MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA

HaumeHnoBaHune 06pa3zoBaTejibHOI NPOrpaMMbl: JJ1eKTP000Opy10BaHUE U 3JIEKTPOXO03AiicTBO NPeNpPHATHI,
OpraHu3auuii u yupesxaeHui

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

Pabouast nporpaMma QM CHUILIHHBI
HNEPEXOJIHBIE IPOLHECCHI B CUCTEMAX 3JIEKTPOCHABXEHUS

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
NMPOrPaMMBblL:
Ne IMCHMIIMHEBI 110 YYEOHOM
y y B1.4.08.03
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
py 7 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 180 yacos

IUIAHY:
Jlekuuu 7 cemecTp - 32 yaca;
IIpakTHyeckue 3aHATHSA 7 cemecTp - 16 yacos;
JlabopaTopHbie padoThI 7 cemecTp - 16 yacos;
KoncyabTanuu 7 cemecTp - 2 yaca;
CamocTrosiTesibHasi padoTa 7 cemecTp - 113,5 yacos;

B TOM uncJje Ha KII/KP He MPeyCMOTPEeHO YUeOHbIM MJIAHOM
HNnasa koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI

BKJIIOYas:
TecTrupoBanue
KontpoabsHnas padora
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAINS:

IK3aMeH 7 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:
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Ceenennn o enagensue L3N M3K

Bnageney,
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WaentnuraTtop
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I0.B.
MartroHuHa

3aBeyIOIIMI BBITYCKAIOIICH
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Ceefenua o Bragensue L3N M3aKn
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Bnageney,

Mwuxeee [.B.

SMaM ¢

Wpentndukatop

Rel7531c2-MikheevDV-e437ec4d

JI.B. MuxeeB




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUS THUCHUIJIUHBI.

HU3YUCHUC DJICKTPOMArHUTHBIX MW  3JICKTPOMEXAaHUYCCKHUX

NEPEeXOAHbIX MPOIECCOB B CUCTEMax OSJIEKTPOCHAOXKEHUS, IOIy4YeHHE HABBIKOB HMX pacueTra JUIs
MOCIIEAYIOLIETO UCIIOJIb30BaHNUs ITOJIYYCHHBIX 3HAaHUM IPU OLICHKE aBapUIHBIX U aHOPMAJIbHBIX PEXUMOB
IIPU IIPOEKTUPOBAHUHU U HKCILTyaTallUU IUTAIOIIUX U PACIPEACIIUTEIbHBIX CETEH.

3agauu AMCHMIIINHBI

- IpUOOPETEHNE HABBIKOB aHAIN3a YCIOBUM BOSHUKHOBEHHUS 3IEKTPOMArHUTHBIX U
IEKTPOMEXAHUYECKUX MTEPEXOJHBIX ITPOLECCOB B KOHKPETHBIX JJIEKTPUYECKUX CXEMaxX CETeH
IIPOMBILUICHHBIX IIPEANPUATHN;

- IPUOOPETEHNE HABBIKOB PACYETOB JIEKTPOMATHUTHBIX U JIEKTPOMEXaHUUECKUX MEPEXOTHBIX

IMponecCoB;

- an06peTeHHe HaBBIKOB aHAJIN3a CTATHYECKON U HHHaMquCKOﬁ YCTOfIqHBOCTH B CUCTCMaAx

DIIEKTPOCHAOKCHHSI.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIINHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIEeTeHIIUI

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-6 Cnocoben
y4acTBOBaTh B
o0OecIreyeHny IoKa3aTesIeh
(YHKIIMOHUPOBAHUS
000pyI0BaHUs 0OBEKTOB
po(heCCHOHATILHOM
JIEATEIbHOCTH

N-1nk-6 [Ipumensier MeTobl
pacuera nokaszaTenei
(GyHKIIMOHUPOBAHUS
AJIEMEHTOB U CUCTEM
TEXHOJIOTUYECKOI0
o0opynoBaHusi 00BEKTOB
poQeCCHOHAIBHON
JESITEIIbHOCTH

3HATh:
- CXEMBI 3aMCIICHUA 3JIEMCHTOB CUCTEM
AIIEKTPOCHA0KEHUS ISl pacCyeTOB
SJICKTPOMArHuTHBIX U
AIIEKTPOMEXaHHMUECKHUX MEPEXO0THBIX
IPOLIECCOB.

YMETh:

- BBIIIOJIHATD PACYETHI TOKOB
HecummeTpuyHoro K3, ctpouts
BEKTOPHBIE IMarpaMMbl TOKOB U
HaIpsDKEHUH, B TOM YHCIIE, U U1 BETBEU U
y3J10B, ylaleHHbIX OoT MecTa K3;

- BBIIIOJIHATH PACUYETHl TOKOB
cummerpuyHoro K3;.

[TK-6 Cniocoben
y4acTBOBATh B
obecrnieueHny MmoKasaresei
(G YHKIIMOHUPOBAHUS
o0opynoBaHus 00BEKTOB
npodecCuOHATbHON

e TEIbHOCTH

N /1-2nx-6 3HAET METOIBI
BEJICHUS pEXKUMOB pabOThI
00BeKTOB MpodhecCHOHATHHON
JeSITeTbHOCTH

YMETB:
- QaHAJIU3UPOBATH [IPUYUHBI

BO3HUKHOBEHMUSI I (PU3NYECKYIO CYIITHOCTD
[IPOLECCOB HAPYIIEHHUS CTATUYECKOU U
JIMHAMUYECKON YCTOMYHUBOCTH, a TAKXKE
3apaHee npeAoTBpaIlaTh UX ONAaCHbIE
IIOCJICICTBHSI,

- BBIIIOJIHATBH PACYETHI TOKOB KOPOTKUX
3aMbIKaHUH JJIs1 TPOU3BOJIBHOTO MOMEHTA
BPEMEHU, aHAJIM3UPOBATh BIMSHUE
CIIeIIMaIbHOM aBTOMATUKHN HA BEJIMYUHY
Toka K3.

[TK-6 Cniocoben
y4aCTBOBATh B
obecrnieyeHnn moKasarese
G YHKIIMOHUPOBAHUS
00opynoBaHus 00BEKTOB

NJI-3nk-6 JlemoncTpupyer
IIOHUMAaHUE B3aUMOCBA3U
3aj1a4 SKCIUTyaTaluy 1
obecrnieueHus
TEXHOJOTUYECKUX PEKUMOB

3HATh:
- OCHOBBI TEOPHH AJIEKTPOMATHUTHBIX
MEPEXOAHBIX TPOIIECCOB IS OOIINX
pacueTHBIX 3a7a4 MO BHIOOPY CHUIIOBOTO
000pyIOBaHUS, YCTPOHUCTB PEICHHON




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
npodeccuoHanbHOM paboThl 00BEKTOB 3alUTHl U aBTOMATUKU;;
JESTEIbHOCTH npodecCHOHATBLHOM - OCHOBBI TEOPUH AJIEKTPOMEXAHUYECKUX
JESITEIbHOCTH MEPEXO/IHBIX MPOIECCOB B COBPEMEHHBIX

AIIEKTPOIHEPIETUUECKUX CUCTEMAX U
CUCTEMaXx 3JIEKTPOCHAOKEHHUS.

YMETh:
- BBITIOJHSATH PacueThl yCTOMYUBOCTH C
YYETOM PEeryIrpoBaHus BO30YKICHUS.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCHUTCA K OCHOBHOW mpod)ecCHOHaIbHOM 00pa3oBaTeNnbHOM MporpaMmMe
DNeKTpooOOpPYyIOBAaHUE W DJIEKTPOXO3SIMCTBO MPEANPHUSATHN, OpraHU3AlMK W YyYpeKIeHU (mainee —
OIIOII), wnampaBnenus mnoarotoBku 13.03.02 DnekTposHepreTHKa M DIEKTPOTEXHHKA, YPOBEHb
o0Opa3oBaHus: BhICIIEe 00Opa3oBaHue - OaKagaBpHar.

basupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUs.

Pe3ynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Ilonsarue o 18 7 6 2 2 - - - - - 8 - IlodzomogKa K neKyuiemy KOHmpoio:
MEePEeXOJHBIX MPOoIeccax [MToBTOpenue marepuana no paszaeiny "l[lonsrue
MPUMEHUTEIIBHO K 0 NEPEXOAHBIX MMpoHeccax MPUMEHUTEIILHO K
MPOCTENIINM LIESM MIPOCTEHIIINM LieTsM"
11 [Tonstue o 18 6 2 2 - - - - - 8 - Ilodzomoeka pacuemno-zpaguueckozo

MePEXOIHBIX Mpoleccax
MIPUMEHHUTETHHO K
TIPOCTEUIIINM TETISIM
OCHOBHBIE TOTYIICHUS.
[onsATHE O pacUETHBIX
YCIOBHSIX.

3adanua: B pamkax pacyeTHO-rpayecKoro
3aaHus JOJDKHA OBITH COCTABJICHA CXeMa
3aMeIIeHUs 110 HCXOAHOM cxeMe 3amaHue
BBITIOJTHACTCS HHAWBUAYAIBHO IO BapuaHTaM. B
Ka4ecTBE TeM 3aJaHHUs IIPUMCHSIOTCS
CIIeIYIONINE: PACCUUTATH MapaMeTPhl CXEMBI
3aMeIICHU; IPeoOpa30oBaTh CXEMY 3aMeIICHUS
K IIpocTeiIeMy BUIy OTHOCHUTENHHO ToukH K3
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "lloHATHE O MEPEXOAHBIX MpoLEccax
MPUMEHHUTEIBHO K MPOCTEUITNM LemsM"”
MaTepuany.

1lo020mo6Ka K ayOumopHnovim 3aHAmMuAM:
[TpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3a0anus:
IToaroToBKa AOMAIITHETO 3aJaHKs HAIpaBJIcHa
Ha OTpabOTKy YMEHUH penieHus
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npodeccnoHaNBHBIX 33/1a4. JlomanHee 3a1aHne
BBIIa€TCA CTYICHTaM 10 U3YYEHHOMY B pasjene
"IloHATHE O MEPEXOAHBIX MpoLeccax
MIPUMEHHUTEIBHO K MPOCTSHIITIM HeTIsiM"
Marepuany. JIonoTHUTEIBHO CTYICHTY
HEOO0XOIMMO U3YyYUTh JUTEPATYPy U pazoOparts
MIPUMEPHI BHITOJHEHUSI TOJOOHBIX 3aJaHHUMH.
ITpoBepka gOMaIIHETO 3aAaHUs IPOBOANTCS TI0
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mogxa K KOHmMpoNbHOU padome:
Wzyuenne maTepuainos 1o paszaeny [lonstue o
MEPEeXOAHBIX TMpolieccax NMPUMEHUTEIBHO K
MIPOCTEHIIINM IIeTIIM U MOJTOTOBKA K
KOHTPOJIBHOII paboTte

Ilodzomogka K npaKmuuecKum 3aHAMUAM:
W3yuenue Marepuana no paszaeny "Ilonarue o
MEPEXOIHBIX MPOIIECCAaX MPUMEHUTETBHO K
MIPOCTEHIINM LensiM" MOArOTOBKA K
BBITIOJTHEHHIO 33/1aHUH Ha MPAKTHIECKUX
3aHATHAX

Camocmoamenvhoe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"TloHATHE O MEPEXOIHBIX IpoIIEccax
MIPUMEHHUTEIBHO K MPOCTEHIITHM LeTsiM"
Ilooz0mogka pacuemupix 3a0anuii: 3ananus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHN3a/1a4 110
pazneny "[loHsTHE O IEPEXOAHBIX MPOLIECCaAX
MPUMEHUTEIBHO K IPOCTEHIINM Liensim" .
CryneHTsl He0OXOMMO HOBTOPHTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTb IPHUMEPEI
peLICHUs aHaJIOTUYHBIX 33/1a4. IPOBECTH
pacueTsl 10 BapHaHTY 3aJaHMs U CIIENaTh
BBIBOJIBI. B KadecTBe 3a/1aHUs HCHIOIB3YIOTCS
cnenytomtue ynpaxkHeHus: CoOCTaBUTh CXeMY
3aMeIIeHHUS U PACCUUTATh MTapaMeTPhl IS
HAYaJIbHOTO MOMEHTAa H3MEHEHHS PEKUMA;
CpaBHHTH TapaMeTPHI CXEMBI 3aMENICHHS IpU
TOYHOM U NMPUOIIIKEHHOM TIPUBEACHNH B 0.0.€.
H3yuenue mamepuanog 1umepamypHsix
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UCMIOYHUKOB:
[2], 12-34

Tpexc¢a3zuble KopoTKue
3aMbIKaHUS.
HecummerpuuHsie
PEKUMBI

76

18

10

40

2.1

TpexdazHoe KOpoTKOE
3aMBIKaHHE B
HEPA3BETBJICHHOM 1IENH

32

16

2.2

OCHOBHEIE TTOJI0KCHHS
B HCCJICIOBAaHUHU
HECUMMETPUYHBIX
MEPEXOTHBIX
TIPOLIECCOB

44

10

24

Ilod2omogKa K meKyuiemy KOHmMpoIo:
IToBTOpeHue maTepuaa 1o pasaeiny
"Tpexdas3Hbie KOPOTKHE 3aMBIKAHUSI.
HecumMerpuansie pexuMe!"

Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a[JaHus BRITIONHACTCS PAacdeT TOKOB
TpexdaszHoro u oxHodaznoro K3. 3amanue
BBINOJIHACTCS MHAWBUAYAIBHO [0 BapuaHTaM. B
Ka4yecTBE TeM 3aJaHUs IPUMEHSIIOTCS
cnenyroutue: OnpeaenuTs aHATUTHIECKIM
IIyTeM HayaJbHOE 3HAYCHHUE IePUOTUUECKON
crararo-1iei Toka B BelKkiIrodarene B npu
TpexdazHom kopoTkom 3ambikannu (K3) B
touke K (BbIkirouaTens 1 Touka K3
BEIOMPAIOTCS B 3aBICUMOCTH OT BapHaHTa). 2.
OnpenenuTs yIapHBIA TOK 1 HAHOOJbIICe
JIeHCTBYIOIIEE 3HaUeHUE MOoIHOro Toka K3 B
Tou xe Touke K. 3. [l HauanbHOro MOMEHTa
BPEMEHH aHAIMTHYECKHU OINPEIEeTTUTh 3HaUeHHE
Toka onHodazHoro K3 B Touke K(N).
ITocTpouTh BEKTOPHYIO AHarpaMmy
HanpsbkeHud Ha muHax 10 kB noactannmu B
Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUI 110 TabopaTopHOU paboTe
HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paszaene "TpexdazHbie KOPOTKHEC 3aMBIKAHUSL.
HecumMeTpuuHble pexxuMbl" MaTepUay.
Iloozomoexa K ayOumopHovimM 3aHAmMUAM:
[IpopaboTka JIEKIINH, BEIITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3adanua:
[ToxroToBka JOMAaNIHETO 3a/JaHNS HAIpaBJIeHa
Ha OTpabOTKy YMEHHUH penieHus




npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJIa€TCA CTYICHTaM 10 U3YYEHHOMY B pa3jiene
"Tpexda3Hble KOPOTKHE 3aMbIKaHUSI.
HecumMMerpruaHbie peKUMBl" MaTepHamy.
JIOTIONTHUTENBHO CTYICHTY HEOOX0ANMO
U3Y4IHUTh JUTEPATYpPy U pa3o0paTs MpUMeEpHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JIOMAIIHET0 3aJaHus IPOBOJUTCS MO
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
Tpex¢a3zHble KOPOTKHE 3aMBIKAHUSI.
HecuMmMeTpuyHbIe peKUMBI U TOTOTOBKA K
KOHTPOJIBHOII paboTte

Ilodzomogka K npaKmuuecKum 3aHAMUAM:
Wzyuenne matepuana mo pasueny "Tpexdasabie
KOpOTKHE 3aMbIkaHus1. HecummeTpudHbIe
peXuMbl" IOATOTOBKA K BBIIIOJIHEHUIO 3aJaHUI
Ha MPaKTHYECKNX 3aHATHAX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Tpexda3Hble KOPOTKHE 3aMBIKAHUS.
HecumMerpuuHbie pexuMb!"

Ilooz0mogka pacuemupix 3adanuii: 3ananus
OpPUEHTHPOBAHBI HAa PEIICHUS MUHU3aa4 110
paszgeny "Tpexda3Hble KOPOTKUE 3aMBIKAHHSL.
Hecummerpuunsie pesxxumsbl". CTyIeHTHI
HEO0OX0MMO ITIOBTOPUTH TEOPETUUECKHUNA
Marepuall, pa3odpars NpUMEpHI PEIICHHs
AHAJOTUYHBIX 33/1a4. TIPOBECTH pacyeThl 110
BapuaHTy 3a/1aHUA U CAeNaTh BEIBOABL. B
Ka4ecTBE 3a/1aHUS HCIIONB3YIOTCA CIEAYIOIIHE
YHpaXHEHUS: ONPEICTINTh HaYaIbHOE 3HAUCHHUE
MIEPHUOINIECKON cocTaBisoneil Toka K3;
OTIPEICNIUTD yIapHBIH KO3PPUIHEHT;
COCTaBUTH CXEMBI 3aMEIICHUS MPSIMOH,
00paTHOM M HyJIEBOM MOCIEI0BATEIHLHOCTH;
ompeneuTh ToK ogHogaszHoro K3

H3yuenue mamepuanog 1umepamypHsix
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UCMOYHUKO8.
[2], cTp. 56-70, 315-339
[4], 23-48

Pacuers! ycTOM4MBOCTH
MIPOCTENIINX CUCTEM

50

32

3.1

Knaccudukarus
ANMEKTPOMEXaHMIECKUX
MIEPEXOTHBIX
nporieccoB. OCHOBHBIE
TOJIOKEHHS,
TIPUMEHSEMBIC TIPH
a"anuze. [lousarue o
CTaTUYECKOH 1
JTUHAMUYECKOU
YCTONYUBOCTH.
OCHOBHEBIE NOHATHSI H
OTIpe/ICIICHUSI.
Crarnueckas
YCTOWYUBOCTD

26

16

3.2

JnHamuueckas
YCTOMYUBOCTb.
DeKkTpoMexaHMIeCKHe
HIepEXOAHBIE TIPOIIECCHI
pu GONBIINX
BO3MYIICHUAX

24

16

Ilod2omogKa K meKyuiemy KOHmMpoio:
[ToBTOpenne maTepuana mo pa3zaeny "Pacders
YCTOIHYHUBOCTH MPOCTEHIIIX CHCTEM"
Iloozomogka pacuemno-zpaguuecxkozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a7aHUsI BBITIOTHACTCS YEPTEK KOHCTPYKIIHH.
J71s1 BBITIOJIHEHUS YEPTEKEN BBINOIHIIOTCS
IIpeaBapUTeIbHBIC pACUeThHl OCHOBHBIX
Iokasartesel, KOTopble YKa3bIBalOTCs Ha
yeprexe. 3allaHue BBIOJIHACTCS
UHAMBUIYaJIBHO IO BapuaHTaM. B kadecTBe TeM
3aJaHUs IPUMEHSIOTCS CIIeAYIOIINE:
Omnpenenuts K03 PHUIUESHTHI 3arnaca
CTaTHYECKOH yCTOHYNBOCTH IIPH Mepeiade
MOIIHOCTH OT 3J€KTPOCTAHIUHU A B CHCTEMY
JUIS TPEX CITydaeB: - TEHEPaTOpHI CT. A HE
HUMEIOT aBTOMaTHYECKUX PETYISATOPOB
B030yxneHust (APB) - reHepaTOpsI CHAOKEHBI
APB nponopunoHaIbHOTO THIIA; - TeHEPaTOPHI
cHaOxeHbl APB cuiibHOTO AEHCTBHSL.
OnpenenuTs MpeaeasHoe BpeMs OTKIFOUSHHS
TpexdazHoro u 0HO(PA3HOI0 KOPOTKUX
3aMbIKaHWN B Hadasne auann JI-1

Iloozomoeka Kk nadopamopnoii pavome: J1ns
BBITIOJTHEHHS 33/1aHUH 110 JTa0opaTopHOi padoTte
HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ NU3yYUTh BOIPOCHI BApHAHTOB
00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
paszzgene "PacueTs! yCTOHUMBOCTH MPOCTEHIINX
cuctem" MaTepuay.

Iodzomoeka K ayoumopHsimM 3aHAMUAM:
[IpopaboTka JIeKIIUH, BEITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3adanua:
ITonroToBKa JOMANTHETO 3a/JaHNS HApaBJIeHa
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Ha 0TPabOTKY YMEHUI peleHus
npodeccrnoHaNBHBIX 33/1a4. JlomanHee 3a1aHne
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"PacdeTs! yCTOWYHBOCTH IpOCTEHIINX cucTeM"
Marepuany. JIonoTHUTEIBHO CTYICHTY
HEOO0XOIMMO U3YyYUTh JUTEPATYPy U pazoOparts
MIPUMEPHI BHITOJHEHUSI TOJOOHBIX 3aJaHHUMH.
ITpoBepka HOMaIIHETO 33AaHUS IPOBOANTCS 110
MIPEACTABICHHBIM ITHCEMEHHBIM paboTaMm.
Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yenue Marepuaios 1o pasneny Pacdyerst
YCTOMYMBOCTHU IPOCTEHMIINX CUCTEM U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
Nzyyenne matepuana no pasaeny "Pacders
YCTOWYMBOCTH MPOCTEHIINX cUcTEM"
MIOATOTOBKA K BBITTOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o pa3zieiny
"PacdeTs! yCTOWYMBOCTH IpOCTEHIINX cucTeM"
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HA PCIICHUA MUHU3a1a4d 110
pazneny "PacueTsl ycTOHYUBOCTH MPOCTEUIITUX
cucteM". CTyJeHTbI HEOOXO0AUMO TOBTOPHUTH
TEOpEeTHYECKHUH MaTepHal, pa3o0paTh MPHUMEpEI
peLIeHHUs aHaJIOTHYHBIX 331a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CIETaTh
BBIBOJIBI. B kauecTBe 3a/jaHNs HCHIONIB3YIOTCS
CIIEYIONINE YIIPAKHEHHUS: ONPE/ICITUTh

KO3 QUIUEHT 3amaca CTaTHISCKON
yCTOI‘/'I‘II/IBOCTI/I; paccuuTaTb NPEACIBHOC BPEMI
oTko4eHus Tpexgaznoro K3

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], cTp. 56-70
[3], 22-41
[5], 8-56
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OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 16 - 2 - - 0.5 80 335
Hroro 3a cemecTp 180.0 32 16 16 2 - 0.5 1135

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuayansHbie KOHCYIBTAIIMU 0 KYpPCOBBIM IpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIMU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ITonamue o0 nepexoOHbIX npoyeccax NPUMEHUMeIbHO K NPOCMeNUUM Yensim

1.1. [lonsiTHe 0 MepeXOAHBIX MPoOLIecCcaX MPUMEHUTENBHO K MpocTeUnM nensiM OCHOBHBIE
nonyieHus. ITousTre o pacueTHBIX yCIOBUSIX.

Llenp Kypca U NMpeAMET WU3Y4YEeHHs], CBS3b C APYrUMHU AUCHUIUIMHAMU. OCHOBHbBIE MOHATUS U
onpezaeneHus. IloHsTHe O NEPEXOAHBIX MpolEeccaX MPUMEHUTENBHO K IPOCTEMIINM LENsIM
OcHoBHble gonyuieHus. [loHaTre 0 pacueTHBIX yCIOBUSX. TOUHOE U MPUOIUKEHHOE IPUBEICHUE
napaMeTpoB CXeMbl K OAHOH crymeHu. CuctemMa OTHOCHTENbHBIX equHull. [IpeoOpasoBanue cxem
3amenienus. Koadduuuents! pacnpenenenus. [lpuMenenue npuHuna HajaoKeHuUsI.

2. TDeXd)a3Hbl€ Kopomxue 3amblkanus. Hecummempuunvie pesicumbl

2.1. Tpexdaznoe KOPOTKOE 3aMbIKAaHUE B HEPA3BETBICHHOU LICTIH

. JlelicTByromye 3HauY€HUs MOJHBIX BEJIWYMH M UX OTAENbHBIX crararomux. OnpezneneHue
SKBUBAJICHTHOW IIOCTOSSHHOW BpeMeHH. [IpakThueckme MeTonbl pacuera NEPEXOJHOro Ipouecca
KOpOTKOTO 3aMbikaHus. OOmme 3amedanus. [IpuOarkeHHbIi yueT cuctemsl. [IpakTudeckuii pacuer
HAYaJIbHOI'O CBEPXIEPEXOJHOIO0 M YJApHOTO TOKOB. 3aMbIKaHWsS B PaclpEeACIUTENbHBIX CETAX U
cucremax oanekrpocHaOxenus. Pacuersi TokoB K3 B ycranoBkax no 1000 B. Ocobennoctu
pacueToB TOKOB K3 B pacnpelnenuTenbHBIX CETAX: y4eT aKTHBHBIX COIPOTHBIICHHM, TEIJIOBOIO
Crajja TOKAa 3aMBIKAHMS Ha 3€MJII0 B CETAX C HM30JMPOBAHHOM HeWTpanpro. KomneHcanus
€MKOCTHOI'O TOKa 3aMbIKaHUsA. BekTopHble [auarpaMMbl TOKOB U  HamlpsyKEHUH. Yder
conporuBiieHuid nenu K3 — KOHTaKTHBIX COEIWHEHUM, IIWH, TPAaHCHOPMATOPOB TOKA U T.A.
Oco0eHHOCTH B OIIpEeNIEHUH YIapHOTo KO3 UIMeHTa.

2.2. OCHOBHBIE IIOJIOKEHUS B HCCICAOBAHUN HCCUMMETPHUYHBIX TCPEXOAHBIX ITPOLIECCOB

[TapameTpsl 3JIEMEHTOB M CXEMbl OTIENbHBIX IOciefoBaTesnbHOCcTel OOmue 3aMedaHus.
O6pa3OBaHI/I€ BBICHIUX TapMOHHUK. HpI/IMeHI/IMOCTL MCTOAa CHMMCETPHUYHBIX COCTABJIAIOIIUX K
UCCIIEIOBAaHMIO MEPEXOJIHBIX MpoleccoB. IlapameTpsl 51eMEHTOB A1 TOKOB OOpaTHOW W HYJEBOM
nocneaoBarenbHocTell. Pacnpenenenue u TpaHchopmalus TOKOB M HampsbkeHui. OpHOKpaTHas
nonepeyHas Hecummerpus. OnHodaszHoe, OByx¢pazHoe M JByXx(pa3HOE Ha 3eMIII0 KOpPOTKOE
3aMbIKaHHC. HpaBI/IJ'IO SKBHUBAJICHTHOCTH pr[MOfI IIOCJIICAOBATCIBbHOCTH. KommnekcHple CcXeMBI
3amenienus. CpaBHeHue BunoB K3. BexropHble auarpamMMsl TOKOB M HanpsbkeHui. IIpumenenne
IPAKTUYECKUX METOJI0OB K pacueTy IEepexoAHOro Ipolecca MNpU OJHOKPATHOM MONEpedHON
HECUMMETPHH.

3. Pacuemui ycmouuueocmu npocmeuuiux cucmem

3.1. Knaccugukanus 31eKTpoMEeXaHUYECKHX MePeX0IHBIX MpoieccoB. OCHOBHBIE MOJIOKEHUS,
npUMeHsieMble Npu aHanuse. [lonsTre o craTuyeckoi 1 AMHaAMUYECKON ycToiunBocTU. OCHOBHBIE
NOHSTHS U onpeaeneHus. CTaTuueckas yCTONYMBOCTh

XapakTepUCTUKN MOLIHOCTH JJIEKTporepenadn. BekTtopHbele auarpaMMbl. XapaKTEpUCTUKU
MOIIIHOCTH IIPOCTEUIIEH CUCTEMBI. BEKTOpHBIE 1HMarpaMMbl U COOTHOLIEHUS MEXAY IapaMETPaMH.
XapakTepucTHKa MOIIHOCTH  D3JIEKTPONEpeaayd C TIeHeparopaMH, OcHameHHbiMu  APB
IPONOPLUMOHAIIBHOTO W CHUIbHOro JAeWctBus. CraTMyeckwe, JAWHAMUYECKHE U  BHEIIHHE
XapaKkTEPUCTUKH MOUTHOCTH NMPOCTEMIIEeN cHCcTeMbl. J[eMCTBUTENbHAS XAPAKTEPUCTHKA MOIIHOCTH.
[TpakTHyeckue KpUTEpUM CTATUYECKOH YCTOMYMBOCTH. (OCHOBHBIE COOTHOLIEHUS MEXIY
rapamMeTpaMH peXrMa B mpocredmen cucteme. IIpsamMoil kpuTepHil CTaTUH4ECKOW YCTOMYHMBOCTH.
Omnpenenenne ko3d¢duumenrta 3amaca. KocBeHHbIEe BTOpPUYHBIE KPUTEPUH  CTAaTHYECKOH
ycToWunBOCTH. [I[ppuMeHeHne NpakTHYEeCKNX KPUTEPUEB YCTOWUNBOCTH. .
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3.2. lunamuueckas yCTOWYMBOCTb. DJIEKTPOMEXaHUUECKNE NIEPEXOIHBIE ITPOLIECCHI ITPU
OOJIBIITNX BO3MYIIICHHSIX

3amaud KCCIEeOBAaHUS M OCHOBHbIE aonyuieHus. KoiaumuecTBeHHas OLIEHKa OTHOCHUTEIBHOIO
JBWDKEHUS poropa reHeparopa. llpaBumino miomaned npu pabore reHepaTopa Ha ILUHBI
0OECKOHEUHOW MOILTHOCTH. YHWCIEHHBIE METOJbl PEIICHUS HEeNIWHEHHBIX Iu(QepeHInaIbHbIX
YPaBHEHUH JBMKEHUS POTOPOB I'€HEPATOPOB CUCTEMBI: METOJ MOCIEJOBATEIbHBIX UHTEPBAJIOB —
MouduKays MeToaa Diinepa, MeToasl Pynre-Kyrra, Metoabl «mporHo3a-koppekiun». Crocoos!
MOBBILICHHS TUHAMUYECKONW YCTOMYUBOCTH.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Pacyer mapamMeTpoB cXeMbl 3aMELICHUS U MOCTPOCHNE BEKTOPHOM JrarpamMmbl
IIPOCTEUIIIEH AIEKTPOIIepEayH;
2. .Pacuer HayaIbHOrO 3HAYEHUS NEPUOJNYECKOM COCTABIISIONIEH TOKa cumMeTprudHoro K3 u
yZIapHOTO TOKa;
3. CocTaBiieHre cXeM 3aMelIeHHs OTACNIbHBIX MOCIEI0BATEIBHOCTEN U pacueT mapaMeTpoB;
4. IlocTpoeHune BEKTOPHBIX JUArpaMM TOKOB U HamnpspkeHud B Mecte K3 u it oTaenbHbIX
BETBEH U Y3JI0B, YAAJIEHHBIX OT Touku K3;
5. Onpenenenne ko3P GUITMESHTOB 3armaca CTaTAHYECKON YCTOMYNBOCTH;
6. Onpenenenue npeneabHOr0 BpEMEHH MepephIBa MUTAHMUS,
7. Onpenenenue npeenbHOro yriia i BpeMEHH OTKIIIOUEHHS aBapuu;
8. Pacuet TokoB HecummeTpuuHbIX K3.

3.4. Tembl 1a60paTOPHBIX padoT
1. M3y4yeHne mycKOBBIX XapaKTEPUCTUK SBHOIOJIIOCHBIX CUHXPOHHBIX JBUTarenei (4 yaca);
2. MI3yueHne myCKOBBIX XapaKTEPUCTUK ACUHXPOHHBIX JABUraTee ¢ KOpOTKO3aMKHYThIM
poTtopowm. (4 yaca);
3. Pacuer mycka u camo3arrycka JBUraTelbHOW aCHHXPOHHOM Harpy3Ku B CHCTEMax
AIIEKTPOCHAOKEHUS POMBIIIIEHHBIX peanpuaTuii (4 yaca);
4. N3yuyeHue MyCKOBBIX XapaKTEPUCTUK HEABHOIIOIIOCHBIX CHHXPOHHBIX ABUTaTenei (4 yaca).

3.5 KoncyabTanuu

Ipynnoevie koncyremauuu no paszoeaam oucyunaunvl (1°'K)

1. OOcyxnenue marepuaigoB mo keiicam paszzaena "lIloHsTHE O NepexoaHBIX Mpoleccax
MPUMEHUTEIBHO K MPOCTEHIINM Lensm"

2. OO6cyxneHue MmarepuanoB Mo Keiicam paszzgena "TpexcdaszHble KOPOTKHE 3aMbIKAHHS.
Hecummerpuunsie pesxumsl”

3. OOcyxaeHue MmarepuajgoB Mo Keiicam pasfena "PacueTsl YCTOHYMBOCTH MpPOCTEHINNX
cucreMm"

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

O1eHOYHOE CPEICTBO
(TN 1 HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3YAbTaThl 00YUEHUS MO TUCIUILINHE Konpt
COOTBETCTBUU C
(B cOOTBETCTBUU C pazjesioM 1) WHJIUKAaTOPOB 1.3.1)
112 ] 3
3HaTh:
CXEMBbI 3aMEIIIEHHUS HIEMEHTOB CHUCTEM AJIEKTPOCHAOKEHUS JIJIsl pacyeTOB VT-Lics + TectupoBanue/mapameTpsl cxeM
AJICKTPOMATrHUTHBIX M SJIEKTPOMEXAHUYECKUX MEPEXO0IHBIX MPOIIECCOB 3aMelEHUs
OCHOBBI TEOPUH SJIEKTPOMEXAHMYECKHUX MEPEXOIHBIX MPOIIECCOB B JlaboparopHas paboTa/3alIUThI
COBPEMEHHBIX 3JIEKTPOIHEPIreTHUYECKUX CUCTEMAX U CHUCTEMAX 1a00paToOpHbIX paboT
SMEXTPOCHAGKEHHS Al-3mes * KontponbHas padora/KoHTposbHas
paboTa 1o yCTOH4YMBOCTH

OCHOBBI TEOPUH AIIEKTPOMATHUTHBIX MEPEXOIHBIX MPOLIECCOB ISt OOIIMX KonTponbnas pabora/KonTponbHas
pacYeTHBIX 3a]1a4 MO BHIOOPY CHIIOBOTO 000PYI0BaHMUSI, YCTPOUCTB NJ1-3nk-6 + pabora o cummerpuuHbsiM K3
pENENHON 3a1UThl 1 aBTOMATHKU,
YMersb:
BBITIOJIHSTH PacueThl TOKOB cUMMeTpudHOTO K3; VT-Lics + KonTponsnas pabora/KonTponbHast

] pabota no cummMeTpudHbIM K3
BBITIOJIHSATH PacueThl TOKOB HECUMMETpUUHOTO K3, CTpOUTH BEKTOpHBIE KonTponsnas pabora/KoHnTponbHast
JarpaMMbl TOKOB U HAIIPsDKEHU, B TOM YUCIIE, U JUIsl BETBEU U Y3JI0B, N-1nk-6 + paboTta o HecumMMmeTpruHbIM K3
yaajieHHbIX oT MecTa K3
BBITIOJIHATH PACYEThl TOKOB KOPOTKUX 3aMbIKAHUH JJ1s1 TPOU3BOIBHOTO KonTponsnas pabora/KonTponbHast
MOMEHTA BpEMEHH, aHAJTM3UPOBATh BIUSHUE CIIeUATbHON aBToMaTuku | /I-2nk-6 + pabora o cummeTpuaHbiM K3
Ha BenMuuHy Toka K3
aHATM3UPOBATH TPUYMHBI BOSHUKHOBEHUS U (DU3UIECKYIO CYIITHOCTh KonTponbnas pabora/KonTponbHas
MIPOLIECCOB HAPYIIEHUS CTATUYECKON U TUHAMHUYECKOH ycToiunBoctH, a | U/I-2nk-6 + paboTa 10 yCTONYHUBOCTH
TaK)Ke 3apaHee MPeI0TBPalaTh UX OMACHbIE MOCIECTBUS
BBITIOJIHSATH PACUETHl YCTOMYMBOCTH C YUETOM PETYIHPOBAHUS VT-3rcs + Kontponbnas p€.6OTa/KOHTp0JILHaSI
BO30YKICHUS paboTa Mo ycToiunBOCTH
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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
7 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. mapametpsl cxem 3amenenus (TectupoBanue)

Dopma peanuzaruu: [lncemennas padota
1. Konrponbnas padora no necummerpuunbsiM K3 (Kontpomibnas pabora)
2. KontponpHas padota no cummerpuunbiM K3 (KonTponsHas padota)
3. KonrponbHas pabota o ycroitunoctu (Kontponbhas pabota)

®dopma peanmszaiuu: Y cTHas popma
1. 3amuThl TabopaTopHbIX padot (JlabopaTopHas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
Pesynbrupyromas onenka dopmupyercs BAPC ¢ yd4eToM OIIEHOK TEKYyIIEHl YCIeBaeMOCTH H
JK3aMEHALIMOHHON

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECITEYEHHUE JUCHUITJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Benukos, B. A. IlepexogHsie 3JIEKTPOMEXaHUYECKHE MTPOLIECCH] B ATIEKTPUUECKUX CUCTEMAX :
Y4eOHHK TSI 2IIEKTPOIHEPTETUIECKUX CIIeIHaTbHOCTEH By30B / B. A. Benukos. — 3-e u31.,
nepepad. u gon. — M. : Beiciias mikona, 1978. —415 ¢.;

2. YabsHOB, C. A. DNEeKTpOMarHuTHbIE EPEXOIHBIE MTPOLIECCHI B ANEKTPUUYECKUX CHUCTEMAX :
Y4EOHHUK JUIs DJIEKTPOTEXHUUECKUX U SHEPreTHUeCKUX By30B U pakyinbreToB / C. A. YIbSHOB. — 2-¢
u3n., crep. — M. : Tux Apuc, 2010. — 520 c. — ISBN 978-5-904673-01-7.;

3. XKnanos, I1. C. Bonpocs! ycroitunBoctu snextpudeckux cuctem / I1. C. XKnanos ; Pex. JI. A.
JKyxoB. — crepeorurr. — M. : Anbsiae, 2015. — 456 ¢. — ISBN 978-5-91872-101-8.;

4. IlepexoaHbIe MPOLECCHI B ANEKTPOIHEPTETUUECKUX CUCTEMAX : YU€OHHUK ISl BY30B IO
HarpaBJjeHuto "OnekTpodHepretuka u snekrporexauka’ / U. I1. Kproukos, B. A. Ctapmmsos, 1O.
I1. 'yceB, M. B. Ilupatopos, Hau. uccnen. ya-tr "M3OHN" (HUY"MDBU"). — M. : Uzn-Bo MDOU, 2018.
—396 c. — [1obeautens Beepoccuiickoro kKoHKypca pykonucei yaeOHoM, HaydHO-TEXHUYECKON 1
crpaBoyHOM nuTepatypsl no s3Hepreruke 2017 r. — ISBN 978-5-7046-1948-2.
http://elib.mpei.ru/elib/view.php?id=10738;

5. A. II. Honros- "IlepexonHble 27EKTPOMEXAHUUECKUE TIPOLIECCHI DIIEKTPUUECKUX CUCTEM'",
UznatenbcrBo: "HoBocuOupcKkuii rocy1apcTBEHHbIN TexHU4eckuil yHuBepcuret", HoBocuOupck,
2019 - (236 ¢.)

https://biblioclub.ru/index.php?page=book&id=574679.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Elcut;
5. Acrobat Reader;

6. AutoCAD/ T Flex CAD (Bepcus aiist 00ydaromuxcs v pernogaBaTesieit).

5.3 UaTepHeT-pecypcsl, BKJAIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas Oudamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za nannbix Scopus - http://www.scopus.com

6. HanmoHanbHas dJ1eKTpOoHHas Oudmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenra' - http://www.studentlibrary.ru/

8. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

9. Ba3a OTKpPBITHIX JaHHBIX MPO¢ecCHOHATBHBIX CTAHIAPTOB MHHUCTEPCTBA TPYAa U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butus P® -

http://www.economy.gov.ru

11. Uudopmanmnonno-cnpaBoynas cucrema «Kogexc/Texakcnepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

12. HauuoHaJIbHBII MOpPTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
13. OTkpbITas yHuBepcuTerckas nupopmannonnas cucrema «POCCHS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynuropumn, Ocnamenne
HAaMMCHOBaHUE
Y4eOHble ayAUTOpPUH IS K-120, cepBep, KOHIULMOHEP
MPOBEAEHUS JEKIIHOHHBIX MamuHHbIN 327
3aHATUHN U TEKYILIETO NBL
KOHTPOJIA
Y4eOHble ayAUTOpUH IS DII12-26, CTOJI IIPENOAABATENS, CTOM, CTYJI, BEIIAJIKa
MPOBEJICHUS TPAKTUYECKHUX Aynuropus JUISL Ok b, KOMITBIOTEPHAS CETh C BBIXOJI0M
3ansatui, KP n KII B MIHTEepHET, MyJIbTUMEIUUHBIN IIPOEKTOP,
JKpaH, 10CKa MapKepHasi, KOMIIbIOTED
TIEPCOHAIIbHBIN
Y4eOHble ayAUTOPHUH TSI DIII1>-16, CTOJI, CTOJI KOMIIBIOTEPHBIH, CTYJI, BEIIAJIKa
MIPOBEICHHUS JTAOOPATOPHBIX JlaGopaTtopust JUTSL OACXKBI, TOCKA MEJIOBasi, KOMIIBIOTEPHAS
3aHATHI CEThb C BBIXOJOM B MIHTEpPHET, KOMIIBIOTED
MePCOHAIbHBIN
Y4eOHble ayAUTOpHUH IS DII13-26, CTOJI IPENOAABATENS, CTOJ, CTYJI, BEIIAJIKa
MPOBEICHUS Aynuropus JUISL OJ€K b, KOMITBIOTEPHAS CETh C BBIXOJIOM
IIPOMEKYTOUHOU B llHTEepHET, MyJIBTUMEIUMHBIN ITPOEKTOP,
aTTecTalu JKpaH, 10CKa MapKepHasi, KOMIbIOTED

TIEPCOHAIIbHBIN
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IMomemenus mis

HTB-303,

CTOJI KOMIIBIOTEPHBIH, CTYJ, CTOJ

CaMOCTOSITENTLHOUN pabOTHI JlexknimoHHas MMACHMCHHBIN, BEIIAJIKA JJIST OJICKIbI,
ayIuTOpHUsI KOMIIBIOTEPHAs CETh C BBIX0JIOM B MHTEpHET,
KOMITBIOTEP MEPCOHATBHBIN, PUHTED,
KOHJIMITUOHED
[Tomerienus ams SOII3-21a, Kpecio padouee, CTOI MpernogaBaTens, mkad
KOHCYJbTUPOBAHUS Kommuara JUIS TOKYMEHTOB, KOMITBIOTEPHASI CETh C
COTPYJAHUKOB BBIX0JIOM B IHTEpHET, KOJIOHKH, IPUHTED

[TomerneHus 1yt XpaHESHHsI
o0opynoBaHus U y4eOHOTO
WHBEHTAps

A-219/a, Kabuner
COTPY/AHHUKOB Kag.
"SIID"

Kpecyo pabouee, CToJ 11t paboThI C
JIOKyMEHTaMHU, Kad ISl 0K IbI, KAQ AJIs
XpaHCHUs UHBEHTapsI, TyMOa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HepeXOI[HI)IC IMPOLECCChI B CUCTCMAX C-)J'I@KTpOCHa6}KCHI/IH

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

napameTpsl cxeM 3amenieHus (TectupoBanue)

Konrponsnas padora no cummerpuunbiM K3 (KonTponbshas pabota)
KoHnTtposnbhas padora mo HecummerpudabiM K3 (KoHTposibHast paboTa)
KonrtponsHas padora no ycroitunoctu (KontponbHas pabora)
3amuThI JJabopaTopHbIX padoT (JIaboparopHas padoTa)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4 >
pasjena Henens 3 8 11 14 15
KM:
1 [TonsiTre 0 mepexoAHbIX MpoLeccax MPUMEHUTEIBHO K
IPOCTEHIINM LENsIM
[TonsiTre 0 mepexoAHbIX MTpoLeccax MPUMEHUTEIBHO K
11 npocreiimuMm nensMm OcHoBHble fonyuienus. [lonstue | +
0 PacUETHBIX YCIOBHSIX.
2 Tpex¢azHble KOPOTKUE 3aMbIKAHHUS.
HecummeTpruyHble pesKUMBI
21 Tpexdaznoe KOPOTKOE 3aMbIKaHHE B +
HEPA3BETBICHHOM 1IENH
29 OcCHOBHBIE TIOJIOKEHUS B UCCIEIOBAHNN +
HECUMMETPUYHBIX NEPEXOIHBIX MTPOLIECCOB
3 PacueTsl ycTOMYMBOCTH POCTENIINX CUCTEM
Knaccugukarus 31eKkTpoMexaHUYeCKUX MePeX0IHbIX
npoueccoB. OCHOBHbBIE TIOJIOKEHUS, IPUMEHSIEMbIE
3.1 npu aHanuse. [loHsaTue o ctaTuueckoi u + +
JUHAMHYECKON ycToMUnBOCTH. OCHOBHBIE IOHSTHS U
onpezaenenus. CtaTudeckasl yCTOWYMBOCTb
JlnHaMuueckast yCTON4MBOCTb.
3.2 DNEeKTPOMEXaHNUECKHUE NIEPEXOIHBIE ITPOLIECCHI ITPU + +
OOJIBIINX BO3MYIIEHUSX
Bec KM, %: | 20 20 20 20 20
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