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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaumeHnoBaHue 06pa3oBaTejibHOI NPOrpaMMbl. JJIeKTPHYECKUe AaNNIAPAThl YIPaBJICHHUSA U pacnpeeaeHust
HePrum

YpoBeHnb 00pa3oBaHusi: Bbicuiee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
HNU®POBBIE TEXHOJIOI'NHU B OJIEKTPOMAHNIMHOCTPOEHUUA

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;
3 cemectp - 4,
BCero - /

Yacos (Bcero) no yueGHomy
TJIaHY:

252 gyaca

Jlekuuu

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

[pakTnyeckue 3aHATHSA

2 cemecTp - 48 yaca;
3 cemectp - 64 yaca;
Bcero - 112 yacos

JladopaTopHbie padoThI

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

Kouncynabranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocTrosiTesibHasi padoTa

2 cemecTp - 59,7 yaca;
3 cemectp - 79,7 uaca;
Bcero - 1394 yaca

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnas koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
KonTposabHnas padora
TBopueckasi 3aga4a

HpOMe)KyTO‘{Haﬂ aTTreCcrauud:

3ayer c oneHKOM
3ayer c oneHKOM

2 cemectp - 0,3 yaca;
3 cemectp - 0,3 yaca;
Bcero - 0,6 yaca
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1. IEJIX U 3AJTIAYN OCBOEHU A JUCHUITJIUHBI

Leab ocBoeHMs] MUCHHMIJIMHBI. SBISCTCS W3YYEHHE MPHUHIUIOB TIOCTPOCHUS IH(POBBIX
JBOMHHUKOB JIEKTPOMEXAHHYECKUX CHCTEM dHEPTreTHUYECKUX KOMIUIEKCOB, TOCTPOCHHUE TIOJIEBBIX MOJICIICH
JJIEMEHTOB  JJICKTPOMEXAaHHUYECKMX CHCTEM M Ha WX 0a3e IOCTPOCHUE IOJHOW  MOJICIH
DIIEKTPOMEXAHUYECKOW CHCTEMBI C COCPEJOTOYCHHBIMU TapaMeTpaMu, OCHOBBI MPOSKTUPOBAHHUS
AJIEKTPOMEXaHUYECKUX CHCTEM YHEPTeTUUECKUX KOMILIEKCOB, OIITUMU3AIHS dJIEKTPUYCCKON, MAarHUTHOM
Y TCTUIOBOM MOJICUCTEM JIEKTPOMEXaHIMUECKHUX TpeoOpa3oBaTeei.

3agaun TUCHHIIHHBI

- — OCBOCHHUC NPUHUIUIIOB ITOCTPOCHUSA I_[I/I(I)pOBBIX [[BOﬁHPIKOB SJICKTPOMCXAHUYCCKUX CUCTEM;
— OCBOCHHUCE IMMOAXOJ0B K ITOCTPOCHUIO TOYHBIX MynBTI/I(l)I/ISI/I‘ICCKI/IX ITOJIEBBIX MO,I[GJ'IGI\/'I;
- HpI/IO6peT€HI/IC HaBBbIKOB IMTOCTPOCHUS KOMIUICKCHBIX MAaTCMAaTUYCCKUX MOI[eHef/’I SJICKTPOMCXAHUYICCKHX

CHCTEM;

- Hpno6peTeHHe HAaBBIKOB IMOCTPOCHUA TOYHBIX MYJIBTI/ICI)I/ISI/I‘-IGCKI/IX TTIOJICBBIX Mo;[eneﬁ;
— OBJIAICHUC CIICHHUATIU3UPOBAHHBIM ITPOTpaMMHBIM obecrneueHrEM IJI1 MOACTIUPOBAaHUA
SJICKTPOMCXAHUYCCKHUX CUCTEM U UX Y3JIOB;
— OBJIAICHUC OCHOBaAMU MOACIIMPOBAHHA I_[I/I(prBBIX ﬂBOﬁHHKOB QJICKTPOMEXAHUYCCKUX CUCTCM;

— OBJIaJICHHUC OCHOBaMH 06pa60T1<1/1 KOHTPOJIbHBIX JAHHBIX, ITOJTYYaCMbIX OT 3JICKTPOMEXaAHUYCCKUX

CHUCTEM U UX I[BOﬁHPIKOB.

— OCBOCHHUC IMPUHIUIIOB IPUMCHCHHA III/I(i)pOBI)IX I[BOfIHI/IKOB B CUCTEMax NPOTHO3HOI'O MOHUTOPHHTIA.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3aIJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs] KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[IK-2 Cnocoben no
pe3yJibTaTaM UCCIIeIOBaHU
BBIOMPATH M MTPOEKTHUPOBATH
HOBbIE 3()(PEeKTUBHBIE
TEXHUYECKHE PEIICHUS B
o0nactu
npodecCuOHATbHON
JeSITeIbHOCTH

N-2nk-2 Popmynupyer

KpUTCPpUHU OIITUMAJIBHOCTH IIPU

BBIOOpE U3BECTHBIX
TEXHUYECKUX PEIICHUN U
MIPOCKTUPOBAHUU HOBBIX
ANEKTPOTEXHUYECKUX
00BEKTOB

3HATh:
- U3BCCTHBLIC TCXHHUYCCKHC peIIIeHI/Iﬂ,
MPUMEHSIEMBIC B COBPEMEHHBIX
AIIEKTPOMEXaHUYECKUX CHCTEMaX;

- MOJIXOIBI K PEIICHUS] ONTHMH3AIMOHHBIX
3a7a4 B COBPEMEHHOM IPOTPaMMHOM
obecrneyeHn .

YMETh:

- 00BEIUHATH ONTUMANIbHBIE TEXHUYECKHE
pELIEHNUs PA3IMYHBIX Y3JI0B
AIIEKTPOMEXAHUYECKUX CUCTEM.

[IK-2 Cnocoben no
pe3yibTaTaM UCCIeOBaHUM
BBIOMPATH M MTPOEKTHPOBATH
HOBbIE 3((EeKTUBHBIE
TEXHUYECKHE PEIICHUS B
o0nactu
npodecCuOHATbHON
JeSITeIbHOCTH

N/I-4nk-2 TpuMenseT
CTaHJapTHhIE CPEICTBA
aBTOMATH3HPOBAHHOIO
IPOEKTUPOBAHMS
SIIEKTPOTEXHUYECKHX
YCTPOMCTB ¥ TPHKJIaIHBIE
IPOTPaMMBI LIS
IPOEKTUPOBAHKS SJIEMEHTOB
SIEKTPUYECKUX U
3JIEKTPOHHBIX aIapaToB

3HATH:

- IPUHIMIBI 0OpaOOTKHU U aHAIHM3a
JTAHHBIX, TTOJIy4aeMbIX U3 HUPPOBBIX
MoJieIel U/Uiu peabHBIX CUCTEM;

- OCHOBBI IIOCTPOEHUS KOMIUIEKCHBIX
MyJIbTU(U3HUECKUX MoJenel (IUPPOBBIX
JIBOITHUKOB) JIEKTPOMEXaHUYECKUX
CHCTEM.

YMETB:
- CTPOUTH KOMIIJIEKCHBIE

MyJIbTH(GU3HYECKHE MOo1eTH (TG POBBIE
JIBOMHUKM );

- IPE/ICTaBIATh JaHHbIE B popMe yA00HOM
JUTSI TIOCNeyto1el o0paboTKu 1
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

MIPOBOJIUTH 0A30BBIN aHAIN3
MOITOTOBJICHHBIX JJAHHBIX, MTOJIy9aeMbIX OT
U (PPOBBIX MOJENEH W/WIIH PeaTbHBIX
CHUCTEM;

- pematb oOpaTHBIC 3a1a4u
ONTHUMH3AIIMOHHBIMHA METOJIAMHU C
UCTIOJIb30BAaHUEM COBPEMEHHOTO
MPOrPaMMHOTO 00ECTICUCHUSI.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluctymimHa OTHOCHUTCS K OCHOBHOW TpOQ)eCCHOHAIbHOW 00pa3oBaTeNbHOM MpOorpaMMme
DNeKTpUYecKHe arrmaparbl yhpaBieHus U pacnpenenenus sHepruu (nanee — OIIOII), nanpaBienus
nonroroBku 13.04.02 DnexTposHEpreTMKa W JIEKTPOTEXHHKA, YPOBEHb OOpa30BaHMS: BBICIICE
o0pa3oBaHHe - MarkcTparypa.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarhl 00y4eHus, MojydeHHbIE P OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Moayis 1 19 2 - - 8 - - - - - 11 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
11 OCHOBEI 19 - - 8 - - - - - 11 - W3yyenune marepuaina no pazaeny "Moayns 1"
MOJICTTUPOBAHHMS MOJrOTOBKA K BBITIOJIHEHUIO 3aJaHUi Ha
II0JICBBIX 3a/1a4 B MPaKTUYCCKUX 3aHATHUAX
MPOrpaMMHOM Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
obecrieueHny, padboTa ¢ IToBTOpenune maTepuana no pasaeny "Moayinsb
uHTepdeiicoM 3a1aHus: 1"
TEOMETPHH, PACYCTHON Camocmoamensnoe uzyuenue
CETKH, CBOWCTB meopemuueckozo mamepuana: Vzyuenue
MaTepHaoB, JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
YpaBHEHM, TPAaHUYHBIX "Mopayns 1"
YCIIOBHI{, HICTOYHHKOB H3yuenue mamepuanos numepamypHsix
moJist U 00pabOTKU UCMOYHUKOB:
Pe3yJIbTaToB [1], 94-159
[2], 5-7
2 Moy 2 31 - - 14 - - - - - 17 - Camocmoamebnoe uzyuenue
2.1 MonenupoBaHus 31 - - 14 - - - - - 17 - meopemuyueckozo mamepuana: Vzyuenue
AJIEKTPOMArHUTHBIX, JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
TEIIOBBIX, "Moayinb 2"

TUAPOANHAMUYCCKUX U
MEXaHUYECKUX I0JIeH

Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
W3zyuenne maTepuana no pasgeny "Monyns 2"
MOJITOTOBKA K BBIMOJTHCHHUIO 3aJaHUI Ha
MPAKTUYCCKUX 3aHATUIX

Ilodzomogka K mexkyuiemy KOHmMpOiio:
[ToBTOpeHNe MaTepuana no pasaeny "Moaynb
on

H3yuenue mamepuanog numepamypusix
UCHOYUHUKO8:
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[1], 5-145
[2], 7-90

3 Moayns 3 31 14 - 17 Camocmoamenvhoe usyuenue
3.1 [MocTpoenne 31 14 - 17 meopemuueckozo mamepuana: Visyaenue
MYJIbTUDU3UICCKUX JOIIOJTHATEIEHOTO MaTepHaia 1o paseiy
Mozenen "Moxyns 3"
Ilo020mo6Ka K npaKmuyecKuM 3auAmuaM:
Wzyuenne matepuana mo pasgeny "Momxyns 3"
MOATOTOBKA K BBHITIOJIHEHUIO 33/IaHU Ha
MPaKTUYECKUX 3aHATUAX
Ilodz0mogKa K meKyuiemy KOHmMpoiio:
[ToBTOpenune Marepuana no pasaeny "Moaynb
3"
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:
[1], 64-165
[2], 159-173
4 Monyins 4 26.7 12 - 14.7 Ilo0z0mogKa K HpAKMUYeCKUM 3AHAMUIM:
4.1 [IpencraBnenne u 26.7 12 - 14.7 W3zyuenne matepuana no pasgeny "Moxyns 4"
00paboTKa pe3ybTaTOB MOATOTOBKA K BBHITIOJIHCHUIO 33/IaHUI Ha
MOICITUPOBAHUS NPaKTUYECKUX 3aHATUIX
Camocmoamenshoe usyuenue
Hmeopemuyeckozo mamepuana: 1zyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"Moaynb 4"
ITodzomogKa K mexkyuiemy KOHmponio:
[ToBTOpeHne Marepuana no paszaeny "Moaynb
4"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:
[1], 64-165
[2], 135-208
3aueT ¢ OUEHKOH 0.3 - 0.3 -
Bcero 3a cemecTp 108.0 48 0.3 59.7
Hroro 3a cemecTp 108.0 48 0.3 59.7
5 Monyib 5 36 16 - 20 CamocmosmenbHoe usyuenue
51 Pewienne oOpaTHbIX 1 36 16 - 20 meopemuyieckoz0 mamepuana: Vzyuenue
OINITHMH3AIINOHHBIX JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny

3a7a4 Ha 0a3e MOJIEBBIX

"Momynb 5"
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Mozenei Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
Wzyuenne matepuaina no pasgeny "Monyins 5"
MOJrOTOBKA K BBIMIOJIHEHUIO 3aJaHUi Ha
MPaKTHIECKNX 3aHATHIX
Ilooz0mogKa K meKyuiemy KOHmpoio:
[ToBTOpenne MaTepuana mo pasaeny "Moayis
5"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[4], 12-28, 379-471
6 Moayis 6 36 16 20 Camocmosamenvnoe usyuenue
6.1 IMoctpoeHue 36 16 20 meopemuueckozo mamepuana: 3ydcnue
KOMIUIEKCHBIX JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
MYJIbTUQHU3HIECKUX "Monyns 6"
MoJenel ¢ Il0o020mo8Ka K npaKmu4eckum 3auamusam:
COCPEIOTOUCHHBIMH Nzyyenne matepuana no pazaeny "Moayns 6"
napameTpamu Ha 0aze MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHUH Ha
TOYHBIX MTOJIEBBIX MPAaKTHYECKNX 3aHATHIX
Mojenen H3yuenue mamepuanog 1umepamypuoix
UCIOYHUKOB:
[3], 159-196
7 Moayis 7 36 16 20 Camocmonmenvroe uzyuenue
7.1 Ioctpoenue cucrem 36 16 20 meopemuyueckozo mamepuana: VI3ydaenue
yIpaBJICHUs IS JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
AIEKTPOMEXAHUIECKUX "Moaynb 7"
CHCTEM, ONITHUMAIILHOE Iloozomogka kK npaKmuuecKum 3aHAMUAM:
yIpaBJeHue N3ydenne matepuana no pazaeny "Moayns 7"
IIOATOTOBKA K BBIIIOJIHCHUIO SaHaHHﬁ Ha
MPAaKTHYECKNX 3aHATHIX
Ilo020moeKa K meKyuiemy KOHmMpoJiio:
[HoBTOpenue marepuana no pasgeny "Moayns
7
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[3], 332-356
8 Moayis 8 35.7 16 19.7 ITodzomoeka Kk mexyuiemy KOHmMpoao:
8.1 OO0paboTka u aHaaM3 35.7 16 19.7 IToBTOpeHue MaTepuaa 1o paszaeny "Moayib

JJAHHBIX, HOHy‘IeHHBIX
OT MOJEIIEH 1/WIIn

8"

Iloozomoeka K nNpaKmudecCKum 3anamuiam.
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PpCaIbHBIX 00BEKTOB U
MIPUHIUIIBI TOCTPOCHU
CHUCTEM ITPOTHO3HOTO
MOHUTOpPHWHIA

Wzyuenne matepuana no pasgeny "Monyins 8"
MOJIrOTOBKA K BBIMOJIHEHUIO 3aJaHUN Ha
MIPAKTUYECKUX 3aHATUIX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
"Monyns 8"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[5], 3-40
3ayer ¢ OICHKOMH 0.3 - - - 0.3 -
Bcero 3a cemectp 144.0 - - 64 0.3 79.7
Hroro 3a cemecTp 144.0 - - 64 - - 0.3 79.7
UTOro 252.0 - - - 112 - - 0.6 139.4

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktuyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU IO KyPCOBBIM
npoektam/padboram; MKKII — nnanBHIyansHble KOHCYIBTAIIMH 110 KYpCOBBIM ITpoekTam/padoram; I'K- rpynmnoBsie KOHCYIbTAIMH 110 pa3aenam
muctumuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Mooynw 1

1.1. OCHOBBI MOJICIMPOBAHUS MOJIEBBIX 33/1a4 B IPOIPAMMHOM 00€cIieYeHnH, padboTa ¢
uHTEepdEiicoM 3a1aHus: TEOMETPUH, PACUETHOI CETKH, CBOMCTB MaTepUaJIOB, YPAaBHEHHIA,
T'PaHUYHBIX YCIIOBHA, ICTOYHUKOB ITOJISI U O0PaOOTKHU pe3yabTaToOB

Wutepdeiic COBpEeMEHHBIX MPOTPAMMHBIX KOMILJIGKCOB —aHaju3a (DU3MYECKHX IIOJICH.
OddekTuBHBIE CcnOCOOBI 3aJaHUS TEOMETPHH: IOATOTOBKA IaPaMETPUYECKOW TeOMETPHHU
MOJICIIUPYEMOTr0 O0BEKTa MM CHUCTEMBI; HMCIIOJIB30BAaHHE BHEIIHUX MPOTpaMM ISl MOATOTOBKH
CJIO)KHOM T€OMETPUN MOJICIIUPYEMBIX 00BEKTOB. Mcronp30Banne cuMMeTpuid. 3aaHne TPaHUIHBIX
ycnoBuid. IlocTpoeHue pacyeTHBIX CETOK Ha 0a3e pa3iuyHBIX JIIEMEHTOB: METOIAbl M UX
NpakTUYeCKOe NpPUMEHEHHEe K KOHKPETHOH reomerpuu. I[locTroOpaboTka ¥ TpeAcTaBiICHUE
pe3yJIbTaTOM MOJICTUPOBAHUS PA3IMUHBIX 1OJei. O030p OMOIMOTEK MaTEePHATIOB. .

2. Mooynb 2

2.1. MopenupoBaHus 3JIEKTPOMAarHUTHBIX, TEIJIOBBIX, THAPOJUHAMUYECKUX U MEXaHUYECKUX
noJyien

OcHOBHbBIE ypaBHEHHs DJIEKTpPOMarHeTu3Ma. AHaJIU3 3JIEKTPOCTAaTUYECKUX MOJe. AHamu3
MarHUTOCTAaTUYECKUX MOJeH. AHaIM3 KBa3MCTAllMOHAPHBIX 3JEKTPOMArHUTHBIX Moyed. AHaau3
BBICOKOYACTOTHBIX 3JIEKTPOMArHUTHbIX nojeil. [Ipumeprl NOCTaHOBKU M pEllIeHUs] TUIOBBIX 3aj1ad.
Busyanuzanus U coctaBiieHHMe OTYETOB IO pe3yibTaTaM aHanu3a. lIpemmyliiecTBa W HEIOCTATKU
METOJIOB pacueTa U NPOrpaMMHBIX KOMILIEKCOB, PEKOMEHJALUU 10 NpUMeHeHHI0. OCHOBHbIE
YpaBHEHMsI MEXaHMKM U HPOYHOCTU. AHanu3a NpovyHOCTU. [luHamumueckuit ananus. [Ipumepsl
IIOCTAaHOBKM M pEUIEHMs] THUMOBBIX 3ahady. llpenMyiiectBa M HEIOCTaTKM MPOrPaMMHBIX
KOMILJIEKCOB, ~PEKOMEHJaluu 10 mnpuMeHeHuto. OCHOBHbIE ypaBHEHHMsS  TEIUIOOOMEHa.
CrauuoHapHble M HECTALMOHApHbIE 3aJaud TEIUIOQU3UKUM C YYETOM TEIIONPOBOIHOCTH,
KOHBEKIIMM W MU31ydeHHs. [IprMeprl MOCTaHOBKM M pellleHus TUNOBBIX 3ajad. IIpenmymiectsa n
HEJOCTaTKU MPOTPAMMHBIX KOMILUIEKCOB, PEKOMEHIAlMU 10 MpUMeHeHH0. OCHOBHbIE ypaBHEHUS
ruapoarHaMuky. CTallMOHApHBIE M HECTAllMOHApHbIE 3aJauyd TUApPOAMHAMUKH. JlamuHapHBIE N
TypOyJECHTHBIE TEUEHUSI CKUMAEMON M HEC)KMMAEMOH >KMJIKOCTU C YYETOM BSI3KOCTH, MEPEXo] OT
JAMUHAPHOTO TEYeHHUs K TypOyneHTHoMy. IIpuMepbl MOCTaHOBKM M pELICHUs THUIIOBBIX 3ajad.
[Ipeumy1iecTBa ¥ HEAOCTATKU MPOTPAMMHBIX KOMILIEKCOB, PEKOMEHAINH 110 TPUMEHEHHUIO. .

3. Mooyab 3

3.1. [locTpoennie MynbTU(PUINIECKUX MOJIETeH

YHuuuupoBaHHas cpena MoOJAeTUpoBaHHs. MeTo/ibl BBIIOIHEHUS CONMPSDKEHHBIX W PacIIen-
JICHHBIX (HOCJ’IGI{OB&TGJ’ILHBIX) MCKIUCHUIITIMHAPHBIX pacCyYC€TOB. MeTOI[I/IKI/I pacucTa Jjisd pCUICHUA
IIMPOKOro Habopa 3ajJad C B3aUMOACWCTBUEM SBJICHMA U3 HECKOJbKHX oOsiacTeil (u3MKH.
HpI/IMepBI IOCTAaHOBKH W PCHICHUA TUIIOBBIX 3aJad. HpeI/IMYHIeCTBa U HEAOCTATKU IMPOrpaMMHBIX
KOMIUIEKCOB, PEKOMEHIAIIUH 110 IPUMEHEHHUIO. .

4. Mooynb 4

4.1. llpencraBnenue u 00paboTKa pe3yabTaTOB MOJECTUPOBAHUS

CrenuanbHble TOAXOABI K BU3YAIM3allUN CIIOKHBIX MOJIENEH U UX 21eMeHTOB. Mcrnons3oBanue
TPACCUPOBKHU YaCTHIL JIJIs1 BU3YaIM3allMN TPEXMEPHBIX Nosiel. [1oAroToBka 1aHHBIX Ul 3KCIIOpTa B
JIpyrue cucteMbl. IMIOpT AaHHBIX U3 IPYTUX CUCTEM..

5. Mooynw 5



5.1. Pemenne oOpaTHBIX ¥ ONTUMHU3AIMOHHBIX 33/1a4 Ha 0a3e MOJIeBBIX MOJeNeH

Metoapl onTUMH3aLMKU. PelieHre ONTUMU3AMOHHBIX 337a4 C MCIOJIb30BAaHUE COBPEMEHHBIX
MPOTPAMMHBIX KOMIUIEKCOB M MapaMeTpUyecKoul Mozenu. IIpuMepbl MOCTaHOBKH M PELICHUS
TUNOBBIX 3anad. [IpeumymiecTBa W HEAOCTAaTKU METOJOB M MPOTPAMMHBIX KOMIUIEKCOB,
PEKOMEHJALUH 110 IPUMEHEHHUIO. .

6. Mooynb 6

6.1. IlocTpoeHne KOMIJICKCHBIX MYJIbTH(PHU3MUECKUX MOJIENIEH C COCPEIOTOUEHHBIMU
napameTpamu Ha 0a3ze TOUYHBIX IIOJIEBBIX MOJIEIEH

Ilepexon OT TOYHBIX IIOJIEBBIX MOJEIEHM K MOJEISAM C COCPEIOTOYECHHBIMU IIapaMETPAMHM.
Pacyer uHTErpanpHeIX NMapaMeTpoB B MOJEBBIX 3ajadax. Ilepenada 3aBuCMMOCTEN MHTErpagbHBIX
BEJIMYMH OT HW3MEHSEMBIX IapaMeTpoOB Ui TOJIHOLEHHOTO YydeTa HeJIWHEHHbIX 3((eKToB B
MOJEISIX C COCpPENOTOYEHHBIMH mapameTrpaMu. [locTpoeHne U CBA3b KOMIUIEKCHBIX U
MYJIbTH()HU3HUECKIX MOJIENEH ¢ COCPETOTOUCHHBIMH ITapaMeTPaMH. .

7. Mooynb 7

7.1. [locTpoeHue cucTeM yIpaBiIeHUs ISl SJIEKTPOMEXAHUYECKUX CUCTEM, ONITUMAJIbHOE
ylpaBJieHUE

OCHOBBI IOCTPOEHUSI CUCTEM ONTUMAJIBHOIO YIPABICHUS Ul CIOXKHBIX KOMIIJIEKCHBIX CHCTEM
C HCMOJb30BAaHUEM MX MPEICTABICHHUS B BUAEC MOJAEIEH C COCPEAOTOYEHHBIMM IapaMeTpaMu.
Obparnas cBs3b, QuiubTpel, [IM/[-Perynstop, ontumuszanms mapaMeTpoB OOpaTHOM CBS3M IO
TOYHOCTHU W/UJIH CKOPOCTH..

8. Mooyns 8

8.1. OOpaboTKa U aHaNM3 JaHHBIX, OTYUYEHHBIX OT MOJIEEeN U/UIIN pealibHbIX 0OBEKTOB U
MPUHIIMIIBI TOCTPOEHUS] CUCTEM IIPOIHO3HOIO MOHUTOPHHTA

O06paboTka MacCUBOB JIaHHBIX, MOJTY4YaeMbIX OT LHU(POBBIX JIBONHHUKOB M pPealbHbIX OOBEKTOB.
[TpyHIMIIBI OCTPOEHUSI CUCTEM IPOTHO3HOINO MOHHUTOPHHra Ha 0a3e IMOJY4YEeHHBIX TaHHBIX OT
peasbHBIX CUCTEM U MX LHU(POBBIX ABOHHHUKOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
1. MonenrpoBaHus TEIUIOBBIX MOJIEH;
2. MonennpoBaHue TUAPOIUHAMUYECKUX TTOJIEH;
3. MoaenupoBaHre MEXaHUYECKUX TIOJIEH;
4. TlocTpoeHue MyJIbTU(PUINIECKUX MOJIENEH;
5. MoaenupoBaHus 3J€KTPOMarHUTHBIX MOJIEH;
6. Pemienne oOpaTHBIX U ONTUMHU3AIIMOHHBIX 337]a4 Ha 0a3€ MOJIEBBIX MOJIEIIECH;
7. IlocTpoeHne KOMIUIEKCHBIX MYJIbTU()U3NYECKUX MOJENEH ¢ COCPEe0TOUYCHHBIMU
napaMeTpaMu Ha 6a3e TOYHBIX MOJIEBBIX MOJIENEH;
8. IlocTpoenue cucteM ynpaBiaeHUs s JEKTPOMEXaHUUECKUX CUCTEM, ONITUMAIbHOE
yIpaBJIeHHUE;
9. O0paboTKa U aHaIM3 TAaHHBIX, OJTYYEHHBIX OT MOJIENIeN U/MIIN pealbHbIX OOBEKTOB U
MPUHIIMIIBI TOCTPOEHUS] CUCTEM TPOrHO3HOIO MOHUTOPUHTA;
10. [IpencraBnenue u 06paboTKa pe3yabTaTOB MOACTUPOBAHHUS;
11. OcnoBsl pabotsl B COMSOL Multiphysics.
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3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI (1)0pMI/I YEMBIX B HUX KOMIIeTeHI Uil

3annaHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena qucrumniuas (B

O11eHOYHOE CPEICTBO

Konant
JUCLUIUIMHE COOTBETCTBUU C 11.3.1) (TN ¥ HAUMEHOBAHUE)
MHIUKATOPOB
(B COOTBETCTBUU C pazfesoM 1) 1]2]3]4]5]6|7]8
3HaTh:
MOJIXO0/Ibl K PEIICHUSI ONTUMHU3ALIMOHHBIX 3a/a4 B V202 + TectupoBanue/Tect 1"O6patHbIC 1
COBPEMEHHOM MPOTPAaMMHOM 00eCrIeueHUH HEKOPPEKTHBIE 3a/1aun’"
W3BECTHBIC TEXHUYECKHUE PEIICHUS, IPUMEHSEMbIC B Tectuposanue/Tect 1"OcHOBBI
COBPEMEHHBIX AJIEKTPOMEXAHUYECKUX CUCTEMAX N-2nk-2 + ($u3HYECKUX MPOLIECCOB B
AJIEKTPOTEXHUKE"
OCHOBBI ITIOCTPOCHHS KOMITJIEKCHBIX KonTponbnast padorta/2. CoBMecTHOE
MyIbTU(U3HUECKUX Mojenel (g poBbix ABoMHUKOB) | U /I-4nk-2 + MOJICJTMPOBAHUE STIEKTPOMATHUTHBIX U
AIIEKTPOMEXAHUYECKUX CUCTEM TEIJIOBBIX MTPOLIECCOB.
MPUHIUIB 00paOOTKU M aHAIIN3A JaHHBIX, TBopueckas 3ama4a/l. UHaquBuyanpHOe
MOJIy4aeMbIX U3 HU(POBBIX Mozenel u/miu peansubix | U/-4nk-2 + TBOPUYECKOE 33/I1aHHE
CUCTEM
Ymern:
00BEIMHATH ONTUMAJIbHBIE TEXHUUECKHUE PEILIECHUS V2012 + KonTponbHast padota/l. MonenupoBanue
Pa3IMYHBIX Y3JIOB DJIEKTPOMEXAHUYECKUX CUCTEM AJIEKTPOMAarHUTHBIX MPOLIECCOB
pemars oOpaTHbIE 33a4l ONITUMHU3ALIMOHHBIMU KonTponbnas padora/3. Pacuer
METOJIaMU C UCIIOJIb30BAaHUEM COBPEMEHHOTO V-4 + 3aBHCHUMOCTEM JUUIs1 MOJEIIHN C
MIPOrpaMMHOT0 OOecreueHus COCpEe0TOUYEHHBIMU NTapaMeTpaMH Ha
OCHOBE II0JIEBOT'O pacyera
MIPE/ICTaBIATh JaHHbIE B (popme ynoOHOMU AJist TBopueckas 3anauda/2. UHauBuyanbHoOe
nocienyouei 0o0padoTKi U NPOBOJUTH OA30BbIH V-4 L | TBOpYECKOE 3a/1aHHe
aHaJIN3 MOATOTOBJICHHBIX JAHHBIX, TOJY4a€MbIX OT
UG POBBIX MOJIETIEH U/UIIN PEAIbHBIX CUCTEM
CTPOUTH KOMILJIEKCHbIE MYJIbTU()HU3NUECKHE MOAETU KonTponbhas pabota/4. [loctpoenne u
(unpoBbie TBOWHUKN) VT-Arics + aHaJIN3 KOMILJIEKCHBIX MOJEINIEN C

MIPUMEHEHUEM MOJIEIIEN C
COCPEJIOTOUYEHHBIMU NTapaMeTPaMHU
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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
2 cemecTp

Dopma peanmzanmn: KomneiorepHoe 3a1aHne
1. 1. UnguBuayanbHOe TBOpUeckoe 3aganue (TBopueckas 3agada)
2. 1. MonenupoBaHue 3JEeKTPOMarHUTHHIX mporeccoB (KortponpHas padora)
3. 2. CoBMECTHOE MOJIETTMPOBAHUE 3JIEKTPOMArHUTHBIX U TEIUIOBBIX IpoueccoB. (KontponpHas
pabora)

Dopma peanuzanuu: [TucemenHas padora
1. Tect 1"OcHOBBI (U3UYECKUX TPOIIecCOB B AnnekTporexHuke" (TecTupoBanue)

3 cemecTp

Dopma peanuzauuu: KoMneoTepHoe 3a/1aHue
1. 2. UnnuBuayanbHOe TBOpueckoe 3ananue (TBopueckas 3agaua)
2. 3. Pacuer 3aBHcHMOCTEH JUIsl MOJIENH € COCPEAOTOUCHHBIMU [TapaMeTpaMi Ha OCHOBE
nosieBoro pacueta (KontponsHas pabota)
3. 4. IlocTpoeHue 1 aHAJIN3 KOMIUIEKCHBIX MOJIENIe! C IPUMEHEHUEM MoJIeNel ¢
cocpenoroueHHbIME napameTpamu (KonrponsHas padora)

dopma peanuzauuu: ITucbmenHas padora
1. Tect 1"OGparHbie 1 HeKoppekTHBIE 3anaun” (TectupoBanue)

bannpHO-pedTHHrOBast CTPYKTYpa AMCLUUIUIMHBI SBJISETCS MPUITIOKEHUEM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHILIMHE

3auem c oyenxoti (Cemecmp Ne2)
Onenka omnpenensercs IO COBOKYIHOCTH pE3YJIBTaTOB TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
cootBeTcTBUU C [lonoxeHnem o OamibHO-peHTUHTOBOM cucteme s cryaeHToB HUY «MOW».

3auem c ouyenxoti (Cemecmp Ne3)
OneHka ompenensercs MO COBOKYIMHOCTH pE3yJIbTaTOB TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
cooTBeTcTBUM ¢ [lonoxeHneM o 6auIbHO-peUTHHTOBOM crcteme i cTyaeHToB HIY «MOW».

B numiom BeICTaBIsIETCS OIICHKA 32 3 CEMECTP.

Ipumeuyanue: OuieHOYHBIE MAaTEPUAIIbI 110 TUCIUITIMHE PUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. B. B. TutkoB- "®u3nveckrne 0CHOBBI pacyeTa TEIIOBBIX MPOIIECCOB B 3JIEK-TPOIHEPTETUIECKOM
obopynoBanun", M3narensctBo: "NU3narensctBo [lonmutexnuueckoro ynusepcurera', CaHKT-
[TeTepOypr, 2011 - (172 c.)

https://biblioclub.ru/index.php?page=book&id=362997;
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2. Kapnosa 1. M., TutkoB B. B.- "KomnbroTepHble TEXHOJIOTHU B HAyKe U IPOU3BOACTBE. Pacuer
busndeckux mojuei B anekrposnepreruke”, M3parenscrpo: "CIIOITIY", Cankr-IletepOypr, 2010 -
(212 ¢.)

http://e.lanbook.com/books/element.php?pll_id=50604;

3. DneKTpUUEeCKHUe anmapaThl | Y4eOHUK M IPAKTUKYM JIJIS aKaJIEMHUUECKOro OaKaliaBpHuara, Jis
BY30B 110 HHKEHEPHO-TEXHUUECKUM HAIPaBIICHUSM U crienuaibHocTsaM / oTB. pel. I1. A. Kyp6aTos
.— M. : FOpaiir, 2017 . — 250 c. — (bakanaBp. Axkagemuueckuii kypc) . - ISBN 978-5-9916-9715-6 .;
4. Camapckuii, A. A. YncieHHbIE METOJIBI PEIISHUs OOPATHBIX 3a7]a4 MaTeMaTHIeCKol Gpusuku / A.
A. Camapckuii, [1. H. Babumesuy . — 3-e u31 . — M. : Dauropuan YPCC, 2009 . — 480 c. - ISBN
978-5-382-00990-2 .;

5. I'pebenko, FO. A. Mertons! inppoBoii 00pabOTKH CUTHAIOB B PaJAUOIPUEMHBIX YCTPOMCTBAX :
ydaeOHoe mocobue 1o Kypcam "MeToibl 1 ycTpoiicTBa IudpoBoit 00paboTKKM CUTHATIOB" 1
"Paguonpuemnslie ycrpoiicTBa" o HanpasieHuto "Pagnorexnuka" / F0. A. I'pedbenko, Mock.
sHepr. uH-T (MOU TY) . — M. : U3n-Bo MBOU, 2006 . — 48 c. - ISBN 5-903072-46-1 ..

5.2 JIuueH3M0HHOE 1 CBOOOIHO PacpoCcTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMMm;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. Ansys / CAE Fidesys;

4. OpenModelica;

5. EasyMag.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX M HH(POPMALMOHHO-
CIpaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6udjmoTexa onain' -
http://biblioclub.ru/index.php?page=main_ub_red

3. DaexkTponnasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep OcHamenune
ayauTOPUH,
HAaUMCHOBaAHUE
Y4eOHble ayAUTOpUU IS K-120, cepBep, KOHIUIMOHEP
MPOBENECHUS MammuHHBIN 341
MIPaKTUYECKUX 3aHATUH, NBII
KP u KII
Y4eOHble ayAUTOpUU IS K-120, cepBep, KOHIUIMOHEP
MPOBENECHUS MammuHHBIN 341
IIPOMEKYTOUHOU NBII
aTTecTaluu
Ilomemenus mis DDA-7, CTOJI TIPeToIaBaTesl, CTON yu4eOHbIH, CTYII, MIKad
CaMOCTOSITEIIBHON Tunorpad JUISl JOKYMEHTOB, MYJIbTUMEAUNHBIN IPOEKTOD,
paboThI 9KpaH, Jocka MapKepHas, 1TabopaTOpHBIN CTEH,
KOMIIBIOTEP NEPCOHATIbHBINA, MHBEHTAph YUEOHBIH,
JUTUIOMHBIC U KypCOBBIE PabOTHI CTYJACHTOB
TTomemenust misa DODA-20, Apxus CTOJI, CTYJ, JOKYMEHTHI
XpaHeHus: 000pyIOBaHUs
1 y4eOHOTO MHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

L[I/I(I)pOBLIe TCXHOJIOTHUH B 3JICKTPOMAIINHOCTPOCHHUHA

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Tecr 1"OcHoBbI (prznueckux mpoieccoB B daekTpoTexHuke" (TectupoBaHue)

KM-2 1. MoaenupoBaH#e 3JIeKTpOMarHuTHEIX nporieccoB (KonTponbHas padbota)

KM-3 2. CoBMecTHOE MOJIeIHpPOBAaHUE PIEKTPOMArHUTHBIX U TEIUIOBBIX IponeccoB. (KonTponbHas
pabora)

KM-4 1. UnguBuayanbHOE TBOpUeckoe 3aaanue (TBopueckas 3aaaua)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howmep Pasgen nucHuIuiMHel KM: 1 2 3 4
pasjena eI e Henens 4 8 12 16
KM:

1 Mopyns 1

OCHOBBI MOJIEIMPOBAHUS MOJIEBBIX 3324 B IPOIPAMMHOM
oOecnieueHnu, pabota ¢ HHTEP(HENCOM 3a/1aHUs: TEOMETPUH,
1.1 pacyeTHOH CEeTKH, CBOMCTB MaTepHalioB, ypaBHEHHUH, +
TPaHUYHBIX YCIIOBHA, HICTOYHUKOB ITOJIS U 00pabOTKH
pe3ysIbTaToB

2 Monyns 2

MOHGHHpOBaHI/ISI OJICKTPOMAardMTHBIX, TCIIJIOBBIX,

2.1 THJIPOAMHAMUYECKUX U MEXaHUUECKUX MOJIeH "
3 Mouyb 3
3.1 [TocTpoenre MynbTH(HU3UUIECKUX MOJIEICH +
4 Mopyns 4
4.1 [TpencraBienue u 06paboTKa pe3yabTaTOB MOJIETMPOBAHUS +

Bec KM, %: | 10 | 25 25 | 40

3 cemecTp

IlepeyeHb KOHTPOJIBbHBIX MEPONPUATHIT TEKYIIEr0 KOHTPOJS YCII€eBAEMOCTH 10 THCIUTIIHHE:

KM-5 Tecr 1"OOpatHbie U HeKoppeKkTHbIe 3a1aun” (TecTupoBanue)

KM-6 3. Pacder 3aBHCHMOCTEH JIJIsI MOJICIIH C COCPEIOTOYCHHBIMU TTapaMeTpaMH Ha OCHOBE TIOJIEBOTO
pacueta (KonTponbsHas padora)

KM-7 4. Tloctpoenue u aHaIM3 KOMIIEKCHBIX MOJIEJIEH C MPUMEHEHHEM MOJIeTIeH C
cocpenoToueHHbIMU TIapameTpamu (KoHnTpoiabpHas pabora)

KM-8 2. MaauBuayaiibHOE TBOpUeckoe 3ananue (TBopueckas 3amayda)
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Bua npoMexkyTouHoi aTTecTanuu — 3a4€T C OI[EHKOM.

WNunexe KM- | KM- | KM- | KM-
Howmep Paznen qucuumimabl KM: > 6 ! 8
paszznena Henens 4 8 12 16
KM:
1 Monyns 5
11 Pemenune oOpaTHBIX M ONTUMHU3AIMOHHBIX 3a/1a4 Ha 0a3e +
) IIOJIEBLIX MOJEIEH
2 Mogyns 6
[TocTpoeHne KOMILIEKCHBIX MYJIbTH(PHU3MUECKUX MOJIENeH ¢
2.1 COCpEIOTOYEHHBIMU MTapaMeTpaMH Ha 0a3e TOYHBIX MOJIEBBIX +
MoJeIen
3 Monyns 7
31 [TocTpoeHHe CUCTEM YIIPABICHUS JJIS DJIIEKTPOMEXAHUICCKIX +
' CUCTEM, ONTHUMAIILHOE YIIPaBICHUE
4 Monyns 8
OO0paboTka 1 aHAIK3 TaHHBIX, TIOJTYICHHBIX OT MOJIEIICH
4.1 W/ PEATbHBIX O0BEKTOB U MIPUHITUIIBI IIOCTPOCHHS CUCTEM +
MIPOTHO3HOTO MOHUTOPHUHTA
Bec KM, %: | 10 25 25 40
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