
MmllICTepCTBO Hay.KH II BhICIIIerO 06pa30BaHIl51 POCCllHCKOH <De,lJ,epalum 

<De,lJ,epaJIhHOe rOCY,lJ,apCTBeHHOe aBTOHOMHOe 06pa30BaTeJIhHOe yqpe)l(,lJ,eHlle 

BhICIIIerO 06Pa30BaHll5I 

«I1epMcKuii HalJ,UOHaJIbHhIii HCCJIe,lJ;OBaTeJIbCKUii 

nOJIHTeXHU'IeCKUii YHUBepCUTeT» 

YTBEP)J()1;AIO 
PYKOBO,lJ,IlTeJIh IIpOrpaMMhI aCIIll mnyphI 

~ :;:
;L/- C ''----_+__ o.B. KaBaJIepOB--j 

acpe,lJ,phI 3TH3M 

2022 r . 

Pa60'IaSl nporpaMMa ,lJ;RCIJ,UOJIUHhI 


«I1epeXO,lJ;HhIe npOlJ,eCChI 3JIeKTpOMeXaH'U'IeCKUX npe06pa30BaTeJIeii 3HeprUH» 


no nporpaMMe acnupaHTYphI 


HaY'lHaSl CneUHaJIbHOCTb 2.4.2. 3J1eKTpOTeXmrQeCKHe KOMOfleKChi K CHCTeMhi 

HanpaBJlCOHOCTb (npo«J»UJlb) nporpaMMbI 3fleKTpOMeXaH.l{qeCKHe ope06pa30BaTemr 3Hepnm 

acnupaoTypbl 

3JIeKTpOTeXHlIKa H 3J1eKTpoMexaHHKa (3T H3M) 

Kypc: 3 CeMeCTp: (bI): 5 

BH,lJ;bI KOHTPOJlSl C YKalaHHeM ceMecTpa: 
3K3aMeH: - 3a'1eT: 5 

TIepMb 2022 



cxeM 

H 
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1. 061I(HC nOJlOIKCHHH 

Pa60qag npOrpaMMa ,uHCUHnJIHHbI «TIepeXO,uHhle 

pmpa60TaHa Ha OCHOBaHHH 

npOueCChI 

• TIpHKm MliHo6pHa)'KH POCCHH OT 10.2021 N 1 "06 t}:>e,L(epaJIhHhIX 

rocy,uapCTBeHHhIX K npOrpaMM nO,L(rOTOBKH Hay<IHhIX H Hay<IHo-

IIe,L(arOmqeCKHX Ka,L(pOB B aCIIHpaHType HX 

cpOKaM OCBOeHIIJI 3THX t}:>OPMnpOrpaMM C 

H OT,L(eJIbHhIX KaTeropHH 

P<D OT 30.11 N• TIocTaHOBJTeHJae 

"06 I10JIOiKeHIDI 0 IIO,L(rOTOBKe HayqHblx H HaycrnO-IIe,L(arOrHqeCKHX 

KaJ(POB B acnHpaHType (a,ubIOHKType)"; 

K npOrpaMMaM• 
rrO,L(fOTOBKH KaJ(POB B acrrHpaHType TIepMcKofO 

Hal(HOHaIIhHOrO HCCrre,L(OBaTeJTbCKOrO rrOJIHTeXHHQeCKOrO 

• EmOBhIH rrJ1aH rro rrporpaMMe 

• I1acrropT cnell,HaJIbHOCTH. 

1.1 l(CJlb YQC6HOH JUICnHnJlHHbI - t}:>0PMllpOBaHHe KOMrrJ1eKCa 

HaBbIKOB B o6rracTH pmpa60TKH H 3JIeMeHTOB 

3rreKTpoo6opy,uOBaHH.H H Hccrre,uOBaHH.H I;IepeXO,Ll.HhIX 

1.2 MeCTO VUphUfi"" ,ll-.CnHnJlIJ,HbI B cTpylnypc 06p330B3TeJlbHOH nporp3MMbi 

J(HCl(HrrrrHHa «nepeXO~Hble rrpOueCCbJ 3.'1eKTPOMeXaHHI.leCKHX npe06pa30BaTeJIeH 

.HBJ1.HeTCH o6pmoBarerrhHofo KOMrrOHeHTa nrraHa 

2. nepeQeHb nJl3HHpyeMbIx 06YQe"IUI no ,llIlCnHn.!lHHC, COOTHCCCHHbIX C 

nJl3HHpYCMblMH OCBOC.HHB: OfiPa30B3TCJIbHOH nporpaMMbI 

li3yqeHHH ,uHCUHrrllliHbI 

- OCHOBHble rrOJIO)KeHlHI rrpOl(eCCOB 

rrapaMeTpOB Ha 

rrpOl(eCChI; 

,uorrymeHH.H, rrpHHHMaeMble npH HCCJ1e,uOBaaHH llepexo,uHhIX rrpoueccoB 

MallIHHhI; 

3aKOHbI, rrOJIO)KeHHble B OCHOBY Hccrre,uOBaHml 

YMcn,: 

MaTeMaTHQeCKHe Mo,ueJ1H pmJ1HQHbIX 

J(JIJ[ HCCJTe,L(OBaHH.H npOll,eCCOB; 

- HCCrre,L(OBaTb U"'IJVL'.V,t.JiHD.1v rrpoueCC:bI IIpH ,uByxt}:>mHbIX KOPOTKlIX 3aMbIKaHH.HX; 
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HCCJ1e,aOBaTh TIene:XO.ITHble 

Ha 

COBpei>1eHHhlMH MeTO.laMH 

HaBbIKaMH aWt.:1H3a 

CTIOC06HOCTbJO ,ae~IaTI:) 

He OKa3hIBaJOT 

3. 

nccrre;XOBaHHH uepe;\.u,!J,HlblX TIDOUeC(:o 

YQe6HOH pa60Tbi 
Ta6J1Hua 1 

4.1. 

en 
UClJC./\.U,•.L.rlb1t\. LlL'Vlc,~\e'-'vn B TpaHccpopMaTopax H 3J1eKTpHQeCKliX MaIllllHax. 

HX MaTe:viaTHLfeCKoro OTIliCaHUSI. 

CB5I3h C KOMTIJ1eKCHhIMH 

B 

npe06pa30BaHll5I. 

MaTpwIHble npeo6pa1oBamuL 

XQ:Ia3HOH M3IllllHhI B 

no 

CPOPMax 3anllCli. 

MOMeHT B 

cmeKTpOMafHllTHoro MOMenTa. HX 



6anaHca MOMeHTOB 

21JUI 

CHHXPOHHbIX Manum. MOMeHT CHHXPOHHOH 5fBHOnOJIIOCHOH MaIlIHHbI. 

ManIHHbI. 

npH BHe3anHOM H 

IfH21YKTHBHbIC CHJIbI 
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B TeOpenr'IeCKOM l'i3YQemU1 

Docne H3YCleHHH 

peKOMeH.ll:yeTc>I. TIO TIaM){TH 

3 

.ll:HCUHIIJUIH bf 
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6. 

3 
)Ke ,nal:OTC5f 

U uH4>0pMauuoHHoro, 
no ,nUCUUnJIHHe 

3 

12 

16 

m.1 15 
m.2 15 
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KH. no [YMaHlIT., 06rnecTB., eCTeCTB. II TeXH. HaYKaM, npoToKonhI lICCJ1e,noBaHliH Ha aHr . II HeM. 

513 .] / Springer International Publishing AG, Part of Springer Science+Business Media. - Cham, 

2016. - Pe)KlIM ,nOCTYIIa: http://link.springer.c m ,no IP-aJXpecaM KOMnblOTep. cem I1epM. Hau. 
HCCJ1e,n. nOJTI1TeXH. YH-Ta. - 3ar:r . C 3KpaHa. 

8. ScienceDirect [3 J1eKTpOHHbffi pecyp ] : [nOJ1HOTeKCTOBa5I 6ma ,naHHhIX : 3J1eKTpoH. 
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Amsterdam, 2016. - Pe)J(HM ,noCTyna: http://www.sciencedirect.com. IIO IP-a,npecaM KOMnhlOTep. 
ceTH I1epM. Hau. lICcne,n. nOIIM eXH. YH-Ta. - 3ar .'1 . C 3KpaHa. 

9. Questel Orbit [ 3 neKTpOHB bIH: pecypc] : [nOJIHOTeKCTOBa5! 6ma ,naHHhIX : naTeHThl II 

,naHHhle 95 naT. Be,nOMCTB Bcex pem OH B MHpa Ha lIH. 5!3 .] / Questel. - Paris, 2016. - Pe)KlIM 

,nocTyna: h ttp ://wVo/w .orbit.com.no IP-a.npecaMKOMTIhlOTep.C TIl ITepM.Hau.Hccne.n. n011lITexH. 

YH-Ta. - 3arn. C 3KpaHa. 
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HaYKoMeTp. 6ma ,naHHhIX Ha aHm . ~3 .] / Elsevier B . V. - Amsterdam, 2016. - Pe)KlIM ,nocTyna: 
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HaYKoMeTp. 6ma ,naHHbfX Ha aHm . 5!3 .] / Thomson R euters. - ew Y ork, 2016. - Pe)KHM ,nocTyrra: 

http: //apps.webofknowledge.com, ITO IP-aJXpecaM KOMnblOTep . CeTli D epM. Hau. lICCJ1e,n. 

nOJ1lITeXH. YH-Ta. - 3am. C 3KpaHa. 

12. CaHT BhICWeH: arreCTaUlIOiiHOH: KOMHCCYl.lI (BAK) npli MlIHlICTepCTBe 06pmOBaHH5! II 

HayKlI POCClIHCKOH: cDe,nepaUIrn. - http://vak.ed. goY' .ruJ. 

7. O nHc3HHe MaTepIf3JIhHO-TeXHJlQeCKOH 6a3hl , HeoOxoLlHJ\10H ,llJUI ocym.ecTBJleHuH 
o6pal oBaTe.lhHoro npouecc3 no ,llUClI.HnJlUHe 

7.1. OCHoBHoe YQe6HOe o60PY,llOB3HHe. P a60'tee MeCTO aCIIHpaHTa. 

T a6J1lIua 4 

X!! 
n.n. 

H aUMeBOBa " Ue H MapKa 
o6opY,llOBaHUH (cTeR.ll3, 

M 9 k:eT9, n JlUKUTa, 

Jla60paTopeoe 

KOJl-BO 
e.ll.. 

<l>OPM3 npHo6pncuu H / BJl3,llC
(c06cTBeH HOCTh, onepaTHBH

ynp3B.JleHlle, apeH.ll3 " T.n.) 

HUH 
oe 

HOMep 
aY.llHTOpUU 
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060pl1l0BaHHe) 

1 2 3 4 5 

1 
ITepCOHaJIhHhle KOMnhIOTephl 

(JIOKaJIhHlli[ KOMnhIOTepHlli[ 

ceTh) 

12 OnepaTHBHoe yrrpaBJIeHHe 350 

2 
CTeH,n «3JIeKTpHQeCIGIe 

uenH» 
6 OnepaTHBHOe yrrpaBJIeHHe 355 

3 
CTeH,n « 3JIeKTpHQeCIGIe 

MalllHHhI» 
6 OnepaTHBHOe yrrpaBJIeHHe 355 

4 
CTeH,n «3JIeKTpHQeCIGIe 

MamHHhl H 3JIeKTpOnpHBo,n» 
6 OnepaTHBHoe yrrpaBJIeHHe 355 

8. $OH,[( ou.eHOQHbIX cpe'[(CTB 

OCBoeHHe yqe6Horo MaTepHaJIa ,nHCUHnJIHHhl 3anJIaHHpOBaHo B TeqeHHe o,nHoro 

ceMecTpa. <l>OPMOH KOHTpOIDI OCBOeHH5I pe3YJIhTaTOB 06yqeHHSI no ,nHCUHnJIHHe 51BIDIeTC5I 3aqeT, 

npoBo,nHMhlli C yqeTOM pegYJIhTaTOB TeKyrnero KOHTpOIDI. 

8.1. 	 OnHcaHHe nOKa3aTeJIeU H KpHTepHeB ou.eHHBaHHSI, onHcaHHe illKaJI 

0u.eHHBaHHSI. 

KOHTpOJIh KaqeCTBa OCBoeHHsr ,LUlCrnrIlJIHHhI BKJllOqaeT B ce6sr TeKymHH KOHTPOJIh 

ycneBaeMoCTH H npOMe)KyTO~YIO arreCTaumo acnHpaHTOB 

TeK)'IlJ.UH KOHTPOJIb 

TeKymHH KOHTpOJIh ycneBaeMOCTH 06eCneQHBaeTOueHKY OCBoeHlUI ,LUlCUHnJIHH H 

npOBo,nHTCH B cpopMe c06eCe.ll.OBaHHH H 3amHThI OTQeTa 0 TBOpQeCKOM 3a.uaHHH. 

• 	 Co6ece'[(oBaHlle 

~JI5I oueHKH 3HaHIIU acTIHPaHTOB npOBO~TC5I c06eCe.ll.OBaHHe B BH,ne CneUHaJIhHOH 

6ece,nhI npeno,naBaTeIDI C o6yqaIOIUHMc5I Ha TeMhI, CB5I3aHHhle C H3yqaeMoH ,nHcUHnJIHHOH ,nIDI 

BhISICHeHH5I 06beMa 3HaHHH no onpe,neJIeHHoMY pa3.ll.eJIY, TeMe, np06JIeMe. 

C06ece,noBaHHe MO)KeT BhITIOJIHHThCH B HH.ll.HBH)l)'aJIhHOM . nopSI,nKe HJIH rpynnoH 

acnHpaHTOB. 

.• 	 3am.H'Ila O'l"leTa 0 TBOpqeCKOM 3a,lJ;aOHH 

~IDI oueHKH YMeHHH H BJIa'[(eHHH aCIIHpaHTOB HCnOJIh3yeTcH TBOpqeCKOe 3a.uaHHe, 

HMeIOmee HeCTaH,naPTHoe pemeHHe H n03Bomnorn;ee HHTerpHpOBaTh 3HaHH5I Pa3JIHqHhlX 

06JIaCTeH, aprYMeHTHpOBaTh C06CTBeHHYIO TO~y 3peHHSI. 

TBOpqeCKHe 3a,n:aHHSI MOryr BhllOJIH5IThC5I B . HH,nHBH,nYaJIhHOM rrOPMKe HJIH r pyrrnoH 

aCnHpaHTOB. 

UpOMe*),TO'lHaSi aTTeCTal(llSi 

~onycK K npOMe)KYTOQHoH . aITeCTaUHH ocymeCTBIDIeTC5I no pe3YJIhTaTaM TeKynrero 

KOHTpOIDI. ITpoMe)KYTOqHlli[, aITeCTaUHSI npOBo,nHTCsr B BH,ne 3aqeTa no ,nHCUHnJIHHe, B yCTHO­

nHChMeHHOH cpopMe no 6HJIeTaM. bHJIeT co,nep)KHT TeOpeTHqeCKHe BonpochI (TB) H 

npaKTHqeCKOe 3a.uaHHe (IT3). 

bHJIeT cpopMl:IpyeTcSI TaKHM, OOPa30M, ~06hl B Hero nOilaJIH BonpOChI H n p aKTHqeCKHe 

3a,naHH5I. ITpHMep 6HJIeTa npe,nCTq,BJIeH B npHJIO)KeHHH 1. 

• 	 IlIKaJIbI ou.eUHBaHIISI pe3YJIbTaTOB 06Y'leHIISI "PH caaQe 3aQeTa : 

OueHKa pe3Yfl1?TaTOB 06YHeH~ no .ll.HClijUlJIHHe npOBo,nHTC5I no 5-6aJIJIhHOH CHCTeMe 

oueHllBaHH5I nyreM BhI6opOllHOrO KOHTPOIDI BO BP~M5I 3aqeTa. 

illKaJIhI H KpHTepHH OueHIGlpe3YJIhTaTOB 06YL£eHH5I IIpH c,naqe 3aqeTa npHBe,neHhI B Ta6JI . 

5. 
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5 
illKaJIa OueHl1BaHI:IJI OCBOeHHH Ha 3aqeTe 

OueHK3 KPIITCPHH OUfHHB3mUI 

3HaHHJI npH OTBeTe Ha 


CO)J,eplKaIUHe OT)J,ellbHble 


3a'-lmeuo BhmOllHHJl KOmpOJlhHOe 

'I' HeT04HOCTHMH. ITOKa3aJI 

rrpO)J,eMOHCTpHPOBa.1 C<P0pMHpOBaHHbleliJlli CO)J,eplKalUHe OT)J,enbHble 

BOnpOC flOKa3an C<pOpMHpOBaHHbJe HJlH 

lH3HHSI B YCBoeHHoro 

OrBeTHJl Ha 60J1blllI1HCTBO ;:xonOllHHTellbHbIX BonpocoB rrpaBHnbHo. 

3allamre npaBI1J1hHO l1JIH C 

ycrrelllHoe l1JI11 ~OnpOBO~alOlUeeCR OT)J,eJ1hHbIMH 

rrpHMeHeHHe H3BblKOB rronyqeHHblx 3HaHHH H YMeHHH rrpH pellleHHH cpe,cClfOf!3 

3a)J,a4 B paMKax YCBoeHHoro yqe6Horo MaTepHana. OrBeTl1JI Ha OO,1blllHHC~rBO 

;:xorrOJIHHTeJIbHhIX BonpocoB IIpaBl1JIhHo. 

Borrpoc 

l03HUSI npH 

npH BbmOllHeHlll1 3a)J,aHHH 

4aCTH4HO OCBoeHHoe YMeHHe H npHMeHeHHe 

3a)J,a4 B paMKax YCBoeHHoro 

)J,onOJIHl1TeJll,Hhle BonpOCbl ObJJ10 )J,OIIYllleHO MHOlKeCTBO HeT04HOCTeH. 

9. MeTO)lHQeCKHe M3TepHa.lbl, onpe)leJIJIIOm;He npoue)lypbI oueHHB3HHH 

o6YQeHHH no )lBCUHnJ1HHe 


3alJ;aHHH lJ;nH KOHT}JOnH 11 I1pOBelJ;eHHH I1pOMe)l()rrOrrnOH arreCTaUHH lJ;On)l(HbI 


Ha OueHHBaHHe: 

1. ypOBfUl OCBoeHHH Hayrrnhlx OCHOB rrpo<jJeCCHOHaJIbHOH 

lJ;eHTenhHOCTH; 

CTerreHH rOTOBHOCTH aCI1HpaHTa rrpHMeHHTh 

HH<p0PMaUmo H OueHHBaHHe 

3HaHHH 

KOfHHTHBHbIX 

lJ;nH rrpO<peCCHOHaJIbHOH 

,Ile5ITenhHOCTH. 

10. 	 THnOBbJe KOBIlfPOJIbHbJC Bon,ocbI H 33)l3HHH HJ1H HHbie M3TepHaJIbI, 

Hco6xo)lHMble )lSIH OlICHKH'PC3YJIhT3TOB OCBoeHHH )lHCUHnJIHHbJ 

rro nHCUHI1J1HHe 

pa3pa60TaH C 

pelllle:HH.H CHCTeM c>rH~V,",'''''f'l,'' 

BOI1POCOB H nJ15[ Cna4H 3aqeTa 

::mepfHH» 

HIIOBhle TB,)p'-IeC:KHfe 3anaHH5I: 

H 

3alJ;aHHH: 

1. )J,H<p<pepeHUHaJIbHhle ypaBHeHH5I B OC51X d H q; 
2. 
3. 
4. 

3neKTpOMarHHTHhm MOMeHT '-'HJ,JJl,,>JVJJtUV 

OnHO- H Tpex<pa3HhIX 

06MICH11Th 

J-VJU"".U KOMI1neKT BorrpOCOB 11 B Ha 

Ka<penpe «3TH3M». 
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nmOBOH ¢lOPMhI 6HJIeTa 

::mepnUi 

YHH8epCHTeT}} 

Ka.pe,llpa 
u ::JJ1e«mpoMexuUU«U 

(3Tu3M) 

3HeprHH» 

1. 
2. 

1 

peaKIJ;HH B 5I:BHOnOJHOCHbIX 

CHHXPOHHbIX MaIllHI-IaX. 

« r.»----~------ ­
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