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Pa60QasI 	 CI1J10mHhIX Cpe1l» 

Ha OCHOBamnr 

" rOCY1lapCTBeHHhIH 06pa30BaTeJ1hHhrH CTaH1lapT B1Icmero 06pa30BaHH5I, 

YTBep)KJleHHbIH npHKa30M MHHHCTepCTBa 06pa30BaHH5I H HaYKH POCCHHCKOH <!le1lepaUHH 882 
OT » HIDlliI 2014 r. no HanpaBJIeHHID n01lrOTOBKH 01.06.01 - H MexaHHKa; 

• 06maJI 	 06pa30BaTeJIbHOH 

• 	 TIacnopT HayqHOH CneUHaJIbHOCTH 01.02.05 MeXaHl1Ka )l(HJlKOCTH, ra3a Ii illla3Mbl, 

KOMHCCHH MHHHcTepcTBa B 

2009 r. N'259 «06 
no KOTOPbIM 

CTeneHH» (peoaKl1Wl om 14 oeKa6pfl 

" TIporpaJ\1Ma KaH1lH1laTCKOro MHHHM)'Ma H nacnopT CneUHaJIbHOCTH 01.02.05 
MexaHliKa )!(H,llKOCTH, ra3a Ii illla3Mbl. 

YTI,ej:~lel'[a Ha 3aCe.1laHHH Ka<pe.1lpbl 0<1> 

/ 	 ~i{/ 

Pa3pa60T'lHK 

nporpaMMbI 

PYKOBO.1lHTellb 

nporpaMMbl 

Ha"laJIbHHK 	 n.A. CBHcTKoBa 
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411 

1. 06UJ,He nOJIOJKeHHB 

1.1 ll,eJIb yqe6HOH .1lHCUHnJIHHbI <pOpMHpoBam1e KOMrrJ1eKCa 3HaHHH, YMeHHH H HaBblKOB B 

rrpHKJ1allHOH 3J1eKTpO}lHHaMHKH. 


B rrpouecce H3Y'-IeHH.H }laHHOH }lHCUHrrJ1HHhI aCTIHpaHT <p0pMHpyeT CJ1e}lYlOillHe KOMneTeHUHH: 


411 caMOCTO.HTeJ1bHO OCBaHBaTh H HOBbIe TeopHH, 

rrpoeKTHpOBaHH.H H 

H BbI'-IHCJ1HTeJ1bHble MeTO}lbI, HOBbIe CHCTeMbl KOMTIblOTepHOH MaTeMaTHKH H CHCTeMbI 

HH)KHHHpHHra }lJ1.H 

3a}latf (TIK-4). 

1.2 3a.1laQH YQeOHOH .1lHCUHnJIHHbI: 

B Kypca «TIpHKJIa}lHa.H ::meKTpO}lHHaMHKa CTIJ10IIIHbIX 

}lOJ1)KeH: 

"lHamb 

3aKOHbl 3J1eKTpO}llmaMHKH H HX MaTeMaTHtfeCKOe 

3a}latfH H HX 

·YMemb 

- HCTI0J1b30BaTb 3HaHH.H ITO 3J1eKTpo}llmaMHKe }lJ15I 


B03HHKalOIllHX B npouecce a TaK:>Ke B 6Y}lymeH npo<peccHOHaJIbHOH 


<pYH}laMeHTaJIbHble 3aKOHbi }lJ15I 


3J1eKTpO}lHHaMH'-IeCKHX 3a}la'-I; 


" 6Jzaoemb 

- MeTO}laMH H 

npoueccoB 

3a}la'-I 3J1eKTpO}lHHaMHKH npHMeHHTeJ1bHO K np06J1eMaM 

aHaJIH3a H B H 


YCTpoHcTBax. 


npeJlMeTOM OCBoeHHH JlHCUHnJIHHbI BBJIHIOTCH 

~U.'.HH'.H CnJ10IIIHbIX cpe}l. 

CJIeJlYIOUJ,He 

<pH3HKo-MeXaHHtfeCKHe npoueccbI H .HBJIeHH5I B 

1.4 MecTo YQeOHOH JlHCUHnJIHHbl B CTpYKTYpe oopa30BaTeJIbHOH nporpaMMbI 

,lJ,HcUHnJ1HHa 	 B 1 CnJ10IIIHbIX HBJ1.HeTC5I 

ITO Bbl60py IIJIaHa. 

2. nepeQeHb nJIaHHpyeMbIx pe3YJIbTaTOB 06yQeHHH no JlHCUHnJIHHe, COOTHeceHHbIX C 

nJIaHHpyeMbIMH pe3YJIbTaTaMH OCBoeHHB oopa30BaTeJIbHOH nporpaMMbI 

H }leMOHCTpHpoBaTb 

B 

<pYH}laMeHTaJIbHbIe 3aKOHbI H HX MaTeMan1tfeCKoe OTIHCaHHe; 

MeTO}lbI CnJ10IIIHbIX 

YMeTb: 

HCn0J1b30BaTb 

B03HHKalOIllHX B 

3HaHH5I no 

npo<peccHOHaJIbHOH rrp'XT~'IT UA~'ru' 

BbItfHCJ1HTeJIbHble 

}lJUI 

a TaK:>Ke B 

BJIaJleTb: 

MeTO}laMH H peIIIeHH.H 3a}latf 

np06J1eMaM aHaJIH3a H MO}leJ1HpOBaHH5I 

JIel{TI)o::;me:DrieTlftft~CI<:HX YCTpoHcTBax 
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npHMeHHTeJIbHO K 

npoueccoB B H 



L j,(HClrHnmmSpHSSI KSPTS KOMneTeHUDD llK-4 

OCBaHBaTb H npHMeH5ITb HOBbIe BblqHCnHTenbHble MeT011bI, HOBbIe 

BJIs,UeeT: 

3aKOHbI 

3HaHH5I no 

1J"'·lil'-,flj['Jl 3a11aq, 

o6YQeHH5I, a TaK)Ke B 

11e5ITenhHOCTH 

- MeT011aMH H peWeHH5I 3a11aQ 

3neKTp011HHaMHKH npHMeHHTenbHO K np06neMaM 

<JVJ->C<L.LXUL npoueCCOB B 

H 3neKTp03HepreTW.JeCKHX 

oueHKH 

JIeKUHH. 

i pa60Ta acnHpaHTOB. 

3aH.sITH.sI. Co6ece110BaHHe. 

CaMOCTO.sITenhHa5I TBOpqeCKOe 3a11aHHe. 

! pa60Ta acnHpaHTOB. 

CaMOCT05ITenbHa5I 

pa60Ta 

CTPYKTYPS YQe6HOH JUICUHnJIHHhl no BH,USM H CPOPMSM YQe6HOH pS60ThI 

06UXa5I Tpyl1OCMKOCTb llHCUHnnHHbI COCTaBmleT 4 (1 = 36 

5 
5 
2 

KOHTpOn.sI: 
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4. COJJ.epJKaHHe YL(efiHOU JJ.HCIJ.HDJlHHhl 

4.1 MOJJ.YJlhHhIU TeMaTHL(eCKHH DJiaH 

TeManp-leCKHH IIJ1aH IIO Mo.n:ymIM yqe6HOH .n:HCUHIIJ1HHbI (4 ceMec~) 

HOMep TeMhl 

JJ.HCIJ.HDJlHHhI 

KOJlHL(ecTBo L(aCOB H BHJJ.hl 3aHHTHH 

TpYJJ.oeM 

KOCTh, 

L(/3E 

ayJJ.HTopHaH pa60Ta 

KCP 
IhoroBhIH 

KOHTPOJIh 

CaMoCToH 

TeJlhHaH 

pa60TaBcero JI ll3 

1 0.5 0.5 9 
2 0.5 0.5 9 
3 0.5 0.5 8 

4 0.5 0.5 8 

5 0.5 0.5 8 

6 0.5 0.5 8 

7 1 1 8 

8 2 1 1 8 

9 1 1 8 

10 1 1 8 

11 0.5 - 0.5 8 

12 0.5 - 0.5 8 

13 0.5 - 0.5 8 

14 0.5 - 0.5 9 
15 0.5 - 0.5 9 

16 l.5 - 0.5 1 8 
llpOMeJKYTOL(HaH 

arreCTall.HH 

IIToro: 12 5 5 2 132 144 

4.2. COJJ.epJKaHHe pa3JJ.eJlOB H TeM YL(eOHOH JJ.HCll.HDJlHHhl 

4.2.1. COJJ.epJKaHHe TeM YL(e6HOH JJ.HCIJ.HDJlHHhI 

TeMa 1. YpaBHeHHH MaKcBeJlJla. CTaUHoHapHoe 3J1eKTpHLJ:eCKOe nOJ1e, .n:HIIOJ1bHbIH MOMeHT 

CHCTeMbI 3ap5l.n:oB. CTaUHoHapHoe MarHHTHoe IIOJ1e, MarHHTHbIH MOMeHT CHCTeMbI 3ap5l.n:oB . 

.D:HnOJ1bHbIH H MarHHTHbIH MOMeHTbI, aHaJlOrH5I. 

TeMa 2. YpaBHeHHe MaKcBeJlJla B cpeJJ.e. MHKPO H MaKpOCKOIIHLJ:eCKHe 3J1eKTPoMarHHTHble 

BeJ1HLJ:HHbI. Ocpe.n:HeHHe ypaBHeHHH MaKCBeJ1J1a. MaKpOCKOIIHLJ:eCKa5I IIJ10THOCTb 3ap5l.n:a B 

cpe.n:e. CHcTeMa ypaBHeHHH 3J1eKTPoMarHeTH3Ma B cpe.n:e. fpaHHLJ:Hble YCJ10BH5I. 

TeMa 3. J(H3J1eKTpHKH B nOCTOHHHOM 3J1eKTpHL(eCKOM nOJle. 3aBHcHMoCTb .n:HIIOJ1bHOrO 

MOMeHTa OT BHeI.IIHerO II0J151. Il0J151pH3aUH5I .n:H3J1eKTPHKOB I -ropo.n:a (KBa3HYIIpyme 

MOJ1eKYJ1bI) . Il0J151pH3auml.n:H3J1eKTPHKOB II-ropo.n:a (II0J151pHble MOJ1eKYJ1bI). 

TeMa 4. MarHeTHKH B nOCTOHHHOM MarHHTHOM nOJle. KJ1aCcmj:JHKaUH5I MarHHTHbIX 

MaTepHaJlOB. B KJ1aCCHLJ:eCKOH cpH3HKe HeT MarHeTH3Ma. MarHHTHble CBOHCTBa aTOMOB . 

IlapaMarHeTH3M. .D:HaMarHeTH3M. <PeppOMarHeTH3M: cpeHOMeH0J10mLJ:eCKa5I Mo.n:eJ1b 

cpeppOMarHeTH3Ma, .n:OMeHHa5I CTpyKTypa, 06paTHMble H Heo6paTHMble IIpoueCCbI 

HaMarHHLJ:HBaHH5I, IIeTJ151 rHCTepe3Hca, 3cpcpeKT bapKraY3eHa. 

TeMa 5. llJlOCKHe MOHoxpOMaTHL(eCKHe BOJlHhI B OJJ.HOP0JJ.HOU cpeJJ.e. 3J1eKTPOMarHHTHble 

BOJ1HbI B BaKYYMe; BOJ1HOBOe ypaBHeHHe, MOHoxpOMaTHLJ:eCKHe BOJ1HbI, BOJ1HOBOH BeKTop, 

CT05lLJ:a5I BOJ1Ha . .D:HcIIepcHoHHoe COOTHOII.IeHHe B CIIJ10II.IHOH cpe.n:e. BOJ1HbI B .n:H3J1eKTpHKax. 
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BOJlHbl B npOBOLlHI1KaX, OTpmKeHI151 11 npeJlOMJleHI151. <D0PMYJlbl 

TeMa Qemt nepeMeHHOrO TOKa. !;[MneLlaHCbl. UCnl1 I1LlCaJlbHblX ::meMeHTOB: npaBYlJlO 

Kl1pxro¢a. PeaJlbHble 3JleMeHTbi uem1. OOJlble C06CTBeHHbie 

TeMa 7. BOJIHOSOLlhl. OepeLlaIOma5I JlI1HI151. CKOPOCTb BOJlH B BOJlHOBOLle. BOJlHa. 

TeMa 8. MafHHTHaSl fHLlpOLlHHaMHKa. YpaBHeHl1e llBl1)KeHYl5I )I<I1LlKOCTI1 B MarHl1THOM 

nOJle. J(HccHnaTI1BHble nJlOCKOCT5IMI1. 

TeMa 9. MarHHTHhle u.enH. OpaBHJlO KHpxro¢a LlJl5I MarHHTHblX 

H uenl1. iJ,enH C nOCT051HHbIM MarHI1TOM. 

MarHI1THOrO nOJl51 Ha TOK B BblTeCHeHYle TOKa B npOBOLlax. B na3bl 

MarHYlTO IIpOROLla. 

TeM3 to. TpaHccjJopMaTophl. YCTpOHCTBO. BaJleHTHa5I cxeMa. <DH3H4ecKHe 

11 BHellIH5Ui 

TpaHc¢opMaTOpbJ, MarHHTHa5I CI1CTeMa, 

HarpY3Ka. OepexoLlHble 

TeMa 11. ACHHxpoHHble )JIeKTpOLlSHraTeJIH. <DOpMHpoBaHHe MarHYlTHOro nOSI5I 

Tpex¢a3HoH 06MOTKOit KJlaCCI1¢I1KaUH5I 06MOTOK H pOTOpOB. 

pa604ero npouecca aCI1HXpOHHOH MaWI1HbI K pa60lfeMY npoueccy TpaHccpopMaTopa. 

3aMemeHI151, ee aCHHxpoHHoro 

LlBYl raTeJl5L 

TeM3 12. nYCK H peryJIHpOSaHHe pa60Thl acmupoHHhIX JJIeKTpOLlsIU'aTeJIeH. OYCKOBbIC 

OP5IMOH CKOPOCTYl nOLlBOlU1Moro 

Hanp5nKeHH51. PerYJlYlpOBaHHe H3MeHeHHeM COnpOTI1BJleHH5I uenl1 pOTopa. pOBaHI151 

H3MeHeHl1e LIl1CJla nap nOJlIOCOB. 

TeMal BeHTHJIhHhle 

3aMemeHI15I 

OyCK ra-reJl51. 

TeMa 14. BeKTopHoe 3C.,mxpOfIHhIM LlSHf·3TeJIeM. 

H CI1CTeMa KOO PLll1l-l aT. BpamalOma51C5I LleKapTOBa CHCTeMa KOOpllI1HaT. CxeMa 

3aMemeHI15I, 11 MOMeHT LlBl1raTeJl5l. YpaBHeH 1151 

llHHaMHLJeCKOrO Ope06pa30BaHHe ypaBHeHHH B KOOp,IJ.I1HaT 

XY. 
TeM3 15. CHcTeM3 perYJmpOS3HHSl CKOpOCTH. 3aKoH perYJll1pOBaHlHI. 


MOMeHTOM 11 CKOPOCTblO CKOJlb)KeHH5I. MOMeHTOM 11 TOKOM. OrpaHHlfeHl1e 


MOMeHTa. 11 KOCBeHHa5I no DOJlIO. CTPYKTypHa51 cxeMa 


CHCTeMbl perymIpoBaHH5I CKOpOCTH. 


T eMa 16. BeKTopHoe ynpaSJIeHHe SeHTHJlhHhIM 


LlHarpaMMa 11 MOMeHT LlBHraTeJl5l. CKOPOCTI1. 


MOMeHTa. 

MeTOLlH"IeCKMe YK333HMSI LlJISI acnHpaHTOB no LlHCUHnJlHHhI 

llHCUHnJlI1 HbI «DpI1KJ1allHa5J CnJlOWHbIX 

acrmpaHTaM BbInOJ1H5ITb peKoMeHt'J.RUHI1: 

J. I13Y4eHHe Y4e6HoH 1lI1CUI1DJlHHbI1l0Jl)KHO BeCTI1Cb CI1CTeMaTI14eCKI1; 

2. OocJle KaKOrO-JlI160 no yLJe6HI1Ky 11J111 KOHCDeKTHblM MaTepHaJlaM 

peKoMeHLlyeTc5I no naM5ITI1 

)Ke llafOTC5I I1CTOLIHHKH BHOBb vl3llaHHble B 


JlI1TepaType) ;.lJl5I 60Jlee LleTaJlbHoro nOHHMaHH51 Ha J1eKUy!l1; 


4. K BbInOJlHeHl11O npaKTH'-!eCKI1X 

no 1110 TeOpeTI1 LleCKI1X BonpocoB. 
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6. 06pa30BaTeJIhHbIe TeXHOJIOrHH, HCnOJIh3yeMhIe 

,UJIH $OpMHpOBamIH KOMneTeHuHH 

,Un5I ycneulHoro OCBOeHH5I )lHCUHnnHHhI npHMeH5IlOTC5I 

06yqeHH5ITeXHonOfHH, )lOCTH)I(eHHe 


cornaCHO npo<i>eccHoHanhHoH 06pa30BaTenhHoH nporpaMMhI. 


TIpoBe)leHlIe neKUHOHHbIX no )lHCUHnnIIHe OCHOBhIBaeTC5I Ha aKTHBHOM MeTO)le 

o6yqeHH51, npH KOTOPOH He naCCHBHble a aKTHBHhle 3aH51TH5I, 

OTBeQaIOIUHe Ha BonpOCbI rrpeno,UaBaTemL BonpOChI rrpenO)laBaTen51 HaueneHbI Ha aKTHBH3aUHlO 

rrpoueCCOB a TaK:>Ke Ha nOrHQeCKOrO MbIllineHH5L TIpenO)laBaTenI, 

3apaHee HaMeQaeT crrHCOK cTHMynHpylOIUHX aCCOUHaTHBHoe MbIllineHHe H 

OCBOeHHbJM MaTepHanOM. 

3aHlITH5I. 

aKTHBHOCTb acrrHpaHTOB B IJV,'-'."",,'V,", 

3aH5ITHlIX CBO,UHTClI K 	 )lellTenbHOCTH Ha )lOCTH)KeHHe 

"'U""v'" C 

I-'VJDv,L~vlJ,nv rrpaKTHQeCKHX aKllHBiHOM MeTO)le o6yqeHH5I, 

npH KOTOPOM acnHpaHThI HO H C )lpyrOM. 

TIpH 3TOM o6YQeHHlI. MeCTO nperrO)laBaTenll B 

7. <l»OH,U OueHOqHhIX cpe,UcTB 

<POH,U OueHOQHbIX )ln51 

cnnOlliHbIX 

arreCTaUIm H 

KOHTpOn51 no )lHCUHnnHHe «TIpHKna)lHa5I cpe,U» npe)lCTaBneH B 

BH)le npHnO:>KeHH5I K pa60QeH rrporpaMMe ,UHCUHrrnHHbI. 

8. 	 llepeqeHl. YQe6HO-MeTo,UHQeCKOrO H HH$OpMaUHoHHoro o6eCneQeHHH )lJIH 

caMOCTOHTe.TJhHOH pa60ThI o6YQalOIUHXCH IIO ,UHCuHIIJIHHe 

8.1. KapTa o6eCneQeHHOCTH ,UHCUHIIJIHHhI YQe6HO-MeTo,UHQeCKOH JIHTeparypoH 

El.B.02 
cnnOlliHbIX 	

(I1UKll ouctJUnJlUHbl16flOK) 

cpe)l» ~ 6a30Ba51 QaCTb UHKna ~LJ BapHaTHBHa5I QaCTb UHKna U no BbI60py 

U nOIll1.0e Ha3eaHue 
OUCI1UnJlUHbl) 

01.06.011 

01.02.05 

l{OO HanpaelleHU5I I (nOIlHbie HawweHoeaHUfl 
Hay'moil cnel1UallbHOcmu uanpaeJleuuocmu 

uanpaelleuU5I lUUGUlflU/1KU I 

7 	 CeMeCTp(-bl): 4,5 

(zoo ymeepJICoeuUfl 
3

y~e6uozo aCnHpaHToB: 

npUK.rzaoHoil MameMamUKU U ]WeXaHUKU 

KarjJeopa 06Uf,afl rjJu3uKa 

mell. 8(342)239-00-00; psn@novomet.ru 

(KoHmaKmuafl uHrjJ0PMal1ufl) 
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82.. IIepeLfeHb OCHOBHOH H LlOnOJIHHTeJIbHOH Y4eoHoH JIHTeeary}2b' 

NQ 
bH6JIHOrpa<i>HLfecKoe onHcaHHe 

(aGmop, 3aZJIQGUe, GUO UJoamlfl, .wecmo, UJoame.IlbCmGO, 

zoo UJoaHufl, KOflwlecmGO cmpaHw/) 

KOJIH4eCTBo 

)K3eMnJI5IpOB B 

6Y16JUloTeKe+Kacpellpe : 

MeCTOHaXO)KLleHHe 

)JIeKTpOHHbIX H3LlaHHH 

1 2 
... 
.) 

1 OCHOBHa51 JIHTepaTypa 

I 
J1aHllay J1 .L(., J1Y!(pWYlU E.M . 3fleKTpOllYlHaMYlKa cnflOWHblX Cpell. 

M.: HaYKa, 1982. - 620 c. 

4 

2 
5efl5leB E.<D., WYflaKoB H .B. L(YlCKpeTHo-nofleBble MOllefll1 

3fleKTpl14eCKYlX MaWI1H . DepMb: 11 3ll-BO DrTY, 2009. - 457 c. 

49+3fleKTpOH Ha51 

6116fll10TeKa DHVIDY 

... 

.) 

KaUMaH M. M. CnpaB04HYlK no 3fleKTpl14eCKI1M MaWI1HaM 

y'-le6Hoe noc0611e llfl51 cpellHe r o npocpeCCI10HaJlbHOrO 

06paJoBaHI151. - MocKBa: AKalleMI151. 2005 . ­ 480 c. 

19 

2 ,lI,onOJIHHTeJIbHa51 JIHTepaTYQa 

2.1 Y4e6Hble H HaY4HbJe H3LlaHH5I 

1 beCnaJIOB B.51. 3fleKTpH'-leCKHe MaWI1Hbl : Y4e6Hoe noc06l1e. -

M .: AKalleMI151, 2013. - 320 c. 

12 

2 KonblflOB 11 .D. 3fleKTpl14eCKYIe MaWYlHbI Y4e6HHK llfl51 BY30B I 
VI.D. KonblfloB. - M.: BbICW. WK., 2006 

1 1 

... 
.) AflYieB VI. VI. 3fleKTpYlLJeCKYIe Mallll1HbI Y4e6Ho-cnpaB04Hoe 

noc06Y1e I 11 . VI. AflYieB. - MOCKBa: Pa1ll-lOCocpT. 2011. 

6 

2.2 llepJIOLlHLfeCKHe H3LlaHH5I 

1 BeCTHI1K DH11DY. 3fleKTpOTeXHYlKa, I1HcpopMaUI10HHble 

TexHoflOrl1l1,CI1CTMblynpaBfleHI151 

2 113BeCTI151 BbICW.I1X Y'-le6Hblx 3aBeneH.I1H. )J1eKTpOMeXaH.I1Ka 

2.3 HopMaTHBHo-TexHH4ecKHe H3LlaHH5I 

He I1CnOflb3yeTc5I 

2.4 O~HUHaJIbHble H3LlaHHSI 

He Ylcnoflb3yeTc5I 

8.3. llepe4eHb pecypcoB JIH<i>0pMaUHoHHO-TeJIeKoMMYHHKaUHoHHoH ceTH 

«MHTepHeT», HeooxoLlHMblX LlJIS1 OCBoeHHSI HaY4Hblx HCCJIeLlOBaHHH 

8.3.1. JIHueH3HoHHble pecypCbJ I 

1. 3fleKTpoHHa51 6116fll10TeKa DepMcKoro HaUYlOHaJlbHOrO I1CCflellOBaTeflbCKoro 

nOflYiTeXH114eCKOro YHI1Bepcl1TeTa [3fleKTpoHHbIH pecypc] : [noflHoTeKCTOBa51 6a3a llaHHbIX 

3fleKTpOH . 1l0K., 113llaH. B VI3ll-Be DHI1DY] I DepM . Hau. I1CCflell. nOflI1TeXH. YH-T. HaY4. 6-Ka. ­

DepMb. 2016. - Pe)!(J1M 1l0CTyna: http ://elib.pstu .ru. cB060llHblH. - 3arfl. C 3KpaHa. 

2. HaY4Ha51 3fleKTpOHHa51 6116flYlOTeKa eLIBRARY.RU [3fleKTpOHHbI!1 pecypc] 

[1l0JIHOTeKCTOBa51 6a3a llaHHbIX : MyflbTl1lll1CUYlnflYi Hap. 3fleKTpOH . BepC1111 )KypH. Ha I1H . 513. ] 

HaY4 . 3fleKTpOH. 6-Ka. - MocKBa. 2000-2016. - Pe)!(I1M 1l0cTYlla: http ://elibrary.ru.noIP-allpecaM 

KOMnbcoTep. CeTI1 DepM. Hau. YlCCJlell. 1l0fll1TeXH. YH-Ta. - 3arfl. C 3KpaHa. 

I 
c06CTseHHbie 111111 npe1l0CTaS11ileMble nHVlny no 1l0rosopy 
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http://elibrary.ru.noIP-allpecaM
http:eLIBRARY.RU
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3. Scopus [3fleKTpOHHbIH pecypc] : [MYflbHUlI1CUlHlflI1Hap. pecp.-6Y16fll1orpacp. YI 

HaYKOMeTp. 6a.3a llaHHbIX Ha aHrfl. 513.] / Elsevier B. V. - Amsterdam , 2016. - Pe)l(I1M lloCTyna: 

http ://www.scopus.com.noIP-allpecaM KOMITblOTep. ceTH DepM. Hau. I1ccflell. nOflHTeXH. YH-Ta. ­

3arfl. c 3KpaHa. 

4. 3fleKTpOHHa51 6H6flHOTeKa LlHCCepTaUI1H PfS [3fleKTpoHHbIH pecypc1 
[noflHoTeKCTOBa51 6a.3a llaHHblX : 3fleKTpOH. BepCHH llHC. YI aBTopecp. llHC . no sceM OTpaCfl5lM 

3HaHYl5I] / 3fleKTpOH. 6-Ka llHC. - MocKBa. 2003-2016. - Pe)KHM lloCTyna: http ://diss.rsl.ru. 

KOMnbfOTep. ceTb Hay-Y. 6-KYI IlepM. Hau. YlCCflell. nOflHTeXH. YH-Ta. - 3arfl. C 3KpaHa. 

5. Web of Science [3fleKTpOHHbJH pecypc] : [MYflbTHllHCUHITflHHap. pecp.-6H6flYlorpa¢. }j 

HaYKOMeTp. 6a.3a llaHHblX Ha aHrfl. 513 .] / Thomson Reuters. - New York, 2016. - POKHM nOCTyna: 

http://apps.webofknow1edge.com,IToIP-anpecaMKoMnbfOTep.ceTHDepM.HaU.l1ccfle,il. 

ITOflHTeXH. YH-Ta. - 3arfl. C 3KpaHa. 
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8.4. IIepeqeHb JIIUJ,eH3HOHHoro nporpaMMHoro 06eCneqeHHH 

NQ 
n/n 

BH,Il YQe6HOrO 

3aHHTHH 

HaHMeHOBamle 

nporpaMMHoro 

np°,llYKTa 

Per. HOMep Ha3HaQeHHe 

1 npaKTl1yeCKOe, 
caMOCT05lTenb­

Ha51 pa60Ta 

Microsoft Office 2007 
Profess i onal 

42661567 nonroToBKa OTYeTOB, 
CTaTeM 

2 npaKTI1'-leCKOe, 
caMOCT05lTenb­

Ha51 pa60Ta 

Microsoft Windows 7 
Professional 

48648458 OnepaU.l10HHa51 CI1CTeMa 

9. OmlcaHHe MaTepHaJIbHO-TeXHl-IQeCKOH 6a3bl, He06xo,llHMOM ,IlJIH ocymeCTBJIeHHH 

06pa30BaTeJIbHOrO npouecca no ,IlHCUHnJIHHe 

9.1. CneUHaJIbHble nOMemeHHH H nOMemeHHH ,IlJIH caMOCTOHTeJIbHOH pa60Tbl 

IIoMemeHHH KOJIHQeCTBONQ IIJIoma,llb, 
nOCa,llOQHblXIIpHHaLlJle'JKHOCTb HOMep 2 

n.n. MHa3BaHHe 
MeCT(Kacpe,llpa) ay,llHTopHH 

-.1 2 :J 4 5 6 
.~.-

252 481 KOMnbl:OTepHbIH Knacc 20Kacpenpa OeD 

9.2. OCHoBJ-lOe YQe6HOe 060pY,llOBaHHe 

NQ 
n.n. 

1 

HaHMel-IOBaHHe H MapKa 

060pY,llOBaHHH (cTeHna, 

MaKeTa, nJIaKaTa, 

JIa60paTopHoe 

060pY,llOBaHHe) 
2 

KOJI-BO 

e,ll. 

3 

<l>opMa npH06peTeHHH I BJIa,lleHHH 

(c06cTBeHHocTb,onepaTHBHoe 

ynpaBJIeHHe, apeH,Ila H T.n.) 

4 

HOMep 

aY,llHTOpHH 

5 
~-

1 

'------. 

nepcoHMbHble KOMnblDTepbI 
ASUS Ha 6a3e npoueccopoB 
Intel Core is ­ 2320, CPU 3 
GHz 

6 OnepaTI1BHOe ynpaBneHl1e 252

J 

10 




--

JIHCT perHCTpaUHH H3MeHeHHH 

X!! 
n.n. 

1 
] 

COLlep)KaHHe H3MeHeHHSI 

2 

naTa, 

HOMep npOTOKOJ1a 

3aceLlaHHSJ 

KacjJeLlpbI. 

fiOLlnHCb 

3aBeLlYlOlUero 

KacjJeLlpoH 
..., 
J 

2 

..., 

.J 

4 
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MmrnCTepCTBO 06Pa30BaHIUr H Hayr<H POCCHHCKOH <t>enepallHH 

<t>e.n:epa.JIhHOe rocyuapCTBeHHOe 6IOU)f(e'rHOe 06pa30BaTenbHOe yqpe)I(JleHHe 

BblCllierO 06Pa30BaHHSI 

<illepMCKHH HaUHOHaJILHLlHHCCJIellOBaTeJILCKHH 110JIHTeXHUQeCIOIH 

YHHBepCHTeT» (ITHlIllY) 

cI>OH,U OI.J;EHOqJIhIX CPE)lCTB 

.aJID npOBeAeHHB npOMeiKYTO~IHOH arreCTaUHH aCDHpaHTOB no AHeUHnJIHHe 
«HpHKJIa.n:HalI )j]eKTpOllHHaMHKa CI1JIOmHLIX Cpell» 

HarrpaMeRHe nO.l{rOTOBKH 01.06.01 MaTeMaTHKa H MexaHHKa 

HanpaBJleHHOCTh (npocpHJTh) nporpaMMhI MexaIDIKa )f(H,UKOCTH, ra3a H nJIaJ.MbI 
acnapaBryphl 
HaYQHaSi CneQHa.rJhHOCTb 01.02.05 MeXaHHKa )I(HJlKOCTH, raJa H Ma3MbI 

KBa.rlHcpHKaQHSI BhlnycKHHKa I1cclle.noaaTellb. ITpenO.1laaaTellb-HCCJIe.1l0BaTenb 

BbmYCKaromaSl{He) Kacpe.1lpa(hl) 06maH q,H3MKa 

¢>opMa o6YQeHHSI 

Kypc: 2,3 CeMeCTp (hi): 4, 5 

Tpy.noeMKOCTb: 
Kpe.1lHTOB no pa6oQeM)' yqe6HoM)' nJIaHy: 43E 
llacoB ITO pa6oQeM)' yqe6HOMy nJIaHy: 144 q 

Bn.nhl KOHTPOJISI C YKaJanaeM ceMecTpa: 
3K3aMeH: - 3a"lfu: 4, 5 

llepMh 2017 L 



<1>OHll OueHO"<lHhIX CpellCTB (<1>oe) llJIH npoBelleHHH npoMelKYT0"<lHOn aTTeCTaUHH 

06Y"<laWlUHXCH no 3JIeKTpO,DJiHaMHKa CnJIOIllHbIX 

Ha OCHOBaHHH .llOKYMeHTOB: 

" <De.llepaJIbHbrH rocY.llapCTBeHHbIH: 

.frU.l'-'nnD.Lrl npHKa30M MHHHCTepCTBa H 

8820T «30» HfOJ151 2014 r. no IIOLlJ'OTOBKH 01.06.01 - MaTeMaTHKa H MeXaHHKa. 

.. 06maJI xapaKTepHcTHKa rr",('\rT',,>u~,n, 

.. I1acnopT HaycrnOH: CneUHaITbHOCTH 01.02.05 MexaHHKa :lKl11lKOCTH, ra3a H ill1a3Mbl, 

pa3pa60TaHHbIH: 3KcIIepTHbIM: COBeTOM tH.lCllIeH ar:re(;TaUI1[Of.tH()H KOMHCCHH B 

CBH3H C YTBep:lK1l,eHHeM IIpHKa3a OT cpeBPaJI5! 2009 r. NQ59 

VTBelD~BeHE[H HOMeHKJ1aTYphlUQ'~1cr~1~ IIO KOTOPbIM: npHcY:lK1l,afOTCH 

CTeneHH) (peoaKl1ufl om 14 oeKa6pfl 

KaH.llHJlaTCKOfO CneUHaJIbHOCTH 01.02.05 MexaHHKa 

)l(I1ll.KOCTH, ra3a H ill1a3Mbl. 

CornaCOBaHO: 

"",(;.W",nr.u" ynpaBJleHHH II.A. 
nonrOTOBKH KanpOB ([JomrnCb) 

BblCllleH 'U.";W"''t''Cl'''''J..IY,n 

http:01.02.05
http:01.02.05
http:01.06.01


1. 	 nepeqeHb 4>0pMHpyeMblx qaCTeH KOMneTeHllHH, JTanbl HX 4>OpMHpoBaHHH 
H KOHTpOJIHpyeMble o6yqeHHH 

1.1 nepeqeHb KOMneTeHllHH C YKa3aHHeM JTanOB HX 4>opMHpoBaHHH B npollecce 
OCBoeHHH oopa30BaTeJIbHOH nporpaMMbI 

COrJlaCHO OCHOBHOM nporpaMMe 

rqelbmlH ,llHCUHnJlHHa El.,UB.O 1 yqaCTByeT 

H 

BblqHCJIHTeJlbHbIe MeTO,llbI, HOBbIe CHCTeMbI MaTeMaTHKH H CHCTeMbI 

KOMnbIOTepHoro npoeKTHpOBaHH>I H KOMIIbIOTepHoro HH)KHHHpHHra (CAD/CAE-CHCTeMbI) ,llJl>I 

3¢¢eKTHBHoro npo¢eCCHOHaJIbHbIX 3a,llaq. 

1.2 	 3Tanbl 4>opMHpoBamm KOMneTeHllHH 
OCBoeHHe yqe6HOrO 

3aH>ITH>I, a TaK)Ke caMOCTO>ITeJlbHa>I OCBOeHH>I 

YQe6HOrO MaTepHaJIa ,llHCUHnm:IHbI ¢OPMHPYIOTC>I KOMnOHeHTbI 

B4 

KOMneTeHUHM 3Hamb, YMemb, 61laOemb, YKa3aHHble B ,llHCUHIIJlHHapHbIX KapTax KOMIIeTeHUHM B 

PI1,U, KOTopble B KaqeCTBe KOHTpomrpyeMblx H >IBJl>IIOTC>I 

IIOKa3aTeJl>IMH ,llOCTH)KeHH>I 3a,llaHHoro ypOBH>I OCBOeHH>I 

Ta6mIUal 

H Cpe,D,CTSa peWeHH5I 3a,D,a'l 3J1eKTpO,D,HHaMHKH 

npHMeHHTeJlbHO K np06JleMaM aHaJJH3a H MO,D,eJlHpOSaHH5I npoueCCOB B 

C - co6eceooeaHue no meMe; TB meopemU'-IeCKutl eonpoc; - meoplleCKoe 3aoaHue C 
YllemOJI1 meMbl HaYllHo-UCClleOOeamellbCKOU OeRmellbHOCmU; - omttem no 
3aOartUlO; npaKmU'-leCKOe 3aOGflUe C Y'-lemOM meMbl HaY'-lHO-UCCJ7eOoeame.TlbCKOU 
OeRmeJ7 bH ocmu. 

cpeocmeo opzaflU30eaHHoe KaK cnel{uallbHa5l 
npenooaeameJ7R C acnupaHmOM Ha meMbl, C6R3aHflble C U3Y'-laeMOU OUCl{UnJ7UlWU, U 

paCCttUmaHHoe Ha 6bl5lCfleHUe 06'beMa 3f1aHUU 06Y'-lalOUIBZOCR no onpeOelleHl-iOMY 
meJwe, 	np06J7eMe U m.n. 



B 

YMeeT 

TeOptteCKoe 3aOa/-/Ue lIaCmuttHO pe2JlwvteHmupoeaHHoe 3aoaHue, 
HecmaHOapml-lOe petueHue u 

VJvtt;;ttfftl-lUl.J(jLlfftO co6cmeefIHYl-O mOllKy 
UHmezpupoeamb 3HaHUfl 

o6Jlacmeu, 
I1ToroBoH oueHKOH OCBoemnI LUfCUHnmmapHbIX LIaCTeH KOMneTeHUHH (pe3YJ1bTaTOB 

06YLIeHH51 no LIHCUHnJ1HHe) 5lBJ151eTC51 npOMe)K)'TOLIHa51 aTTeCTaUH51 B BHLIe 3aLIeTa (4, 5 
ceMecTpbI), npOBOLIHMa5l c pe3YJIbTaTOB TeKymero KOHTP0J151. 

2. 	 OIIHc3HHe IIOK333Te.lJeH H KpHTepHeB oueHHBaHHH KOMIIeTeHU;HH H3 

pa3JIHQHblX :n3IIax HX <i>opMHpoBaHHH, OIIHcaHHe mKaJI oueHHBaHHH. 

B npouecce CPOpMHpOBami,SI 3a51BJ1eHHbIX KOMneTeHUHH HCn0J1b3YlOTC51 Pa3J1HLIHble 

CPOPMbI oueHOLIHhIX cpeLIcTB H npOMe)KYToLIHoro KOHTPOJI5l. 

KOMnoHeHThI LIHCUIffiJ1HHapHhlx KOMneTeHUHH, B LIHCUHnJ1HHapHblx KapTax 

B KaLIeCTBe KOHTpOJ1HpyeMbIX 

OCBOeHH51 LIHCUHnJ1HHbI: 3HaTb, YMeTh, 

B nporpaMMe LIHCUHnJ1HHbJ, 

2.1 TeKYllI,HH KOHTPOJIh 

TeKymHH KOHTPOJ1h LIJ151 KOMnJ1eKCHOro oueHHBaHH51 nOKa3aTeJ1eH 

BJIaLIeHHH LIHCUHnJ1HHapHblx KOMneTeHUHH (Ta6J1. 1) npoBOLIHTC51 

c06eceLIoBaHH51 H 3amHThI OTLIeTa 0 TBopLIecKoM 3aLIaHHH . 

., Co6eceLIoB3HHe 

3HaHHHacnHpaHToB npoBOLIHTC51 B BHLIenJ151 oueHKH 

C 06YLIaIOmHMC51 Ha TeMhl, CB513aHHble C H3YLIaeMoH LIHCUHnJ1HHOH LIJ151 

BbI5lCHeHH51 06beMa 3HaHHH no onpeLIeJ1eHHoMY TeMe, np06J1eMe. 

MO)KeT BbIn0J1H51TbC51 B HJ1H 

Kpl-'l.TepHH H nOKa3aTeJ1H OueHHBaHH51 c06eceLIOBaHH51 oT06pa)KeHbI B IllKane, 

KpHTepHH ou;eHHBaHHH ypOBHH OCBoeHHH YQe6HOrO MaTepHaJI3 

nOCTaTOYHO cB060nHo Hcnoflb3yeT MaTepHaJ1 no 3anaHHOMY 

onpeneJ151Tb npHYHHHO-CJ1enCTBeHHble CB513H J10fHYHO H 

C HCn0J1b30BaHl1eM npo<peccHOHaJ1bHOH TepMHH0J10fHl1 060CHOBbiBaer 

3peHI151. 

neMOHcTpHpyeTnOJ1HOe He3H8HHe 11J111 HaJ1HYl1e 6eccHcTeMHhlx, 

OTPbIBO'lHbIX 3HaHI1H, CBH3aHHbiX C nOCT8BJ1eHHbIM nepen HHM BonpOCOM, npH :::ITOM 

opl1eHTl1pyeTcH B npo<peCCI10HaJ1bHOH TepMI1H0J10r!111 . 

., 3alll,HTa OTQeTa 0 TBOpQeCKOM 3aLJ.3HHH 

H BJI3LJ.eHHH acnHpaHToB 

HMelOmee 3HamUI 

06J1aCTeH, aprYMeHTHpOBaTb f''''",f'~CDP'U 

TBOpqeCKHe 3aLIaHH5I MoryT BbInOJ1H5ITbC5I B HHLIHBHLIyanbHoM nOp5ILIKe HJ1H rpynnoH 

acmlpaHTOB. 

Kpl-'l.TepHH oueHHBaHH51 3amHTbI OTqeTa TBopLIecKoro 3aLIaHH51 oT06pa)KeHbI B IllKane, 

.J." 

KpHTepHH ou;eHHB3HHH ypOBHH OCBOeHHH YQe6HOrO MaTepH311a 

AcnHpaHT BblnOJ1HHJ1 TBOpyeCKOe 3anaHI1e ycnewHo, nOKa3aB 

------.!--..~.-.---.--.--------- -------_._.__. 



4>0pMMPyeTC5I TaKMM 06Pa30M, QTo6hI B Hero nonfu1M 

KOHTpOJJMpyromMe 

COl1pOBOJKJlafOllteeC~ 

3HaHI1i1 H YMeHHH, aCnHpaHT 

peWeHI1M, MO)!{eT ero MO)J,lcHt)l1l(l1pOBaTb npl1 

MO)!{eT 06b}lCHI1Tb nonHOCTbfO I1nM 

)J,onYCH!J1 MHoro OWl160K MnM He BblnOflHHn TBOpqeCKOe 3a)J,aHl1e. 

TIpoMe:IKYTOl.JHaH aTTeCTaUHH 

K aneCTalum 

KOHTpOml. TIpoMe)l(YTOqHa5I aneCTaUH5I 

)J,HCUHnJJHHC, B YCTHo-nHCbMCHHOH 4>opMe no 

nnr'I'LY (TB) Jl,mI npOBepKH 3HaHHH H 

BJJaJJ,eHMH 3a5IBJJCHHhIX Jl,MCUMnJJMHapHhIX QaCTci1: KOMnCTleHI 

M npaKTMQeCKMe 

C4>opMHpoBaHHOCTMBcex 3a5IBJJeHHhIX Jl,MCIUInJJMHapHhIX 

B 1. 

• 	 IllKaJlLI oueHHBaHHH pe3YJlbT3TOB OOYl.JeHHH npH 3al.JeTe H KaH)lHJl,3TCKOM 

3K33MeHe: 

OueHKa pe3YJJhTaTOB 06Yl.JeHM}l no Jl,MCUHnJJMHe B 4>opMe ypOBH5I c4>opMMpoBaHHOCTH 

KOMnOHCHTOB 3Hamb, YMemb, 6JlaOemb 3a5IBJJCHHhIX Jl,MCUHI1J1MHapHbIX KOMI1eTeHllMH 

npOBOJl,MTC5I no lllKaJJC OUCHMBaHM5I«3aQTCHO», <<He3aQTCHO» nYTCM BbI6opOQHOrO KOHTPOJ1}l BO 

BpeM5I 3aQCTa. 

npOBOJl,HTC5I B BII)J,e 

TeOpeTMQCCKMC 

npaKTHqeCKOe 3aJl,aHMe Jl,JJ5I npOBepKM M 

TMnOBble lllKaJJhI M KpMTepMM oueHKM 

B 

PC3YJJbTaTOB 

Ta6mma4 

oueHMBaHM}l ypOBH}l 3HaHMH, YMeHMH M 

npO]].eMOHCTpl1pOBa.!lccpopMI1POBaHHble 11.!l11 cO)J,ep)!{aLUl1e 

OTBeTe Ha TeOpeTI1'-leCKI1M Bonpoe 

eO)J,ep)!{aLUl1e OT)J,enbHble np06enbl3uaHHH B 

MaTepl1aJla. OrBeTI1fl Ha 

Bblf10nHl1fl KOHTponbHoe 3a)J,aHl1e npaBl1nbHO I1fll1 C 

DOKa3an ycneWHOel1nl1COnpOBO:lK,l~aKlLUeeeH OT)J,enbHblMI1 

uaBbIKOBI1011Y'-leHHblX 3HaHI1M 11 YMeHHH npl1 

3a)J,a'-l B paMKax YCBoeHHoro MaTepl1aJla. 

Dpl1 OTBeTe Ha TeopeTI1'-leCKI1I1 Bonpoe 6 1111eTa aenl1paHT 

cpparMeHTapHble 3UamUmpl1 OTBeTe Ha Bonpoc 61111eTa. Dpl1 ro'1'RP1r"Y 

)J,on011HI1TeJlbHble BonpOCbl 6bl110 )J,onYLUeHO MHO)!{eCTBO HenpaBI111bHblX OTBeTOB. 

He3at;meHO Dpl1 Bblf10JlHem1l1 KOHTp011bHoro 3a)J,aHHll aCnl1paHT 

'-laCTI1'-lHO OCBoeHHoe YMeUHel1 npHMeHeHHen011Y'-leHHbIX HaBblKOB npl1 . 

npocpeCCI10HaJlbHbiX 3a)J,a'-l B paMKax YCBoeHHoro MaTepl1aJla. Dpl1 OTBeTaX Ha I 
BonpOCbl 6bl110 )J,onYLUeHO MHO)!{eCTBO HeTO'-lHOCTel1. : 

rrpM oueHKe ypOBHR C4>opMMpoBaHHOCTM B 

paMKax KOHTPOJ1}l npM CJl,aQe 3al.JeTaM KaHJl,HJl,aTCKOro 3K3aMeHa CQMTaeTC}l, QTO 

OueHKa npOBep}leMOH B Jl,llCIUHlnllHapHOH QaCTM KOMneTeHUMM 0606maeTCR 

Ha BCe Jl,MCUllnnMHapHbleqaCTM KOMneTeHUMH, 4>0pMMpyeMhlx B paMKax YQe6HOH 



11HCUHn11I1Hbl. 

06ma51 OueHKa ypOBH5I CCPOpMl1pOBaHHOCTH BCeX 11HCUl1n11HHapHbIX yaCTel1 

KOMneTeHUI1H npOB011I1TC5I C yyeTOM pe3YJl bTaTOB TeKymero KOHTP01151 B BI-we I1HTerpaJIbHOI1 

oueHKH no CI1CTeMe oueHHBaHH5I «3aYTeHO» 11 «He3aYTeHO». 

Ta611I1Ua 5 
OueHOYHbl11 11HCT ypOBH5I CCPOpMl1pOBaHHOCTI1 Ll.I1CUHn11HHapHblx yaCTel1 KOMneTeHUHI1 

Ha 3ayeTe 

.vhorOBa51 oueHKa ypOBH5I 

CCPOpM.l1pOBaI-JHOCT.l111.l1CU.l1n11HHapHblx 

yaCTel1 KOMneTeHUl111 

Kpl1TepHH OueHI1BaHI151 KOMneTel-JUl111 

3Qlll11eHO AcnHpaHT n011YYI111 no l1.l1CUl1n11.l1He oueHKY 

«3aYTeHO» 

He3U'ImeHO AcnHpaHT n011YYI111 no LI..l1CUHn11I1He OUeHKY 

«He3aYTeHO» 

3. 	 MeTOL(H"LJeCKHe M3TepH3JIbJ, onpeL(eJISlIOll{He npOueL(YPbJ oueHHB3HHSI 

pe3YJIbT3TOB 06Y"LJeHHSI no L(HCUHflJIHHe 

3a11aHI151 111151 TeKymero KOHTP01151 H npOBeLl.eHH5I npOMe)!(YTOYHOI1 aTTeCTaUHI1 110J1)KH bl 

6bITb l-JanpaB11eHbI Ha OueHI1BaHHe : 

1. ypOBH5I OCBOeHH5I TeOpeTl1yeCKI1X nOH5ITI1H , HaYYHbIX OCHOB npocpeccHOHaJlbHOH 

Ll.e5lTe11bHOCTH ; 

2. CTeneHH rOTOBHOCTI1 acnHpaHTa npHMeH5ITb TeOpeTHyeCKl1e 3HaHH5I H npocpeCCI10HaJlbHO 

3HaYI1MYJ{) HHcpopMaUI1J{) 110ueHl1BaHl1e CCPOpMl1pOBaHHocTH KOrHHTI1BHbIX YMeHHH . 

3. npl106peTeHHblx YMeHI1H, npocpeCCl10HaJlbHO 3HaYHMbIX 111151 rrpocpeCCl10HaJlbHOH 

11e5lTe11 bH OCTI1. 

3a11aHH5I 111151 OueHI1BaHI151 KOrHl1THBHbIX YMeHHI1 ( 3HaHI1H) Ll.OJ1)KHbI npeLl.ycMaTpl1BaTb 

He06xo11HMOCTb npOBe11eHI151 acnHpaHToM I1HTe1111eKTYaJIbHbIX 11eI1CTBI1I1: 

- no Ll.I1CpcpepeHUHaUHI1 HHcpopMaU1111 Ha B3al1M03aBl1CHMble YaCTH , BbI5lBJIeHI1J{) B3aI1MOCB5I3el1 

Me)fCay HI1MH 11 T.n.: 

- no HHTepnpeTaUl1l1 11 TBOpyeCKoMY YCBOeHl1J{) l1HcpopMaW1l1 H3 pa3HbIX I1CTOYHl1KOB. ee 

CI1CTeMHOro CTPYKTypHpOBaHl151; 

- no KOMnJIeKCHOMY l1CnOJIb30BaHl1J{) HHTeJIJIeKTYaJIbHbIX I1HCTpYMeHTOB yye6HOH 11HCUl1nJII1Hbl 

11JI5I peWeHI151 yye6HbIX H npaKTl1yeCKI1 X np06JIeM. 

npl1 COCTaBJIeHl111 3aLl.aHHH He06xoLl.l1MO I1MeTb B BI1L1.y, YTO OHI1 110J1)KHbI HOCI1Tb 

npaKTHKO-OpHeHTl1pOBaHHbIH KOMnJIeKCHbII1 xapaKTep l1CPOpMHpOBaTb 3aKpenJIeHl1e 

OCBal1BaeMblX KOMneTeHUI1H. 

4. 	 THnOBhJe KOHTPOJIbHhJe BOnpOCbJ H 33L(3HHSI HJ1H HHble M3TepH3JIbl, 

He06xoL(HMbJe L(JISI oueHKH 3H3HHH, YMeHHH, H3BbJKOB H (HJ1H) OnbIT3 

L(eSlTeJIbHOCTH, 	x3p3KTepH3YlDll{HX )T3nbJ <l>OPMHpoB3HHSI KOMneTeHuHH B 

npouecce OCBoeHHSI OOP330B3TeJ1bHOH nporp3MMbJ 

4.1 	Tl1nOBble TBOpyeCKHe 3aLl.aHI151: 

1. 	 KaKoH TOK .J HY)KHO nycTl1Tb no 11JII1HHOMY H TOHKOMY OLl.HOCJIOI1HOMY 

COJIeHoH11Y C nJIOTHOCTbID HaMOTKI1 n [BHTKOB/CM], YT06bI I1HLl.YKUH5I B 6blJIa 

paBHa HH11yKUI1I1 nOCT05lHHOrO MarHI1Ta Tex )Ke pa3MepOB? HaMarHl1yeHHOCTb I 
nOCT05lHHa 11 rranpaBJIeHa no OCH. 

2. 	 HaMarHl1yeHHOCTb I np5lMoyrOJIbHOrO 6pycKa OLl.I1HaKOBa BO Bcex TOlJKaX 6pycKa 

11 HanpaBJIeHa BLl.011b ero OCI1. Hal1TI1 nOBepxHocTHYJ{) nJIOTHOCTb 0 «MarHI1THbIX 

3ap5lLl.OB» Ha TOPUax 6pYCKa 11 COOTHOWeHl1e Me)KLl.Y B 11 H BHyTPI1 6pYCKa. 
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3. 	 oecKOHe'ma51 nJIOCKa51 nJIaCHlHa H3rOTOBJIeHa H3 OLlHopOLlHoro HaMarHI1'-!eHHoro 

(pepPOMarHeTHKa, npH'-!eM BeKTOp HaMarHH'-!eHHOCTH I nepneHLlI1KYJI5IpeH 

nJIOCKOCTH nJIaCTHHbl. HaHTH nOJI5I B H H BHYTPH H BHe nJIaCTHHbl. 

4. 	 oecKoHe'-!Ha51 nJIOCK35I nJIaCTHHa H3rOTOBJIeHa 113 OLlHOpOLlHOrO HaMarHH'-!eHHorO 

cpeppOMarHeTHKa, npH'-!eM BeKTOp HaMarHH'-!eHHOCTH 1 napaJIJIeJIeH nJIOCKOCTH 

nJIaCTHHbl. HaHTH nOJI5I B H H BHy TpH H BHe nJIaCTHHbl. 

5. 	 KpyrJIbIH LlI1CK paLll1yco M r H3 MarHHTHorO MaTepl1aJIa (fl» 1), nOMeweH BO 

BHeLUHee OLlHopoLlHoe MarHHTHOe nOJIe Bo, HanpaBJIeHHOe BLlOJIb ero OCH . B 
6ecKoHe'-!Ho TOHKOM LlHCKe J1HLlYKUH5I B, KaK H3BeCTHO 6bIJIa 6bI paBHa Bo. 
OueHHTb, npJ1 KaKOH MaKCHMaJIbHOH TOJIWHHe D.I1CKa h HHLlYKUH5I B ueHTpe 

LlHCKa OTJIH'-!aeTC5I OT :71'oro 3Ha'-!eHJ151 He 60JIee, yeM Ha 1%. 
6. 	 00 06MoTKe )JIeKTpOMarHHTa, HMefOwero N BHTKOB, npoTeKaeT TOK .J. 

OnpeLleJIHTb HHLlYKUHfO MarHHTHoro nOJI5I B He60JIbLUOM 33.30pe, eCJIH Bce 

y'-!aCTKH CepLleYHHKa I1MelOT OLlHHaKOBble CeYeHI15I , a MarHJ1TH351 npoHHuaeMoCTb 

M3TepHaJIa paBHa fl. 

7. 	 TOPOI1LlaJIbHbIH CepLleYHHK COCTaBJIeH H3 LlBy X nOJIOBHHOK, CLleJIaHHbIX H3 

P3.3JIHYHbIX cpeppOMafHJ1THbI X MaTepHaJIOB C MarHHTHbIMH npoHHuaeMOCT5IMI1 fll 

J1 fl 2. 06wa51 LlJIHHa CepLleYHHKOB, BKJIlO'-!a51 LlBa He60JIbWHX 33.30pa d, pasHa 1.. 
00 06MOTKe CepLleYHHKa. HMefOweH N BJ1TKOB, TeyeT TOK J. OnpeLleJIHTb 

BeJIHYI1HY nOJI5I B B 33.30pe. PaCCe5lHHeM MarHHTHoro nOJI5I B 33.30pe npeHe6peYb. 

8. 	 OnpeLleJIHTb HHLlYKTHBHOCTb Ha eLlHHHUY D.J1I1HbI LlByX nJIOCKH X LUHH. 

HaXOLl5lWHXC5I Ha paCCT05lHHH d Llpy r OT Llpyra. Wl1pHHa WHHbI a» d. HaHTH 

CI1JIY , LleHCTBYlOulYfO Ha eLlHlmuy nJIOll(aLlH WHH, eCJII1 no HHM TeKYT 

OLlHHaKOBble TOKH B npOTI1BOnOJIQ)KHbIX HanpaSJIeHH5IX. 

9. 	 1-13 )HepreTHyeCKHX co06pa)l{eHHH oueHHTb K03cpcpJ1UHeHT CaMOI1HLlYKUI1H 

KpyrJIOH neTJIH LlJIHHHOH h H3 TOHKOH npOBOJIOKI1 paLlHYCOM r. 
10. L(JIHHHbIH COJIeHOI1Ll, HaMOTaHHbIH Ha TOHKocTeHHbIH KanHJIJI5Ip, norpY)KeH 

OLlHHM KOHL(OM B napaMarHHTHYlO )J(I1LlKOCTb C nJIOTHOCTbfO P 11 MarHHTHOH 

npoHHuaeMocTbfO fl. HaCKOJIbKO 113MeHHTC5I ypoBeHb )J(HLlKOCTI1 B KanHnn5lpe. 

eCJIH no coneHoHLlY nponycTHTb TOK J? l..{HCJIO BI1TKOB Ha eLlHHI1UY LlnHHbI 

COJIeHOHLla paBHO n. 

4.2 THnOBble KOHTponbHble BonpocbI Lln51 OueHJ1BaHH5I 3HaJ-IHH Ha 3aYeTe no 

LlHCUHnmiHe: 

1. YpaBHeHH5I MaKcse.rlJIa. CTaUl10HapHOe )neKTpH'-!ecKoe nOJIe. LIHnonbHbIH 

MOMeHT CI1CTeMbI 3ap5lLloB. CTauHoHapHoe MarHJ1THOe [JOJIe, MarHHTHblH MOMeHT 

CHCTeMbI 3ap5lLloB . L(HllonbHbIH 11 MarHHTHblH MOMeHTbl, aHaJIorH5I . 

2. YpaBHemre MaKCBeJlna B cpeLl.e. MHKPO H MaKpOCKOnl1yeCKl1e 

3neKTpoMarHHTHble BenHYHHbi. OcpeLlHeHl1e ypaBHeHJ1H MaKCBenJla. 

MaKpOCKOnHyeCK35I nJIOTHOCTb 3ap5lLla B cpeLle. CHcTeMa ypaBHeHHH 

3neKTpOMarHeTH3Ma B cpeLle. fpaHHYHble ycnoBH5I . 

3. ,LI,H3JleKTpHKH B nOCT05lHHOM 3J1eKTpH'IeCKOM none. 3aBHCI1MOCTb LlHnOJlbHOrO 

MOMeHTa OT 8HeWHero nOJl5l . 00JI5IpI13aUI151 LlH3lIeKTpl1KOB I-ropoLla (KB3.3HynpYfl1e 

MoneKynbI). TIon5lpH3aUH5I LlH3neKTpHKOB Il-ropoLla (nOJI5IpHble MoneKynbl). 

4. MarHeTHKH B nOCT05lHHOM MarHHTHOM nOJ1e. KJIaCCl1cpHKaUI151 MarHI1THbIX 

MaTepJ1aJIOB. B KJIaCCHyeCKOH cpH3HKe HeT MarHeT113Ma. MarHHTHble cBOHCTBa 

aTOMOB . TIapaMarHeTH3M. L(HaMarHeTH3M. cDeppoMarHtTH3M: cpeHoMeHOn0fl1yeCKa51 

MOLlenb cpeppoMarHeTH3Ma. LlOMeHHa51 CTpyKTypa, 06paTHMble H He06paTI1Mble 

npoueCCbI HaMarHHYHBaHH5I. neTn51 rHCTepe3Hca, 3cpcpeKT oapKfaY3eHa. 

5. nnocKHe MOHoxpOMaTH'IeCKHe BOJ1Hbl B OLl.HOPOLl.HOH cpeLl.e. 

3neKTpOMarHI1THble BonHbI B BaKYYMe; BOl IHOBoe ypaBHeHHe, MOHoxpOMaTHyeCKHe 

BOnHbi. BOJIHOBOH BeKTop. CT05lya51 BonHa. L(I1CnepCHoHHoe COOTHoweHHe B 



B . BOJ1Hbl B npOBOllHHKax. CKI1H-3cpCpeKT. 

H npeJlOMJleHH5I. ¢OPMYJlbl 

6. 	Uemi nepcMcHHoro TOKa. I1MncllaHCbl. UenH HlleanbHblX 3neMeHTOB: npaBI1JlO 

::lJJeMeHTbl ueOI1. HOJlble pe30HaTopbl, c06CTBeHHbie 

7. BOJIHOBO.D:hI. 	 JlI1HH5I. CKOPOCTb BonH B BOJlHOBO}le. BOJlHa. 

8. MarHiiTHaSI rM.D:pO.D:HHaMHKa. YpaBHeHHe llByl)KeHH5I )KH}lKOCTH B MarHHTHOM 

nOJle. oaTHBHble He nnOCKOCT5IMH. 

9. 	 KHpXrO$a }lJl51 MarHHTHblX 

nOCT05lHHbIM MarHI1TOM. 

oon51 Ha TOK BblTeCHeHHe TOKa B 

npOBO}lax. B na3bI MarH 

10. TpaHc$opMaTopbI. 

OpOUeCCbJ B H BHeWH5I5I 

TpeX$a3HbJe TpaHccpopMaTopbl, MarHHTHa51 CHCTeMa, CnOC06bJ COemmeHI151 

HecHMMeTpl1'ma51 HarpY3Ka. HepexollHble pe)KHMbl. 

11. ACIH-IXPOHHbIC :1JICKTpOJIBMraTeJlH. ¢OpMHpoBaHHe MarHI1THorO llon51 

Tpex$a3HOH KJlaCCI1$HKaUI15! cTaTopHbIX H 

Hpl1BelleHHe pa604ero npouecca aCI1HXpOHHOI1 MaWHHbl K pa60"IeMY n 

TpaHC(pOpMaTopa. 3aMemeHI151, ee 

llBHraTe)l51. 

12. HyCK H peryJll1pOBaHMe pa60Tbl aCHlupoHi-lblX 3J1eKTpOJIBHraTeJleH. 

HycKol3ble Perynl1poBaHHe CKOPOCTYI 

nO}lBO}lHMOro H3MeHeHI1eM COnpOTI1BneHH5I ueOI1 

pOTopa. PerYJlHpOBaHH5I 113MeHeHHe Yl1cna nap flomOCOB. PerymipoBaHHe 

H3MeHeHHeM yaCTOTbI OHTaHI151. 

1 BCHTMJlbHhlC 3J1CKTpoJ].BHraTCJlH. HpHHLtHfl 

14. BCKTopHoe ynpaBJleHHC aCHHxpoHHhlM JIBM['aTeJlCM. HeOO}lBVDKHa51 

TpeX$a3Ha51 11 CI1CTeMa KOOp}lI1HaT. BpamaIOma5lC5I }leKapTOl3a CI1CTeMa 

KOopmlHaT. CxeMa 3aMemeHI151, BeKTOpHa51 11 MOMeHT aCI1HXp0Hl-iOrO 

llBl1raTen5l. }lHHarv1HyeCKoro Hpeo6pa30BaHHe 

B CI1CTeMY XV. 
CHcTcMa peryJlHpOBaHH5I CKOpOCTH. 3aKoH perYJlI1pOBaHH5I. CB5J3b 

MOMeHTOM 11 CKOPOCTbtO CK0J1b)KeHH51. MOMeHTOM 11 TOKOM. 

OrpaHJ.-IyeHl1e MOMel-lTa. H KOCBeHlia51 flO nOJllD. 

CTPYKTypHa51 cxeMa CHCTeMbl perYJll1pOBaHH5J CKOPOCTJ.1. 

16. BCKTOPHOC ynpaBJleHHc BCHTHJlbHblM 3J1CKTpOJIBUraTCJlCM. BeKTOpHa5! 

}lHarpaMMa 11 MOMeHT }lBl1raTeJ15J. nOCTpOeHI151 CI1CTeMbi perYJ1l1pOBaHI15J 

CKOPOCTI1. "IeHI15J MOMeHTa. cxeMa perynl1pOBaHI151 

TvlnOBble KOHTPOJlbHble 3allaHlUl }ln5! oueHHBaHI151 npl106peTeHHblx 


BJla}leHI1I1 Ha 3aqeTe no }lHCl1l1flJlI1He: 


1. 	 }lI1CK pa}ll1ycoM 10 CM, BparuaeTC5I B MarHI1THOM nOJle. 

}leJ1a51 I 060POTOB B ceKyH}ly. I1H}lYKUI151 MafHHTHoro nOJUl HanpaBneHa 

K nJ10CKOCTI1 }lI1CKa I1 1 04 
O}lHa Ha 

OCI1 }lI1CKa. }lpyra51 H3 OKPY)KHOCTI1, COe}lI1H5IIOT }lUCK C BHeWHel1 l1eObtO. B 

KOTOPYIO BKJltO"IeHbl C BJ1eHl1eM 100M H aMnepMcTp_ 

con KOToporo MQ)KHO lITO nOKa3blBaeT 

2. 	 B }lnI1HHOM B03}lYWHOM COJ1eHOI1}le C H3MOTKH 1'=1 CM 11 nJlOTHOCTbtO 

BI1TKOB 11= 10 I Te"IeT TOK. HapaCTatOmHI1 C nOCT05!H 100 



q)OpMa CI1JlOBblX JlI1HI1H eMY Bl1XpeBOro 

3JleKTpl1yeCKOrO nOJl51 

K C 411CJlOM BI1TKOB N 11 fwowallb}O Bl1TKa S nOllHOC51T Ha 

l1H a n0.l1HOC51T JlYlCT 113 XopOWO npOBOll51werO MeTaJIJla. Do 

HblM TOK I w. HaHTH 

c, B03HHKWY}O B KaTYWKe HOCJle npH6JlH)KeHH5I mlCTa. 

paCnOJlQ)KeH nepneH.l1HKYJl51PHO OCl1 KaTywKH. 

4. 	 ,UBa COOCHblX R l1 Ha paCCT051HI1H 

R .l1pyr OT TOK i HaHTH TOK .f(t) 
B 60JlbWOM BHTKe. COnpOTl1BJleHHe KOToporo paSHO Ro. 
B Kpyrosoro BHTKa K 

TOKa, HMeeTC)J He60JlbWOH TOHKHH MarHHTHK. 

OCTaTOQHa51 HHllYKW1}! KOToporo paBHa B. H pa.l1HyC UHJlHHllpa h H 

r COOTBeTCTBeHHO. MarHl1THK npl1BOll51T BO co 

6. 	 Do TeLIeT TOK J. 
.l1aBJleHl1e MafHl1THa51 

npOHHuaeMOCTb ~=l 

7. 	 nOCT05lHHa51 BpeMeHH pa3p51.l1a nJ10cKoro MaCJl5lHOrO 

HeKoTopoe conpOTHSJleHHe "[I. nOcJle Toro KaK MaCJlO KOHlleHcaTopa 

OTChlpeJlO, nOCT05lHHa51 TO )Ke conpOTHBJleHHe OKa3aJIaCb 

p MaCJla, eCJlYl 

ero llpOHHuaeMOCTb c He H3MeHHJlaCb. 

8. 	 ,Usa COJleHOH.l1a YlMe}OT O.l1HHaKOBble reOMeTpHLIeCKl1e Pa3MCPbl, HO Olll1H H3 HHX 

Yl3rOTOBJ1eH 113 nJlOwa.l1H 1l0nepe4Horo CeQeHH5I 11 B}lBOe 

MeHbweH llJlHHbL 4eM MaTepl1aJI npOB0.l10B 060l1X COJleHOH..QOB 

OllHHaKOB. B 06MOTKe KaKoro 113 COJleH0l1.l10B Bbl.l1eJl51TbC51 60JlbWe TenJla. 

eCJlH MarHI1THble nOJl51 B HHX O.l1I1HaKOBbI? Y Koro H3 COJleHOH.l10B MeHbwe 

MarHHTHOrO nOJl51? 

9. 	 nOCTpOI1Tb KOTOPbIH ManHlTHY}O 

HH.l1YKUH}O 1 Ha )]{eJle3HOrO Cep.l1eYHHKa 

B03.l1YLUHOro a= lcM. Cep.l1eYHHKa CM. KaKoe Hal1MeHbWee 

4HCJlO BI1TKOB .l10Jl)KHa HMeTb 06MoTKa. eCJlYl I1CllOJ1 npoBo)1 

CeyeHHeM 1 . 110 KOTOPOMY MQ)J{HO M 

10. 	 nOCT051HHOro CeyeHH51 .l1J1HHOH h=lM C 3a30POM MM 

C 	 LlHcnOM BI1TKOB N=1600. no KOTOPOH TeLleT TOK 1 A 
Ka Ha pHC. 2 . 

KOMnneKT BonpocoB H .l1Jl51 C.l13L1H 334eT3 B tiJopMe blX 

Ha KatiJe.l1pe «Oct:>>>. 



DpHMep THnoBoH cpOPMbJ 3K3aMeHaUHOHHOrO 

HanpaSJICHHC 
01.06.01 MaTeManll<:a H MexaHHKa 

nporpaMMa 
MexaHHKa )!(HILKOCTH, ra3a H nJla3Mbi 

Ka$CILpa 

<DfI:)OY BO «I1epMcKHH HSUHOHSJIbHbIM 06u(a51 cj)J.BHKa 

HCCJIC.aOSSTCJIbCKHH nOJIHTCXHM'IeCKMH 

YHliBepcMTcT» (I1HI1I1Y) 

)lMcUMnJIMHa 

«DpHKJ1aIll-Ja51 :1J1eKTpOLlHHaMHKa CnJ10WHbIX 

1 

1. YpaBHeHH5I 

3ap51LloB. 

nOJ1e, LlHIlOJ1bHbIH MOMeHT CHCTeMbI 

MarHHTHoe none, MarHHTHblH MOMeEH CHCTeMbl 3ap5lLloB. llHnoJ1bHblH H 

Man-lHTHblH MOMeHTbI, aHaJ10nUI. 

2. EeCKOHeYHa51 J1J10CKa51 llJ1aCTHHa 113rOTOBJ1eHa H3 OLlHopoLlHoro HaMarHH'-!eHHoro 

cpeppoMarHeTHKa, 

HaHTH n0J151 B H H 

3. B LlJ1HHHOM 

CM­
1 

TeyeT TOK. 

CHJ10BbIX J1HHHH 

l! 

HaMarHH'-!eHHOCTH I llepneHLlHKYJ151peH nJ10CKOCTH nJ1aCTHHbI. 

Uli 

COCTaBHTeJ1b 
(nO~mljCb) 

3aBeLlYfOLUH H KacpeLlpoH 
C10.:J1111Cb) 

« » ______201 r. 
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