MuHHCTEpCTBO HAyKH M BhICIIEro oOpa3zoBanus Poccuiickoit deneparuu
MypoMckuii HHCTUTYT ((puiinalr)
(henmepalbHOTO TOCYTapPCTBEHHOTO OIOPKETHOTO 00pa30BaTEIHHOTO YUPEIKIACHHUS BBICIIIETO 00pa30BaHMS
«BiaauMupPCKU roCyAapCTBEHHbIN YHUBEPCUTET
uMeHu Anekcanapa I'puropreBuua u Hukouas I'puropsesnya Ctos1eToBbIX)
(MU Bar'y)

OTtnenenue cpeanero npogecCHOHAJIBLHOTO 00pa30BaHUs

«YTBEPXIAIO»
3amecTuTenb AUpeKTopa mno YP
J.E. AunpuanoB
« 23 »__ 05 2023 r.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

M CTOYHNKH IUTAHUA

s cneranbHocTr 11.02.17 PazpaboTka 3JIeKTPOHHBIX YCTPOWCTB M CUCTEM

Mypowm, 2023 r.



2
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1. TACITOPT PABOYEM I[TPOT'PAMMBI YUEBHOM JUCIHHUIIINHBI
HcToyHNKH NUTAHUSA

1.1. O6saacTh npuMeHeHnsi padoueil MPOrpamMmbl

Pabouass mporpamMma yd4eOHOW ITUCIUIUIMHBI SIBJISIETCS YacThIO MPOTPaMMBbI IOATOTOBKH
CIIeNUATIMCTOB cpeaHero 3BeHa B cooTBeTcTBUU ¢ ®I'OC no crnenmanbHoctu 11.02.17 Pa3pabotka
AJIEKTPOHHBIX YCTPOUCTB U CUCTEM.

Pabouast mporpamMma y4eOHON JUCIUTIIIMHBI MOXKET OBITh MCIOJIb30BaHA B JOMOJHUTEIHHOM
npodeccCHOHATLHOM 00pa30BaHUM, JUIS TOJNYyYEHHUsS JONOJHUTEILHBIX KOMIIETCHIUN, YMEHUH W
3HaHWH, HEOOXOAMMBIX JIJIsi 0OECIeYeHUsI KOHKYPEHTOCIIOCOOHOCTH BBINTYCKHUKA HA PBIHKE TpyJa U
MPOJIOIHKCHHS 00pa30BaHUs IO CIICITHAIIEHOCTH.

1.2. MecTo y4eOHOI JMCUMIJIMHBI B CTPYKTYpe MPOrpaMMbl NOATOTOBKH CIENHAJINCTOB
Cpe/IHero 3BeHa:

Juctumumaa OI1.13 McTouyHNKY UTaHuS ABISETCS 00IIenpodecCHOHaTbHON AUCIUTLTUHON

JuctunnuHa "VMicTrouHnky muTaHus" 0a3upyeTcs Ha JUCHUILIMHAX "DJIEKTPOHHAS TeXHUKA',
"CxeMOTeXHHUKa JIEKTPOHHBIX YCTpoicTB", "MMITynbcHBIE U U POBBIE yCTpoiicTBa" U Ap.

Ha aucuumuinne "Vctounuku nutanus" 6asupyercss ocBOeHHE NPpo(hecCHOHANbHBIX MOTyJIeH
"BbInosHEHUE MPOEKTUPOBAHUS 3JEKTPOHHBIX YCTPOWCTB U cucreM", "BpinonHeHne HacTpoilkw,
PETYJINPOBKY, AUATHOCTUKH, PEMOHTA U MCIIBITAHUM 3JIEKTPOHHBIX YCTPONCTB U CUCTEM PA3IMYHOIO
Tumna".

1.3. Heau u 3axaum y4eOHOH AMCHMILVIMHBI - TPeOOBaHMS K pe3yJbTaTaM OCBOCHHS
Y4eOHOH IMCUMILINHBI:

Henbto wu3yueHuss AUCUUIUIMHBL "VICTOYHMKKM TUTaHUA" SIBISIETCS OCBOEHUE TEOPUU
HOCTPOCHMSI, IPUHIIUIIOB pabOThl M METOJMK aHaIM3a UCTOYHUKOB MTUTAHUS 3JIEKTPOHHBIX CPECTB.

3ajayamMy TUCUUIUIUHBI SIBIISIFOTCS:

- U3y4eHHE IPUHIUIIOB MOCTPOEHUS U (PYHKIMOHUPOBAHUS UCTOYHUKOB NMUTAHMsI, 00J1acTel
UX IPUMEHEHMS;

- U3y4YEHHE NHTErPAIbHBIX YCTPOMCTB JIEKTPONUTAHMS U YIIPABICHUS UMH;

- OBJIaJICHHE OCHOBAaMU pacueTa (PyHKIIMOHAIBbHBIX OJIOKOB, BXOSIINX B COCTaB HCTOUYHUKOB
MUTAHUSA;

- OBJIa/ICHUE HaBbIKaMH U3MEPEHUs TapaMeTPOB y3JI0B U OJIOKOB UICTOYHUKOB IMUTAHUS

B pesynbpTare ocBoeHHS y4eOHOUM MUCIUILIMHBI O0YJAIOIIHICS JOKEH YMETh:

- aHaJIM3UPOBATH ANEKTpUUEcKre cxeMbl ncTouHnkoB nuTtanus (11K 2.1.);

- BBITIOJTHATH PAacueThl OCHOBHBIX MapaMeTPOB M DJIEKTPUUECKUX BEIUYUH Y3JIOB U OJIOKOB
uctounukoB nutanus (I1K 2.1.);

- aHaAM3UPOBATH PE3YNHTAThl PACUECTOB MApPAMETPOB W DIIEKTPHUUECKUX BEIUYUH Y3JIOB U
61oxoB ucroynnkos nmutanus (11K 2.1.).

B pesynbrare ocBoeHUs yueOHON AUCHUILTUHBI O0YYatONIUIICs JOKEH 3HATh:

- Ha3Ha4yeHHe M 00JacTU MCMOJIb30BAaHUS WCTOUYHUKOB MHUTAHUS JEKTPOHHBIX YCTPOMCTB U
cuctem (I1K 2.1.);

- MPUHIUIBI OCTPOCHUS U PabOThl (PYHKIMOHAIBHBIX 0I0KOB McTOYHMKOB mutanus (I1K
2.1.);

- OCHOBBI CXEMOTEXHUKH (DYHKIMOHAIBHBIX 0J10KOB McTouHUKOB nutanus (11K 2.1.);

- OCHOBHBIE METObI PacueTOB (PYHKIIMOHAIBHBIX 0JIOKOB UCTOYHUKOB muTanus (I1K 2.1.).

B pesynbpTare OCBOEHUS TUCIHUIUIMHBI OOYYAIOUIUICS JOMKEH BIIAJETh CICAYIOIINMH
obmumu (OK) u npodeccnonanpabivu (I1K) komneTenusamu:
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- [IK 2.1. CocTaBisiTh 3JEKTPUUYECKUE CXEMBI, IPOBOJNUTH PACUETHI M aHAJIU3 NTApaMETPOB
AIIEKTPOHHBIX OJIOKOB, YCTPOHCTB U CHCTEM PA3IMYHOIO THIIA C IPUMEHEHUEM
CHEIMAIM3UPOBAHHOTO MTPOrPAMMHOT0 00ECTIeueHUsI B COOTBETCTBUH C TEXHUUYECKUM 33JJaHUEM;

1.4. KosimyecTBO 4aCOB HA OCBOEHME MPOrpaMMbl Y4eOHO JUCUMIIIIUHBI:
MaxkcumanbHOi yueOHON Harpy3ku oOy4aromerocs: 102 gaca, B TOM duce:
00s13aTeIbHON ayJUTOPHOM HArpy3ku oOydaromierocst 62 Jaca;
CaMOCTOSITENILHOUM Harpy3ku o0ydJaromierocs 40 4acos.
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM U CIHUILIMHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHOIl padoThbl

Buj yueOHoi1 padoThl O0bem yacoB
5 cemectp

MakcumanbHasi yueOHast Harpy3ka (BCEro) 102

OO6s3aTenbHas ayiuTopHas yueOHasi Harpy3Kka 62

(Bcero)

B tom unciie:

JIEKIIUOHHBIE 3aHATHS 30

MPAKTUYCCKHUE 3aHITHS

1abopaTopHbIe pabOTHI 32

KOHTPOJIbHBIE pabOTHI

KypcoBasi paboTta

CamocTtosTenpHas pabora o0yyaromierocs (Bcero) 40

Htorosas arrecranus B popme DK3aMeH

2.2. TemaTn4yecKuil IVIaH U coJepKaHue Y4eOHOM IMCUMILIHHBI

HaumenoBanue Coneprxanue yueOHOro Matepuaia, jadopatopusie | O0beM | YpoBeHb
pa3esoB U TeEM paboThl U IPAKTUYECKUE 3aHATHUS, CAMOCTOSITENIbHAS | 4acOB | OCBOCHHUS
paboTa oOy4aronmxcs
1 2 3 4
5 cemectp
Paznea 1 I puHIMIIBI TOCTPOEHUS] HCTOYHUKOB MUTAHUS
Tewma 1.1 IlepBuunsie u Cooepoicanue yuebno2o mamepuana
BTOPUYHBIC UCTOYHUKH | Jlexyuounvle 3ansamus. Haznadenue, BUIbBI 2 1
TTATAHUS HMCTOYHUKOB BTOpUYHOTrO Aiekrponutanus (MBOII).
TpeboBanus, npeabsasiasemsie k TBOII.
Knaccudukanus, xapakTepucTUKH, TapaMeTphl,
obmmue npuHiMIbl nocrpoenust UBOII. JIuneiinbie
u umnyabscHsle MBI
Camocmosmenvnas paboma o06y4aouuxcs. 6 3
OcHOBHBIE Pa3HOBUIHOCTHU U 00J1acTH
UCIOJIb30BAHUS IEPBUYHBIX HICTOUHUKOB IMUTAHUS.
OcHOBHBIE Pa3HOBUHOCTHU U 00JIACTU PUMEHEHUS
BTOPUYHBIX HCTOUHUKOB NMUTaHUA. TeHIeHINN
Pa3BUTHS BTOPUYHBIX ICTOYHUKOB MMUTAHMSI.
Paznes 2 BoinpsiMuTe/ M HCTOYHMKOB MUTAHUS
Tewma 2.1 [puniun Cooeporcanue yuebHo20 mamepuaid
JICHCTBHS M YCTPOUCTBO | Jlexyuonnvie 3anamus. CTpyKTypHas cxema 2 1
TpaHC(pOpMaTopoB JIMHEWHOI0 NCTOYHMKA nuTaHud. [IpuHnmn
JeWCTBUSL U yCTpOicTBO TpaHchopmaTopoB. Buibt
TpaHc(HOPMATOPOB MO KOHCTPYKTUBHOMY
VCTIOJTHEHHUI0. XapaKTePUCTUKU TPAHCHOPMATOPOB.
Tema 2.2 Cooeporcanue yuebnozo mamepuana
Heperymupyemsrie Jlexyuonnvle sanamus. CTpyKTypHas cxema 2 1
(HeympaBisieMbIe) HEPETyJIUPYeMOro (HeymnpaBisieMoro)
BBIITPSAMUTEITH BbIIpsMUTeNs. OHO(pa3HbIE BHIIPSIMUTEIH.

BLIHpHMI/ITeJ'II/I C YMHOXXCHUCM HAITPSIPKCHU .




Tpexdasubie Bompsmutenu. OCHOBHBIE
XapaKTePUCTUKHU CXEM BBINPSMUTENEH MpH padboTe
Ha pEe3UCTUBHYIO HAarpy3Ky. BeicokodyacToTHbIE
BBITPSIMUTENIN.

Jlabopamopuwsie pabomul. ViccnenoBanue
0/1HO(a3HON MOCTOBOM CXEMBI BBITPSIMUTEIIS
HaTPSHKCHUSI.

CamocmosimenvHas paboma 00yuaouuxcs.
Pa3HOBUAHOCTH U M3TOTOBJICHUE CHIIOBBIX
tpanchopmaropoB. OcoOeHHOCTH PAOOTHI
BBINTPSIMUTEICH TIPU paboTe Ha PEAKTUBHYIO
HarpysKy.

Tema 2.3 Perynupyembie
(ympaBisieMble)
BBITIPSIMATEITN

Cooepoicanue yuebnoeo mamepuand

Jlexyuonnvie 3auamus. CrocoObl peryiupoBaHus
BBIXOJHOTO HAMPSKEHUS BBIIPSIMUATEIIA.
CTpyKTypHBIE CXEMBI U TPUHIIUI PAaOOTHI
peryJmpyeMbIX BbIIpAMUTENEH. PerynrupoBanue
HaIPsKEHUS C TOMOILBIO YIIPABJISIEMbIX BEHTHIICH.

Jlabopamopuwsie pabomul. ViccnenoBanue
THPUCTOPHOTO PEryTUPYEMOTO BBITIPSIMHATEIIS.

Camocmosmenvuas paboma 00y4arOuuxcsi.
JIByx(da3Hble 1 MOCTOBBIE THPHCTOPHBIC
peryJMpyeMbl€ BBIIPSIMUTEIIN.

Tema 2.4 ®OunabTphl
BBIIPSMUTENEN

Cooepoicanue yuebHo2o mamepuana

Jlexyuonnvle 3anamus. Haznauenue,
Pa3HOBHIHOCTH U OCHOBHBIC ITapaMeTphl (GHIBTPOB
BhITIpsiMUTENIEH. OCHOBHBIC TUIIBI TACCUBHBIX
CTJIAKUBAIOIINX (PHIIBTPOB.

Camocmosmenvuas paboma 00y4arOuuxcsi.
CrinaxkuBarolue nacCuBHbIE (GUIBTPHI HUKHUX
4acToT.

Pa3zgen 3

JInHeiiHble cTa0WIN3ATOPbI HANIPSIKEHU S

Tema 3.1
[TapameTpuueckue u
KOMIICHCAIITUOHHBIC
CTaOUIIN3aTOPBI

Cooeporcanue yuebHo2o mamepuaid

Jlexyuonnvle 3anamus. Bunpl cTabniIn3aTopoB U UX
OCHOBHBIE XapaKTepuCTUKU. OCHOBHBIE MTapaMeTPhI
CTAaOMIN3aTOPOB HaIpsDKEHUs. PasHOBUAHOCTH
MapaMeTpUIeCKUX CTaOUIN3aTOPOB HAMPSIKEHHUS.
TemneparypHasi cTaOMIM3aIUS TAPAMETPUIECKUX
cxeM. Oco0eHHOCTH KOMIEHCAIIMOHHBIX
crabmimsatopoB. CTpyKTypHas cxema
KOMITEHCAITMOHHOTO cTadunu3aTopa. CTpyKTypHBIE
CXEMBI U TIPUHITUTT PAOOTHI MOCIEI0BATEILHOTO U
MapayieTbHOTO KOMIIEHCAIIMOHHBIX
cTabmim3aTopoB. Peanuzanusi KoMIeHCAIMOHHBIX
CTabUIN3aTOPOB. 3alIUTa KOMIEHCAIIMOHHBIX
CTAOMIN3aTOPOB OT KOPOTKOTO 3aMBIKAHUS B
Harpyske.

Jlabopamopuwie pabomul. ViccnenoBanue
KOMITEHCAITMOHHBIX CTAOUITN3aTOPOB HATIPSKECHHSL.

Camocmosmenvnas paboma 00y4anuuxcsi.
[ToBeIlIEHNE HATPY30YHON CLIOCOOHOCTH
napaMeTPUIECKUX CTaOUIM3aTOPOB.




Perynupytorniye 3eMeHTbl cTabUIN3aTOPOB
HaNpsDKEHHUS Ha COCTaBHBIX TpaH3UCTOpax. CXeMbl
YCUJIMTENEH CUTHAJIa OUTHOKH.

Tema 3.2
CrabunuzaTtopsl
HANPSDKEHUS Ha

UHTETPaIbHBIX
MHUKpOCXeMax

Cooepoicanue yuebrnoeo mamepuand

Jlexyuonnvle 3ansimus. Pa3HOBUIHOCTH
HUHTCTpaJIbHBIX CTa6I/IJII/I3aT0p0B HAIPsOKCHUA.
DyHKIHOHATBEHOE YIIPABICHHE BHIXOIHBIM
HaIpsPKCHUCM UHTCIPAJIbHBIX CTa6I/IJII/I3aTOpOB
[ToBblIeHNE HATPY30YHOM CLIOCOOHOCTH.
HcToYHMKH OIIOPHOTO HAIIPSIKEHUST HHTETPAIBHBIX
crabmn3atopoB. J{no/Has 3aluTa HHTETPATbHBIX
CTaOMIIN3aTOPOB.

Camocmosmenvhasn paboma o06y4auuxcs.
NHTerpaibHble MCTOYHUKU OMIOPHOTO HAIIPSKEHMSL.
OnopHble HCTOYHUKHU C HANIPSKEHUEM
3anpeleHHON 30Hbl. IHTerpaibHble MUKPOCXEMBI
YHHUBEPCAIbHBIX UMITYJIbCHBIX CTA0MIIN3aTOPOB
HanpsbkeHus. HTerpaibHble MUKPOCXEMBI
KOHBEPTEPOB MOCTOSIHHOT'O HAIPSKEHUS.

Pa3zpen 4

HNmnyJibcHble npeodpa3oBaTe/in HANPSIZKEHU s

Tema 4.1 ITpuHUMIBI
paboThl UMITYJIHLCHBIX
CTaOMIIM3aTOPOB
HaIPsKEHUS

Cooepoicanue yuebHo2o mamepuana

Jlexyuonnwle 3anamus. [IpuHmun padoTsl
UMIIYJIbCHOTO CTa0MIM3aTopa HANPSHKEHUS.
WHBepTHpyOMMA UMITYJIBCHBIN CTa0MIN3aTOP.
[ToHm>xaromuii ¥ MOBBIIAOIIUN UMITYJIbCHBIN
crabmimzarop. HTerpaabHbIe CXEMBI HMITYJIECHOTO
crabminzaropa. CTabuian3aTop ¢ IUPOTHO-
HMITYJIbCHOM MOy isinueil. PerynupoBounsie
XapaKTEePUCTUKH UMIYJIbCHBIX CTA0MIN3aTOPOB.

Jlabopamopnwvie pabomul. ViccnenoBanue
MOHIDKAIOIIET0 UMITYJICHOTO CTa0MIn3aTopa
HanpsbkeHus. MccnenoBanne NOBBIIIAOIIETO
WMIYJIBCHOTO CTaOMIIM3aTOpa HANPSKEHUSI.

Tema 4.2
[TpeoOpazoBarenu
HanpsOKeHUs

Coodeporcanue yuebno2o mamepuana

Jlexyuonnvle 3anamus. Haznauenue,
KJIaccuuKanus mpeoopa3oBaTesieil HAMPSHKEHUSL.
OAHOTaKTHBIN, IBYXTaKTHBIN MIpeoOpa3oBaTeb
HarnpspKkeHus. TpaH3ucTOpHbBIE TpeoOpa3oBaTeu C
CaMOBO30YKJIEHUEM U HE3aBUCHMbBIM
BO30YXKICHHEM.

Jlabopamopuwsie pabomul. ViccnenoBanue
JIBYXTAKTHOTO TPAaHC(POPMATOPHOTO
npeoOpa3oBaress ¢ CaMOBO30YKICHUEM.

CamocmosmenvHas paboma 00y4auuxcsi.
ABTOKOJIE0aTENBHBINA OJIOKUHT-TEHEPaTOp.
IIpeoOpaszoBarenu HaNpsHKEHUS C
nepekIroyaeMbiMu KoHIeHcaTopamu. AC-DC
KOHBEPTOPBI.

Pa3znen 5

I/IMl'lyJIbCHbIe HCTOYHUKU NMUTAHUA

Tema 5.1 Buner
0COOEHHOCTH
UMITYJTbCHBIX

Cooeporcanue yuebHo20 mamepuaid

ﬂem;uoquze 3AHAMUAL. CT];)YKTypHaSI cxXema
HUMITYJIbCHOT'O UCTOYHHKA SJICKTPOIIUTAHU .




HCTOYHHUKOB O6paTHOXO,Z[OBBI€ " IpAMOXOOOBBIC UMITYJIbCHBIC
JIIEKTPOTIUTAHUS WCTOYHHKH IeKTporuTanus. [IpuanHs!
BO3HUKHOBCHUA UMITYJIbCHBIX ITOMCX B UCTOYHUKAX
MUTaHUsL, TIOCJIEICTBHSI X BO3/ICHCTBUS Ha
paznuoanmaparypy, MeTo ikl 60pbObI ¢ HUMH.

Jlabopamopuwvie pabomol. ccnenoBanue 4 3
MMIYJIBCHOTO UCTOYHHUKA MTUTAHUS.
Camocmosmenvuas paboma 00y4arOuuxcsi. 2 3

I'anpBanmueckas H30Jp1UA B UMITYJIbCHBIX
HCTOYHUKAX SJICKTPOIIUTAHUS.

Tema 5.2 KoppekTopsl Cooepoicanue yuebrnoeo mamepuand
Koo durenTa Jlexyuonnvle 3anamus. HaznaueHue, IpuHLIMI 2 1
MOIIHOCTH paboThI 3JEKTPOHHBIX KOPPEKTOPOB KO PUIEHTA
MOIIIHOCTH, UX PA3HOBUAHOCTH M CXEMOTEXHHKA.
CamocmosmenvHras paboma 06y4arouuxcs. 2 3

AKTUBHBIN KOPPEKTOp K03(pPuLineHTa MOLITHOCTH
CO cTabmin3anyel BBIXOHOTO HAPSHKCHUSL.

Tewma 5.3 UnTerpanbHbie Cooepotcanue yuebHo20 mamepuaid
MHKPOCXCMBI Jlexyuonnvie sanamus. [IpuHIAIIBL yIIPABICHUS 2 1
YIpaBJICHU:A UMITYJIbCHBIMU UCTOYHUKAMU ITUTAHHUS.
HMITYJIbCHBIMU Haznauenue, npuHuun padboThl CXEM yIpaBICHUS
HCTOYHHUKAMU HNBO3II. OcHOBHBIE pa3HOBUAHOCTH MUKPOCXEMBI
SJICKTPOHUTAHNA VIIPABJIEHHUS UMITYJIbCHBIMUA UCTOYHUKAMU
anektponutanus. [IIMM-koHTpoIuiepsl.
Jlabopamopuvie pabomul. ViccnenoBanve NpUHIATIA 4 3

JEUCTBHS M YCTPOICTBA aKTUBHOT'O KOPPEKTOpa
Kod(pHUIHEeHTa MOIITHOCTH.

Pa3nen 6 HcTouyHNKH NUTAHNS HENPEPHIBHOTO EeiiCTBHA
Tewma 6.1 barapeu u Cooeporcanue yuebHo20 mamepuaid
aAKKYMYJISTOPBI Jlexyuonnvie sanamus. HaznaueHnue, NpuHLINI 2 1

paboThl KUCIOTHBIX U MIETOYHBIX aKKYMYJISITOPOB.
CoBpeMeHHBIE BUIBI AKKYMYJISTOPOB.
CpaBHUTENIbHAs XapaKTEPUCTHKA.

CamocmosmenvHas paboma o06y4arouuxcs. 4 3
CoBpeMeHHbIE BUIBI aKKYMYISTOPOB. TeHIeHITNH
WX Pa3BHUTHSI.

Tema 6.2 McTtounukn Cooeporcanue yuebno2o mamepuana
GecniepeboiiHoro Jlexyuonnvie 3ansamus. YICTOUHUKHU 2 1
TTATAHUS Oecniepedoitnoro nutanus. Haznauenue,

KiaccuuKalusa U IPUHIUT pabOThl HCTOYHUKOB
O6ecrniepe0oHOTO MUTAHUSI.

Bcero: 102

Jlyig XapakTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOro MmaTepuana HCHOJIb3YIOTCS CleNyIOIIHe
0003HauEHUS:
1. - o3HaKOMUTENBHBIN (y3HaBaHUE HOBBIX 0OBEKTOB, CBOWCTB);
2. - peTIpOYKTUBHBIN (BBIIOJIHEHUE IEATEIILHOCTH 110 00pa3ily, MHCTPYKLIUHU HITH 1101
PYKOBOJICTBOM);
3. - IPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSTENILHOE BBINOJIHEHHUE JIeSITeIbHOCTH,
pelieHne npobJIeMHBIX 3a7a4).
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3. YCJIOBUA PEAJIN3AIIMU YYEBHOM TUCIUILIMHBI

3.1. TpeGoBaHus1 K MUHMMAJIBHOMY MATEPHAJIbHO — TEXHHYECKOMY 00ecreyeHH 0

JIaboparopust ICTOYHUKOB MTUTAHUS PaHOANIAPATyPBI

KoMIuiekT cTeHIoB 1Mo AUCHUIUIMHAM «OJEKTPOHHAs TeXHHKay, «MarepualoBeaeHue,
AJEKTPOPATUOMATEPUATIBI U PATTUOKOMIIOHEHTHDY. MylbTUMEANITHAS CTAHIINS 00YyUYEHHUSI MOHTAXY U
pabote ananoroBoi u 1UGpoBoi cxeMoTexHUkKU «Jlerc 1»; MynbTuMenuiiHas craHuus oOydeHUs
MOHTa)XXy M paboTe aHAJIOroBOM M LU(POBON MUKponeKTpoHuku «Jlerc 3»; ocummorpad C1-76,
C1-55; muumuBoasT™MeTp B3-38; BompT™MeTp yHHBepcaibHbIN nudpoBoi B7-38 2 mT; reneparop I'3-
112 2 wr; xapakrepuorpad TR-4805;; LCR-merp HMS8118; Gmox mnurtanus Rigol DP832A;
reHepaTop CUTHAJIOB BhICOKOYACTOTHBIN ['4-116, padouas cranius HP Core 2 DUO, 3 GHz; 2 GB,
DVD-RW/HP 19” - 2 mr.; npoektop NEC; skpaH HaCTEHHBIH.

3.2. UnopmannonHoe odecnevyenne 00y4eHust
[lepeueHp peKOMEHAYEMBIX YUEOHBIX H3/IaHUH, MHTEPHET — PECYPCOB, JIONOJHUTEIBHOMN
JIUTEPATYPHI.

OCHOBHbBIE UCTOUHUKHU:

1. butiokoB, B. K. crounuku BropudyHoro snekrponutanus: yueOnuk / B. K. burttokos, /1.
C. Cumaukos, B. I1. babenko. — 4-e u3a. — Mocksa, Bonoraa: Uadpa-Uuxenepus, 2020. — 376 C. —
ISBN 978-5-9729-0471-6. — Tekct: 3meKTpoHHBIA // DneKTpoHHO-OMONMHMOTeyHast cucrema IPR
BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/98360.html. — Pexxim goctyma: ajist aBTOpHU3HP.
II0JIB30BAaTENEH.

2. ®ponoB, A. B. Ilpuemo-nepenarommue yCTpOWCTBa, JUHEHHBIE COOPYKEHHsS CBS3M U
MCTOYHUKHU DJICKTPOINHUTAHMS: UCTOYHUKH BTOPHYHOTO JIEKTponUTaHus : mpakTtukym aist CIT10 / A.
B. ®ponos. — Caparos : [IpodobpazoBanue, 2022. — 90 ¢. — ISBN 978-5-4488-1542-3. — Tekcr :
anektpornHslt  // Ludposoii obOpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/124046.html. — Pexxum moctyma: jisi aBTOPH3HUP. IMOJb30BaTENCH. -
DOI: https://doi.org/10.23682/124046.

3. HerpaguunoHHble HCTOYHUKH 3HepruH : yueOHoe nocobue jutst CITIO / H. I1. KpacHoBa, A.
C. I'opmenuH, 0. . Paxumora, U. B. Makapos. — Capatos : [Ipodo6pazoBanue, 2022. — 59 c. —
ISBN 978-5-4488-1385-6. — Tekct : anekrponHslit // Lludposoit obpazoBarenbHblil pecypc IPR
SMART : [ca#it]. — URL: https://www.iprbookshop.ru/116268.html. — Pexum npocryma: mist
aBropu3up. nonb3osareneii. - DOI: https://doi.org/10.23682/116268.

4. Caxnen, A. M. VMcrounuku OecriepeOOMHOIO 3JIEKTPONUTAHUS HA OCHOBE JIMTUI -MOHHBIX
Garapeit : yuebHoe mnocobue mns CIIO / A. M. Caxues, JI. I'. Porynuna. — CaparoB :
[Tpodobpazosanue, 2022. — 90 c. — ISBN 978-5-4488-1501-0. — Tekcrt : anekrponnsii // Ludporoii
obpazoBarenbHbiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/125575.html.
— Pexxum nocryna: uis aBropusup. nons3osareneit. - DOI: https://doi.org/10.23682/125575.

JIOTIOTTHUTETbHBIE NCTOYHHUKH:

1. Cemenos, b. }0. CunoBas snexTpoHuka: npodeccuonanbuble pemenus / b. 0. Cemenos.
— Mocksa : COJIOH-IIpecc, 2019. — 416 c. . https://www.iprbookshop.ru/90408.html

2. Kynukos, I'. B. beitoBas ayauoannaparypa. PeMoHT u oOciykuBanue: yuebHoe nocooue /
I'. B. Kynukos. — 2-¢ u3a. — Caparos : [Ipodo6pa3zosanne, 2019. — 319 c. — ISBN 978-5-4488-0069-
6. — Tekcr : anexTponHsIi / Ludposoit o6pazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87986.html.

3. Mukymun, A. B. IudpoBas cxemorexHuka : yuebHoe mocodbue mns CIIO / A. B.
MuxymmH, B. Y. Cequnnn. — 2-¢ n3n. — Capatos : [IpodobpazoBanne, 2023. — 326 ¢. — ISBN 978-
5-4488-1670-3. — Tekcr : snekrponnsii // Lnudposoit obpazoBarensubiii pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/132426.html. — Pexxum moctyma: mjist aBTOPH3HP.
10JIb30BATENECH.
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HNuTepHeT-pecypcbl:
1. Caiit ¢pupmer Komman [Dnekrponnsiii pecypc]: Conepxarcsi cBeieHUus 00 MCTOYHHUKAX

MUTaHUS u pEeKOMeH1aluu 1o 170'¢ MIPUMEHEHHUIO. - Pexum JI0CTyTIa:
http://www.compel.ru/catalog/power-conv-modul, cBo6oaHbI. — 3ari1. ¢ 3kpaHa. — S3. pyc
2. ®opym no AJIEKTPOHHUKE. [Tutanue. - Pexxum JlocTyna:

https://forum.cxem.net/index.php?/forum/27-
%D0%BF%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B5/
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YYUEFHOM JTUCIUILIAHBI

PesynbTaThl 00y4eHusi (0CBOCHHbIC YMEHHS,
YCBOEHHbIE 3HAHUS)

@DopMbI U METOJAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00yUYeHust

AHAJM3UPOBATh JIICKTPHUYSCKHE CXEMbl HCTOYHHKOB | OIeHKa pe3yJbTaToB BBITTOJTHEHUSI
MTUTaHWS 1a00paToOpHEIX PaboT, IK3aMEH
BBIMOJIHATh ~ PAacYeThl OCHOBHBIX TapaMeTpoB u | OreHka pe3yJbTaToB BBITTOJTHEHUSI

SJICKTPUYCCKUX BCIIMYUH Y3JIOB U 0JI0KOB MCTOYHHKOB
INUTaHUA

1a00paToOpHEIX paboT, SK3aMEH

AHAJIM3UPOBATE PE3YJIbTAThl PaCcdCTOB IIapaMETPOB U
SJICKTPUYCCKUX BCIIMYUH Y3JIOB U 0JI0KOB HCTOYHHKOB
NUTaHUA

Orenka pe3yJbTaToB BBITTOJTHEHUSI
1a00paToOpHEIX paboT, SK3aMeH

Ha3HAYCHHE U 00JACTU MCIIOIb30BAaHUS HCTOYHUKOB
IMATAHUS SJICKTPOHHBIX YCTPOﬁCTB n CHUCTEM

Ouenka pe3ynbTaToOB BBITIOJTHEHUS
CaMOCTOSITEIIbHOW Pa0OThI, IK3aMEH

MPHHIIMITBI TTOCTPOCHUS W PAbOTHI (DYHKIIMOHAIBLHBIX
OJIOKOB UCTOYHUKOB TUTAHUSI

Onenka pe3ynbTaToB BBIITOJIHEHUS
CaMOCTOSATENILHOM U JIaDOpaTOpHBIX padoT,
9K3aMEeH

OCHOBBI CXEMOTCXHHKHU q)YHKIII/IOHaJH)HI)IX 0J10KOB
HNCTOYHHMKOB ITUTaHUA

Ouenka pe3yiabTaToB BBITIOJIHCHUS
CaMOCTOSITENILHOW U J1a00paTOpHBIX padoT,
9K3aMeH

OCHOBHBIC METO/bI pacycToB
0JI0KOB HCTOYHUKOB IMUTAHH

¢ yHKIIMOHAJIBHBIX

Ouenka pe3yiabTaToB BBITIOJIHCHUS
1a00paTOPHBIX padboT, IK3aMEH
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Ilpunoscenue
®oH/1 OLIECHOYHBIX MATEPHUAJIOB (CPEeACTB) MO IUCHMILINHE
HcTounukn nuta"nus

1. OueHo4YHbIe MATEPUAJIBI 1JIsl POBEeHNUSI TEKYLIEr0 KOHTPOJIA YCIeBAeMOCTH

0 TUCUHHUIJIMHE
OneHouHsble cpeacrea A TEKYIIETro KOHTpOJIA  3HaHUM  NPUBEJICHBI B
https://www.mivlgu.ru/iop/course/view.php?id=3690.

Oo01ee pacnpenesieHue 0aJ1JI0B TEKYIEr0 KOHTPOJIA 10 BUAAM Y4eOHbIX PadoT /sl CTY/IeHTOB

Peittunr-xoutposns 1 VYernsiit onpoc 20 Bonpocos, 2 | o 10 6amios
1a00paTOPHBIX 3a/IaHus,
3ammra 2 J1abopaTopHbIX paboT

PeliTuHr-KOHTpOJIB 2 VYerneiit onpoc 20 Bonpocos, 3 | o 15 6amios
1a00paTOPHBIX 3a/IaHus,
3ammTa 3 J1abopaTopHbIX paboT

Peittunr-kontpois 3 VYerusiit onpoc 20 Bonpocos, 3 | Ho 15 6amios
1a00paTOPHBIX 3aJaHHUS,
3anmuTa 3 1abopaTopHBIX paboT

[Mocemenue 3agaruii 5 Oaju10B
CTYJCHTOM

JlonomHUTEIbHBIEC OAJLIBI 5 OamnoB
(OoHyCBI)

BrinonHenue cemecTpoBoro 10 6atoB
IUIaHa CaMOCTOSITEILHON
paboThI

2. I[IpomeskyTOUHASI aTTECTALMS 110 JUCHUIIHHE
Ilepeyenb BONpoCOB K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLleHKOM.
Ilepeyenn npakTHYeCKHX 32124 / 3aJaHUH K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOH (mpu
HAJIUYUH)

OneHouHble cpeacTBa I IIPOMEKYTOYHOU arTecTauuu MIPUBEACHEI B
https://www.mivlgu.ru/iop/mod/quiz/view.php?id=74018.

MeTtoauyeckue MaTepuabl, XapaKTEePU3YIOIIKX NPOLEeIyPhl OLCHNBAHUS

Ha ocHOBe THMOBBIX 3aJaHUl  TPOrpaMMHBIM  KOMILJIEKCOM  HH(MOPMAaIMOHHO-
obpasoBarenbHoro moprara MU Bal'V dopmupyroTcss B aBTOMaTUueCKOM pEXKHUME TECTOBBIE
3a/laHus JUIsl CTYICHTOB: BOCEMb BOMIPOCOB 3 Oyioka 1 u ceMb BompocoB u3 Oyoka 2. [IporpammHbIiii
KOMIIJIEKC q)OpMI/IpyCT HHIUBUAYAJIBHBIC 3aJaHUA IS KaKAO0TO 3aperUCTPUPOBAHHOIO B CHCTEMC
CTy/IeHTa M YCTaHaBIIMBA€T BPEMS MPOXOXKACHHUS TECTUPOBAHUS. Pe3ylnbTaTOM TECTHUPOBAHUS
ABJIACTCA MPOLCHT IPaBHUIIBHBIX OTBETOB. C YUE€TOM HUHAWBUAYAJIBHOTO CEMCCTPOBOTO peﬁTHHFa
CTyJeHTa (pOpMHUPYETCS UTOTOBAs OLICHKA.

MaxkcuManabHOE KOJIMYECTBO OAJIOB, KOTOPOE CTYIAEHT MOKET MOJIYYUTh Ha 3K3aMEHE, B
cootBercTBUM ¢ [lonoxenunem cocrapinser 40 6amioB.
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MakcumanbHasi cymma 0ajioB, Habupaemasi CTyICHTOM 110 AuciuIummHe paBHa 100.

Ormenka
B
Oaax

OreHka 110 mKaje

O0ocHOBaHUe

Yposenw
cghopmuposannocmu
KomnemeHnyui

Bonee
80

«OTnnyHO»

CogepxaHue Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MpoOeIIioB,
HEOOXOTUMBIC TTPAKTUICCKHE HABBIKU
pabOThI C OCBOCHHBIM MaTEPHAJIOM
chopMHpOBaHEI, BCE
IIPEyCMOTPEHHBIE IPOTPaMMO
oOydeHus yueOHbIe 3aaHus
BBIIIOJIHEHBI, KAYECTBO UX
BBIITOJIHEHMS OLICHEHO YHMCIOM OaioB,
OJIM3KUM K MaKCUMAJIbHOMY

Buvicoxui yposens

66-80

«Xopomo»

CopepxaHue Kypca OCBOCHO
MIOJTHOCTBIO, O€3 MPOOEIIOB, HEKOTOPHIC
NPAaKTUYECKHE HABBIKK PA0OTHI C
OCBOCHHBIM MaTEpUAJIOM
chopMHUPOBAHBI HEJOCTATOYHO, BCE
IPEyCMOTPEHHBIC IPOTPAMMOi
oOydeHus yueOHbIe 3aaHus
BBINOJIHEHBI, KAYECTBO BBIMIOJIHEHUS
HU OJIHOTO M3 HUX HE OI[CHEHO
MUHHMAJIbHBIM YUCIIOM 0aJlIOB,
HEKOTOPBIC BU/IbI 3a1aHU BBITIOJTHEHBI
C omuOKaMu

Ilpoosunymutii
yposenp

50-65

«Y 10BJIETB OpHUTCIILHO»

Copneprxanue Kypca 0OCBOCHO
YaCTUYHO, HO TIPOOEIIB HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HEO0XOIMMBIE TIPAKTUIECKNE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAJIOM B
OCHOBHOM C()OPMHUPOBAHBI,
OOJIBITMHCTBO MPETyCMOTPEHHBIX
nporpamMmoii o0ydeHus: yaeOHbIX
3aJJaHU BBITIOJTHEHO, HEKOTOPHIE U3
BBINOJIHEHHBIX 33JJaHUH, BO3MOXKHO,
COJIepXKaT OIUOKH

Ilopozoswlit yposens

Memnee
50

((HCYI[OBHGTBOPI/ITCJ'IBHO»

Coneprxanme Kypca He OCBOEHO,
HE00X0/IMMbI€ MPAKTUUYECKUE HABBIKU
paboThl HE CPOPMUPOBAHBI,
BBINOJIHEHHBIE YU€OHbIE 3a/1aHUS
cojiepxaT rpyObie OmruOKu

Komnemenuuu ne
chopmuposani

1.

3. 3agaHus B TecTOBOI (popMe MO TUCIHHUILINHE
[Ipumeps! 3ananuii:

Pacmonmoxure  Onoku

B MOopAaKE nux CJIICAJOBaHU B

CTaOMIIN3UPOBAHHOTO JIMHEHHOT0 MCTOYHHUKA JIEKTPOITUTAHHUS.
2. Kak u3MeHATCS MyNbCAallUd BBIXOJHOTO HANPSIKEHUS BBIIPSIMHUTENS IMPH YBEIUYEHHUH
eMKOCTH (puiIbTpa’?

CTPYKTYpHOM  cXxeme
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3. PaccuuraiiTe yAenbHYIO MOIIHOCTh Pya HMCTOYHHMKA BTOPUYHOTO AJIEKTPONUTAHUS
(UBDI), ecnu m3BecTHBI: 1wiomaas nmoBepxHoctu MBDIT S=3 nM2, o6vem MBDIT V=1,5 M3 u
MourHocts UBOIT P=150 B1?

ITomabrin IEPEUCHb TECTOBBIX 3a,I[aHI/II71 C YKa3aHHMEM IIpPaBUJIBHBIX OTBETOB, PAasMCICH B
OaHKe BONPOCOB Ha WH(POPMAIMOHHO-00PA30BATEILHOM TIOPTAJié HHCTUTYTAa IO CCBLIKE
https://www.mivlgu.ru/iop/question/edit.php?cmid=74018&deleteall=1&category=54143%2C15987
7&qbshowtext=1&recurse=0&recurse=1&showhidden=0&showhidden=1

OHGHKa PACCUYUTBIBACTCA KaK IPOLCHT IIPaBUJIBHO BBIIIOJHCHHBIX TCCTOBBIX 3a,I[aHI/II71 n3 ux
o011ero yucia.



