MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 00pa3oBaTejbHOI NPOrpaMMel. JJIeKTPOOOOPY/I0BAHME ABTOMOOMIIell M TPAKTOPOB
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI
HPOEKTUPOBAHUE CUCTEM 2JIEKTPOOBOPY1OBAHUA
ABTOHOMHBIX OBBEKTOB

Baok: Baok 1 «/Iucuyuniaunbl (MoOxyJam)»
Yacre 00pasoBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
NMPOrPaMMBblL:
Ne IMCHMIIMHEI 110 YYEOHOM
y y B1.4.08.08
TJIaHy:
TpynoeMKkocTh B 3a4eTHBIX
py. 8 cemectp - 4;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 144 yaca

TJIaHy:
Jlekuuu 8 cemecTtp - 14 yacos;
IIpakTnyeckue 3aHATHSA 8 cemectp - 28 yaca;
JlaGopaTopHble padoThI He MPeIyCMOTPeHO Y4eOHbIM IJIaHOM
KoncyabTanuu 8 cemecTp - 16 yacos;
CamocTrosiTesibHasi padoTa 8 cemecTp - 81,2 yaca;

B ToM unciie Ha KII/KP 8 cemecTp - 17,7 yacos;
WHas koHTaKkTHasi padoTa 8 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabsHnas padora
PacuerHoe 3a1anne
TecTtupoBanue
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 8 cemecTp - 0,4 yaca;

3amuTa KypcoBoii padoThI 8 cemectp - 0,4 yaca;

Bcero - (0,8 yaca
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI

Lenb ocBoeHWst IUCHUIUIMHBI. [I3ydeHHEe OCHOB MpPOEKTUPOBAHUS, METOJOB pacuéra H
MOJCIIMPOBAHUS DJJIEKTPOTEXHUUYECKUX YCTPOWCTB, MHCIIOJIB3YEMBIX B CHUCTEMax M KOMILIEKCAX
3EKTPOOOOPYI0BaHUSI aBTOHOMHBIX OOBHEKTOB

3agaum QU CHUIITTHHBI

- U3y4YeHHEe 00y4aroIUMHUCA CTPYKTYPHI MpoIiecca MPOSKTUPOBAHUS dJIEKTPOTEXHUUECKUX
YCTPOMCTB, COACPKAHUS OCHOBHBIX JTAIlOB IIPOCKTUPOBAHMS U TUIIOBBIX TEXHHUUECKUX 3aaHUM HA
IIPOEKTUPOBAHUE JIEKTPOMEXAHUYECKUX U 3JIEKTPOMArHUTHBIX YCTPOUCTB;

- U3y4eHue 00yJaroMMHUCs KOMILJIEKca TpeOOBaHUH, ONPEAETSAIOMINX BOZMOKHOCTD U
1eJ1eCO000Pa3HOCTh MPUMEHEHHUS KOHKPETHBIX YCTPOICTB B CHCTEMaXx 3JeKTPO0oOOpyn0BaHuUs
ABTOHOMHBIX OOBEKTOB M CIIOCOOOB peau3aliuil 3TUX TPeOOBaHMH B IIpoIiecce MPOSKTHPOBAHUS
YCTPOMCTB U IIPU UX U3TOTOBJICHUU;

- hopmupoBaHme y 00ydarommxcs 4ETKUX MPEACTABICHUI 0 METOJUKAX pacuéra 2JIEMEHTOB
3EKTPOOOOPYIOBAaHUS B COOTBETCTBUH CO CHEIM(PUUESCKUMHU YCIOBUSIMH SKCIUTyaTallul UX Ha
ABTOHOMHBIX O0BEKTaX U C y4€TOM Oosiee )KECTKUX M0 CPABHEHUIO C JPYTUMH 00JIACTAMU TEXHUKH
TpeOOBaHUSMU K UX OCHOBHBIM TEXHHUKO-3KOHOMHYECKHUM 1OKa3aTeNsIM;

- U3ydeHune 00yJaroMMUCS TPUHIMIIOB YCTPOKWCTBA JEKTPOMEXaHHMUYECKHIX TpeoOpa3oBaTeneil
SHEPTUH, UCIIOJIb3yEMbIX Ha aBTOHOMHBIX 00BEKTaX, KOHCTPYKIIMI UX MAarHUTHBIX CHCTEMaM, a TaKkkKe
CBOWCTB MarHUTHBIX, MPOBOJHUKOBBIX U KOHCTPYKTUBHBIX MaTEPUAJIOB, UCIIOJIb3yEMBIX IPU UX
U3TOTOBJICHUH;

- (hopmupoBaHue y 00yyaroUmxcs MpeACTaBICHUN 0 MPOUCXOASIIUX B MArHUTHOM 1IETH
INEKTPOMEXAHUYECKUX MTPeoOpa3oBarTeseil 3J1eKTPOMAarHUTHBIX MPOIIECCOB U O BapuaHTaxX
MaTE€MaTUYECKOro ONMCAHUS ITUX IIPOLECCOB;

- IpHOOPETEeHNE HABBIKOB BBHIBO/Ia PACUETHBIX COOTHOIICHHH, OMPEENIAIONINX B3aUMOCBSI3b
MEXY IE€KTPOMArHUTHBIMHU ITapaMeTpaMH U pa3MepPaMu MarHUTHBIX LENEH JIEKTPOMEXaHUYECKUX U
3JIEKTPOMAarHUTHBIX YCTPOMCTB, U COCTABIICHUS HA UX OCHOBE YIPOILIEHHBIX MATEMATUUECKUX MOJENEH,
o0ecneunBaroIIUX BO3MOKHOCTD PEIIEHUS TUIIOBBIX JUIsl TaHHOM 00J1aCTH TEXHUKHU 33]a4
MIPOEKTUPOBAHUS;

- OCBOEHHE 00y4JaromuMucs (yHKIIMOHATIBHBIX BO3MOYKHOCTENH U OCOOEHHOCTEN MTPUMEHEHHUS
POTPaMMHOT0 00ecrieueHHsI 3JIEKTPOMAarHUTHBIX U TETJIOBBIX PACYETOB AIMEKTPOMEXAHUYECKUX
npeoOpazoBaTenel SHEPTUH /111 aBTOHOMHBIX OOBEKTOB.

®opmupyembie y 00ydaroerocs KOMNneTeHHH 1 3alJIJaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCLUILINHE, COOTHECEHHBIE C HHAMKATOPAMH JOCTHKEHH KOMIICTCHIN

KOI[ U HAMMEHOBaHUC KO}] U HAUMECHOBAaHUC 3al'lJ'laHI/Ip0BaHHble PE3yJabTaThI oﬁyqe}mﬂ
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUS
KOMIICETCHINH

[IK-10 Cnocoben N-1nk-10 leMoHCTpUpYET SHaTb. )
MPOBOJIUTH PACUETHI U CIIOCOOHOCTH PaCCUUTHIBATH - COACPIKAHUE METOZI0B pacycTa
MCCJIEJIOBAHMUS CUJIOBYIO YaCTh MICKTPOHHBIX | MATHUTHOTO TIOJIA B SJCKTPOMATMHHbIX
JJIEKTPOHHBIX U YCTPOMCTB, BBINIOJIHATh npeodpa3oBaTeIsIX, 4 TAKKE CTAHAAPTHEIC
3JIEKTPOMEXAHUYECKHUX TEIJIOBBIE U HPpOTrpaMMBI JUTA BRIIIOJTHCHUA
YCTPOICTB 3IIEKTPOMATHHTHbIC PACYETHI AIIEKTPOMArHUTHBIX U TEIUIOBBIX PAaCUETOB;

- KpUTEPHH BHIOOpPA MATHUTHON CHCTEMBI
npeoOpa3oBaressi CoCOOHOH 00eCTeunTh
BBHITIOJTHEHHE MTOCTABJICHHBIX TIPU
MIPOSKTUPOBAHHH 33]1a4.

YMETB:
- KPUTUYECKU OLICHUBATh PE3YJILTATHI

BBITTIOJTHEHHBIX pvaéTOB U BHOCUTH
HCO6XOIII/IMLIC KOPPCKTHUBBI B HCXOJHBIC
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
JTAHHBIC JUTS TIOJYYCHUS TPEOyeMOro
pe3yibTara;
- [] MakCUMaJIbHO HCIIOJIb30BATh B
MPOIIECCE MPOCKTUPOBAHUS CPEACTBA
BBIYUCIIUTEIILHONU TEXHUKH U
COCTaBIICHHBIX PUMEHHUTEIIBHO K HUM
POTPaMM DJICKTPOMArHUTHBIX, TETIOBBIX
U IPYTUX PacCUETOB EKTPOTEXHUICSCKHUX
YCTPOMCTB.
ITK-10 Criocoben N JI-3mk-10 JleMoHCTpUpYET 3HATh.
MIPOBOJUTH PACUYETHI U OHUMAaHUE METOJIUK - MarHMTHBIC, IPOBOJAHHKOBBIC,
WCCIICIOBAaHMS MIPOCKTHBIX U MTOBEPOYHBIX H30/MHOHHBIC U KOHCTPYKIIMOHHBIC
AJIEKTPOHHBIX U pac4yeToB CUCTEM MaTepuaJibl, IPUMCHACMBIC B
IIEKTPOMEXAHUYCCKUX AIIEKTPOOOOPYIOBaAHUS aBHALHOHHOM M KOCMUHCCKOM
YCTPOICTB 4ABTOHOMHEIX 0GEEKTOR AJIEKTPOMAIIMHOCTPOCHHUH, HX CBOHCTBA U
MapKUPOBKY;

- CoJIepKaHue Mmpoliecca MPOCKTUPOBAHUS
AJIIEKTPOMEXaHUUECKHUX MpeoOpazoBareneit
M OTAEIBHBIX €0 3TAIlOB, a TAKKE
OCHOBHBIE PACUETHBIE COOTHOLIEHUS
MEXY 3JE€KTPOMarHUTHbIMU
MapaMeTpamu MPOEKTUPYEMBIX
npeoOpa3oBareieii U pa3MepamMu ux
MarHuTHOM IEIH.

YMETB:
- 000CHOBaHHO B COOTBETCTBHH C

TpeOOBaHUSAMU K MaccorabapuTHBIM,
OHEPIreTUYECKUM U DKCIUTyaTallluOHHBIM
ITOKA3aTeNSIM IIPOEKTUPYEMBIX YCTPOMCTB,
a TaKXe K [T0Ka3aTeNsIM KayecTBa
IIPOU3BEIEHHON UMU DHEPTUU
OCYILECTBIISATH BBIOOP MaTEpUAIIOB JUIS
M3TOTOBJICHUS MX MATHUTHOM 1IENH,
IIPOBOJHUKOBBIX U HJIEKTPOU3O0JIALIMOHHBIX
MaTEpPUAIOB;

- CAaMOCTOSITEJILHO pa3duparbes B
OTPACIEBBIX U IPYTUX JTOCTYIHBIX IS
O03HAKOMJICHHsI METOJUKAX pacuéra u
OCO3HAaHHO MPUMEHSATH UX JUIS PEIICHUS
KOHKPETHBIX 3374 IPOCKTUPOBAHUS.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW Tpod)eCCHOHAIbHONW 00pa3oBaTeNbHOM MporpaMMme
DnexTpoobopymaoBanre aBToMoOmIel 1 TpakTopoB (Hanee — OITOI), manpasnenus moarorosku 13.03.02
DNEKTPOIHEPTETHKA U DTEKTPOTEXHHUKA, YPOBEHb 00pa30oBaHUs: BhICIIIee 00Opa3oBaHue - OakamaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
R KIIP | I'K | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TpeGopanus 12 8 2 - 4 - - - - - 6 - CamocmoamensHoe usyuenue
IIEKTPOMEXaHUYECKUM meopemuueckoz0 mamepuana: N3yuenue
npeoOpa3oBaTeIsiM JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
ABTOHOMHBIX O0OBEKTOB. "TpeboBaHus K DIIEKTPOMEXAaHUIECKUM
OcobenHocT npeoOpa3oBaTessiM aBTOHOMHBIX 0OBEKTOB.
mpeobpas3oBareneit OcobeHHOCTH ITpeobpa3oBatesiell aBTOHOMHBIX
ABTOHOMHBIX OOBEKTOB. 00BEKTOB."
11 TpeboBanus k 12 2 - 4 - - - - - 6 - Hzyuenue mamepuanog 1umepamypHsix
ANIEKTPOMEXaHUYECKUM UCHOYHUKOB:
npeoOpa3oBaTessiMm [1], 4-9
aBTOHOMHBIX 0OBEKTOB. [5], 5-20
Ocobennoctu [6], 10-16
mpeobpasopareneit
ABTOHOMHBIX OOBEKTOB.
2 ['eomMeTpus TIOJIFOCHOM 12 2 - 4 - - - - - 6 - Ilodz0mosKa K KOHmMPOAbHOU padome:
CHCTEMBI W3y4yenue marepualioB no paszzaeny ['eomerpus
NEKTPOMEXAHUIECKUX TMOJFOCHOM CUCTEMBI AJIEKTPOMEXaHHYECKUX
mpeobpasopareneit mpeobpa3oBaresneii aBTOHOMHBIX OOBEKTOB U
ABTOHOMHBIX OOBEKTOB MIOJITOTOBKA K KOHTPOJIBHOI paboTe
2.1 I'eomeTpus momrocHO 12 2 - 4 - - - - - 6 - H3yuenue mamepuanog 1umepamypHsix
CHCTEMBI UCHOYHUKOG:
3NIEKTPOMEXaHUUECKUX [1], 9-37
npeoOpa3zoBaTesnei [6], 17-53
ABTOHOMHBIX 00BEKTOB
3 OnpeneneHue rIaBHbIX 18 4 - 8 - - - - - 6 - Ilo020mo6Ka K KOHMPOILHOU padome:

pa3mMepoB
IEKTPOMEXaHNIECKUX
mpeobpasoBareneit

H3y4eHne MaTepHaoB 10 pasaery
OmnpezeneHue rIaBHBIX pa3MepoB
JIEKTPOMEXaHHIECKUX Ipeobpa3zoBaTeneit
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aBTOHOMHEIX 0OBEKTOB

aBTOHOMHEIX OOBEKTOB U IOoAroToBKa K

3.1 | Omnpenenenue riaBHbIX 18 KOHTPOJILHOM padoTe
pa3mepoB H3yuenue mamepuanoe 1umepamypHbix
IIEKTPOMEXaHUIECKUX UCIOYHUKOG:
npeobpasoBarenei [1], 39-56
ABTOHOMHBIX OOBEKTOB [2], 20-40
[3], 20-40
[5], 23-34
[6], 55-120,189-268
4 IIpoextupoBanue 18 Iloozomoeka pacuemnsbix 3ad0anuii: 3a1aHS
0OMOTKH SIKOpSI OpPHEHTHPOBAHBI Ha PEIICHH MUHU3a/1a4 110
IIEKTPOMEXAaHUIECKUX pazneny "IIpoekTupoBaHue 0OMOTKH SKOPS
npeobOpa3oBaTeneil ANIEKTPOMEXaHNYECKUX IpeodpazoBareneii
aBTOHOMHBIX O0OBLEKTOB aBTOHOMHBIX 00BeKTOB". CTYZCHTHI
4.1 [TpoektupoBanue 18 HEOOXO/AMMO TIOBTOPUTH TEOPETUUECKHIA
0OMOTKH SIKOpSI Marepuall, pa3odparh MpUMephI PEIICHHs
IIEKTPOMEXAHUIECKUX AHAJIOTWYHBIX 331a4. TIPOBECTH PAcUETHI 10
npeoOpa3oBaTenei BapuaHTy 3a/1laHUA ¥ CAENaTh BEIBOABL. B
ABTOHOMHBIX 00BEKTOB Ka4ecTBE 3a/IaHHA HCIIOIb3YIOTCS CIIeTyIOIINe
YIpa>KHEHUSL:
H3yuenue mamepuanog 1umepamypnbix
UCIMOYHUKOG:
[1], 64-77
[5], 35-63
[6], 106-120
5 Marepwuaisl, 12 IlodzomogKa K meKkyuiemy KOHmMpOio:
MIPUMEHsIEMbIE B IToBTOpEHNE MaTepuaa o pasaery
3JIEKTPOMEXAHUYECKUX "Martepuasl, IpIMEHsAEMBIC B
npeoOpa3oBaTeIx IIEKTPOMEXaHNIECKUX ITPeoOpa3oBaTelIsix
ABTOHOMHBIX 00BEKTOB ABTOHOMHBIX 00BEKTOB"
5.1 Marepwuaisl, 12 Camocmoamenvroe usyyenue
IIPUMEHsIEMbIE B meopemuuecko20 mamepuana: N3yuenue
IIEKTPOMEXaHNIECKUX JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
npeoOpa3oBaTeIx "Matepuansl, IpUMEHsEMBIE B

aBTOHOMHBIX 0OBEKTOB

AIEKTPOMEXAHUIECKUX MPeoOpa3oBaTemsax
aBTOHOMHBIX 00BEKTOB"

H3yuenue mamepuanog 1umepamypHulx
UCHOUHUKOB:

[4], 48-113




OKk3aMeH 35.9 - - - - 2 - - 0.4 - 335
Kypcosas pabora (KP) 36.1 - - - 14 - 4 - 0.4 17.7 -
Bcero 3a cemecTp 144.0 14 - 28 14 2 4 - 0.8 47.7 335
Hroro 3a cemecTp 144.0 14 - 28 16 4 0.8 81.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUHU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIUU 110 pa3aesaam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas
aTTecTalus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tpebosanus k s1ekmpomexanudeckum npeoopazosamensim ademoHOMHBIX 00bEeKmoa.
Ocobennocmu npeobpaszosameneli a8MOHOMHBLX 00bEKMO8.

1.1. TpeboBaHMs K 3IEKTPOMEXAaHUYECKUM IIPEe0Opa30BaTeNsiM aBTOHOMHBIX OOBEKTOB.
OcobenHoctu npeoOpa3oBaTesieil aBTOHOMHBIX OOBEKTOB.

TpeboBaHust K  JIEKTPOMEXAaHUYECKUM  IpeoOpa3oBaTeisiM  AaBTOHOMHBIX — OOBEKTOB.
OcobenHoctu npeoOpa3oBaTesieil aBTOHOMHBIX OOBEKTOB.

2. [eomempusi noIIOCHOU cucmembvl IAeKmMpoMexaHuyeckKux npeobpazosameneii a6mMoHOMHBLX
00vekmos

2.1. 'eomeTpust MOTIOCHON CHCTEMBI JIEKTPOMEXaHHUECKUX ITpeoOpa3oBaTesieii aBTOHOMHBIX
00BEKTOB

[TapameTppl, XapakTepU3YIOIIUE TEOMETPUIO IOJIOCHOW CHCTEMBI 3JIEKTPOMEXaHUYECKUX
npeoOpa3oareneil.. BnusiHue napameTpoB Ha pabodue MpoIeccs B peodpazoBaree.

3. Onpeodenenue 2nasHvix pamepos IAeKmpoMexanuyeckux npeoopazosameneli a8moHOMHBIX
00vekmos

3.1. Onpenenenue riaBHBIX pa3MEepPOB ICKTPOMEXAHHUECKUX Mpeodpa3oBaTelieii aBTOHOMHBIX
00BEKTOB
OcHoBHBIE pacYETHBIE COOTHOIICHHMS TSI ONIPEICIICHHSI TIIABHBIX pPa3MepOB MPeoOpa3oBaTeyci.

4. [Ipoexmuposanue 0OMoOmKU AKOPSL IAEKMPOMEXAHUUEeCKUX npeobpazosameneti a8moHOMHBIX
00bexmos

4.1. IlpoexTupoBaHrue OOMOTKH SIKOPS ANEKTPOMEXaHUYECKIX MPeoOpa3oBaTeieil aBTOHOMHBIX
00BEKTOB

[TpoexkTupoBanre OOMOTKH SKOPSI AJIEKTPOMEXaHWYECKHX MpeoOpa3oBaTeneil aBTOHOMHBIX
00BEKTOB.

5. Mamepuanvl, npumensgemole 8 34eKmMpPOMEXanuieckux npeobpazoeamensix A6MoHOMHbBIX
00vekmos

5.1. Matepuanbl, IpUMEHsSEMbIE B SJICKTPOMEXaHUUECKUX MPpeoOpa3zoBaTensix aBTOHOMHBIX
00BEKTOB

Martepuanbl, MpUMEHsIEMble B JJIEKTPOMEXaHHYECKHX TpeoOpa3oBaTeNsiX aBTOHOMHBIX
00BEKTOB.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Pacuér moTepp B CTalIM JIEKTPOMEXAHUYECKUX MTPeoOpa3oBarTesieil aBTOHOMHBIX 0ObEKTOB
C TIOMOIIIBIO MOJIEJINPOBAHHS;
2. UccnenoBanue XxapakTepUCTHK JIEKTPOMEXaHUUECKHUX MTpeoOpazoBaTenel ¢ pa3InyHbIMU
cxeMaMH 0OMOTOK SIKOPS;
3. I[IpyHLIMIIBI TOCTPOEHUSI OOMOTOK SIKOPS C TPOOHBIM YHCIIOM I1a30B Ha MOJIOC U (a3y;
4. ITpuHIUIIBI TOCTPOECHUSI OOMOTOK SIKOPSI C LIEJIBIM YHCIIOM 11a30B Ha MOoJItoc U (asy;
5. MoaenupoBaHue 371€KTPOMarHUTHBIX NoJiel B mpeoOpa3oBaTeNsix C 3alaHHbIMH IJIaBHBIMU
pa3MepaMy U pacy€T dJIEKTPOMArHUTHBIX HAIPy30K B HUX;
6. Onpenenenre AeKTPOMarHUTHBIX HArPYy30K U Pacy€T INIaBHBIX pa3MepPOB
AIIEKTPOMEXAaHUUECKUX MpeoOpa3oBaTeiet;



7. IlocTpoeHne BEKTOPHOU quarpaMMsl [1oTse 1 paccmaTpuBaeMoro
2JIEKTPOMEXAaHNYECKOT0 ITpeodpa3zoBares;

8. Pacuét MHAYKTUBHOCTEW OOMOTKH B AJIEKTPOMEXAaHHMUECKUX IIPeoOpa3oBaTesax
ABTOHOMHBIX OOBEKTOB Pa3IMYHON KOHCTPYKLUH.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEyCMOTPEHO
3.5 KoncyabTanum

Hnousuoyanvnvie koncyrbmauuu no kypcosomy npoemy /pabome (MKKII)

1. Koncymprammm mpoBomsaTcs 1o pasgeny "TpeOoBaHusS K 3JIEKTPOMEXaHUYECKUM
npeoOpa3oBaresisiM  aBTOHOMHBIX ~ 00BEKTOB.  OcoOeHHOCTH  mpeoOpazoBaTeneit

ABTOHOMHBIX OOBEKTOB."

2. Koncymprammm  mpoBoaaTrcs 1o pasgeny  "['eoMerpust  MONFOCHOU
ANEKTPOMEXaHUYECKUX MTpeoOpa3oBaTesieil aBTOHOMHBIX 00bEKTOB"

3. Koucynprammmu mpoBomsaTcss 1o pasmeny  "OmpeneneHue  TIIABHBIX
ANEKTPOMEXaHUYECKUX MTpeoOpa3oBarTeseil aBTOHOMHBIX 0ObEKTOB"

4. Koucynprammmuu mpoBomsTcs 1o pasgeny  "IlpoexkTHpoBaHme  OOMOTKH
3JIEKTPOMEXaHUYECKUX ITpeoOpa3oBarTeseil aBTOHOMHBIX 0ObEKTOB"
5. Koncynpranmm  mpoBoxarcs  1mo  pasgeny  "Marepuanbl,  NpuUMeHsieMble

QJICKTPOMEXAHHYCCKUX Hp606paSOBaTCJIHX aBTOHOMHBIX 00BEKTOB"

3.6 TeMmaTnka KypCOBBIX MPOEKTOB/KYPCOBBIX padoT
8 Cemectp

Kypcosast pabora (KP)

Tewmpbr:

CHUCTCMBI

pa3mepoB

SIKOPA

B

- CI/IHXpOHHI)II\/JI QJICKTPOABUTATECIIb C B036Y)KI[CHI/IGM OT ITIOCTOSAHHBIX MarHuTOB MOIITHOCTBIO 5xBT

- CUHXPOHHBIH BBICOKOCKOPOCTHOM TypOOTreHepaTop MOIIHOCTHIO 2KBT
I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henensa 1-4 5-16 | 3auerHas

Pasnen 1 2 3ammura
KypCOBOTO KypPCOBOTO
MPOEKTa MPOEKTa

O0bem 20 80 -
paznena, %

Brimonaenusii | 20 100 -
00BeM
HaApaCTAIOIUM
nTorom, %

Howmep pasgena | Pazgen KkypcoBoro npoexra

1 AHann3 TEXHUYECKOTO 3aJaHus

2 Beinonenue pacuéra
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPEICTBO
(T ¥ HAUMEHOBAHUE)

3amnaHupOBaHHBIEC PE3yAbTaThl 00YUEHUS IO JUCIUILINHE Konst
COOTBETCTBUHU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
1[2]3]4]5

3HaTh:
KpUTEpUU BHIOOpA MarHUTHON CHCTEMBI peoOpa3oBaTesisi CHOCOOHOM 00eceunTh KonTponbHas
BBITIOJTHEHHUE ITOCTABJICHHBIX IIPH MTPOCKTHPOBAHKH 32,124 N-1nk-10 + |+ pabota/KonTponbsHas

pabora 1
cojiep>KaHne METOJIOB pacuéTa MarHUTHOTO TOJIS B AJIEKTPOMAIIMHHBIX KonTponbHast
npeoOpa3oBarTeNsax, a TAKKe CTaHAapTHBIE IPOTPAMMBI [T BHITTOJTHEHUS N-1nk-10 + + paborta/KoHTponbHas
AJICKTPOMATrHUTHBIX M TETJIOBBIX PACUYETOB pabora 2
coJiep>KaHue Mmpoliecca MPOSKTUPOBAHUS SIIEKTPOMEXaHUUECKUX mpeoOpa3oBareneit Pacuetnoe
Y OTJICJIBHBIX €r0 ATANOB, @ TAKKE OCHOBHBIC PACUETHBIC COOTHOIICHUS MexKAY VJI-3mc10 + 1+ |4 3ananne/PacuérHoe
AJIEKTPOMArHUTHBIMU MapaMeTpaMH MPOESKTUPYEMBIX MpeoOpa3oBaTeneil u 3ananue 1
pa3MepaMu WX MarHUTHOU IETH
MarHMTHBIE, POBOTHIUKOBBIC, H3OJIALIMOHHBIE M KOHCTPYKIIMOHHBIE MAaTEPHUATIBI, TectupoBanue/Tect
MPUMEHSIEMBIE B aBUAIIHOHHOM M KOCMHUYECKOM JICKTPOMAIIMHOCTPOCHHH, UX NJ1-3nk-10 +
CBOMCTBA U MApPKUPOBKY
Ymern:
[} MaKkCUMaJIbHO HCII0JIB30BATh B MIPOLIECCE MPOEKTUPOBAHUS CPECTBA KonTponpHas
BBIYHCIUTENLHON TEXHUKU M COCTABICHHBIX MPHMEHUTENLHO K HHM TPOTpaMM V-1t + |4 paborta/KoHTponbHas
AIEKTPOMATrHUTHBIX, TEIIOBBIX M JPYTUX PACUETOB DIICKTPOTEXHUICCKIX pabota 2
YCTPOMCTB
KPUTHUYECKH OI[CHUBATH PE3YJIbTATHI BHITIOJHEHHBIX PACYETOB U BHOCUTH KonTponpHas
He00X0TMMBbIE KOPPEKTUBHI B ICXOIHBIE TaHHBIC /IS MOJIYYeHUs TPeOyeMoro N-1nk-10 + |+ |+ pabora/KoHTponbHast
pe3yibTaTa pabora 1
CaMOCTOSITENTLHO Pa30UpPaThCs B OTPACIEBBIX U IPYTUX JOCTYIHBIX AJIs PacuetHoe
03HAKOMIJICHHUSI METOJIUKAX pacdyéra U OCO3HAHHO MPUMEHSTH HX JIJIS PeIICHUS NJ1-3nk-10 + |+ 3ananne/PacuétHoe
KOHKPETHBIX 33/1a4 MPOEKTUPOBAHUS 3ananue 1
000CHOBAaHHO B COOTBETCTBHH C TPEOOBAHUSIMH K MacCOraOapUTHBIM, NJ1-3nk-10 + | TectupoBanue/Tect
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OHEPreTUYECKUM U DKCIUTyaTallMOHHBIM ITOKA3aTeNIsIM IPOCKTUPYEMBIX YCTPOMCTB,
a TaKXKe K [T0Ka3aTeNsIM Ka4yeCTBA IIPOU3BEIEHHON UMU YHEPTUU OCYIIECTBIIATh
BbIOOp MaTepUasoB AJIs U3TOTOBJICHUS UX MAarHUTHOM 11U, IPOBOJAHUKOBBIX U
JIIEKTPOU3OJILIMOHHBIX MATEPUAIIOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
8 cemecTtp

Dopma peanuzanmu: BeimonHenue 3aganus
1. PacuétHoe 3ananue 1 (PacuetHoe 3ananue)

dopma peanuszanuu: [TuceMeHnHas padbota
1. Kontponbras pabota 1 (KorrponsHas padora)
2. KontponbHas padota 2 (KoHTposbHas paboTta)

DPopma peanmzanuu: [IpoBepka 3ananus
1. Tect (TectupoBanme)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.
banmibHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SBIIETCS MpUIIokeHHueM b.

4.2 Ilpome:xyTOYHAs aTTeCTALUSA 10 JUCHUIJIMHE
Ixzamen (Cemecmp No§)

Kypcosas paboma (KP) (Cemecmp No§)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 8 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHble U YJIEKTPOHHbIE HU3IAHNS

1. Cyrpo6og, A. M. [IpoekTupoBaHue HIEKTPOMAITNHHBIX Pe0Opa3oBaTenien sl CHCTEM
3JIEKTPOOOOPY0BaHUS aBTOHOMHBIX 00beKTOB. Y.2 : yueOHOoe nocobue rno kypcam "CucreMsl
AJIIEKTPOOOOPYIOBAHMS JIETATEIBHBIX anmapaToB', "IIekTpooOopyI0BaHNE aBTOMOOMIIEH 1
TPaKTOPOB" MO HANPABJICHUIO "DIEKTPOTEXHUKA, FTIEKTPOMEXAHHUKA U SJIEKTPOTEXHOJIOTUU" 1
CIENUATBLHOCTSAM "DIEKTPOOOOPpYAOBAHHE JIETATEIbHBIX armapaToB', "IJIeKTpooOOpyA0BaHUE
aBToMoOmet u TpakTopoB" / A. M. Cyrpo6oB, Mock. suepr. ua-t (MOU TY) . — M. : U31-Bo
MDBMH, 2005 . — 172 c. - ISBN 5-7046-1232-6 .;

2. Cyrpo6oB, A. M. OnpezeneHre OCHOBHBIX Pa3MepOB AIEKTPOMAIIMHHBIX NTpeodpa3zoBareien 1
CHCTEM DJIEKTPOOOOPYIOBAHMS JIETaTeIbHBIX ammapaToB. Y.1 : yaebHOE mocobue 1mo Kypcam
"TIpoekTHpOBaHUE CUCTEM 3JIEKTPOOOOPYIOBaHUS JeTaTeNbHbIX anmnapaToB”, "CucTeMsl
AIIEKTPOCHAOKEHHUS JIETaTeNIbHBIX annapaToB" MO HAMPaBICHUIO "DJIEKTPOTEXHUKA,
AIIEKTPOMEXAHUKA U AIEKTPOTEXHOJIOTHH" U CHEIMATBHOCTH "DIIeKTpO0OOpYJ0BAHUE JIETATEIbHBIX
anmapartoB" / A. M. Cyrpo6os, C. 0. Ocranun, Mock. sHepr. ua-T (MOU TY) . — M. : U3n-Bo
MDBU, 2005 . — 72 c. - ISBN 5-7046-1019-6 .;

3. Cyrpo06oB, A. M. IloBepouHbI€ JIEKTPOMArHUTHBIE PacyeThl AIEKTPOMEXAHNYECKUX
npeoOpa3oBaTelieil SHEPTrUH NEKTPOTEXHUIECKUX KOMIUIEKCOB aBTOHOMHBIX OOBEKTOB : yueOHOe
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nocobue o kypcam "[IpoekTupoBaHre CUCTEM HIIEKTPOOOOPYAOBAaHUS JIETATEIbHbIX almnapaTroB” U
"CHUCTEMBI PJICKTPOCHAOKEHHMSI JIETaTEIBHBIX armapaToB' MO HAMpaBJICHUIO "DJIEKTPOTEXHUKA,
aIIeKTpoMeXxaHuKa 1 aekrpotexHoyorun” / A. M. Cyrpo6os, C. FO. Ocranun, Mock. sHepr. HH-T
(MBU TY) . — M. : U3natennckuii tom MOU, 2008 . — 104 c. - ISBN 978-5-383-00088-5 .;

4. MarauTHbple MaTepualibl, 0OOMOTOYHBIC, MOHTAXXHBIC U OOPTOBBIC MMPOBOJIA JIJISI CHCTEM
3JIEKTPOOOOPYI0BaHUS JIETATENIbHBIX aIMaparoB : yueOHoe mocodue mno kypcam "[IpoekrupoBanue
CUCTEM DJICKTPOOOOPYAOBaHUS JIeTaTEeIbHBIX armapatoB’ u "CHUCTEMBI AIEKTPOCHAOKEHUS
JIeTaTeNbHBIX annapaToB' M0 HAIPABICHUIO "DJIEKTPOTEXHUKA, JIEKTPOMEXAHUKA U
AIIEKTPOTEXHOJOTHH" M CHEMAIBHOCTH "DIIEKTPO0OOpy0BaHuUE JeTaTeNbHbIX anmnapatoB” / C. A.
I'py3kos, C. FO. Ocranun, A. M. Cyrpo6oB, u ap., Mock. s1epr. ua-t (MOU TVY) . — M. : U3a-Bo
MD3BH, 2005 . — 182 c. - ISBN 5-7046-1080-3 ;
5. banarypos, B. A. IIpoektrpoBaHue crieliiaibHbIX JIEKTPUUECKUX MAIIMH IEPEMEHHOTO TOKA :
Y4ebHoe mocobue s AIIEKTPOMEXaHUYECKUX CIelnalbHOCTeH By30B / B. A. banarypos . — M. :
Bricmas mxoima, 1982 . — 272 c.;
6. Cyrpo6oB A.M. , PycakoB A.M. - "[IpoekTrpoBaHUE MEKTPUICCKUX MAIIUH aBTOHOMHBIX
06bexToB", U3narensctBo: "U3narensckuii qom MOU", Mocksa, 2012 - (304 c.)

http://e.lanbook.com/books/element.php?pll_id=72272.

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:

1. Libre Office.

5.3 UntepHeT-pecypchl, BKJIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH()OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. Hayunas 31ekTpoHHasi 6udamoreka - https://elibrary.ru/
2. Baza nannbix Web of Science - http://webofscience.com/
3. ba3za nannbIx Scopus - http://www.scopus.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HalMeHOBaHHUe
Y4eOHble ayauTopuu M-606, YuebHas rapra, CTOJ IpernoaaBaress, CTyl, JocKa
JUIS TIPOBEJICHUS ayIuToOpHUs WHTEPAKTHUBHASA, MYJIbTUMEIUINHBIN

JICKIMIMOHHBIX 3aHATUN U
TCKYIICTO KOHTPOJIA

HPOEKTOP, AOCKA MapKepHas, HOyTOYK,
KOHJUIIOHEDP, HAOOPbI
JIEMOHCTPAIIMOHHOT'O 000PYA0BaHMUS,
yueOHO-HarJIsJHOe ocodue

VY4eOHble ayautopun
JUTSL IPOBEICHUS
NPaKTUYECKUX 3aHITUH,
KP u KII

M-602, Yuebnas
ayTUTOpUS

rapTa, CTOJ] MPEernogaBarTeis, CTyl, 10CKa
WHTEpPaKTUBHAs, MyJbTUMEINNHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
MePCOHAIbHBIN

VY4eOHble ayauTopun
JUIS IPOBEICHUS
1a00paTOPHBIX 3aHATUN

M-609, Yuebnas
MHOTO( YHKITHOHATbHAs
ayJTUTOpUS

CTOJI IPenoaaBaTes, CTOI
KOMITbIOTEPHBIH, CTOJ YU4eOHBIH, CTYI,
nrkad) s 0JI€K/IbI, KOMITBIOTEPHAsS CETh C
BBIXOZOM B IHTEpHET, MyJIbTUMEIUUHBII
MPOEKTOP, PKPaH, I0CKa MapKepHas,
HOYTOYK, KOMIIBIOTEP MEPCOHATBHBIN

VY4eOHble ayauTopun
JUISL IPOBE/ICHUS
IIPOMEKYTOUHON

aTTecTaluu

M-609, Yuebnas
MHOTO( YHKITHOHATHHAS
ayTUTOpUS

CTOJI IpenoaaBaTes, CTOI
KOMITBIOTEPHBIH, CTOJ YU4eOHBIH, CTYI,
mrkad) s OJICKIbI, KOMITBIOTEPHAsS CETh C
BBIXOZOM B HTEpHET, MyJIbTUMEIUMNHBIN
MIPOEKTOP, PKPaH, I0CKa MapKepHas,
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HOYTOYK, KOMIIBIOTEP MEPCOHATIbHBIN

Ilomemmenust misa
CaMOCTOSITEILHOMI
paboThI

HTB-303, KomnerotepHslii
YUTAJILHBINA 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MUCHbMEHHBIN, BEIIaaKa JJIsl OJICXKIbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIbIOTEP NMEPCOHATIbHBIN,
MIPUHTEDP, KOHJIUIIMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

M-602, Yuebnas
ayIUTOpUs

napTa, CTOJ IPENoJaBaTels, CTyJ, JOCKa
WHTEpaKTUBHAs, MyJbTUMEIUNHBIN
IIPOEKTOP, AJOCKA MAapKEPHasl, KOMIIBIOTED
MIEPCOHAJIbHBIN

TTomerenust misa
XpaHeHUs
o0opyIoBaHUsS U
y4eOHOT0 UHBEHTaps

M-608/1, Aynmutopus kad.
"9KAOudT"

Kpecyo pabouee, pabodee MECTO
COTPYJIHUKA, CTOJ KOMITBIOTEPHBIH, CTYII,
mkad 171 JOKyMEHTOB, IIKad 1yis
OJIeXKIbI, TYMOA, KOMITBIOTEPHASI CETh C
BBIX0JIOM B IHTEpHET, KOMIIBIOTED
MePCOHANIbHBIN, KOHAUIIMOHED, 3D-
MIPUHTED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HpOCKTI/IpOBaHI/IG CHUCTCM 3JI€KTpOO60py,Z[OBaHI/IH ABTOHOMHBIX 00BEKTOB

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 KontpoasHnas pabota 1 (Kontposbhas padota)
KM-2 Konrponsnas padora 2 (Kontponsnas pabota)
KM-3 Pacuérnoe 3ananue 1 (PacuerHoe 3amanue)
KM-4 Tecr (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNunexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
TpeOGoBaHMsI K JIEKTPOMEXaHMYIESCKUM ITPEOOpa30BaATEISIM
1 ABTOHOMHBIX 00BeKTOB. OcOOEHHOCTH MTpeoOpa3oBarTeseit
ABTOHOMHBIX OOBEKTOB.
TpeGoBaHMs K IEKTPOMEXaHMUYECKUM MTPeoOpa3oBaTesiM
11 ABTOHOMHBIX 00beKTOB. OCOOEHHOCTH ITpeodpa3oBaTeeit +
ABTOHOMHBIX 00OBEKTOB.
2 ['eomMeTpus MOIFOCHON CHCTEMBI SJICKTPOMEXaHHUECKUX
npeoOpaszoBareseil aBTOHOMHBIX 00bEKTOB
21 ["eomMeTpus OIFOCHON CHCTEMBI SJICKTPOMEXaHIHUECKUX 4 + N
' npeoOpaszoBareseil aBTOHOMHBIX 0ObEKTOB
3 Omnpenenenue TIaBHBIX Pa3MEPOB AIEKTPOMEXAHUIECKUX
npeoOpa3oBaresyieil aBTOHOMHBIX 00bEKTOB
31 Omnpenenenue TIaBHBIX Pa3MEPOB AIEKTPOMEXAHUIECKIX + + 4
npeoOpa3oBaresyieil aBTOHOMHBIX 00bEKTOB
4 [TpoexTupoBaHre 0OMOTKHU SKOPSI STEKTPOMEXAHUUECKUX
npeoOpa3oBaresyieil aBTOHOMHBIX 00bEKTOB
41 [TpoexTupoBaHre 0OMOTKHU SKOPS STEKTPOMEXAHUUECKUX + + N
' npeoOpa3oBaresyieil aBTOHOMHBIX 00bEKTOB
5 Martepuanbl, pUMEHsIEMBbIE B DJIIEKTPOMEXaHUIECKUX
npeoOpa3oBaTesaX aBTOHOMHBIX OOBEKTOB
51 Matepuansl, IpUMEHSEMbIE B SJIEKTPOMEXaHUUECKUX +
' npeoOpa3oBaTesaX aBTOHOMHBIX OOBEKTOB
Bec KM, %: | 20 25 30 25
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

HpOCKTI/IpOBaHI/IG CHUCTCM 3JI€KTpOO60py,Z[OBaHI/IH ABTOHOMHBIX 00BEKTOB

(Ha3BaHME AUCIMILIMHBI)
8 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIA YCIEeBAeMOCTH IO KYpPCOBOM
padore:

KM-1 Amnanu3 TEXHUYECKOro 3aJaHusl

KM-2 Beimonnenue pacuéra

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM-1 | KM-2
Howmep Pa3gen kypcoBoro mpoeKkTa/KypcoBoil pabOThI KM:
pasjena A yp p yp p Henens 4 16
KM:
1 AHann3 TEXHUYECKOTO 3aJaHusl +
2 Brimonenune pacuéra +
Bec KM, %: 20 80
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