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

HaumeHoBaHune 06pa3oBaTe/bHOI NPOrpaMMbl: JJIeKTPOOOOPYI0BAHME U JJ1EeKTPOXO03AiCTBO NPeANPUSITHI,
OpraHu3auuii u yupesxaeHui

YpoBeHb 00pa3oBaHusi: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHo-32049HASA

Pabouast nporpaMma QM CHUILIHHBI
HNEPEXOJIHBIE IPOLHECCHI B CUCTEMAX 3JIEKTPOCHABXEHUS

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
MJIAHY:

180 yacoB

Jlekuuu

8 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

8 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

8 cemecTp - 145,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

8 cemecTp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu PuixxkoBa E.H.
[IpenomaBaTelib NaerTbnratop R53c2eab3-RyzhkovaYN-12c 11244 E.H. PerxxoBa
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceeaenun o Bnagensue L3N M3K IO B
PykoBogurens D
Bnageney, MaToHWHa 10.B.
00pa30BaTEeNbHOM IPOrPaMMBbI Vaerwgurarop __|RO1D54b1d-MatiuninayV-7d5d8124 MartroHuHa
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (moamucs) (pacmudpoBKa MOAIHCH)
MoanucaHo 3NeKTPOHHON nognuceio ®TEOY BO «HUY «M3IU»
3aBeHyIOH_II/II‘/JI B],[r[yc](a}omeﬁ Ceenennn o enagensue L3N M3K
Bnageney, Libipyk C.A.
Ka(eaphl Vermvdmratop Raf2c04da-TsyrukSA-47e13587 C.A. Upipyk
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (moamucs) (pacmudpoBKa HOIIHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHHUS THUCHUIJIUHBI.

HU3YUCHUC DJICKTPOMArHUTHBIX MW  3JICKTPOMEXAaHUYCCKHUX

NEPEeXOAHbIX MPOIECCOB B CUCTEMax OSJIEKTPOCHAOXKEHUS, IOIy4YeHHE HABBIKOB HMX pacueTra JUIs
NOCIIEAYIOLIETO UCIIOIb30BaHNUs ITOJIyYCHHBIX 3HAHUM NPU OLICHKE aBapUMHBIX U AHOPMAJIBHBIX PEKUMOB
IIPU IIPOCKTUPOBAHUHU U HKCILTyaTAllMU IUTAIOIINX U PACIIPEAECIUTEIIBHBIX CETEH

3agauu AMCHMIIINHBI

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

- IPUOOPETEHNE HABBIKOB PACYETOB 3JIEKTPOMATHUTHBIX U AJIEKTPOMEXAHUYECKUX NTEPEXOTHBIX

IMponecCoB;

- an06peTeHHe HaBBIKOB aHAJIN3a CTATHYECKON U HHHaMquCKOﬁ YCTOfIqHBOCTH B CUCTCMaAx

DIIEKTPOCHAOKCHHSI.

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

IIK-8 Cnocoben
y4acTBOBaTh B
o0OecIreyeHny IoKa3aTesIeh
(YHKIIMOHUPOBAHUS
000pyI0BaHUs 0OBEKTOB
po(heCCHOHATILHOM
JIEATEIbHOCTH

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

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

YMETh:

- BBIIIOJIHATD PACYETHI TOKOB
HecummeTpuyHoro K3, ctpouts
BEKTOPHBIE IMarpaMMbl TOKOB U
HaIpsDKEHUM, B TOM YHCIIE, U 11 BETBEU U
y3J10B, ylaleHHbIX OoT MecTa K3;

- BBIIIOJIHATH PACUYETHl TOKOB
cummerpuyHoro K3;.

[TK-8 Crniocoben
y4acTBOBATh B
obecrnieueHny MmoKasaresei
(G YHKIIMOHUPOBAHUS
o0opynoBaHus 00BEKTOB
npodecCuOHATbHON

e TEIbHOCTH

N/1-2nx-8 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 PACUYETHI TOKOB KOPOTKUX
3aMbIKaHUH JJIs1 TPOU3BOJIBHOTO MOMEHTA
BPEMEHU, aHAJIM3UPOBATH BIIMSHUE
CIIeIIMaIbHOM aBTOMATUKHN HA BEJIMYUHY
Toka K3.

[TK-8 Crocoben
y4aCTBOBATh B
obecrnieyeHnn moKasarese
G YHKIIMOHUPOBAHUS
00opynoBaHus 00BEKTOB

N/I-3nk-8 JlemoncTpupyer
IIOHUMAaHUE B3aUMOCBA3U
3aj1a4 SKCIUTyaTaluy 1
obecrnieueHus
TEXHOJOTUYECKUX PEKUMOB

3HaTh:
- OCHOBBI TEOPUH JIEKTPOMArHUTHBIX
MEPEXOIHBIX POLECCOB JUISl 0OIINX
pacueTHBIX 3a7a4 MO BHIOOPY CHUIIOBOTO
000pyI0BaHUs, YCTPOUCTB pEICHHOM




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm

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

AIIEKTPOIHEPIETUUECKUX CUCTEMAX U
CUCTEMaXx 3JIEKTPOCHAOKEHHUS.

YMETh:
- BBITIOJHSATH PacueThl yCTOMYUBOCTH C
YYETOM PEeryIrpoBaHus BO30YKICHUS.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
DNeKTpooOOPYIOBAaHUE W DJIEKTPOXO3SMCTBO MPEANPHUSATHN, OpraHU3AlMK W yupekIeHuu (mamee —
OIIOII), wnampaBnenus mnoarotoBku 13.03.02 DrekTposHepreTuka U AIIEKTPOTEXHUKA, YPOBEHb
o0Opa3oBaHus: BhICIIEe 00Opa3oBaHue - OaKagaBpHar.

basupyercs Ha ypoBHE cpeiHETO 0011ero 00pa3oBaHMUs.

Pe3ynbTarel 00yueHus, MOTYYCHHBIE TIPU OCBOSHUH JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKAIMOHHON PaOOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp 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 [MonsiTue o 15 8 3 - 2 - - - - - 10 - Ilodzomogka pacuemusix 3adanuii: 3a1aHus
NEPEXOJHBIX MpOoIEccax OPHUCHTHUPOBAHbI Ha PCIICHUA MUHU3ada4 110
MIPUMEHHUTEIHFHO K pazneny "[loHsTHE O IEPEXOIHBIX MPOIIEcCcax
MPOCTENIINM LIESM MPUMEHHUTETIHHO K MPOCTEHIINM Liersim" .
11 Ilonsarue o 15 3 - 2 - - - - - 10 - CryneHTbl He00XOAUMO MTOBTOPUTH

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

TEOPETUYECKUI MaTepuall, pa3o0paTh IPUMEPHI
pEIIeHIs aHAIOTHYHBIX 3a/1a9. IPOBECTH
pacueTsl I0 BapHAHTY 3aJaHUs U CIIENATh
BEIBOJBI. B KadecTBe 3a1aHU HCIOIB3YIOTCS
crnenyromtre yrnpaxaeHus: CoCTaBUTh CXeMY
3aMeIICHUS U PACCUUTATh MAPaMETPhI IS
HaYaJIbHOTO MOMEHTA H3MCHEHHUS PEIKUMA;
CpaBHUTH TapaMeTPhl CXEMBI 3aMEIICHUS TTPH
TOYHOM U MPUOIMKEHHOM NPUBEJIEHUH B 0.0.¢.
Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEILHOTO MaTepuaa Mo pa3aeny
"IToHsiTHE O EpEXOAHBIX MPOLECCAX
MIPUMEHUTEIBHO K MPOCTEHIINM LersiM"
Ilo0z0moeKka K npaKkmuueckum 3anamuam:
W3zyuenne matepuana no pasgeny "[lonstue o
MEPEXOIHBIX MpoLeccax MPUMEHUTEIBHO K
MPOCTEHIINM LensiM" MOAr0TOBKa K
BBITIOJTHEHUIO 3aJaHUI Ha IPAKTHYECKUX
3aHATHAX

Iloozomoeka K KoHmpobHOU pabome:
N3yyenue Matepuanos no paszaeny Ionarue o
MIEPEXOIHBIX MPOoIeccax MPUMEHHTEIHHO K

5




MPOCTENIINM IIENIIM U MOJITOTOBKA K
KOHTPOJILHOM padoTe

Ilodzomogka domauinezo 3adanua:
[ToxroToBka goOMaIrHeTo 3aaHUS HAIpaBJIeHA
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCA CTYACHTAM I10 H3YYEHHOMY B pa3Jieie
"TlonsATHE O MTEPEXOIHBIX IPOIIECCcax
MIPUMEHHUTEIBHO K MPOCTEHIITIM eTIsiM"
MaTepuainy. JlonoJHUTENbHO CTYICHTY
HEOOX0AMMO M3YUHUTh JINTEPATypy U pazo0path
IIPUMEPBHI BBITIOIHEHHS TOTOOHBIX 3aJaHUH.
IIpoBepka goMaIIHero 3aJaHus MPOBOIUTCS IO
NPE/ICTaBICHHBIM TUCBMEHHBIM padoTaMm.
Ilodzomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Iloozomoeka K nabopamopnoii pavome: J1ist
BEITIOJTHEHUS 3aJaHUH TI0 JTaO0paToOpHOH paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "lloHATHE O IEPEXOAHBIX MPOIIEccax
MIPUMEHHUTEIBHO K MPOCTEHIITUM LieTsiM"
MaTepHany.

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpenue marepuaina no pasaeny "[loustue
0 MEePEeXOIHBIX MPOIIeccax MPUMEHUTEIHFHO K
poCTEeHIINM Liensm"

Ilod2omoeka pacuemno-zpaguueckozo
3adanus: B paMkax pacueTHO-rpayuIecKoro
3aaHMs JOJDKHA OBITH COCTABJIEHA CXeMa
3aMeIIeHUs 110 HCXOAHOM cxeMe 3amaHue
BBITTOJTHACTCS MHANBUAYAIBHO [0 BapuaHTaM. B
Ka4ecTBE TeM 3aJaHUS IPUMEHSIIOTCS
CIIEIYIOIIHE: PACCUUTATH MApaMeTPhl CXEMBI
3aMeIIeHus; MPeoOpa3oBaTh CXeMy 3aMeIIeHUS
K IpocTeilieMy BUy OTHOCUTENbHO Toukk K3
H3yuenue mamepuanog 1umepamypHsix
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UCMIOYHUKOB:
[2], 12-34

Tpexc¢a3zuble KopoTKue
3aMbIKaHUS.
HecummerpuuHsie
PEKUMBI

67

50

2.1

TpexdazHoe KOpoTKOE
3aMBIKaHHE B
HEPA3BETBJICHHOM 1IENH

28

20

2.2

OCHOBHEIE TTOJI0KCHHS
B HCCJICIOBAaHUHU
HECUMMETPUYHBIX
MEPEXOTHBIX
TIPOLIECCOB

39

30

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 33/1aHUH 110 JJabopaTopHO padore
HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
3a[auH BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK K€ U3y4UTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pasznene "TpexdazHpie KOPOTKHE 3aMBIKAHUS.
HecuMMeTpuaHbIe peXxuMBl" MaTepHamy.
Iloozomogka pacuemuo-zpaduueckozo
3adanua: B pamkax pacyeTHO-rpayecKoro
3aJJaHMA BBINOJIHACTCA PacyeT TOKOB
TpexdazHoro u ognodasznoro K3. 3ananue
BBITIOJHSACTCS. MHIMBUAYaJIBHO 110 BapuaHTam. B
Ka4yecTBE TeM 3aJaHUS IPUMEHSIIOTCS
ciepyronye: OnpenenuTs aHATUTHIECKAM
IIyTeM HadaJbHOE 3HAYCHUE ITEPUOANIECCKON
crararo-Iiel Toka B BeIKIIIOUarene B mpu
Tpexda3zHoM KopoTkoM 3ambikannd (K3) B
touke K (BbIkimouaTens u Touka K3
BBIOMPAIOTCS B 3aBUCUMOCTH OT BapHaHTa). 2.
OnpenenuTs yIapHeIA TOK U HanOobIIee
JIEHCTBYIOIIIEe 3HaUeHHe MOoTHOTO Toka K3 B
Toit ke Touke K. 3. Iy HauampHOro MOMEHTa
BPEMEHH aHAIMTHYECKH OIPEIeTTUTh 3HaUeHHE
Toka onHodazHoro K3 B Touke K(N).
ITocTponTh BEKTOPHYIO ANArpamMmy
HanpsbkeHud Ha muHax 10 kB noacranunu B
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNe MaTepuana Mo pasaety
"Tpexda3Hble KOPOTKHE 3aMbIKaHUSL.
HecumMmeTpuunble pexumsr”

Iloozomoexa domawnezo 3adanua:
[ToxroToBka gOMaNIHeTo 3aaHUS HaIpaBiIeHa
Ha OTPabOTKy YMEHUI pemeHus
npodeccHoHaNbHBIX 3aa4. JlomaniHee 3a1aHne
BBIIAETCA CTYACHTAM I10 H3YYEHHOMY B pasjiene
"Tpexda3Hble KOPOTKHE 3aMBIKAHHS.
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HecuMMeTpudHbIe pe:KUMBL" MaTepUay.
JIOTIOTHUTEIBHO CTYICHTY HEOOXO0AMMO
U3YYUTh JTUTEPATYPY U pa300paTh MpUMEPHI
BBITIOJTHEHUS TTOTOOHBIX 3amaHuid. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIPECTaBICHHBIM MUCBMEHHBIM padoTaM.
Ilo020mo6Ka K ayOumopHbviM 3aHAMUAM:
[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
W3yuenue maTepuana mo pasaeny "TpexdasHbie
KOPOTKHE 3aMbIKaHus. HecummeTpudaHbie
pexuMbI" TIOATOTOBKA K BBHITIOJIHEHUIO 3aJaHUI
Ha MPAKTHYCCKUX 3aHATHIX

Ilo020mo6Ka K KOHMPOILHOU padome:
Wzydenne maTepuaioB Mo pa3uery
Tpexda3Hpie KOPOTKHE 3aMBIKAHUS.
HecuMMeTpruvHbIe peXKUMBI B TOTOTOBKA K
KOHTPOJBHOI1 pabote

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Tpexda3Hble KOPOTKHE 3aMBIKAHHS.
HecumMerpuuHblie pexuMb!"

Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU3a/1a4 110
paszgeny "Tpexda3Hble KOPOTKUE 3aMBIKAHHSL.
Hecummerpuunsie pesxxumsbl". CTyIeHTHI
HE00XOIUMO TTOBTOPUTH TEOPETUICCKHUI
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUSI
aHAJIOTUYHBIX 3a/1a9. TIPOBECTH PACUETHI T10
BapHaHTY 3a/IaHUS U CAETaTh BEIBOABL. B
Ka4ecTBE 3a/1aHUS HCIIONB3YIOTCA CIEAYIOIIHE
YOpaKHEHUS: ONIPEICTUTh HaYaIbHOE 3HAUCHNE
MIEPHUOINIECKON cocTaBisoneil Toka K3;
OTIPEICNIUTD yIapHBIH KO3PPUIHEHT;
COCTaBUTbH CXEMBI 3aMEIICHHSI PSMOTA,
0o0paTHOM M HyJIEBOM MOCIEA0BATEIHHOCTH;
ompeneuTh ToK ogHogaszHoro K3

H3yuenue mamepuanog 1umepamypHsix
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UCMOYHUKO8.
[2], ctp. 56-70, 315-339
[4], 23-48
[5], 51-78

Pacuets! ycroitunBocTi
MIPOCTENIINX CUCTEM

62

52

3.1

Knaccudukarus
ANMEKTPOMEXaHMIECKUX
MIePEXOTHBIX
nporieccoB. OCHOBHBIE
ITOJIOKEHHS,
MIpUMEHsIeMble TIPU
a"anuze. [lonsarue o
CTaTUYECKOH 1
JTUHAMUYECKOM
YCTONYUBOCTH.
OCHOBHEIE NOHATHSI H
OTIpe/IeIICHUSI.
Crarnueckas
YCTOWYUBOCTD

36

30

3.2

Jnnamuueckas
YCTOMYHUBOCTb.
DeKkTpoMexaHMIeCKHe
MepeXOAHbIE POLIECCHI
pu GONBIINX
BO3MYIICHUAX

26

22

Ilo020moeKka K meKyuiemy KOHmpoJio:
[ToBTOpenme maTepuana mo pa3zaeny "Pacders
YCTOIYHUBOCTH MPOCTEHIIIX CHCTEM"
Iloozomoeka pacuemuo-zpaguueckozo
3adanua: B paMkax pacueTHO-TpaUIecKoro
3a/1aHuUs BBIIOJIHSETCS YEPTEXK KOHCTPYKIIMH.
J17151 BBITIOJIHEHUS YepTEXKeEN BBITTOIHIIOTCA
MIpeIBapUTENIbHbIE PACUEThl OCHOBHBIX
MoKazaresei, KOTOPhIe YKa3hIBAIOTCS Ha
yeprexe. 3allaHue BBIOJIHACTCS
WHIMBUAYATBHO TI0 BapHaHTaM. B kauecTBe Tem
3a/laHusl MPUMEHSIOTCS CIIeYIOLIHe:
Onpenenuts Ko3QPHUIUSHTHI 3amaca
CTaTUYECKOM YCTOMUMBOCTH MpH Nepeaaye
MOIIHOCTH OT 3JIEKTPOCTAHIIMHU A B CUCTEMY
JUISL TPEX CIIy4aeB: - TEHEPaTOphl CT. A He
HMMEIOT aBTOMATHYECKUX PETYIISITOPOB
B0o30yxeHUs (APB) - reHepaTophl CHAOXKEHBI
APB nponopunoHaIbHOTO THIIA; - TeHEPaTOPHI
cHaOxxeHbl APB cuiibHOTO eHicTBUSI.
OrnpenenauTh NpeaeabHOE BPEMS OTKITIOUEHUS
Tpex(hasHoro u 0HO(PAZHOT0 KOPOTKUX
3aMbIKaHU{ B Hadase nuHun JI-1

Iloozomoeka K nabopamopnoii padome: J1ist
BEITIOJTHEHUS 3aJaHU TI0 JTAO0OpaTOpHOU paboTe
HEOO0XOIUMO TIPEABAPUTEIHHO U3YyIUTh TEMY H
3a[1a4 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3yUYUTh BOIPOCHI BAPHAHTOB
00pabOoTKU Pe3yNIbTATOB 110 H3YYCHHOMY B
pasnene "PacdeTsl yCTOWIMBOCTH MPOCTEHIIINX
cuctem" MaTepuay.

Iloozomoexa Kk ayoumopHovimM 3anamuam:
[IpopaboTka JEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa domawnezo 3a0anus:




[ToaroroBka goMalHero 3a1aHus HaIlpaBiIeHa
Ha 0TPabOTKY YMEHUI peleHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3agaHue
BBIJAETCS CTYACHTAM I10 U3yICHHOMY B pa3Jele
"PacdeTs! yCTOWYMBOCTH IpOCTEHIINX crucTeM"
Marepuany. JIonoTHUTEIbHO CTYICHTY
HEOOXOINMO U3YyYUTh JUTEPATYPY U pazodpartb
MIPUMEPHI BBITOJHEHUS TOJOOHBIX 3aTaHUMH.
ITpoBepka gOMaIIHETO 33AaHUS POBOANTCS 110
NPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
Ilo020mo6Ka K KOHMPOILHOU padome:
W3ydyenue Marepuaios 1o pasneny Pacderst
YCTOMYMBOCTHU IPOCTEHMIINX CUCTEM U
MOJIrOTOBKA K KOHTPOJIbHOW padoTte
Ilodzomogka K npaKmuuecKum 3aHAMUAM:
W3yuenue matepuana no paszaeny "Pacuerst
YCTOWYMBOCTH MPOCTEHIINX cucTeM"
MOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIONTHUTEIHHOTO MaTepraia o pasJierry
"PacdeTs! yCTOWYMBOCTH IpOCTEHIINX cucTeM"
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OPHUCHTHUPOBAHLI HA PCIICHUA MUHU3a1a4d 110
pazneny "PacueTsl ycTOHYMBOCTH MPOCTEUIITUX
cucreM". CTyJeHTHl HEOOXOIUMO TTOBTOPHUTH
TEOpEeTHYECKUH MaTepHal, pa3o0paTh MPHUMEpEHI
peLIeHNUs aHAJIOTHYHBIX 3371a4. IPOBECTH
pacdeTsl 110 BapHaHTy 33aHUsI U CAEaTh
BBIBOJIBI. B kauecTBe 3a/jaHNs HCIIOJIB3YIOTCS
CIIEYIONIHE YIIPAKHEHHUS: OTPE/ICITUTh

K03 (HUITMEHT 3amaca CTaTHIeCKON
yCTOI\/'I‘II/IBOCTI/I; paccuuTaTh NPEACIBHOEC BPEM
oTko4eHus Tpexgaznoro K3

H3yuenue mamepuanos 1umepamypHsix
UCOYHUKOG:

[1], cTp. 56-70
[3], 22-41
[5], 211-238
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OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 - 16 - 2 - - 0.5 112 335
Hroro 3a cemecTp 180.0 16 - 16 2 - 0.5 1455

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauButyansHble KOHCYIBTAIIMH 110 KYpCOBBIM IpoekTaM/padoram; 'K- rpynmnoBsie KOHCYIbTAIUH 110 pa3jaeiaam
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. [TonsTre 0 MEPEXOAHBIX MPOIIeCcCaX MPUMEHUTENBHO K MpocTeUnM 1ensiM OCHOBHBIE
nonyieHus. ITousTre o pacueTHBIX yCIOBUSIX.

Llenp Kypca U NMpeAMET WU3Y4YEeHHs], CBS3b C APYrUMHU AUCHUIUIMHAMU. OCHOBHbBIE MOHATUS U
onpezneneHus. IloHsTHE O NEpPEXOAHBIX MpoLEccaX MPUMEHUTENBHO K MPOCTEHIINM LENIM
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
SKBUBAJICHTHOM 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
cuctemax oanekTpocHaOxeHus. Pacuersl TokoB K3 B ycranoBkax g0 1000 B. OcoGennoctu
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 IOciefoBaTesbHOoCcTel 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
nonepeyHass Hecummerpus. OnHodaszHoe, aByx(pazHoe M JByx(pa3HOE Ha 3eMIII0 KOpPOTKOE
3aMbIKaHHC. HpaBI/IJ'IO SKBHUBAJICHTHOCTH pr[MOfI IIOCJIICAOBATCIBbHOCTH. KommnekcHple CcXeMBI
3amenienus. CpaBHeHue BunoB K3. BexropHble auarpamMMsl TOKOB M HanpsbkeHui. IIpumenenne
IMPAKTUYECKUX METOJ0B K pacueTy IepexoAHOro Ipolecca MpU OJHOKPATHOM MONEepeqyHON
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

3amauu KCCIENOBAaHUS M OCHOBHbIE jaomnyuieHus. KonmdyecTBeHHas OIIEHKAa OTHOCHTEIbHOTO
JBWDKEHUS poropa reHeparopa. llpaBumino miomaned npu pabore reHepaTopa Ha ILUHBI
0OECKOHEUHOW MOILTHOCTH. YHWCIEHHBIE METOJbl PEIICHUS HEeNIWHEHHBIX Iu(QepeHInaIbHbIX
YPaBHEHUH JBMKECHUS POTOPOB I'€HEPATOPOB CUCTEMBI: METOJ, NOCIIECJOBATECIbHBIX UHTEPBAIOB —
MouduKays MeToaa Diinepa, MeToasl Pynre-Kyrra, Metoabl «mporHo3a-koppekiun». Crocoos!
MOBBILICHHS TUHAMUYECKONW YCTOMYUBOCTH.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. Onpenenenue mpeneiabHOro yria i BpeMEeHH OTKIIIOYSHHSI aBapuu;
2. Onpenencare ko3 (GUIMEHTOB 3amaca CTAaTHYECKONW YCTONYUBOCTH;
3. Pacuer HayaJIbHOrO 3HAYEHUS IEPUOJUYECKOM COCTABIIAONIEH TOKa cuMMeTprudHoro K3 u
yZIapHOTO TOKa;
4. OnpeneneHue nNpeAeasHOr0 BpeMEHH NepepbiBa MUTaHUS;
5. [locTpoeHue BEKTOPHBIX AMarpaMM TOKOB U HanpsikeHu# B Mecte K3 u 11 oTAeIbHBIX
BETBEH U Y3JI0B, YAAJIEHHBIX OT Touku K3;
6. Pacuer TokoB HecuMMeTpuuHbIX K3;
7. CocTaBiieHHE CXEeM 3aMEeIIeHHS OTACNbHBIX MOCIEI0BATEIBHOCTEN U pacueT mapaMeTpoB;
8. PacueT mapamMeTpoB CXEMBbI 3aMEIICHUS U TTOCTPOCHUE BEKTOPHOM JMarpaMMbl
MPOCTEHIIe IIeKTporepeayu.

3.4. Tembl 1a60paTOPHBIX padoT
HE TPETYCMOTPEHO
3.5 KoncyabTanuu

Ipynnoevie koncyremauuu no paszoeaam oucyuniunsl (I°'K)

1. OOcyxnenue marepuaigoB no keiicam paszzaena "lIloHsTHE O NepexoaHBIX Mpoleccax
MPUMEHUTEIBHO K MPOCTEHIINM Lensm"

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

3. OOcyxaeHne MmarepuajgoB IO Keiicam pasfena "PacueTbl ycTOHUMBOCTH mpocTemmx
cucreM"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HEe TPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBI (B

O1eHOYHOE CPEICTBO
(TN 1 HAUMEHOBAaHUE)

3angaHupOBaHHbIE PE3yJbTaThl 00YUYEHUS 110 AUCLUILINHE Konpr
COOTBETCTBUH C
(B COOTBETCTBUH C pa3aeioM 1) WHJUKATOPOB 1.3.1)
112 ] 3
3HaTh:
CXEMbI 3aMEILEHUS 3JIEMEHTOB CUCTEM 3JIEKTPOCHAOKEHUS /IJIs1 pacueTOB KonTtposnbHas padora/KonTposnbsHast
AJIEKTPOMAarHUTHBIX U 3JIEKTPOMEXAaHUUYECKUX MEPEXOAHBIX ITPOLIECCOB pabota no HecummeTpuuHbIM K3
I/I]_I- lHK-B + + +
€CTHUpPOBaHME/TIapaMETPhI CXEM
T /
3aMeleHUs
OCHOBBI TEOPUU IEKTPOMEXAHUYECKHUX NIEPEXOIHBIX IIPOLIECCOB B KonTtposnbHas padora/KonTposnbsHast
COBPEMEHHBIX 3JIEKTPOIHEPIreTUUYECKUX CUCTEMAX U CHUCTEMAX paboTa Mo ycToiunBoCT!
AIEKTPOCHAOKEHUS WJT-3nikc-s +
TectupoBaHue/mapaMeTpsl cXem
3aMelEHUs
OCHOBBI TEOPUH JIEKTPOMArHUTHBIX IEPEXOTHBIX MTPOLECCOB JUIsl OOLIMX KonTtposnbHas padora/KonTposnbsHast
pPacYeTHBIX 3aJ1a4 MO BEIOOPY CHIIOBOTO 000PYI0BaHUSI, YCTPOUCTB pabora o HecumMeTpuyHbIM K3
€JICHOM 3aIlUThl U aBTOMAaTHKH;
P H ’ KonTtponbHas padora/KoHnTponbsHas
N-3rik-8 + +
pabota no cummerpudHbM K3
TectupoBaHue/mapaMeTpbl CXem
3aMeleHUs
YMersb:
BBITIOJIHATH PacyeThl TOKOB cuMMeTpruyHOro K3; V-1 + KonTtponbHas padora/KoHTponbsHast
-lnk-8
pabota no cummerpudHbiM K3
BBITIOJIHATH PacyeThl TOKOB HECUMMETpUYHOro K3, cTpouTh BEKTOpHBIE KonTtponbHas padora/KonTponbsHast
JarpaMMbl TOKOB ¥ HAIIPSDKEHUH, B TOM YUCIIE, U JUIsl BETBEU U y3JI0B, N-1nk-s + pabota no HecummeTpudHbIM K3
ynaneHHbix ot Mecta K3
BBITIOJHATH PacyeThl TOKOB KOPOTKUX 3aMbIKaHHH JJIsl TPOU3BOJILHOTO KonTponbnas pabora/KonTponbHas
MOMEHTa BPEMCHH, aHAIIM3HPOBATH BIIMSHUE CICLMATbHOM aBTOMATHKA | []J]-21ik.8 + pabota no HecuMMeTpu4HbIM K3
Ha BennuuHy Toka K3
KonTponbnas pabora/KonTponbHas
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pabora o cummMeTpudHbIM K3

aHAJTM3UPOBATH IPUYUHBI BOSHUKHOBEHHS U (PU3UUECKYIO CYIIHOCTh

KonTtponsnas padora/KonrponbsHast

MIPOIIECCOB HAPYIICHHS CTATHYECKOW M TMHAMUYECKOW yCcToMunBOCTH, @ | MJI-2nk-8 paboTa 1Mo yCTOHYMBOCTH

TaK)K€ 3apaHee MPEeNOTBPALATh UX ONACHBIE NTOCIEICTBUS

BBITIOJIHATH PacyeThl YCTOMYUBOCTH C yYETOM PEryIUPOBAHUS V-3 KonTponbnas pabora/KonTponbHas
-311K-8

BO30YKICHUS

paboTa Mo ycToiM4InBOCTH
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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 peanuzanuu: KoMneoTepHoe 3a/1aHue
1. mapametpsl cxem 3amenenus (TectupoBanue)

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

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIINHBI SABJIACTCA ITPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne§)
Pesynbrupyromas onenka dopmupyercs BAPC ¢ yd4eToM OIEHOK TEKyIIEHl YCIeBaeMOCTH H
JK3aMEeHALIMOHHON

B numiom BeICTaBIsIETCS OLICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Benukos, B. A. IlepexoaHble 31eKTpOMEXaHUYECKUE MPOLIECCH B 3JEKTPUUECKUX CUCTEMAX :
Y4eOHUK IS STIEKTPOIHEPTETHUSCKUX CrieHaibHOCTelH By30B / B. A. Benukos . — 3-¢ 3.,
nepepad. u gon . — M. : Beiciias mkona, 1978 . — 415 c.;

2. YabsHOB, C. A. DNEeKTpOMarHuTHbIE EPEXOIHBIE MTPOLIECCHI B ANEKTPUUYECKUX CUCTEMAX :
Y4eOHHUK JUIs 3JIEKTPOTEXHUUECKUX U SHEPreTHUeCKuX By30B U pakyabTeToB / C. A. YiIbsSHOB . — 2-
e u3x., crep . — M. : Tug Apuc, 2010 . — 520 c. - ISBN 978-5-904673-01-7 .;

3. XKnanos, I1. C. Bonpocs! ycroitunBoctu snektpuueckux cuctem / I1. C. XKnanos ; Pex. JI. A.
XKyxoB . — crepeorut . — M. : Anbsiac, 2015 . — 456 ¢. - ISBN 978-5-91872-101-8 ;

4. IlepexoaHbIe MPOLECCHI B AMEKTPOIHEPIETUUECKUX CUCTEMAX : YU€OHHUK ISl BY30B IO
HanpasyieHuIo "DnekTposHepreruka u anekrporexnuka’ / U. I1. Kproukos, B. A. CtapumHos, HO.
I1. I'yces, M. B. [Tupatopos, Hau. uccnen. yu-t "MOU" (HUY"MBUN") . — M. : U3n-8o MOU, 2018
.— 396 c. - [lobenurens Beepoccuiickoro koHKypca pykonucei yueOHON, HAyYHO-TEXHUUECKOHN U
CHpaBOYHOM UTEpaTypsl Mo 3HepreTrxe 2017 r. - ISBN 978-5-7046-1948-2 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10738;

5. . B. Apwmees, E. I1. I'yces, A. I1. lonros, B. M. 3eipsiroB, B. M. JleBun- "llepexoansie
IPOIIECCHI B JIEKTPUUYECKUX cHcTeMax: cOopHuk 3amau", M3aarenscTBo: "HoBocuOupckuii
rOCyJapCTBEHHBIN TexHndeckuid yausepcutet”, HoBocnbupcek, 2014 - (331 ¢.)
https://biblioclub.ru/index.php?page=book&id=436254.
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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. MathCad;
5. Acrobat.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. HaunoHabHasi JIeKTPOHHAs 0ubamoTeka - https://rusneb.ru/

5. 9BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

6. DnexkTponnas 6udmorexka MOU (36 MIOMU) - http://elib.mpei.ru/login.php

7. Unopmanmonno-cnpaBounas cucrema «Koxexc/TexakenepT» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

8. HanmoHabHbIH MOpTaJ oHJIaiin 00yueHus «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
9. OTkpsITas yHuBepcuTerckas nHgopmanuonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropun, OcHaeHue
HAMMEHOBaHUe
Y4eOHble ayIUTOPUU AJIs K-120, MammHHBIN cepBep, KOHJAUIMOHEP
MPOBEAEHUS JEKIHOHHBIX 3an MBI

3aHATUH U TEKYILLETO
KOHTPOJISI

VY4eOHble ayAUTOpUH IS
IPOBEIECHUS MPAKTHUECKUX
3aasatui, KP u KII

K-120, MamuHHEIH
3an MBI

cepBep, KOHIUIUOHED

YyeOHble ayAUTOPUH IS

K-120, MammHHBIH

cepBep, KOHIUIIMOHEP

IIPOBEICHUSA 3as1 UBI]
IIPOMEKYTOUHON
aTTecTaluuu
[Tomemenus aus HTB-303, CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJI
CaMOCTOSATEIILHON PabOThI KomnberorepHubiit MHUCBMEHHBIN, BENTaIKa JIUIST OJIEKIbI,

YUTaAJIbHBIN 341

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHeT, KOMIIBIOTEDP EPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUs

OIIII>-21a, Komuara
COTPYJIHHUKOB

Kpecio pabouee, CTOJ MPEToaaBaTes,

mKad s JOKYMEHTOB, KOMITBIOTEpHAs

CeThb C BBIX0ZI0M B IHTEpHET, KOJIOHKH,
MIPUHTED

HOMGHI@HI/ISI AT XpaHCHHUA
o0opynoBaHus U y4eOHOTO
WHBEHTAPS

A-219/a, Kabuner
COTPY/AHHUKOB Kag.
"OII13"

Kpecio pabodee, CTOJI JIsi pabOTHI €
JOKYMEHTaMHU, mKad Iyt OAeK b, IKad
JUIsl XpaHEHUs WHBEHTaps, Tym0a
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

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

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

napameTpsl cxeM 3amerenus (TectupoBanue)

Konrponsnas padora no cummerpuunbiM K3 (KonTponbshas pabota)
KoHnTtposnbhas padora mo HecummerpudabiM K3 (KoHTposibHast paboTa)
KonrtponsHas padora no ycroitunoctu (KontponbHas pabora)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

HNunpexc KM- | KM- | KM- | KM-
Howep Paszpen nucnurimHbl KM: L 2 3 4
paznena Henens 3 8 11 15
KM:
1 [ToHsTHE O MEPEXOIHBIX MPOLIECCAX TPUMEHHUTEIBHO K
MPOCTEUIIIUM LIETISIM
[ToHsTHE O MEPEXOIHBIX MPOLIECCAX TPUMEHHUTEIBHO K
1.1 npocreimuM nensim OcHoBHbIe fonyuieHusd. [lonsarue o + + +
paCUETHBIX YCIOBUSIX.
2 Tpexda3zHbie KOpoTKHE 3aMbIkaHus. HecummeTpuaHbie
PEKUMBI
2.1 TpexdazHoe KOPOTKOE 3aMbIKaHHE B HEPA3BETBICHHOM 11eTIH + + +
29 OCHOBHBIE TIOJIOKEHUS B UCCIICOBAHIUN HECUMMETPUYHBIX + + +
IIEPEXOAHBIX MTPOLECCOB
3 Pacuersl yCTOMYMBOCTH NPOCTEUIINX CUCTEM
Krnaccudukanust 3meKTpoMeXaHMIeCKUX MePEXOTHBIX
npoiieccoB. OCHOBHBIE NOJIOKEHUS, TPUMEHSEMBIE TIPU
3.1 anammze. IToHsgTre o cTaTHYecKor N AWHAMHYECKOM + + +
yCTOMUMBOCTU. OCHOBHBIE IOHATHS U ONPEICICHMUS.
Crarnyeckasi yCTOWYMBOCTb
39 JuHaMuueckast yCTOMYMBOCTh. DIEKTPOMEXAHUUECKUE + +

MEPCXOAHBIC ITPONLECCHI ITPU 0OIBIINX BO3SMYIICHUAX

Bec KM, %:| 20 | 20 | 30 | 30
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