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1. Ilesaun ocBOeHHUS TUCUMILJIMHBI.
K OCHOBHBIM meJdsiM OCBOCHUSI JUCHUIUIMHBI «DJEKTPUUYECKUE U
AJIEKTPOHHBIE alMapaThbl CIETyeT OTHECTH:

— (dopmupoBaHHE Y CTYICHTOB 0a30BBIX 3HAHUW KOHCTPYKTHBHOTO
BBITIOJIHEHHSI pacueTa pPEeXKUMOB pPabOThI OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS
AKKYMYJIATOPHBIX CTAaHIMN M TOACTAHIMKA, NPOCKTUPOBAHUS U PETYIUPOBAHUA
MapaMeTpPOB OCHOBHOTO 3JIGKTPOOOOPYIOBAHUS AKKYMYJISITOPHBIX CTAHIMA U
MOACTAHIIUM,

— YCBOCHHME CTYJACHTAMH TEOPETUUYECKUX U TMPAKTUUYECKUX 3HAHUU B
00béMe, HEoOXOAMMOM IS MOHMTOPUHTa W  JUAarHOCTUKHM  OCHOBHOTO
AIEKTPOOOOPYAOBaHUS AKKYMYJSATOPHBIX CTaHIMK W TMOJCTAHIIMHA, a HWMEHHO
U3y4YCHUN TEXHOJIOTHH TPaJULIMOHHOTO u aBTOMAaTHU3UPOBAHHOTO
POCKTUPOBAHUS OOBEKTOB TEXHUKH JJIA PEaH3allii TEXHUUYECKOTO 3aMbIciia U
PACKPBITUSI HHKEHEPHOU CYIIIHOCTH KOHCTPYKIIMM Ha BCEX ATarax ux pa3padoTKH,
B TOM YHCJIC MPU BBINOJHEHUH MPOEKTOB CIEHHUAIUCTaAMHU, PAaOOTAIONIUMU 10
npouITto MOATOTOBKH «INEeKTpooOOpyA0BaHUE u MPOMBIIIIJICHHAS
BJIEKTPOHUKAY.

K ocCHOBHBIM 3agayamM OCBOCHMS JHCUUIUIMHBI «DJIEKTPUUYECKHE U
3JIEKTPOHHBIE anmapaTbl» CIEAYEeT OTHECTH:

- O3HAaKOMJIEHHE€ C KOHCTPYKTHBHBIM BBIIIOJHEHUEM AKKYMYJISTOPHBIX

CTaHIMM U MOJICTaHIIMH;

- U3yYEHHE MMApPaMETPOB 3JIEMEHTOB M CXEM aKKyMYJISITOPHBIX CTaHIAN W

MOACTaHIINMH;

- TMOJIy4CHHUE OIbITa NPOCKTUPOBAHUSA AKKYMYJATOPHBIX CTAaHUMM U

MOACTaHIINMH;

- HM3YYCHHE METOJI0B paCYETa HOPMAJIBHBIX M aHOPMAaJbHBIX PEXKUMOB

CHHXPOHHBIX T€HEPATOPOB;

- TIOJIyY€HUE CBEJICHUN O PEryJMpOBAHUM 4YacTOTbl W HANPSHKECHUS Ha

BJIEKTPOCTAHLIMSX.

«JNEKTpUUECKME U DJIGKTPOHHBIE ammaparbl» — MNpodeccuoHaibHas
OUCIIMILJIMHA, KOTOpas SIBJIISIETCA OCHOBOM TEXHOJIOTUYECKOM MOATOTOBKH
CTyICHTOB U CHOCOOCTBYET YCHEIIHOMY YCBOCHHUIO JPYrUX CIHEHUAIbHBIX
JUCLMILINH.

JInst BeeHUsl OpraHu3alMOHHO-YIIPABICHYECKOW AEATEIIbHOCTH NUCUUILIMHA
YYUT MOJICJIMPOBATh CUCTEMBI 3JIEKTPONEPENAY, CETEW U CUCTEM C MOCIEAYOIINM
aHAIM30M M BBIPAOOTKOM YIIPaBICHUYECKUX PEIICHUM.

2. Mecto aucuumiudbl B cTpykrype OOII 6akanaBpuara.
JlanHast QUCHMIUIMHA OTHOCHUTCA K YHUCITY NpO(EeCCHOHATBHBIX Y4eOHBIX
JUCHUUIUIMH BapuaTuUBHOM wyactu mwkia bl1.1.2 k wyactu, Qopmupyemon
y4aCTHUKaMU  00pa3oBaTelIbHbIX OTHOIIEHW OCHOBHOM  00pa3oBaTelIbHON
nporpaMmbl OakanaBpuara.



JucuumiirHa B3aMMOCBSI3aHa JIOTUUECKHA U COAEPKATEIBHO-METOAUYECKHA CO
CIEAYIOIMMHU JucuuIuIMHamMu U npaktukamu OOIL

B 00s13aTebHOM yacTu 1ukia b1.1:

— MaTeMaTHKa;

— (usuka.

B gactu, hopmupyemoit yyacTHUKaMU 00pa30BaTEeIbHBIX OTHOLICHUH IHKIIA
b1.1.2:

— CUJIOBas SJICKTPOHHUKA;

— DIEKTPUYECKUE MAILVHBIL;

— MHUKPONPOLIECCOPHBIE CUCTEMBI.

B vactu nuctumimH o BeIOOPY cTyaeHTa nukia b1.1.2:

— aBTOHOMHBIE 3JIEKTPOYCTAaHOBKH.

VYyebHas 1 MPOU3BOJICTBEHHAS TPAKTUKHU.

Ilepeuenv naanupyemvix pe3yibmamoé O00y4eHUA NO OUCUUNIUHE
(coommnecennwvie ¢ NIAHUPYEMBIMU PE3VIbMAMAMU OCBOCHUS 00PA308AM E/IbHOLL
npozpammot).

B pesynbrate OCBOCHUSI JUCHUIUIUHBI y OOydaromuxcs (QopMHUpPYIOTCS
CIEAYIONINE KOMIIETCHIIUU U JIOJKHBI OBITh TOCTUTHYTHI CIIEIYIONIUE PE3YIbTAThI
00yueHust Kak 3Tan GOPMUPOBAHUS COOTBETCTBYIONIUX KOMITETEHITUN

B pe3yabTare ocBOeHUs

o0pa3oBaTeJIbHOM
Kon HpOrpaMMBI IlepeyeHb MJIAHMPYEMBbIX Pe3yJIbTATOB
KOMINEeTEeHIHH N 00y4eHHUsI MO AUCHUILINHE
00y4YAKO LU CS 10JIKEH
o0JsazarTh

IK-1 CnocoOeH yuyacTBOBATh B | 3HATh:
IPOEKTUPOBAHUU ® METOAMKH U CIIOCOOBI OTIEPATUBHOTO
00BEKTOB MU3MEHEHHUS CXEM, PEKUMOB pabOThI
npodeccuoHanbHOM AIEKTPUYECKUX LIenel u
JCATCIIBHOCTHU SJICKTPUYCCKUX MAIlNH

yMeTh:

e pa3pabaTbiBaTh METOIUKH U CTIOCOOBI
OTICPATUBHOTO H3MCHECHHS CXEM,
PEXKUMOB PaOOTHI DIEKTPHUECKUX
LETEN U ANEKTPUUECKUX MaIIuH

BJIA/IETh:

® METOJaMH U IpHeMaMu PabOTHI C
KOMITBIOTEPOM KaK CPEJICTBOM
yrpaBieHus: THGOpMaIuei,

® METOJaMH MTPOCKTHPOBAHMS,
WCIIBITAHUHN M TMAaTHOCTHUKH

3. CTpyKTYypa M cojepKaHue TUCHUILTHHBI.
OO0mast Tpy1I0€MKOCTh JUCIUIIINHBI COCTaBIIsIeT 6 3a4€THBIX €IUHUII, T.C.
216 akameMH4YeCcKHuX 4aca.
N3 Hux:



108 vaca — ayiuTopHbIC 3aHATHSA, B TOM 4ucie 36 yacoB — Jiekiuu, 18 yacos
— 1abopaTopHbBIC 3aHATHS, 54 Yaca — CEMUHAPBI U TPAKTUUCCKHUE 3aHATHUS;

108 gacoB — camocTosITeNIbHAS paboTa.

YerBepThlii ceMecTp: 6 3aueTHBIC eIUHUIL, (hOpPMa KOHTPOJISI — DK3aMEH.

4. Conep:kaHue pa3jiejioB JMCUUIJIMHBI.

CtpykTypa U cofep)kaHuE IUCHUIUIMHBI «DJIEKTPUYECKHE U DIIEKTPOHHBIC
anmapatel» 1o HampaBieHuto mnoarotoBku 13.03.02 «DnextposHepreTrka u
AIIEKTPOTEXHUKa» (OakanmaBpuara) mpeacrasieHsl B [Ipmnoskenun Nel x manHOM
paboueii mporpamme.

Pazoen 1. Ucmounuku suepeuu.

Pasoen 2. CunxpouHvie eenepamopuvl u mpanc@hopmamopbi.

Pasoen 3. I'nasnuvle cxemvbl akKyMyIamopHuIX CIMAHYULL U NOOCMAHYUU.

Pasoen 4. Onexmpuueckue annapamvl u  moxogeoywjue yacmu  Ha
INEKMPOCMAHYUAX U NOOCTAHYUSIX.

5. IlepevyeHb u coep:KaHUe 3AHATHH JIEKIIUOHHOTO TUIIA
Pasznen 1. UcToOYHMKY JHEPIHH.
OcCHOBHBIEC BUJIbI AKKyMYJISITOPHBIX CTAaHIIMU. AKKYMYJISITOpPHBIC CTaHIIMU Ha
HETPAIUIIMOHHBIX U BO3OOHOBIISIEMBIX UCTOUHUKAX SHEPTUH.
Pa3znes 2. CHHXpOHHBIE reHePaTOPbI M TPaHCGOPMATOPLI.
CunxpoHHble TpaHcGopMaTopsl. [ 'eHepaTopsl.
Pasznen 3. '/1aBHBbIE cXeMbl AKKYMYJISATOPHBIX CTAHIMA M TMOACTAHIUINA.
['maBHBIE CXEMBI aKKyMYJIAITOPHBIX CTaHUMM. | JIaBHBIE CXE€MBI NOACTaHLIUU.
CoOcCTBeHHBIE HYXKIBI M CXEMBI JJIEKTpOoCcHaOkeHUs: C.H. CxeMbl M3MepeHud u
yIpaBJieHHs] 000PY/IOBAHUEM Ha aKKYMYJISITOPHBIX CTAHIIMSAX U MOJICTAHITUSX.
Pa3nen 4. JiaexkTpruyecKkue anmnapathbl 1 TOKOBeAyIIHE YACTH HA
AKKYMYJISITOPHBIX CTAHUMSAX U MOJACTAHI[UAX.
DJIEKTPUYECKHUE amnmapaThl HA aKKYMYJSTOPHBIX CTaHIUSIX U TMOACTaHIUAX.
TokoBenymue 4acTu Ha aKKyMYJISITOPHBIX CTAHLIMSX U MOJICTAHITUSX.

6. O0pa3oBaTeibHbIE TEXHOJIOTHH.

Meroauka mpenoaaBaHusl JUCHUTUIMHBI «DJIEKTPUUECKHE U DIJICKTPOHHBIE
anmapaTbl» W peajau3anys KOMIETEHTHOTO MOAXO0Ja B M3JI0KEHUU U BOCTIPUSTHH
Marepuansa TpeIyCMaTpPUBAET HCIOJIb30BAaHUE CIEAYIONIMX AaKTUBHBIX U
WHTEPAKTUBHBIX (OPM MPOBEACHUS TPYMIOBBIX, WHIAUBUIYAIbHBIX, ayAUTOPHBIX
3aHATHI B COYETAHWU C BHEAYJIUTOPHOW pabOTON ¢ 1enbio (HOPMHUPOBAHHS U
pa3BUTHS MPO(EeCCHOHATHFHBIX HABBIKOB 00YUYaOIIUXCA:

® [IOATOTOBKA K BBIMOJTHEHHUIO MPAKTHUECKUX PabOT B 1ab0paTOpHUsAX By3a;

e o0cCyxjeHue U 3ammmTa peepaToB Mo TUCIUILIINHE;

e oOpraHu3aiys W TMPOBEJACHUE TEKYIIETO KOHTPOJIA 3HAHWUU CTYJACHTOB B
dbopme OJIaHKOBOT'O TECTUPOBAHUS;



® IIPOBEJCHUE MACTEP-KJIACCOB DKCIEPTOB M CICHHAIUMCTOB IO METOJaM H
CpeACTBaM HCIIbITAHUM;

® T[IPOBEACHHE 3aHATUH, B TOM YHCJIE B MHTEPAKTUBHBIX (pOopMax, ompeeseHo
[JIaBHOW  TIENbI0  00pa3oBaTeNbHONW  MPOTpaMMbI,  OCOOCHHOCTHIO
KOHTHUHTEHTA O0yJaroIIXCst u coziepKaHUEM TVCITUTUTHHBI
«INEeKTPUYECKUE U AJIEKTPOHHBIE allapaThD» U B LEJIOM MO JUCHUILINHE
coctaBisitoT 30% ayAUTOPHBIX 3aHATUN.  3aHATUS  JIEKUMOHHOTO  THUIA
coctaBiisaoT 30% oT 00beMa ay TUTOPHBIX 3aHSATUMH.

7. OnleHOYHBIE CPeACTBA JJIM TEKYIIEro KOHTPOJISI YCIIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTAMH M0 UTOTaM OCBOEHHUSI TUCUHUIIJIMHBI U Y4e0HO-
MeTOoAuYecKoe o0ecrnedyeHue CaMOCTOSITeJIbHOM PadoThl CTY/€HTOB.

OueHOYHBIE CpENICTBA TEKYIIETO KOHTPOJS YCIEBAEMOCTH BKJIOYAIOT
KOHTPOJIBHBIE BOMNPOCHl M 3ajaHus B (opMe YCTHOTO, OJIAHKOBOTO U (WJIM)
KOMIIBIOTEPHOTO TECTUPOBaHMsI, JUIsi KOHTPOJSL OCBOEHUS OOy4arolmMMUCs
pa3/iesioB TUCIUILIMHBI, 3aI[UTa KYpCOBOM pabOTHI.

7.1. @ono oyeHouHbIX cpedCcme OJisi NPOBEOEHUS. NPOMENHCYMOUHOU ammecmayuu
00yyarwuxcs no oucyuniune (Mooyio).

7.1.1. TlepeueHb KOMIIETEHIIMA C YyKa3aHHEM OJTanoB UX (opmMupoBaHus B
mpoliecce OCBOSHUSI 00pa30BaTeIbHON MPOTPaMMBI.

B pesynbrare OCBOGHUS AMCHUILUIUHBI (MOAYJs) (OPMHUPYIOTCS CIEIYIOLUE
KOMITETEHIIUU:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeIbHOM MPOrpaMMbl 00yUYa0 Ui Cst
KOMIIeTeHIIUHN HO0JIKeH 00/1a1aTh
IK-1 Cnoco0eH yyacTBOBaTh B MPOESKTHPOBAHIH 0OBEKTOB MPO(eCcCHOHATBEHOM
NeSTeTbHOCTH

B  mpomecce ocBoeHuss  00pa3oBaTENbHOW ~ MPOrpamMMmbl  JaHHbBIC
KOMITETEHIIMU, B TOM YHUCJIE UX OTJEIbHBIC KOMIIOHEHTHI, (DOPMUPYIOTCS TTOITAITHO
B XOJIc OCBOCHHUS OOYyYarONIUMHUCS JUCHUIUIMH (MOJyJiel), TIPaKTUK B
COOTBETCTBHUM C YYEOHBIM IUJIAHOM U KaJIGHJApHBIM T'papuKOM yueOHOTO
npolecca.

7.1.2. Onucanue nokaszamenen u Kpumepues OYEHUBAHUL KOMNEMEHYUl,
Gdopmupyemvix no umoeam 0cC80eHUs OUCYUNIUHbL (MOOYJA), ONUCAHUE WKAT
OYEHUBAHUSL.

[Toka3aTeneM OIICHMBAaHUS KOMIICTCHIIMM Ha pPa3UYHBIX JTamax uX
dbopMHupOBaHUS  SBISICTCS  JOCTIDKEHUE  OOYYArONIUMUCSA  IIAHUPYEMBIX
pe3yJabTaTOB O0YUEHUS 110 AUCIUIIINHE (MOIYJIIO).

IK-1 - CnocobeH yuyacTBOBaTh B MPOEKTUPOBAHNUN OOBEKTOB MPOPECCHOHATBHON AESITENbHOCTH




3HATh: Oo6yuarommuiics OO0yuarommuiics OOyuarommuiics Oobyuatomuiics
MIPUHLIUIIBI, JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPHPYET
HUCII0Ib3yEMBIE IIOJIHOC HCIIOJIHOC HJaCTHYHOC IIOJIHOC
IIPH [IOCTPOeHUK | OTCYTCTBHE WK COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
ABTOMOGIILHON | HEAOCTaTOUHOE W (S13%{011150:¢ 3HAaHUU O [ (S13% 100111504
ABTOMATHKH ) , PaKTHYECKUX TCOPCTUYCCKUX U
3HAHUU: HCIIOJIb3YEMbIX IIPU IOCTPOEHUH | IIPAKTUYECKUX
IPUHIUIIOB, IPH TIOCTPOCHHMH | aBTOMOOMJIBHOM | ITOAX0o4ax Ipu
HCIIOJIb3yEMBIX aBTOMOOMIILHOM | U TPaKTOPHOM MOCTPOCHUU
[Ipy MMOCTPOCHUH | i TpaKTOPHOU aBTOMATHUKH, HO | ABTOMOOMJIbHOM
aBTOMOOMIIBHON | aproMaTuKH JIOIYCKAKOTCS 1 TPAKTOPHOI
U TPaKTOPHOH Homyckarorcs HC3HAYUTEIILHBIC ABTOMATHKH,
aBTOMATUKH 3HAYUTEIHHBIC OIMOKH, CcBOOOJHO
OIINOKH, HETOYHOCTH, ornepupyer
MPOSIBIIACTCS 3aTPYAHEHHSA IPH | IPUOOPETECHHBIMH
HEJOCTAaTOYHOCTh | AaHAJIMTHYCCKUX 3HAHUSMHU.
3HAHUH, 1O PAIY ornepanusix.
ToKa3aTesiei,
oOyJatouiics
HUCIIBITHIBACT
3HAYUTEIBHBIC
3aTPYAHEHHUS IIPU
OIIEpUPOBAHUU
3HAHUSIMH TIPU HX
nepeHoce Ha
HOBBIC CUTYyallUuH.
yMeTb: Ooyuatomuiicst He | OOyuaromuiics OO0yyaromuiics OOyyvaromuiics
IPUMEHAITH YMEET WU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
METOTBI HEJI0CTATOYHOM HETIOJIHOE YaCTUYHOE MOJTHOE
WCIILITAHMI 1 CTETIEHH yMeeT COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
OpraHHU30BbIBATH IPUMEHAITH cne;[y}g)nmx YMEHUH 1O YMEHUH 110
OHLITHyI'O METOIbI YMCHUU: IMPUMCHCHUTIO IMPUMCHCHUTIO
HpOBEpKY WCIIBITAaHUN U IIPUMEHATD METONOB METOR0B
creTen OpTaHW30BBIBATE | METOJIbI WCTIBITAHUH U UCTIBITAHUH U
ABTOMATHKI Ha OHLITHyI'O I/ICHI)ITaHI/H\/’I u opraHu3anuu opraHusanuu
. HpOBEPKY OpraHu3oBbIBaTh | 'POBEPOK CHCTEM | IIPOBEPOK CHCTEM
PaHCIIOPTHBIX aBTOMAaTUKH aBTOMATHKH
Ccpeacreax CHCTEM OTIPITHYIO TPaHCIIOPTHBIX TPaHCIIOPTHBIX
aBTOMATHKU Ha | MTPOBEPKY CPelCTB. YMEHHSL | CPENICTB.
TPaHCHOPTHBIX cneTem OCBOEHBI, HO CsoOoaHO
cpeacTBax ABTOMATUKU HA | nopyckarorcs onepupyer
TPaHCIOPTHBIX HE3HAYUTEIBHBIE | TIPHOOPETEHHBIMHU
CpeacTBax OIIINOKH, YMEHUSMHU,
Homyckarores HETOYHOCTH, MIPUMEHSIET UX B
3HAYUTEIIbHBIC 3aTPYJHEHMS [IPY | CUTYalUaX
OLIMOKH, aHATUTUYECKHIX TIOBBIIIICHHOH
TPOSIBIIACTCS ormeparusix, CJIOHOCTH.
HEJIOCTATOYHOCTh | IIepEeHOCe YMEHUH
YMEHUH, 10 pAy Ha HOBEIC,
HoKasaTeen, HECTaH/IapTHEIC
oOyJatomuiics CUTYaIlUH.
HUCIIBITHIBACT

SHAYUTCIIBbHBIC




3aTpyIHEHUS TIPU
OIIEepUPOBAHUU
YMEHUSIMH IIPU UX
NepeHoce Ha
HOBBIE CUTYallH.

BJIA/IETh: OOyuatomuiicst He | OOyuaromuiics OO6yuaromuiics OO0yyvarommuiics B
OCHOBHbIMU BJIAJCCT WIN B BJIagcecT YaCTHYHO BJIaJCCT MHOJIHOM 00BEME
MeTOAaMHu HEJI0CTaTOYHON METOAaMH METOJIaMH BJIAJICET
JIMarHOCTUKH CTCIICHHU BJIaACCT JTUarHOCTUKH JTUarHOCTUKH METOJaMHU
CHCTEM OCHOBHBRIMU CUCTEM CUCTEM JTMarHOCTUKHU
aBTOMAaTuKH g | METOMaMHU aBTOMATHUKH JUIS | aBTOMATHUKH JUId | CUCTEM
OLICHKU UX AUArHOCTHUKH OIICHKU UX OLIEHKU UX aBTOMATHKU 1A
sKCIuTyaTaruony | CACTEM 9KCIUTYaTAl[MOHH | AKCIUTyaTal[MOHH | OLICHKH UX
BIX ABTOMATHUKH U | prx BIX 9KCILTyaTallHOHH
xapakrepuctuk | OHCHKH MX XapaKTEPUCTHK B | XapaKTEPUCTHK, | bIX
OKCIITyaTallMOHH | HEeNmoaHOM HaBBIKHA OCBOEHBI, | XapaKTEePUCTHUK
BIX o0neme, HO JIOTTYCKAIOTCS CBOOOJIHO
XapaKTepI/ICTI/IK JOITYCKaroTCsA HC3HAYUTCIIbHBIC MPUMCEHACT
3HAYUTCIIbHbIC OHII/I6KI/I, IMOJTY4YCHHBIC
OHII/I6KI/I, HCTOYHOCTH, HAaBBbIKU B
MPOSIBISIETCS 3aTPyIHEHUS IPU | CUTYyalUsAX
HEAO0CTAaTOYHOCTD AHAJIUTHYCCKUX MOBBIIIICHHON
BJIaJICHUS ornepauusx, CJI0KHOCTHU.
HaBbIKAMH 10O MEPEHOCE YMEHUI
psily MOKa3aTeNe, | Ha HOBBIE,
OO0yyaroimuics HECTaH/IapPTHBIC
HUCIIBITHIBACT CUTyaluu.

3HAYUTEIIbHBIE
3aTpyIHEHHUS IIpU
MIPUMEHEHUHN
HAaBBIKOB B HOBBIX
CUTyalUsIX.

Dopma ammecmayuu: Ikzamen (4 cemecmp).
K ammecmayuu donyckaiomcst moavko cmyoeHmol, 8bINOIHUSULUE 8CE BUObL
VUebHOU pabomul, NpedycMompeHHble pabouel NpocpamMmol Nno OUCYUNIUHE
«nexmpuyeckue u 21eKmpoHHble Annapamboly.

Ammecmayusa  obyyaowuxca 8

Gdopme

IK3AMEHA

npogooumcsi  no

pe3yibmamam GblNOJHEeHUs. 8cexX U008 YYeOHOU pabomuvl, npedyCMOMpPEeHHbIX
VUEOHbIM NIAHOM NO OAHHOU OUCYUNIUHE, NPU FMOM VHUMbBIBAIOMCS Pe3) b anbl
meKywe2o KOHMpOJs ycnesaemocmu 6 meyeHue cemecmpa. Oyenxka cmeneHu
00CMUdICEHUSL  00YUAIOWUMUCS — NAAHUPYEMbIX — pe3yabmamos O0OVHeHuss Nno
oucyunjiune npoeooumcs npenooasamenem, 8eOYWUM 3aHAMUL NO OUCYUNIUHE
Memooom sdKcnepmHou oyenxku. Ilo umoeam ammecmayuu no OUCYUNTUHE
BLICIABIACICS  OYCHKA «OMJUYHOY, «XOPOULO», «VO0BIeMEOPUMENbHOY UU
«HEy0081emEoPUMETbHOY.



CootBercTBUE OATTHHON YpoBeHnb [ToscHenus

KBl OLIEHOK, UTOTOBOTO | c(hopMHpPOBAaHHOCTH

perituaroBoro 6amna (b) mo | kommnereHIUH

pe3yJibTaTaM OCBOEHUS

JUCUUILIMHBI U YPOBHEU

c(hOpMHUPOBAHHBIX

KommnereHmil OnexHka

«5» Bricokuit TeopeTnueckoe cojiepxKaHue Kypca OCBOCHO

OTIIMYHO MOJIHOCTHIO, KOMITETEHITUN CPOPMHUPOBAHBI,
BCE IIPEAYCMOTPEHHBIE POTPAMMOM
00y4yeHHs yueOHbIC 3aJJaHHS BBITIOJIHEHBI

«» bazoBblii TeopeTnyeckoe cojiepxKaHue Kypca OCBOCHO

XOpOLLIO MOJIHOCTHIO, KOMITETEHITUN CPOPMHUPOBAHBI,
BCE IIPEAYCMOTPEHHBIE POTPAMMOM
o0y4yeHHs yuyeOHbIE 3aJJaHNS BBIIOJIHEHBI C
HE3HAUYUTEIbHBIMU 3aMEYaHUSIMU

«3» [Toporossiii TeopeTnueckoe coJiepxaHue Kypca OCBOEHO

YZIOBJIETBOPUTEIBHO YaCTUYHO, KOMIIETEHIINH C(HOPMHUPOBAHBI,
OOJIBIITMHCTBO TIPEIYCMOTPEHHBIX
IporpaMMoit 00ydeHus y4eOHBIX 3aJaHHi
BBITIOJIHEHO, B HUX UMEIOTCS OIIMOKHU

«2» Hu3zknii Teopernueckoe conepxaHue Kypca He

HEYJIOBJIETBOPUTEIBHO OCBOEHO, KOMITETCHITH HEe CHOPMUPOBAHEI,
OOJIBIIMHCTBO MPEIYCMOTPEHHBIX
IpOTrpaMMOi 00yueHHs YIeOHBIX 3aJaHuH
1100 HE BBIMIOJIHEHBI, JTHOO0 copepKat
rpyOble OLIMOKH; TONOJHUTENbHAS
camocTosITeNbHas padoTa HaJl MaTepHaIoM
HE IpUBeJa K KaKOMY-JTM00 3HAYUTEIbHOMY
MOBBIIICHUIO KAY€CTBA BBIITOJTHEHUS
y4eOHBIX 3aJJaHuI

8. YueOHO-MeTOAMUEeCKOe U MH(OPMAITHOHHOE O0ecTiedeHne JUCIMILIUHBI.
a) OCHOBHAas JiuTepartypa:
1. Atomuble snekTpudeckue craHiuud / MaprymoBa T.X. — DiekTpoH.
TEeKCTOBBIE AaHHbIe. — M.: Bricuras mkomna. — 304 C.
http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show book=29153

2. T'epacumoBa A.I'. KoHTpomb W JMAarHOCTHKA TETUIOMEXaHUYECKOTO
obopynoBanuss TOC u ADC: yueOHoe mnocobue/ I'epacumoBa A.l'.—
DNEeKTPOH. TEKCTOBBIC JaHHbIC. — MuHCK: Beimmiiiras mkomna, 2011. — 372 c.
0) 10MOJIHUTEIbHAS JIUTEepaTypa:

1. Texuuueckoe OOCITy)KUBAaHHUEC HW3MEPUTEIBHBIX TpaHchopMaTopoB/ —
DnexTpoH. TekcToBble JaHHbIe. — M.: DHAC, 2008. — 96 C.

2. I'epacumoBa u ap. - 8-¢ u3n., ucnp. u gom. - M.: Usn-so MOU, 2002. - T. 3. -
964 c. DnekTpuYecKrue CTAHIIUU U CETU: COOPHUK HOPMATUBHBIX JOKYMEHTOB/
— DeKTpoH. TekcToBble ganHbie. — M.: DHAC, 2013. — 720 c.
B) IporpaMmMHoe odecneuenue u UHTepHeT-pecypcebl:
1. bubmuoreuno-undopmarmonuelii 1eHTp MockoBckoro IlomuTexa.
http://lib.mospolytech.ru/.


http://lib.mami.ru/marc21/report_new.php?p=e-catalog&show_book=29153

2. ZNANIUM.COM http://znanium.com/. OnHOBpPEMEHHBIN u
HEOTPAaHMYCHHBIN JTOCTYN KO BCEM KHHUTaM, BXOJSIIMM B IMAKEThI, B JIIO00E
BpeMsi, U3 JIFOOOT0 MECTa MOCPeICTBOM ceTr HTepHeT.

3. Kauradonn http://www knigafund.ru/.

4, bubmmoTex http://www.bibliotech.ru/.

9. MarepuajibHO-TEXHHYECKOe o0ecrieyeHne TUCIMIINHBI.
JlabopaTtopuu kadeapbl «IIEKTPOTEXHUKA», OCHAIICHBI KaK KOMITbIOTEPHBIE
KJIAcChl Ha 25 pabo4MX MECT C COOTBETCTBYIOIIMM MPOTPAMMHBIM 00ECIIE€UEHUEM,
MYJbTUMEIUUHBIM O0OpYyAOBaHUEM, TOCTYNIOM Ha KadeapajabHbId cepBep U B
UHTEPHET.

10. MeToauyecKkue peKoOMeHAalMH J1JIs1 CAMOCTOSITEIbHOH PadoThI
CTYJAEHTOB.

10.1. 3anamus nekyuonHo20 muna.

B xoxe nekiuii npenoiaBaTenb U3JaracT U pa3bsICHSIECT OCHOBHBIE, Hanbosee
CIOKHBIC TIOHATHS TEMBI, a TAaKXE CBSI3aHHBIE C HEW TeopeThuueckue u
MpaKTUYECKUE MPOOJIEMBI, Ta€T PEKOMEH AU Ha BBIMOJHEHUE CAMOCTOSTEIHLHOM
padoTHI.

B xone nexumii o0yqaromumMcss pEeKOMEH TyeTCS:

- BECTH KOHCTICKTUPOBaHUE yUeOHOT0 MaTepHuaa;

- oOpamaTth BHUMaHHE Ha KaTeropuu, (HOPMYITHUPOBKH, PACKPBHIBAIOIIHEC
colepKaHWE TEX WM WHBIX SBJICHUA M TIPOIECCOB, HAy4YHBIC BBIBOJBI U
MPAKTUYECKHE PEKOMEHAAIIUU M0 UX MPUMEHEHUIO;

- 3aJlaBaTh NPEINOJABAaTEII0 YTOUHSIOIIME BOMPOCHI C IEIbI0 YSICHEHUSA
TEOPETUYECKUX MOJIOKEHUH, PA3PEIIEHUS CIOPHBIX CUTYallHM.

B pabGouux KOHCIEKTax >KeNaTeJbHO OCTaBJISITh TOJS, Ha KOTOPBIX BO
BHEAYJIUTOPHOE BpEMsI MOXHO CJejJaTh IMOMETKH W3 Y4eOHO-METOAUMYECKOIO
obecrieyeHus: JIsi CaMOCTOSATENIbHOW pPabOThl 00ydYaroIIuXcs, JTOMOJHSIONIETO
MaTepuall MPOCIYIIAaHHOM JICKIIUU, a TaKXKe MOMETKHU, MOTYEPKUBAIOIINE 0COOYIO
BOXKHOCTh T€X WUJIM UHBIX TEOPETUUECKUX TTOJIOKEHUM.

JI1s1 yCHenmHoro oBlajieHrss KypcoM HEoOXOAMMO MOCEIIaTh BCE JEKIUHU, TaK
KaK TEeMaTHYSCKHN MaTepuall B3aMMOCBs3aH MEXIy co0oii. B ciaydasx mpormycka
3aHATHS CTYIEHTY HEOOXOIUMO CaMOCTOSITEILHO M3YYUTh MaTepuall U OTBETHUTH
Ha KOHTPOJIBbHBIE BOIIPOCHI MO MPOMYIICHHONW TE€ME BO BPEMs HHIMBHUIYaJIbHBIX
KOHCYJIbTALIU .

10.2. 3auamus cemunapcrozo muna. [Ilpakmuueckue 3ausamusl.

[IpakTyeckoe 3aHATHE - 3TO 3aAHITUE, MPOBOAUMOE IMOJ PYKOBOACTBOM
MpernojiaBatesis B y4eOHOW ayJauTOpUM, HAMPABICHHOE Ha YriyOJeHUE Hay4dHO-
TEOPETUYECKUX  3HAHMM W OBJIAJICHHME  OMNPEACIICHHBIMH  METOJaMU
caMOCTOsITeNIbHOM paboTel. B  mporecce Takux 3aHITUH  BBIPaOATHIBAKOTCS
MPaKTUYECKUE YMEHHUS.

[Ipy moAroToBKEe K MPAKTUYECKUM 3aHSATHUSIM OO0ydarolieMycss HeoOXOIuMO
U3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMUTCS C JOMOJHUTEIBHOU JTUTEPATypOH,



MOJATOTOBUT KOHCIIEKT MO METOJAMYECKOM JHUTEepaType C Y4eTOM PEKOMEHAAIHi
pernoiaBaTesis.

Ha npakTuyeckoMm 3aHATHM TJABHOE - YSCHUTH CBSI3b PEIIAEMBIX 3a7ad C
TEOPETUYECKUMU TMONOKEeHUsIMU. [Ipu pernieHnu npeaioKeHHOW 3aJauu HYKHO
CTPEMUTHCS HE TOJBKO MOJIYYUTh MPABWIBHBIN OTBET, HO U YCBOUTH OOIINIT METO
pelieHus mof0O0HbIX 3a1a4.

PexoMeHlyeTcs HCMONB30BaTh CIEAYIOMIUNA MOPSJOK 3alucy  PEIIeHUs
3a/1a4u:

- UCXOJIHbIE TaHHbBIE ISl pEUICHUs 3a/1auM (4TO JIaHo);

- yTO TpeOyeTcs MOTYYUTh B PE3YJIbTATE PEIICHUS;

- KaKHe 3aKOHBI U TOJIOKEHUS JOJHKHBI ObITh IPUMEHEHBI;

- 001t 11aH (TI0CJIeI0BATEIbHOCTD) PEIICHHS;

- pacyeTsl;

- MOJTYYEHHBIN pe3ysIbTaT U €ro aHaJIN3.

Jlornyeckasi CBS3b JICKIIMN U MPAKTUYECKUX 3aHATUHN 3aKJIFOYAETCS B TOM, YTO
uH(popManus, MoayYeHHass Ha JIEKI[UHU, B MPOLECCE CAMOCTOSITEIbHOM padOThl Ha
MPaKTUYECKOM 3aHATHUM OCMBICIMBACTCS M TiepepadaThiBaeTCsA, MPU MOMOIIU
npenojaBareis aHAIM3UPYETCA J10 MeJbYallliuX MOAPOOHOCTEH, MOCIe Yero
MIPOYHO YCBAUBACTCA.

10.3. 3anamus cemunapcrxozo muna. Jlabopamophwvie pabomui.

[lens nmaGopaTopHbIX pPabOT - U3YYUTh M OCO3HATH OMPECIICHHbIC
du3nueckre mpolecchl U 3aKOHOMEPHOCTU. BuimonHeHue paboThl M MOJIyYECHHE
JIOCTOBEPHBIX PE3yJIbTATOB OCYIIECTBIISETCS OINBITHBIM IyTEM B CHEIHAIBHOM
MOMEIICHUH — JJa00PaTOPUH, TO €CTh HATJISATHO, TaK CKa3aTh.

Hakanyne paboThl mpernogaBaTesib COOOHIAET TEMY U MPOCUT CTYJIEHTOB
JIOTIOJTHUTEJIBHO K HEW TOJTOTOBUTHCS, BBITIOJHUTH KOHCIEKT TEOPETHYECKOTO
MaTepuania.

JlaGopatopHas paboTa Mo/ipa3yMeBaeT:

1. 3yuenue onpeneneHHoro (pu3nyeckoro Wik TEXHOJIOTMYECKOro mpoiiecca
Ha TpPaKTHKE, UCIOJIB3Yys IPU 3TOM METOJIbI, MPEIBAPUTEIIBHO H3YUYCHHbIC Ha
JIEKITUSX.

2. BpiOop HauOornee ONTUMAJIIBHOTO TIIpUE€Ma BBHIMIOJHEHUS 3aMEPOB U
HCCIIeIOBaHMS, KOTOPbIe 00ecrieynBaeT HanboJiee TOUHBIN pe3yJbTar.

3. Onpenenenrie (¢GakKTUYECKOrO pe3ysibTaTa U €ro CpaBHEHHE C
TEOPETUYECKUMH JIaHHBIMHU, OINHMCAHHBIMA B YYE€OHHUKE COIJIACHO BBIOpAHHOMN
TEMaTHKe.

4. OOHapyXeHHE TPUYHH TOJTYYEHHOTO HECOOTBETCTBHS M TPAMOTHOE
M3JI0KEHUE X B OTYETE TAOOPATOPHON pabOTHI.

5. I'pamoTHOE 0(popMIIEHHE BBIBOJIOB COTJIaCHO TPEOOBAHUSM METOIHYKH.

6. Odbopmiienne oTdeTa mo JadbopaToOpHOM paboTe U €ro 3aIuTa.

10.4. Camocmosmenvnas paboma. Iloocomoéxa Kk 3auamusam 1eKYUOHHO20 U
CEMUHAPCKO20 MUNQ.

BaxkHoil 4acThi0 CaMOCTOSITEILHOM padOThl SBIAECTCS YMEHHE BBIJICIUTH
OCHOBOTIOJIAraloIIME, OTIPABHBIE TOYKH B TOHUMaHUHU Matepuaia. Oco00 BaXKHYIO



pOJIb B 3TOM TpPOLECCEe HEOOXOAMMO YJIEIUTh KOHCIEKTY JEKIHi, B KOTOPOM
npenojaBaresb CHOPMHUPOBAN «CKEJIET», CTPYKTYpY pasiena JAUCIUILUIUHBIL.
UrteHuem y4eOHOW W HAy4yHOW JHUTEpaATypbl OOydarOUIUMHCS YIIyOJsieT u
pacuMpser 3HaHHs O mnpeameTe u3ydeHus. OCHOBHas (PYHKIUS YYEOHHKOB —
OpPUEHTUPOBATh CTYJICHTAa B CHUCTEME 3HAHUW, YMEHUH M HaBBIKOB, KOTOpHIE
JOJHKHBI OBITH YCBOCHBI OYAYIIIMMH CTICHUATHCTAMU MO JaHHOW AUCIHILTHHE.

[ToaroToBka K 3aHATHSM JIEKIIMOHHOI'O THIA MOAPa3yMEBAET MpUOOpETEeHUE
OoOyYaromMMCsl TEPBUYHBIX 3HAHUN MO TEeME JIEKIUU JUIsi TOATOTOBKH K
CTPYKTYpHU3allUl OOBEKTAa H3Y4YEHUs, KOTOPYIO IMpenojaaBaTelib BBIIOIHIET Ha
nexkuuu. M3ydeHue warepuana 1Mo TeMme JIeKIHM HWMEET Ieldb YTOYHEHUs
OTJIETTbHBIX MOMEHTOB.

[lepen mnpakTHUECKUM 3aHATHEM CJIEAYET HU3YYUTh KOHCHEKT JEKIUU U
PEKOMEHJIOBAaHHYIO TMpErojaBaTesieM JIMTepaTypy, oOpaijas BHUMaHUE Ha
IPAKTUYECKOE MPUMEHEHHE TEOPUH U Ha METOAUKY PEIICHHUs TUIIOBBIX 3a/1a4.

[lepen nmaGopatopHOil paboTO OOyYaromUiCsS MOATOTaBIMBAET 3arOTOBKY
OTYE€Ta, BBIMOJHSISA KOHCIEKT TEOPETHYECKOro MaTepHalia MO METOJUYECKON
JuTEepaType € y4eTOM pPEKOMEHJauui mpenojasarens. B mponecce
KOHCIIEKTUPOBAHMS OOYYarOUIUICS TEOPETUUYECKU 3HAKOMUTBHCA C MPEACTOALIUM
3alaHUEM WJIM TI0JydaeT oOlllee MPEACTABICHHE O TOM, YTO HEOOXOAMMO Oyner
caenath 1abopaTopHOi paboTe.

10.5. Camocmosmenvnas paboma. Ilpopabomka mem BbIHECEHHbIX HA
camocmosmenvbHoe usyueHue.

JucruminHa «DJIeKTPUYECKHe U AJIEKTPOHHBIE almnapaTb» COJAEPKUT, B TOM
YHCJIie, CBEJICHHS O METOJIaX UCIIBITAHUM DJIEKTPOIHEPTETUUECKUX CUCTEM, a TAKXKE
UX y3JI0B, arperaToB U CUCTEM. Y CIIEIIHOE OCBOEHUE IMCLUILIMHBI HEBO3MOKHO
0e3 caMOCTOSTENbHON MPOPAOOTKU OTJCIBHBIX TEM.

10.6. CamocrositensHas padota. [loaroroBka K 3K3ameHy.

[ToaroToBKa K 3K3aMeHy IpeAINoiaraer:

- U3y4YEHUE OCHOBHOM U JOTOJHUTEIBHON JIUTEPATYPBHIL;

- U3YYEHHE KOHCTIEKTOB JIEKIU;

- U3yYEHHE KOHCIIEKTOB MPAKTUYECKUX 3aHATUIA U OTYETOB IO J1a00OPaTOPHBIM
paboTam;

- TUCTaHIMOHHOE TECTUPOBAHUE IO TEMAM.

11. MeToanuyecKkue peKOMEeHIalUu JJIsl IPenoaaBaTesis

Meroauka npenojaBaHus M peajv3alus KOMIETEHTHOCTHOrO MOJAXoJa B
mpoiiecce 00ydeHus TMpeArojiaraeT WCIOAb30BaHUE B TIpoliecce O00ydeHUs
WHHOBAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTWHA (JEKIUA C TPUMEHEHUEM
MYJIbTUMEIUNHBIX TEXHOJIOTHI,) C MOMOIIbI CTAallMOHAPHO YCTAHOBJICHHOMU
MYJIBTUMEIUMHON CHUCTEMBI, a Takke 0e30yMa)KHbIX TEXHOJIOTHUN BBITIOJIHCHUS
TECTOBBIX 3aJIaHUI (XpaHEHUE 3aJaHUil W Pe3yJbTAaTOB MX BBIMOJHEHUS Ha
KadeapalbHOM CEepBEpe W BBHIMOJHEHUE 3aJaHUM WHIWBUAYaJIbHO Ha paboumx
CTaHILIMIX B KOMITBIOTEPHBIX KJIaccax).



Bompocsl k 3K3aMeHy MO IUCHHUIUIMHE «DJIEKTPUUYECKHE U DIJIEKTPOHHBIC
anmapatbl» 11 HarnpaBiieHus noarotoBku 13.03.02 - «DnekTtposHepreTuka u
AIIEKTPOTEXHUKa» (MPOPMIb MOATOTOBKH «DIEKTPOIHEPTeTUUECKHE CEPBUCHI U
TEXHOJIOTHH).

Bomnpocs! k 3k3aMeny:

1. [lepeuncnure TpaAULIMOHHBIE IEPBUYHBIE UCTOYHUKHU YHEPTUU.

2. Ilepeuncnure BUABI OPraHUYECKOTO TOILIMBA, TPAJAULIMOHHO UCIIOJIb3YEMOIO Ha
ANEKTPOCTAHLIUSIX.

3. UTo Takoe HEOPraHUYECKOE TOILIUBO?

4. Kakue NCTOYHUKH U BUJIbl SHEPTUU MPUHITO OTHOCUTH K HETPAAUIIUMOHHBIM?
5. Kak pa3nuuarorcs TEeIIoBbIE 3IEKTPOCTAHLIUH 110 BUAY TOILIMBA?

6. Uem otinuaercsa KOC ot TOILI?

7. UeMm oTnnuarorces mwioTuHHbIE ['DC OT 1epuBallMOHHBIX U PYCJIOBBIE OT MIPU-
MJIOTUHHBIX?

8. KakoBo HaszHaueHnune ['ADC?

9. Kakue u3 351eKTpOoCTaHIMi, paOOoTaIOMINX HA HETPAIUIIMOHHBIX U MECTHBIX
MCTOYHHMKAX SHEPIHH, Han0oJIee IUPOKO UCIIONb3YIOTCS B MUPOBOU MPaKTHKE?
10. Yo Takoe TErmmocuioBasl yCTaHOBKA?

11. HazoBruTE OCHOBHBIE 2JIEMEHTHI ITAPOCUIIOBOM YCTAHOBKH.

12. N3 xakux OCHOBHBIX y3JI0B cOCTOUT [ TY?

13. Yem oTiIM4arOTCS ra30BbIA U MAPOBOW IAKIIBI?

14. Yto siBnsieTcst paboOuuM TEIIOM YCTaHOBOK MApOBOTO IUKIa?

15. B kakux COCTOSIHUSIX HaXOAUTCs pabodee TeIOo B yCTaHOBKAxX MapOBOro LUKJIA?
16. B yeM npenMyIecTBO Napora3oBoi 3JIEKTPOCTAHIMU NIEPET TPAAULIMOHHON
napoTypOUHHOMN?

17. KakoBbl HOMUHAJIbHBIE HANIPSHKEHUSI TEHEPATOPOB JIEKTPOCTAHIIUH C
arperaramu 60Jb110# MorHOCTH (KOC)?

18. Kakast TypOuHa siBisieTcst 0ojiee KOMIIAKTHOM -NTapoBasi WJIM ra3oBas?

19. Pabora TOLI no kakomy rpaguky —T€IJIOBOMY WJIM JIEKTPUUECKOMY —
aBisieTcsi 00see SKOHOMUYHOM?

20. Kakue ycranoBku —IITY wu [II'Y —sBisitotrcst 60J1ee SKOJTOTHUHBIMU?

21. KakoBsl o6actu npumenenus J[9C pa3HbIX MOIIHOCTEH?

22. KakoBa Han0oJibI1asi MOIIIHOCTh COBPEMEHHBIX 0510k0B ADC?

23. KakoBbl 1011 3JI€KTPO3HEPTUH, BeIpadaThiBaeMoil Ha ADC —B Mupe? — B
Poccun?

24. Yem ogHoKOHTYpHBIE ADC OTIIMYAKOTCA OT ABYXKOHTYPHBIX?

25. Yem oTauyaroTcs ApyT OT Apyra MOIIHBIE THAPO— U TypOOreHepaTophl?
26. [IpuBenute GhopmyTy MOIITHOCTH THApOArperara.

27. I'ne npuMEHSIOTCA KaICyabHbIE THAPOArperaThbl?

28. YeM BBI3BaH POCT UHTEPECA B MUPE K «MAJION SJHEPIETUKE» B HACTOSIIIEE
BpeMsi?

29. Kakue BuIbI TEHEPATOPOB MpUMEHSIOTCS Ha BOC?

30. KakoB pabouunii nuamna3zoH ckopocteid Betpa st BOC?



31. OxapakrepusyiTe MpsMyr0, HENPSIMYIO U CMEIIAHHYIO CXEMBbI TOJTy4eHHUSI
anekTpo3Hepruu Ha ['eoTIC.

32. B xakux pexumax MoryT pabortats ruapoarperatsl [19C?

33. Kakue BubI TypOHH UCIONB3YIOTCA HA Manbix [[DC?

34. ITouemy Ha Mukpol DC MpUMEHSIOTCS F€HEPAaTOPbl TOPLEBON KOHCTPYKLIMH?
35. Kak ouenuBaetcs noreHunan maisix I'9C B Poccun?

36. Kakue ciocoOsI mpeoOpa3oBaHUs COTHEYHON SHEPTUU B ANEKTPUUECKYIO BbI
3Haere?

37. llepeuncnuTe N3BECTHBIE BaM BHJIbI OMOTOIINBA.

38. Uto takoe DXI" 1 KakOBbI MEPCIEKTUBHBIE 00JIACTH €TO IPUMEHEHUS?
39. B yeM 0CHOBHOE IPEUMYIIIECTBO BOAOPOIa MEepea IPYTMMHU BUIaMU TOTUTUBA?
40. Ha yem ocHOBaHa paboTa JeTaHAepHO-TeHEPATOPHON YCTAHOBKHU?

41. 1515 4yero U Kak MOKET OBITh UCTIOJIB30BaH Mepenaj TEMIepaTyp MEXITy
HOBEPXHOCTHBIMU U TTTyOMHHBIMU CJIOSIMU BOJIBI B 9KBaTOPUAIbHOM 30HE
MupoBoro okeana?

42. Ha30oBUTE OCHOBHBIE BUBI TEHEPATOPOB.

43. OT 4ero 3aBHCHUT YacTOTa BpallleHUs TypOorenepaTopa’?

44, HazoBUTE OCHOBHBIC MMApaMETPhl FEHEpaTOpA.

45. HazoBuTe CUCTEMBI OXJIAXIEHUS TypOOreHeparopa.

46. Yto ncnosp3yeTcsl B KAUeCTBE OXJIAUTEIeH reHepaToOpOB?

47. Ha30BUTE OCHOBHBIE BUbI CUCTEM BO30YKJIC€HUS T€HEPATOPOB.

48. Ha3zoBUTE OCHOBHBIE XapaKTEPUCTUKU CUCTEM BO30YKICHUS.

49. IlosicHUTE TEPMUH «TallI€HUE TIOJISl TEHEPaTOPay.

50. B kakux ciydasx paboTaeT aBTOMaTHKa raiieHus moJis reieparopa?
51. B kakux ciydasx padoraet popcupoBka Bo30YyKIeHUsI TeHepaTopa?

52. HazoBute yCiioBHsI BKIIOUEHHUS F€HEPATOpa B CETh CIIOCOOOM TOYHOMU
CUHXPOHHU3ALINH.

53. HazoBuTe yciioBus BKIIOUEHHUS T€HEPATOpa B CETh CIIOCOO0M
CaMOCUHXPOHHU3ALINH.

54. HazoBHTe HOpMaJIbHBIE U aHOPMAJIbHBIE PEXUMBI pa0OThI T€HEpaTOPA.
55. HazoBute ocHOBHBIE MapaMeTpbl TpaHchopMarTopa.

56. Kak onpenensiercst ko3gGuueHT Tpanchopmanum?

57. KakoBo ocHOBHOE Ha3HaueHue TpaHchopmaropa?

58. Urto Takoe cxema u TpyIIa coeTuHeHn TpanchopmaTopa?

59. HazoBure cucTemMbl oXJIaxaeHUs TpaHC(HOopMaTOpOB.

60. KakoBbl OTIIMUUTENBHBIE 0COOCHHOCTH aBTOTpaHc(hopmaTopa u
TpaHchopmaropa?

61. Kak BbINoIHSIETCS PETyIUPOBAHUE HAIPSKEHUS C TIOMOIIIBIO
TpaHchopMaTopoB?

62. Uto Takoe TUIIOBasi MOITHOCTH aBTOTpaHchopmaropa?

63.Korna aBrorpancdopmarop BeirojiHee TpaHchopmaTopa?

64. IlepeuncauTte OCHOBHBIE TPeOOBaHUS, IPEIBSABIAEMbIE K CXEMaM
BJIEKTPUYECKUX COCAUHEHUN JIEKTPOCTAHIIUAM.

65. I 'ne TepputopuanbHo coopyxarorcs TOL?



66. [IpuBenute cTpykTypHYyIO cxemy TOLI.

67. Kakue cxeMbl IpUMEHSIOTCS Ha TeHEPATOPHOM Hamnpsikenun TILL?

68. Kak BeiOupatorcs Ha TIII TpanchopmaTopsl CBS3H ¢ CUCTEMO?

69. Kakue cxeMbl MPUMEHSIOTCS Ha MOBBIIIEHHOM Harpsbkenund TOL?

70. I'me TepputopuansHo coopyxartcst K3C?

/1. ITosicHUTE MOHATHS «ITPOCTOM OJIOK» U «yKPYITHEHHBIN OJI0K».

72. Kakue cxeMbl MPUMEHSIOTCS Ha MOBbIIIEHHOM Harpsbkennn KOC?

73. Kak ocymIecTBISIETCS CBSI3b MEXKTY Pa3HBIMH ITOBBIITICHHBIMHA HAMPSHKEHUSIMHA?
74. Kakue U3 JIeKTPOCTAHIIUM OTHOCATCS K Oa3MCHBIM?

75. HazoBure ocodennoctu ['2C.

76. Kakue 13 351eKTpOCTaHIUA OTHOCSTCS K TUKOBBIM?

7'7. I'ne TepputopuaibHo coopyxatorcs ADC?

78. HazoBute ocobennoct ADC.

79. K kakoil KaTeropuu no HaJeKHOCTH IEKTPOCHAOKEHHUS OTHOCST
COOCTBEHHBIC HYK/IbI CTAHITHH?

80. HazoBuTte cocTaB MEXaHU3MOB COOCTBEHHBIX HYK]I TETUIOBOM
AIIEKTPOCTAHIINH.

81. [TosicHuTE TEPMHUHBI «OTBETCTBEHHBIC MEXaHU3MbI COOCTBCHHBIX HYXK» H
«HEOTBETCTBCHHBIC MEXaHU3MbI COOCTBCHHBIX HYKI.

82. Kakue aBurareiu sSBisIOTCS OCHOBHBIM MPHUBOJAOM MEXaHU3MOB COOCTBEHHBIX
HYX1?

83. KakoB npuMepHbIil pacxoi MOITHOCTH Ha COOCTBEHHBIC HYK/IbI CTAHIIUM
pazIu4YHOro THUMA?

84. Kakoe xonnuectBo PY 6-10 kB mpumensiercs yisi mUTaHUs] COOCTBEHHBIX
HYXJ1 Ha OJIOYHOM cTaHIUN?

85. Kak ocymiecTBisieTcs: pe3epBUPOBAHKE MUTAHUS COOCTBEHHBIX HYX1?

86. Kak omnpezensieTcst KOJIM4eCTBO PE3EPBHBIX TPAHCHOPMATOPOB COOCTBEHHBIX
HYX1?

87. Kakyro MOIIIHOCTh JOJKEH 00ecrednBaTh OJIMH PE3EPBHBIN TpaHchopmaTop?
88. IlpuBenuTe cxemMy MUTAaHUS COOCTBEHHBIX HYK] TOJICTAHITHH.

89. Uto 00pa3yroT CUCTEMy YIIpaBICHUS DJICKTPOCTAHIINCH?

90. Cuctemsl yrpaBieHUs, CUTHATU3AIlMU, U aBTOMATH3AI[MH HA JIEKTPOCTAHIIUAX
Y TIOJICTAHIIHSIX.

91. Uem ocHaleHbl TeHepaTOPbl AKKYMYJISITOPHBIX CTAHIIUN?

92. PerynupoBaHue HaNpsHKEHUS U PEAaKTUBHOW MOIIHOCTH Ha AJIEKTPOCTAHIIUH.
93. PerynupoBanue 4acToThl B 00benHeHHon I9C.

94. OcHOBBI ONTUMAJILHOTO pacrpe/ielieHus] akTUBHOM MomHoCcTH D9C.

95. HazoBuTe TUTIBI YHUBEPCATBHBIX MAKETHBIX KITIOYEH-KOHTAKTOPOB.

96. HazoBuTe BH/IBI CUTHAIU3AIMN HA JICKTPOCTAHIIHIX.

97. HazoBute Bus1a OJIOKMPOBOK Ha AJIEKTPOCTAHITUSAX.

98. KomMmyTaimonnsle annaparsl Hanpsbkenuem a0 1000 B.

99.HazHaueHue BHICOKOBOJIBTHBIX alapaToB.

100. U3mepuTenbHbie TpaHCPOPMATOPHI TOKA U HATPSIKEHMUSL.

101. Bri6op snexTpuueckux anmapatoB a0 1000B.



102.Br160p snexkrpuueckux anmnapatoB Boiiie 1000B.

103.ITpumeHeHre TOKOOTPaHUYUBAIOIIUX PEAKTOPOB.

104.06nacTe NpUMeHEHUS 3aKPBITHIX PACTIPEACIUTENbHBIX YCTPOUCTB.

105. [Mpumenenue KPY, KPYD, KTII.

106. OcobeHHOCTH pacyeTa MOJTHUE3AIUTHI

107. Ha3znaueHue 3alUTHOTO 3a3€MJICHHUS Ha SJIEKTPOCTAHIUAX U TTOJICTAHITHIX.
108. ;s kako# 11eu MPUMEHSIOT pabodee 3a3emiieHre?

[IporpamMma coctaBiieHa B COOTBETCTBUU ¢ DeepanibHBIM rOCyAapCTBEHHBIM
o0Opa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO OO0pa30BaHWs IO HAIMPABJICHUIO
noarotoBku OakanaBpoB 13.03.02 «DOnexTposHepreTka M 3JIEKTPOTEXHUKA,
yTBep K aeHHBIM MuHoOpHayku Poccun (ITpukas ot 21.10.2014 1.)

ITIporpammy cocTtaBu.I:

[Ipod., a.T.H. T.b. I'aiitoBa

IIporpamma yTBep:kIeHa HA 3aceJaHUN Kadeapbl «JJIEKTPOTEXHUKA»
«30» aBrycta 2021 r., mpoTtokomn Ne 1.

3aBenytouuid kadenpoit
IIpod., A.1.H. T.b. I'aiiToBa



[Tpunoxenue Nel
CtpykTypa U cojiepaHue AUCIUIUIMHBI « DJIEKTPUUECKUE U JIEKTPOHHBIEC anmnapaThl M0 HAIPaBICHUIO TOJATOTOBKU
6akanaBpoB 13.03.02 - «DnekTposHepreTuka U IMEKTPOTEXHUKA

Bunbl yaeOHoO# paboThl, BKIIIOYAst .
CAMOCTOSTEbHYIO paGOTy CTY/ICHTOB Bunbl camocrosTensHOM paboTh Dopmbl
Paznen Cemectp Hepens U TPYJOEMKOCTh B Hacax CTyAeHToB arrecramn
cemecTpa

JI I/C | Jlab | CPC | KCP K.P. KII. | PI'P Pedep. K/p 2 3
Paznen 1. UcTouHuku sHEpTrUM. 4
OCHOBHBIE BU/IbI aAKKYMYJIITOPHBIX 1-2 4 6 2 4 +
CTaHIIUH.
AKKYyMYJISTOPHBIE CTAHIIMM Ha 4
HETPATUIMOHHBIX U BO300OHOBIISIEMBIX 3-4 4 6 2 4 +
HMCTOYHHKAX YHEPTHUHU.
Paznen 2. CUHXpOHHBIE T€HEPATOPHI U 4 5.6 4 6 2 4 N
TpaHCcHOPMATOPEL. )
CuHXpOHHBIE TPaHC(HOPMATOPEI. 4 7.9 A 6 2 4 N
I'eneparopsl.
Paznen 3. 'nmaBHBIE CXEMBI 4
AKKyMYJISITOPHBIX CTaHIIUN U
MOACTAHIIUH.
['maBHBIE CXEMBI aKKYMYJISITOPHBIX 10-12 4 6 2 4 ¥
cTaHIMi. [ TaBHBIE CXEMBI
TMOACTAHITHH.
CoOcTBEeHHBIE HYK/IBI U CXEMBbI 4
aeKTpocHab)keHus ¢.H. CXeMbl
U3MEPEHUH U yIPaBICHHS 13 4 6 2 4 +
000pyI0BaHNEM Ha aKKYMYJIATOPHBIX
CTaHIIUSAX U MOJACTAHIIUIX.




Paznen 4. Dnexrpuueckue anmnaparsl U
TOKOBCAYIIHEC 4aCTU HA
AKKYMYJIATOPHBIX CTAHIUSX U
noacTaHIuAX.

14

:‘)HCKTpI/I‘ICCKI/Ie arrmapaTtbl Ha
AKKYMYJIATOPHBIX CTAHIUAX U
noaACTaHIIMAX. TOKOBCIIYH_[I/IC qaCTHu Ha
AKKYMYJIATOPHBIX CTAHIUAX U
noaACTaHIIMAX.

15

12

UToro

36

54

18

108

OnuH
pedepar

3aBeayromuii kaheapon
IIpod., A.1.H.

T.b. I'aiiTtoBa




[Ipunoxxenne 1 k
pabodeii mporpamMme
MMHHUCTEPCTBO HAYKH U BBICIIIET'O OBPA30BAHMS POCCUMCKOM ®EJIEPALINN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH MMOJIUTEX)

Hanpasnenune noaroToBku
13.03.02 «DaeKTpOIHEPreTHKA U DIEKTPOTEXHUKA»
®opma 00yUyeHHs: OUHOE

Bua npodeccronanshoii gesrenpaocth: (B coorBerctBrn ¢ ®I'OC BO)

Kadenpa: «2nekTpoodbopyaoBanre U MPOMBIIIUICHHAS SJIEKTPOHUKAY

®OH/I OHEHOYHBLIX CPEJICTB

MO JUCLUATIAHE
«BJIeKTpI/I‘IECKI/Ie U IJICKTPOHHBIC allllIapaTbI»

CocrasB:

1. ITacniopT oHIA OLIEHOYHBIX CPEACTB

2. Onucanue OLEHOYHBIX CPEACTB

Cocrasureas: /1.0. Bapaiamos, P.A. MaJjieeB

Mocksa, 2021 ron



MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

«JJIeKTpuYecKHe U 3JIEKTPOHHbIE aNNapaThD»

DOI'OC BO 13.03.02 «2y1eKTPOIHEPreTHKA U JIEKTPOTEXHUKA)

B mporiecce 0cBOEHUS 1aHHOM TUCHUILUIMHBI CTYACHT (OPMUPYET U AEMOHCTPUPYET ClIEAYIOIINe
npogeccuoHaTIbHbIE KOMIIETEHINH

Hepeqeﬂb KOMIIOHCHTOB

KOMIETEHLAU
WH- |[®OPMYJIMPOB-
NEKC KA

Texnoaorus
¢dopmuposan
s
KOMIIETEHIIH

v

154

Dopma
OLICHOYHOI0
cpeacTBa**

CTeneHu ypoBHeil 0CBOCHUSI KOMIIETEeHIHIi




[K-1

Cnocoben
y4acTBOBAaTh B
[POCKTHUPOBAHUT
00BEKTOB
podhecCHOHATILHOM
IEeITEIbHOCTH

BHATb:

yMeThb:

METOJIUKH U CIIOCOOBI
OIEPAaTUBHOIO U3MEHEHMUS
CXE€M, PEKUMOB PaOOTHI
3JIEKTpOIIepeiay, CETEN U
CUCTEM

pa3pabaThiBaTh METOUKHU U
CIIOCOOBI OTIEPATUBHOTO
U3MEHEHHUS CXEM, PEKHMOB
paboThI AMIeKTponepeay, ceTe
U CUCTEM

BJIAJ1€CTh:

METOAAaMHU U IpHeMaMu
paboThI ¢ KOMIIBIOTEPOM KaK
CPEZICTBOM YIPaBIICHHS
nHpopmanuen;

METOAaMHU MPOEKTUPOBAHUS,
WCTIBITAHUN U THarHOCTUKU

TeKITHS,
CaMOCTOSITEIb
Has paborTa,
mabopatopHas
pabora

JI/P,

ba3oBblii ypoBeHb:

BOCIIPOM3BO/ICTBO IOJyYEHHBIX 3HAHUU B XOJI€
TEKYIEero KOHTPOJIs

IloBBIlIEHHBIN YPOBEHD:

IIPAKTUYECKOE IIPUMEHEHUE MOTYYECHHBIX
3HaHUH B IIpoLiECcCe MOATOTOBKH K
1a0opaTOpHBIM paboTaM, K BBICTYIUIEHUIO C
JOKJIAJIOM TI0 TeMe pedepaTa

**_ CokpartiieHust HOpM OIIEHOYHBIX CPECTB CM. B mpuiioxenun 2 k PIT.




[Ipunoxxenne 2
K paboueii mporpamme

IlepedyeHb 01LIeHOYHBIX CPEACTB MO AUCUMILIMHE «DJIEKTPUYECKHE U YJIEKTPOHHbIE

annaparbb»
HaunmenoBanue [IpeacraBnenue
Ne OLIEHOYHOTO Kparkast xapakTepuctruka OleHOYHOTO OLICHOYHOTO CPE/ICTBA B
oC cpencTBa CpeacTBa dOC
CoBMecTHast JeSITeNIbHOCTD Tpymmel
00yJarIUXCs u Mearorn4eckoro )
-MccnenoBanue cucTeMbl
paboTHHKa noJt yIpaBiIeHUEM .
ABTOMATUYECKOW 3aIUTHI
MeAarorndeckoro  paboTHUKA C  LENbIO
rpanchopmaTopa;
JlaGopaTopHble  pemieHHs] y4eOHbIX W MPOdEeCCHOHATBHO -
1 paboThI OpUEHTUPOBAHHBIX 3aaq myTeM
-MccnenoBanue cucTeMbl
(JI/P) (OpMHUpPOBAHKMS  HABBIKOB  ITPOBEICHHS .
. ABTOMATUYCCKOW 3aIUTHI
MapaMeTPUICCKUX UCTIBITAHUH.
CUHXPOHHOTO
[To3BossieT OILICHUBATh yMEHHE
PIICKTPOABUTATEIIS
AHATM3UPOBATH W peliarh  TUIWYHBIC
MEPEMEHHOTO TOKa;
npodeccuoHanbHbIe3a/1a4H.
[TponykT CaMOCTOATEIIbHOMN paboThI
CTyJEHTa, MPEeICTaBIAIONINI coO00i KpaTkoe
M3JI0KEHUE B MMUCbMEHHOM BH/JIE
Pedepa MOJIyUEHHBIX PE3YJIbTaTOB TEOPETUYECKOTO Temsbl pedepaToB:
T o .
2 (Pf QHAJM3a OIpECIICHHOW Hay4yHOUW (y4ueOHo- -
MCCIIEIOBATENIbCKOM) TEeMbl, TIJIe€  aBTOP
PacCKphIBae€T CYTh HCCIICIyeMOH MPOOIeMBI,
MPUBOIUT Pa3INYHbIE TOYKU 3PEHUS, a TAKXKE
cOOCTBEHHBIC B3TJISIBI Ha HEE.
[TponykT CaMOCTOSITENTLHOM paboTsI
3 KypcoBoii mpoekT [cTy[eHTa, NpeACTaBisIomuil co0oi paboTy | TeMbl KypCOBBIX MPOEKTOB:
(K/IT) 0  NpoeKkTupoBaHuto  cucremel  ATO, -

e ATD win e€ yactu




7. Y4eOHO-MeTOAHYecKOe U MHPOPMAaIHOHHOE 00ecleYeHue
AUCHHUIINHBI
a) OCHOBHAas JiUTeparTypa:

1. MenbaukoB M.A. ABTOMaTHKa 3JIEMEHTOB CHCTEM AJIEKTPOCHAOKEHUS
IPOMBIIIIEHHBIX IpeanpusaTuil. - M.: Dueproatomusaar, 1992. - 450 c.

2. benskoB HO.C. ABTOMAartukKa W TEIEMEXaHHMKA 3JIEKTPOIHEPTETUUECKUX
CUCTEM U CHUCTEM 3JIeKTpocHaOxkeHus: morpedureneit. - Tomck.: TITY, 2008. -
219 c.

3. biunkoB O.B. Dnekrpomexannueckue cuctemsl. - llensa.: IITH, 2000. -
204 c.

0) 1OMOJIHMTEJIbHAS JIUTEepaTypa:

4. bemag C.X. ABTOMaTH4Y€CKHE CHCTEMBbI YIPABJICHUSIMH YCTPOHCTBaAMHU
ANEeKTpocHaOkeHusl. Metoauueckue ykazanus - M.: «Y4eOHO-MEeTOIUYECKU
IIEHTP 10 00pa30BaHUIO Ha JKEJE3HOJOPOXKHOM TpaHcropTey, 2014. - 80 c.

8. MarepuajibHO-TeXHUYECKOe o0ecneYeHne AU CIUIIIHHbI

JlabopaTopun  kadenpsl  «IIEKTPOOOOPYJOBAaHME U  MNPOMBIILUICHHAS
anexktponukay (B-305, B-310), ocHamieHbl Kak KOMIBIOTEpPHBIE KJacchl Ha 25
paboynx  MECT €  COOTBETCTBYIOIIMM  IPOrPaMMHBIM  OO€CIIeUeHHUEM,
MYyJbTUMEAUMHBIM 000PYZOBaHHUEM, JOCTYIOM Ha KadeIpalbHbIi cepBep U B
WUHTEPHET.

[Iporpamma cocraBiieHa B COOTBETCTBUM ¢ DenepanbHbIM IOCY1apCTBEHHBIM
oOpa3oBaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHHs [0 HANpPaBJICHUIO
noarotoBku  OakamaBpoB 13.03.02 «DnekTposHEpreTuka U AJIEKTPOTEXHUKAY,
yTBepk1eHHbIM MunoOpHayku Poccun (ITpukas ot 03.09.2015 r.)

IIporpammy cocraBuiI:

Crapmmii ipenoiaBatesib J1.0. BapnamoB

[Ipod., k.T.H. P.A. ManeeB
[Iporpamma yTBepsk/ieHa Ha 3acedaHuu kKadeapsl « NEKTPooOOpyI0BaHNE U
MIPOMBIIIJIEHHAS SJIEKTPOHUKAY
«30» asrycta 2021 r., npotokon Ne 1.

3aBenytromuii kadeapoit «ullD»



CrpykTypa u coaepKaHue JUCHUILIUHBI « DJIEKTPUUECKUE U AJIEKTPOHHBIE aIllapaTh»
10 HAMPAaBJICHUIO MOAroTOBKH OakaiaBpoB 13.03.02 «DneKkTpod’HEepreTUKa U AMEKTPOTEXHUKA»

[Ipunoxenue

Bunbl yueOHO# paboThl, BKIIIOYAst

Bunbl camocrosTenbHOM paboTh DopMBL
Henens CaMOCTOSATENbHYIO Pa0OTy CTYJCHTOB cTyeHTOB B
Paznen Cemectp cemecTpa U TPYZOEMKOCTh B 4acax
J I/C | JTa6 | CPC | KCP K.P. | KII. | PTP Pedep. K/p C) 3
Paznen 1. UcTouHnuku sHEprum. 4
OCHOBHBIC BUJIbI aKKyMYJISITOPHBIX 1-2 4 6 2 4 +
CTaHIIUH.
AKKYyMYJISTOPHBIE CTAHIIMM Ha 4
HETPaJULUOHHBIX U BO30OHOBIISIEMbIX 3-4 4 6 2 4 +
VCTOYHUKAX SHEPruu.
Paznen 2. CuHXpOHHBIE TEHEPATOPHI U 4 5.6 4 6 2 4 .
TpaHc(hOPMAaTOPHI.
CuHHXpOHHBIE TPAaHCHOPMATOPBHI. 4 7.9 A 6 2 4 .
I'eneparopsl.
Pasznen 3. I'naBHBIE CXEMBI 4
AKKYMYJIATOPHBIX CTAaHIUI U
MOJICTaHIIH.
['maBHBIE CXEMBI aKKyMYJISTOPHBIX 10-12 4 6 2 4 '
cTaHUUMU. [ 1TaBHBIE CXEMBI
TTOACTAHITHH.
CoOcTBEHHBIE HYK/IBI U CXEMBbI 4
aeKTpocHab)keHus ¢.H. CXeMbl
M3MEPEHUI U YIIPaBJICHUS 13 4 1 6 2 4 +

000py/I0BaHNEM Ha aKKyMYJISTOPHBIX
CTAaHUHUAX U NOJCTAHLIMIX.




Paznen 4. Dnexkrpuueckue anmnaparsl U
TOKOBEJIYIIINE YACTH Ha
AKKYMYJIATOPHBIX CTAaHIUSIX U
MOJICTAHIIUSX.

14

DIIeKTpUYECKHE anmaparhl Ha
AKKYMYJISITOPHBIX CTAHIUAX U
MOACTAHIMAX. TOKOBEIYIINE YaCTH Ha
AKKYMYJIITOPHBIX CTAHIUAX U
MOCTAHIIUAX.

15

12

UToro

36

54

18

108

Onun
pedepar

3aBeayromuii kadeapon
[Ipod., 1.T.H.

T.b. I'atiToBa




