOCYIaPCTBEHHOE OIOHKETHOE 00pa30BaTeIbHOE
YUpEXICHUE BBICIIEr0o 00pa3oBaHus
«Ps13aHCKHMI TOCY 1ApCTBEHHBIN arpOTEXHOJIOTHYECKUN YHUBEPCUTET
uMen I1.A. KocterueBa»

BrinmyckHas kBaaupuKalMoHHas padoTa
MarucTpa MHKEHEPHOTro (paKyJibTeTa

MerToauueckue yKazaHus

110 BBINOJHEHUIO M 321U TE BHITYCKHbIX KBAJIU(PHKAIMOHHBIX pAa00T MAarUCTPOB
(MarucTrepcKux AUccepTanui) AJs CTYACHTOB OYHOM U 3204HOM (popM 00yUeHU
no HanpasJjenno noarortosku 35.04.06 ATPOUHKEHEPUSA

Ps3ann 2024



Mertonuveckre yKa3aHHs I10 BBITOJIHEHHIO W 3alIUTE BBITYCKHBIX KBATH(UKAIMOHHBIX paboT
MarucTpoB (MarucCTepCKHUX AUCCEepTalMil) JUIs CTyJAE€HTOB OYHOM M 3a04HON (opM oOydeHHs IO
HanpasieHutro  noarotopku  35.04.06 AIPOMHIXEHEPUS  unxeHepHOro  dakyiabTeTa
(dbenepanbHOTO TOCYJIAPCTBEHHOTO OFJKETHOrO 00pa3oBaTEIbHOTO YUYPEKICHHUS  BBICIIETO
oOpa3zoBanusi «Ps3aHCcKkuii TrOCyJapCTBEHHBIA arpoOTEXHOJOTMYECKUH YHUBEPCUTET HMMEHHU
IT.A. Kocterueray (®I'BOY BO PI'ATY) pazpaboranbl ¢ ydeToMm TpeboBaHUi (emepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAapTa Beicmiero ooOpazoBanus (PI'OC BO) mo
HaIpaBJI€HUIO NMOATOTOBKHU 35.04.06 ArpouH)keHepus, YTBEPKJIECHHOTO IpHUKa3oM MHHHCTEpCcTBa
oOpaszoBanus u Hayku Poccuiickoit ®eneparym «26» urons 2017 r. Ne 709 u ITOJIOXKEHUSA o
MPOBEJICHUHU TOCYJapCTBEHHOW HTOTOBOH aTTECTally MO 00pa30BaTEIbHBIM IPOTPAMMAaM BBICIIETO
oOpa3zoBaHusi - TMporpamMmaMm OakajaBpuara, MporpaMmaM CHEIUATUTeTa © Iporpammam
MarucTpaTypsl B ¢enepaibHOM TOCYJapCTBEHHOM OOJKETHOM 00pa30BaTENIbHOM YUpEXKJICHUU
BbICIIETO 00pa3oBaHus «Ps3aHCKuil rocyapCTBEHHBINH arpOTEXHOIOIMUECKUN YHUBEPCUTET UMEHU
IT.A. KocterueBay ytBepxkaeHHOM YueHbIM coBeToM @I'BOY BO PI'ATY ot «20» maprta 2024rona
(mpotoxoi Ne 8).

CocraBurenu:

bauypun A.H. — nekan umxeHepHOro ¢akynbTeTa, 3aBeIyIONMNA Kadeapoil dKCIuTyaTaluu
MalIMHHO-TPAKTOPHOTO NapKa, K.T.H., JOLICHT;

bemmos JI.H. — x.T.H., go11eHT Kadeapbl SKCILTyaTallii MAalTHHHO-TPAKTOPHOTO ITapKa;

beimos H.B. — 1.1.H., mpodeccop kadeapsl SKCIUTyaTalii MalllMHHO-TPAKTOPHOTO TTapKa;

I'o6enes C.H. — k.T.H., JOLIEHT Kadeapbl 2IEKTPOCHAOKEHMUS,

Kammpun JI.E. — 1.1.H., 3aBeayronuii kKageapoi aIeKTpOCHA0KEeHNUS;

Kpeirun C.E. — 3amecTuTens AekaHa WHXXEHEPHOTO (aKylbTeTa, CTapIINi MpernoaBaTellb
KadeIpsl TEXHUIECKUX CHUCTEM B arpoNpOMBIIIICHHOM KOMIUIEKCE;

Oneitauk /J[.0. — K.T.H., IOLEHT Kadeapsl SKCITyaTallid MalllMHHO-TPAKTOPHOIO MapKa;

Pemb6anoBuy I'.K. — 1.T.H., T01IeHT, 3aBeyIOUIMI KaeIpoil TEXHOIOTUN METAJIIOB U PEMOHTA
MaIIuH;

VuesiHoB B.M. — na.1.H., mpodeccop, 3aBeayrommii Kapeapoil TEXHUYECKHMX CHCTEM B
arpoIrpoOMbBIIUIEHHOM KOMILIEKCE;

datpsinoB C.O. — K.T.H., IOLEHT, 3aBEAYIOMUN Kadeapoil SIeKTPOTEXHUKU U PU3UKH;

®enockuna 1.B. — k.3.H., To1IeHT Kadeapbl SKOHOMUKH 1 MEHE)KMEHTA;

PenienseHTnI:

3aB. Kadeapoil CTPOUTETHLCTBA MHKEHEPHBIX COOPYKEHUN 1 MEXaHUKH,
I.T.H., mpodeccop C.H.boprrues.

npodeccop Kapeapbl aBTOTPAKTOHON TEXHUKHU U TETUIOAHEPTETUKH,
I.T.H., noueHT U.b. Tpuiikun

[Ipencenarens yaeOHO-METOAMYECKOM

HampasJIeHus ToAroToBkH 35.04.06 e J1.0. OneitHuk
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BBEJAEHUE

Pa3zsutue arponpomsinuieHHoro komiuiekca (AIIK) Poccum B Hacrosiee
BpeMs JOJDKHO OBITh HANpaBICHO Ha PEUICHHE OCHOBHOW 3aaud — yBEIWYCHHE
IPOU3BOJCTBA M KOHKYPEHTHOCHOCOOHOCTHM NPOJYKIMH PpACTEHHEBOJACTBA U
KUBOTHOBO/ICTBA.

Mexanuzanusi, dMeKTpudUKayss U aBTOMAaTH3AIMs CEeILCKOTO XO0341CTBa, a
Takke I((EeKTUBHOE  HCIONB30BAaHHE  CEIIbCKOXO3SMCTBEHHBIX  MAlllMH |
obopyaoBanus 3aHuMaeT ocodoe mecto B AIIK.

Tonpko BBICOKOKBATH(HUIIMPOBAHHAS WHKEHEPHas CITy>k0a MpeAnpusTUi Bcex
(GbopM COOCTBEHHOCTH B COCTOSIHMM pellaTh MOJ0OHBIE 3a/ladyu. B cooTBeTCTBUM C
®enepanbHbM 3aK0HOM OT 29.12.2012 N 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepauun» KBaTU(UKAIMS «MarucTp» SBISIETCS MOATBEpPXKIEHUEM  Ooliee
BBICOKOTO  00pa3oBaTelpbHOrO0 cTaryca (IO CpaBHEHHIO C KBanu(uKauen
«0OakanaBp») W TOTOBHOCTM K MPHUHATHIO MPOU3BOACTBEHHO-TEXHOJIOTHUECKHUX,
OpraHU3aI[MOHHO-YIIPABICHYECKUX U MHBIX PEIICHUH B yCIOBUSIX MMPOU3BOJICTBA.

I'ocyoapcmeennaa wumozoean ammecmayusa OCYILECTBISETCS C LEIIO
OTpeNIelieHUs] YPOBHSI TMOJATOTOBKM BBITYCKHUKA YyHUBEpCUTETa (00ydaromerocs)
OCBOMBIIIET0  OCHOBHYIO  00pa3oBaTelbHYI0 MpOrpaMMy IO  HaIlpaBJIEHUIO
noAaroroBku 35.04.06 ArpouwH>X€HEpUsi U COOTBETCTBHUE pE3yJIbTAaTOB OCBOCHHS
TpeOOBaHUAM  (eepaTbHOTO TOCYJaPCTBEHHOTO 00pa30BaTEIbHOTO —CTaHIapTa
BBICILIET0 00pa3oBaHUs MO HalpaBieHUI0 NoArotoBku 35.04.06 ArpounxeHepus
YTBEPKICHHOTO TNpHUKa3oM MuHUCTEpcTBa 00pa3oBaHusi W Hayku Poccuiickoi
Oenepanun «26» utomns 2017 r. Ne 709.

Ob6nactu npodeccuoHaIbHOM NEATENbHOCTU U (nnn) cepbl
npodeccuoHaNbHON  JEATEIBHOCTH, B  KOTOPBIX  BBIMYCKHUKH, OCBOUBIIHE
IpOrpaMMy, MOTYT OCYIIECTBISTh MPOPECCUOHAIBHYIO AEATEIbHOCTb:

— 13 Cenpckoe X0351CTBO
— 01 OOGpa3oBanue u HayKa
Tumnsl 3a1a49 podeccnoHaTbHOM e TENbHOCTH BBITY CKHUKOB:

— OpTraHU3allMOHHO-YIIPAaBJI CHYECKUIM



— ME€JarOTUYECKUU

— TEXHOJIOTUYECKU I

— MPOEKTHBIN

— Hay4YHO-UCCIIE0BATEIbCKUI

[lepeyeHb OCHOBHBIX OOBEKTOB (MM ObONacTed 3HaHUS) MPOGECCUOHATBHON
JeSITeTbHOCTH BBITY CKHUKOB:

— MamuHHble TEXHOJIOTMM W CHUCTEMbl MAlllMH JJIs MPOU3BOJCTBA, XPAHEHUS U
TPAHCIIOPTUPOBAHUS MPOTYKIUU PACTEHUEBOJICTBA M YKHBOTHOBOJICTBA; TEXHOJIOTHH
TEXHUYECKOTO OOCTYy)KMBaHUS, JMArHOCTUPOBAHWS M PEMOHTA MAIIMH H
000OpyAOBaHUsA; METOABl M CPEACTBA HCIBITAHUS MAIUWH; MAIIMHbBI, YCTaHOBKH,
anmapatsl, TpuOOpbl U O0OpyAOBaHUE AJISl XpaHEHWs] W TEPBUYHOU mepepaboTKu
OPOAYKIMM PpPACTEHUEBOJICTBA M IKUBOTHOBOJCTBA, a TAaKXE TEXHOJIOTUH U
TEXHUYECKUE CPEJICTBA MepepadaThIBAIOIIUX MPOU3BOJCTB; JIEKTPUPHUIIUPOBAHHBIC
U aBTOMAaTU3UPOBAHHBIE CEIbCKOXO3SWCTBEHHBIE TEXHOJOTUYECKUE IPOLIECCHI,
AIEKTPOOOOPYIOBAHHUE, IHEPreTUYECKUE YCTAHOBKM M CPEACTBA aBTOMAaTH3alUU
CeJIbCKOXO3SMCTBEHHOTO Ha3HAYCHMUSI

—  OOyuaromuecs, nporpamMMbl  Tpo(ecCHOHATBLHOTO  O0yYeHHUs, Hay4dHO-
METOJIMYECKHE U yUeOHO-METOINIECKUE MaTePHAIIBI.

['ocynapcTBeHHast UTOroBas aTTecTalus OOYyYaroIIMXCS B Marucrparype Ha
unxeHepHoM ¢akyiaprere DPI'BOY BO PI'ATY mnpoBoautcs B (gopMme 3alIUThI
BBIMMYCKHON KBaTM(UKAMOHHON pabOThl MarucTpa M CAAYd TOCYAapCTBEHHOTO
HK3aMEHa.

BroimyckHas kBanuukanuoHHas paboTa B COOTBETCTBUHM C MAarucTepCKOU
OpOrpaMMOIl  BBINIOJHSAETCS B BUJE MArUCTEPCKONM JAHMCCEpTallud B IEPUOJ
MIPOXOXKICHHUS PON3BOACTBEHHBIX NPAaKTHK, BBITIOJIHEHUSA HAy4YHO-
UCCIIEIOBATEIbCKOM pabOThl U MPEACTABISAET COOON CAaMOCTOSTENbHYIO U JIOTMYECKU
3aBEPIICHHYIO BBIMYCKHYIO KBaJIH(PHUKAIMOHHYIO pabOTy, CBSI3aHHYIO C pEUICHHEM
3aJa4 TOTO BHUAA WIH BHJIOB JEATEIbHOCTH TMPHUHATHIX KaK OCHOBHBIX, IIO
pe3yabpTaTtaM 3amuThl KoTopod ['ocygapcTBeHHass »K3aMeHAlMOHHAs KOMHUCCHUS

(I'DK) npuHMMaeT perieHne o IPUCBOCHUHU KBaTH(UKAUU (CTEIIEHN) «MarkucTpy.



Breimycknast  kBanmudukanmoHHas paboTa Maructpa IO  HAmpaBICHHUIO
noaroroBku 35.04.04 ArpouH)KeHEpHUs MOKET BBITIOJHATCSA IO OJIHOMY W3 BHUIOB
MTOATOTOBKH K MPO(eCCHOHATBHON eATEThHOCTH
— OpraHM3allMOHHO-yIIPaBIeHYECKas
— mejaroruyeckas
— TEXHOJOTMYeCKast
— MPOCKTHAs
— HAyYHO-MCCIICIOBATETbCKAS

[Ipy BBIIONIHEHWU BBHIMYCKHOM KBaTU(UKALMOHHON paboThl 00ydarommecs
JOJDKHBI TI0OKa3aTh CBOK CIIOCOOHOCTh M YMCHHE, OINHPAsICh Ha IOJYYCHHBIC
yryONieHHbIE  3HAaHWS, yMEHUsS ©  CHOPMHUPOBAHHBIE  OOIICKYJIbTYypHBIE,
oOmenpodecCHOHAIBHBIE U TPO(PECCHOHATBHBIC KOMIICTCHITUM, CaMOCTOSTEIBHO
pemarh Ha COBPEMEHHOM YPOBHE Ha 00BEKTaxX MpO(eCCHOHATBHOU ACSITETbHOCTH
npodecCHOHATbHBIC  3a7ayd,  NpOo(ECCHOHAIBHO  HW3JIaraTh  CICIUAIBHYIO
nH(popMaIrio, HayYHO apTyYMEHTHPOBATH M 3aIMINATH CBOIO TOUKY 3PCHUS.

YHlleepC(Uleble Komnemenuuu 6blnyCKHUKO6 U llHOllemOPbl UX 00CMUIICEHUS

Kareropus Kon u HaumeHoBaHue Kon u HamMeHOBaHME WHIUKATOpa

YHHUBEPCAITBHBIX YHHUBEpCAJIbHOU JOCTHKEHUSA YHHUBEPCAJIbHON
KOMIICTCHIHIA KOMITETEHIIH KOMITETEHIINH

CucremHoe u VYK-1. Cnocoben VK-1.1. AnanuzupyeTr mnpoOIeMHYIO

KPUTUYECKOE MBIIIJICHUE | OCYIIECTBIISThH CUTYyallMI0 KaK CHCTEMY, BBISBIISS €€

KpPUTHUYECKHUI aHan3 COCTABJISIIOIIME U CBSI3M MEXIYy HUMHU

npobsneMHbIX cutyanud | YK-1.2. OcyuecTBisieT MOUCK

Ha OCHOBE CUCTEMHOTO BAPUAHTOB PEIIECHUS TMOCTABICHHOU

[10/1X0/1a, BbIpabaTbiBaTh | MPOOJIEMHONH CHUTyallMM Ha OCHOBE
CTpaTeTHIo NeHCTBUI JOCTYIHBIX UCTOYHUKOB MH(pOpMaLuu
VK-1.3. Omnpegensier B  paMKax
BBIOPAHHOTO  ajJropuT™Ma  BOIPOCHI
(3amaun), Mo JIeKAIINE JaTbHCHIICH
pazpabotke. IIpemnaraer cocodbl Ux
peleHus

VK-1.4. PaspabaTbiBaeT CTpaTeruio

JOCTHUXCHUA MMOCTaBJICHHOM OeJIn Kak




II0CJIEJ0BATEIBHOCTh 11aros,
IpeIBUIS PE3YJbTaT KaXI0Tr0 U3 HUX
U OLICHUBAs UX BIUSHUE HA BHEILHEE
OKpY>KEHHE IJIAHUPYEMOU
JeATEITbHOCTH u Ha
B3aUMOOTHOIICHUSI Y4YaCTHUKOB 3TOM

ACATCIbHOCTH

Pa3pabotka n

peannzanus MpOCKTOB

VK-2. Cnocoben
YIIPABIIATH IPOCKTOM Ha
BCEX JTAIax ero

JKHN3HCHHOI'O IMKJIa

VYK-2.1. Pa3pabaTbiBaeT KOHIEIIIUIO
OpoeKTa B paMKax 0003HauYCHHOH
poOJIeMBl, bopmyupys 1eb,
3alay, AaKTyaJlbHOCTb, 3HAYHMMOCTH
(Hayunyto, MPAKTUYECKYIO,
METOAMYECKYTO " UHYIO B
3aBUCUMOCTH OT THIa MPOEKTa),
OKHJaeMbIe pe3ynbTaThl u
BO3MOXHBIE c(epbl MX NPUMEHEHUS
VK-2.2. Cnocoben Buumetb o0pa3
pesynbTara JEeSTeNbHOCTH u
IUTAHUPOBATh  TOCIEOBATEIHHOCTh
MIAroB Ui JOCTIDKEHHUS JTAHHOTO
pe3ynbTara

VK-2.3. ®opmupyer mnnaH-rpaduk
peanu3aiyy IpoeKTa B IEJIOM U TIaH
KOHTPOJISI €T'0 BHITIOJTHEHHS

VK-2.4. Opranusyer u KOOpAUHUPYET

paboty Y4aCTHUKOB IIPOEKTA,
CIOCOOCTBYET KOHCTPYKTUBHOMY
IPEOI0JICHUIO BO3HMKAIOIINX
pa3Horiacui u KOH(JIUKTOB,

oOecrieunBaeT  paboOTy  KOMaHbI
HE0OXOIMMBIMHU PECYpPCaMU

VK-2.5. [IlpencraBnser myOIu4HO
pe3yabTaThl MPOEKTA (MIU OTIEIBHBIX
ero 2TarnoB) B GopMe OTYETOB, CTATEH,

BI)ICTyHJ'IeHI/Iﬁ Ha Hay4YHO-




IPAaKTUIECKIX CEeMHHapax U
KOH(pepeHIHIX

VK-2.6. Ilpemyaraer BO3MOXKHBIE
nyTd (aaropuTMbl) BHEIpPEHUS B
NPaKTUKy Pe3yJbTaTOB MPOEKTa (WM

OCYILIECTBIISIET €r0 BHEAPEHNUE)

Komannnas pabora u

JUAEPCTBO

VYK-3. Cnocoben
OpraHU30BBIBATH U
PYKOBOJUTH pabOTOI
KOMaH/Ibl, BEIpaOaThIBast
KOMaHJIHYIO CTPaTETHIO
JUTSL TOCTUKECHUS

HOCTaBJIIEHHOH LIEJIN

VYK-3.1. BeipabaTbiBaeT CTpaTeruio
COTpYJHUYECTBA M Ha €€ OCHOBE
Opranuszyetr paboTy KOMaHAbl s
JOCTHKCHHS TIOCTABJICHHOW 1SN
VK-3.2. VYuuteiBaeT B  CBOEW
COLIMAJIBHOM M Npo¢ecCHOHaTbHON
JEeSATEITBHOCTH WHTEPECHI,
OCOOEHHOCTH TOBEJICHUS M MHEHUs
(BKIIOYash KpPUTUYECKHE) IIoJeH, C
KOTOPBIMU
paboTaeT/B3auMOACHCTBYET, B TOM
qyclie TOCPEICTBOM KOPPEKTUPOBKHU
CBOMX JIEUCTBUU

YK-3.3. Obnanaet HaBbIKaMU
IPEOOTICHUS BO3HHKAIOIIUX B
KOMaHJIe pa3HOTJIacui, CIOpPOB U
KOH(QIMKTOB Ha OCHOBE Yyuera
UHTEPECOB BCEX CTOPOH

VK-3.4. IlpenBuaut  pe3ysibTaThl
(mocnencTBusl) Kak JIMYHBIX, TaK H
KOJIJIEKTUBHBIX JEHCTBUI

VK-3.5. Ilnanupyer KOMaHJIIHYIO
paboty, pacrpenensieT NOpPy4YeHUs H
JIeJIETUpYeT  MOJIHOMOYHUS  YiIeHaM
koMaHnbl. Opranusyer o0cykaeHue

pa3HbBIX UJIEN U MHEHUM

KommyHnukanus

VK-4. Criocoben
HpI/IMCHSITI)

COBpPEMEHHBIE

YK-4.1.
JeMoHCTpHpYyET WHTETPATUBHbIE

YMCHUA, HGOGXOI[I/IMInle JJIA

10




KOMMYHHUKaTHBHBIE
TEXHOJIOTUH, B TOM
qHcie Ha
MHOCTPAaHHOM(BIX)
s3bIKe(ax), s
aKaJeMUYEeCKOro 1
poeCCHOHATBHOTO

B3aUMOJICCTBUS

HAIMCaHUsl, TUCbMEHHOTO TIEPEBOJIA U
peIaKTUPOBAHUS Pa3IMYHBIX
aKaJIeMHYECKUX TEKCTOB (pedeparos,
acce, 0030pOoB, CTaTeH U T.1I.)

VK-4.2. IlpencraBinser pe3ynbTaThl

aKaJgeMU4ecKor U mpodeccuoHaTbHON

IEeITEILHOCTH Ha Pa3INYHBIX
HAYYHBIX MEPONPHUATHIX, BKIIOUas
MEX Ty HapOTHbIC

YK-4.3. JlemoHCcTpHUpYyeT
UHTETPATHBHBIC YMEHUS,
HeoOXomumble  TUI1  APGHEKTHBHOTO

y4dyacTtus B aAKaJCMHYCCKUX u

po(eCCUOHANBHBIX TUCKYCCHSIX

MexXKyJIbTypHOE

B3aUMO/IEMCTBUE

YK-5. Cnocoben
aHAIM3UPOBATH U
YYHUTHIBATH
pa3HooOpa3ue KyjabTyp B
mpoiecce
MEXKYJIBTYPHOTO

B3aUMOJICCTBUS

VK-5.1. ANleKBaTHO o0BsACHIET

0CO0EHHOCTH [MOBEICHUSA u

MOTUBAlMU  JIIOJIEH  Pa3JIMYHOIO

COIIMAIILHOTO " KYJIbTYPHOT'O
MIPOUCXOXKICHUS B nporiecce
B3aUMOJICHCTBUS C HHUMH, OMHUPAICH
HAa 3HAHUA TPUYUH  TOSBICHUS
COIIMATIBHBIX OOBbIYAaEeB W PA3IUUUNA B
MMOBEJICHUU JTIOACH

VK-5.2. Baageer HaBbIKaMU CO30aHUSI
HEJIUCKPUMHUHAIMOHHON cpelbl
B3aUMOJICHCTBUSA TMPU BBHINOJHEHUU

npodeccuoHanbHbIX 3a7a4

Camoopranusanus u
caMopasBUTHE (B TOM
qucie

310pOBBbECOEPEKEHNE)

VK-6. Ciocoben
OTIPENICIISATh U
pean30BhIBATH
[IPHUOPHUTETHI
cOOCTBEHHOIT
IESITENLHOCTH U
CIIOCOOKI €€

COBCPIICHCTBOBAHUA Ha

VK-6.1. HaxoauT u  TBOpPYECKH
UCIOJIB3yeT MMEIOUIMHCA ONBIT B
COOTBETCTBUH c 3aJa4aMu
CaMOpa3BUTHS

VK-6.2. CamMoOCTOATENBHO BBIABISIET

MOTHBEI u CTUMYJIbI JIIA
caMOpa3BUTHUA, onpeacisas
PCaATUCTUICCKUC ociaun
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OCHOBEC CaMOOILICHKHA

po(eCCHOHATFHOTO pocTa
VK-6.3. [Inanupyet
npoecCHOHANBHYI0 TPASKTOPUIO C
Y4ETOM ocobeHHOCTeH KaK
npodeccroHanbHOM, Tak W JAPYTHUX
BUJIOB JESATEIBHOCTH U TpeOOBaHUM

pBIHKA TpyJa

Oﬁmel’lPOd)eCClIOH(lﬂbﬂbl(! KomnemeHuuu 6blNYCKHUKOG U undukamopbt ux

oocmudicenus

Kateropus
obmmenpodeccuoOHATBHBIX
KOMIIETCHIIU I

Kon u HanmeHOBaHue
obmenpodeccuoHAIbHOM
KOMIICTCHITHH

Kox n HanMeHOBaHUE UHMKATOPA
TOCTHKEHUS
obmenpodeccnoHATBHOM
KOMIICTCHIINU

OIIK-1. Crocoben
aHANU3UPOBATH
COBpPEMEHHBIC MTPOOIEMBI
HAyKHW ¥ POU3BOJICTBA,
peniaTh 3a71a9u Pa3BUTHUS
obnacTu
npodeccuoHaIbHOU
NeSITeNbHOCTH U (WUJTHN)

OpraHU3aIuu

OIIK-1.1. 3HaeT OCHOBHBIE METO/IbI
aHaJau3a JOCTHXKEHUM HayKH U
MIPOU3BO/JICTBA B arPOMHKEHEPUH
OIIK-1.2. Ncnons3yer B
npodeCCUOHANTBHON JAEATEITHHOCTH
OTEYECTBEHHBIC U 3apyOeKkHbIe 0a3bl
JTAHHBIX U CUCTEMBI yueTa Hay4YHbIX
pe3yNbTaToB

OIIK-1.3. BeigensieT Hay4HbIE
pe3ynbTaThl, UMEIOIINE IPAKTUUECKOE
3HaY€HUE B arpOUHKEHEPUU
OIIK-1.4. [IpumeHsieT JOCTYITHbIE
TE€XHOJIOTMH, B TOM YHCIIE
MH(pOPMaLIOHHO-
KOMMYHUKAI[MOHHBIE, JJIs PELICHUS
3a/1a4 NpodeCcCUOHAIBHOMN

JACATCIIBHOCTU B arpOMHIKCHCPHUH

OIIK-2. Criocoben
nepeaaBaTh
npodeccroHanbHbIe
3HAHUA C

HUCIIOJIB30BaHUECM

OIIK-2.1. 3HaeT nmegarorndeckue,
TICUXOJOTHYECCKHUE U METOIMYECCKHE
OCHOBBI Pa3BUTUSI MOTHUBAITUH,
OpTaHU3aIU U KOHTPOJIS YU4eOHOM

ACATCIIBHOCTH HaA 3aHATUAX

12




COBPEMEHHBIX
[e1aroru4ecKux

METOIUK

Ppas3sinvHOIO BHJA

OIIK-2.2. 3Haet COBpPEMEHHbIE
o0Opa3oBaTenbHbIC TEXHOJIOTHH
po¢eCCHOHAIBHOTO o0pa3zoBaHus
(mpodeccronanbHOTO 00yJeHMSN)
OIIK-2.3. [Iepenaer
npodeccruoHaIbHbIC 3HAHUS B

00JacTu arpoMH)KEHEPHH, OOBICHSIET
aKTyaJlbHble MPOOJIEMBbl U TEHICHIINH
ee pasBuTus, COBPEMEHHBIE
TEXHOJIOTUU CEJIbCKOXO031CTBEHHOIO

IMpOU3BOACTBA

OIIK-3. CrocoGen
WCIIO0JIb30BaTh 3HAHUS
METO/IOB pelLIeHUs 3a]1a4
IpH pa3paboTKe HOBBIX
TEXHOJIOTUH B
npodeccuoHaIbHOU

ACATCIBbHOCTHU

OIIK-3.1. AHanu3upyer METObI U
CIIOCOOBI pelIeHHs 3a/1a4 10
pa3zpaboTKe HOBBIX TEXHOJIOTHII B
arpoWH)XEHEPUHU

OIIK-3.2. Ucnosb3yer
WH(pOpPMALIMOHHBIE PECYPCHI,
JTOCTHIKEHUS HAYKH U TIPAKTUKH MIPU
pa3paboTKe HOBBIX TEXHOJOTHIA B

AI'POUHIKCHCPU U

OIIK-4. Criocoben
MNpOBOJAUTHL HAYYHBIC
HCCIeI0BaHus,
aHaJII/ISI/IpOBaTB
pe3y.]IBTaTLI U TOTOBUTH

OTYCTHBIC TOKYMCHTbI

OIIK-4.1. AHanu3upyer METOABI U
CIOCOOBI peleHUs
HCCIIEZIOBATENbCKUX 3a]a4

OIIK-4.2. Ucnonb3yer
MH(OPMaLIMOHHBIE PECYPCHI,
Hay4HYIO, OIIBITHO-
HKCIIEPUMEHTAIBHYIO U IPHUOOPHYIO
0a3y Juisi IPOBEIEHUS HCCIIeJOBAHUN
B arpOMHKEHEPHH

OIIK-4.3. ®opmynupyeT pe3yabTaThl,
IIOJIy4EHHBIE B X0/1€ PEIICHUS

HUCCIICAOBATCIIbCKUX 3aaa4

OIIK-5. Criocoben

OCYHICCTBJIAThL TEXHHUKO-

OIIK-5.1. Bnaneer meTomamMu

9KOHOMHYCCKOI'0 aHaJin3a U yucTa
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SKOHOMUYECKOE IoKazareseil mpoeKTa B
000CHOBaHHE MPOEKTOB B | arpOUHKECHEPUHU
npodeccruoHaIbHOMI OIIK-5.2. AHanu3upyer OCHOBHBIE
NEeSATEITBHOCTH MIPOU3BOJICTBEHHO-PKOHOMHYECKHE
MOKa3aTesH MPOeKTa B
arpoOUHXEHEepPUHU

OIIK-5.3. Pa3pabaTeiBaer
MPEUIOKEHUS TIO TIOBBIIIEHUTO

3¢ (HEeKTUBHOCTH TTPOCKTA B

arpoOMHKEHEPUU
OIIK-6. Criocoben OIIK-6.1. Ymeet paboTath C
YIPaBIATH WH(OPMAIIMOHHBIMU CHCTEMaMHU U
KOJUICKTHBAMH U 0a3amMu TaHHBIX 110 BOITPOCaM
OpraHU30BbIBAThH yIpaBJICHUS IEPCOHATIOM

npoueccsl npousBoacTBa | OIIK-6.2. Onpenenser 3agauun
nepcoHasia CTPYKTYPHOTO
oApa3AeIICHHs], UCXO/sI U3 TIeJIeH U
CTpaTeruy OpraHu3aIuu

OIIK-6.3. [IpumeHsieT MeTOIbl
YIIPaBJICHUS MEXITUIHOCTHBIMH
OTHOIICHUSMHU, POPMHUPOBAHUS
KOMaH/I, pa3BUTHSI TUJEPCTBA U
HCITOJIHUTEILHOCTH, BEISIBJICHUS
TaJaHTOB, ONPEICICHUS

YAOBIETBOPEHHOCTU pabOTOMN

Pexomenodyemvie  npogpeccuonanvHvlie  KOMNEMEHUUU  6bINYCKHUKOE U
UHOUKAMOPBL UX 00CMUMCEeHUA (RPU HATUYUL)

3amaua I1]] OO0OBexT wm Kater Konu Koo un OcHoBanue
00J1aCTh 3HAHUS opus HanMeHoBaHue | HaumeHoBaH | (IIC, ananu3
(npu npode | mpodeccHoHaTBH ne OTIBITA)
HeobXxooumocmu) | CCHOH | OW KOMIIETCHIIMH | WHAWKATOpa
QTHHBI JOCTHKECHUS
X npodeccruon
KOMIIE AIBHOMN
TEHITH KOMITETCHITH
it (npu u
HeooOX
00UMO
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HamnpasneHnocts (pohuib), crienuani3anist

TexHUYEeCKHUE CUCTEMBI B arpoOu3Hece,
DneKTpo0oOOPYI0BAHUE U MICKTPOTEXHOJIOTHH

Tun 3a1a4 npodeccroHaIbHON ACATCIBHOCTH:

TEXHOJIOTUYECKUN

Br16op MammH
u
00opyoBaHUS
IS
TEXHUYECKOHU U
TEXHOJIOTHUECK
ol
MOJICpHU3ALIUU
MIPOMU3BO/ICTBA,
XpaHEHUS U
nepepaboTKu
CEJIbCKOXO0351C
TBEHHOU
MPOAYKIIUN
ObecnieueHue
3¢ (HEeKTUBHOTO
UCIIOJIb30BaHUs
Y HAJIC)KHOU
paboTsl
CJIOKHBIX
TEXHUYECKUX
CUCTEM IpHU
MIPOMU3BO/ICTBE,
XpaHEHUHU 1
nepepadoTke
CEIIbCKOXO035MC
TBEHHOU
MPOAYKIIUN
ITouck myren
COKpAIICHUS
3aTpart Ha
BBITOJTHEHHE
MEXaHU3UPOBA
HHBIX,
EeKTpUULUD
OBaHHBIX U
aBTOMATU3HUPOB
AQHHBIX
MIPOU3BOJICTBEH
HBIX MPOIECCOB
Pa3paboTtka
TEXHUYECKUX
3aJaHuN Ha
MIPOEKTUPOBAHU
eun
W3TOTOBJICHUE
HECTaHIapTHBIX
CpE/CTB
MeXaHH3aluH,

MarmmuHHbIe
TEXHOJIOTHH U
CHUCTEMBI MAIlINH
JUTSI TIPOM3BO/ICTBA,
XpaHEHUS U
TPaHCIOPTUPOBAH
Ul TPOIYKIIMHU
pacTEeHUEBO/ICTBA
u
YKUBOTHOBO/ICTBA;
TEXHOJIOTHH
TEXHUYECKOTO
00CITy KUBaHUA,
JTUArHOCTHPOBAHUS
U pEMOHTa MallIlH
U 000pyAOBaHUS;
METOJIbI U
cpencTa
WCIIBITAaHUS
MAaIIH; MaIlIUHbI,
YCTaHOBKH,
ammaparsl,
npuOOpHI U
obopyoBaHue ISt
XpaHEHUS U
NEPBUYHOMN
nepepadoTKu
MPOYKIINH
pacTEeHUEBO/ICTBA
u
KUBOTHOBOJICTBA,
a TaKxe
TEXHOJIOTHH U
TEXHUYECKHE
cpencTa
nepepadaThIBaIOL]
UX MIPOU3BOJICTB;
NEeKTpUUIIUPOBA
HHBIC U
ABTOMAaTU3HPOBAHH
bIC
CEJIbCKOXO351CTBE
HHbIE
TE€XHOJIOTMYECKHE
MIPOIIECCHI,
AIEKTPOOOOpya0Ba
HUE,
SHEPreTHYECKue
YCTaHOBKH H

IIK-1. Cnocoben
OCYIIECTBIIATD
BBIOOD MalIMH U
000pyI0BaHUS
IS
TEXHUUYECKON 1
TEXHOJIOTHYECKO
1 MOJEpHU3ALNUN
MPOM3BOJICTBA
CEJIbCKOXO3SMCT
BEHHOM

POy KLINH

TIK-
1.1Bmaneer
HaBBLIKAMH
BBIOOpA
MAaIlIiH 11
TEXHUYECKO
Hu
TEXHOJIOTHY
€CKOM
MOJIEpHH3a
1070
MPOU3BOJICT
Ba
CEIbCKOX03
SINCTBEHHOU
POy KLU

I1K-1.2
Bnageer
HaBBLIKAMH
BBIOOpA
obopynoBa
HUS IS
TEXHUYECKO
Hu
TEXHOJIOTHY
eCKoit
MOJIEpHH3a
18705
MPOU3BOJICT
Ba
CEJILCKOX03
SIUCTBEHHOU

POy KIIUH

13.001
Crenmaauct
B o0JtacTu
MeXaHu3aIu
U CENBCKOTO
XO03SHUCTBA
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aneKkTpuduKai
17078
aBTOMAaTHU3AIMHT
U CpeACTB
TEXHOJIOTHUECK
OT'0 OCHAILIEHUS
Pa3paboTtka
MEpONPUATHI
o
MOBBIIICHUIO

3 PEKTUBHOCT
u
MIPOMU3BO/ICTBA,
W3BICKAHUIO
croco6oB
BOCCTAHOBJICHU
ST AU
YTHIIN3ALHUN
W3HOLIEHHBIX
WU3JEeJINN U
OTXOJ0B
MIPOU3BOJICTBA

cpeacTea
aBTOMAaTHU3alInun

CEIBCKOXO3SIHUCTBE
HHOI'O HA3HAYCHMU

IIK-2. Cnocoben
0o0ecneYnTh
3ppexTuBHOE
HCIIOJIb30BAHKE
1 HAJCKHYO
paborty
CIIOKHBIX
TEXHUYECKUX
CUCTEM IPHU
MIPOU3BOJICTBE
CEIbCKOXO3SMCT
BCHHOM

POy KITUH

[IK-2.1
Brnageer
HaBBIKAMH
3¢ heKkTUBH
oro
HCIIOJIB30Ba
HHSA
CII0KHBIX
TEXHUYECKHU
X CHCTEM
npu
MIPOU3BOJICT
BE
CEeJIbCKOX03
SIUCTBEHHOU
MPOTYKITUH

I1IK-2.2
Bnageer
HaBBIKAMH
3¢ ek TUBH
oro
obecneyeHn
i
HaJC)KHOM
paboTsl
CIIOKHBIX
TEeXHHYECKH
X CHCTEM
npu
MIPOU3BOJICT
BE
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CEJILCKOXO03
SINCTBEHHOU
POy KLU

I1K-3. Cnocoben
pa3paboTaTh
TCXHUUYCCKHUC
3a3J1aHus Ha
MIPOCKTUPOBAHUE
U U3TOTOBJIEHUE
HCCTaHI[apTHI)IX
CpeJICTB
MEXaHHU3alnun
CEIbCKOXO3SMCT
BCHHOTI'O
MIPOM3BOJICTBA

I1K-3.1
VYmeer
BBISABJISTE
NepeveHb
TpeOOBaHU
W, yCIOBUH,
nesei u
3a7a4 Ha
MPOEKTUPO
BaHUE WU
H3rOTOBIICH
ne
HECTaHIapT
HBIX
Cpe/CTB
MeXaHH3aI]
AU
CEJILCKOX03
SIMICTBEHHOT
o
MIPOU3BOJICT
Ba,
puodopoB,
armapaTos,
obopynoBa
HUS IS
WH)XEHEPHO
ro
obecrneyeHn
'
MIPOU3BOJICT
Ba
CEJILCKOX03
SIUCTBEHHOU
POy KIIUH

[1K-3.2
VYmeer
pa3pabatbiB
aTh
TEXHUYECKO
€ 3aJaHus
Ha
MPOEKTUPO
BaHHE UJIU
H3rOTOBJICH
ne
HECTaHIapT
HBIX
CpE/CTB
MeXaHM3aI]
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AU
CEIBCKOX03
SIUCTBEHHOT
o
MPOU3BO/ICT
Ba,
pudopoB,
anmaparos,
obopynoBa
HUS IS
WHXXEHEPHO
ro
obecrneyeHn
s
MPOU3BO/JICT
Ba
CeIIbCKOX03
SUCTBEHHOU
POy KIUH

[TK-4. Criocoben
OCYILECTBIIAThH
BBIOOp MAITMH U
000pyTI0BaHUS
JUTSI IPOBEICHUS
peMoHTa
CEJIbCKOXO35AUCT
BEHHOM TEXHUKHU
1 000pyAOBaHUs

T1IK-4.1
Bnaneetr
METOJIUKOHN
BBIOOpA
MaIIuH JIJIs
MPOBECHU
s pEMOHTA
CEIIbCKOX03
SIACTBEHHOM
TEXHUKHU U
obopynoBa
HUS

I1K-4.2
Brnageet
METOINKOM
BbIOOpaA
obopymoBa
HUS IS
MPOBEACHU
s pEMOHTA
CEIBCKOX03
SIHCTBEHHOU
TEXHUKHU U
obopyoBa
HUS

[TK-5. Cnocoben
paspabaTbiBaTh
MEPOTIPHUSATHS 110
MOBBIIICHUIO

3¢ heKTUBHOCTH
MIPOU3BO/ICTBA,
W3BICKAaHUIO
croco0oB
BOCCTaHOBJICHUS

IK-5.1
PazpabateiB
aeT
MEpOTIPUST
U 110
MTOBBIIICHU
10
3pPeKTUBH
OCTH

18




NN YTI/IIII/ISaLII/II/I
N3HOIICHHBIX
A3SIIVN 1
OTXOJZI0B
MPOM3BO/ICTBA

MIPOU3BOJICT
Ba

I1K-5.2
PazpabateiB
aer
MEPOIPHUST
U T10
HU3BICKAHUIO
CII0CO00B
BOCCTAHOBII
€HUS UIN
YTUIN3ALH
H
HW3HOIIEHH
BIX U3JICIINHU
H OTXOJIOB
MIPOU3BOJICT
Ba

ITK-6. Criocoben
OCYIIECTBIISATh
BBIOOp MaITH U
000pyI0BaHUS
JUIst
aNIeKTpUUKaLU
uu
aBTOMATH3AIHH
CEJIbCKOXO35UCT
BEHHOTO
MIPOU3BOJICTBA

I1K-6.1
Bnaneer
HaBBIKAMH
BBIOOpA
MaIlInH JJIs
aneKTpuhu
KallMu U
aBTOMAaTH3a
107051
CEIIbCKOX03
SINCTBEHHOT
0
MIPOU3BOJICT
Ba

I1K-6.2
Bnaneetr
HaBBIKAMU
BBIOOpA
obopymoBa
HUS JUIS
eKTpupu
KaIlli| 1
aBTOMAaTH3a
02078
CEJIBCKOXO03
SIICTBEHHOT
0
MIPOU3BOJICT
Ba

IIK-7. Cnocoben
00ecIeunTh

3 deKkTUBHYIO
IKCILTyaTaIUI0
CJI0KHBIX

IK-7.1
Ob6ecneunB
aet
3pPeKTUBH

Yo
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TEXHHYECKHX IKCILTyaTall
CUCTEM 17000)
AMEKTPUPUKALM | CITOXKHBIX
uu TEXHUYECKH
aBTOMATU3AlUU | X CHCTEM
CEJIbCKOXO3SUCT | ANEKTpUHU
BEHHOTO KaIlll{ U
MIPOU3BOJICTBA aBTOMAaTH3a
07078
CEJICKOXO03
SIMICTBEHHOT
0
MIPOU3BOJICT
Ba
MK-7.2
Ob6ecmuuBa
eT
HAJEKHYIO
paboty
ANEKTPOO0OO
pynoBaHUS
U CHCTEM
AJIEKTPOCHA
OJKCHHS
PEeANPUsT
ust ATTIK
[TK-8. Cnocoben | TIK-8.1
paspaboTaTh Pa3pabateiB
TEXHHYCCKHE aeT
3aJlaHus Ha TEXHUYCCKH
MPOCKTUPOBAHKE | € 3aJJaHUs
Y U3TOTOBJICHHE | Ha
HECTAaH/APTHBIX | MPOEKTHPO
MAaIIiH U BaHHE U
000pyI0BaHUS U3TOTOBJICH
TULST ue
aNeKTpu(UKalK | HECTaHJapT
U HBIX MAIlluH
ABTOMATU3AIMHA | U
CEeJIBbCKOXO3SUCT | 00opynoBa
BEHHOTO HUS A7
MIPOM3BOJICTBA ANEKTPUDHU
Kalluy U
aBTOMAaTH3a
107071
CEJIbCKOXO03
SIMICTBEHHOT
0
MIPOU3BOJICT
Ba
I1K-8.2

20




Ywmeer
BBISBIIATD
nepeyeHb
TpeOoBaHU
W, YCIIOBUH,
nejaeit u
3aj71a4 Ha
MPOEKTUPO
BaHME UJIN
H3rOTOBJICH
ne
HECTaHJapT
HBIX
CpEICTB
MeXaHH3aI1]
U1
CEIBLCKOX03
SIHCTBEHHOT
0
MPOU3BO/JICT
Ba,
pudopoB,
armaparTos,
obopynoBa
HUS IS
ANEKTPUDHU
Kallfi U
aBTOMAaTH3a
107051
CEJIbCKOX03
SIICTBEHHOT
0
MPOU3BOJICT
Ba

Tumn 3agau

HpO(l)ECCI/IOHaJILHOﬁ AEATCJIBbHOCTHU: OPraHU3allMOHHO-YIIPABJICH

YEeCKUU

Amnanus
9KOHOMHYECKO
i

3¢ (HEeKTUBHOCT
u

TEXHOJIOT'HYCCK

UX MPOIECCOB U

TEXHUYECKUX
CPEACTB, BBIOOD
13 HUX
ONTUMAJIbHBIX
TSl yCIIOBUM
KOHKPETHOTO
MPOU3BOJICTBA
[Iporno3uposa
HHE U
MJIAHUPOBAHUE
PEKUMOB

MarmuHHbIe
TEXHOJIOTHH U
CUCTEMBI MaIlIUH
JUISI TIPOU3BO/ICTBA,
XpaHEHUs U
TPAHCIIOPTHPOBAH
Usl IPOAYKIIHH
PaCTCHUEBOJICTBA
u
KUBOTHOBOJICTBA;
TEXHOJIOTHH
TEXHHYECKOTO
00CITy KUBaHUA,
JTUArHOCTHUPOBAHUS
U pEMOHTA MaIlIiH
1 000pyI0OBaHuUS;
METOJIBI 1
cpencTBa

ITK-9. Cnocoben
MIPOTHO3HPOBATH
U IJIAHUPOBATh
noTpebaeHue
MaTepHAIIbHBIX,
SHEPreTHYCCKHUX
U TPYIOBBIX
pecypcoB

MK-9.1

[Ipornosu
pyeT
notpebieH
ue
MaTepHualb
HBIX,
SHEpreTuye
CKUX H
TPYIOBBIX

pecypcoB

[1K-9.2
[Inanupyet
noTpedIieH
ue
MaTepualb
HBIX,

13.001
CrenMaaucTt
B o0JytacTu
MeXaHU3aIu
U CEIBCKOT0
XO03SMCTBA
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SHEpro- u UCIBITaHUS SHepreTHye
pecypconorped | MallluH; MallluHBI, CKHX U
neHust OLleHKa | YCTaHOBKH, TPYIOBBIX
PHUCKOB NpH anmnaparsl, pecypcoB
BHEIPCHUH pUOOPHI U

HOBBIX 000pyi0BaHuE ISt
TEXHOJIOT U XpaHEHUS U

[Touck MEPBUYHOMN
perieHui nepepaboTKu
TEXHUUYECKOIO IPOLYKIUH
oOecreyeHusl pacTeHHEBOJCTBA
IIPOU3BOJICTBA u

POy KIIUU KUBOTHOBOJICTBA,
(oxazanus a TaKxke

yCIIyr) Ha TE€XHOJIOTMH U
MPEeANPUATHI TEXHUYECKHE
MOBBILLIEHHE cpencTBa
KBaJIM(UKALMK | TepepadaThIBaIOIL
Y TPEHUHT UX MPOU3BOJICTB;
COTPYAHUKOB NEeKTpUUIIUPOBA
NOApAa3ACICHUN | HHBIE U

B 00sacTu aBTOMATHU3UPOBAaHH
WHHOBALMOHHO | bl

71 CEJIbCKOXO351CTBE
NEeSATETbHOCTH HHbIE

Ananranus TEXHOJIOTMYECKHE
COBPEMEHHBIX IIPOLIECCHI,

CUCTEM AIEKTPOOOOpyA0Ba
yIpaBleHUs HUE,

KauyecTBOM K SHEepreTHYecKue
KOHKPETHBIM YCTaHOBKH U
YCIIOBUSM cpencTBa
IIPOU3BOJICTBA aBTOMAaTHU3ALNH
IIpoBenenue CEIIbCKOXO351CTBE
MapKeTHUHTa U HHOT'O Ha3HAYEHUS
HOATOTOBKA Obyuaromnuecs,
Ou3HeC- MJIaHOB | MPOTPaMMBbI
IIPOU3BOJICTBA npodeccroHanbHO
U peanu3anuu ro o0y4eHus,
KOHKYPEHTOCIIO | Hay4HO-

coOHoM METO/IMYECKHUE U
OPOAYKIHH U y4eOHo-

OKa3aHMs YCIyr | METOJUYECKHe
Koopaunanus MaTepHaJIbl
paboTsl

[epcoHaa Mpu

KOMIIJIEKCHOM

peleHuu

MHHOBAILMOHHBI

X Ipo0IeM - OT

UJeu J10

peanu3anyu Ha

IIPOU3BOJICTBE

22




Opranuszauys u

KOHTPOJb
paboThI MO
OXpaHe Tpyaa
IloaroroBka
Hay4HO-
TEXHUYECKUX
OTYETOB,
0030poB,
nyOnuKanuii mo
pesynbTatamMm
BBIITOJHEHHBIX
ncciaeqoBaHUM
I1K-10. I1IK-10.1
Crocoben Bmaneer
MIPOBECTH HaBBIKAMH
MapKEeTHHT U MapKEeTHHTa
IIOJTOTOBUTH MIPOU3BOJICT
Ou3HeC- MIaHbBI Bau
MPOM3BOJICTBA M | peaTu3anuu
peanu3aiuu KOHKYPEHT
KOHKYPEHTOCIIOC | OCIIOCOOHO
00HOM H
MPOTYKITUH U MIPOTYKITUU
OKa3aHUs yCIYT | B OKa3aHHS
yciayr
I1K-10.2
Bnaneer
HaBBIKAMH
[MOJITOTOBKH
ousHec-
IJIAHOB
MIPOU3BOJICT
Ba U
peanuzaiyu
KOHKYPEHT
OCITOCOOHO
"
MPOTyKITUT
U OKa3aHHUs
yCIIyT
ITK-11. IMK-11.1
Crnocoben AHanuzupy
MIPOBECTH er
aHaJIN3 SKOHOMMYE
SKOHOMHUYECKON | CKYIO
spdpexTuBHOCTH | 3 (EeKTUBH
TEXHOJOTMYECKH | OCTh
X MPOIIECCOB U TEXHOJOTHY
TEXHHYECKHX €CKHUX
CpEJCTB, MPOIIECCOB
BBIOpAThH u
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ONTUMAJIbHBIE
IS yCIOBUA
KOHKPETHOI'O
MIPOU3BOJICTBA

TEXHNYCCKU
X CPe/CTB

IK-11.2
AHanuzupy
eT
IKOHOMUYE
CKYI0
¢ ek THBH
OCTb
TEXHUYECKU
X CpEACTB,
BBIOMpACT
OTNITHMAJTbH
ble JUIs
YCIIOBHI
KOHKPETHOT
0
MIPOU3BOJICT
Ba

IK-12.
Cnocoben
HaXOJUThb
pElICHUs 110
COKpAIIECHUIO
3aTpart Ha
BBIIIOJTHEHHE
MEXaHHU3UPOBaH
HBIX
MIPOU3BOJICTBEHH
BIX TIPOIECCOB

[1K-12.1
Ucnonbzye
T peIIeHHUs
no
COKpalleH!
10 3aTpar Ha
BBITIOJIHEHU
e
MEXAHU3HUD
OBAaHHBIX
MPOU3BOJICT
BEHHBIX
IIPOLIECCOB

IK-12.2
Ucnonbzye
T peLIeHHUs
o
COKpAILICHU
0 3aTpaT Ha
WH)KEHEPHO
e
obecrieueHH
e
AKCIUTyaTall
WU U CeBUCA
MaIIuHHO-
TPaKTOPHOT
0 Mapka

I1K-13.
Cnocoben
IIPOBOJIUTH
aHaIu3

I1K-13.1
[IpoBoaut
aHau3
SKOHOMUYE
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SKOHOMHYECKOM | CKOH
3ppexTuBHOCTH | 3 (EKTUBH
TEXHOJIOTHYECKU | OCTHU
X TIPOIIECCOB U TEXHOJIOTHY
TEXHUYECKUX €CKHUX
CpeJICTB IS MPOILIECCOB
TEXHUYECKOTO TS
00CITy)KUBAaHUS U | TEXHUIECKO
peMoHTa ro
CEJIbCKOXO3SHCT | 00CiTyXHBa
BCHHOM TEXHUKH | HUSI U
¥ 000pyZIOBaHUS | pEMOHTA
CEeJIbCKOXO03
SINCTBEHHOM
TEXHUKHU U
obopyaoBa
HUS
I1K-13.2
[IpoBoaut
aHaJu3
SKOHOMMYEC
CKOH
3¢ heKkTUBH
OCTH
TEXHUYECKH
X CpPEJCTB
JUIS
TEXHUYECKO
ro
oOciyxuBa
HHUSA U
peMoHTa
CEeJIbCKOXO03
SIUCTBEHHOU
TEXHUKHU U
obopymoBa
HUS
I1K-14. T11IK-14.1
Cnocoben Haxomut
HaXOJUTh pemieHus
pelIeHHs 10 1o
COKpAIIICHUIO COKpAIIICH!
3aTpatT Ha 10 3aTpaT Ha
BBIIIOJIHCHHE BBIIOJIHEHU
TEXHUYECKOTO e
00CITy)KUBAaHUS U | TEXHUIECKO
peMOHTa ro
CEJIbCKOXO3SHCT | 00CiTyXHBa
BCHHOM TEXHUKHU | HUS
1 000py/IOBaHUsI | CETBCKOX03
SINCTBEHHOM
TEXHUKHU U
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obopyaoBa
HUA

[1K-14.2
Haxonur
perieHus
o
COKpAIlleHU
10 3aTpaT Ha
BBITIOJTHEHU
€ peMOHTa
CEJIbCKOXO03
SINCTBEHHOU
TEXHHUKHU U
obopymoBa
HUS
[1K-15. [1K-15.1
Cnocoben [IpoBout
MPOBECTU aHaIu3
aHaM3 SKOHOMHYE
SKOHOMMYECKOU | CKOU
3¢ hekTUBHOCTH | 3D(HEKTHUBH
ANMEKTPUPUIIUPO | OCTH
BAHHBIX U aneKTpuhu
ABTOMATU3UPOBA | IUPOBAHHEI
HHBIX X
MPOU3BOJICTBEHH | MPOU3BOJACT
BIX TIPOIECCOB BEHHBIX
IIPOLIECCOB
[1K-15.2
[IpoBoaut
aHaM3
AKOHOMHYE
CKOH
3¢ heKTUBH
ocTU
aBTOMAaTHU3U
POBaHHBIX
MIPOU3BOJICT
BEHHBIX
IPOLIECCOB
[TK-16. [1K-16.1
Crocoben Haxonur
HAXOJIUTh pernieHus
pelIeHus o 1o
COKpAILEHUIO COKpAIlleHU
3aTpart Ha 10 3aTpaT Ha
BBITIOJTHEHUE BBITIOJTHCHU
ANEKTPUGUIIUPO | €
BaHHBIX U aneKkTpudu
aBTOMATHU3HPOBA | IMPOBAHHEI
HHBIX X |

26




MMPOU3BOJACTBCHH
BIX MTPOIIECCOB

aBTOMATU3H
POBaHHBIX
MIPOU3BOJICT
BEHHBIX
MPOILIECCOB

[1K-16.2
Haxonut
perieHus
o
COKpAIleHU
10 3aTpaT Ha
BBITIOJTHEHU
e
ANEKTpUDHU
IUPOBAHHBI
X |
aBTOMATHU3H
POBaHHBIX
MIPOU3BOJICT
BEHHBIX
MPOIIECCOB

Tun 3a1a4 npodeccroHaIbHON ACSITEIIBHOCTH: POSKTHBIN

[IpoextnpoBan
Y€ MaIlluH ¥ uX
pabounx
OpTraHoB,
pudopoB,
anmnaparos,
000pyT0BaHUS
JUTS
WH)XEHEPHOTO
obecrieueHus
MIPOMU3BO/ICTBA,
XpaHEHHS U
nepepaboTKu
CEJIbCKOXO0351C
TBEHHOU
MPOAYKIIUN
[IpoextnpoBan
ue
TEXHOJIOTHUECK
UX IPOLIECCOB
MIPOU3BO/JICTBA,
XpaHEHHS U
nepepaboTKu
CEIIbCKOXO035MC
TBEHHOU
MPOAYKIIUH,
TEXHUYECKOTO
00CITyKUBaHUS
Y PEMOHTA

MammuHHbIe
TEXHOJIOTHH U
CUCTEMBI MaIlIuH
JUTSI IPOU3BOJICTBA,
XpaHEHUS U
TPaHCTIOPTHPOBAH
Usl IPOAYKIIHH
pacTeHHEBOJICTBA
u
KUBOTHOBOJICTBA;
TEXHOJIOTHH
TEXHUYECKOTO
00CITy KUBaHUA,
JTUarHOCTHUPOBAHUS
U pEMOHTa MallIlH
u 000pyIOBaHUS,
METOJIBI U
cpexcTsa
UCTIBITAaHUS
MaIIH; MaIIUHBI,
YCTaHOBKH,
anmaparsl,
npuOopsI U
obopyoBaHue ISt
XpaHEHUS U
MIEPBUYHOMN
nepepadoTKu
POy KITUH
pacTEeHHEBOJICTBA

IK-17.
Cnocoben
OCYIIECTBIISATh
MIPOCKTUPOBAHUE
MAaIlMH 1 UX
pabounx
OpraHoB,
npubopoB,
anmnaparos,
000pyI0BaHUS
IS
WHXCHEPHOTO
obecrneueHus
MIPOM3BOJICTBA
CEILCKOXO3SMCT
BEHHOH

POy KITUH

IK-17.1
IIpoextupy
€T MaITHHbI
1 UX
pabouue
OpTraHbI JIIs
WH)XEHEPHO
ro
obecrneyeHn
i
MIPOU3BOJICT
Ba
CEeJIbCKOXO03
SIUCTBEHHOU
MPOAYKITUH

I1K-17.2
IIpoextupy
eT
PpUOOPHI,
arrmaparsbl,
obopynoBa
HUE JUIs
WHXCHEPHO
ro
obecrieueHH
s
MIPOU3BOJICT
Ba

13.001
CnenuannucTt
B o0J1acTu
MeXaHu3aIu
M CEIILCKOT0
XO03SHUCTBA
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CEJIBCKOXO35IUC | U CEIBCKOX03
TBCHHOM ’)KUBOTHOBO/ICTBA, SIHCTBEHHOM
TEXHUKH a TaKxKe MPOAYKITUN
IIpoekTpoBaH | TEXHOJOIUHU U
ue cucTteM TEXHUYECKHE
sHeproobecned | cpeacTBa
eHU, nepepabdaThIBaIOI]
NeKTpUHUKaIl UX TIPOU3BOJICTB;
WU U ANEKTPUPUITUPOBA
ABTOMATHU3ALIMKN | HHBIE U
JUTs1 OOBEKTOB ABTOMATU3UPOBAHH
CEJIbCKOXO35IUC | bIE
TBEHHOTO CEITLCKOXO035HCTBE
Ha3HA4YCHUS HHBIC
TE€XHOJIOTMYECKHE
MPOIIECCHI,
AIIEKTPOOOOpYyAOBa
HUE,
SHEPreTUYECcKue
YCTaHOBKH U
cpeacTBa
aBTOMAaTHU3AINHU
CEIIbCKOXO0351CTBE
HHOTO Ha3HAYCHHUS
ITK-18. [1K-18.1
Crnocoben [Ipoextupy
MPOEKTUPOBATh | €T
TEXHOJIOTUYECKU | TEXHOJIOTUY
€ MpOoLeCCh ecKHe
MIPOM3BOJICTBA MIPOTIECCHI
CEITbCKOXO3SUCT | TPOU3BOJICT
BEHHOU Ba
MPOAYKIIMU U CEJIBCKOX03
3P PEKTUBHYIO SIICTBEHHOM
AKCILTYaTaIUIO MPOAYKIIUN
CpeiCTB
MeXaHU3auu [1K-18.2
[Ipoextupy
eT
¢ hekTHBH
YIO
JKCILTyaTall
HIO CPEJICTB
MeXaHu3al|
uu
[TK-19. [1K-19.1
Crnocoben [Ipoextupy
MPOCKTUPOBATh | €T
TEXHOJIOTUYECKU | TEXHOJIOTUY
€ MpOoLIeCCh ecKHe
TEXHUYECKOTO MPOIIECCHI
00CITy’)KUBAaHUS U | TEXHUYECKO
peMOHTa ro
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CEJILCKOXO3SUCT | 00ciIy X HUBa
BCHHOM TEXHUKU | HUS
CEIBCKOX03
SINCTBEHHOU
TEXHUKH
I1K-19.2
[Ipoextupy
eT
TEXHOJOTUY
ecKHe
MPOIIECCHI
peMoHTa
CEIBCKOX03
SINCTBEHHOU
TEXHUKH
ITK-20. I1K-20.1
Cnocoben [IpoexTtupy
OCYIIECTBIIATh €T CUCTEeMBI
IIPOEKTUPOBAHUE | SHEProodec
cucTeM MeYEHUS
sHEproodecmneye | I
HUS, 00BEKTOB
AMEKTpU(PHUKALKN | CETHCKOX03
HH SINCTBEHHOT
aBTOMATH3allMU | O
JUISL 0OOBEKTOB Ha3HAYEHUSI
CEJIbCKOXO35UCT
BEHHOTO I1K-20.2
Ha3HAYCHUS [Ipoextupy
€T CUCTEMBI
aneKTpubu
Kaluu 1
aBTOMaTH3a
LAH JUTS
00BEKTOB
CEIBCKOX03
SINCTBEHHOT
0
Ha3HAYCHUS
Turm 3aga4 npo¢eCCHOHATTBHON IESTEIIbHOCTH: TIearOTrMIeCKHI
Brmmonnenue OO6yuarommecs, [IK-21. T'oToB [IK-21.1
byHKIUH POrPaMMBbI BBITIOJTHSTH Bemmonasier
npenojaBatesis | NpogdecCUOHAIBHO byHKIIUN byHKIUU
B ro o0y4JeHus, MpenojaBaTelisi B | MpenoaaBaT
o0pa3oBaTelibH | HAy4HO- 00pa3oBaTeNIbHBI | €115 B
BIX METOIMYCCKUE U X OpraHu3anusx | oOpa3oBaTe
OpTaHU3aIMIX y4eOHo- JIBHBIX
METOIUYECKHUE OpraHu3aIu
MaTepHaIbl X
I1K-21.2
Pa3pabateiB

29




aer
9JIEMEHTEHI
y4eOHo-
METOIAYEC
KOT'O
obecneyeHn
a1
mpero/iaBae
MBIX
THACITATIINH

ITIK-22.
Cnocoben
MPOBECTU
MOBELIIIEHHE
KBaTU(UKAIIIHT
TPEHUHT
COTPYJHUKOB
MOopa3IeJeHHH,
OCYIIECTBIISTFOIIL
150,
MeXaHU3aIIIO0
TEXHOJIOTHYECKHU
X MPOIIECCOB B
CEIBCKOXO3SMCT
BEHHOM
MIPOU3BOJICTBE

[1K-22.1
[IpoBoaut
MTOBBIIICHU
e
KBau(puKa
10701
COTPYIHUK
OB
noApaszaene
HUM,
OCYILIECTBII
SIFOIIMX
MeXaHu3al|
U0
TEXHOJIOTUY
€CKHX
MPOLIECCOB
B
CEJIBCKOX03
SIICTBEHHO
M
MIPOU3BOJICT
BE

I1K-22.2
[IpoBoaut
MMOBBIIICHH
€ TPEHUHT
COTPYIHUK
OB
noJipasaene
HUM,
OCYIIIECTBJI
SIOIIUX
MeXaHHn3aIl
HIO
TEXHOJIOTUY
€CKUX
MPOIECCOB
B
CEJIBLCKOX03
SIMCTBEHHO
M
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MIPOU3BOJICT
BE

[TK-23. [1K-23.1
Cnocoben [IpoBonut
MIPOBOJUTH TTOBBIIICHU
MOBBILICHHE e
KBaTU(UKAIIMU ¥ | KBaTU(pUKA
TPEHUHT 02078
COTPY/HUKOB COTPYIHUK
MoJpa3ieieHuil, | OB
OCYIIECTBIIAION] | MOApa3ene
nx HUM,
oOciTy)XMBaHUE, | OCYIIECTBI
XpaHeHue, STFOTIMX
PEMOHT U oOciy>xuBa
BOCCTaHOBJICHUE | HUE,
neTanen XpaHEeHHue,
CEIIbCKOXO3SUCT | PEMOHT U
BEHHBIX MAllMH | BOCCTAHOBI
eHue
neTanen
CEJBCKOX03
SINCTBEHHBI
X MalIiH
[1K-23.2
IIpoBoaut
MTOBBIIICHU
€ TPEHHUHT
COTPYIHUK
OB
nojpasjene
HUM,
OCYUIECTBI
STFOTIMX
o0ciyKuBa
HUeE,
XpaHEeHHue,
PEMOHT H
BOCCTaHOBII
eHue
neTanen
CEJIbCKOX03
SIAICTBEHHBI
X MaIlIiH
[TK-24. [1K-24.1
Cnocoben [IpoBonut
MIPOBECTH MTOBBITIICHU
MOBBIIICHHE e
KBaTU(UKAIIMU ¥ | KBaTU(UKA
TPEHUHT 02078
COTPY/IHUKOB COTPYJIHUK
MOJIPA3JIENICHU, | OB
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OCYUIECTBIISION]
nux
aNIeKTpUUKaLU
U
aBTOMAaTU3alUIO
TECXHOJIOI'NYCCKHU
X TIPOLIECCOB B
CEIBCKOXO3SMCT
BCHHOM
MPOU3BOJICTBE

MoApa3iesne
HUM,
OCYIIECTBII
SIFOIIMX
ANEKTPUPHU
KaIuio U
aBTOMAaTH3a
107030}
TEXHOJIOTHY
€CKHUX
MPOLECCOB
B
CEJIbCKOXO03
SINICTBEHHO
M
MPOU3BOJICT
BE

I1K-24.2
[IpoBoaut
MMOBBIIICHH
€ TPEHUHT U
JUIS
COTPYAHUK
OB
nojipasene
HUM,
OCYIIECTBII
STFOIIUX
aneKTpuhu
KaIuio u
aBTOMAaTH3a
ITUTO
TEXHOJIOTHY
E€CKHUX
MPOLIECCOB
B
CEIBCKOX03
SIUCTBEHHO
M
MPOU3BO/JICT
BE

Tun 3aga4 npodeccHOHaIbHOM JCSITEIb

HOCTH: Hay‘lHO-I/ICCHeI[OBaTeJIBCKI/Iﬁ

AHnanu3
POCCUMCKHUX U
3apyOeKHBIX
TEHICHIINN
pa3BUTHUS
MEXaHM3aI1H,
aneKTpuduKaIl
170787
aBTOMAaTHU3AINHU
TEXHOJIOTHYECK

MamuHHbBIE
TEXHOJIOTHH U
CHCTEMBI MaIlluH
JU1s1 TPOU3BOJCTBA,
XpaHECHUS U
TPaHCIOPTUPOBAH
U POy KLU
PacTEeHUEBOACTBA
n
JKUBOTHOBOJICTBA;

ITK-25.
Cnoocoben
peliaTth 3a1a4u B
o0nacTu
pa3BHUTHUS HAYKH,
TEXHUKHU U
TEXHOJIOTHH C
y4eTOM
HOPMAaTUBHOTO
IIPaBOBOTO

IIK-25.1
Pemaer
3a7a44 B
obnactu
pa3BUTHUS
TEXHUKHU U
TEXHOJIOTHH
C yueToM
HOPMaTHBH
oro

Amnanus
OIIbITA
npodeccruoH
aIbHOM
JIeSITeIIBHOCT
u
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WX MPOIIECCOB B | TEXHOJOTHUHU pETYIHpPOBaHUS | TIPABOBOTO
CCJIBCKOXO3SUC | TEXHHUYECKOTO B cepe perynupoBa
TBEHHOM 00CITyKUBaHUS, WHTEIJICKTYyalIbH | HUS B
MIPOU3BOJICTBE JTUarHOCTHUPOBAHUS oit chepe
Coop, Y PEMOHTA MallluH COOCTBEHHOCTH | MHTEJUICKTY
00paboTKa, 1 000pyIOBaHHUS, aTbHOM
aHaJu3 u METOJIbI 1 COOCTBEHHO
CUCTEeMAaTH3all | CpeACTBa CTH

sl HAyYHO- UCTIBITAHUS

TEXHUYCCKOU MAaIllH; MallluHEI, I1K-25.2
nHpopMaIuH YCTaHOBKH, Pemmaer

o TeMe amnmaparel, 3a/1a4yu B
HCCIIeIOBaHUS pUOOPHI U obnactu
Pa3zpaboTtka o0opyoBaHuE IS pa3BUTHUS
nporpamMm XpaHEHUs U HAYKH C
MIPOBEICHUS NEePBUIHON Y4eTOM
HAyYHBIX nepepadoTKu HOPMAaTUBH
WCCJIEIOBAaHUN | TPOAYKIHU oro

Bri6op pacTeHHEBOICTBA MIPaBOBOTO
CTaHIAPTHBIX U | U perynupona
paspaboTka KUBOTHOBOJICTBA, HUS B
YaCTHBIX a TaKxe ctepe
METOJIUK TEXHOJIOTHH U WHTEIUICKTY
MIPOBEICHUS TEXHUYCCKHE aNTbHOU
SKCIIEPUMEHTOB | CpeICTBa CcOOCTBEHHO
Y VCTIBITAHHH, nepepadaThIBaIO] CTH

aHaJIHU3 UX UX MIPOU3BOJICTB;

pe3ynbTaToOB ANEKTPUPUITUPOBA

Pa3paboTtka HHBIC U

(bU3NYECKUX U ABTOMATH3UPOBAHH

MaTEeMaTHYECKH | bIe

X MoJeleH, CEIbCKOXO3SMCTBE

MpOBE/ICHUE HHBIC

TCOPETHUYECKUX | TEXHOJOTHYCCKHUEC

u IPOLIECCHI,

SKCIIEPUMEHTAJ | 3JeKTpooOopyaoBa

BHBIX HUE,

UCCJICIOBAHUN | JHEPreTUYecKue

MIPOIIECCOB, YCTAaHOBKH U

SIBJICHUM 1 cpeacrtaa

00BEKTOB, aBTOMAaTU3AINH

OTHOCSIIIUXCS K | CEIbCKOXO3AHCTBE

MeXaHHU3aIuH, HHOTO Ha3HAYCHUs

anexTpuduKai

U,

aBTOMATH3AINH

CEJIbCKOXO0351C

TBEHHOTO

MIPOU3BOJICTBA,

nepepaboTKu

CEIIbCKOXO0351C

TBEHHOM

IPOTYKITHH,
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TEXHUYCCKOT'O

00CITy KUBaHUS
U pEMOHTA
MAIlIHH U
000pyT0BaHUS
IIpoBenenue
CTaHJApTHBIX
HCHBITAaHUH
CEIBCKOXO03SIC
TBEHHOM
TEXHHUKH,
ANEKTPOOOOPY I
OBaHHI,
CpE/CTB
aBTOMAaTH3aI[UH
)31
TEXHHUYECKOTO
cepBuca
Pemenne 3agau
B 00JacTu
pa3BUTHUS
HayKH,
TEXHUKH U
TEXHOJIOTHH C
Y4ETOM
HOPMaTHUBHOT'O
TPaBOBOTO
peryaupoBaHuUs
B cepe
WHTEJUICKTYaJTh
HOH
COOCTBEHHOCTH
I1K-26. I1K-26.1
Cnocoben Bribupaer
BBIOMPATH METOIUKU
METOAUKHU MPOBEICHU
MIPOBEICHUS i
AKCIIEPUMEHTOB | DKCIIEPUME
¥ UCTIBITAHUH HTOB
I1K-26.2
Brioupaet
METOIUKHU
MPOBEICHU
i
HCHBITAaHUH
ITK-27. IK-27.1
Cnocoben PazpabatbiB
pa3pabaTeiBaTh | aeT
buznyeckue u buznyeckn
MaTEeMaTHYECKHE | € U
MOJICIIH, MaTeMaTH4
MIPOBOJIUTH eCKHe
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TEOPETUUECKUE 1
AKCIIEPUMEHTAIIb
HBIE
HACCIEI0BAHUS
MIPOIIECCOB,
SIBJICHUH U
00BEKTOB,
OTHOCSIIUXCS K
MeXaHU3aI1H,
CEIbCKOXO3SMCT
BCHHOTO
MPOMU3BO/JICTBA

MOJEIHU
SIBIICHUHN 1
00BEKTOB,
OTHOCSILMX
ca K
TEXHUYECKO
My
oOecreyeHu
10,
CENBLCKOX03
SIUCTBEHHOT
0
MIPOU3BOJICT
Ba

I1K-27.2
[IpoBoaut
TEOpETHYEC
KHE U
3KCIIEpUME
HTaJIbHBIC
HCCIICIOBAH
Hs
MPOLIECCOB,
SIBIICHUHN 1
00BEKTOB,
OTHOCSIIHNX
CcIK
TEXHUYIECKO
My
o0ecrneUYcHH
10
CEIbCKOX03
SINCTBEHHOT
0
MPOU3BOJICT
Ba

I1K-28.
Cnocoben
MPOBOJIUTH
CTaH/IapTHbIE
HUCITBITAHUS
CEIIbCKOXO3SHCT
BEHHOM TEXHUKH

I1K-28.1
Bnageer
HaBBIKAMH
MPOBEACHU
'
CTaHJIapTH
BIX
HCHBITAaHUH
CEIBCKOX03
SHCTBEHHOH
TEXHUKH

I1K-28.2
Bnaneer
HaBBLIKAMH
BBIOOpA
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METOAUK

MIPOBEJICHU
s
HUCTIBITAHU N
CEJIBCKOX03
SIMICTBEHHOM
TEXHHUKHU
[TK-29. I1K-29.1
Cnocoben PazpabatbiB
pa3pabaTeiBaTh | aeT
¢buznyeckue u buznyecku
MaTeMaTHYeCKHUe | € U
MOJIETIH, MaTeMaTu4
MIPOBOJIUTH ecKue
TEOPETUUECKUE U | MOJIEITH
HKCIEPUMEHTAJb | SIBJICHUN U
HBIE 00BEKTOB
UCCIIeIOBAHUS TEXHHYECKO
IPOIIECCOB, ro
SBJICHUN U oOciyxuBa
00BEKTOB HUS U
TEXHUYECKOTO peMoHTa
00CITy’)KMBaHUS U | MAILIUH U
peMoHTa MaluH | obopyaoBa
1 00opyA0OBaHus | HUA
I1K-29.2
IIpoBoaut
TeopeTHYeC
KHE U
JKCTIEpUME
HTAJIbHBIC
UCCIIeZIOBAaH
ust
MIPOIIECCOB,
SIBJIEHUU U
00BEKTOB
TEXHUYECKO
ro
obcmyxuBa
HUS U
peMoHTa
MalIvH U
obopynoBa
HUS
ITK-30. I1K-30.1
Cnocoben Bribupaer
MIPOBOJIUTH METOTUKA
CTaHIapTHBIC MIPOBEJICHU
UCTIBITAHUS o
000pyI0BaHUS CTaHJIAPTH
TUTST BIX
TEXHHYECKOTO UCTIBITAHUHT
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cepBuca

obopyaoBa
HHS U1
TEXHHUYCCKO
ro cepBuca

I1K-30.2
[IpoBoaut
CTaHJapTH
13(S
UCTIBITAHUS
obopyaoBa
HUS s
TEXHUYECKO
ro cepBHca

ITK-31.
Cnocoben
paspabaTbiBaTh
¢duznyeckue u
MaTEeMaTHUYCCKHE
MOJIEIIH,
MIPOBOJIUTH
TEOPETHYCCKUE U
AKCIIEPUMEHTAJIb
HEIE
HCCIEIOBAHUS
MIPOIIECCOB,
SIBIICHUI B
00BEKTOB,
OTHOCSIIUXCS K
aNeKTpUpUKaLn
AU
ABTOMATH3AIUN
CEIbCKOXO3SMCT
BCHHOTO
MIPOMU3BOJICTBA

[1K-31.1
Pa3pabateiB
aeT
¢busnuecku
e
MaTeMaTH4
ecKue
MOJIeTTU
OTHOCSIINUX
Cs K
a5eKTpuhu
KaIlll{ 1
aBTOMAaTH3a
02078
CEJIbCKOXO03
SIMICTBEHHOT
0
MIPOU3BOJICT
Ba

I1K-31.2
[IpoBoaut
TEOpETHUYEC
KHe U
SKCIIEPUME
HTaJILHBIC
HCCIICIOBAH
us
MPOIIECCOB,
SIBIICHUHN 1
00BEKTOB,
OTHOCSIIHIX
cIK
ANeKTpUpu
Karuu u
aBTOMaTH3a
107071
CEJIBLCKOX03
SINCTBEHHOT

37




0
MIPOU3BOJICT
Ba

[1K-32. [1K-32.1
Cnocoben Bribupaer
MPOBOJUTH METOOUKH
CTaHJAapTHBIE IIPOBEJCHU
HUCIIBITaHUA A

ANEKTPOOOOPYA0 | CTAaHAAPTH
BaHHA U CPCIICTB BbIX
aBTOMAaTHU3alun HUCIIBITAHUN
3N1eKTP0o000
pyaOBaHHS
U CPE/ICTB
aBTOMaTH3a
UH

I1K-32.2
[IpoBoaut
CTaHJIaPTH
bIe
UCIIBITAaHUS
AIEKTPOO0O
pyIOBaHUS
U CPEJICTB
aBTOMAaTH3a
02071

Tema  BbIMYCKHOW  KBaNM(PUKAMOHHOM  pabOThl ~ Marucrpa JOJKHA
COOTBETCTBOBATh O0BEKTaM NPO(PECCHOHATBHON  NIEATEIbHOCTH  BBIITYCKHUKA,
omnpenenéHHON 00pa30BaTENbHBIM CTAaHAAPTOM [0 HAIMPABIEHUIO MOArOTOBKH
35.04.06 ATPOMHXXEHEPUS, orpakatb HOBBIE JOCTH)KEHHS HAyKH M TEXHHUKH,
neperoBble TPUEMBI W METOABl TPYyAd, TEXHUYECKYI0 U TEXHOJOTUYECKYIO
MOJIEPHU3AITUIO CEJILCKOXO35IHCTBEHHOTO MPOU3BOJICTBA; s dexTuBHOE
WCIIOJIb30BaHUE M CEPBHCHOE OOCITY)XMBAaHUE CEIIbCKOXO3SIMCTBEHHOW TEXHUKH,
MaliuH W O0OpyJOBaHMs, CPEACTB JJIEKTpUPUKALIUM U  aBTOMATU3alUU
TEXHOJOTMYECKUX MPOIECCOB MPH NPOU3BOJACTBE, XPAHEHUHM U TNepepadoTKe
OPOAYKIMH PACTEHHUEBOACTBA U KUBOTHOBO/ICTBA.

Ocoboe BHHMMaHHME CIEQYET YAENATh SKOHOMHUYECKOMY OOOCHOBAaHHUIO
OPUHSTHIX PEIIeHU Npu pazpaboTKe 3HEPrO— U pecypcocOeperarommx TeXHOIOT U

1 000pyOBaHUS.
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OcoOy10 TEHHOCTh MPEJCTaBISICT BBIMTYCKHAs KBadu(UKAlMOHHAs padbora
MarucTpa, cojieprKalias BECOMbIE Pe3yJIbTaThl COOCTBEHHBIX HccienoBanuii mo HUP,
3allaTeHTOBAHHBIE KOHCTPYKTOPCKHE M TEXHOJIIOTHYECKHWE pPa3pabOTKH, a Takke
CTEHJIbl U MAKEThl, BBIIIOJIHEHHBIE CTYJAEHTOM MarucTpaTyphbl, sl HOCIEIYIOIIETO

UCIIOJIb30BaHUS B y4€OHOM TPOIIeCcCe U HAyUYHO-UCCIEA0BATENbCKON padboTe.
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1. OPTAHU3ALIMA BBINOJHEHUA BbIITY CKHOM
KBAJTU®UKA®UOHHOM PABOTHI MATUCTPA

BeinyckHast kBann@ukanvoHHass paboTa Marucrpa BBINOJHSAETCS B__BHJE

MATHCTEPCKONM TUCCEPTAINH.

Henocpencreennoe PYKOBOJICTBO MAarucTepCcKomn JTACCEPTALUEHT

OCYHICCTBIIACTCA PYKOBOJUTCIIAMU, MMCIOINMMH YYEHVIO CTCIICHDL W/ UJn YUYCHOEC

3BaHMeE.

Ha nayyHoro pykoBOOUTeNss MarucTepckol MOATOTOBKOM (B TOM YHCIE
MarucTepCcKoi IuccepTanneii) Bo3IaraloTes Caeayomne 00s3aHHOCTH:

® OIpEACIICHNE HAIpPaBICHUs HCCIENOBAHMM M — COBMECTHO CO CTYIEHTOM
MarucTparypsl — (OpMYyJIIMPOBKAa TEMbI BBITYCKHOM KBATM(UKAIMOHHON pabOTHI -
JIUCCEPTaLUH;

e pa3paboTka KaJleHJAapHOTO IulaHa paboOThl CTYAEHTAa MarucTpaTypbl Haj
BBIIMYCKHOM KBaJTU(UKAIIMOHHON PabOTOH;

® CUCTEMAaTHYECKUA  KOHTPOJb  XOJa  BBIIOJIHEHMS  IUJIaHa  PpabOThI
o0Oyyarolerocs;

® BBHIOOp MECT MpPAaKTUKU CTyJEHTa Marucrparypbl M pYyKOBOJCTBO €ro
NEATENbHOCTBIO B IIPOLIECCE MPOXOKIACHUSA IPOU3BOICTBEHHBIX IIPAKTHUK;

® PYKOBOJICTBO HayYHO-UCCIIEA0BATENbCKOM paboToil CTyIeHTa MarucTparTyphl;

e COOCTBEHHO HAay4yHO€ pPYKOBOJCTBO TMpPH TOJArOTOBKE MAaruCTEPCKON
IYCCepTaLUK;

® COCTAaBJICHHE MUCbMEHHOTO OT3bIBA HA JUCCEPTALHNIO;

e pa3paboTKa MEpPONpUATHI M0 YIyYIIEHHIO O00pa30BaTENBHOTO IMpoIecca
0o0y4eHus B MarucTparype;

® THIOTOPCKOE OOecreyeHne TeKyIen U JalbHenIel TpaekTopun 00pa3oBaHus
Marucrpa.

TpaIuIMOHHO PYKOBOJACTBO MAruCTEPCKOW JHCCEPTALMEN OCYIIECTBIISIET
Hay4YHbI PYKOBOJIMTENIbL MAarucTpa, 3aKpEIUICHHBIM 3a CTYJEHTOM MAarucTparypsl B
TEYEHUE TMEePBOr0 Mecsina OOy4yeHUs TMocie TMOCTYIUIEHUS B Marucrparypy,

IPOBOJIMBIIINN B T€YEHUE CPOKA OOYUEHHUS CTYJIEHTAa MAarucTparypbl COBMECTHYIO C
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HUM Hay4HO-HCCIIEAOBATENbCKYI0 PabOTy MO yKa3aHHOW B 3asBICHHE CTyIEHTa
MarucTparypbl U 3aKpEIUIeHHON Ha 3acefaHue Kadeapsl TeMaTHKe.

B uCKIIOUMTENBHBIX CIy4asX, MO0 MPOCchOe PYKOBOAMTENS MAarucCTepCKOn
IPOTPaMMBbI U MOJIOKUTEIHHOTO PEIICHUSI YUEHOTO COBETa MHKEHEPHOTO (PaKynbTeTa
CTYJIEHTYy MAarucTparypbl MOXKET OBITh Ha3HA4YECH JAPYTOl PYKOBOAUTENb WU €ro
00s3aHHOCTH BO3JIOKEHBI HA PYKOBOJIUTENSI MAarCTEPCKOM TPOTPaMMBI.

[lepeyenr TeM MarucTepckux Auccepranuii  (QopMupyercs HayIHBIMH
PYKOBOJUTENSIMHA MarucTpa ¢ y4eToM TEMaTUKH HAYyYHO-HCCIIEI0BATEILCKON PabOThI
0a3oBoii Kadenpbl NPUKPEIUICHUS CTyACHTa MarucTpaTypbl M JOBOAMUTCA [0
CBEJICHUSI CTYICHTOB (a0MTYpHUEHTOB) 3a01arOBPEMEHHO.

Bo3moykHa B TeMe MarucTepCcKux AMCCEepTAIMid peanu3anus U WHUITUATUBHON
TEMaTUKH.

[lepeuenn 6a30BBIX Kadenp MO0 MaruCTEPCKUM MporpaMmmam:

TUTSt MarucTepCcKou IPOTPAMMBI «ONeKTpooOOopy 10BaHHE u
AJIEKTPOTEXHOJIOTUM» TIOJA PyKoBOJACTBOM K.T.H. l'obeneBa Cepres HukomnaeBuua
0a30BBIMHU SBJISIOTCS Kadeapa SIEeKTpOCHAOXKEeHUs] U Kadeapa dIEKTPOTEXHUKU U
buzuKwy;

JUISL MarucTepckod mporpaMmbl «TexHMYecKne CHUCTeMbl B arpoOu3Hece» MoJ
PYKOBOACTBOM [I.T.H., ipodeccopa beimoBa Hukonas BragumupoBuua 6a30BbIMU
ABIAIOTCS  Kadeapa TEXHOJOTMM METAUIOB M pPEMOHTa MallMH, Kadeapa
AKCIUTyaTallil MAallMHHO-TPAKTOPHOTO Mapka U kadeapa TEXHUYECKUX CHCTEM B
arpoNpOMBIIUIEHHOM KOMILIEKCE.

He no3nHee nByx mecsneB N0 Hayana 3allMThl MAaruCTEPCKUX IHUCCEPTALMHI

CTYJIEHT MAarucTparypbl COBMECTHO C HAy4YHbIM pYKOBOJMTEIEM Marucrpa
KOPPEKTUPYIOT (IIpU HEOOXOJUMOCTH) TEMY MAarucTepCcKoil JauccepTaluv U
YTBEPKIAIOT HW3MEHEHHUSI Y PYKOBOJMTENS COOTBETCTBYIOIIEH MAarucTepCcKOn
MpOrpaMMbl U BHOCSIT TMpPEIJIOKEHUsT B JekaHar. Ha ocCHOBaHMM MPUHSTHIX
W3MEHEHU HE MO3JHEE YeM 3a OJHMH MECSI] JI0 Hayaja 3alluThl MarucTepCKUX
TUCCepTalui IeKaHAaT WHXKEHEPHOro (pakyjabTeTa IMOJrOTABIMBAET MPOEKT IMpHUKa3a

110 YHUBEPCUTETY O 3aKPEIUICHUU TEM, PYKOBOJIUTEIECH U PELICH3CHTOB.
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Bpewms, BplzensemMoe pyKOBOAMTENSM MAaruCTEPCKHUX JUCCEpPTAllMA  Ha
PYKOBOJICTBO, YCTaHABIMBAIOT B COOTBETCTBUU C NMpUHATHIMA B @I'BOY BO PI'ATY
HOpMaMH¥ — 30 4acoB Ha OJTHOTO CTYJE€HTa MArUCTPaTypBHl.

3aBenyrouieMy Kadeapod Ha AONMYCK K 3alluTe mpenocraBiserca | yac Ha
OJIHOTO CTY/ICHTA-BBIITYCKHHKA MaruCTpaTypsl.

PykxoBoauTens MarucTepcko mporpaMmMbl OCYIIECTBISET AOMYCK K 3aIlUTE B
paMKax YacoB, OTBEIEHHBIX Ha 00Ilee PYKOBOACTBO HAy4HOH COCTaBISIOLICH
maructepckoil mporpamMmoii (30 yacoB B y4eOHBbI TOJl, HE3aBUCHMO OT 4YHCIa
00yJaronuxcs 1mo mporpaMmme).

PykoBogutens Marucrepckoil mporpaMMbl 00ecneurnBaeT o0Iee pyKOBOJICTBO
paboToOll pYKOBOAWTENEH MAarucTpoB M CTYIAEHTOB Maructparypbl. Ha Hero
BO3JIAraroTCsl CIeIyOIIUe 00sI3aHHOCTH:

® KOPpPEKTUPOBKA y4eOHOIO IJIaHa JUIsl MaruCTEPCKOM MporpaMMbl (COBMECTHO
C JICKaHATOM MH)KEHEPHOTO (PaKyIbTETa U YUEOHBIM YIIPABICHUEM);

® METOAMYECKAs IMOMOIIb W KOHTPOJIb 3a pa3pabOTKOW paboumx ydeOHBIX
IporpamMM JUCLMIUIMH Y4eOHOTO IJIaHa;

® CUCTEMAaTHYECKHM KOHTPOJb 32 METOJMKOM MPOBEACHUS ayIAUTOPHBIX
3aHATUN C MAarCTPaMHu;

® DYKOBOJACTBO KOMMCCHEM IO AarTECTAllUX CTYJIEHTOB MAarucTrparypbl IO
pe3yJibTaraM NPaKkTUK U HAy4YHO-HCCIIE0BATEIbCKON PaOOTHI

PykoBoguTens MarucTepckoy JuccepTaluy  SBISETCS WM KOHCYJIBTaHTOM
OCHOBHBIX Pa3/€oB.

ITo npennoxenuto HayyHoro pykoogutenss BKP B cimydae HeoOxomumoctu
Kadenpe mTpenocTaBIseTCS MPaBO MPUINIANIATh KOHCYJBTAHTOB IO OTAEIBHBIM
y3KOHampasiieHHbIM paszznenaM BKP 3a cyuer numura BpemMeHH, OTBEIEHHOIO Ha
pykoBoactBo BKP. Koncynsrantamm mno otaenbHeIM paszgenam  BKP  moryt
HazHadaTbcsd  mpodeccopa W TMpemnojaBaTeNid  YHUBEpCUTETa, a  TaKXKe
BBICOKOKBAJIU(DUIIMPOBAHHBIE ~ CIIELMAIUCTBI M  HaydyHble PAOOTHHUKH JPYrUX
YUPEKICHUN U npeanpusTui. KOHCyIbTaHTBI MPOBEPSIOT COOTBETCTBYIOIIYIO YacTh

BBINOJIHEHHOM oOyuatomumcst BKP u cTaBsaT Ha Hel CBOIO IOJMHUCH.
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Jnd Marucrepckux auccepTalyii, BBINOJHSIEMBIX IO LEJIEBOMY 3aJIaHUIO
NPEeANPUATUIA U OpTaHu3aluil Bcex (PopM COOCTBEHHOCTH, MO MPOCKOE PYKOBOIUTENS
MAarucTepckodl mporpaMMbl MOKET OBITh Ha3HAYEH KOHCYJIbTAHT U3 4YHCIa
PYKOBOJIUTENEH WIH CIEIUAITUCTOB 3TOTO MPEAIPUATHUS.

JIng Marucrepckux auccepranui, UMEKLIMX B CTPYKTYpE HCCIEAOBAHUN
pa3pabaTbiBaéMble BOMPOCHI 1O CMEXKHBIM HayKaM, IO MpochOe PYKOBOJIUTENS
MarucTepckoil MporpaMMbl MOXET OBITh Ha3HAYEH KOHCYJIBTAaHT W3 4YHCTa
CIEUAIUCTOB ITOTO MPOQPUIIS.

OTBETCTBEHHOCTh  3a  CBOEBPEMEHHOE  BBIIIOJHEHHE  MarucCTePCKUX
JUCCEpTAllMi B yCTAHOBJIEHHOM O00BbEME, TMPUHATHIE KOHCTPYKTOPCKHE U
TEXHUYECKUE PEIICHUS, MPAaBUILHOCTh BCEX BBIUYMCICHUN W O(DOpPMIICHHS HECET
CTYJIEHT-aBTOP  BBIMYCKHOM  KBaNU(PUKAMOHHOW  paboOThl,  PYKOBOJIUTEIH
MAarucTepcKoi AuccepTaluy U PyKOBOJAUTEIh MaruCTePCKOM MPOrpaMMBI.

MaFI/ICTepCKaH AUCCCPpTalMs BBIIIOIHACTCA B TBEPJAOM (KeCcTKOM) nepeiiere.

[1o 3aBepIEHHI0O MAaruCTEPCKOW AUCCEPTAUMU PYKOBOIUTENIb HA3HAYAET ATy
IpeIBapUTENbHOM 3allUThl MACTEPCKOM quccepTaluu Ha 6a30Boi Kadenpe.

BrinonHeHHas, MOANMCAaHHAs aBTOPOM M PYKOBOAMUTEIEM MAarucCTepCKOM
JUCCEPTALIMM, a TaKXK€ YTBEPKJACHHAs PYKOBOJIUTEIEM MAaruCTEpCKON MpOrpamMMbl
Marucrepckas JuccepTalusl IMPOXOJUT MpPeIBAPUTENbHYIO 3aluTy Ha O0a30BOM
Kadeape.

Ha ocHOBanum pe3ynbTaroB NpPEeNBAPUTENBHOM 3alUTHl  3aBEAYIOLIUN
Kadeapol pemaer BOINPOC O JOMYCKE CTYJEHTa MAarucTparypbl K 3alldTe Ha
saceganun ['OK. B ciydae oTpunarenbHOro pemieHds 3aBeAyOmuM Kadeapoit
BOIPOCA O TOTOBHOCTM BBIMYCKHOM KBalIW(PUKAIIMOHHOM pabOThl U JOIMYyCKe
oOyuaromierocs K ee 3alure 3TOT BOIPOC 00CyKaaeTcs Ha 3aceqanun kadenpel. Ha
OCHOBaHMM MOTHBHUPOBAHHOIO 3aKJIIOUueHUs Kadenpbl nekaH (akyiabTeTa Jenaer
MPEACTABICHUE HA HMs PEKTOpa YHHUBEPCUTETA O HEBO3MOXXHOCTH JIOMYCTHUTH

00ydJaromerocs K 3aiiTe BhITYCKHONW KBATU(PUKAIIMOHHOW paboTHI.

Jlomyck K 3amuTe OCYIIECTBIACTCS 3aBEAYIOMNM Kadeapoil He Mmo3aHee, YemM

3a JIBe HeAenu 10 Havajna pabotsl I'OK.
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[Io 3aBepmieHMIO MarucTEpCKOM IUCCEPTALUM PYKOBOJIMUTENH COCTABIISIET
UCBMEHHBIN OT3BIB O pabOTE CTyI€HTa-aBTOPA.

B oT3bIBE pyKOBOAUTENH OTMEYAET MPOSBICHHYI) CTYJIEHTOM WHHIUATHBY,
TBOPYECKYIO0 AaKTUBHOCTb, JUYHBIA BKJIQJl CTYJCHTA B Pa3padOTKy OPHUTHMHAJIBHBIX
pelieHunii, CTeneHb CaMOCTOSITEILHOCTH TIPH BBITIOJIHEHUU PabOThl, YMEHHE pellaTh
WH)KEHEpHbIC 3aJlaud, paboTaTh C TEXHUYECKOW JIUTEpaTypou, APYyrdMH
UCTOYHHKAMU WH(OPMAITNH, BKITIOUYas KOMITBIOTEPHBIC 0a3bI TAHHBIX.

BrimyckHble KBaupUKAIMOHHBIE pPabOThl MarucTPOB, BBIIIOJHEHHBIEC 10
3asiBKaM MPEANPUATUN, JTOJKHBI UMETh OT3bIB MPEANPUSITHS (3aBEPEHHBIN ME€YaThIO)
C OIICHKOW KadecTBa BBIMOJHEHUS M BO3MOXHOCTH BHEApPEHHUS pa3padOTOK B
IIPOU3BOJICTBO.

PenenzupoBanue MarucTepcKou qUccepTalun IPOBOAST
BBICOKOKBAJIM(DUIIMPOBAHHBIN Hay4dHO-menaroruueckuii  pabotauk PdPIr'bBOY BO
PI'TATY (BHYTpeHHMI1 PELEH3EHT) W MPEICTABUTENIb TOW OTPACIHU MPOU3BOJCTBA
(pyKOBOAWTENNb WU TJIABHBIM  CHEHMUAIUCT), TJI€ BO3MOXHO BHEIPCHUE
PEIIOKEHHBIX B MATUCTEPCKON TUCCEPTAIIMK PEUICHUI (BHEIIIHAN PEIIEH3EHT).

JlekaHat HampaBJISieT CTyJ€HTa MAarucTparypbl C BBIINOJHEHHOM UM
MarucTepCKOM JuccepTaluerd, TMOANMUCAHHOW aBTOPOM U PYKOBOJAUTEIEM U
JOITYIIEHHOM K 3allUTe PyYKOBOAUTEIEM MAaruCTepCKON MPOrpaMMOM U 3aBELYOIIUM
0azoBoit kadeapoir, B I'DK s 3amuTel B COOTBETCTBUM C YCTaHOBJICHHBIM
rpaduxom u cpokom padotsl ['OK.

[Ipu HE0OXOIUMOCTH TIEpeIauynd MaruCTepCKO AuccepTaluy MPEeAnpUsTHIO, C
HEr0 CHUMAETCS KOIHUS U COCTABIISIETCS aKT NIEPENAYUH.

[Tocne 3amuThl MarucTepckas AUCcepTalus XpaHUTcs Ha 0a30Boil kadenpe B
TE€UEHHUE MATH JIET, a DJIIEKTPOHHBIA BapuaHT B OUONMOTEKE YHHUBEPCHUTETA, a 3aTEM
YHHUUYTOXKAECTCA B NPUCYTCTBUM KOMHMCCUU HE MEHEE YeM M3 TPEX YEJIOBEK, O YeM
COCTABIISIETCS aKT, NOAMUCHIBAEMbIN WICHAMH KOMHUCCHHM M 3aBEIYIOIIUM KadeapoH,

U YTBEPKIAETCS IEKAHOM.
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2. BBIBOP XAPAKTEPA MATUCTEPCKOM JUCCEPTAIIUN

B coorBerctBUM ¢ TpeOOBaHMUSIMH  (PenepaTbHOTO TOCYJAPCTBEHHOTO
00pa30BaTENILHOTO CTaHAapTa W NPOQPHILHONW HAMPaBICHHOCTBIO MarucTepcKoit
NpOrpaMMbl  BBIITYCKHUK MAarucTpaTrypbl TOTOBHTCS K PEIICHUIO CIETYHOIINX
mpodheCCHOHATBbHBIX 3a]1a4:

HAYYHO-HCCJIe10BATEIbCKAS 1eSITeIbHOCTh:

pazpaboTka pabouyumx TPOrpaMM ¥ METOAMK TMPOBEACHHUS HAYYHBIX
UCCIICIOBAHUI U TEXHUUYECKUX Pa3padOToK;

coop, o00paboTka, aHaaW3 W CUCTEMATU3AlMS HAYYHO-TEXHUYECKOU
UHPOPMAIIMU TI0 TEME HCCIIEA0BaHNs, BRIOOP METOIUK U CPEICTB PEUICHHUS 3a/1a4H;

BBIOOp CTaHNApPTHBIX W pa3pabOTKa YACTHBIX METOJUK IPOBEICHHUS
AKCIIEPUMEHTOB U UCTIBITAHUH, aHAIN3 X PE3yIbTaTOB;

MOJITOTOBKAa HAyYHO-TEXHUYECKUX OTYETOB, 0030pOB, MyONMHWKaIuil 110
pe3yJibTaTaM BBITOJIHEHHBIX UCCIIEIOBAHUIA,

pa3paboTka (QHU3MUECKUX U MaATEeMaTHUYECKUX MOJENel HCCIeayeMbIX
IPOIIECCOB, SIBIICHHMHA M OOBEKTOB, OTHOCSIIUXCS K TPOIECCaM MEXaHH3AIlWY,
ANEKTPU(PHUKAIIMY,  ABTOMATU3AIlMH  CEIbCKOXO3SMCTBEHHOTO  MPOU3BOJICTBA,
nepepabOTKH CeIbCKOXO3SIMCTBEHHON MPOIYKIUH, TEXHUIECKOTO OOCITYKUBaHUS U
PEMOHTA MAIIIMH U 000PYT0BaHUS;

IpOBEJICHHE CTaHJIAPTHBIX u cepTUhUKAITMOHHBIX UCTIBITAHU T
CENTbCKOXO3UCTBEHHON TEXHUKH, AIIEKTPOOOOPYIOBAHUSA, CPEIICTB aBTOMATH3AIHH
Y TEXHUYECKOTO CEPBUCA,

yIpaBICHUE pe3yJbTaTaMU HAyYHO-HCCIICOBATENIbCKON JESITeIbHOCTH U
KOMMepIIHATU3aIus MpaB Ha 00BEKThl HHTEJUICKTyJIbBHON COOCTBEHHOCTH,

aHaJIN3 POCCUUCKUX ¥ 3apyOSKHBIX TCHCHIIUHN Pa3BUTHS MEXaHU3AIINH,
IEKTPUPHUKAIIMHA U aBTOMATHU3AIUU TEXHOJIOTUIECKHX TIPOIIECCOB B
CEeNbCKOXO3HCTBEHHOM ITPOU3BOICTBE;

MMPOCKTHAA N€ATEC/IBHOCTD:
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IPOEKTUPOBAHME MalIMH M UX pabOo4YMX OpraHoB, NPHOOPOB, anmaparos,
000py1I0BaHUs JUTS VWHKEHEPHOTO obecrieueHus IIPOU3BOJICTBA
CENBCKOXO035IMCTBEHHOM PO TyKIINH;

IPOCKTUPOBAHUE TEXHOJOIMUECKUX IPOLIECCOB IMPOU3BOJCTBA, XPAHEHUS U
nepepaboTKU CEeTbCKOX03IWCTBEHHON MPOAYKLNH, TEXHUYECKOTO OOCITYyXKUBAaHUS U
PEMOHTa CENbCKOXO35MCTBEHHOW TEXHUKHM HAa OCHOBE COBPEMEHHBIX METO/IOB M
CPEICTB;

IPOEKTUPOBAHUE CUCTEM SHEProoOecreyeHus, ANeKTPUPUKALNY U
aBTOMATHU3ALMU JIs1 0OOBEKTOB CEIbCKOXO03SHCTBEHHOTO Ha3HAYCHHS;

neJarormnyeckas 1esiTeJIbHOCTb:

BBINOJTHEHUE (PyHKUINN penoaaBaTens B 00pa3oBaTeIbHbIX OPraHU3aIMIX;

TEXHOJIOTHYECKAsl JAeSTeJIbHOCTh: BHIOOD MalllMH M 000pYIOBaHUS s
pecypcocOeperaronux TEeXHOJOTUH TPOM3BOJACTBA, XpaHEHUs U TepepaboTKu
CEJIbCKOXO3SIMCTBEHHOW MPOIYKIUH;

obecnieueHre 3p(HEKTUBHOTO MCIOIB30BAHUS M HAJIC)KHOU paOOThI CIOKHBIX
TEXHUYECKUX CUCTEM B PACTEHHEBOJICTBE U KUBOTHOBOJICTBE;

NOUCK MYTEeW COKpallleHHUsI 3aTpaT Ha BBHINOJIHEHUE MEXAHU3UPOBAHHBIX U
AIEKTPUPULIUPOBAHHBIX TPOU3BOICTBEHHBIX MPOLECCOB;

pa3paboTKka TEXHUYECKHX 3aJaHUN Ha MPOEKTHUPOBAaHHE U H3TOTOBIIECHUE
HECTaHAAPTHBIX CPEJICTB MEXaHU3AllMK, dJIEKTpUu(DUKALUK, aBTOMATH3aALUUU WU
CPENICTB TEXHOJIOTMYECKOTO OCHAILICHHUS;

aHAIM3 HYKOHOMHYECKON S(PPEKTUBHOCTU TEXHOJIOTHMYECKUX MIPOLIECCOB U
TEXHUYECKUX CPEICTB, BBIOOP M3 HHUX ONTUMAJIBHBIX ISl YCIOBUWA KOHKPETHOIO
IIPOU3BO/ICTBA;

OIIECHKa HMHHOBALIMOHHO-TEXHOJIOTUYECKUX PHUCKOB IPU BHEJIPEHUH HOBBIX
TEXHOJIOTHH;

pa3paboTka MEpONpUITHH MO MOBBIIEHUIO 3(()EKTUBHOCTH MPOU3BOJCTBA,
U3bICKAaHUIO CITIOCOOOB BOCCTAHOBJICHUS WIM YTUJIM3ALMM M3HOIICHHBIX M3ACTUN U
OTXOJ0B IPOU3BOJICTBA;

pa3paboTka MEpPONPUATHNA MO OXpaHE TPYyAa U IKOJOTUUECKON OE30MacCHOCTH

IIpOU3BOACTBA,
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BBIOOP ONTUMAIBHBIX MHXEHEPHBIX PELICHUN MPHU MPOU3BOJICTBE MPOLyKINN
(OKa3aHUU YCIYT) C y4eTOM TpeOOBaHWU MEXIyHApOJIHBIX CTAH/IAPTOB, a TaKkKe
CPOKOB HCIIOJTHEHUS, 0€30MaCHOCTH KU3HENEATEIbHOCTH U  3KOJOTMYECKOU
YUCTOTBHI;

OPraHM3aLMOHHO-YIIPABJICHYECKAA 1eSITeIbHOCTD:

yIpaBjieHUE KOJJIEKTUBOM, IPUHATHE PELICHUH B YCIIOBUSIX CIIEKTPa MHEHU;
IPOrHO3UPOBAHKE U TUIAHUPOBAHHUE PEKUMOB SHEPTO- U PECYpPCONOTPEOICHHUS;

MOMCK MHHOBALIMOHHBIX PEIICHUH TEXHUYECKOTO 00ecriedeHus! MPOU3BOACTBA
MPOAYKIMH (OKa3aHUs yCIYyT) C yUeTOM TpeOOBaHUI KayecTBa U CTOUMOCTH, a
TaK>ke CPOKOB UCIOJIHEHHUSI, 0€30MIaCHOCTH JKU3HEACSATEIIbHOCTU U AKOJIOTHYECKOM
YUCTOTBHIL;

opraHuzanus paboOThl MO COBEPIICHCTBOBAHUIO MAIIMHHBIX TEXHOJOTHHA U
AIEKTPOTEXHOIOTUN TPOU3BOJCTBA U NEPepabOTKU MPOAYKIIMH PACTEHUEBOICTBA U
KUBOTHOBOJICTBA;

OpraHu3alys TEXHUYECKOTO OOCITY)KUBAHHS, PEMOHTAa M XPAHEHUS MAILUH,
oOecrnieueHns UX TOIUIMBOM M CMa30YHBIMU MaTepUalaMH;

NOBBIIICHUE KBaTU(UKAIMM W TPEHUHI COTPYJIHUKOB TOJpa3AEICHUNA B
00J1aCTH THHOBAITMOHHOMW JIEATEIbHOCTH;

ajanTanys COBPEMEHHBIX CHCTEM YIIPABIEHUS KAauyeCTBOM K KOHKPETHBIM
YCJIOBUSIM TIPOM3BOJICTBA HA OCHOBE MEXIYHAPOIHBIX CTAaHIAPTOB;

NOATOTOBKA OT3bIBOB W 3aKJIIOYEHUN HA MPOEKThl MHKXEHEPHO-TEXHUYECKON
JOKYMEHTAIMH, PAlIMOHATN3ATOPCKUE NPEITIOKEHUS U U300pETEeHNUS;

OPOBEJACHUE MAPKETUHra M IOATOTOBKAa OWM3HEC-IJIAHOB MPOU3BOJACTBA U
peann3alyu KOHKYPEHTOCIIOCOOHO! MPOAYKIIMUA U OKa3aHUS YCIIYT;

yIOpaBl€HUE NpOrpaMMamMy OCBOEHHUSI HOBOM NPOAYKUMHU W BHEAPEHHUE
NEPCHEKTUBHBIX TEXHOJIOTHUI;

KOOpJMHALMA  paboThl  MepcoHana MNpU  KOMIUIEKCHOM  PEIICHHH
MHHOBALIMOHHBIX MPOOJIEM - OT HJIEH 10 pealu3alii Ha IPOU3BOCTBE;

OpraHu3anys ¥ KOHTPOJIb padOThI 110 OXpaHe TPy Aa.
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I[Ipy ocBoeHWE TporpaMMbl  MAarucTpaTypbl BCE  YHUBEPCAJIbHBIC,
oO1enpodeccuoHabHBIE KOMITETEHIIUH, a TaKXe MPOo(GeCCHOHAIbHBIE KOMITETCHIINH
(cMOTpHU BBEIICHUE), OTHECEHHBIE K TeM BUJIaM MPO(PECCHOHAIBLHON IESITETbHOCTH,
Ha KOTOpbIE OpPHUEHTHUPOBAaHA IMpOrpaMMa MAarucTparypbl, KaKk Ha OCHOBHOMU
(OCHOBHBIE), BKIIOUAIOTCS B HA0OP TpeOyeMbIX pe3yJabTaTOB OCBOCHHS MPOTPAMMBbI
MarucTpaTyphbl.

[Ipu paszpaboTke mNporpaMMbl MarucTparypbl YHUBEPCUTET BIIPaBe
JOTIOTHUTh, HAOOp KOMIIETEHIIMI BBIMYCKHUKOB C YY€TOM HAMPaBICHHOCTH
MpOTpaMMBbl MarucTpaTrypbl Ha KOHKPETHBIC 00JacTh 3HaHUS W (Wiu) BUA (BUIBI)

ACATCIIBHOCTH.
Taxkum 06p8.30M, MArucCTepCKasa auccecpramusda, B 3aBUCUMOCTH OT OCHOBHOIO

BUJ1a PO ECCHOHATBFHON ACSITEILHOCTH MOYKET UMETh XapakTep (Kak OCHOBHOM):
— OpraHU3alMOHHO-YIIPaBIECHYECKU I

— IeJaroru4ecKuim

— TEXHOJIOTUYECKU

— MPOEKTHBIN

— HAYYHO-HUCCJIEI0BATEIILCKUN

TexHolorMYecKuili XapakTep MarucTepckoyd JUccepTalii  BbIOUpaeTcs
CTYICHTOM MAarucTpaTypbl, KOTOPbIA HMEET HAMEPEHHS U3MEHUTH (YJIyUIIUTh)
TEXHOJOTHIO TPOU3BOJACTBA B KaKOW-TMOO oOTpacinu (CeKrope, NpeanpHUsITHH)
arpoNpOMBIIIUIEHHOTO  KOMIUIEKCA,  COKpPAaTUTh  3aTpaTbl HA  BBIIOJHECHUE
MEXaHU3UPOBAHHBIX W 3JIEKTPUPHUIMPOBAHHBIX MPOU3BOJCTBEHHBIX TPOIECCOB.
OOBIYHO TakHe CTYJIEHThl MarucTparypbl MMEIOT HEKOTOPBIH MPOU3BOIACTBEHHBIM
OTIBIT B pacCMaTpUBAaeMOW OTPACiIM M IUTAHHPYIOT TPOJOJDKaTh paboTy Ha Ooiee
BBICOKOM, PYKOBOJAIIEH JOJKHOCTH.

Oprasu3anMoOHHO-YNIPABJICHYECKUI XapaKTep MaruCTepPCKOM HUCCEpTaIUU
BBIOMPAETCSI CTYACHTOM MAarucTpaTrypbl, KOTOPHIH HMMEET HaMEPEHHS W3MEHUTD
(YIy4dIlIUTh) OpraHu3alli0 TMPOU3BOJCTBA B KakoOW-TuOO oTpaciau  (CEKTope,
MPEANPUATAN) arpONPOMBIIIIEHHOTO KOMILIEKCa, PEKOMEHI0BaTh KaJpOBbie U (WIIM)

OpraHW3allMOHHbIC  YJIy4YIIeHWs, HE  MOJMaJalllre  IOJ  OIpejeicHue
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MIPOU3BOICTBEHHO-TEXHOJOTrMUeCcKnX. OOBUHO Takue CTYACHTHI MarucTpaTryphbl
UMEIOT HEKOTOPBIA MPOU3BOJACTBEHHBIM ONBIT B paccMaTpUBAEMOW OTpACId U
IJIAHUPYIOT NPOAOIKATh pabOTy Ha Oosiee BBICOKOW, PYKOBOISAIIEH TOKHOCTH.

HayuHo-HuccienoBareJbCKM  XapaKTep  MarucTepCKOM  JuccepTauuu
BBIOMpAETCSl CTYJEHTOM MarucTpaTypbl, KOTOPbIM 3aHUMAeTcsi B CTYJEHUYECKUX
Hay4yHBIX cooOllecTBax IMpH 0a30BbIX Kadenpax MarucTepckoil MOArOTOBKH,
y4acTBYeT BO BpeMsi oOyueHHs] B OakajaBpuaTe B HAy4YHBIX KOH(EPEHIUSIX, UMEET
Hay4yHble MyOJIMKallMK, COBMECTHO C HAyYHBIM PYKOBOAMTENIEM BEIET MaTEHTHBIN
MOUCK M y4YaCTBYeT B HKCIEPUMEHTATHHOW 4YacTH HcciaeaoBaHuil. OOBIYHO Takue
CTYAEHTbl ~MAarucTparypbl IUIAHUPYIOT NPOJOJKEHME HAYYHOW Kapbepbl B
acIupaHType.

IIpoexkTHBI XapakTep MarucTepCKoW auMccepTalMd BbIOMpAeTcs CTYyIEHTOM
MarucTpaTyphl, Hal€JIE€HHbIM HAa MOJEPHU3AIMIO WIM HAa MPOEKTUPOBAHHE HOBBIX
MallMH M HUX pabouyux OpraHoB, HpUOOPOB, ammapaToB, OOOPYIOBaHUS MAJIA
MHXEHEPHOro 0O0ecreyeHns MPOU3BOJICTBA CEIbCKOXO3SIMCTBEHHON MpPOIYKUUH,
CHUCTEM DJHeproooOecrneueHus], dIeKTpU(UKAIMU U aBTOMAaTU3allUU JJIsi OOBEKTOB
CEJIbCKOXO3SCTBEHHOTO HAa3HAUYE€HMs, B TOM YHUCIE, U B TOM Clly4ae, €clii Ha JaTy
3alUTHl €lIe Ha MOJyYeHbl O(PUIMAIbHBIE JOKYMEHTbl Ha MPU3HAHHE HOBHU3HBI
(mateHThl, CBUACTENbCTBA H T.JA.). OOBIYHO TaKue CTYIAEHTHI MAarucCTpaTyphl
IUIAaHUPYIOT MPOIOJKEHHE HAYYHOUM Kapbephbl B ACIIUPAHTYPE.

Ileparoruveckuii xapakTep MarucTepckod JHUCCEpPTAllMU  BBIOHpaETCs
CTYJIEHTOM MAarucTpaTyphbl, HalleJIEHHbIM pa3pabarbiBaTh COJAEP>KAHUE M TEXHOJIOTHUIO
MPETo/IaBaHusl, yNPaBIsITh y4eOHBIM MPOIECCOM, B TOM YHCJE AUCIUIUIMH 0a30BOii
kadenpsl Maructepckoil MoAroroBKU. OOBIMHO TaKWE CTYJIEHThl MAarucTpaTyphbl
IUIAHUPYIOT MPOJOJKEHUE Kapbepbl B KAuyeCcTBE MPENOAAaBaTeNsl BBICIIETO
oOpa3oBaHus, MpenojaBaTelis JOMOJIHUTEILHOTO 00pa30BaHusl WIM IPernoJaBaTens
cpeaHero npodeccuoHaIbHOTO 00pa30BaHUS.

BriOpanHbIil XapakTep MarucTepCcKOd AMCCEpTAllMd OTOBAapUBACTCS HAYYHBIM
PYKOBOJUTENIEM MAarucrpa M CTyJE€HTOM MAarucTparypbl B Hauyaje OOy4YyeHUs U He
3aBUCUT OT OOpa30BaTENbHOM COCTaBJAIONIEH OOy4eHHsT 10 MarkucTepcKon

porpamme.
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3. CTPYKTYPA MATUCTEPCKHX JTUCCEPTAIIAM

Marucrepckasi AuccepTalus BBITIOJHACTCS B COOTBETCTBUUM C TEMAaTHKOM
HAy4YHO-HUCCIIEIOBAaTENbCKOM  paboThl  0a30BOM  Kadeapbl,  pyKOBOJIUTEIS
MarucTepCKOi quccepTanuu 1 (W) HAyYHOTO PYKOBOJHUTENSI MarucTpa.

Marucrepckasi nuccepTanus IpernoiaraeT U3yuyeHue U aHajlu3 maTepuana o
NPOU3BOJCTBEHHONW  JEATENBHOCTH  NPEANpUATHs, COOpaHHOTO BO  BpeMs
POM3BOJICTBEHHBIX MPAKTHK, HAYYHO-UCCIIEI0BATENIbCKON paboThl, a TakKe aHaIIN3
Marepuaga IO JIMTEPATypHbIM U JPYIMM HCTOYHMKAM (y4eOHBIM IOCOOMSAM,
MOHOrpadusiM, HOPMATHUBHBIM JOKyMEHTaM, H300peTeHHUAM U  TaTeHTaM,
NEPUOIUYECKUM U3JaHUSAM, KOMIIBIOTEPHBIM 0a3aM JaHHBIX U Jp.)

He3aBucuMo OT HOMEHKJIATypbhl MAarucTEPCKUX MpPOTrpamMM IO HAIpPaBIECHUIO
noarotoBku 35.04.06 ATPOUHXEHEPUS, peanuzyembix B8 ®I'bOY BO PI'ATY,
Marucrepckas AuccepTalnusi UMeeT OOLIy 0 CTPYKTYpY.

O0bEM  BBIMYCKHOM  KBaIU(UKAIMOHHOM  pabOTBl -  MarucTepckou
JMCcepTaluy, 10JbKeH HaxoauTbes B npenenax 100...110 cTp. neyaTHoro tekcra (Ha
npaBax PyKOITUCH).

OtnenpHbIl rpaduyeckuil mMaTepuanl HE MPEAyCMOTPEH, HO MOXKET OBITh
BBITIOJTHEH 10 COTJIACOBAHUIO C PYKOBOJIUTEIIEM MaruCTepPCKOM MPOTpaMMBl.

OO0s13aTeNbHBIM ~ SIBISIETCA  CO3J]aHMEM W JEMOHCTpalusl NPE3eHTAIMH 110
MaTepuazaM MarucTepckon aucceprauuu oobemom 12...15 cnaitnos.

Komnueit npesenranuuu B popmare A4 npu npoueaype 3aimThl 00ecTieynBaeTCs
npencenarens 'DOK n kaxapiil uieH xkomuccuu. OJIUH SK3EMIUISAP BIIUBAETCS B
TBEPJIbIM NIEPEIUIET MaruCTEPCKON TuccepTanuu B pasaene «lIpuioxenus».

Marucrepckass auccepranus JAOKHA PACKpPhIBaThb TBOPYECKUI 3aMblCell
aBTOpa; COJEp)KaTh HEOOXOAMMBIE CBEACHUS I OOOCHOBAaHHUS aKTYyalbHOCTH
paboThI; HampaBIEHHOCTh Pa0OTHL, a TaK K€ LENH W MpoecCHOHANbHBIC 3aJa4u
pelaeMble B BBINYCKHOM KBaJM(UKALMOHHOW pabOThl Marucrpa, OINMCAaHUs
OPUHITHIX TEXHOJOTHYECKUX M KOHCTPYKTOPCKUX pEHICHHH U MEpONpHUATHH;
METOJIOB ~ MCCJIENIOBAaHUM, MPOBEAEHHBIX OSKCIIEPUMEHTOB; COOTBETCTBYIOIINE

paC‘IéTBI, aHaJIN3 PE3YyJbTaTOB, TCXHHUKO-DKOHOMHUYCCKYIO OLCHKY CpaBHHUBACMBbIX
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BapHAHTOB; BHIBOJIbI; HEOOXOIUMBIEC WILTIOCTpanu (TpaduKu, 3CKU3bI, TUarPaMMBbl,

cxeMbl, hoTorpaduu) v TaOIUIIBL.

CTpyKTYpa MarucTepCcKoi JMccepTALIUH :

TUTyIBHBIN JIUCT MATUCTEPCKON JUCCEPTALIUH.

ConepxaHnue.

Bsenenue.

I'maBa 1. CocrostHME paccMaTpuBaeMoi IPOOIEMBI.

['naBa 2. TeopeTnueckoe 000CHOBAaHUE PEUICHHS MMOCTABIEHHBIX 3a/1a4.
I'naBa 3. MccrnenoBarenbckas 4acTb.

['maBa 4. DxoHomuyeckas 3>(PQPEKTUBHOCTh BHEAPEHUS PE3yIbTaTOB
uccienoBanus (A7 MEJAarori4eckoro  XapakTepa MarucTrepcKoi
JUCCEPTALINU: [lenaroruueckas 3¢ (HEeKTUBHOCTH BHEJPEHUS
pe3yJIbTAaTOB UCCICIOBAHUS).

3aKIO4YeHHE.

bubnuorpaduueckuii cmcox.

[Tpunoxenus.

dopma TUTYJIBHOTO JINCTAa MaruCTEPCKON TUCCEPTALIMU IPUBEICHA HUXKE.
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OBPA3EIl TUTYJBbHOI'O JIUCTA:

MUHUCTEPCTBO CEJIBCKOI'O XO35ICTBA POCCUMCKOM ®EJEPALIIA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
. YUYPEXIEHME BBICIIET'O OBPA30BAHM S
«PA3AHCKUU I'OCY AAPCTBEHHBIN ATPOTEXHOJIOTUYECKNHN YHUBEPCUTET UMEHU I1.A. KOCTBIYEBA»

MHXEHEPHbBIN ®AKYJIBTET

Hanpasnenue noarorosku: _ 35.04.06 ArpounxeHepus

Marucrepckas nporpamma:

Kadenpa

Y1Bepkaaw.
3aB. kadeapoii

« » 20

MATUCTEPCKASA JUCCEPTALIUSA

Ha TeMy:

ABTOpP MarucCTepCcKoOi JuccepTalMu:

CTYJCHT MaruCTPaTyphl / /

(moanuce) (®.1.0)

Hay4Hblii pykoBOANTEIb CTY€HTA MATHCTPATYPbI:

. / /

(yueHas CTeneHb) (yueHoe 3BaHHUE) (TOAIUCH) (®.1.0)

PykoBoauTesb MarucTepcKoi NporpaMmmaI:

(yueHas crerneHb) (yueHoe 3BaHHUE) (moamnucse) (®.1.0)

PeneH3eHT OT yHMBeEpCHTeTA:

(yueHasi CTeIeHb) (yueHoe 3BaHHE) (moanuce) (®.11.0)

Pszans 20 T
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B conepxanuu (06bem 1 cTp.) yKaspIBaeTCs CTPYKTypa MarucTepcKoi
JUCCEPTALIMKM C YKa3aHUEM HOMepa CTpaHMIl Hayaja KaKJIoTO paszjesia, HauyuHas C
paznena «Bsenenue». Hymepanust cTpaHul] BeneTrcd € THUTYJBHOIO JIHCTa, a
YKa3bIBAa€TCS CO BTOPOU CTpaHUIIbI pa3aena «Beegenuey.

Bo BBeneHun KpaTko OTpa)kaeTcsl aKTyalIbHOCTh TEMBI U €€ BaXXHOCTH (CBSI3b)
JUISL  arpOINPOMBIIIIEHHOTO  KOMIUIEKCA,  ONpeNensitoTcs  1enb  (1enu) u
npodecCHOHATBHBIE 3a/a4u, 00macTh M 00BEKT (00BEKTH) MpodeccruoHaTbHOMI
NEeSTEIBHOCTH paccMaTpUBaeMble B  HCCIEIOBaHUM, (UKCUpyeTCs XapakTep
MAarucTepCcKOd JuccepTaluu 10 BHJIaM TPO(PECCHOHATBHOW  NIeATEThHOCTH,
KOHKPETHO YKAa3bIBAE€TCS, YTO BBIHOCUTCSA HA 3ALUTY U YTO MPEACTABIISIET HOBU3HY
(TpOM3BOICTBEHHO-TEXHOJOTUYECKYI0, WJIM HAy4YHylO, WIH TPOEKTHYIO, WIH
OpraHU3allMOHHO-YTPABIEHYECKYI0, WIW MEJarori4eckyio) U (Wih) MPakTHYECKYIO
3HAYUMOCTb, COOOINAEeTCd O pealu3aluu  pe3yJbTaToB  HCCIEJOBaHUN (B
CTPYKTYPHBIX  MOAPA3JCICHUSIX YHUBEPCUTETA W  MPEANPUATHIX  HAPOIHO-
XO035MCTBEHHOTO KOMIUIEKCa), O HAay4YHOW M NPOU3BOJACTBEHHOM ampolauuu Hu
KOJIMYECTBE IMyOJIUKAIUH, CTPYKTypa U 00beM paboThl (C yKa3aHHEM KOJIMYeCTBa
PUCYHKOB M TaONHUI, KOJWYECTBA HAMMEHOBaHUN OMOIMOrpaduyeckoro Crucka u
TIPUIOKCHUH )

Paznen «BBemenne» (00bem 1...2 cTp.) UMEET CIEAYIOUIYIO 00S3aTeNbHYIO
CTPYKTYpPY:

ARTYATIBHOCTD TEMBLe ...ttt ettt et et e e e ettt e eaaaeeeeannnees

BaskHOCTB /151 arPONPOMBIIITIEHHOTO KOMIITICKCA. ....vuveneineeennniiiennaeanns

O0acTh NPOGECCHOHATIBHOM TCHATEIBHOCTH ....oovuutieeeiniieennaeeeeennnns

eab (M) MCCTEMOBAHMSL. .......oounnnnnnnnnnteeeeeeeeeeeeeeaiieeeeeeeeeeeaaanannns

IIpodeccnonanbHas 3aga4a (3agaum) pemiaeMasi B MCCJICIOBAHUM ........ ...

O0beKT (00BbeKTHI) npodeccunoHaJIbLHOM AesiTeJIbHOCTH,
PACCMATPHUBACMBIC B MCCIHETOBAHMIM. . .....ennutnttnttentte et eateeateaieeanneanans

XapakTep MAaruCTePCKOM TMCCEPTALMM. ....oouuuteeernnnnnteeeenieeeeannnneeeennns

BBIHOCHUTCSH HA BAIMTY. ..otuttttntttte ettt ettt e e eeateeaaeeeeanannaeas

HoBu3Ha ¥ (MJIH) NPAKTHYECKYIO 3HAYHUMOCTD: «..0uveeniiieeiiiieeeennnnnaen.

Peanu3anusi pe3yJbTaTOB HCCHEAOBAHMM. ... ....co.ouviuiniiiiiiiiiniinen,
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Hay4yHasi 1 1POM3BOACTBEHHAS ATPOOAIMS. .......ovnneneeenniiniennneenneennn.
KoOHYECTBO IMYOIMKAIIMI. ........oveiinnttteeeeiiieeaiiieeeeaiieeeeaiiaeeeeeanns
CTPYKTYPA M 00BEM PADOTBL. ...oonnntitiniteeeeiiteeeeaiieeeieeeeeanaeeenns

['maBbl MarucTepckoi AHMCCEPTAIUM UMEIOT COJEPkKAHUE B 3aBUCUMOCTH OT
BBIOPAHHOTO XapaKTepa MarucTepcKoOM AUCCEepPTaIUU.

JUiss  mpoOM3BOACTBEHHO-TEXHOJIOTHYECKOI0  XapakTepa  MarucTepCKoOu
JIUCCepTaIlM PEKOMEHIYETCS CIEAYIOIIasi CTPYKTypa:

I'nasa 1. CocrosiHue paccMaTpuBaeMoi PoOJIEMBI.

o Kparkoe omucaHue mokazareneil COOTBETCTBYIOUIEH TeMe IUCCepTalUU
OTpaciy, peruoHa WIH Tpeanpustus (eciu padoTa BBIMIONHAECTCS Ha TPHUMEPE
OTpaciu, peruoHa Win NpeanpusTus).

e Kparkas ucropusi paccMaTpuBaeMoi IpoOJIeMBbl.

e AHanmu3  JUTEPATypHBIX  JAHHBIX 1O  MpPOEKTUpyemMoMy  (W/uiu
AHAJIOTUYHOMY ) IPOM3BO/ICTBEHHO-TEXHOJIOTMYECKOMY MPOLECCY UK CIIOCO0Y.

I'naBa 2. TeopeTrudyeckoe 000CHOBaHHUE PEIICHUS TOCTABICHHBIX 3a/1a4.

AHanu3, aHATUTUKA WWIH CTPYKTYpUPOBaHHOE (POPMYJIbHOE MPEACTABICHHE
OCHOBHBIX  MEXaHWYECKHX,  (u3udyeckux,  (PUIUKO-XUMUYECKUX,  (PU3UKO-
MEXaHUYECKHUX WJIM HMHBIX IPOIECCOB IO CYTH pa3padaThiBA€MON TEXHOJOTHH,
MO3BOJISIIONICE TPEACTaBUTh TIYOWHY W3Y4YEHHUS pacCMaTpUBAEMOTO BOIpoca
CTYJCHTOM MarucTpaTyphbl.

I'naBa 3. HMccnenoBarenbckas 4acThb.

e Onucanue TporpaMMbl UCCIETOBAHUM.

e Oryer O TMATEHTHOM TOWCKE MO TEXHOJOTUM WM CHOCO0Y pelIeHHs
npoOiembl. Pe3ynbraTaMu TOMCKAa MOTYT OBITh: MAaTEHT, MOJIOXKUTEIbHOE
pelieHne, OTHOpaBieHHas 3asBKa. JlomyckaeTcss Ha MOMEHT 3allUThI
MarucTepCcKoi IUCCepTALMU MTPOIOTKEHUE TATEHTHOTO TTOUCKA.

e Brpibop, o000oCHOBaHWE U OINKCAHWE KOHKPETHOTO Crocoba peleHus
paccMaTpuBaeMoOi MPOOJIEMBbI, OMNHUCAHUE W/WIW pacyeT KOHKPETHBIX
TEXHOJIOTUYECKUX PEXKUMOB U (MJIH) pa3paboTKa MEpONpHUATHA 3(D(HEKTUBHOTO

HCIIOJIB30BaHUA 1 H&)IC)KHOﬁ pa60T51 CJIOKHBIX TCXHUYCCKUX CUCTCM.
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e (CocraBieHue TEXHUYECKOTO (-MX) 3amaHus (-Uil) K MPOEKTUPOBAHHUIO IS
pa3pabOTaHHBIX B paMKax MarucTEpPCKOM JHCCEepTAIlMU TEXHOJOTUN WU
Croco0OB HEOOXOAUMBIX CPEACTB MEXAHW3AIUU, WIH SJEKTpUPUKAIIN, WA
aBTOMATHU3alluM, WU CPEACTB TEXHOJOTMYECKOrO0 OCHAIleHUus (eciau 3To
BO3MOJKHO).

o KpaTkoe 000CHOBaHWE MPHUHATHIX PEIICHUN C MO3UIMKA SKOJOTUU U OXPaHBI
TpyAa (eciiy TemMaTuKa JUCCEPTAaIlMu BIPSIMYI HE CBsI3aHA C JKOJIOTUEH U
OXpaHOU TpyAa).

e @DOTOOTYET O MPOBEJCHHBIX aBTOPOM HCCIIEIOBaHUSIX (HE MeHee 4 (YeThIpeX)
dboTorpaduii Ha pa3TUYHBIX dTanax).

I'maBa 4. DOxkoHomuueckas dSPQPEKTUBHOCTb BHEIAPEHHUS PE3YIbTaTOB
UCCIICIOBAHMUS.

e OlieHKa MHHOBAIIMOHHO-TEXHOJOTHYECKUX PUCKOB IMPU BHEAPEHUU HOBBIX
TEXHOJIOTUA WM CHOCOOOB WM aHAlIU3 COOTHOIIEHHUS HOBBIX OpPraHU3allMOHHO-
YIPABICHYECKUX PEIICHUH W COBPEMEHHBIX CHCTEM YIPABJICHUS KayeCTBOM B
KOHKPETHBIX YCIOBUSX MPOU3BOACTBA C YYETOM HAI[MOHAIBHBIX U MEXIYHapOIHbBIX
CTaHJapTOB.

e TexHUKO-PKOHOMUYECKOE 000CHOBaHUE MPOU3BOACTBEHHO-
TEXHOJIOTUYECKUX PEIICHHI C Y4ETOM 3aTPaTHOCTH.

o TeXHHUKO->KOHOMHUYECKHUN aHaIu3, MO3BOJISIONINHN yOenuTh
aTTECTAlHOHHYK) KOMHUCCHUIO B  PAallMOHAIBHOCTH IPEIIAaraéMoro peueHus
MPOU3BOJICTBEHHO-TEXHOJIOTHYECKOW MpoOIeMbl (B paMKax OTpaciiv, PeruoHa Wiu
OPEeANpUATUS) TO YACIbHBIM TIOKa3aTelsiM CpPaBHEHUS C YYETOM KAalMTaJIbHBIX
BIIOKCHUU.

JIns ~ OpraHu3alMOHHO-YIPABJIEHYECKOI0  XapakTepa  MarucTepCKoOu
JUCCEPTalMU PEKOMEHIYETCA CIIeTyIoMIasi CTPyKTypa:

I'naBa 1. CocrostHue paccMaTpruBaeMoii MpoOIEMBI.

o Kparkoe omnmcanue mokasarenei OTpaciiy, perioHa WM IPeanpusiTUs (eciu

paboTa BBIMIOIHIETCS Ha MPUMEPE OTPACITHU, PETMOHA WU MPEANPUSITHUS).
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e Kparkoe u3/I0KEHHE COBPEMEHHOIO COCTOSIHUS —paccMaTpuBaeMoOro
BOIIPOCA B paMKax IOJIHOTO CIIEKTPa MHEHH.

e [IporHo3upoBanue  COOBITUH,  SBISIOIIUXCS  MOPEANOCBUIKAMU  JUIS
HEOOXOIUMOCTHU pa3pabOTKH HOBBIX OPraHU3aI[MOHHO-YIIPaBICHYECKUX PEIICHUN:

- MOTPEOHOCTM B TMPOU3BOACTBE NPOAYKLIMU PACTEHUEBOJACTBA M (WJIN)
KUBOTHOBOJICTBA,

- opraHuzaius padoT U YCIyT M0 TEXHUYECKOMY OOCITYKUBAHUIO, PEMOHTY U
XPaHEHUIO MaIINH, 00E€CIIEYeHHIO UX TOIUIMBOM U CMa30YHbIMU MaTepHUaIaMHu,

- [10 OPraHU3alKU U KOHTPOJIIO paboT 10 OXpaHe TPYyAa,

- OpraHu3aluy TPaHCIOPTHOTO MPOLECCa;

- IPOTHO3UPOBAHNE PEKUMOB SHEPro- U PeCypconoTpedaeHus,

- WU UHBIX COOBITUHM Ui OTpAciM, pErMOHA WIN IPEeaNpUsITHs (ecnu padora
BBITNOJIHSIETCS HA IPUMEPE OTPACIIH, PETMOHA I MPEAIPUITHS).

I'naBa 2. TeopeTnueckoe 000CHOBaHUE PEUICHHS TOCTABIEHHBIX 3a/1a4.

AHanu3, aHaTUTUKAa WWIH CTPYKTYpUPOBaHHOE (POPMYJIBHOE MPEACTABICHHUE
OCHOBHBIX  MEXaHWYECKHX,  (u3mdeckux,  (PUIUKO-XUMUYECKUX,  (PU3UKO-
MEXaHUYECKMX WIM HHBIX TNPOLECCOB, IO3BOJSAIONIEE NPEICTABUTh TIIyOHHY
U3Y4YEHUs pPacCMaTPpUBAEMOIO BONpPOCAa CTYJAEHTOM MAarucTpaTypbl U OLIEHHUTH
HE0OXOAMMOCTh Pa3padOTKH HOBBIX OPraHU3allMOHHO-YIIPABIECHUYECKUX PELICHUH.

I'maBa 3. MccnenoBarenbckas 4acTh.

e OmnucaHue NporpaMMbl UCCIIETOBAHU.

e [InanupoBaHnMe pPEKUMOB DSHEPrO- U  PECypCONMOTPEONCHUS  WIH
IpeJI0KEHNE UHHOBALIMOHHBIX PEIICHUH TEXHUUECKOIO 00€CIIeueH s IPOU3BOICTBA
MPONYKIMH (OKa3aHUs yCIIyT) Uil OTPAciy, PETMOHA WM NpeanpusaTus (ecinu padoTa
BBITOJIHSETCS Ha IPUMEPE OTPaciy, peruoHa WK IPeIIpUsITHS).

e PekoMmeHmanmuu 1o opraHu3anus paboThl 1O  COBEPILIEHCTBOBAHUIO
TEXHOJIOTH MPOU3BOJICTBA MPOAYKIIMH PACTEHUEBOJCTBA U (WJIM) )KUBOTHOBOJCTBA,
OpraHu3alMil TEXHUYECKOro OOCIy)XMBaHMs,  PEMOHTa M XpaHEHHUs MallllH,
obOecrieyeHrs WX TOIUIMBOM M CMa304YHbIMM MaTepuallaMH, 10 OpraHu3alud |

KOHTPOJI0 pabOT MO OXpaHe TPyJa, MO OpraHU3aIMy TPAHCIOPTHOTO MpoIlecca H
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(WJIM) MO COBEPIICHCTBOBAHUIO 3JEKTPOTEXHOJIOTHM JJISI OTPACId, PETHMOHA WU
npeanpusaTus (eciu padboTa BBIIOIHSAETCS HA IMPUMEPE OTPaciM, PETHOHA WU
MPEANIPUSITHS).

e Kparkoe 000CHOBaHME NPHUHATHIX PEMICHUI ¢ MO3ULMI SKOJIOTUM U OXPAHbI
TpyJa (ecau TemaTHKa JUccepTalliyi BOPSIMYIO HE CBsI3aHa C HKOJIOTMEW U OXpaHOU
TPYJa).

e DOTOOTYET O TNPOBEJIECHHBIX AaBTOPOM HCCIENOBaHUSAX (HEe MeHee 4
(ueThIpex) doTorpaduii Ha pa3TUYHBIX dTaNax).

I'maa 4. DOxoHomuueckas dS(PQPEKTUBHOCTb BHEIAPEHUS  PpPE3YIbTaTOB
UCCIIEJOBAHMSL.

e AHanu3 COOTHOIIEHHUS HOBBIX OPraHM3aLMOHHO-YIPABIECHUYECKUX PELICHUM
U COBPEMEHHBIX CHCTEM YIIPAaBJICHHUS KAaueCTBOM B KOHKPETHBIX YCIOBMSX
IPOM3BOJICTBA C YUYETOM HALMOHAIBHBIX U MEKIYHAPOJHBIX CTAaHIAPTOB.

e OleHKa MTHHOBALlMOHHBIX PUCKOB IPU BHEAPEHUH HOBBIX OPTraHU3allOHHO-
yIPaBIEHUYECKUX PELICHUM.

e [loaroroBka Ou3Hec-TUIaHa MIPOU3BOJCTBA U peanuzauuu
KOHKYPEHTOCIIOCOOHOW MPOAYKIMH M (MJIM) OKa3aHUsl yCIyr B COOTBETCTBUU C
peaIaraeMbIMU OPTaHU3ALMOHHO-YIIPABICHUYECKMMU PEILICHUSMU.

JUIs HAy4YHO-HCCJIeA0BATEIbCKOI0 XapakTepa MaruCTePCKOM AHUCCEepTaLHH:
HalOJIHAEMOCTh IJIaB  ONPEAENSAETCS Hay4yHbIM pYKOBOAMTEIEM Marucrpa u
PYKOBOJUTENIEM MAarucTepCKOd NpOrpaMMmbl C YETKMM YyKa3aHHEM Ha TO, Kakou
pe3yJpTarl U YTO HMMEHHO BBINOJIHEHO CTYAEHTOM MAarucTpaTypbl B OOLIEl Teme
HAy4YHO-UCCIENOBaTeIbCKo paboThl. CTYyAEHTOB MAarucTpaTryphl, BBIMOIHSIOMINX
MarucTepCKyIo AUCCEPTALMI0 HAyYHO-HCCIEI0BATENbCKOIO XapaKTepa, Yalle BCEro
PEKOMEHIYIOT B AaCHUPAHTYpy, HO3TOMY M pPACCMATPUBAEMbIE B MAaruCTEPCKOM
JUCCEepPTalMd  BOMNPOCHI  JOJDKHBI ~ OBITh  MakCUMaJdbHO MNPHONIKEHBI K HX
NOCIEAYIOIIEMY HaAyYHOMY PA3BUTHIO B UCCEPTALUAX 00JI€€ BBICOKOTO YPOBHSL.

JUIsT NMPOEKTHOI0 XapakTepa MarucTepCKOM IHCCEPTALMUA PEKOMEHIYETCS

cienyonas CTpykTypa:

I'maBa 1. CocrostHue paccMarpuBaeMoi TPOOIEMBI.
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o Kparkoe omnmcanue mnokazareiied OTpaciv, pEeruoHa WM MPEINpUSTHS
(ecnu paboTa BBINOJIHAETCA HAa IPUMEPE OTPACIIH, PETHOHA WIIH MPEAIPUITHS ).

e Kparkas ucropus co3qaHus MallMH W HUX pabO4YuX OPraHoB, MPUOOPOB,
anmapatoB WJIM  HMHOTO  OOOpYJOBaHWS B  pPaccMaTpUBacMOM  CTYACHTOM
MarucTpaTypbl CEKTOPE HAPOAHOTO XO3SICTBA.

e CocrapiieHME TEXHUYECKOro (-ux) 3adaHusi (-uil) K MPOEKTUPOBAHUIO
MalMH ¥ #uX paboyux OpraHoB, NPUOOPOB, amnmaparoB, OOOPYIOBaHUS s
MHKXEHEPHOro 00ecneyeHusl MPOr3BOICTBA CENbCKOXO03IMCTBEHHOW MPOAYKIMH; s
TEXHOJIOTHYECKUX IMPOLIECCOB TMPOM3BOJCTBA, IS XpaHEHUs U MepepaboTKu
CEJIbCKOXO3SMCTBEHHON MPOAYKIIUH, JJI1 TEXHUYECKOTO 00CITyKUBaHUS, UCTIBITAHUN
U PEMOHTA CEIbCKOXO3SIIICTBEHHOW TEXHUKU; JUISI CHUCTEM DJHEpProoOecredeHus,
AeKTpUGUKAIIMN 1 aBTOMATHU3AIU Y.

I'naBa 2. TeopeTudyeckoe 000CHOBaHHUE PEIICHUS MOCTABICHHBIX 3a]1a4.

AHanu3, aHaIUTUKAa WWIH CTPYKTYpUPOBaHHOE (DPOPMYJIBHOE MPEACTABICHHE
OCHOBHBIX  MEXaHUYECKHUX,  (Pu3MdyecKkux,  (PU3UKO-XUMUYECKUX,  (PU3UKO-
MEXaHUYECKUX WJIU MHBIX MPOLIECCOB MO CYTHU MPOSKTUPYEMbBIX MAIlIMH U UX Pabouux
OpraHoB, MpuOOPOB, amnmapaToB WIM HWHOrO OOOpYIOBaHMs, MO3BOJISIOLIEE
OPEeACTaBUTh TAYOMHY M3Y4Y€HHS paccMaTpUBAaEMOTO  BOIPOCa  CTYACHTOM
MarucTpaTyphbl.

I'naBa 3. ccnenoBarennckas 4acThb.

e OmnucaHue MporpaMMbl UCCIIEIOBAHUN.

e OTyeT 0 NAaTEHTHOM MOUCKE MO0 HOBBIM KOHCTPYKIMSAM MAIIUH U UX pabodnx
OpraHoB, MpuOOpPOB, anmmapaTroB WJIM HHOTO oOopyaoBaHus. PesynpraTamu moucka
MOTYT OBITh: TATEHT, MOJOKUTEIHLHOE pellieHre, OTIpaBlieHHas 3asBKa. Jlomyckaercs
Ha MOMEHT 3al[UThl MArUCTEPCKOM AUCCEPTALUU MTPOJIOJKEHNE MATEHTHOTO MOKCKA.

e KoHCTpyKTOpCKHME pacdyeTbl OCHOBHBIX 3JEMEHTOB (KOMIUIEKT padouux
yepTexKed MpuiaraeTcsl B MPUII0KEHUAX K MATUCTEPCKOM AUCCEPTALINN).

e (CoCTaBlIEHHE TEXHOJIOTUYECKOW KapThl ISl MPOU3BOACTBA HAa OJHWH U3
AJIEMEHTOB MPOEKTUPYEMbIX MAIMH M WX pabO4YuMX OpraHoB, MPUOOPOB, aImapaToB

NI UHOI'O O60py,Z[OBaHI/I$I HJIX Ha U'BMCHCHHYIO TCXHOJIOTHUTO.
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e CocTaBlieHHE NPOrpaMMbl HCHBITAHUNA TMPOEKTUPYEMBIX MAIIUH U HUX
pabounx OpraHoB, MPUOOPOB, almapaToB WM HMHOTO 000pyAoBaHUs (pe3yiabTaThbl
UCIIBITAHUM — TMPU MX HAJWYUU - TPUJTIATAIOTCS B MPWIOKEHUSX K MarucTepCKOM
JUCCepTaINK), BKIt0Yasi 000CHOBAHUE MPHUHATHIX MPOEKTHBIX PEHICHUNA C MO3UIUN
AKOJIOTUW U OXpaHbI TPY/a.

e OOTOOTYET O TPOBEACHHBIX aBTOPOM HCCIeNOBaHUSIX (He MeHee 4
(uethipex) doTorpaduii Ha pa3IUYHBIX dTaNax).

I'maBa 4. DOxoHomuyeckas d(H(PEKTUBHOCT, BHEIAPEHHUS  PE3yIbTATOB
UCCIJIeIOBAHUS.

e OIllcHKa WHHOBAIMOHHBIX PHUCKOB TMPU BHEAPECHHH HOBBIX MAllMH U WX
pabouynx OpraHoB, MPUOOPOB, AMITAPATOB WIIM HHOTO 000PYI0BaHU.

¢ TeXHHKO-I3KOHOMHYECKOE 00OCHOBaHUE eIMHUIHOTO CO3/1aHusA
IPOEKTUPYEMBIX MalllMH U MX pabOouux OpraHoB, MPUOOPOB, arMapaToB WKW MHOTO
000py0BaHUS.

e TexHUKO-IKOHOMHYECKUN aHaJus, ITO3BOJISIFOILU I yOenuTh
aTTECTAllMOHHYI0O KOMHCCHIO B PpalMOHAJIBHOCTU MPEJIaraéMoro IMpOEKTHOIO
pemieHus (B paMKax OTpacid, pEeruoHa WIM TPEANPHUATHS) TO YIACIbHBIM
MOKAa3aTelsIM CPABHEHHS C YIETOM KA TAIBHBIX BIOYKEHUH.

Jlis meaaroru4eckoro xapakrepa MarucTepcKkoi quccepTaluy peKOMEeH Ty eTcs
cienyronias CTpyKkTypa:

I'maBa 1. CocrostHue paccMarpuBaeMoii TPOOIEMBI.

Kpurnueckoe onucaHue COBPEMEHHBIX M KIACCUYECKHUX JIUTEPaTypHBIX
MCTOYHUKOB, OTHOCAIIUXCA K METOJUKE M TEXHOJIOTMHM TOJTOTOBKH HHXEHEPHBIX
KaJIpoB (Ha OCHOBE CPEJIHEr0 MPOQPECCHOHATLHOTO, BBICIIETO WX JOMOJTHUTEIBHOTO
00pa3oBaHus).

I'naBa 2. TeopeTnueckoe 000CHOBaHUE PEUICHHS TOCTABJIEHHBIX 3a/1a4.

[IpencraBieHre OCHOBHBIX 3aKOHOMEPHOCTEH, 2TaloOB, IEPUOI0B U MHEHUH TI0
paccMaTpuBaeMOMYy CEIMEHTY MeJaroruueckoi 1esTelbHOCTH.

I'naBa 3. ccnenoBarenbckas 4acThb.
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[IpoekTUpOBaHME CUCTEM UTOrOBOIO KOHTPOJS 3HAHWWA CTYAEHTOB IIO
HaNPAaBIECHUIO «ATPOMHXKEHEPUsD», WU pa3paboTKa AIMEKTPOHHBIX 00pa30BaTEIbHBIX
PECYpCOB MO CHEIUAIbHBIM JIUCHUIUIMHAM HaIpaBiICHUsI «ATPOUHXKEHEpUS», WIN
MOAEIUPOBAHME W BU3YAIU3alMs CIOXKHBIX TMPOLECCOB B  arpOMHKEHEPUU
OCpe/ICTBaM UHGOPMAITMOHHO-KOMY HUKAITHOHHBIX TEXHOJIOTHH, 1701071
MPOCKTUPOBAHUE OHKCIEPTHBIX M HWHTEIUIEKTYaIbHBIX HMH(POPMALMOHHBIX CHCTEM
00pa3zoBaHUs M KOHTPOJISI OCBOCHUSI KOMITIETEHITUN B arpOMHKEHEPUH, WU pa3paboTKa
ANEKTPOHHBIX  PEecypcoB Il  HMH(OPMALMOHHOTO  OOECHEYEHUsT  CHCTEMBI
KOPHOPAaTUBHOTO OOy4YEeHHMS W KOHCAJITHHTA B arpoNpOMBIITUICHHOM KOMITIEKCE, WU
pa3zpaboTKa AMEKTPOHHBIX 00pa30BaTEIbHBIX MPOrPaMM MOATOTOBKH MEHEIKEPOB MO
MpoAa)kaM U CEPBHUCHBIM YCITyTaM, WK pa3padoTKa UHBIX BOMPOCOB MEIAarornyeckoro
aCreKTa, YJIy4YIIalomMX METOJUKY WIM TEXHOJOTHIO TOJArOTOBKA WHKEHEPHBIX
KaJIpOB.

I'maa 4. Ilemarormyeckas 3¢G@(EKTUBHOCTh BHEAPEHUS PE3YyJbTAaTOB
HCCIEI0BaHUS.

Omnpenenenrie negarorndeckod 3PGEKTUBHOCTH BHEAPEHUS] PE3yJbTaTOB
UCCJIEIOBAHMS, YKAa3aHHE HA BBOJAMMbBIC OTPAHUYEHUS JOCTUKEHUS MEeAaroruiyeckoro
pe3yibTarta.

B paznene «3akitoueHue» NpoBOAUTCA CUHTE3 BCEX MOJTYUYEHHBIX PE3yJbTaTOB
U UX COOTHOIIEHHE ¢ OOIIeH LEeNbl0 M MOCTABICHHBIMU 3ajadyamMu. VIMEHHO 31ech
COEPKUTCS «KBHUHTICCEHIUSD» TOrO HOBOIO 3HAHMS, KOTOPOE BBIHOCUTCA Ha
oOCyXJeHre U OIIEHKY OOIIECTBEHHOCTH B Tpolecce MyOJIMYHONM 3alluThl
quccepTaluy. 3akIIOYUTENbHAS YacTh MPENNojaracT Haluuue 0000IEHHON
UTOTOBOM OLIEHKH MPOJCIaHHON pabOTHI.

Paznen «bubnuorpaduueckuil CiUucok» COIEPKUT CBEACHUS 00 MCTOYHHUKAX,
UCIIOJIb30BAaHHBIX TIPU BBIIIOJIHEHUH MAarucTepCcKoil auccepranuu. B BbIMYyCKHOU
KBUIM(UKALMOHHON padboTe OakajlaBpa CBeIEHUS 00 JMTEpaTypHbIX HCTOYHUKAX
pacrnoyiararotcst 1o andaBuTy U HyMepyroTcst apabckumu 1udpamu (B COOTBETCTBUU
¢ 'OCT 7.1.). lna dbopMupoBaHHs ypOBHS KOMIICTCHTHOCTH, JOCTAaTOYHOTO IS
NPUCBOCHUS KBaTU(pUKAIKUU (CTETIEHN) «MarucTp», aBTop JOJDKEH PacCMOTPETh HE

menee 30 TuTepaTypHBIX HICTOUYHUKOB.
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CranmapTel W HOpPMaJIM B CIHCOK JIUTEpATyphl He BKimodaroT. llpwu
HeoOxoauMocTH, cchliky Ha Homep ['OCTa yka3bIBalOT B TEKCTE.

[IpunoxxeHuilt MOXKET ObITh OJHO WM HECKOJIbKO. Eciu npunokeHuit Oonblie
OJIHOTO IUIeTcs cnoBo «lIpunoxeHus».

B pazpgen «llpunmoxeHus» ciemayer OTHOCUTH BCIIOMOTATENIbHBIA MaTepHall,
KOTOPBIM MPU BKIIOUYEHUHU €r0 B OCHOBHYIO 4acTh pabOThl 3arpoMoxzaaer Tekcr. K
BCIIOMOTATEJIbHOMY MaTepHally OTHOCSITCSI TaOJHIbl BCIIOMOTATENbHBIX ITU(PPOBBHIX
JNAHHBIX, HWHCTPYKUMH, METOJMKH, pacneyaTku Ha OBM, wumoctpanuu
BCIIOMOTATENbHOTO XapakTepa wiud ¢opmaTta cBbiie A4, 3amnoiHEHHbIE (HOPMBI
OTYETHOCTH W JPYrHUX JIOKYMEHTOB, TEXHOJIOTHYECKHUE CXEMbI, (OTOMATepUalbl;
XapaKTepUCTUKN O0OpYyJOBaHHUSA, IMIOJYYCHHbIE NATEHTHI, JUIUIOMBI, TPaMOTHhI,
0JIaroAapHOCTH, CIPABKU O BHEJAPEHUM PE3YyJIbTATOB PabOTHI U MPOUYUE TOKYMEHTHI,
YKa3bIBAIOIIME Ha OOILIECTBEHHOE NPHU3HAHWE MAarucTepCKOd AUCCEpPTaLNH;
HEOOXOJUMbIE YEPTEXKHU; TUTYJbHBIE JIUCTBI M HUHBIE PEKBU3UTHI COCTABIIEHHBIX
CTYJIEHTOM MAarucTparypbl METOJUYECKUX YKa3aHUM UM Hay4yHbIX ITyOIMKalWi;
pe3yNbTaThl  MHXKEHEPHO-NEeNaroruueckux  HUCCIeJoBaHMM u  mpodee (IO
COTJIaCOBAaHUIO C HAYYHBIM PYKOBOJMUTENEM). 3aBepllaeT pa3fesl OAUH HK3EMILISP

MPE3CHTAIUH K JIOKJIay.
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4. OBIIUE TPEJOBAHUS O®OPMJIEHUS
MATMCTEPCKO# JTUCCEPTALIAN

4.1. O6mme TpedboBaHUS

Marucrepckue auccepTaluu SBISIIOTCS TEKCTOBBIMUA JOKYMEHTAMH U JTOJKHBI
coctaBiaTbes B coorBercTBuu ¢ ['OCT 2.105, 'OCT 2.106, 'OCT 7.32 u ECKJI.

TekcT Maructepckoil JuccepTalvy BBIMIOJHSETCA B MEYaTHOM BapuaHTe (Ha
IpaBax PyKOIUCH) Ha OJHOM cTopoHe ucTa popmara A4 (297 x 210 mm). [Ipu sTom
COOII0At0TCs MOJIs: clieBa — 25 MM, cipaBa — 10 Mm, cBepxy u cHu3y — 20 MM.

AO3arHbIi OTCTYN - 15 MM OT JIEBOM TpaHUIIbI TEKCTA.

Texct Habupaercs mpudrom Times New Roman, Beicota cHMBOJIOB 14,
MEXCTPOYHBIM HHTEpBan 1,5, BBIpaBHUBAHUE OCYIIECTBIISIETCA «IO IIMPUHEY.
[leyaTh TekcTa OCYIIECTBISAETCS YEPHBIM LIBETOM.

TekcT MarucTepcko OHUCCEpTALMU PA3IENSIOT Ha paslielibl, MOJApa3Ieibl U
MTYHKTHI.

Paznensl  [OMKHBI  MMETh TMOPSAKOBBIE HOMEpAa B TIpenenax Bcel
MOSICHUTEJIbHOM 3aMuCcKu, 0003HaUeHHbIE apaOCKUMU [U(paMu ¢ TOYKOH.

[Toapa3zaenbl JOMKHBI UMETh CBOKO HYMEpalMIO B Mpeenax Kaxaoro pasziena.
Homepa nopapasnenoB coCTOST M3 HOMEPOB paslena W MoApaszeiia, pas3ieleHHbIX
TOuKO. B KOHIIe HOMepa mojpa3aena A0KHA TaKKe CTABUTHCS TOUKA, HANPUMEp:
«2.3.» (Tperuii moapaszaea BTOPOro paszzena).

[TyHKTBI HyMepyIOTCsl apaOCKUMHM IudpamMu B Ipejenax KakKJaoro nojpasaena,
BKJIFOUEHHOr0 B pazaen. HoMep myHKTa COCTOMT M3 HOMEPOB paszfena, Mojpasziena,
NyHKTa, pa3leleHHBIX TOYkaMu. B KOHIle HOMepa MyHKTa JOJDKHA OBITh TOYKa,
HarpuMmep: «3.5.2.», (BTOpo# MyHKT MATOr0 NOJpa3zesia TPEThEro pasena).

Ecnim  pasgen winm moapasien  COCTOMT M3 OJHOTO  ITyHKTA, OH
TaK)Xe HyMepyeTcs,

BHyTpu NyHKTOB WM MOAMYHKTOB MOTYT OBITh NPHUBEICHBI MEPEUYHCIICHHUSI.
Ilepen kaxIoM MO3UIMEN MEPEUYUCICHUS CIEAyeT CTaBUTh ACPUC WU CTPOUHYIO
OykBy co ckoOkoit. [[ns manmpHelmied aetanu3anuu HEOOXOIWMO HCIOIb30BaTh

apabckue mudpel co ckoOkol, Hanpumep: 1), 2), 3) u T. 1.
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Kaxaplii MyHKT, MOAMYHKT W TEpEYHCICHHE 3amuchiBaloT ¢ ab3ama. Ha
KaXJI0M JiucTe pasmeriarot 27-30 cTpok.

HanMeHoBaHMs pa3/ienoB 3allMChIBAIOT B BHJE 3arojOBKOB (CHMMETPUYHO
TEKCTY) IPOMUCHBIMU OYKBaMHU.

HanmenoBanus moapa3feiioB 3amMChIBAIOT B BHJIC 3arojoBKOB (¢ ab3aria)
CTpOYHBIMHU OyKBaMH (Kpome IMepBoil mponucHoi). [lepeHocsl clIoB B 3arojOBKax He
JomycKaroTcsl. TOUKy B KOHIIE 3arojloOBKa HE CTaBsT. ECIIM 3arojJoBOK COCTOMT M3
JBYX MPEUIOKEHUHN, UX PA3IAENSIOT TOUKOM.

Kaxnpi pasgen Marucrepckord AUCCEpPTAlMM PEKOMEHAYETCS HAYMHATH C
HOBOTO JIMCTA.

3aroj0BKM CTPYKTYPHBIX YacTedl MOSICHUTENbHOM 3amucku «ConepxaHuey,
«AHHOTaIMs», « BBeneHune» u T.1. MUILTYTCS, KaK U 3ar0JIOBKH pa3/ieoB.

B marucrepckoit guccepTalyu He MPeayCMOTPEHO HaHECEHHE paMKH pabodero
10JI1 U OCHOBHOM HAaJIIIMCH.

[Ipn HEOOXOOUMOCTH KOHCTPYKTOPCKHH pa3fen MOXKET ObITb OQOpMIIEH C
OCHOBHOI HaJAMUCHIO ISl IEPBOIO JUCTA pasfena 1no ¢Gopme 2, a Mociaeayonmx — Mo
dopme 2a, T'OCT 2.104. B sTOoM cnyudae, TekcT B pamke ¢dopmara ciegayer
pacrnosiaraTh Tak: B Hayajle CTPOK  PACCTOSIHUE JOJKHO ObITh HE MEHEEe 5 MM OT
JMHUU PAMKH, B KOHLIE CTPOK HE MEHee 3 MM, CBEpXY M BHHM3Yy TekcTa He MeHee 10
MM.

OrneyaTky, OMMCKU M TpapUUeCKue HETOYHOCTH, OOHAPYKEHHBIE B IMPOIIECCE
BBIMIOJIHEHUSI paOOThI, JTOMYCKAETCS UCIPABIATh MOJYUCTKON WM 3aKpalluBaHUEM
0enoil Kpackoil 1 HAaHECEHUEM Ha TOM >K€ MECTe HCIPaBICHHOTO TeKCTa (Ipadukm)

MAIIMHOIIMCHBIM HUJIN PYKOIIMCHBIM CIT0COOOM.

4.2. ®opmy.Jibl
®opmysibl B MAaruCTEPCKON aUCCEepTallMd HYMEPYIOT apaOCckumu 1udpamMu B
npenenax pazaena. Homep popmynbl cocTouT u3 HOMepa paszzesia U MOPSAKOBOTO
HOMepa (opmyiibl, pa3ferneHHbIX Toukoi. HoMep ykasbpIBaloT ¢ MpaBOi CTOPOHBI

JTUCTa Ha YpOBHE (POPMYIIBI B KPYTIIBIX CKOOKAX.
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Ccpulky B TEKCTE Ha TMOPSAKOBBIM HOMEp (OpMysbl JAlOT B CKOOKax,
HaIpumep, «...B popmyie (3.1)».

B dopmynax B KkadecTBE CHMBOJIOB Clelye€T MPUMEHATh OO0O03HAUYCHUS,
YCTaHOBJICHHBIE COOTBETCTBYIOIIUMHU TOCYIapPCTBEHHBIMU CTaHIapTaMHU.

3Ha4YeHHS] CHUMBOJIOB M YHCJIOBBIX KOX((OUIIMEHTOB, BXOIAIMUX B (HopmyIiy,
JOJDKHBI OBITh MPUBEAEHBI HEMOCPEICTBEHHO MMOoJA (hopMyJioil. 3HAUEHHE KaxKJI0Tro
CHMBOJIA JAIOT C HOBOM CTPOKHU B TOM IOCIIEIOBATEIBHOCTH, B KAKOW OHU MPUBEICHBI
B (opmyne. IlepBas ctpoka pacmmppoBKH AOTKHA HAYMHATHCS CO CJIOBA «TIE»
0e3 3HaKOB MpEMUHAHUS TIOCTIE HETO.

[Tpumep 3anucu nepBoit GopmyJibl B TpeTheM pazjene (r1asa 3):

CexyHnHas nojada BbiceBarouero anmapara ( ompenensiercst mo dopmyue:

_M-B -V (3.)
=02 |
riae M - HopMa BbiceBa y100peHUH, KI/Ta;
B - mmpwunHa 3axBara cesiku, m;
V' - CKOpOCTh IBMXKEHHS arperara, M/c;
Z - KOJIIMYECTBO BBICEBAIOIINX aIIapaToB, IIT.
Ecnu popmyna (ypaBHEeHHE) HE yMeIaeTcs B OJIHY CTPOKY, OHA JIOJDKHA OBIThH
MepeHeceHa Mocie 3Haka paBeHCTBa (=) WM TOCie 3HaKoB: Iuitoc (1), MuHyc (-),

yMHOXeHUE (*) U JeneHue (1) ¢ KOMUPOBAHHWEM IOCIAEIHEr0 B Hauajie cieayromen

CTPOKH.

4.3. llpumevyanus
B npumMeuaHusix K TEKCTy W TaOJUIIAaM YKa3bIBalOT TOJBKO CIpPaBOYHBIC U
MOSICHATOIIME JaHHbIe. Ecam mMeeTcs OJHO NMpHMEYaHHWe, TO €ro He HyMEpyIoT H
nociie cioBa «IIpuMeuanue» craBat aeduc, a caM TEKCT MPUMEUYAHUS HAYMHAIOT C
3ariaaBHOM OykBbl. Eciu npuMedanuii HeCKoJibKo, To nociie cinoBa «IIpumedanusy He
CTaBsIT IBOETOYHE, a MPUMEUAHUS HyMEPYIOT apaOckumu 1udpamu 6€3 TOUKHU MOCIe

HHX.
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4.4. OdopmileHne WILIIOCTPALMIA

Bce mmmroctpanuu (potorpaduu, cxembl, 4epTEk U U T. 1.) B MAaruCTEPCKOU
JUICCePTAIIN UMEHYIOTCSI PUCYHKaMHU.

Pucynku HymepyroTcs B mpenenax paszziena apabckumu 1mdpamu. Homep
WUTIOCTPAIIMM COCTOUT W3 HOMEpaA paszfiesia U MOPSIKOBOTO HOMEpPA WIUTIOCTPAIIHH,
pa3lieJI€HHBIX TOUYKOM, HapuMep: pucyHok 4.1.

Cchutky Ha paHee YIMOMSHYThIE WIUTFOCTPAIMH JIAal0T ¢ COKPAIEHHBIM CJIOBOM
«CMOTpPW», HATIPUMEP: «CM. pHC. 4.1».

Nnmoctparumn MOTyT OBITH PACMOJIOKEHBI KaK MO TEKCTY MAarucTepCKOM
auccepTanuu (BO3MOXHO ONIMKE K COOTBETCTBYIOIIMM YacTsIM TEKCTa), TaK U B
NpWI0OKEeHUU. PacnomnokeHne WUTIOCTPalry A0JKHO OBITh Takoe, YTOOBI €€ MOXKHO
ObLI0 paccMmarpuBaTh 0Oe€3 TMOBOpoTa cTpaHuipl. Eciaum Takoe pasmelleHue
HEBO3MOKHO, PacIolaraloT WUTIOCTPALMU TaK, YTOOBI Il paCCMOTPEHHUS HAZ0 OBLIO
HOBEPHYTh CTPAHUILY IO YaCOBOM CTpEIIKE.

[Ipy  BHIMOTHEHWMM  WUTIOCTPALMKA  TPEANOYTHTEIRHO  HCIOJIH30BaHHE
KOMITbIOTEPA, MIPU 3TOM Ha MeYaTh OHU BBIBOSTCS] YEPHBIM I[BETOM.

Wnnroctpaniun ~ UMEIOT ~ HaMMEHOBAaHWE W TOSCHSIONIME  JIaHHBIC
(mogpucyHouHb TekcT). CroBo «PHCYHOK» W HaMMEHOBAaHHE TOMEIIAIOT TMOCIe

IMOACHHUTCIIbHBIX JAHHBIX K OHHU PACIIOJI0KCHBI, KaK IIOKA3aHO Ha pUC. 4.1.

8
e f—,/;‘“

T /1
I
' 3
SO 3 ¢
VYcnoBuble o00Oo03HaueHus: 1 — NOABMKHOW KOHTAKT, YCTAHOBIICHHBIM Ha
CEeKTOpe; 2 — KOHTAaKT Ha NOJBHXHOM pbluare; 3 — INTENCEIbHBIA Pa3bEéM Ha

TpaKTOpeE.

PucyHok 4.1 — DiekTpuueckas cxeMa CUTHAIN3alliH,
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4.5. Tabsmubl u ux ogopmiieHue

Hudporoit maTepuan pacyeToB U pPe3yibTaTOB HCCICAOBAHUNA OQOPMIISIOT B
Bunae Tabmum. Tabmuila WMeEeT 3aroloBOK, KOTOPBIA BBITIONHSIIOT CTPOYHBIMH
OykBaMHu (KpoMe NEpBOM MPOTMCHON) ¥ TIOMEIIAIOT HaJ TaOIUIIeH.

3arojoBKM CTPOK M CTOJIOIOB TAaOJUIBI HAYMHAIOT C MPOMUCHBIX OYKB, a
MOJI3arOJIOBKM CO CTPOYHBIX, €CIM OHH COCTaBJISIIOT OJHO TPEATIOXKEHUE C
3aroyioBkoM. [loa3arojioBku, WMEIOIMNUE CaMOCTOATEIBLHOE 3HAYCHUE, NHIIYT C
OponucHOW OykBbl. B KOHIE 3arojloBKOB M MOA3arojOBKOB TaOJMI] 3HAKU
MIPENUHAHUS HE CTaBAT. 3aroJIOBKU YKa3bIBAIOT B IUHCTBEHHOM YHCIIE.

JlnaroHaiabHOE JI€TIEHUE «IIANKW TaOIUIBI HE JOMyCKAeTCs.

BricoTa cTpok Tabnuiibl JoMKHA OBITH HE MEHEE § MM.

Han neBbIM BepXHUM YIJIOM TaOJMIIbI TMOMEIIAIOT Haanuch «Tabnuma» c
yKa3aHHEM TOPSIKOBOTO HOMEpa M Ha3BaHUS TaOJIHUIIHI.

Tabnuupl HyMepyroT apabckumu I1udpamu B mpeaenax paznena. Homep
TaONMUIBI TOJDKEH COCTOSATh M3 HOMEpa paszieiia M MOPAIKOBOTO HOMEpa TaOIHIIbI,
pasze’eHHbIX ToukoM, Hampumep: «Tabmuma 1.2» (Bropas Tabnuia mNEPBOTO
pazzena).

[Tpu mepeHoce 4acTy TaOMUIBI HA APYTOW JIUCT €€ Ha3BaHHE MOMEUIA0T Ha
nepBoil yacthto. Ham mocnemyromumMu  9acTIMU  TaOMUIlBI  TUIIYT  CJIOBO
«IIpomomxkenune Tabmuirst 3.1», eciu B pa3ene HECKOIbKO TaOJIHII.

I'pady «Ne m/m» B Tabnmiy He BKiIro4aroT. [Ipu HeoOXoquMMOCTH HyMepaluu
nokasaresyiei, mapaMeTpoB WM APYTUX JIaHHBIX MOPSAJIKOBbIE HOMEpPA YKa3bIBAIOT B
OOKOBHWKE TAOJHIIBI TIEpEl MX HauMEHOBaHUEM. [ 00JIeTYeHHs CCHUIOK B TEKCTE U
IpH IepeHoCce TaONHMII JoImycKaeTcss HyMmeparus rpad (cMm. Tadmuiy 3.1).

Ecnu Bce mapameTpsl, pa3MelieHHbIC B TAOJIHIIC, BRIPAKEHBI B OTHON U TOM Ke
eAuHUIEe (PU3NYECKOW BEIMYMHBI (HApUMEp, MWUIMMETpPax), COKpaIIeHHOEe
0003HaYEHUE E€IUHUIIBI (PU3MUECKON BETWYMHBI TOMENIAIOT Haja Tabnwuiei. Eciu

udpoBOE WIM MHBIE JaHHBIC B TaOJHWIlE HE MPUBOJAT, TO B Tpade CTaBIT MPOUYEPK

(cMm. Tadm. 4.1).
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Tabnuna 4.1 [lomyckaemast HyMepalius mapameTpoB U rpad TaOIuIbl

0 Hopwma tumna
auMEHOBaHUE IapameTpa po5 P75 P-150 P-300
1. MaKCI/IMaJII;HEUI IIPOITYy CKHAS o5 75 150 300
CIIOCOOHOCTH II1°/C, HE MEHEe
2. Macca, kr, He OoJjiee 10 30 60 200
Tabnuna 4.2 Pazmepsl B MM
HAnamerp C C1 I 1 1P
3eHKepa
Or10mgo 11 3,17 0,45 - 3,00 0,25
cB. 11 no 12 4,85 1,30 0,44 3,84 -
cB. 12 1o 14 5,00 2,30 4,20 4,45 1,45

IIpumeuanue. [lomyckaercss 3aroloOBKM M TOA3arojoBKH Tpad TaOIUIBI
BBITIOJIHATH Y€pe3 OJUH HHTEPBAJ.

WuTtepBanbl B Talnuile, OXBAaTHIBAIOLIUE JIOObIE 3HAUEHUS BEIWYHH,
o0o3HayatoT MHororouuem (...). VHTepBanpl 3HAue€HUN BEIWYUH B TEKCTE
3aIlMCHIBAIOT CO CIIOBAMU «OT» U «JI0» WJIH Yepe3 THPE.

Ha Bce Tabnuiibl JOMHKHBI OBITH CCBUIKM B TEKCTE MAaruCTEPCKON JucCCepTalu,
Hampumep: «...B Tadn. 1.2». Ecniu Tabnuia He uMeeT HoMmepa, clioBo «Tabmuia» B

TCKCTC ITMIIYT IIOJTHOCTBIO.

4.6. IlpnioxeHust

NnntoctpanimoHHbll  MaTepuasl, TaONMIbl WJIM TEKCT BCIIOMOTATEIbHOTO
XapakTepa JI0NyCKaeTcs 1aBaTh B BUAE MPUIOKECHUI.

[Ipunoxkenne oQOPMISIOT KaK MPOJOJDKEHHWE JAHHOTO JIOKYMEHTa Ha
MOCHEAYIOUIUX €T0 JIMCTaX WM BBIITYCKAIOT B BUJIE CAMOCTOSATEILHOTO TOKYMEHTA.

Kaxnoe mnpunoxxeHue cieayeT HAa4yMHATh C HOBOTO JIMCTa (CTPAHMIIBI) C
yKa3aHHEM HaBepxy cmopaBa crpaHulbl cinoBa  «llpumoxkenue» u  ero
obo3HaueHusa. Kaxoe mnpuioxkeHWe JOJKHO HMETh 3arojloBOK, KOTOPBIHA
3aMKUCHIBAIOT CHMMETPHUYHO TEKCTY C MPOMUCHOM OYKBBI OTAEIHHOM CTPOKOM.

[Ipunoxenus, Kax NpaBUJIO, BBIMOJHAKT Ha Jjuctax ¢opmara A4,
Jlomyckaetcst mpuokeHust opopmitsith Ha uctax ¢popmara A3, A4 x 3, Ad x4, A2 u

Al mo I'OCT 2.301. Ilpu Hamuyuum B MarucTepCcKOM auccepTalnuu 0ojee OHOTO
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NpWIOXKEHUS uX o00o3HayaoT OyKBaMH pyccKoro amndaBuTa, HaMpuMep,
«ITpunoxenne Ay», «llpunoxenne b» u T. a. Wnmoctparuu u TaObIUIBl B
MPUIOKEHUAX HYMEPYIOT B Mpeeiax KakIoro NpuioKeHwus, HanpuMmep: «PucyHok
[1.A.1» (TepBbIil pUCYHOK NPUIOKEHUS A).

Ecnu B Marucrepckoil auccepTaliii €CTh MPWIOKEHUS, TO Ha HUX Jal0T
CCBUIKY B OCHOBHOM TEKCTE€, & B COJICP)KAaHUH MEPEUUCIISIIOT BCE MPUIIOKEHUS C

yKazaHueM X 0003HaYeHU U 3aroJOBKOB.

4.7. Hymepauus cTpaHuIll

Hymeparus 1MCTOB MarucTepCcKoi TuccepTaliii | MPUIOKEHUH, BXOIAIINX B
Hee, TOJDKHA OBITh CKBO3HAS.

CtpaHuIlbl MarucTepcKkor JHUCCEpPTAMM HYyMEpYyIOT apaOCKuMHu Iudpamu.
Homep crpaHuilbl HauMHAIOT CTaBUTh C JIKNCTa «BBemeHwe», mompasymeBas BCe
IpeIIeCTBYIOMME JTUCThI (CTpaHuibl). HoMep cTpaHUIIBI yKa3bIBaeTCs B IMPABOM
BEpPXHEM YTy U 0003Hadaercs 1udpoit. Eciu pucyHoKk win Tabnauiia BHITOJTHEHBI HA
aucre ¢dopmara Oombire, yeM A4, WX YYUTHIBAIOT Kak OJHY cTpaHuiy. Homep

CTpaHUILI B 9TUX ClIydasaX HC IIPOCTABIIACTCS.

4.8. Cincok UCMoJIb30BAHHOI JIUTEPATYPHI
bubnuorpaduueckuii CUCOK UCIOJIBL30BAHHOM JIUTEPATyphl B 00s13aT€IbHOM
MOPSAJKE MPUIIATaeTCA K MaruCTepCKOM TuccepTaium.

B cnucok nutepaTypbl He BKIIIOUAIOTCS CTaHAAPTHI, TEXHUYECKUE YCIIOBUS,
HOpMBI u T.I. HMxXx o00o03HaueHWE YKa3bIBAIOT HEMOCPEJICTBEHHO B TEKCTE
MOSICHUTEIHHOU 3alUCKHU.

B cniucke nutepatyphl clieiyeT yKa3blBaTh:

JUIST KHAT - (aMUJIUI0O U WHUIMAIBI aBTOpa, Ha3BaHWE KHUTH, TOM, YacTh,
BBIITYCK, MECTO U3JIaHUsl, TOJ;

JUISL CTaTel W3 KypHAIOB M COOPHUKOB TPYAOB - (DAMWINIO ¥ WHUIIMAIBI

aBTOpa, Ha3BAaHHUC CTAaTbH, HA3BAHUC KXypHaJlad, roJd, HOMCPp CTPpaHUIbI.
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Kaurm w cratbm OXHOTO, JIBYX W TpPEX aBTOPOB YKAa3bIBAIOT TOJA UX
dbamunusaMu ¥ uHUIMaTaMu. Eciiu aBTopoB 0osiee Tpex, TO yKa3bIBaloTCA (paMUIuu U
WHUITMAIBI IEPBOTO aBTOpa C A00aBICHUEM (Dpa3bl «U Jp.».

[IpuMeps! 3anucH IUTEpaTyPHBIX HCTOYHUKOB:

1. A.c. 487657 CCCP, M.Ki.2 B 01 D 47/06, B 03 C 1/00. T"a3onpombIBaTeis
[Texct] / CunantbeB A.M., lrelinbepr A.M., ABaeenko A.H., Illanruna JLIL.
(CCCP). — 1999247/23-26 ; 3asBn. 25.02.74 ; ony6a. 15.10.75, Broa Ne38. — 2c¢. : min.

2. AnekceeB C.I1. bops06a ¢ nrymom u BuOpanueid B MammmHocTpoeHuu [Tekcr]
/ C.I1. AnekceeB, A.M. Kazakos, H.H. KomoTtunos. — M.: «MamunocTtpoenuey, 1970.
— 208 c.

3. AmOapuymsan B.B. Dxonorundeckass 06e30macHOCTb  aBTOMOOWJIBHOTO
tpaHcnopta [Tekct] / B.B. Am6apuymsn, B.b. Hocos, B.U. Taracos, B.1. CapOaes
— M.: Hayurexsmtusnar, 1999. — 252 c.

4, Barmu T.M.A. Pazpabotka u o0OocHOBaHME croco0a U  CPEACTB
MEXaHU3alNK YIAICHUS OTPAa0OTABIINX Ta30B OT JBUTATENS] BHYTPEHHETO CTOPAHMS
TpakTopa MpH pa3gadye KOPMOB B )KMBOTHOBOJYECKOM MOMENICHHUH. J[UC. KaHI. TEXH.
Hayk / T.M.A. Barau - Psa3aunsb, 1999.

5. Bannor B.M. Opranumzanus W HCHOJb30BaHUE JABYyXGha3HOW Mogadyu
JIM3ETTLHOTO TOTUTMBA TSI CHIDKEHHSI TOKCUYHOCTHU BBIXJIOINA TPAKTOPHOTO JIBUTATEISI.
// ' Te3uchl NOKIAA0B pecnyOJMKaHCKON Hay4YHO-TIpakTUYecKor koHdepenuu. / B.W.
Banuos, U.b. Tpumikun. — Kazaus, 1990.

6. Bpemennass ~ TumoBas ~— METOAMKAa  OMPEACICHHS  HKOHOMUYECKOU
3((PEKTUBHOCTH, OCYIIECTBIISIEMON TTPUPOJOOXPAHHBIMU MEPOTIPUATHUSIMU, U OIEHKU
SKOHOMUYECKOTO YyIepOa, MPUYMHSIEMOr0 HApOJHOMY XO3SWCTBY 3arpsi3HEHUEM
okpyxatomen cpenpl. [Teker] — M.: Okonomuka, 1986.

7. EpemiioB A. I'a3zoBas araka Ha aBronpom [Tekcr] / A. Epemiion // XKypuan
«OcnoBuble cpeactBay. — 2005. — Ne 9. — PUA «POCCBU3HECY.

8. Onetinux  [[.O. Heitpanuzarop st OYUCTKA OTpPaOOTaBIIMX Ta30B

nuzenbHbix asurarene [Tekct] / J.0. Onelinuk // ExxeMecsuHbIil HayYHBIN 5Ky pHAI

«Momnopo#t yuensnit». — 2009. — Ne 5. — .9 — 13. ISSN 2072-0297
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9. IMar. 2030602 Poccuiickas ¢enepamusa, MIIK 6 FO1IN7/08 Vcrpoiictso
JUISL BBITyCKa OTpabOTaBIIMX Ta30B JIBUrateisi BHyTpeHHero cropanusi / Kazakos
I''M., Urnarouu B.C., XaputonoB B.B. - 4753756/06; 3asen. 27.10.1989; omny0.
10.03.95. -3 c.: ni.

10. IIpaBuma EDK OOH Ne 96 (96-01) EamHooOpa3Hbie mnpeamucanus,
Kacaromuecs OQUUUAIBHOTO YTBEPXKICHHS JABUTATENed C BOCIUIAMEHEHHEM OT
CKaTusl JJIsl YCTAHOBKM HA CEJIbCKOXO3SMCTBEHHBIX TPAaKTOpaXx W BHEAOPOKHOMN
TEXHUKH B OTHOIIEHUU BBIOpOCA 3arps3HSIONIMX BEIIECTB ATUMHU JIBUTATEIISIMU
[TekcT].

11. CeupaerenbCcTBO Ha mojie3HyI0 Mojaelb 26596 Poccuiickas deneparnus,
MIIK” F 01 N 7/08. YcrpoiicTBO sl yaajeHHs BBIXJIONHBIX I'a30B OT JIBHTATENIs
BHyTpeHHero cropanus [Tekcr] / Makcumenko O.O., Hekpamesuu B.®., Tpunikun
N.B., Kpeirun C.E., Epoxun A.B.; marerroo0nanarens «Ps3anckas rocymapcTBeHHas
CeNbCKOXO03siCcTBeHHAs akajgeMus um.npod. IT1.A. KocrteraeBa» - 2002111113/20;
3asB71. 24.04.2002; ony6:1.10.12.2002 bron. Ne34. — 2c.: ui.

12.  CnpaBounuk xumMuka. OCHOBHBIE CBOWCTBA OPraHMYECKUX M
Heopranudeckux coequHeHuil. T 2. M. — JL.: Xumus, 1965. — 1168 c.

13. Tpakrop T25A u T25A3: mnacnopt [Tekcr] / IlpousBoacrBeHHOE
obbenuHenne « BaaauMupcKuii TpakTOpHBIN 3aBo1», 1990.

14. Briick R. Experience with the bypass-flow particulate trap with regard to
the reduction of particulate number and — mass for passenger car and truck
applications [Text] / Dipl.-Ing. R. Briick, Dipl.-Ing. P. Hirth, Dipl.-Ing. R.
Konieczny, Emitec GmbH, The PM-Metalit™. — Emitec Inc.
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5. OBIIIUE TPEBOBAHUS K O®OPMJIEHUIO YEPTEXXEM

[Ipu BeImoONHEHUH rpaguuecKoil JOKyMEHTAIUH (YepTexeil, cxeM, rpaduKoB U
T.I.), KOTOpas BXOAUT B COCTaB MAarucT€pCKOM JUCCepTalUHh, HEOOXOIUMO
PYKOBOJICTBOBaTbCS TNPAaBUJIAMU M YCIOBHOCTSAMHU YEPUYCHHS, YCTAaHOBJICHHBIMU

T'OCT u ECKJI.

5.1. @opmathl YepTexei

UepTexu BBITTOTHSIOT HA JIUCTaX OyMaru onpeneineHHoro pasmepa (dhopmara).
I'OCT 2.301 ycranaBnuBaeT ¢GopmaThbl JIUCTOB 4YEpPTEXEW M JIPYTHX JOKYMEHTOB,
MPEyCMOTPEHHBIX CTaHAAPTaMHU HA KOHCTPYKTOPCKYIO TOKYMEHTAIUIO.

dopMar ompenensieTcss pasMepoM BHEIIHEW pPAaMKH, BBINOJIHSIEMON TOHKON
nuHued. dopmaThl MOAPA3NEAIOTCS HA OCHOBHBIE M JIOTOJNHUTENbHBIE. OCHOBHBIE
dbopmatel nonydaroT u3 gopmara A0 myTemM MociIen0BaTEIbHOIO JEIEHUSI €ro Ha
paBHBIE 4YaCTH MApAJUIEIbHO MEHbIIEH cTopoHe. JlomyckaeTcss NpUMEHEHUE
JOTIOJIHUTENIBHBIX  (hOpMaATOB, O0O0pa3yeMbIX yBEIWYEHHEM KOPOTKHX CTOPOH
OCHOBHBIX (hOPMATOB B I1€]10€ YKCII0 pa3 (cM. Tadi. 5.1).

Tabmuuma 5.1. O6o3HaueHre U pa3Mepbl CTOPOH OT OCHOBHBIX U
JIOTIOJIHUTEJIBHBIX (POPMATOB.

OcHoBHBIE opMaThl JlononauTensHble GopMaThl
Ob6o3Hauenue PasmMepbl cTopoH, MM Obo3Hauenue PasmMepbl cTopoH, MM
A0x2 1189x
A0 841x1189 AOX3 1189x
Alx3 841x1783
Al S94x84l Alx4 841x2378
A2x3 594x1261
A2 420x594 A2x4 594x1682
A2x5 594x2102
A3x3 420x891
A3x4 420x1189
A3 297x420 A3x5 420x1486
A3x6 420x1783
A3x7 420x2080
A4x3 297x63
Adx4 297x841
A4x5 297x1051
A4 210x297 A4x6 297x1261
A4x7 297x1471
A4x8 297x1682
A4x9 297x1892
A5 148x210 - -
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[Tpy HEOOXOAMMOCTH IOy CKAETCS MPUMEHATH opmaT AS.

5.2. OcHOBHAS HAANIUCH

®opMy, pa3Mepsbl, TOPAIOK 3aMOJIHEHUS OCHOBHOW HAJIMUCH yCTAHABIMBACT
I'OCT 2.104. Ha Bcex nucrax rpadU4ecKux JTOKYMEHTOB BBINOJHSIOT OCHOBHYIO
Haanuce no ¢opme | (puc. 5.1). Ilpumep 3amonHEHHs] OCHOBHOW HAANKMCH CM. B
MPWIOKEHUH:

OCHOBHYI0O HaJINCh paclojaraloT B MpaBOM HWXKHEM YTy deprexa. Ha
muctax Gpopmara A4 u A5 OCHOBHYIO HAJIMMCh PACIIONIATAIOT TOJIBKO BIOIb KOPOTKOM
CTOpPOHBI JIUCTA.

OCHOBHYIO HAJMKCh PACIIONIAralOT BIUIOTHYIO K BHYTPEHHEH paMKe, KOTOpas
npoBoaUTCA Ha paccrosiHuu 20 MM cieBa OT paMku (opmara, © 5 MM OT Tpex
OCTaJILHBIX CTOPOH opmarTa.

B rpadax ocnoBHo#1 Hagnucu (Homepa rpad Ha puc. 4.1 mokazaHbl B CKOOKaXx)
yKa3bIBaIOT:

B rpadge 1 HamMeHOBaHWE U3JEIUS WIM €ro COCTaBHOW YacTH, Ha3BaHUE
rpaduka WM CXEMBI, a TakK€ HAUMEHOBAaHUE OKYMEHTa, €CIU 9TOMY JOKYMEHTY
npucBoeH mudp. HanMeHoBaHue 3amuchiBaeTCsl KPAaTKO B MMEHUTEIBHOM TMafeKe
eIMHCTBEHHOTO yucia. Ecniu HanMeHOBaHWE COCTOUT U3 JIBYX WK 0oJiee CIIOB, TO Ha
IEepBOM MECT€ TMOMEIIAI0T UMS  CyHIeCTBHTEIbHOE, Hampumep: «Mydra
COeMMHUTENbHAsY; «CXxemMa TEXHOIOTUIECKas» U T.1I.;

B rpade 2 — obOo3HaueHue JOKyMeHTa (4deprexa, rpaduka, CXEMBI,
cnerudukanus u T.1.) mo FOCT 2.201. Ecnu yeptex, cxema H T.I. BBITOJHEHBI HA
HECKOJBKHUX JIUCTaX, TO €AMHOE€ 0003HAYEHHE JOKHO OBITh YKa3aHO Ha KaxJIOM
JUCTE;

B rpade 3 obOo3HaueHue Mmarepuana faetanu (rpady 3amoiHSIOT TOJBKO Ha
yepTexax jJetaiei);

B rpade 4 - muTepy, IPUCBOCHHYIO TAaHHOMY JIOKyMeHTy. [ 'pada 3anosHseTcs ¢
neBo kieTKu. Jlutepa nmpucBamBaeTcs B 3aBUCUMOCTH OT XapakTepa paboThl M BUa

POEKTA:
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VY - y4eOHBIM TOKyMEHT. YKa3bIBaeTCS B JIEBOM KIETKE HA BCEX UEPTEKax,
cxemax U rpadukax.

J1 - TATTOMHBIN POEKT;

b - BemmyckHas kBanudukamonHas padota 0akaiaBpa;

MJI — Mmarucrepckast 1uccepranus;

K - KkypcoBoii IpOEKT.

OHU yKa3bIBatOTCS BO BTOPOM KIIETKE.

P - pabouee mpoekTtrpoBaHue. YKa3bpIBaeTCs B MPABOM KJIETKE HA YepTekKax
COOPOYHBIX €IMHUI] U JTUCTAX UX JAETATUPOBOK;

B rpade 5 — Macca u3zienus Wik ero 4acte B KWIorpaMmax;

B rpade 6 — macmTad m300pakeHUs IpeaMeTa Ha dyeprexe (Ha rpadukax u
cXxemax He 3aroJHsAeTCs);

B rpade 7 — MOpPSAKOBBI HOMEp JMCTa (HAa JOKYMEHTaX, COCTOSIIMX W3
OJIHOTO JIUCTA, Tpady He 3aN0JIHSAI0T);

B rpade 8 — o011ee KOJTUIECTBO JIMCTOB JOKYMEHTA.

B rpadbe 9 - nHazBanme BY3a, oOo3HaueHue QaxynbTeTa, BbIMYCKAIOIIEH
Kadeapsl.

O6o3nauenue pakynprera: D — uHKEHEPHBII.

O6o3unauenue B rpade 9, vanpumep: ®I'OY BIIO PI'ATY U OMTII,

B rpage 10 - xapakrep pabOThI, BHIIIOJHEHHON JIMIIOM, TOANMKUCABIIUM YEPTEK,
HampuMep: pa3paboTa, MpoBepuiI, PyKOBOAMWI U T. 1.;

B rpade 11 - pamuuu aull, NOAMUCABIINX YEPTEK;

B rpade 12 - moanucu ium, GaMuInu KOTOPHIX yKazaHbl B rpade 11;

B rpade 13 - natel noANMcaHus JOKYMEHTA;

B rpadax 14-18 - tabnuiia n3MeHEHUH, KOTOPYIO 3aMOIHSIIOT B COOTBETCTBUU C
I'OCT 2.50.3-74 (B MarucTepckoi nuccepTaiuy He 3arOTHIIOTCS).

O0o3HaueHue uepTexa, 3aMMCaHHOE B Tpade 2 OCHOBHOM HAJIUCH,
3alMChIBACTCS €IIE Pa3 Ha IMoJie YepTeka U pamke pazmepom 14 x 70:

a) noBepHyThIM Ha 180° (B JieBOM BEpXHEM Iy UepTexka), €CIM OCHOBHAs

HAJMKUCh, PACIIOaraeTcs BIOJIb IJTMHHOW CTOPOHBI (hopMara;
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6) moBepHyThIM Ha 90° (B mpaBOM BEpXHEM YITy MO AJUHHOW CTOPOHE
JUCTa), €CJIM OCHOBHAsI HA/IMHUCh PACIIOIAraeTcs 10 KOPOTKOM cTopoHe opmara.
Ha popmare A4 oGo3HaueHne yepTexka 3anuchbiBaeTCa NOBEpHYThIM Ha 180°, a

OCHOBHAA HAAIIUCH PACIIOJIaracTCs TOJIbKO BJOJb KOpOTKOﬁ €TI0 CTOPOHEI.
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Pucynok 5.1 — Odopmienue rpadudeckoil AOKyMEHTAlMd OCHOBHOMU

HaAIINCBbIO

5.3. Cnenuduxauns
SBnseTcss OOHUM W3 OCHOBHBIX KOHCTPYKTOPCKHX JOKyMeHTOB. OHa
OTIpeIeNsieT COCTaB COOPOYHOM €TMHUIIBI, KOMIUIEKCA, KOMIUIEKTA.
Cornacuo I'OCT, cnenudukaiyio COCTaBISIOT Ha OTACIBHBIX JIUCTaX opmaTa
A4 Ha Kaxayr0 COOpPOYHYIO €AMHUITY, KOMIUIEKC WM KOMIUIEKT 1o ¢opmam 1 u la.
OcHOBHAsI HAIMMHACH Ha CHeU(DUKAITIN BBITIOIHIETCS TI0 opme 2 IJIs TIEPBOTO JINCTA

u no ¢opme 2a — misg Bcex mocnenyrommx jguctoB cornacHo ['OCT. dopma

cnenuuKanuy gaHa Ha puc. 5.2 u puc. 5.3.
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I'padbr ciennduxariy 3amoaHIIOT CAEAYIOMUM 00pa3oM:

B rpadpe «Dopmar» ykaspBaloT (oOpMaThl JOKYMEHTOB (uepTexen),
0003HaueHHUA KOTOPBIX 3anmuchiBaloT B rpade «OOo3HaueHue». Eciu HOKyMEHT
(uepTek) BBIMOJTHEH HAa HECKOJIBKUX JIMCTaX pa3IMYHBIX (QopmMaToB, TO B rpade
IIPOCTABIISIIOT «3BE3/I0YKY», a B Tpade «[Ipumedanue» nepeducnsror Bce Hopmarsl.
JInst TOKyMEHTOB, 3amucaHHbIX B pazaensl ((CtanmapTHbele uznenus», «llpouwne
unienus» u «Marepuanbl», rpady He 3anmoiHSIOT. (s nmeraneit, Ha KOTOpbIE HE
BBINTYIIIEHBI UePTEXHU, B rpade ykaspiatoT: bU;

B rpade «30Ha» yKa3bIBalOT 0003HAYEHUE 30HbI, B KOTOPOH HAXOIUTCS HOMEP
MO3UIIUU 3aITMChIBAEMOI COCTaBHOM YacTh (Mpu pa3OUBKE IMOJISI YepTEkKa HA 30HbI 110
I'OCT 2.104);

B rpade «[lo3.» (mo3uims) yKa3blBalOT MOPSAIKOBBIE HOMEpa COCTaBHBIX
yacTel U3Jenus B TOCIEI0BAaTEIbHOCTH 3alicy UX B crieundukanuu. Jns pasaenos
«JloxkymenTanus» u «KommiekTs» rpady He 3alloNHSIOT;

B rpade «OO03HaUEHUE» 3aAMKCHIBAIOT YCIOBHBIA HOMEP JOKYyMEHTa
(ueptexka). Ha cranmapTHble W3Aenusi, Marepuaibl, NPOYUE H3AEIUS, KOMILICKTHI
rpada He 3anoJTHAeTCS;

B r1pade «HammeHoBaHue» 3amuchIBalOT  pa3fesibl B ClEQyIOLIEH
nocienoBaTenbHOCTH: «JlokymeHTarus», «Kommnekco», «COOpOYHBIE €IUHUIIBIY,
«erann», «Crangaptable wu3aenus», «llpoune wu3genus», «Marepuanbh,
«KoMmiekTey. Hanuuue Tex Win UHBIX Pa3liesoB OMPEAENsieTcsl COCTaBOM — NElUHU-
dunupyemoro wuznaenus. HamMeHoBaHME KaKIIOro pasiena YKasblBalOT B BUE
3aroJ0BKa M MOJYEPKHUBAIOT TOHKOM JIMHMEH. Huke KaKIoro 3arojoBKa JTOJKHA
OBITH OCTaBJIEHA OJ{HA CBOOOIHASI CTPOKA.

B paznene «/lokyMeHTaIus» 3aMChbIBalOT TOJIBKO HAUMEHOBAHHUE JOKYMEHTOB
(uepTekeil), BXOASIIUX B OCHOBHOM KOMIUIEKT, Hanpumep; «COOpPOUHBIN 4epTex»,

«I"abaputHblii yepTex», « TexHuuecKkue ycaoBus» U T.11.

B pa3aciic ((CTaHI[apTHI)Ie U3CIINA»  3allMCBIBAIOT HAMMCHOBAHHC U
0003HaUYCHHE PI3I[€J'IHI>1 B COOTBCTCTBHUH CO CTaHAAPTAMHU HA 3THU U3ACIIHA, paciiojiaras

X TpyHIamMy, HAIIPHUMEP: KPCIICKHBIC H3ACINSA, ITOAIIWIIHUKHA, IMIIOHKW W T.MI.
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BHyTpr Kaxmoil Tpymnmbl H3AEIUS PacHojiaraloTcs B an(paBUTHOM TOPSIKE HX
HAaUMEHOBAaHUM, B TIpeliejaX KaKJIOTO HAaMMEHOBaHUSI — B MOPSAKE BO3pacTaHUs
0003HauYEeHHI CTAaHJIapTOB, a B IpeJieyiaX KaXJA0ro CTaH1apTa B MOPSAIKE BO3PACTAHUS
OCHOBHBIX MapaMETPOB WU pa3MEpPOB U3AEIUS, HATPUMED:

CranpapTHble U3ENUS

Bont 'OCT 7805-70 M16x20.58

Bont 'OCT 7805-70 M16x40.88

Bunt M4x8.34 I'OCT 1478-84-93

Bunat M6x10.34 TOCT 1476- 93

Bunt M6x12.48 TOCT 17475-80.

B rpade «Kon.» (konudecTBO) yKa3bIBaeTCs KOJIMYECTBO AETaJeH, MOIy3/I0B U
T.J. Ha OJHO crneuuduIpyeMoe uzaenue; B pasuene «Marepuans» - o0I1ee
KOJIMYECTBO MAaTEpHUaJIOB TaKXKE€ Ha OJHO crenuuuupyeMoe H3Jenue ¢ yKa3aHHeM
eIMHULl (PU3UUECKUX BeIu4MH. JlomycKaeTcss eAMHUIbl (U3NUYECKUX BEJIUYHU
3anucbiBaTh B Tpade «lIpumeuanue» B HENOCPEACTBEHHON ONM30CTH OT rpadbl
«Kom». B paznene «Jlokymenrtanus» rpady He 3amonHsioT; B rpade «[Ipumeyanuey
YKa3bIBAIOT  JIOMOJHUTENIBHBIE  CBEACHHS MO  YCMOTPEHHUIO  KOHCTPYKTOpA,
OTHOCSIIIMECS K 3alMCaHHBIM B CHEUUUKAIMIO M3ICNUSAM, Marepuaiam Hu
JOKyMEHTaM (HampuMmep, IJis JeTalleld, Ha KOTOPhIE HE BBITYLIEHbI YEPTEKHU, MACCY ).

s TOKyMEHTOB (4UepTeKeil), BBIMYIIEHHBIX Ha JABYX WIM 0ojiee JucTax
pa3IMYHbIX (POPMATOB, yKa3bIBAIOT 0003HaYeHHE (POPMATOB, MEpe MepeurncIeHuEM
KOTOPBIX MPOCTABJISAIOT 3HAK 3BE3/I0UKH, Hanpumep: *) A4, A3.

Ha ctpoutensHbie yepTexu crneuudukanms, Kak MpaBUiIo, HE COCTABISAETCS.
[lepeuenr mnomemnieHUH U CchoykO0 Kakoro-aiMbo MPOU3BOJCTBEHHOTO 37aHUS
MMOMEUIAETCS] HEMOCPEACTBEHHO Ha T0JIe YepTeka 3[aHusl I0J HAUuMEHOBAaHUEM

«3KC1'IJ'II/IKaI_II/ISI» .
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6. OBO3HAYEHUE JOKYMEHTALINU
MAT'MCTEPCKOM JUCCEPTALIMU

6.1. CTpykTypa 0003HAYeHUS

BceM KOHCTPYKTOPCKMM JOKyMEHTaM MAaruCTepCKOM IOUCCEPTAlUU JOJIKHO
OBITh MPUCBOEHO  00O3HAYEHHE, KOTOPOE YKa3bIBAETCS B OCHOBHOW HAAINMUCH HA
yepTeKax.

B cootBerctBum ¢ I'OCT 2.201 pekomeHIyeTcss TPUMEHATH CIEAYIONIYIO
CTPYKTYpy 0003HAaYEHUS JOKYMEHTALIUU:

M. 00. 00. 00. 00. 000. [OAE

1 2 3 4 )
rae  MJI — marucrepckas auccepranus;

1- nocnennue aBe uKUdphl roj1a BEINOJIHEHUS MATUCTEPCKOM AUCCEpTaLlUu;

2 - HOMEp BBITYCKHOW KBaTHU(PUKAIMOHHON MAarucTepCKOM auccepTanuu
(TTOPSAIKOBBIN HOMEP aBTOpA MO MPHUKaA3y 00 yTBEPKICHUH TEM);

3 - HOMep nmcTa (YepTexa) MaruCTepCKOr TUCCEPTAIMK, MCXOAs M3 oOmmei
cnenudukanuu, Hanpumep: 01 — reHmIaH xo3sictBa; 02 - mokazarenu
XO03UCTBEHHOU AesTenbHOCTH; 03 - TEeXHOJIOrMYecKass cXeMa IPOU3BOJICTBEHHOTO
nporecca; 04 - oOmuii BUI MalTUHbI U T.11.;

4 - Homep cOOpPOUHBIX eAUHUIL (Y310B) MAITUHBI;

O - HOMEpa Y3JIOBBIX COEIMHEHUN (MOAY37I0B) B COOPOYHBIX E€IUHHIIAX,
HarpuMmep: 010 - croiika cBapHas; 020 - monmunuuk B cOope; 030 - pama u T.1.
3nech ke 0003HAYaKOTCS HOMeEpa JeTaleil, BXOIAIIMX B COOPOYHYIO EIUHUILY,
narpumep: 001- Bai ; 002- xpwimika; 003 - ymop u T.1;

JE - mmdp KOHCTPYKTOPCKOTO JOKyMeHTa (0003HayaloT MpONUCHBIMU
OyKBaMH), HAIIpUMeEp:

Al - ananu3 Npou3BOACTBEHHON JIE€ATEIbHOCTH MPEAIPUATHS,

I'3 - rpadux 3arpy3ku,

I13 - mosicHuTEeIbHAS 3aIIMCKa,

CBb - cOopouHBIif UepTEK,
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BO - ueprtex obmiero Buaa (MaiivHbl),

TY - TeopeTHYECKUI YEPTEK,

I'Y - raGapuTHBIN YEpTEK,

M Y - MOHTaXXHBIN YEPTEK,

Tb - Tabnuua,

TK - TexHonoruueckas kapra,

UK - uccrnenoBarenbckas KapTa,

AP - apxXuUTEKTypHbIC PEIICHUS,

I'Il - reHepanbHBIN IUIAH,

OX - oxpana Tpya,

TII - TeXHUKO-?PKOHOMHUYECKHE TTOKA3ATENH,

O6o3nauenune cxembl: CI' — rugpaBiandeckas, CK — kuHemaruueckas, CO —
anektpuueckasi, CI1 — mHeBMaTuueckas.

I (A1; A2; A3) - npoyne 10KyMEHTHI.

[Ipumeuanus:

1. B oGo3naueHuu ueprexeit aeraneit mudp 10KyMEHTa HE YKa3bIBAETCSl.

2. Ilpumep o603HAUECHHS JOKYMEHTA MPUBOAUTCSA B MPHIIOKeHUH 13.

6.2. CxeMbI 1 UX 0003HAYEHHE
CxeMblI BBITIOJHSIOTCS 0€3 coOMoAcHMsT MaciTaba, KOMIIAKTHO, HO SCHBEIMH U
yAOOHBIMU JIJIS X YTCHHUSI.
Ha cxemax pgomyckaercs momeniaTh pa3iddyHble TEXHUYECKUE JdaHHBIE,
XapakTep KOTOPBIX ONpeAesieTcsl Ha3HaueHueM cxeMbl. [lepedeHb 5311€MEHTOB,
M300paKEHHBIX Ha CXEMe, JAl0T WIM Ha 4YepTeKe HaJl OCHOBHOW HAIMCHIO, WIIH

BBITIOJTHSIIOT B BUJE CAMOCTOSITEILHOTO JAOKYMeHTa Ha juctax ¢opmara A4 (210 x
297).
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7. PABOYME YEPTEXHU JETAJIEN
7.1. OdopMiienue padoumnx yepTresKkeit

PaGounii yepTexxk AeTalii ATO KOHCTPYKTOPCKHM JIOKYMEHT, COJEpKaliuit
M300paKEeHUS JeTalu W JpYrue JaHHble, HEOOXOJMMBIC MJISI €€ HM3rOTOBJICHUS U

KOHTPOJIA. K »stum JaHHBIM OTHOCATCA pPasMCpbl, YCIOBHBIC 3HAKHW, HAAIIHMCH,

TaOIUIBI U T.J. (TEKCTOBAsI YaCTh YEPTEKEH ).

Ha mome 4deprexxa, KpoMmMe U300paXeHHUM JeTalld C pa3MepaMd M

HCO6XO)II/IMBIMI/I 3HaKaMM, pacnojJararoT OCHOBHYIO HaAllUCb, TCXHHUYCCKHC

TpeOoBaHUs (HAJ OCHOBHOW HAJMKChIO), 3HAKH IIEPOXOBATOCTH (B TIPaBOM

BEpXHEM YIIIy), TOBEpHYTO€ 00O3Ha4YeHHE dYepTeka (B BEPXHEM JICBOM WIIH
npaBoM yriy (opmara), Tabiuily mapameTpoB MPH HM300paKEHUU 3y0daThIX KOJIEC,
3BE37I0YCK U T.I1. (B IPaBOil CTOPOHE BILUIOTHYIO K BHYTPEHHEH paMke ¢opmara).

KommnonoBka pa60qer0 4CpTCiKa ACTAIW, BBIIIOJTHCHHOI'O Ha (bopMaTe A3 nnn

Al, nana Ha puc. 7.1,

TlosepiyTaoe Y CAOBILIE 3HAKH, XaPUKTCPUBYIOUME {
oBozHAUCIINC WEPOXODUTOCTL 11OBEPXHCT I

v~ 3ona Huu:x:cuu;p..\'suz'm 7/;////’/
t’}/’,// LBt IS .///4'5{;?,/’-'}"/,’/;§///// Tabnuua
r;/ ; Konrtyp 7 Kourtyp /
;-/?’ st30Bpaxernn /%::/-":; 13obpax. /
7 :
é Kownryp g Texuugccxite Tpeboparss
% wlaBpaxeuug 4.
g ]
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Pucynok 7.1 — KoMmnoHoBka pabouero ueprexa aeTaiu

7.2. Hagnucu Ha paGo4ux yepreskax

[IpaBuna HaHeceHMs] Ha uYepTEKaX HAAMUCEH, TEXHUYECKUX TPEOOBaHUN U

tabaun u3noxeHsl B [OCT.

Tekct HaAIIMCH JOJIXKCH OBITb TOYHBIM H KpaTKUM MW pacliojJararbCsa

mapaJijiCaIbHO OCHOBHOU HaJIINCHU YCPTCIKaA.
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3aronoBok «TexHuueckue TpeOOBaHUsS» HE NUIIYT. IIyHKTHI TEXHHYECKUX
TpeOOBAaHUM JTOJKHBI UMETh CKBO3HYIO HYMEPAIMIO W TPYHIIUPOBATHCS MO CBOEMY
XapakTepy, IPUMEPHO B CIEAYIONIEH NMOCIEA0BATEIILHOCTH:

a) TpeOOBaHMS, TPEIBABISIEMbIE K MaTepualy, 3aroTOBKE, TEPMHYECKOM
00paboTKe W K CBOMCTBaM Marepuajga TOTOBOM JeTalM (TBEPJIOCTh, BIAKHOCTD,
TUTPOCKOTTUYHOCTh, JIEKTPUUECKUE U MATHUTHBIE CBOMCTBA U T.I1.);

0) pasMmepsl, TpeaclIbHbIC OTKIOHEHHUS pa3MepoB, (HOPMBI U B3aHMMHOIO
pPAaCMoJIOKEHUS MOBEPXHOCTEN, MACCHI U T.IL.;

B) TpeOOBaHHMS K Ka4deCTBY NOBEPXHOCTEH, yKa3aHUs 00 WX OTIENKE,
MOKPBITUU U .

Kax1p1i1 MyHKT TEXHUYECKUX TPEOOBAHU 3aIIMCHIBAIOT C HOBOM CTPOKHU.

Hannucu, oTHOCsMecs K M300pa)keHUI0, MOTYT COJiepkKaTh He Oosee JIBYX
CTPOK, pacnoyiara€MbIX HaJl MOJKOW JIMHUHA-BBIHOCKM W MOJ HEW. JIMHWIO-BBIHOCKY

3aKaHYMBAIOT WM TOYKOM HAa N300paKeHHUH, WU CTPEIKO# (puc. 7.2.).

a) Jlmuepasf cropona 6) Pudnenue cergaroe 1,0

\ N TOCT 21474-5
v ;

Pucynok 7.2 — Hanecenue Haanmuceil OTHOCAIIUXCS K H300pasKeHUIO

HanMeHoBaHMe neTaayd B OCHOBHOM HAJIMCH 3allMCHIBAIOT B UMEHUTEIHLHOM
nmajeke B €AMHCTBEHHOM 4YHCIe. B HaWMEHOBaHUSX, COCTOSIIUX W3 HECKOJIBKUX
CIIOB, Ha TIEPBOM MeECT€ TOMENIAI0T WMs CYIIECTBUTENbHOE, Hampumep: Kogeco
3yb6uamoe.

B mHammmcsx Ha dYepTekax HE OJDKHO OBITh COKpAIleHWd CJI0B, 3a

UCKJIIOUCHHEM OONICTIPUHATHIX, a TAK)KE YCTAHOBIICHHBIX B CTaHIapTaXx.
7.3. HaneceHue pa3MepoB M NpeaebHbIX OTKJIOHEHUit

[IpaBuna HaHeceHHs pa3MEPOB U NPEAETbHBIX OTKJIOHEHUM Ha dYepTekax

ycranaBnuBaeT ['OCT.
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Pa3mepsr Ha dYepTekax yKasplBalOT Pa3MEPHBIMH YHCIaMU U pa3MEPHBIMH
auHusMHA. HaHeceHne pasMepoB MPSMONIMHEHHBIX OTPE3KOB, AYyr W JPYTUX
MMOBEPXHOCTH JIaHO Ha puc. 7.3-7.5.

JluHeliHbIE W YTJIOBBIE pa3Mephbl COCTABHBIX YaCTeW H3JeIus, COOPOUHBIX
eIUHMIL U JeTaiiert Heooxomaumo coriacoBath ¢ I'OCT 6636-69* u I'OCT 8908-81,
KOTOpPBIE COOTBETCTBEHHO YCTAaHABIMBAIOT 4YEThIpE pAAa dYHCEN ISl BBIOOpa
JIMHEMHBIX Pa3MEPOB U TPU PAJIa 3HAYCHUH YTIJIOB U YKIIOHOB.

I[Ipu pa3paboTke KOHCTPYKIMHM W3ACIHAS H IPOCTAHOBKE pa3MepoB
HeoOXoauMo uUMeTh moHsATHEe O Oazax orcuera. CormacHo 'OCT 21495-76* 6a3bl

NO/PA3NIESA0T  HA:  KOHCTPYKTOPCKME  (OCHOBHBIE M BCIIOMOTATElbHbIE),

TCXHOJOTUYCCKHUEC U UBMCPHUTCIILHBIC.
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Pucynok 7.3 — O6uiue npaBuiia HAHECEHUS Pa3MEpPOB
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Pucynok 7.4 — HaneceHnue pa3MepoB JIyT, TMaMETPOB U PAUyCOB
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Pucynok 7.5 — IIpocranoBka pa3mMepoB KBaJpara, KOHYCHOCTHU U YKJIOHA

HSMepI/ITeHBHaH 0aza onpeaciri€CT OTHOCUTCIBHOC IMOJOKCHHUC 3al'OTOBKH HIIN

HU3OCIINA 1 CPCACTBA UBMCPCHUA.
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Cornacho ['OCT, pa3Mepbl, ONPEAECHSIONIME IOJI0KEHUE COMPATraeMbIX
MOBEPXHOCTEH, MPOCTABISAIOT, KaK MpPaBWJIO, OT KOHCTPYKTOPCKHX 0a3 ¢ ydeToM
BO3MOYKHOCTH BBITIOJTHEHUS M KOHTPOJISI 3THX Pa3MEPOB.

KoHcTpykTopckue ©0a3bl  ONPENENsIoT MOJOXKEHHE B U3JACIUU  JIO00M
coopouHoi eauHuUIBl uiu faetanu. Cpeau HTux 0a3 MOTyT OBITh CKPBITHIE 0a3bl B
BUJIE BOOOpakaeMoil IIIOCKOCTH, OCH WU TOUYKH.

TexHonornyeckas 6aza onpeaenseT MoJ0KEHHE 3ar0TOBKU MPU U3TOTOBICHUT
WJIH PEMOHTE U3CIHS.

Ha paGouyem uepTeke kpoHmreiHa (cM. puc. 7.6) B KadecTBe NpuMepa
MOKa3aHbl KOHCTPYKTOpCKHE 0a3bl, YCIOBHO OTMEUEHHbIE 3a4epPUECHHBIMU
TPEYTOJIbHUKAMHU, TPH TUIOCKOCTH (TPEThS TUIOCKOCTH-IDIOCKOCTh CUMMETPHH), OT
KOTOPBIX OTJIOXKEHBI PUCOCAMHUTENbHBIC pa3Mepsl &, b, d u C

Ha nmnpuBeneHHOM dYepTe)ke UWMeETCsl €mle OJHa  BCIOMOraTelbHas
KOHCTpPYKTOpCKasi 0a3a (JuTeliHasl), KOTOpas yBsi3aHa C OCHOBHOUM 0a30il uepes
pasMepbl K U N B UCHONB3YeTCs JUIsl U3TOTOBICHUS JIMTEHHONW MOJETH U MPUEMKH
(KOHTpOJIE) OTIIMBKH.

[IpenenvHble OTKIOHEHHS JHMHEHHBIX pPa3MEpPOB YKa3bIBAIOT Ha 4YepTek)ax
HETMOCPEACTBEHHO TI0CIE€ HOMHMHATBHBIX Pa3MEpOB YCIOBHBIMU 0003HAYCHHUSIMHU
nosei nomyckoB B cooTtBeTcTBUU ¢ ['OCT 25346-82, nanpumep: 18H7, 12e8, umm

YUCIOBBIMHU 3HAYCHUAMU, HaHpI/IMep;
+0,018 -0,032
18 y 12_0]059.
[IpenenbpHbIC OTKIOHEHHS pa3MEpOB JeTajiel, W300paKCHHBIX Ha YEPTEKE B

c60pe, YKa3bIBalOT OAHUM U3 CIICAYHOIUX CIT0CO0OB:

H1l 40,16
soffll 018 g ML)
ﬂ hll(_o,la)

—-0,48

r'aAc¢ B YHCIHUTCIIC YKa3bIBAIOT 0003HaYCHMS (I/IJ'II/I 3H3‘IGHH$I) IIoJIsL JOITyCKa

MpEACIbHOIO OTKIIOHCHHUA OTBCPCTHSA, 4 B 3BHAMCHATCIIC — TO KC JJIA BaJia.
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[IpenenbHble OTKIOHEHUS JIMHEHHBIX W YTJOBBIX Pa3MEPOB OTHOCHUTEIHHO
HU3KOW TOYHOCTH, a TakKe JOMYCKH CBOOOJHBIX IMOBEpXHOCTeH oT 12 mo 18
KBaJIUTETa MOYKHO HE yKa3bIBaTh HEMOCPEJICTBEHHO MOCIE€ HOMUHAIBHBIX Pa3MEPOB,
a OroBapMBaTh OOIIEH 3alMChI0 B TEXHUYECKHUX TPEOOBAHMAX UYepTexkKa, HapUMep,
I CHUMMETPUYHBIX TMPEACNIbHBIX OTKJIOHEHUM, Ha3Ha4aeMbIX Mo 14 KBaauTeTy
3aMuCh MPOU3BOJAUTCS B CIIEIYIOIIEM BUJIE:

1714

«Heyka3aHHbIe TIpeeIbHBIC OTKIIOHSHUS pa3MepoB + —— ».

Vka3bIBaTh MNpEACIbHBIC Pa3MEPbl JOIYCKACTCA TaKXKC Ha C60pO‘IHBIX
JepTeiKax MId 3a30pOB, HATATOB, MCPTBLIX XOA0B U T.II., HAIIPHUMCDP:

«OceBoe cMelIeHre Kynadka Beiepxkath B npeaenax 0,6-1,4mm.»

o B2 | V)

S 25

i

7.
@
z.'*"I

Bcnoroza ngexlun)an - — ,i
(AUMEUHaR,
Sasa /é‘; [ : %
—

R 40
[
=]
l
3

> 1 AnGLKOCIAU [ NADEXQCMU
‘R_/?]E_ cummempny Gemani)

PucyHok 7.6 — UepTexx KpoHIITEHHA

Jlns moBepXHOCTEH JieTaneil, KOTopble 00paldaThIBAIOTCS MOCIE COOPKH WU
COBMECTHO C JPYTrod JEeTalbl0, B TEXHUYCCKUX TPEOOBAHUAX MHUIIYT CICAYIOIINC
yKa3aHus:

1) «Pa3mepsl B ckoOKax mocie cOOpKm» (Ha 4epTexe JeTalM TaKhue pa3Mephl

3aKJIIOYAIOTCA B KPYIJIbIe CKOOKH);
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2) «O0paboTKy MmO pasMepaM B KBAJAPATHBIX CKOOKax TPOWU3BOJHUTH
COBMECTHO ¢ JCTajlblo ...» (Ha 4epTexe pa3Mepbl IEMEHTOB, 00pabdaThIBACMbIX
COBMECTHO, 3aKJIFOUAIOT B KBaJpaTHbIE CKOOKH);

3) ecnu OTHEIbHBIE SJIEMEHTHI M3JCNHA JOJDKHBI ObITh 00paboTaHbl TIO
IpYroMy H3Aenvi0 (MPUTHAHBI K HEMY), TO pa3Mephbl TaKUX DJIEMEHTOB JOJKHBI
OBITh OTMEUYEHBI Yy M300pKEHUS 3HAKOM «*», a B TEXHUYECKUX TpPeOOBAHUSIX
3amuchiBatoT: «* [loBepx. A 0OpaboTaTh MO ZET..., BeIAEpkaTh pasmep b» (roe A -
o0Imasi TMOBEPXHOCTh JUIsi JBYX u3Aenuid, b — oO0mmuil pasMep conpsraembix

MMOBEPXHOCTEN: IMaMETP, KOHYCHOCTb U T.1I.).

7.4. O003HaYeHH S IEPOXOBATOCTH OBEPXHOCTH
O003HaueHus1 IIEPOXOBATOCTH IMOBEPXHOCTEW M NpaBUia MX HAHECEHUs Ha
yeprexax ycranasnuaeT ['OCT 2.309-73.
[IlepoxoBaToCTh MOBEPXHOCTU 00O3HAUAIOT OJIHUM M3 3HAKOB, MPUBEIECHHBIX
Ha puc. 7.8 — 7.13.
[IlepoxoBaTocTh MOBEPXHOCTH  XapaKTEPU3YETCs, B OCHOBHOM, JIBYMs
BBICOTHBIMHU TTapaMeTpamu:
Ra - cpennee apudmMernyeckoe OTKIOHEHHUE TPOPUIISL, MKM;
Rz — BbicoTa nmoBepxHOCTEN MPOGUIIS IO AECATH TOYKAM, MKM;
CuUMBOJIBI M 3HAUEHHUs IIEPOXOBATOCTH YKa3bIBAIOT JJISI BCEX MapaMeTpPOB
mepoxoBaroctu. Harmpumep, 11 mapamerpoB Ra u Rz:
JRa2,5 - mepoxoBarocTh NOBEPXHOCTH OTPAHUYECHA 3HAUCHUEM MapaMeTpa
Ra, paBHoOrO 2,5 MKM;
vRz40 - mepoxoBaToCTh MOBEPXHOCTH OTPAaHUYCHA 3HAUEHUEM IapaMeTpa
Rz, paBHoro 40 Mxm.
[Ipumevanus:
1. Tapametp Ra siBnsercs mpeAanoYTUTEIHHBIM.

2. TlpennouturenpHbie 3HaUeHUS mapamerpa Ra: 100; 50; 25; 12,5; 6,3; 3,2;
1,60; 0,80; 0,40; 0,20; 0,100; 0,050; 0,025; 0,012.
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3. Ilpennmouturenvubie 3HaueHus mapamerpa Rz: 400; 200; 100; 50; 25;
12,5:6,3; 3,2; 1,60: 0,40; 0,20; 0,100; 0,050.

7.5. O003HaYeHM e IEPOXOBATOCTH HA YepTesKax
3HaKU IIEPOXOBATOCTH HA H300pPKEHHM JETalld paCIoiaraloT Ha JIMHHUSX
KOHTYpa, BBIHOCHBIX JIMHHMSX WJIM Ha TIOJKaX JWHUK-BRIHOCOK. (O003HAUYCHUS

IIEPOXOBATOCTU MOBEPXHOCTEH NPUBEACHBI Ha puc. /.8 — 7.14.
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Pucynox 7.8.

Ecnm mepoxoBaToCTh BCEX MOBEPXHOCTEH ACTAN JAOKHA OBITh OJUHAKOBOMH,
TO B IIPABOM BEPXHEM YIIIy UepTeKa HAHOCAT 001ee 0003HAUEHUE ILIEPOXOBATOCTH,
MpUYEM pa3Mephl U TOJIIMHA JIMHAN 3HAKa TOJKHBI OBITH B 1,5 pa3a Oouiblie, 4em B
0003HaYCHUSIX, MPUMECHSIEMBIX Ha N300pakeHun netaiu (puc. 7.8).

Ecnu oIMHAaKoBOW MOJKHA OBITH HIEPOXOBATOCTh HE BCEX MOBEPXHOCTEHN
NETaJIM, a TOJIbKO 4YacTH HMX, B IIPaBOM BEPXHEM YIUNIy 4YepTeka IOMEIIAIOT
0003HauYEeHNE OJIMHAKOBOW IIEPOXOBATOCTH (MPEANOYTUTENBHO MpeolIaaroneil mno
YHCITy MOBEPXHOCTEN) U YCIOBHBIM 3HAK. JTO O3HAYaeT, YTO BCE MOBEPXHOCTH, HA
KOTOpPBIX Ha M300pa)kKeHUM HE HAHECEHbl 3HAKHU IIEPOXOBATOCTH, JOJKHBI MMETh

IEPOXOBATOCTh, YKa3aHHYI0 B INPaBOM BEPXHEM YIIy 4YepTeka Nepes] 3HAKOM B
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ckoOkax. Pa3mepnl 3Haka, B3SITOrO B CKOOKH, JIOJDKHBI OBITh OJMHAKOBBIMH C

pa3MepaMu 3HaAKOB Ha H300pakeHuH aetanu (puc. 7.9).

& \/R=20(]
! | \_/Z?aiz ’ e 1|* j

Pucynok 7.9.

Korza gacte noBepXxHOCTEN AeTanu He 00padaThIBaeTCs MO JAHHOMY YEpPTEXKY
(ocTaércss B COCTOSIHMM IOCTAaBKH), B IIPABOM BEPXHEM YIIIy YepTeka MOMELIAIOT

3HaKW, a Ha W300paXKCHWM HAHOCAT 3HAKHM IIEPOXOBATOCTH Ha 0OpabaThIBacMbIe

noBepxHoctH (puc. 7.10).
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Pucynox 7.10.
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Ecnu mepoxoBaTocTh MOBEPXHOCTEH, 00pa3yromMX KOHTYp, JOKHA OBITh
OJIMHAKOBOM, 0003HaUEHHE MIEPOXOBATOCTH HAHOCAT o1uH pa3 (puc. 7.11). duamerp

BCIIOMOTaTEILHOIO 3Haka © = 4...5 MmMm.

- ()

R60

SS9
|~

——————

Pucynok 7.11.

Korpaa mepoxoBaTocTh OHOM M TOM K€ MOBEPXHOCTHU PA3IMYHA HA OTACIBHBIX
y4acTKax, 3TU Y4aCTKH Pa3srpaHUYMBAIOT CIUIOLIHOW TOHKOW JIMHUEW C HAHECEHUEM

COOTBETCTBYIOIIHUX pPa3MEepPOB M 0003HAUCHUH 1IepoxoBaTocTH (puc. 7.12).

{%2,5 ‘ R, 10 R.2,5
L e | e T
J&Y/Z/ /ﬂ J ]

Pucynok 7.12.

O6o3HayeHHEe MIEPOXOBATOCTH pPabOYMX TMOBEPXHOCTEH 3yObeB 3yO0daThIX
KOJIEC, DBOJIBBEHTHBIX IUIMIICB U T.IL., €CIIM HAa YEPTEk,E HE MPUBEIAEH UX MPOPUIIb,

YCJIOBHO HAHOCST Ha JTUHHUU JCTUTEIbHON MoBepxHOCTH (puc. 7.13).

89



R.25

4—— S8 4

-

Pucynok 7.13.

O06o3HayeHUe  OJMHAKOBOM  IIEPOXOBATOCTHM  IMOBEPXHOCTH  CIOKHOMU
KOH(UTYpaluu JOMyCKAaeTCs MPUBOJUTh B TEXHUYECKMX TPEOOBAHMSIX 4YepTexa,

CChlJIasACh Ha 6YKBCHHO€ 0003HaUYCHHUE MEPOXOBATOCTHU, HAIIPUMEP: KIICPOXOBATOCTDb

noBepxHOCTH A/ R, 40 » (puc. 7.14).

[Ipu 5TOM KOHTYp MOBEPXHOCTU OOBOAST YTOJIICHHBIA IITPUXITYHKTHUPHOMN
nuHuert (Ha paccrossHuu 0,8-1 MM) ¥ OTBOJAST OT HEE JIMHUIO-BBIHOCKY, Ha TOJIKE

KOTOpPOU MUIIYT OYKBY, 0003HAYAIOIIY IO TOBEPXHOCTD.

Pucynox 7.14.

7.6. MaTepuaJibl U X 0003HAYEHHS

7.6.1. UyryHsl

Cepuuii uyeyn, otnuBkua n3 kotoporo BeimyckatoT no 'OCT 1412-85, mapok
10, 15, 18, 20, 25, 30, 35. Lludpsr 0603HaYaIOT IpEACI MPOYHOCTH HAa PACTSHKCHHE B
kr/mm?. Yyrynsl mMapku 10 u 15 mpuMeHsIOT IS Cl1aOOHArpyKEHHBIX JIETAlEH;
mapok 20...35 — ist cTaHWH CTaHKOB, 3yO4YaThIX Kojiec W T.M. JIJIsi OTBETCTBEHHBIX
JeTaliel MW CII0KHOW KOH(Urypalud NPUMEHSIOT BBICOKONPOUYHBIA YYTYH MapoK

35...100 mo TTOCT 7293-85. IIpumep o6o3nauenus: CH 25 'OCT 1412-85.
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Koexkuii uyeyn TPUMEHSIOT N W3JENUN, paboTalomUMX B YCIOBHUAX
OTUHAMUYECKHX HArpy3ok, BeimyckaroTcs no ['OCT 1215-79 nByx knaccos:
deppurtosslii (D) mapok 30-6, 33-8 u 1.1. u nepiutoBbii (I1) mapok 45-7,50-5 u T.11.
IlepBoe uHCIIO TOKA3BIBAET BPEMEHHOE COMPOTHUBIICHUE pa3pbiBy, BTOpOE —
oTHocutensHoe yanunenue. [Ipumep obo3nauenus: OrnuBka KU3-6 © I'OCT 1215-
79.

Mapku JIeTUpOBaHHBIX YyTYHOB M PEKOMEHAAIMU MO UX NPUMEHEHUIO CM. B

I'OCT 7769-82.

7.6.2. Ctamm

Cranu noipa3fensitoT Ha YIIIEpOAUCThIE U JIETUPOBAHHBIE.

Cmans y2nepooucmyr OOBIKHOBEHHOTO KayecTBa uiroTamiuBaioT 1no ['OCT
380-88 cemu mapok, ot 0-if 70 6-i1.

Craib Bcex MapoK M TPYyIIl B 3aBUCUMOCTH OT CTEINEHH PACKUCICHHS
M3TOTABJIMBAIOT KUTISIIIUH (KIT), TOJTYCIIOKOMHOM (TIC) U CITIOKOWHOM (CIT).

[Ipumepsr o6o3nauenuit: CT3 nc T'OCT 380-88 - cramp wmapxu 3,
IIOJTY CHOKOMHAS.

C1noBo «cTtanby» nepea 0003HauYeHUEM YKa3aHHBIX MapOK HE MUIITYT.

Cmany y2nepooucmyro KauecmeeHHyl0 KOHCMPYKUYUOHHYIO W3TOTaBINBAIOT
no F'OCT 1050-88™ ¢ rapanTHpOBaHHBIM XUMHYECKAM COCTABOM U MEXAHHMYECKUMMU
cBoiictBamu Mapok 08, 10, 15, 20 u T.1. [Ipumep oboznauenus: Cranp 45 'OCT
1050-88 (cioBo «Ctayiby MUIIYT 0053aTEIIBHO).

N3 cramm mapok 10, 15, 20 usrotaBnuBaroT OOJITHI, BUHTHI, TAUKU; U3 MapOK
45...60 - oTBeTCTBEHHBIE JETANIH, TAKUE, KAK KOJIEHYAThIEe BaJIbl, IIECTEPHHU, MTOPIIHU.

Kpome Hemoporux yriaepoaucTsix CTaled [MHUPOKO HCHOJB3YIOT CTallb
MOBBINICHHON U BBICOKOM 00pabaThiBaeMOCTH pe3aHueM, uzroroisieMmyio no ['OCT
1414-75*E. DTy cTayib Ha3bIBAIOT ABTOMATHOW, TaK KaK U3 HEE€ M3rOTaBIMBAIOT Ha
CTaHKax-aBTOMaTaXx Majol OTBETCTBEHHOCTH OOJThI, TalKu, BUHTHI U JIpyTHUE
noaoOHbie aetanu. [Ipumep obo3nauenus: Ctans A12 TTOCT 1414-75.

Jlezuposannvie cmanu. Texuudeckue TpeOOBaHMWS W MapKH JTHX CTajei

ycranapnuBaer ['OCT 4543-71. B ux o0o3HaueHue BKIIOYAIOT 0003HAaYEHHE
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aerupyronux snemMenToB: I - mapranna, C - kpemuus, X - xpoma, H - Hukensi, M -

MonuOJieHa M T.I. U TMPOIEHTHOE COJEpKaHUEe OTUX dJeMeHTOB. Hampumep,
xpoMoHukeneBas ctanb mMapku 20XH o6o3nauvaerca: Cranp 20XH I'OCT 4543-
71(conepxanue yriaepoaa - 0,2 %, xpoma u Hukens menee 1,5 %).

Ecnu nmerane M3roTaBIMBAaeTCs M3 COPTOBOIO MaTrepualia ONPEIEIEHHOrO
npoduis (CTaib MpoKaTHAas), 3allUCh JIOJDKHA COJIEpKaTh CBEJAEHHUS O COPTaMEHTE (B
YUCIUTENE) U MaTepuaie (B 3HaMeHaTese), Hanpumep:

8-h10 'OCT 8560-78

[llecTurpaHHUK , =  =================mmmmmemeee :

45-B-5-T I'OCT 1050-88

rnie ['OCT 8560-78 - cramgapt Ha COPTaMEHT CTalud KaaTuOpOBaHHOU
HIECTUTPAHHOM, C AMAMETPOM BIMCAHHOTO Kpyra 8 mm, ¢ noseMm aomycka HO u3
cTayii Mapku 45, kareropuu 5, ¢ kauecTBoM noBepxHoctu rpymmsl B mo 'OCT 1050-
88, TepMuuecku 00paboTaHHOIM;

[Bennep 20-b I'OCT 8240-89

C13nc-2 I'OCT 535-88'°

rae [OCT 8240-89 - crangapT Ha cOpTaMeHT mBeiepoB, 20 - pa3Mep BBICOTHI
mBesiepa. 'OCT 535-88 - crangapt Ha mpokaT COPTOBOM CTald OOBIKHOBEHHOTO
KauecTBa, MapKH 3, MOy CIIOKOWHOM, KATEropuu 2.

Tpy6a 20x2,8 'OCT 3262-75 tpyba BoorazonpoBoHasi 0ObIYHONW TOUHOCTH
M3rOTOBJIEHUS, BHYTPEHHEro nquaMerpa 20 MM, ¢ TOJIIMHON cTeHku 2,8 MM. Mapka

MaTepHrajia HC yKa3daHa, TaK KaK OHa OIIPpCACIICHA B CTaHAAPTC HAa COPTAMCHT TaKHX

TpyO.

7.6.3. IIBeTHBIE METAJLIbI U CILIABLI

Jlamyns - METHO-IITMHKOBBIN CIUIAB JTUTCUHBIN BBIITYCKAIOT CIEIYIOINX MAapOK:
JI-63; JIA67-2,5; JIAXKMn 66-6-3-2; JIK80-3JI u nmp. IlepBoie aBe mudpsl Tar0T
cojiep’)kKaHUEe MEJIHM B MPOIEHTAaX, MOCIEAYyIOmure MUGPHI - MPOICHTHOE COASPKaHUE
IpYyTUX KOMIIOHEHTOB (ayitoMuHusi - A, xene3a - K, mapranma - Mo u T.71.),

octanbHOe IUHK. [Ipumep o6o3nauenns JI-63 'OCT 17711-75.
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bpon3el onoBsiHHBIC TUTEHHBIE U3TOTABIUBAIOT MAPOK:
BbpOLICH3-7-5-1 T'OCT 613-79; BpAXMI] 10-3-1,5 I'OCT 1628-78 u np. B
NPUBEIEHHBIX NpuMepax OykBbl 0003HavatoT: O - onoso, Il - muuk, C - ceunen, H -
HUKenb, A - amomunuil; K- xemezo, M - mapranen; mudpsl - cojaep:KaHHe
AJIEMEHTOB B %.

AJIFOMUHHEBBIE  CIUIaBbl, TPeAHA3HAUYCHHBIC JIJIsl TUThs, 0003HayaroT AJl 1,
AJI2 u T.1., s koBku - AK1, AK2 u T.1., oOpabarsiBaembie napiernueM /11, JI2 u
T.11. (ropamomunuii). CruiaB amoMuHUS ¢ KpeMHHEM (S1) Ha3bIBalOT CHITYMHUHOM -
CUJI-00, CUJI-0 u 1.4. [Ipumepsr 0003HaYECHMIA:

AJI9 TOCT 2685-75 (ns OTIIMBKM TOHKUX CJIOKHBIX (hOPM JIeTalIe);

AK8 I'OCT 4784-74 (17151 MOKOBOK);

J16 TOCT 4784-74 (s MTaMIOBKUA BBICOKOTIPOYHBIX M JICTKUX JCTaJICH).

Hudpst 9, 8, 16 yka3piBaloT HOMEp CILIaBA.

Hemeranmnuueckue wmarepuanbl, KOTOPBIE IIMPOKO HCIOJIB3YIOTCS, MOKHO
BBIICIIUTH CIEAYIOIIHUE:

a) pesuna wmacinoctoiikas wsarkas MC-M  3x200x250 T'OCT 7338-77
(3x200x250 - pa3mepsbl B MM);

0) napornum T1OH 0,8 TOCT 481-80 (0,8 - TosmmHa mapoHUTa B MM);

B) mexcmonum IITK-20 copt 1 TOCT 5-78, rne 20 - auameTrp CTEp>KHS
(Mapka HCIHOJIBb3YETCsl, B YAaCTHOCTH, IS M3rOTOBJIEHUS OECHIYMHBIX IIECTEPEH);
tekcronut A-10,0 'OCT 2910-74, rne A - mapka, 10,0 - TonmuHa 1ucTa B MM;

I) 60WI0K TEXHUYECCKHH W JACTald W3 HEro, Jis  MAIlWHOCTPOCHHUS -
tonkomepctubii  (COCT 288-72), nonyrpy6omepctHbiii (I'OCT 6418-81).
[Tpumepsr 0603HaYEHUS:

Boiinoxk TC7 I'OCT 288-72, rne T - TonkomepcTHbld, C - CaIbHUKOBBIN, 7 -
TOJIIIUHA B MM;

Konbiio CT75-50-7 TOCT 288-72, rae uncina 0003Ha4aoT pa3Mephl KOJbIIA;

) ¢moponnacm WCNONB3YIOT [UIsI W3TOTOBJICHHSI NPOKIAJIOK, IUIAHTOB,
MaH>KET, BKJIQJbIIIEH MNOAIIMIHUKOB W Apyrux wuzaenuil. Bemyckator no ['OCT

10007-80*E mapok: C - mis cneumsaenuid, I1 - mis snexrpousomnsuuu, O - ob1Iero
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HazHayeHus, T - [ TOJCTOCTEHHBIX W3Ienuid u TpyOompoBomoB. IIpumep

o6o3nauenus: Oropormiact - 411 'OCT 10007-80.

7.7. O003HaYeHH e MOKPBITHIL, 00PA00TKHU U MOKAa3aTeeil CBOWCTB
MaTepuasoB

O06o03HaYeHUs] MOKPBITUI M TMOKA3aTeIM CBOMCTB MAaTepUajoB HAHOCSTCS Ha
yeptexax usnenuit B coorserctBuu ¢ ['OCT 2.310-68.

7.7.1. O603HaYeHNsI MOKPBITHI

3amuTHbBIE, JEKOPATUBHBIC, W3HOCOYCTOWYMBBIE, AJIEKTPOU3OJSAILNOHHBIE U
JIpyTU€ TOKPBITUS TPUBOMAITCS B TEXHUYECKHX TpeOoBaHusix ueprexa. llepen
o0o3HaueHreM ULy T cioBo «IlokpbiTHEY, MOCTE 0003HAUECHUS TOKPBITUS - TAHHBIE
0 Marepuaie MOKPBITUA, T.€. MapKy marepuaia u cranaapT. lloBepxHocTH, Ha
KOTOpbIE HAHOCATCS TMOKPBITHs, 0003HAYaIOT OYKBaMH - Pa3HBIMH JUISl TOKPBITHIA
pa3UYHBIX TUIOB (puc. 7.15). 3anuch B TEXHUUECKUX TPEOOBAHUSAX JEIAIOT IO
tuny: «IlokpeiTue nmoBepxuoctu Jl..., mosepxnocreu b...»; «IlokpsiTe MOBEPXHOCTH
A..., ocTaIbHBIX ...» Win «IIokpeITHE ..., KpOME MOBEPXHOCTU A». ECiu moBEpXHOCTH
MOKHO ONPEAEIUTh OJHO3HAYHO, TO 3amuch JenaroT no Ttumy: «llokpeitue

HapyXHBIX IOBEPXHOCTEH...».

Pucynok 7.15.

Ecaym moBepXHOCTh OJHO3HAYHO ONPENENINTH HENb3d, TO MOBEPXHOCTb, HA
KOTOPYIO HAHOCHUTCSI TIOKPBITHE, OOBOIST YTOJIIEHHON IITPUXITYHKTHPHON JTMHUEH
Ha paccrosuud 0,8-1 MM OT KOHTYpHOM JIMHUHM, 0003Ha4alOT OYKBOM W TIpH

HEOOXOMMOCTH MPOCTABIISIIOT pa3mepsl (puc. 7.16).
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Pucynok 7.16.

7.7.2. Iloka3aTe/ i CBOIICTB MaTepuaJioOB

[Toka3arenu CBOWCTB Marepualia U3JEIUN, MOABEPTaEMbIX TEPMUUYECKOU WU
IPYTUM BUAaM 00pabOTKH, IPUBOIIT B TEXHUIECKUX TPEOOBAHUSIX YEpTEkKa, MU Ha
U300paKeHUH U3/ICTTUA.

B 0003HaueHNM yKa3pIBAIOT CIEAYIONINE TIOKA3aTeIu: TBEPAOCTh MO PokBemty
(HRCs, HRB, HRA), tBepmocts no bpunemto (HB), TBepaocts o Bukkepey (HV),
mpeaesl IPOYHOCTH (CTs), TIPeaen yrupyroctu (ay), yaapayio Bsazkocts (KCL[, KCV,
KCT), rnyouny oopadotku (h) u T.11.

3HaueHUsl TOKa3aTeJed CBOMCTB Marepualia  YKas3bIBAKOT  IpeleIaMu
(manpumep: h 0,7..0.9; 40..46HUC3) win HOMUHAIHLHBIMH 3HAYCHHUSIMH C
peeNbHBIMU OTKIIOHCHUSMH.

[Ipu 0603HaUYEHUM TBEPJOCTH MPHUHAT CIACAYIOMMA MOPSIOK 3alKCHU: CHavyasia
YUCJIOBOE 3HAYEHWE, a 3aTeM OyKBbI, OOO3HAYAIONIME METOJ[ OIpPEACIICHUS
TBEPIOCTH.

Ecnm oOpaboTke moaBepraroT OTACIbHBIC YYACTKU W3MAETHS, TO UX OOBOIAT
YTOJIIEHHOW IITPUXIMYHKTUPHON JMHUEW Ha pacctossHuM 0,8...1 MM OT JUHHUH
KOHTYpa, U TOKa3aTeJIM MPOCTaBIISIIOT HA TOJIKE JIMHUU-BBIHOCKHU, MTPOBEACHHON OT
IITPUXIYHKTUPHOM nuHKHU (puc. 7.17-7.19).

Ecnu Gosiblilyto 4acTh MOBEPXHOCTH MOABEPraloT OJHOMY BUIY 00pabOTKH, a
OCTaJIbHBIE MIOBEPXHOCTH - APYTrOMY WM NPEAOXPAHSAIOT OT HErO, TO B TEXHHUYECKUX
TpeOoBaHUAX AenaroT 3anuch no tumy: «40...45 HRC, kxpome moBepXHOCTH Ay, UIH

«30... 35HRC, kpome MecTa, yKa3aHHOTO 0CO00» U T.I.
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Pucynok 7.17.

SRS

r e .
L TBYh06..12:50. 5505
Pucynok 7.18.
4242 HRE

Pucynok 7.19.

Ilpumeuanue. I1pn NCNONb30BaHUM JIIS1 U3TOTOBIICHUS J€TAEH YIIIepOAUCTBIX
ctanei Tuma: cranb 30, 35, 40, 45, crane Y8, u 1p. Ha YepTexKe neTaneit He0OX0aMMO
IPOCTaBUTh TEPMOOOpPAaOOTKY, HHAY€ UX CBOICTBA OCTAlOTCS Ha YpPOBHE
Manoyriepoauctbix craned tuna Cr3, Ct5 u 1.4. [Ipumeps! 3anucu: «3akaauTh 10
HKC»50»; «Tepmoobpaborare 10 TtBepmoctu HKC245»; «3akanute B Macie

HRC»55» u 1.11.

7.8. Yka3zaHue HA 4yepTe:kax J0MyCKOB (popMBbI U PACIOJIOKEHUSA
MOBEPXHOCTEN

Jlonycku (opMBbI U PaCIIONOKEHUS TIOBEPXHOCTEH YKa3bIBAIOT Ha YepTEekKax

ycnoBHbIMU 00o03HayeHusiMu corsiacio ['OCT 2.308-79. Tepmunbl u onpeaeneHus
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701y cKOB (hopMbl U pacronokenus nmosepxuocrei - mo 'OCT 24642-81. Yucnosele
3HAYEHUS JI0MYCKOB (POPMBI U pacronokeHus nosepxHocreit - mo 'OCT24643-81.

Bun nonycka ¢GopMbl M pacloNOKEHUS IOBEPXHOCTEH JOJKEH ObITh
0003HaueH Ha 4YepTexe 3Hakamu (rpaduyecKUMH CHUMBOJIAMHU), MPUBEJACHHBIMU B
tabmuue 7.1.

Tabnuua 7.1 — 3Haku 0003HaYEHUs BUJIOB JOIyCKa (POPMBI U PACHOIOKEHUS

[pynma ponyckos Bua nonycka

Homycx npaMossdedEocTH

Jonyck TUIOCKOCTHOCTH
Honyck popmet | Jlomyck KpyriocTH
Jornyck umnuHApHIHOCTH

Honyck npoduis NpOACLHOIO CeYeH A

Homyck napamiensHocTi

Jonyck nepneHauKyIApHOCTH

Jlonyck RakioHa

JHomyck

pacnonoxke Jonyck coocHOCTH

HOmycK CHMMETPUYHOCTH

TMo3muEonHuH 10mycK

Homyck nepecevenna oce

Honyck papuansuoro Suenua. Jlomyck
Topuesoro Ouenud. Jlomyck Grenua B
Cymmapusie 3aaHHOM HANpPaBNEHUH :
NOMyCKH (hOpME! H
PacronoKe s

N x¢m©f\}—§l|QOD\§

JIOImycK MoMHOro panHansHoro OHEHHA. ¢ g

Honyck nosaHoro Topuesoro Guesns.

Honycx Gopast 3a5aHHOIO NMpoduis

IIpn ycnoBHOM 0003Hau€HHMM AAHHBIE O JOIyCKaxX (OPMBI U PacHOIOKEHUS
MOBEPXHOCTEN YKa3bIBAIOT B MPSMOYTOJIBHON paMKe, pa3/ieJIeHHON Ha JiBe U Ooiee
4acTH, B KOTOPBIX TOMEUIAIOT:

B MEPBOM - 3HAK JOMyCKa Mo Tabiuile; BO BTOPOH — YHCIOBOE 3HAUECHUE
JI0TyCKa B MWJIJIUMETPaX; B TPEThEW U MOCIENyIONMX OyKBEeHHOE 0003HaueHue 0a3bl
(6a3) wim OykBeHHOE€ OOO3HAUYEHHE ITOBEPXHOCTHU, C KOTOPOW CBSI3aH JOMYCK

PacIOJIOKEHUSI.
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Pamku crnemyer BBIMOMHATH CIUIONIHBIMUA TOHKHMH JIMHUSAMHU. Beicota 1mmudp,
OyKB M 3HAKOB, BIHCHIBAEMBIX B paMKH, JIOJDKHA OBITH paBHA pasmepy mpudra
Pa3MEpPHBIX YHCEIL.

Pamky pacrionaraioT TOpU30HTAIBHO, COEUHSAS €€ C AIEMEHTOM, K KOTOPOMY
OTHOCHUTCSI JONYCK, CIUIOIIHOW TOHKOW JIMHUEW, 3aKAaHYMBAIOUICKUCS CTPEJIKOM.
CoenuHuTenbHas JUHUS MOXET OBITh JIOMaHOM, HO HampaBIeHHE OTpe3Ka Co
CTPEJIKOW JOJIKHO COOTBETCTBOBATH HANPABICHUIO U3MEPEHUS OTKIIOHCHUS.

[lepen uncnOBBIM 3HAUEHHUE JIOMYCKA CIIETYET YKa3bIBaTh:

cumMBOoJI O, eciu KpyroBoe Wid MIJIWHIPHYECKOE TI0JIe JOMYyCKa yKa3bIBAlOT €ro
nuameTpoM (puc. 7.20 a): N
a) 6) B) r) 1) '
©l¢ol ©lrarl [=] T4z 72 1) [ @lcomadni

IS A R ¥

Pucynoxk 7.20.

cUMBOJI R, ecnu KpyroBoe WiM HIJIMHAPUYECKOE MOJIE JOIMyCKa YKa3bIBaIOT
paauycoM (puc. 7.20 6);

cumMBOi T, ecid JOMYyCKH CHUMMETPUYHOCTH, TepeceueHus oceil, (Hopmsl
3aJaHHOTO MPOQUIA W 3aJaHHOW MOBEPXHOCTH, a TaKXKe MO3UIIMOHHBIC OIMYCKU
yKa3bIBaIOT B IMAMETPaIbHOM Bbipaskenuu (puc. 7.20 B);

cumBonl T/2 mist Tex ke BHAOB JOMYCKAa, €CIM WX YKa3bIBAIOT B PaIlyCHOM
BeIpaxkenuu (puc. 7.20 r);

cioBo «cepa» u cumBosibl O u R, ecnu mose gomycka chepudeckoe (puc. 7.20

1]

n).

ba3bl 0003Ha4arOT 3a4€pHEHHBIM TPEYTOJBHUKOM, KOTOPBIA COEIUHSIOT IPU
IIOMOILIM COCAVMHUTENBHOW JIMHUM C PaMKOM. TpEyroapHHK — PaBHOCTOPOHHHM,
BBICOTOM paBHOM pazmepy HpudTa pasMEepHbIX YUCE.

HekoTopble mpuMepsl yKa3aHHsS Ha dYepTexax JOMyCKOB (OpMBI U
PaCIOJIOKEHUS TOBEPXHOCTEH MaroTcs Ha puc./.21.

a) HOTTYCK NpaMoauKeiinocTr  ©0) AORYCK NpauonusefinocTy

ofpasyroueit xonyca 0,01 Mm OCH OTBCPCTHA 0,08 »u
(noITyCK 3aBHCHMB)

>

—f—— .

L

l.—.l a04 I :WUlOBQI

Pucynok 7.21.
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B) NOMYCK UPANOTHNEHHOCTH ) JOUYCR UNOCKOCTROCTH  J{) Jlomycex
nosepxuocrai 0,25 MM noscpxrootd 0,1 MM IDUTHEZIPAYHOCTH

na peedt poae a2 0,1 MM
na jutane 100 am

0,25
art/100

—

¢) IOITYCR KPYTIIOCTH
pana 0,01mm. [lonyck
NPOPHIR MPOROTBROID
ceqennn sana 0,016 s

a0
2,016

Ho

3) IOTIYCK DEPICHARKYASPHOCTH
OCH BBICTY11d OTHOCHTEALHO
nosepxnoctu A 0,02 mnm

[LIgo77a]

_]l

[Iponomxenue pucynka 7.21.

pama 0,04 MM

E@i .

*-—.-r—--ur

%) AONYCK NAPAIUIENEHOCTH
OCH OTBEPOTHA OTHOCHTEARHO
ocu otaepeTrs A 0,2 MM

(71622141

T\

H) NONTYCK COOCROCTH

ZIBYX OTBEPCTHIA OTHOCHTEIBEO
ux obmei ocn 0,01 mm
(nOTTYCK 3aBHCHMEINA)

[&A¢aar BA]
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K) ONYCK CHMMETPHIHOCTH J) A0NYCK pauBalbEONo

orseperaz T0,05 mm Cuets NOBEPXHOCTH
(norryck 3aBHCHMEIN). OTHOCHTETEHO 00ImeH
ba3a - mI0CKOCTE CHMMETPHH OCH [IOBEPXHOCTEH
[OBEPXHOCTH A Aub0,]1mm

]-E[Tﬂ,of'ﬁi lg { sz

,__._..1_* v ]

4 "
J/
I ) A

[Iponomxkenue pucynka 7.21.

7.9. UepTesku HECTAHIAPTHBIX (OPUTHHAJBHBIX) JeTajIeil

Jlutple feTadu HAIDIM IIHPOKOE TMPUMEHEHHE B MPOMBIIUICHHOCTH
(MAXOBHMKH, IIIKWBBI,  KPBIIIKH, pbUArd, MWIAHAPGL, OIOPBL,  KPOHIITCHHEI,
KOPITyCHBIE IETATH U T.1T.).

[Tpr HaHECEeHMW pa3MepOB Ha YEPTEXKaX JIMTHIX ACTAlCH CIeAyeT YYUTHIBATh
CeAyIoe 0COOCHHOCTH;

a) B3aMMHOE IIOJIO)KEHHE HEeoO0padaThIBAEMbIX TOBEPXHOCTEH JIeTaNIH
YKa3bIBAIOT pa3MepaMu, KOTOPHIE CBA3BIBAIOT 3TH TIOBEPXHOCTU MEXKITY COOOM;

0) wmexanmdecku 0OpaOOTaHHBIE TIOBEPXHOCTM U  HeoOpadaThIBacMbIe
CBSI3BIBAIOT MEXKAY CO00i He Oojee, yeM OJHUM pPa3MepoM IO JJIMHE, BBICOTE U
rIyOHHE IeTajH.

JluteliHpIMU 0a3aMU MOTYT CITYy>KUTh OCH WJIM IDIOCKOCTH CHMMETPUU WU
HeoOpabaThIBaeMble TOBEPXHOCTH.

Ha pabouem uepTexe JUTON NeTaId MOMEIIAIOT TEXHUYECKUE TpeOOBaHUs, B
KOTOPBIX JCTIAFOT 3auch THIa: « HeykasaHHbBIC TUTESHHBIC payChl 2...3 MMY.

Heranu, umeromue (opMmy Ten BpallleHUs, 00padaThIBalOTCSI B OCHOBHOM
Ha TOKapHBIX W AQHAJIOTUYHBIX WM CTaHKax. [IpW BBIIOJHEHWUH YepTEXel
TaKHX JIETalel CleyeT YIUThIBATh CICAYIOIIe TpeOOBaHUS:

a) B MecTax Iepexoja OT OJHOTO AWaMeTpa Bajla K JPYroMy CIEIyeT

BBITIOJIHATD OKPYIJICHUSA I'aJITCIINU,
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0) mas ymoOctBa COOpKM W3IENHS HAa TOpIax AeTaied PEKOMEHAyeTCs
BBITIOJIHSTH (PacKu;

B) €CIIU MMOBEPXHOCTh neTanu nuindyercs,  TO HEO00XO0IMMO
IPEAyCMOTPETh  CHEIUAIbHYI0  KaHaBKYy Ui BBIXOJAa  NIIM(OBAIBHOTO
Kpyra. Pa3smepsl KaHaBOK TPH KPYIJIOM W TUIOCKOM NUTM(GOBAHUHU OMPEISISIOTCS
CTaHIapTOM;

) JJIsl YCTAaHOBKH JIETAIM B IIEHTPAX TOKAPHOTO CTaHKA B JCTAJIU BBITIOIHSIOT
IIEHTPOBBIC OTBEPCTHS, Pa3Mephbl U YCIIOBHBIE 0003HAYCHUS KOTOPBIX OMPEICISIOTCS
cragaaptoM. Ha n3o0pakeHnn eTanu K MEHTPOBOMY OTBEPCTHIO MPOBOJAT JTUHUIO
CO CTPEJIKOM M Ha MOJIKE JJUHUU-BBIHOCKHU JIETAI0T HAAMKUCh THUMA: «2 OTB. UEHTp. A4
I'OCT 14034-74» (cm. npunoxxenue U.1 - YUeprex Bana).

[Ipu BBIMOTHEHUU YEPTEXKEN AeTallel, MOTyUYEeHHbBIX THOKOM, KPOME OCHOBHBIX
n300pakeHni, HEoOXOIMMO JaTh pa3BepTKy O3ToW netanu. Hax wm3oOpakeHmeMm
pa3BepTkH mNomemaroT  Haamuch  «PasBeptka»  (cmoBo  «PasBepTkay  He

noayepkuBarot). Ecinu HeoO0xoaumMo, Ha pa3BepTKE YKa3bIBAIOT JUHUM CTHOA.
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8.CbOPOYHBIE YEPTEXH
8.1. M300paskeHusi Ha COOPOYHOM UepTexKe

N3o0pakenune uznenusi HA COOPOYHOM YEPTEKE JOJKHO OBITh TAKUM, YTOOBI
OHO JaBaJI0 TIOJIHOE TIPEACTABICHHE O PpACIOJIOKEHUH W B3aMMHON CBS3HU
COCTAaBHBIX YacTei, © MO HEMY MOXHO OBLIO OCYIIECTBUTh COOPKY W KOHTPOIb
w3nenusa. Ilpy HEOOXOOUMOCTHM Ha IIOJIC YepTeka MOXKHO JOTMOJHUTEIHHO
pa3MemniaTh CXeMaTUIeCKue NU300paKeHUSI COCTMHEHUS U PACTIOI0KEHHSI COCTABHBIX
qyacTel U3CIusl.

Ha cOopouHom uepTexke MOMKHBI OBITh MPOCTABIEHBI KOHTPOJIHUPYEMbBIE H
npyrue TpeOyromuecs s cOOpKHM  pa3Mephl, a Tak e rabapuTHEIE,
yYCTaHOBOYHBIE, MPUCOEANHUTENbHBIE U HEOOXOIMMbIE CIIPABOYHBIE Pa3MEpHhI.

[lepememiatonuecs 4acTu  M3JAEAUsS  M300pakaloT B KpallHeM  WIH
POMEKYTOUHOM TIOJIO)KEHUH TOHKOW INTPUXIYHKTHUPHOM JIMHUEH C JBYyMS
ToukaMu. CIUIONIHOW TOHKOW JIMHUEW OTMEYAIOT PACIION0KEHUE COCEAHUX U3CITUM -
«00OCTaHOBKY».

COOpOYHBIA YEepTEkK BBITIONHICTCS C YIPOIICHUSIMH, KOTOPHIC yCTaHOBIICHBI
crangaptamu ECK/I:

1) momyckaeTcsi HE IMOKa3bIBaTh HAa COOPOYHOM YEPTEIKE MEIKHE DJICMCHTHI:
dacku, CKpyIJIeHHs, YIIIyOJICHUs, BBICTYIIbI, HACEUKH, pU]IECHUE, 3a30pbl MEXKIY
CTEp>KHEM M OTBEPCTUEM, HAAMUCU Ha Tabiauykax u T.1. Jlomyckaercs, oTcTynas ot
MacitTaba yepTexa, MoKa3bIBaTh TAKUE MEITKHUE PIIEMEHTHI C YBEIIMUCHUEM;

2) noIycKaeTcsl HE TOKa3blBaTh HA YEPTEKE KPBIIKH, KOKYXU U IPyrue
JIeTalli, 3aKpbIBAIOIME YacTu wu3Aenusd. Mznenus, pacmnojoKeHHbIE 32 BUHTOBOU
MPY>XKUHOH, W300paKECHHOW CEYCHUSIMHU BUTKOB, CYHTAIOT YCJIOBHO 3aKPBITBIMH
MPYKAHOM M MOKAa3bIBAIOT TOJIBKO JI0 OCEBBIX JIMHUM CEYEHUN BUTKOB;

3) momyckaercs TOMeNIaTh Ha ToJie COOPOYHOTO dUepTeka H300paKEHHUSI
OTHIENBHBIX JIeTajeil, Ha KOTOpbhIE HE BBIMTYCKAIOT OTICIBbHBIX YEPTEHKEH CO BCEMU
JTAHHBIMH, HEOOXOIUMBIMU JIJIs1 U3TOTOBIICHUS dTHUX JICTAJICH;

4) ecnu cOopouyHas eAMHUIIA 00pa3yeTcs MpU HaIUTaBKe Ha JIeTajlb METaia,

IIpyn 3aJJMBKC JJICMCHTOB ACTAJIM MCTAJIOM, CIIIaBOM, HJI&CTM&CCOfI, TO Ha
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COOpOYHOM YEpPTEXKE M3JAEIUS MPOCTABIAIOT BCE HEOOXOIHMMBIE pa3Mephbl, HeE
BBINIOJIHSSL 4YEpTeX Ha JeTanb. HarutaBimsgemslli  Marepuasl — 3alUCBIBAIOT B
cnequuKanuoo u3nenus B paszgen «Marepuanby, OpuYeM 3Ta creuudukanus

MOJKET OBITh BEITIOJIHCHA HCIIOCPCACTBCHHO Ha IT0JIC YCPTCHKaA.

8.2. Homepa no3unmii

Bce cocraBHBIe yacTu COOPOYHON €IUHUIIBI HYMEPYIOTCS 6 COOTBETCTBHH C
HOMEpaMH TIO3HITNH, YKa3aHHBIX B CIICIIU(PHUKAIIANA dTOW COOPOTHON STUHUIIBI.

Homepa no3unumii yka3plBalOT Ha IOJKaX JIMHUM-BBIHOCOK, MPOBOJUMBIX OT
TOYEK Ha HU300paKEHHSIX COCTaBHBIX yacTei cOOpOYHOUM €IMHMIIBI Ha
QCHORHBIX RUJAX WU 3AMEHSIOIINX UX Pa3pes3ax.

Homepa mno3unuit pacrnojiaraloT  HapajjielbHO OCHOBHOM — HAJIIUCHU
YepTeka BHE KOHTypa M300pKECHHS M TPYIIUPYIOT UX B KOJIOHKY WJIM CTPOUYKY, TIO
BO3MOKHOCTH Ha ojHOM auHuM (puc. 8.1). [lomyckaercs nenarb OOIIyIO JIMHHIO-
BBIHOCKY C BEPTHUKAJIBHBIM PAaCMON0KeHHEM HoMepoB mosunuii (puc. 8.2). Pazmep
mpud)Ta HOMEPOB MO3MITUI JTOJDKEH OBITh Ha OJIMH-JIBA pa3Mepa OOJIbIIIe, YeM pa3Mep

mpu@Ta pa3sMEpPHBIX YACET HA 3TOM YEPTEXKE.
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YcnoBubie 0603HavyeHus: 1 - mpoOka; 2 — BIMyCKHOM KJamaH; 3 — ceyio
BITYCKHOTO KJIaltaHa; 4 — peryJIupOBOYHBIC MPOKIAIKH;
Pucynox 8.1- PerynupoBka xo/1a BITyCKHOT'O KJIalTaHa TOPMO3HOTO KpaHa

nHeBMocucTeMbl Tpaktopa T-150K.
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Pucynok 8.2.

8.3. CBapHble coeTUHEHU

Caapuble coenuHeHus o6o3Hadatorcs cornacHo (I'OCT 2.312 —72).

VYcnoBHoe uU300pakeHHE CBApHOTO IIBa COMPOBOXKIAIOT €ro  yCIOBHBIM
0003HaYeHHEM, KOTOpOE€ pasMeliaercs AJIsi BUJUMOrO IIBa — HAa IOJKE JMHUU-
BBIHOCKH, @ JUISi HEBUAMMOIO — IIOJ IIOJIKOM JIMHUU-BBIHOCKHU. JIMHHIO-BBIHOCKY
3aKaHYMBaIOT OJHOCTOPOHHEN CTPEIKOM.

Rz20 ' \
[OCT 5264-80-(92 \/ = [OCT 14806 -80-T5 D5 s
3 &

’1% %7: n

4

ROt
2

[OCT 11533-75-92 b5 3
: @/ FocT 11533-92-85-30/70 &

Y,
f»%

——

N2

Pucynok 8.3 — YcinoBHoe 0003HaU€HHE CBAPHBIX COCTMHEHUMN

Crpykrypa  yclnoBHOro  0OO3Hau€HMs  CTaHIAPTHOIO  CBapHOrO  IlIBa

TaKoBa:
r7ie 1 - BcmoMorarenpHBIC 3HAKW IBa (OB MOHTAXHBIA - 3HAK 1; IIOB TIO
3aMKHYTOMY KOHTYDY - 3HaK O);

2 - 0003HaueHUE CTaHAapTa HA JAHHBINA CBAPHOU I1IOB;

3 -o0o3nauenne 1mBa HO craHAapTy (C9 - CTBIKOBOE COCIHUHEHHE

mo 'OCT 5264-80; Y2 moB yrnoBoro coeauHenus 6e3 ckoca kpomok mo ['OCT
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11533-75; TS — moB TaBpoBoro coenuHeHus: 0e3 ckoca kpomok mo ['OCT 14806-
80; moB coequnenus BHaxyectky Ho ['OCT 14806-80 u T.1.);

4 - ycloBHOEe  oOo3HaueHWe  crmocoba  cBapku,  Hampumep: D
AIIEKTpOIIIaKoBasi cBapka; JI - aBTomaruueckas cBapka mop ¢urocom; UII - cBapka
B MHEPTHOM raze miassimuMmcs anektpoaom; HITI - cBapka narpersiM rasom ¢
npucaakoit; O - qyrosas cBapka mojdarocoM u T.1.;

[Tpumeuanue: s IIIBOB BBIMOJIHEHHBIX ~ JYTOBOM  3JIEKTPOCBAPKOM,
OyKBEeHHOE 0003HaYEHHE BU/Ia CBapKH (D) HE MPOCTABIISIOT;

S - BCroMoOraTeNnbHbIN 3HaK - TPEYTOJIBLHUK U pa3Mep KaTeTa I11Ba;
6 - pa3Mepsl MPEPHIBUCTOTO WM KOHTAKTHOTO IIIBA.

[Tpumepnl 0603HaUEHNST CBAPHBIX IIIBOB JIaHbI HA puC. 8.3.

[Ipn Hanuuuu Ha 4YepTEKE HECKOIbKUX OJUHAKOBBIX IIBOB OOO3HAYCHHUE
HAHOCAT TOJIBKO OJIHOTO IIBa M 3TOMY IIBY NPHCBAWBAIOT IMOPSIKOBBII HOMEpP C
yKa3aHUEM KOJIMYECTBA ATUX IIIBOB Y JTUHUU-BBIHOCKHU. Bce ocTaibHbIE MIBBI ATOTO TUTIA
UMEIOT Ha TMOJIKE JINHUU-BBIHOCKUA 0003HaU€HKE TIOPSIIKOBOTO HOMEPA IIIBA.

IIloB Ne 1 - cBapka pyunas, snexkrpomyroBas no ['OCT 5264-80, mos
cteikoBoi (C9 - moka3piBaeT Crnoco0 IOJATOTOBKHM IBAa IIOJ CBapKy), IO
HE3aMKHYTOMY KOHTYpY (3HaK ), yCHJIME IIBa CHIATh MeXaHu4eckoi oopadotkoii (Q),
MOCJIE€ YEro MIEpOX0BaTOCTh IIBA J0KHA COOTBETCTBOBATH YETBEPTOMY KIIACCY.

YcnoBHbIe 0003HAYCHUST CBAPHBIX IIIBOB HA YEPTEIKE:

[IToB Ne 2 - yriioBoii, Mo HE3aMKHYTOMY KOHTYPY, KATETOM 5 MM;

[IToB Ne 3 TaBpOBBIN KATETOM 5 MM, IO 3aMKHYTOMY KOHTYpPY ¢ 00pabOTKOM
HAIUIBIBOB U HEPOBHOCTEMN;

[lloB Ne 4 - yrioBoil KaretoM 5 MM, MPEPHIBUCTBIM, IAXMaTHBIA (JUTMHA
npoBapuBaemMoro ydactka 30 MM, miar 70 MM), O HE3aMKHYTOMY KOHTYPY.

Ecnu Bce mBBI Ha yepTeke OJMHAKOBBIC, TO JENAIOT OOIIyI0 3aluch B
TEXHUYECKUX TPEOOBAHUSX 110 TUITY:

1) Crapka snektpoayrosas pyunas o I'OCT 5264-80;
2) Capusie 1mBbI Tuma Y2-3 mo I'OCT 11533-75;

3) CBapHbI€ IIBBI 3a4UCTUT.
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MeTamOKOHCTPYKIIMA ~ SIBJIISIFOTCSI  OCHOBHOM ~ KOHCTPYKTOPCKOM — 4acCThIO
PA3NMYHBIX TPAHCIIOPTUPYIOLIMX YCTPOWCTB, YAaCTO pa3padaTblBaeMbIX B KYpPCOBBIX
W JUIUVIOMHBIX MPOEKTaxX (B TpaHCIOpTepax, djeBaTopax, IIHEKaX U T.1.). Ueprexu
METAUIMYECKUX  (CBapHBIX WM  KIEMAHBIX) KOHCTPYKUMWA  JIOJKHBI  OBITH
BBITIOJIHEHBI B coOTBEeTCTBHU ¢ TpeboBanmsiMu ['OCT 2.410-68 u npyrux craHgapToB
ECK/I, nanpumep:

1) B TPOEKTHBIX 4YEPTEkKAX METALIOKOHCTPYKIIMM JIOMyCKAeTCsl YCIOBHOE
oOo3HavueHne Tmpoduias wmaTepuana, KOJWYECTBO TAKOTO Marepuaia, pa3Mepbl

npoduIst ¥ KOJMYECTBO JeTalell MOJKHO YKa3bIBaTh Ha n300paxenuu (puc. 8.4);

I W
S
\:\Qbo’y’ 7
= q,/ Awcm 8x400x500— % wm.
_____ = =

-+

21 110x790x8-2500 -2 werr.

Pucynok 8.4.

2) Ha YepTeXax METAUIOKOHCTPYKIMIA JOIMMyCKAeTCsl YKa3blBaTh JaHHBIE O
MOJITOTOBKE KPOMOK HEMOCPEACTBEHHO Ha HM300paKEHUHM WIM B BHUJIE BBIHOCHOTO

DJIEMEHTA, €CJIM 3T JJAHHBIC HE MPUBEICHBI Ha YepTexax geraiei (puc. 8.5).

7 9 A (4:1)
A

Y e

Pucynoxk 8.5.

/

8.4. Hagnucu Ha cOOPOUYHBIX YepTeRax
B mporecce cOopku u3menusi BHIMOTHAIOTCS HEKOTOPHIE TEXHOJOTHUYECKUE,
TaK Ha3bIBaCMbIC, MPUTOHOUYHBIE omepanuu. VX BBITOIHAIOT COBMECTHOM 0OpabOTKOM

COEAMHSAEMBIX JIETAJICH WIN IOATOHKON OHOW JAETAIM K IPYTOU IO MECTY €€ YCTaHOBKH.
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B »1Tux cimyyasx Ha COOpPOYHBIX uepTeXax NEeNaroT TEKCTOBBIC 3alMCH, MOJ00HBIC

M300paKEeHHBIM Ha puc. 8.6.

a) Lacxgenans u sanusus 6)

3aneanuyo £ NrOCKOTMsA,

%

t{/

/)

%’/M/ :

— B

q Jaqucmamp

Jakeprums

Pucynoxk 8.6.

Ha cbopounom yepTeke pasMelialoT TeXHUYECKUue TpeOoBaHUs (HaJl OCHOBHOM
HAMKUCHIO), TPYIIHUPYSI UX TPUMEPHO B CIEAYIOLIEM MOPSIIKE:

a) yKazaHusg O  3a30pax,  pPAacloJIO)KEHUM  OTHENIBHBIX  DJIEMEHTOB
KOHCTPYKIIWY;

0) TpeOOBaHWS, TpEmbsSIBISEMble K  HACTpPOWKE H  PETYIHPOBAHUIO
U3IeNus;

B) TpeOOBaHMS K  KayeCTBY  M3JCNUsA,  Hampumep:  OECIIyMHOCTb,
CaMOTOPMOXKEHHUE U T.I1.;

T) YCJIOBHUS M METOJIbI UCIIBITAHUS,

1) TpaBUiIa TPAHCTIOPTUPOBAHUS U XPAHEHMUS;

€) 0coOble YCIOBHS DKCIUTyaTalllu.

Mexy TEeXHHUYECKMMHU TpeOOBAaHUSIMHM ¥ OCHOBHOM HAJMHCHIO HE
JIOITyCKAeTCsl TMOMeNIarh M300pakeHus], TaOiauIbl M T.JO. 3arojoBoK «TexHudeckue
TpeOOBaHMSD) HE MULTYT.

B cnyuae, ecinu HEOOXOUMO yKa3aTh TEXHUYECKYIO XapaKTEPUCTUKY H3ACIIUS,
ee pa3MearT OTZIETBHO oT TEXHUYECKUX TpeOOoBaHU, Ha
CBOOOZHOM TMOJIE YepTexa IMoJ 3arojoBKoM «TexHuueckas xapaktepuctukay. [Ipu
9TOM HaJ| TEXHUYECKMMH TpeOOBaHUSIMHU IOMEUIAIOT 3aroyioBok «TexHuueckue
TpeOoBaHus». O0a 3arooBKa HE OJYEPKUBAIOT.

[lpy BbIMONHEHMH dYepTeka Ha JBYX U 0Oojee JUCTaX TEKCTOBYIO YacCTh

IMOMCHIAKOT TOJBKO Ha IICPBOM JIMCTC HC3aBUCHUMO OT TOI'O, Ha KaKHX JIMCTax
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HaxoasiATCA I/I306pa)KGHI/I$I, K KOTOPBIM OTHOCATCS YKa3aHusl, IIPUBCICHHBLIC B
TEKCTOBOM YaCTH.

Ecau Ha YCPTCIKC OTBICKaHHC JOITOJTHUTCIIBHBIX I/1306pa}KeHI/H>'I
(CequI/Iﬁ, JOIIOJIHUTCIBHBIX BHAOB, BBbIHOCHBIX SHGMGHTOB) 3aTPYAHCHO
BCJICOCTBHC BBIIOJIHCHUSA €ro Ha ABYX nu Ooiee JHUCTAax,
TO I/I306pa)KCHI/I${ OTMCYAOT € YKa3aHHMCM HOMCPOB JIMCTOB, Ha KOTOPBIX 3TH

M300paXKeHUs TTOMeIIeHb!I (puc. 8.7).

6)

= Hlucm 2 ~--r-:--—-——————-r
_ fMuecm 3
A ‘ ’ A

Pucynok 8.7.

B sTux ciydasx Haj JOMONHUTEIBHBIMA HM300paKEHHAMU y UX O0003HAYCHUU

YKa3bIBarOT HOMCP JINCTA, Ha KOTOPOM AOIIOJTHUTCIIBHBIC I/1306pa)K€HI/IH OTMCUYCHBI (pI/IC

8.8).

a) G)
A-A (1:2) MTucm 1 - O Nuem 1
Pucynok 8.8.
Heobxogumeble TaOJINIIEL, B TOM qHUCIIe 51 TEXHUYECKHE

XapaKTepUCTUKH,  O(OpMIIEHHbIE B  BHAE  TaONMIbI,  pa3MellaloT  Ha
CBOOOJHOM TIOJIE 4YEpPTEeXkKa OKeNarelbHO ChpaBa OT  HM300pKEHWUH WM
HIDKE MX mmpuHOM He Oonee 185 wmm. Ilpu HEoOXOAMMOCTH  TEKCT
pasMmemniaeTcs B OJHY, JABE U Oojee KOJOHOK. Bcs TekcToBas uyactb Ha
yepTexe, 0(hopMIIeHHas B BUJIE TaOIUI, 0POPMIISETCS CBEPXY BHU3.

Ha cOOpoYHOM YepTexKe U3JIEUS JIOITy CKaeTCsl MOMENIaTh
M300paKeHne COCETHUX 15631 (S150% («0OCTaHOBKMY), HAaNMEHOBaHUE
KOTOPBIX ~ MPU  HEOOXOJAMMOCTA  MMOMENIAI0T  WIM  Ha  H300paKEeHUH
«OOCTaHOBKW», WM Ha TOJKaX JUHHUI-BBIHOCOK, HampuMmep: «ABTOMAT JaBICHUS

(0O03HaUEHUE)» U T.II.
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CIIMCOK MCIOJIb3YEMOM JIUTEPATPYPBI

OcHoBHas JUTEpaTypa

1. l'amaktuonoBa JI.B. VYueOHO-MeTOOWYECKHME  OCHOBBI  IOJATOTOBKH
BBIITYCKHOM KBAIM(PUKAITMOHHON pabOThI [DIEKTPOHHBIN pecypc]|: yueObHoe mocooue
st crynentoB/ [amaktmonoBa JILB., PycanoB A.M., Bacuiapuenko A.B.—
DNEeKTpOH. TEKCTOBBIE naHHble.— OpeHOypr: OpeHOyprckuii ToCyIapCTBEHHBIH
yuupepcuter, ObC ACB, 2020.— 98 c.— Pexum pocrymna: http://www.IPR-
Smarthop.ru/33662.— 3BC «IPR-Smarty, o maposto

2. T'opaees, A.C. MonenupoBaHHe B arpOMHKEHEPHUH [ DJIEKTPOHHBIN pecypc] :
yueOHuK. — InektpoH. nad. — CIIO. : Jlans, 2020. — 380 c¢. — Pexxum nmoctymna:
http://e.lanbook.com/books/element.php?pll_id=45656

3. T'opnees, A.C. DHeprocOepexeHne B CEIIBCKOM XO3SIMCTBE [DIIEKTpOHHBIN
pecypc] : yuebHoe mocooue / A.C. I'opneer, [I.JI. Oroponuukos, 1.B. FOnaeB. —
Onektpon. padn. — CII6. : Jlamp, 2021. — 400 c¢. — Pexmm npocryma:
http://e.lanbook.com/books/element.php?pll_id=42194 — 3BC «Jlaub»

4. JlunnoMHOE TNPOEKTUPOBAHUE [DJNIEKTPOHHBIM pecypc|: METOIMYECKHUe
yKa3aHUs TI0 BBITIOJIHEHUIO BBITYCKHOW KBaIM(UKAITMOHHOW pabOThI JJIsl CTYACHTOB
cneruanbHocTH  270102.65 wHampasnenuss 270000/ — DneKTpoH. TEKCTOBBIC
JIAaHHbIE.— ﬁomKap—Ona: Mapuiickuii ~ TOCYIapCTBEHHBIM  TEXHUYECKUU
yHUBepCcUTET, [T0BOJIKCKHI TOCY 1apCTBEHHBIN TEXHOJIOTUYECKHUI YHUBEepcUuTeT, DBC
ACB, 2020.— 34 ¢.— Pexwum gocrymna: http:// www.IPR-Smarthop.ru/22571.— 3BC
«IPR-Smarty, mo maposto

5. Knenmn H.U., Kucenes C.H., JleBmmu A.I'. CenbCKOX035MCTBEHHBIC
mamuHbl [Tekct].- M.:  KomocC , 2021.— 816¢.

6. MakcumoB, W.M. IlpakTukym 1O CENbCKOXO3SWCTBEHHBIM MallMHAM
[DnexkTpoHHBIN pecypc] : yueOHoe mocobue. — InektpoH. gaH. — CIIO. : Jlausb,
2020. — 407 ¢. — Pexxum nmoctyma: http://e.lanbook.com/books/element.php? 9bC
Jlanb

7. YxanoB B.C. Opranuzainus NOpeIauIiJiOMHON MPaKTHUKUA [DIEKTPOHHBIN

pecypc]: meronuueckue ykazanusi/ YxanoB B.C., Commatkuna O.B.— DnexTpoH.
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TeKcToBbIe JaHHbIe.— OpeHOypr: OpeHOYprcKuil ToCy1apCTBEHHBIN YHUBEPCUTET,
3BbC ACB, 2022.— 30 c.— Pexwum gocryna: http://www.IPR-Smarthop.ru/21627.—
OBC «IPR-Smarty», mo mapoJto
JonosHuTeNbHAS JUTEpPaTypa

1. AGnapazakoB, @®. K. KypcoBoe u IUIIIOMHOE TPOECKTUPOBAHUE TIO
OpTraHU3allMi TEXHUYECKOro cepBHca [DIEeKTpOHHBIN pecypc] : YuebHoe mocodue /
®. K. Abapazakos, JI. M. UrnareeB, M. B. EptomieB ; ®I'OY BIIO «CapaTtoBckuii
F'AVY». = Caparos, 20009. . 120 C. —  Pexum  pgocryna:
http://znanium.com/catalog.php?bookinfo=432082 — 3bC «Znanium.comy

2. AsanecoB l0.b. u gp. CeexinoyObopounble MamuHbl. - M.: MammHocTpoeHue,
1973 -576c.

3. AnypseB B.M. CnpaBouHMK KOHCTpyKTOpa-MamuHocTpoutens. Kuura 1 u
kuura 2. — M.: Konoc,1979, -351c.

4. bouanoB W.H. Mamunbl mns arpoxumudeckux pador. CrpaBouHuK. —M.:
Pocarponpomusznar, 1991. -320c.

5. Baitnpy6 B.U., Mumms I1.B., Xy3un B.X. Texnonorus npousBoCTBEHHBIX
IPOLIECCOB M omepanuil B pacteHueBoAcTBe.- Yebokcapsl: U3a. «Uysammus», 1999.-
456 c.

6. BonkoB IO.M. m nap. CrpaBouHHK KOHCTPYKTOpa CEIbCKOXO3SHCTBEHHBIX
MamuH. ToMm 1epBbld U TOM BTOpoW. —M.: ['oCymapcTBEHHOE HAYUYHO-TEXHUYECKOE
M3/1aTeIbCTBO MAIMHOCTPOUTENIBHON IuTepatypsl, 1960, -655c.

7. TI'myxoBckuii B.C. u ap. OnepainnoHHasi TEXHOJIOTHSI MPOU3BOJICTBA CaxapHOU
cBekabl. —M.: Poccenpxo3usaar, 1984. —286¢.

8. I'pumenko ®.B., YrmanoB M.b. Horsie kapTodeneybopounbie Mamuabl. —M.:
Komoc, 1972. —102c.

9. T'yzenkos ILI'. letanu mamus. — M.: Beicinas mkona, 1982, —351 c.

10. lunenko H.®. u ap. Mammas! a1 yoopku oBomieid. —M.: MammHOCTpoeHueE,
1984.-320c.

11. Kapnyxuna, C.M. HMHpopMalMlOHHbIE HCCIENOBAHHUS TPH KypCOBOM H
JTUTUIIOMHOM TpoeKkTupoBanuu : meron. ykaszanus / C.W. Kapnyxuna .— M. : U3a-Bo

MI'TY um. H.D. baymana, 2011 Pexxum noctyma: http://rucont.ru/efd/287666 - 35C
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PyxonT

12. Knennn H.U., Cakyn B.A. Cenbckoxo3zsiicTBeHHbIe MamuHbl. —M.: Koroc,
1994. —751c.

13. Komuun H.H. Komrmekcbl MamuH v 000pyJ0BaHUS ISl TOCIIEYOOpOYHOMN
00paboTku kaptodens u oBorieii. —M.: MamuHocTpoernue, 1982. —268c¢.

14. Komuun H.H., Tpycos B.I1. Mamussl yisi COpPTUPOBAHUS U MOCIEYOOPOUHOM
00paboTku kaprodens. —M.: MammHoctpoenue, 1966. —247c.

15. KpuBoroB H.WI. u np. MamuHbl A1 BO3JCNbIBAaHUS U YOOPKH caxapHOM
cBekiibl. —M.: Poccenpxo3uzaar. 1984. —270c.

16. Kynarun M.C. u ap. Mexanuzanus 1mocieyoopouyHoil o0paboTKu U XpaHEHUS
3epHa. —M.: Komnoc, 1979. -256c.

17. KynukoB, B.Il. JlummomMHoe mnpoektupoBaHue. I[lpaBuiia HamucaHus W
odopmIteHUsA[ DNEKTPOHHBIN pecypc] : yueOHoe mocodue — M.: dopym, 2008 . —
160c. — Pesxxum poctyna: http://ebs.rgazu.ru/?q=node/375 - 3bC «AgriLiby»

18. Jleromrree M.H. Cenbckoxo3siicTBeHHbIe MammHBL. —M.: ['ocymapcTBeHHOE
U3/IaTeJIbCTBO CEIbCKOXO3AMCTBEHHOM TuTeparypsl, 1955, —764c.

19. Mopo3oB. 3epHoyOopouHble KoMOaitHbL. AnbOoM. —M.: Arponpommusaar, 1991.
—208c.

20. Onesckuit B.A. KoHcTpykius u pacdersl rpoxotoB. —M.: Metaiumyprusaar,
1955. —124c.

21. OCHOBBI TUIIJIOMHOTO MPOEKTUPOBAHUS [DIEKTPOHHBIA pecypc] : ydeOHO-
Metoandeckoe nocodue / H.A. [lnatonosa, M.B. BuHorpagoBa. — DJeKTpoH. JiaH.
— M. : JdamkoB u K, 2013. — 271 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=50229

22. Oco6oB B.U., Bacunwes I'.K. Cenoy0opouHble MaIlllMHBI U KOMIUIEKCHL. —M.:
Mammnoctpoenue, 1983. —304c.

23. IlaBnoBckuii M1.B. OCHOBBI MPOEKTUPOBAHUS MAIIIHMH sl BHECEHUS yA0OpEHUN
B 1nouBy. —M.: MammuHocTtpoenue, 1965 —120c.

24. Tlerpos I'.I. KapTodeneybopounsie mamuubl. —M.: Komoc, 1984. —320c.

25. Iltue C. . 3epHocymunku. —M.: Mammunoctpoenue, 1966. —209c.
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26. Popkyk, A.M. Mamussl 151 XAMAYECKOM 3alIUThI PaCTEHUHN
[D5eKTpoHHBIHN pecypc] : yueOHoe nocodue. — DIEKTPOH. JaH. — Y CCYpPUMNCK :
ITpumopckas I'CXA (IIpumopckasi Tocy1apCTBEHHAs! CENbCKOXO035MCTBEHHAsS
akanemus), 2013. — 106 ¢. — Pexum nocryna:

http://e.lanbook.com/books/element.php?pll id=69598 DBC Jlann

27. Ps6okonp C.M. HoBble mMammHBI IJis1 BHECEHHUs ymoOpenmit. —M.: Bricmas
mkoJja, 1984. —88c.

28. CenbCKOXO3SIMCTBEHHBIE M MeJIuopaTuBHbIe MamuHbl. [log  penmakiueit
JIucronana I'.E. -M.: Arponpomusaat, 1986. —688c.

29. CuneokoB I'.H., [TanoB H.M. Teopuss u pacyeT Mo4BO0OpabaTHIBAIOIINX
MamuH. —M.: MamuHocTtpoenue, 1977. —328c.

30. CunaiinoBa H.FO. Bompockl mpoekTUpOBaHHS SIIEKTPUUECKHUX ammapaTtoB
[DnekTpoHHbIl  pecypc]: ydeOHoe mocobue/ CumanimoBa H.EO.— Dnekrtpos.
TEeKCTOBbIE JaHHbIe.— Tomck: ToMckuil moiurexHuyeckuil yHuBepcuter, 2014.—
168 c.— Pexum mocryma: http://www.IPR-Smarthop.ru/34657.— 3BC «IPR-Smarty,
0 MapOJTIO

31. CxkopoxomoB E.A. u np. OGmerexHuueckuii cripaBoyHuK. —M.: M3naTenbcTBo
Mammnoctpoenue, 1990. —496¢.

32. CokomnoB A.S. TexHomoruueckoe 060py10BaHNE IPEANPUITHAN TT0 OCHAIIIEHUIO
u nepepadotke 3epHa. —M.: Komnoc,1984. —445c.

33. CmpaBounuk Mexanuzatopa. Ilox penmakmumeir Kapnenko AH. -M.:
Arponpomusaar, 1986 —320c.

34. Tapacenko A. I1. PotopHabie 3epHOYyOOpOUYHBIE KOMOAWHBI [ DIEKTPOHHBIN
pecypc] : yuebHoe nocodue. — DnexktpoH. naH. — CII6. : Jlanp, 2013. — 197 ¢. —
Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=10256 5bC Jlans

35. Teopus, KOHCTPYKIMS U pacyeT CeIbCKOXO3UCTBEHHbIX MamuH. Ilox
penaknueir E.C.bocoro - 2-e¢ uza., —M.: Mammunoctpoenue, 1977. —568c.

36. TepckoB I'.JI. Pacuer 3epHoyOopouHBIX MamuH. —M.: MammHocTpoeHue,
1961. 214c.

37. YrmanoB M.b. CmpaBounuk wmexaHuzatopa — kaprtodeneBoma. —M.:

Arponpomuznar 1986. —189c.
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38. YmoBus B.A. u gp. MexaHuzanuss TPUTOTOBICHHS M HCIIOJb30BAHUS
OpraHn4eckux ynoopenuid. Munck.: Ypamxkaii, 1982. -200c.

39. ®epe H.D. Ilocobue mo 3KCIDTyaTaliyl MAIIMHO-TPAKTOPHOTO mapka. —M.:
Konoc, 1978.

40. ®pomnoB B.A. u np. IHTeHCcUBHAs TEXHOJOTHSI TTPOU3BOJICTBA MOICOTHEYHHKA.
—M..: Poccenpxo3u3nar, 1992. —224c.

41. XBoctoB B.A. m np. CrnpaBoYHMK KOHCTPYKTOpa MAIIUH i YOOpKH U
nocyieyoopouHor 00paboTku oBouieil u kopHermioaoB. —M.: CZHUNMOCX, 1998. —
200c.

42. XBoctoB B.A., Jlaprommn H.I1. [IpoexktrpoBanue oBOIIEYOOPOUYHBIX MAIIUH. —
Ilensa, 1994. —168c.

43. llenunosckuit B.M., Ilrymkuna I'.E. TexHomoruueckoe o00pyaoBaHUE
3epHonepepadarbiBatonux npeanpustuii. —M.: Komoc, 1976. -367c.

44. [llupokos E.I1. TexHonorust XxpaHeHus U nepepadoTKH II0A0B U OBOIIEH. —M.:
Konoc, 1978. —311c.

45. lllep6akoB B.I'. Texnonorus nomydyenus: Pacrurensubix macen. —M.: Jlerkas u
NUILIEBAs] TPOMBIIIIIEHHOCTD, 1984. —253c.

46. DOkcrulyaranusi CeJIbCKOXO3SUCTBEHHOM TeXHHUKU. [Ipaktukym: YueOHOE
nocobue / A.B.Hosukos, U.H.Illuno u ap.; Ilog pen. A.B.HoBukosa - M.: HUI]
NH®PA-M; MH.: Hos. 3HAHHE, 2014. — Pexum JIOCTyIa:
http://znanium.com/catalog.php?bookinfo=435629 — 5bC «Znanium.comy

47, Duuuknoneaus T1V-6. CenbCKOX03sICTBEHHBIE MAIIMHBI U 000pYy10BaHUE. —
M.: mammrHOCTpOEHue, 1998. —719c¢.

48. HOumun, M.A. KypcoBoe U  JUIUIOMHOE TNPOEKTHPOBAHUE IO
AIEKTPOCHAOKEHUIO CEJIbCKOTO XO35MCTBAa [DJEKTPOHHBIN pecypc| : yueOHoe
nocobue / M.A. Ounun, Kopones A. M. — Dnekrpon. nan. — CII6. : Jlanb, 2011.
— 320 ¢. — Pexwum nmocryma: http://e.lanbook.com/books/element.php?pll_id=1810
— OBC «Jlaub»

PeKOMeHIlyeMbIe MNEPUOAUICCKUEC U3TAHUSHA

- «JlocTtmxenus Hayku 1 TeXxHUKU B AITK»,
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«Mexaau3anus 1 AeKTpUPUKaIus ceIbCKOTo X031 CTBaY,
«CenbCKuil MEXaHU3aTop»,

«TexHuka u 000pyI0BaHUE JIJIs CETIay,

«TexHuKa B CEIbCKOM XO3SIMCTBEY,

«HoBoe cenbckoe X035UCTBOY,

Bectauk PACXH,

Bectauk PI'ATY.

PEKOMeHIlyeMLIﬁ nepevucHb pecypcoB HHq)OpMa]_[I/IOHHO-

TeJIEKOMMYHUKALMOHHOM ceTu « MHTEepHeT»

Db «Akanemus». - Pexum poctyna: http://www.academia-moscow.ru/
OBC «IOpaiit»y. Pexum moctyna:http://www.biblio-online.ru
3BC «IPR-Smarty. Pexxum noctyna: http://www.IPR-Smarthop.ru/16402

OBC «Jlanby. — Pexxum nocryma: . http://e.lanbook.com/
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bauypun Anekceit Hukonaesuy, beimos JImutpuii Hukonaesuy,
Kpsirnna Cranucnas EsrenseBnd, Mopo3oB Anekcanap Cepreesud,
Oneiinuk JImutpuii Onerosuy,
Pemb6anosuu I'eopruit KoncrantuHoBud, YibsiHoB BsiuecnaB Muxaiinosudy,

®arbsinoB Cepreit Onerosuu, @enockrna Mpuna BagumosHa,

BeinyckHasi KBau(puKalMOHHAasA padoTa Marucrpa
HHIKEHEPHOro ¢akyabTeTa
Metoandeckue ykazaHus
10 BBIIIOJIHEHUIO U 3aIUTE BBIITYCKHBIX KBAIN(UKAIIMOHHBIX pabOT MarucTpoB
(MarucTepCKuX aUccepTaluii) s CTyA€HTOB OYHOM U 3a04HOM (hOopM 00yUEHHUSI TIO

HanpasieHuto noarotosku 35.04.06 ATPOMHXXEHEPW A

[ommucano B meuats 23.03.2023. @opmar 60x84. [Ipoden 1/16.
Bymara odcernas. [leuars Tpadapernas.
VYeon. ney. 1. . Tupax 9K3. 3aka3 Ne

OTneyataHo B U3aTENbCTBE YICOHOH TUTEpaTyphl U
y4e0HO-METOIMUCCKUX TOCOOUH (enepabHOro
TOCYIapCTBEHHOTO OFOKETHOTO 00pa30BaTeIbHOTO
YVUPESKIACHUS BBICIIET0 00pa30BaHUs
«Ps13aHCKUH TOCYTApCTBEHHBIA arpOTEXHOJIOTHICCKUH YHUBEPCUTET
umenu I1.A. Kocterueray
390044, r. Ps3anb, yin. Kocteruena, 1
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