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PABOYASA ITPOT'PAMMA JIUCIHHUIIJIMHBI
b1.B.18 DiekTpoMeXxaHUYECKHUE NEPEXOIHBIE MPOIIECCHI

(k011 1 HAMMEHOBAHKE AUCITUIUTHHBI COTIIACHO YUeOHOMY IUIaHy)

13.03.02 - DjieKTpOIHEPreTHKA U DIIEKTPOTEXHHUKA

(KOl 1 HaMEHOBAHKE HAIPaBJICHUS / CIIECIMATIBHOCTH)

DIEKTPUUECKUE CTAHIIUHA

(HanMeHOBaHHe NPOQHIL / MArUCTEPCKON MPOrpaMMBI / CHIEIIHAII3ALHH )
OakasiaBpuaT

(OakanaBpHaT, MarucTpaTypa, CelUaIuTET)

O4Hasi, 3a049Hast

(ouHast, 3a04HasA, OUHO-3a0YHAs)

HaHpaBHCHI/Ie ITIOATOTOBKH.

HamnpaBneHHOCTB (TPOQuIIb):

[Iporpamma:

®dopma oOydeHus:

dopma o0ydeHus OuHas 3aoyHas
Cemectp 7 7
Oo6mas Tpy10€MKOCTh B 3.€./9acax 3,5/126 3,5/126
KonrakTHas padoTta (4yac.), B TOM YUCIIE 55 18
JexnuH (Jac.) 34 6
nabopaTtopHble paboThI (Yac.) 17 6
npakTHdecKkue (CeMUHApCKKe) 3aHsaTHs (Jac.) - -
CamocrosiTenbHast paboTa (4ac.), B TOM YHCIIe 26 90
KYpCOBOM MpoeKT (paboTa) (cemecTp/dac.) - -
KonTtposs (3x3aMeH, yac./3a4éT) JK3AMEH | IK3AMEH
’ (45) (18)

Jlonenk, 2023 r.




Pabouas nporpamma aucimmanms: «IneKTpoMexaHuyeckue MEePexXO/HbIE POLIECChI»
COCTAaBJICHA B COOTBETCTBHH ¢ y4eGHBIMM niaHamu no HaNpaBjIeHHUIO [ONOTOBKH
13.03.02 «DOneKTposHepreTHka YICKTPOTEXHHKA» (npoduns «DaeKTpuyeckue cran-
wn») s 2023 roza npuéma o 04HOI ¥ 3a04HOM dopmam o6yuenns.

CocraBurens:

AoueHT kadeapw
«InekTpuueckue CHCTEeMbD», K.T.H., IOUEHT Wommmmemm J.B.
)

Pabouas nporpamma PACCMOTPEHA W NPHHATA HA 3aceaHnN Kadenpsi «Dnek-
TPHYECKHE CHCTEMBIY.

lporokonor « 0¥ » ©3 2027 rona Ne _¢

3asenyiouwmii kadenpoii [onkosnuyenxo J1.B.
% ; (®HO,)

Paboyas nporpamma cornacosana ¢ Beiyckaroutel Kaeapoii «Inexrpuieckue
CTaHLHM».

Mpotokonor « /4 » © 2 2029 rojaNe
3aseayrommii Kadeapoii cf : Tkavenxo C.H.
(mozmmcy) (®.H.0.)

PaGouas nporpamwma onobpena yueGuo-meronnueckoii kommeeneii JAOHHTY
N0 HanpaesieHHIo noarorosku 13.03.02 — «IneKTpoIHEepreTHKA 1 EKTPOTEXHMKAY.

lpotokonor « 23y 0©% 2073 romaNe _2
lpeacenarens f Tkavenko C.H.
(noatiucs,) (@®1.0.,)

Pabouas nporpamma npoasena juis 20 roaa npuéma na 3acenanuy Kadeapsi
«INEKTPHYECKHE CHCTEMBI.
INpotokon or « » 20___romaNe

3asenyroumit kadeapoii

(noamics) (®HO.)

Pabouas nporpamma npoaaena s 20___ roaa npuéma Ha 3acenanum kadeapsi
ONeKTPHYECKHE CHCTeMBIY.
ITporokon ot « » 20___romaNe

3asenyiommii kadeapoii

(moamics) (®.H.0.)

PaBouas nporpamma npoanena juis 20 rosa npuéma Ha 3acenaHnu kadeapsi



Pabouas mporpamma npoasiena s 20 roja npuéma Ha 3acelaHuu Kadeapsl

«DNEKTPUUECKUE CUCTEMBDY.
[IpoTokoi oT « »

20 roma Ne

3aBeayrommii kKaheapoin

(Tmoammch)

(®.11.0.)

PaGouast mporpamma npoasiena s 20 roja npuéma Ha 3acelaHuH Kadeapbl

((SHCKTPI/I‘-IGCKI/IC CHCTCMBD».
HpOTOKOH 0T « »

20 roga Ne

3aBeayromuii kaheapou

(moamucs)

PaGouast nporpamma npoasiena as 20

«DIEKTPUUECKUE CUCTEMBDY.
[TIpoTokoi oT « »

(®.11.0.)

rojia npuéma Ha 3acelaHuu Kadeapsl

20 roga Ne

3aBenytromuii kadenpoit

(Toamch)

Pabouas nmporpamma npoasiena s 20

«DIEKTPUUECKUE CUCTEMBD.
[Tporokoi oT « »

(®.11.0.)

rojia npuéma Ha 3acelanuu Kadeapbl

20 roga Ne

3aBenyrommii kaheapon

(moamuce)

PaGouast mporpamma npoasiena s 20

«INEKTPUUECKUE CUCTEMBDY.
[Iporokoi oT « »

(®.11.0.)
roja mpuéma Ha 3aceIaHuu Kadeapbl

20 rtomaNe

3aBenyrommii kaheapoun

(moamuce)

(®.11.0.)



1. OFBEKT, IHEJIb U 3AIAYHY OCBOEHUA JNCHUIIJINHBI

3HavYeHUEe AUCIUIUIMHBI "DIEKTPOMEXaHUUYECKUE TEPEXOHBIE Mpolecchl’" B pe-
IICHUW OOIINX HAPOTHOXO3SIMCTBEHHBIX 3a7a4 3aKJIF0YaeTCs B TOM, YTO OHA OyJeT OKa-
3pIBaTh COJACHCTBHME HE TOJBKO JUIsI TIOBBIIICHUS HAACKHOCTH (HYHKIIMOHUPOBAHUS
ANEKTPUUYECKUX CHCTEM B HOPMAIBHBIX U TMEPEXOJHBIX PEXKUMAX B COOTBETCTBUU C
OTIpEJICTICHHBIMH TIPABWJIAMH, HO TakKe B ()OPMHUPOBAHUIO CAMUX MPABWI U CTPATETHH,
KOTOpbIE 00ECIEYNBAIOT YCIICITHOCTh IEUCTBUM.

Heabio aucuumiuHbl sABJsAeTcsA: GOPMUPOBAHUE CHUCTEMATH3UPOBAHHBIX TEO-
PETUYECKUX U MPAKTUYECKUX 3HAHWN U HABBIKOB aHANM3a 3JIEKTPOMEXaHUYECKUX TIepe-
XOJIHBIX MpOIEccax MPU MaJbIX U OOJBIIMX BO3MYIICHUSX B JIEKTPOIHEPTETUUECKUX
cuctemax. M3ydyeHre MeTo/I0B aHallM3a CTaTUUEeCKOW M TMHAMHYECKOW YCTOMYMBOCTH U
MEPOTIPUATUIN 110 UX 00ECTICUCHHUIO.

B pe3ynbTaTe 0CBOEHUS TUCHUILUIMHBI CTYJICHT JTOJDKEH:

3Hamb:

- OCHOBHYIO TE€PMHUHOJIOTHIO, (DU3UUYECKUE OCHOBBI U 3aKOHOMEPHOCTH IMpPOTEKa-
HUS DJIEKTPOMEXAHUYECKUX MEPEXOIHBIX MTPOLECCOB;

- CTaTUYECKUE U JUHAMUYECKHE XapPaKTEPUCTUKA CUHXPOHHBIX U ACHHXPOHHBIX
AIEKTPUYECKUX MAIIINH;

- KPUTEPUH YCTOMYMBOCTH 3JIEKTPOMEXaHUYECKOTO 00O0PY/IOBaHUS B HOpMAab-
HOM, TMHAMHUYECKOM aBAPUMHOM U IOCIIEAaBAPUMHOM PEKUMAX;

- METOAbl MAaTEMaTUYECKOI'0 aHaIu3a JJIEKTPOMEXAHUYECKUX MEPEXOIHBIX IIPO-
[[ECCOB TPU OOJIBIIIUX M MaJIbIX BO3MYIIEHHUAX (OLIEHKH TUHAMHYECKOW U CTaTUYECKOU
YCTOMYHBOCTH);

- 3aKOHOMEPHOCTH BIUSHUS CHUCTEM aBTOMAaTUUYECKOTO PETYIHPOBAHUS BO30YXK-
JICHUSI CUHXPOHHBIX T'€HEPATOPOB HA YCJIIOBUS YCTOMYMBOCTH SJIEKTPOIHEPTETUUECKHUX
CUCTEM;

- HOPMATUBHO-TEXHUYECKUE JOKYMEHTHI, KACAIOIMNECS CTATUYECKON U JTMHAMMU-
YECKOM YCTOMYMBOCTH T'€HEPATOPOB JICKTPOIHEPTETUUECKUX CUCTEM, CUCTEM DIIEKTPO-
CHA0KEHHMSI U Y3JIOB HArPy3KH;

- METOJbI PACYETOB CTATUYECKOW U JUHAMHYECKON YCTOMYMBOCTH 3JIEKTPOIHEP-
FETUYECKUX CUCTEM;

- TEXHUYECKHUE CTIOCOOBI U CPEJICTBA YIYUIICHUS YCIOBUM CTATUUECKOW, TUHAMHU-
YECKOU U PE3YJIbTUPYIOIIEH YCTOMYMBOCTH JICKTPOIHEPTETUUECKUX CUCTEM;

ymems:

- aQHAJM3UPOBATh HAYYHO-TEXHUYECKYIO WH(MOpMAINIO, KAaCAIONIYIOCS SJEKTPO-
MEXAHUYECKUX IEPEXOJHBIX ITPOLECCOB, YCTOMYMBOCTH JJIEKTPOIHEPTETUUECKUX CH-
CTEM, CHCTEM DJIEKTPOCHAOKEHHUSI M Y3JIOB HATPY3KH;

- CaMOCTOSITEJIbHO TPUMEHSATh TPeOOBaHMS HOPMATHUBHBIX JIOKYMEHTOB IIpH
ONPEAECICHUN YCIOBUM YCTOWYMBOCTU JJIEKTPOIHEPreTUYECKUX CHCTEM U Y3JIOB
Harpy3Ku;

- COCTaBJISITh MaTEMAaTUYECKHUE MOJEIHU JJIEKTPOIHEPTeTUYECKUX CHUCTEM ISl
MPOBEJCHUSA PACYETOB CTATUYECKOW U JUHAMUYECKON YCTOMYUBOCTH;

- PacCUMTHIBATH MAPAMETPHI AJIECKTPOMEXAHUYECKUX MEPEXOHBIX MPOIECCOB U
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ONPEIENATh YCIOBUS CTATHUECKOW M JUHAMUYECKON yCTOMYMBOCTH AJIEKTPOIHEPTeTH-
YECKOM CUCTEMBI;

- pa3pabaTpIBaTh MEPOTPHUATHS U BBIOUPATh CPEACTBA JIJIsi OOeCIIedeHUsT HEO0X0-
JMMOT0 Ka4eCTBA AJIEKTPOMEXAHUUECKOTO MEPEXOIHOr0 MPOIEecca, YCTOMYMBOM U KO-
HOMHUYHOU PabOTHI 3JIEKTPOMEXAHNYECKOTO 000pYA0BaHNS,

- HAy4YHO aHAJU3UPOBATh PE3YJbTAThl PACUETOB WM UCCIIECIOBAHUI AJIEKTpOME-
XaHUYECKUX TIEPEXOJIHBIX MPOIECCOB B BJIEKTPOIHEPIETHUECKUX CHUCTEMAxX M y3Jax
Harpy3KH,

enaoemn:

- Pa3JIMYHBIMU CIIOCOOAMM MOMyYEHUsI HHPOPMAIIMK O HOBEUIIIUX pa3paboTKax B
00JIaCTH 3JEKTPOMEXAHUYECKUX IEPEXOJIHbIX MPOLECCOB B AJIEKTPOIHEPrEeTHUECKUX
CUCTEMaX;

- 3HaHMSIMU PA3JIMYHBIX METOJOB MAaT€MAaTUYECKOr0 aHAIM3a U MOJEIUPOBAHUS
AIEKTPOMEXAHUYECKUX MEPEXOHBIX MPOIECCOB;

- HaBBIKAMU COCTABJICHUSI CXEM 3aMEIICHUS U ONpPEEeICHUs UX MapaMeTpOB s
MOCJIEAYIOIIETO BBITIOTHEHUS PACUYETOB JJICKTPOMEXAHUUYECKUX MEPEXOHBIX IpOIleC-
COB.

[lepeuncneHnnbie pe3yJbTaThl O0YUYEHUS SIBISIOTCS OCHOBOM it POpMHUPOBAHUS
CHEQYIOMMNX KOMIIETEHIINH:

- CIMIOCOOHOCTh MOJCIUPOBATH O0BEKTHI MPOPECCUOHATIBHON JEATENBHOCTH C UC-
MOJIb30BAaHUEM CTaHAAPTHBIX MMAKETOB M CPEACTB aBTOMATU3UPOBAHHOTO MPOEKTUPOBA-
aus (I1K-2);

- CIIOCOOHOCTH OMpPEAENATh MapaMeTpbl 000PYAOBAHMS, PACCUUTHIBATH PEKUMBbI
paboThI U y4acTBOBATh B BEJCHUU PEKUMOB O0BEKTOB MPO(PECCHOHATBHOM JIeITeTbHO-
cru (TTK-5);

- TOTOBHOCTbH OTIPEIENISITh U 00ecrieunBaTh A (PEKTUBHBIE PEXKUMBI TEXHOJIOTHYE-
CKOTO mporiecca 1o 3aaanHoi meroauke (ITK-6).

2. MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA30OBATEJIbHOM
IHPOI'PAMME

JucuumnirHa OTHOCUTCA K 4acTH, (OPMHUPYEMOM ydacCTHHMKaMU 0Opa3oBaTeib-
HbIX oTHOIIEHUH, biioka 1 «lucuuminnasl (MOAyJn)» y4eOHOrO IJIaHa.

basupyercs Ha 3HAHHUSAX U YMEHUSX, KOTOPBIE CTYJIEHT MPUOOPEN MPU OCBOCHUU
MPEAIIECTBYIOIMX TUCIUIUINH: «Pu3nka», «Teopetnueckas Mexanuka», « Teopernde-
CKHE OCHOBBI 3JIEKTPOTEXHUKNY, « DJEKTPUUECKUE MAIIUHBD), « DJEKTPUUECKUE CHUCTE-
MBI U CET», « ITEKTPOMArHUTHBIE TIEPEXOJIHBIE TPOIIECCHI».

3HaHUS U YMEHUS, TPUOOPETEHHBIC TTPU OCBOCHUU JTAHHOM TUCIUTIINHBI, peau-
3YIOTCSI CTYICHTOM MPU W3YUYECHHUH MOCIEAYIOMUX AUCIUIIINH: «OCHOBBI pelieHON 3a-
IIMTHl M1 AaBTOMATU3AIMU DJIEKTPUUYECKUX CUCTEM», «DIEKTPUUECKash 4aCTh CTAaHUHMMN U
MOACTaHIMI», «Teoprus aBTOMAaTUYECKOTO YIPABJICHUS», MPU BBINOJHEHUHW HAYYHO-
UCCIIeIOBATENbCKOM pabOThI M MPOXOXKACHUHU TOCY/IapCTBEHHON UTOTOBOM aTTeCTAINH.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

3.1. PacnpenesieHue y4yeOHbIX 4YacOB MO TeMaM IMCHUIJIMHBI M BHAAM
3aHATHN

KonnuectBo yacoB

No HaumenoBanue tem (ounasi/3aounas popma)
TEMBI (comeprkaTeIbHBIX MOYJICH ) Beero B TOM YHCJIC
Jlekyu | Ilpakr. | Jlabop. | CPC
1 BgeacHue. 1/2 1/0 0/2
OCHOBHBIE TOHSATHS W OIpPEAEICHUS DIIEK-
2 | TPOMEXaHHYECKUX MMEPEXOTHBIX MPOIECCOB B | 1/2 1/0 0/2

QJICKTPHUYCCKUX CUCTCMAX.

OCHOBHBIE XapaKTEPUCTHUKH CHHXPOHHOI'O
reHeparopa B MPOCTEUIIEH U CII0KHOU AJIEK-
TpUYECKUX cucTeMax. CucremMa OTHOCUTEINb-
HBIX CAWHUII. YPaBHeHI/Ie ABWIKCHUS POTOpA.

6/8 2/1 2/2 2/5

[IpakTHueckue  KpUTEpUHU  CTaTHYECKOM
YCTOWYHBOCTH.

3/6 2/1 1/5

Metox MajbIX KoleOaHWH Ui HCCIeqoBa-
5 | HMS TEepexXOJHBIX IMPOILECCOB Npu Majibix | 4/7 2/0 217
BO3MYIICHHSIX.

[Iponeccsl U yCTOWUYMBOCTH B cuUcTeMe "He-
pEeryIHpyeMBIi TeHEepaTop - MIUHBI OECKO-
HEYHON MomIHOCTH" 0e3 ydera MepexOoqHBIX
MIPOIIECCOB B POTOPE.

6/7 2/0 2/0 217

[Iponeccsl U yCTOWYMBOCTH B cucTeMe "He-
peryinupyeMblid TeHepaTop - HIMHBI 0ecKo-
HEYHOM MOIIHOCTU" C Y4ETOM MEpPEXOJHBIX
MIPOIIECCOB B POTOPE.

6/7 2/0 2/2 217

IIpoueccel M ycTOMYMBOCTH B CHCTEME 'pe-
ryaupyemsiii renepatop ¢ APB nponopuuo-
HQJIBHOTO THUIIA - IIWHBI OECKOHEYHOH Moll-
HOCTH".

6/6 2/0 2/0 2/6

[Iporeccel U ycToiUMBOCTH B cucTeMe '"pe-
9 | rymupyemsiii reneparop ¢ APB cunbhoro | 3/6 2/0 1/6
IENCTBUSA - IUHBI OECKOHEYHON MOIIIHOCTH".

AHaM3 CTaTUYECKOW YCTOWYHMBOCTH CIIOXK-
10 | HO# HeperynupyeMoll MO3HMIMOHHONW KOH- | 6/6 2/0 2/0 2/6
CEPBAaTUBHOM AIEKTPUYECKON CUCTEMBIL.

HepeXO,Z[HBIC mponeccol B CHCTCMAX JJICK-
TpOCHa6)KeHI/I$I IMPpU MAJIbIX BO3MYIIICHUAX.

11 6/7 4/0 217

IIpakTuecKUil KpPUTEpUN CUHXPOHHOM IHU-
HaMHYECKOW YCTOMYHUBOCTH.

12 6/9 2/2 2/2 2/5

AHan3 yCTOMYMBOCTH HA OCHOBE AHAJIUTH-
13 | yeckuX M YHCIEHHBIX METOAOB pacueTa Ie- 3/4 2/0 1/4
PEXOIHBIX MPOIECCOB.

14 | IlepexoaHble MPOIECCHI B CHUCTEMax DIEK-
TPOCHAOKEHMSI TPU OOJIBIITUX BO3MYIIICHUSIX.

9/9 4/0 2/0 3/9

15 | ACHHXpPOHHBIM PEXUM CHHXPOHHBIX I'€HEpa-
TOpPOB.

6/8 1/0 3/2 2/6




KonuuecTBo uacoB
No HaunmenoBanue tem (ounasi/3aouHas popma)
TEMBI (comepxaTenbHbIX MOJTyJIEN) Beero B TOM 4HCJIE
Jlekum | Ilpakr. | JIabop. | CPC
16 | Pecunxponuzanus CHHXPOHHBIX T€HEpaTo- | , , 1/0 1/4
POB U Pe3yJIbTUPYIONIAsl YCTONYHUBOCTb.
17 | MepomnpusiTus 0 NOBBIIEHUIO HAIEKHOCTH,
YCTOMYMBOCTH W KayecTBa IMEpeXOoAHbix | 3/4 2/2 1/2
MPOIIECCOB B AIEKTPHUECKUX CUCTEMAX.
KoHnTtakTHas paboTa (JI0NMOJTHUTEIIbHAS ) 416
KypcoBas pabora (mpoekr) - -
HMroro no Bujam 3aHATHH 81/108 | 34/6 17/6 26/90
Kontposb 45/18
UTOoro 126

(I)opanOBaHne KOMIIETEHLIU B pe3yabTatTe 0OCBOCHHUA TEM NTUCHUILIINHDBI

T
KOMHeTeHHI/II/I €MbIl JUCIHUIIJIMHBbI, HAIICJICHHBIC HA BpraﬁOTKy
KOMIIETCHIIUHN
I1K-2, I1IK-5, TIK-6 Temer 1 -17
3.2. Jlekuum

Tema 1. Beenenue.

Conepxanue Temsl 1: Iens kypca n npeamet nydeHuss. OCHOBHBIE 3aa4U Kyp-
Ca M €ro CBA3b C IPYrUMH JucHuIiiMHaMuA. OCHOBHBIE MTOHATHS U onpeaeseHus. Knac-
cu(uUKalus 3JEKTPOMEXAaHUUYECKUX MEPEXOAHBIX MpoueccoB. OCHOBHBIE MOJIOKEHUS,
KOTOpBIE NMPUHHUMAIOTCS MPU aHAIW3€E. 3aJayd HMCCIENOBAHUS DJIEKTPOMEXAHUYECKUX
NEepPEXOAHBIX MPOLECCOB U UX 0COOCHHOCTH. JlomymieHus, IpUHUMAaeMbI€ MPU aHAIHU3E
AIEKTPOMEXAHUYECKUX NEPEXOAHBIX TpoueccoB. TpeOoBaHMS K YCTaHOBUBIIUMCS H
IIEPEXOIHBIM pexxuMamMm. KauecTBo nepexoaHoro npouecca.

Jluteparypa k Teme 1: [1, 2, 3].

Tema 2. OCHOBHBIE TOHATHUS U ONIPENEICHUS FIEKTPOMEXAHUYECKHUX MTEPEXOTHBIX
IIPOLIECCOB B DIIEKTPUYECKUX CUCTEMAX.

Conepxanue Tembl 2: IToHsiTUE mpocTeHIed, TPOCTOM U CI0XKHOM 3JIEKTpHUYe-
CKOW CUCTEMBI. BEKTOpHBIE AMArpaMMbl U COOTHOIIEHUS MEXIY IMApaMeTpaMHu B MPO-
CTEUILIEN DIEKTPUUYECKOU CUCTEME. YTJIOBbIE XapaKTEPUCTUKHA MOIIHOCTU MPOCTEUIIEH
AIEKTPUYECKON cucTeMbl. Bausiane HecummeTpuu potopa 1 APB Ha yriioBele Xxapakre-
pUCTUKHU. MeanbHbIi Tpeies MOITHOCTH U 3arac CTaTUYECKON YCTOMYUBOCTH.

Jlutepatypa k Teme 2: [1, 2, 3].

Tema 3. OCHOBHBIE XapaKTEPUCTUKU CUHXPOHHOI'O T€HEPAToOpa B CI0KHOM dJIEK-
Tpuueckoil cucreme. CUCTEMA OTHOCUTEIBHBIX EAMHUL. Y PABHEHUE JIBH)KEHHS pOTOPA.
Conepxxanue Tembl 3: [lpuniun Hamoxxenust pesxkumMoB. COOCTBEHHBIE U B3aWM-
HbIE COIPOTHUBIICHMS, MPOBOAUMOCTH, TOKH. 3aBUCHUMOCTH aKTHMBHOM M pPEaKTUBHOMN




8

MOIIIHOCTEH OT yrjia CABHra poToOpa B CIOKHOW 3JIEKTPUUYECKOi cucTeme. BiusHue u
y4eT Harpy3ku. J[efiCTBUTENBHBIN Mpeaea MOITHOCTH MPH yYETe HArPy3KHU CTaTHUCCKHU-
MU XapaKTEPUCTUKAMHU M TOCTOSTHHBIM COMPOTHBJICHUEM.

Jlutepatypa k Teme 3: [1, 2, 3].

Tewma 4.IIpakTHuecKkue KpUTEPUHA CTATUYECKON YCTOMYMBOCTH.

ConepxxaHue Tembl 4: DHepreTuyeckas TPAaKTOBKA IMPAKTHUYECKHX KPHUTEPHUEB.
[IpssMOM MPaKTUUYECKUN KPUTEPUN CTATUUECKOM YCTOMYMBOCTU BJICKTPUYECKOM CHUCTE-
Mbl. KocBeHHbIE (BTOPUYHBIC) MPAKTUYECKHE KPUTEPUM CTATUYECKON YCTOMYMBOCTH.
[IpuMeHeHre NMpakTUYEeCKUX KPUTEPHUEB CTaTUYECKOM ycToiunBocTU. O000IIEHHE MO-
JYYEHHBIX MPAKTHUYECKUX KPUTEPUEB CTATHUECKON YCTOMYMBOCTH 3JIEKTPUYECKOUN CH-
CTEMBI.

Jlutepatypa k Teme 4: [1, 2, 3].

Tema 5. Meton manbix KOjJeOaHUN IS UCCIEIOBAHUS MEPEXOIHBIX MPOIIECCOB
MIPU MaJIbIX BO3MYIIECHUSX.

Conepxanue Tembl 5: CyIIHOCTh METOJIa MaJIbIX KOJeOaHuM, KOTOpasi OCHOBaHa
Ha nepBoil ¥ BTopou TeopeMax A.M. JlsmyHoBa. O0mias 3aga4ya ucciaeqoBaHUs CTaTH-
YECKOM YyCTOMYMBOCTH, €€ MaTeMaTnyeckast (POpMyJUpPOBKa U METOJIbI perieHus. Buus-
HUE PACTIONIOKEHUSI KOPHEH XapaKTepUCTUUECKOTO YPaBHEHUS HAa KOMIUJIEKCHOM TLIOC-
KOCTH Ha XapakTep MepexoaHoro mpoiecca. Heobxomumpie W JOCTATOYHBIC YCIOBUS
CTaTUYECKON yCTOMYMBOCTU. ANreOpanvyeckue M YacTOTHBIE KPUTEPUU CTATUYECKOM
YCTOMYUBOCTH.

Jluteparypa k Teme 5: [1, 2, 3].

Tema 6. IIporecchl U YyCTOWYHUBOCTh B CUCTEME "HEpETryJUpPYyEMblid T€HEPATOp -
IIMHBI OECKOHEYHON MOITHOCTH' ' 0€3 yueTa MepeXOoqHBIX MPOIECCOB B POTOPE.

Copepxanne TeMbI 6: YpaBHeHHE MaJbIX KosiebaHuil 6e3 u ¢ yuetom aemidupo-
BaHMs. lccienoBaHue CTaTM4ECKONM YCTOMYMBOCTH HEPETYJIUPYEMOUN MPOCTEUIIEN CH-
CTEMBI 0€3 U C yYETOM BIUSHUS J1eMII(PUPOBAHHUS.

Jlutepatypa k Teme 6: [1, 2, 3].

Tema 7. IIponieccel 1 yCTOWYHMBOCTh B CHCTEME '"HEPETrYJIHUPYEMBINA T'€HEPATOP -
IITUHBI 0ECKOHEYHON MOIITHOCTH" ¢ YY4ETOM IEPEXOIHBIX TIPOILIECCOB B POTOPE.

Conepsxanue TeMbl 7: YpaBHEHUE MaJbIX KOJIeOaHUN C y4eToM JAeMI(UpoBaHUs
Y 3JICKTPOMArHUTHBIX MEPEXOHBIX MPOLECCOB B porope. MccaenoBanue ctaTuuecKon
YCTOWUYHUBOCTH HEPETYIUPYEMOU MPOCTEUIIEN CUCTEMBI C YYETOM 3JIEKTPOMArHUTHBIX
MEePEXOAHBIX MPOIECCOB B OOMOTKE BO30YXKIACHHs. TpH BUAA HAPYIICHUS CTATUYECKON
YCTOMYMBOCTHU (CIIOJI3aHUE, CAMOBO30YXICHUE, CAaMOPACKaYMBaHUE), YCIOBUS UX BO3-
HUKHOBEHHS.

Jlutepatypa k Teme 7: [1, 2, 3].

Tema 8. IIpouecchl U yCTOMYMBOCTh B CHUCTEME ''PEryJIMPYEMBIN T'€HEPATOp C
APB nponopiroHanbHOro TUNA - MIWHBI 0€CKOHEYHON MOIIHOCTH".
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Conepxanue tembl 8: CTpykrypHas cxemMa APB mponopiimoHasbHOrO THIIA.
VYpaBHEeHHE MajbIX KOJEOAHMI MPOCTEHIIEH CUCTEMBI C TEHEPATOPaMH, KOTOPbIE UMe-
10T APB nponopiuonansaoro tuna. Cratnyeckas yCTOMYUBOCTD MPOCTEHUIIEH CHCTEMBI
IIPU PETYJIUPOBAHUH BO3OYXKIEHUS €€ T€HEPATOPOB PETYIATOPOM IMPOMOPLIMOHAIBEHOTO
JEHUCTBUS.

Jlutrepatypa k Teme 8: [1, 2, 3].

Tema 9. Ilpomeccsl U yCTOMYHUBOCTh B CUCTEME '"pEryiaupyeMblil reHepaTtop ¢
APB cuiapHOTr0 IeiCcTBUS - HIMHBI OECKOHEUYHON MOIITHOCTH".

Conepxanue Ttembl 9: CrpykrypHas cxemMa APB cunpHOro neicTBus.
Craruueckasi yCTOMYMBOCTh MPOCTEHIIEH CUCTEMBI MIPU PETYJIUPOBAHUU BO30YKIACHUS
€€ TeHEepaTOPOB PETYJIATOPOM CHIIBHOTO JCHCTBHUA. YTPOILEHHbIE COOTHOUICHUS IS
OTIPEJICIICHHS CTATHUECKOM YCTOMUMBOCTH, BBITEKAIOIINE U3 METO/Ia MAJIbIX KOJIEOaHUH.

Jlutepatypa k Teme 9: [1, 2, 3].

Tema 10. AHanu3 cTaTHYECKON YCTOMYHUBOCTH CIIOKHOM HEPETYyJIUPYyEMOMN MO3H-
LIHOHHON KOHCEPBATUBHOU JIEKTPUYECKON CUCTEMBI.

Conepxanue Tembl 10: Cratnyeckas yCTOMYHMBOCTBH JJIEKTPUYECKOW CHUCTEMBI,
COCTOSILIEH U3 IBYX 3JIEKTPOCTAHIMI, KOTOpbIe padoTaloT Ha 001y Harpy3ky. OcHO-
BBl QHAJIN3a CTATUYECKOW YCTOMYMBOCTHU CIIOKHBIX CHCTEM.

Jlureparypa k Teme 10: [1, 2, 3].

Tema 11. Ilepexoanble mpoLECCHl B CUCTEMaxX 3JEKTPOCHAOKEHHUS MPU MaJIbIX
BO3MYILUECHUSX.

Conepsxxanue tembl 11: OOmas xapaktepuctuka npooiaembl. CTaTHUECKUE U Ju-
HAMUYECKHE XapaKTEPUCTHUKW ACUHXPOHHBIX M CHUHXPOHHBIX JABUrarenei. JlaBuHa
HaIpspKeHUs: (CTaTUuecKasi yCTOMYMBOCTh HArpy3KH, OINPOKUIBIBAHUE JABUTATEINCH).
OcHOBHBIE pacyeTHbIE COOTHOLIEHUS. [IpakTnueckne KpuTepun CTaTUYECKOW yCTOMYH-
BOCTH Harpy3ku. Ilepexomnble mpouecchl TPy U3MEHEHUU HAIPSKEHUS U 4acTOThI B
CUCTEMAaX 3JIEKTPOCHAOKEHHUS.

Jlutepatypa k Teme 11: [1, 2, 3].

Tema 12. [IpakTrueckuii KpUTEpHU CUHXPOHHOW TUHAMUYECKOM yCTOMYMBOCTH.

Conepxanue Tembl 12: ITonstue quHamuyeckod yctrorunBocTu. OCHOBHBIE J0-
NyIIeHUs], TIPUHUMAaeMble TIPU aHAJIM3E JTUHAMUYECKOW ycrtoiunBoctu. Konebanue re-
HEpPaTOPOB M HIHEPTreTUYECKHE COOTHOIICHUS TPU KOJICOAHMSIX, BO3HUKAIOIIUX TPHU
OONBIIMX BO3MYIICHUSIX pexuMa. [ToHsATHE KpUTepueB AMHAMHUYECKON yCTOWYHUBOCTH.
Merton miomaaei U BBITEKAIOIMKA U3 HETO KPUTEPUN JUHAMUYECKOM YCTOMYHMBOCTH.
[IpumeHenne MeToaa IIOMAAEH K OLIEHKE MPEAEIBHOrO yIila OTKIOUYEHUS KOPOTKOTO
3aMBIKaHUs B YCIIOBUSIX MPOCTEHIIECH CUCTEMBbI. Pa3nuyuHble NPUMEHEHU METOJa IMIIO-
manen nis yuera aeiicteust APB u BiustHus nemndupoBanus. [Ipumenenue crnocoda
TUIOIIA/IEH TIPU UCCIIENOBAHNH JUHAMUYECKON YCTOMYMBOCTH JABYX CTAHLIUM.

Jlutepatypa k Teme 12: [1, 2, 3].
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Tema 13. AHanu3 yCTOWYMBOCTH Ha OCHOBE aHAJIUTHUYECKUX U YMCIEHHBIX METO-
JIOB pacyueTra NepexoHBIX MPOIECCOB.

Conepxannie TeMbl 13: CrocoObl pemeHust aud@epeHuanbHbpIX YpaBHEHUNH OT-
HOCHUTEJIBHOTO JBIKEHHUS pOTOpa. AHATUTUYECKOE PEIICHUE YpaBHEHHs B CiIydae MoJ-
HOTO cOpoca MOIIHOCTH. UKClIeHHbIE METO/IBI PEIICHUSI YPAaBHEHUS JBMKEHUSI POTOpA.
MeTton mocnenoBaTeNbHBIX MHTEPBAIOB. AJTOPUTMBI pacdyeTa 3JIEKTPOMEXaHUIECKUX
MEePEXOIHBIX MPOIIECCOB 0e3 U ¢ yueToMm u3MmeHeHus nepexoaHoil EJIC u nepexoaHbix
npoliieccoB B porope. Biausinue nemndupoBanus v AUCTBUS aBTOMATUYECKOTO PETYJIN-
pPOBaHUsI CKOPOCTU MpPH MOJIHOM cOpoce MoimHocTu. Konebanue poropa moja Bo3ew-
CTBMEM BHEIIIHEW FrapMOHUYECKON CHUIIBI.

Jlutepatypa k Teme 13: [1, 2, 3].

Tema 14. IlepexoiHble MPOIECCHl B CUCTEMAX JJIEKTPOCHAOXKEHHS MPU OOJIBIINX
BO3MYILLIECHUSX.

Conepxanue tembl 14: Ilyck nurareneit. CnocoObl MycKa 3JIEKTPOIBUTATEIICH.
CpaBHEHHE pa3IMYHBIX CIIOCOOOB MycKa. Y paBHEHUE ABUKEHUS MPHU ITyCKE U €r0 UHTE-
rpupoBanue. CamoBo30yxaeHue AJl npu npuMEHEHUH MOCIIEI0BATENbHON €MKOCTHOM
KOMITEHCalMK IpH mycke. Camo3anyck siekrpoasurareneid. O0mue cBeieHuss 0 caMo-
3amycke apurareneil. Metoasl pacuera camo3zamycka. [lytu obecrieuenus: camo3arycka.
BHe3anHble U3MEHEHUs peXUMa B CUCTeMax 3eKTpocHaOxeHus. HaOpoc Harpy3ku Ha
ACUHXPOHHBIE M CHUHXpOHHbIE auratenu. COpoc HampspkeHus. BimsHue peskomnepe-
MEHHOW Harpy3ku Ha paboTy CHCTEMBI 3JIEKTPOCHA0XKEHHUS.

Jluteparypa k Teme 14: [1, 2, 3].

Tema 15. ACUHXPOHHBIN PEKUM CHHXPOHHBIX T€HEPATOPOB.

Conepxanue Tembl 15: TlpuyumHBI BO3HUKHOBEHHUSI ACHHXPOHHOTO pEXKUMA.
[Ipomecchl mpu  BBIMAJICHUM TE€HEpAaTOopa U3 CHHXPOHU3MA M MEpexoje K
YCTAHOBUBIIEMYCSI ~ aCUHXPOHHOMY  pexumy. Dusnueckue  mporecchl  MpHU
YCTAHOBUBIIIEMCSI ACMHXPOHHOM pexkume. OOImas XapakTepUCTUKa TOBEJICHUS
reHepaTopa B AaCHHXPOHHOM pexkume. OnpenesnieHue AacHHXPOHHOTO MOMEHTa U
MOITHOCTH. [IpUMEHUMOCTH (IOMYCTUMOCTb) AaCHHXPOHHBIX PEXKHUMOB. 3ajaud,
BO3HUKAIOIIWE MPU UCCIETOBAHUM ACUHXPOHHBIX PEKUMOB B DJIEKTPUUECKUX CUCTEMAX.

Jlutepatypa k Teme 15: [1, 2, 3].

Tema 16. PecuHXpoHUM3alMsi CUHXPOHHBIX TE€HEPATOPOB U PE3YIbTUPYIOLIAS
YCTOWYHUBOCTb.

Conepxanue TeMbl  16: Tlowarne o  pecuHxpoHuszauuu. Kpurepuii
PECUHXPOHU3ALINH.

JIuteparypa k Teme 16: [1, 2, 3].

Tema 17. MeponpusiTHs 10 MOBBIIICHUIO HAJICKHOCTH, YCTOMYHMBOCTH U Ka4yeCTBA
IIEPEXOAHBIX IIPOLECCOB B IJIEKTPUUYECKUX CUCTEMAX.

Conepxxanue TeMmbl 17: Knaccudukamuss wmeponpusituid. OCHOBHBIE U
JOIIOJIHUTEINIBHBIE MEPONPUATHS 10 YIYUYLIEHUIO YCTOMYMBOUYTU. Meponpuarus
pexuMHOro xapakrepa. ConpoTHUBIEHUS, BKIOYAEMbIE B HEUTpaAIU TPAHCPOPMATOPOB.
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YCTaHOBKM I DJIEKTPUYECKOTO TOpMOXEHMs. [lepeximodyaresnbHble  MYyHKTHI.
Y cTaHoBKM ITPOAO0JIBHOM KOoMIeHcanuu. [I[pumMeHeHne CHHXpOHHBIX KOMIIEHCATOPOB Ha
MMPOMEKYTOUHBIX TMOACTAHIMUAX. YIIPABICHUE HATPY3KH. ABTOMATHYECKAs YaCTOTHAs
pasrpy3ska.

Jlutrepatypa k Teme 17: [1, 2, 3].

3.3. IllpakTnyeckue 3aHATUS
B y4ueOHOM miaHe He 3arIaHupPOBaHO.

3.4. JIabopaTopHbie padoThI

No O0bem, yac. Jlutepa-
Tema paboTsI

n/m OYH/3209H Typa

1 VTJI0BbIE XapaKTEPUCTHKH MOIIHOCTH TPOCTEHIEH 3eK- 22 [1, 2, 6]

TPUYECKON CUCTEMBI.

AHanau3 CTaTUYECKOM YCTOWYMBOCTU IPOCTEHIIEH Hepery-
2 JHUPYEMO 3EKTPUYIECKO CUCTEMbI 0e3 ydera MepexOaHbIX 2/0 [1, 2, 6]
IPOLIECCOB B POTOPE.

AHanM3 CTaTUYECKOM YCTOMYMBOCTH NPOCTEUILIEH Hepery-
3 JUPYEMOH DIIEKTPUYECKON CHUCTEMBI C yYETOM IEPEXOTHBIX 212 [1, 2, 6]
IPOLIECCOB B POTOPE.

AHaNM3 CTaTMYECKOW YCTOMYMBOCTH MPOCTEHIIEH peryiu-
4 pyeMoil anektpudeckoil cucreMbl ¢ APB mponoprmonans- 2/0 [1, 2, 6]
HOTO THIIA.

HccnenoBaHue CTaTUYECKOH YCTOHYMBOCTU CHCTEMBI, CO-
5 CTOSIICH W3 JBYX CTAaHIWH, paboTaroIuX Ha OOIIyI0 2/0 [1, 2, 6]
HarpysKy.

Omnpenenenne MpeneTbHOT0 BPEMEHH OTKITIOYEHUsT KOPOTKO-
6 r'o 3aMbIKaHUs 0€3 yueTa epexoHbIX MPOLIECCOB B pOTOPE U 2/2 [1, 2, 6]
BJIMSIHHSL QBTOMATHUECKOTO PETYJIMPOBAHUS BO30YKICHHSL.

7 HccnenoBanue NepexogHbIX MPOLECCOB MPH CaMO3aMyCcKe
ACHHXPOHHBIX JIBUTATEJICH.

HccnenoBaHue nepexoJHbIX MPOLECCOB MPH BBINAJACHUU U3

2/0 [1,2, 6]

8 CUHXPOHM3MA U MEepeXoi€ B YCTAHOBUBIIMICS aCHHXPOHHBIN 3/0 [1, 2, 6]
PEKUM.
Hroro: 17/6
3.5. CamocTosiTesibHAs padoTa CTyAeHTA
Ne . O0mBeM, yac.
Buasl caMmocTosTenbHON paboThl CTyIeHTa
n/n OYH/3204H
1 W3ydenue nekimoHHOro Marepuana (ae menee 50% ot o6beMa JISKIHii) 17/50
9 [TonroroBka K MpakTU4ecKUM 3aHATHAM (He MeHee 50% oT o0bema i
AyJUTOPHBIX MPAKTHUYECKUX 3aHATHI)
3 [TonroroBka k maboparopHbsM padotaM (He MeHee 50% ot o0bema 8/25
ayJIUTOPHBIX JJAOOPATOPHBIX 3aHATHI)
4 Brinosnaenue kypcoBoro npoekta (36 yacoB) -
5 Brinosnenue kypcoBoi pabotsl (27 yacoB) -
6 BrinogHeHue MHAMBUIyAIBHOTO 3aaHus (He MeHee 9 yacoB) 0/15
Hroro: 26/90
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3.5 KypcoBasi padoTa, MHAUBUAYAJbHOE 3aIaHHe
KypcoBas pabota no AucuuIivae y4eOHbIM TUIaHOM HE TIPEAYCMOTpEHa.

NuauBuayaabHoe 3aJaHNe IPETyCMOTPEHO YUEOHBIMU IJIAHAMMU JJISI CTYJICHTOB
3a049HOM (POPMBI OOyUCHHUS.

TemaTuka 3aJaHUl HaNpaBJICHA HA 3aKPEIUIEHUE TEOPETUYECKOTO MaTepuana,
IPEAyCMOTPEHHOIO0 pa0OYMMU MpOTpaMMaMHd MU PACCMATPUBAEMOI0 Ha JIEKIHUAX U
ynpaxkHeHusx. OHa CrioCOOCTBYET TakKe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB MPHU-
MEHEHHUSI TEOPHM K PEIICHUIO HHKEHEPHBIX 3a/1a4, CBSI3aHHBIX C KOJUYECTBEHHOMU
OLICHKOW BJIUSIHMS SIBHOIIOJIFOCHOCTU T€HEPATOpOB U Hannuusi APB nponopuuonaibHo-
ro U CUJIBHOTO JEHUCTBUS HA MPEAEI MEePEaaBaEMOl MOIIHOCTH U 3alac CTaTUYECKOU U
JTUHAMUA4YECKOU ycTornunBocTu IIC.

Heab — 3akperyieHue TEOPETUYECKOr0 MaTepuana M MOIYyYEHUE MPAKTUYECKHUX
HABBIKOB PEIICHUS 3a/1a4, CBS3AHHBIX C PACYETOM YTJIOBBIX XapaKTEPUCTUK MOIIHOCTH
Y ONpPENECICHNU Ha UX OCHOBE Ipejelia MepelaBaéMOl MOIIHOCTH M 3amaca craTuye-
CKOM U JUHAMUYECKON YCTOMYMBOCTH, a4 TAK)KE MOCTPOCHUU BEKTOPHBIX JUATPAMM, OT-
paXarolnX B3aUMOCBSI3b MEXKy OTJICIbHBIMU IMapaMeTpaMu pekuMa.

B pesynbTaTe BBINOJIHEHUS MHIUBUIY AIBHOTO 33JIaHUS CTYACHT JOJIKEH YMETh:

- NPUMEHATh METOAUKY pacueTa yTJIOBBIX XapaKTEPUCTUK MOIIHOCTH C y4ETOM
BIIMSIHUS SIBHOMIOJIFOCHOCTH CUHXPOHHBIX T€HEPATOPOB U JeiicTBus APB;

- OMNpENENATh MPEAEbl MOITHOCTH M YCTOWYMBOCTH, @ TAKKE€ 3HAYEHHUS YIJIOB,
IIPU KOTOPBIX OHU HACTYIAOT;

- BBIMIOJIHATH MOCTPOEHUS BEKTOPHBIX AuarpamMMm HampspkeHud u DJC s mpo-
CTEUILIEN CUCTEMBI, COAEPKALIECH CUHXPOHHBIE T€HEPATOPHI C IIAJKUM U SIBHOIOJIFOC-
HBIM POTOPOM;

- ONpeNEeNsATh MpeeibHbIC 3HAUEHUS yIJIa U BPEMEHU OTKIIIOUYEHUSI KOPOTKOTO
3aMBbIKaHUS U3 YCIIOBUS NMPEIOTBPAIEHUS HAPYIIEHUS TUHAMUYECKOU YCTOMYMBOCTH.

PacuetHo-rpaduueckas paboTa BBITIOTHSETCS B COOTBETCTBUU C WHJIAUBUIYaTh-
HBIM 33JIaHHEM, BBIJIaBAEMbIM KaXKJIOMY CTYJIEHTY B COOTBETCTBHHM C METOJIMYECCKUMHU
yKazaHusmH [7].

OO0beM yueOHOUM Harpy3KH TpH BBIMOJHEHUW WHIAWBUIyabHOTO 3amanus — 10
4acoB.

PexoMeHTyeMbIli 00beM MOSICHUTEIBLHON 3alMCKU 10 WHAWBUIYaIbHOMY 3aj1a-
Huto — He 6osee 10 crpanun popmata A4 (210x297 mMm).

4 ®OHA OHEHOYHBIX CPEACTB

4.1 Kpurepuum " WKaJbl I HMHTCITPUPOBAHHON OLEHKH YPOBHS
chopMHUpPOBAHHOCTH KOMIIETEHIU

COCmaeﬂﬂIOM/;aﬂ KomnemeHyuu — nojiHona 3HAHULL

- HYJICBOW YpOBEHb: HEBEPHBIEC, HE API'YMEHTHUPOBAHHBIE, C MHOXKECTBOM I'PyOBIX
OLIMOOK OTBETHI HA BONIPOCHI. Y POBEHb 3HAHUI HI)KE MUHUMAJIbHBIX TPEOOBaHUM;
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- MMHUMAaJIbHBIA YPOBEHB: JaHbl HE IOJIHBIC, HETOYHBIE U HEAPTYMEHTHUPOBAHHBIE
OTBETHI HAa BOIMPOCHL. JIOMyIIEHO MHOr0O IpyObIX OMIKMOOK. YPOBEHb 3HAHHMI HMKE MU-
HUMAaJIbHBIX TPEOOBAHMIA;

- MOPOTOBBIM YPOBEHb: JAaHbl HENOCTATOYHO IMOJIHBIEC, TOYHBIE U apryMEHTHUPO-
BAHHBIE OTBETHI Ha BONPOCHIL. [1110X0 3HAET TEpMHHBI, ONPEIEICHNS U TIOHATHUS; OCHOB-
HbI€ 3aKOHOMEPHOCTH, COOTHOLIEHUS, MPUHLHUIIBI. J[OMyIIeHO MHOIO HErpyObIX OLIW-
0OK;

- CpEIHUH YpOBEHb: JaHbI JIOCTATOYHO IIOJHBIE, TOYHBIE U APIYMEHTHPOBAHHBIC
OTBETHI HA BONPOCHL. B 11€710M 3HaeT TEpMHHBI, ONIPEAEIECHUS U TIOHTHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOUIEHHUSI, MPUHLMIIBI. JJOMyIIEHO HECKOJIBKO HErpyObIX OIINOOK;

- IPOJIBUHYTBIM YPOBEHb: JAaHbl MOJHBIE, TOUYHBIE U APIYMEHTHPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMUHBI, ONPEAEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIEHMSI, TPUHLMIIBL. [[0MyIIeHO HECKOJIBKO HErpyObIX OIIMOOK;

- BBICOKMH YPOBEHB: JaHBbI IOJHBIE, TOYHBIE U apTYMEHTHPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, ONPEAECIECHUS U MTOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, CO-
OTHOILICHHMS], TIPUHIUIIBI. J[OIMyIIIEHO HECKOJIBKO HETOYHOCTEM.

COCI’I’ZCZG]Z}Z)‘OZMCZ}Z KomnemeHyuu — yMeHRUA

- HYJIEBOW ypOBEHB: ITOJIHOE OTCYTCTBHE IOHUMAaHUS CyTH METOAUKHA PELICHUS
3aJ]a4i, JOIYIIEHO MHOKECTBO I'pyOeHIINX OMMOOK / 3a/laHUsI HE BBIIIOJIHEHBI BOOOIIE;

- MUHUMAJIbHBIN YPOBEHb: CJ1a00€ OHUMaHUE CYTH METOJMKH PEIIeHUs 3a7auu,
JOTy1IEeHbI TpyOble omuOKku. Pemenus He o0ocHoBaHbl. He ymeeT nconb30BaTh HOP-
MAaTUBHO-TEXHUYECKYIO JINTEPATYPY;

- IIOPOT'OBBIM YPOBEHb: IOCTATOYHOE IIOHUMAaHUE CYTH METOJIMKHU PELICHMS 3a1a-
4M, JOMyIIeHbl omuOKku. Pemenus He Bceraa 000CHOBaHBI. YMEET UCIOJIb30BaTh HOP-
MaTUBHO-TEXHUUYECKYIO JIuTepaTypy. Cnabo OopueHTUpyeTcs B CHELHAIbHONW HAy4YHOU
JUTEPATYDE;

- CpEIHUN YPOBEHB: B LIEJIOM IIOHUMAET CYTh METOJMKHU PELICHUS 3a0a4H, JOIY-
nieHbl omuOKu. Pemenust He Bcerja 00OCHOBaHbI. YMEET MCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEIHAIBHYI0 HAYYHYIO JJUTEPATYPY;

- IPOJIBUHYTBI YPOBEHb: B IIEJIOM NOHUMAET CyTh METOJAMKHU PELICHUS 3aa4H,
JOIyIIEeHbl HeTOYHOCTU. CIIocOOEH 00OCHOBATh pEIICHUs. YMEET HCIONIb30BaTh HOP-
MAaTUBHO-TEXHUYECKYIO U CIIEUAIIBHYIO HAYYHYIO JINTEPATYPY;

- BBICOKMH YpOBEHb: NOHHMMAaeT CyThb METOAMKH peuieHus 3agaud. CrnocoOeH
00OCHOBaTh pelIeHUs. YMEET HCIOIb30BaTh HOPMATHUBHO-TEXHUYECKYIO M CIIeHaTb-
HYIO HAYUYHYIO JINTEPATyPY, IEPEIOBON ITPOU3BOICTBEHHBIN OIIBIT.

COCmaeﬂﬂIOM/;aﬂ KomnemeHyuu — Gl1A0EHUE HABLIKAMU

- HYJICBOM YPOBEHb. HE JEMOHCTPUPYET BJIAJCHUE HABBIKAMHU BBITIOJHEHUS TIPO-
dbeccroHaNIbHBIX 3a/1a4. He MOKeT BBIMOJIHUTD 3aaHNs;

- MUHUMQJIbHBIM YPOBEHB: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBITIOJIHECHUSA
npodeCCUOHANIBHBIX 3aj/1au. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH TIPU BHITIOJTHEHUU
OTJICJBbHBIX 3aJlaHUM;
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- IOPOTOBBIN YPOBEHb: BJIaJICET HABBIKAMH BBIIIOJHEHUS IPOPECCUOHANBHBIX 3a-
Jla4 Ha IOPOTrOBOM YPOBHE. 3aJJaHusl BBIIOJIHAET MEJIEHHO U HEKAYE€CTBEHHO;

- CpeHHI YPOBEHb: BJIaJICET HABBIKAMH BBITMOJHEHUS MPO(ECCUOHANBHBIX 33/1a4.
3ajaHusl BRIIOJIHSAET HA CPETHEM YPOBHE 10 OBICTPOTE U KAYECTBY;

- IPOJABUHYTBHIM YPOBEHB: BIIAJEET YBEPEHHBIMU HABBIKAMH BBINIOJHEHUS MPO-
(deccroHaIbHBIX 33/1a4. BBICTPO M KaYyeCTBEHHO BBIMIOJIHACT 3a/1aHusI, HHOTA JOMyCKas
HE3HAYUTEIbHBIE TIOTPEIIHOCTH;

- BBICOKHI YPOBEHb: BJIaJICET YBEPEHHBIMH HAaBBIKAMHU BBINOJIHEHUS IPOeccHo-
HaJIbHBIX 3aj1a4. BpICTPO M KaueCTBEHHO BBINOJIHAET 3aJaHUs, IPU HEOOXOAMMOCTH Jie-
MOHCTPHPYS TBOPYECKHUM ITOIXO.

ObobwenHas oyenka chopmuposaHHOCMU KOMNEemeHyull

- HYJICBOW YpOBEHb: HAa HYJEBOM YpPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIOIIUE;
OJIHA WJIH JIBE U3 TPEX, OCTANIbHBIE — HA 00JIee BLICOKOM YPOBHE;

- MUHHUMAaJbHBI YPOBEHb: HA MHUHUMAJILHOM YPOBHE C(HOPMHUPOBAHBLI: BCE CO-
CTaBJIAIONIME; OJHA WM JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIe€ BHICOKOM YPOBHE;

- TIOPOTOBBIN YPOBEHB: Ha MMOPOTOBOM YpPOBHE C(OPMHUPOBAHBI: BCE COCTABIISAIO-
1IMe; OJHa WM JBE U3 TPEX, OCTAIbHBIE — HAa 00JIe€ BHICOKOM YPOBHE;

- CpeHUN YpOBEHb: Ha CPEIHEM YpOBHE C(OPMHUPOBAHBI: BCE COCTABIISAIOIINUE;
OJIHA WJIH JIBE U3 TPEX, OCTAJIbHBIE — Ha 00JIee BLICOKOM YPOBHE;

- TIPOJABUHYTHIN YPOBEHB: Ha MPOJBUHYTOM yPOBHE C(POPMHUPOBAHBI: BCE COCTAB-
JIAIOIINE; OJIHA WK IBE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKUM YpOBEHB: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABIISIOIINE
KOMIIETCHITUM.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHAIlMOHHOTI0 OuJiera

Bomnpocsl k 3k3ameny.

Teopernueckasi 4acThb.

1. 3amaum uccrnenoBaHus 3JIEKTPOMEXAHUUYECKUX MEPEXOHBIX MPOLECCOB U UX
OCOOEHHOCTH.

2. BekTopHas amarpamMMa SBHOIIOJIFOCHOTO T€HEpaTopa W COOTHOIICHHUS MEXITy
IapaMeTpaMM B IPOCTEUIIEN CUCTEME.

3. YrioBas XapakTepUCTHKa MOIIHOCTH MPOCTEHIIEN HEPETYIUPYEMOUN CUCTEMBI
I10 UJICAJIBHBIM YCIIOBHUSIM.

4. VYrioBas XapakTepUCTHKAa MOILIHOCTH MPOCTEHIIEH CHUCTEMBbI NPH HAIUYUU
APB nponopiimoHaibHOTO THUIIA.

5. YrioBasg XapakTEpUCTHKAa MOIIHOCTH MPOCTEUIIEH CUCTEMBI NPU HAIMYUU
APB cuiibHOTO A€HCTBHSL.

6. YTrioBble XapaKTEPUCTUKN CUCTEMBI, COJIEPKAIICH MPOU3BOJIBHOE KOJIUYECTBO
JIMHEWHBIX JIEMEHTOB.

7. JIeWCTBUTEIIBHBIN MPEAET MOIIHOCTHA MPOCTEUIIEN IJEKTPUUECKON CUCTEMBI.

8. DHEPreTH4eCKUil KpUTEPUd CTATUUECKOW YCTOMYMBOCTU JJIEKTPUUECKOW CH-
CTEMBI.
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9. ITpsiMOi1 TPAKTUYECKUN KPUTEPHUI CTATUYECKON YCTOMYHUBOCTH 3JIEKTPUUYECKOM
CUCTEMBI.

10. KocBeHHbIE (BTOPUYHBIE) KPUTEPUHU CTATHUECKOW YCTOMYMBOCTHU AIIEKTPHYE-
CKOU CHCTEMBI.

11. UccnenoBanue CTaTUYECKON YCTOMYMBOCTU 3JIEKTPUYECKOW CHUCTEMBI METO-
JIOM MaJbIX KojeOaHu#l (CyThb METOJa, BIMSHUE PACIOJIOKEHHUSI KOPHEH XapaKTepUCTH-
YECKOI0 ypAaBHEHHMsI HAa KOMIUIEKCHOW IUIOCKOCTH HA XapakKTep NEPEXOIHBIX IpPolec-
COB).

12. Kputepun, no3BOJISIONIUE BBISBIATH 3HAKU JEUCTBUTEIbHBIX KOPHEN U 3HAKU
JIEVCTBUTEIBHBIX YaCTEW KOMIUIEKCHBIX KOPHEH.

13. AHanu3 CcTaTMYeCKOW YCTOMYMBOCTU HEPETYJIUPYEMOM CHUCTEMbI 0e3 ydeTa
NEepPEeXOAHBIX MIPOIIECCOB B POTOPE U 0€3 yueTa BIUSHUS AeMI(UPOBAHUS.

14. AHanmu3 CTaTUYECKON yCTOWYMBOCTU HEPEryJMpyeMol cucTeMu 0e3 yuera
NEePEXOAHBIX IIPOLECCOB B POTOPE, HO C YUETOM BIMSIHUS AEMII(UPOBAHUS.

15. AHanu3 cTaTHYeCKOM YCTOMYMBOCTH HEPETYJIHUPYEMOM CHCTEMBI C y4ETOM
IIEPEXOIHBIX IIPOLIECCOB B POTOPE.

16. TexydecTs (CHOM3aHKE) PEKUMA DIIEKTPUIECKON CUCTEMBI.

17. ComopackauyuBaHUE B ANEKTPUUECKUX CUCTEMAX.

18. Cam0BO30Yyk/1€HHE B JIEKTPUUECKUX CUCTEMAX.

19. Ananu3 cTaTM4eCKOM yCTOMYMBOCTHU PETYJIUPYEMOM IIEKTPUUECKON CUCTEMBI
npu Hanuuuu APB nponopliioHaJIbHOTO THIIA.

20. AHanu3 cTaTUYECKON YCTOMYMBOCTU PETYIUPYEMOM IIEKTPUUECKON CUCTEMBI
npy Hammuuu APB cuinbHOro eicTBuA.

21. AHanu3 CTaTUYECKOM YCTOMYMBOCTHU AJIEKTPUUECKON CUCTEMBI, COCTOSIIEN U3
JIBYX CTaHLIHM.

22. AHanu3 CTaTUYECKON yCTOMYMBOCTHU CIIOKHBIX AJIEKTPUUECKUX CUCTEM METO-
JIOM MAJIBIX OTKJIOHEHUH.

23. YOpoIllIeHHbIE COOTHOIIEHUS aHan3a CTaTHYECKOW YCTOMYHMBOCTH, BBITEKA-
IOLLME U3 METOa MaJbIX KOJIEOaHUM.

24. XapaKTEepUCTUKU aCUHXPOHHOU HATPy3KH.

25. IIpAMON MPaKTUYECKUN KPUTEPUN CTATUUECKON YCTOMYMBOCTH ACUHXPOHHO-
IO JIBUTaTelIs.

26. JlaBrHa HAIIPSKEHUS.

27. Bnusinue OaTtapel CTaTUYECKUX KOHJICHCATOPOB HA CTATUYECKYIO YCTOMYMU-
BOCTb ACUHXPOHHBIX JIBUTATENEH.

28. BausiHue peryisiTopoB BO30YKJIEHUS CHHXPOHHOTO I'€éHepaTopa Ha CTaTHye-
CKYI0 YCTOMYHUBOCTb ACUHXPOHHBIX JBUTATEIICH.

29. XapaKTepUCTUKH ACUHXPOHHOW Harpy3KH MpU U3MEHEHHUH YaCTOThI B CUCTE-
Me.

30. XapaKTEepUCTUKN CUHXPOHHOW HATrPYy3KH.

31. I[Ipumenenue cnoco0a ruiomaaen sl UCCIIENOBaHUS TUHAMUYECKONU YCTOM-
YUBOCTH JIBYX CTAHIIM.

32. BxitoueHre MHAYKTUBHBIX CONTPOTUBJICHUN B HEUTpalb TpaHcpopmaTopa.

33. [IpumeHeHue cocoba MmIoWAAe K ONpeaeIeHUI0 NPeaeIbHOr0 yria OTKI0-
YEHUs1 KOPOTKOTO 3aMblkaHus. BiusHue Buna K3 Ha 3HaueHHE MpenenapHOro yria oT-
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KJIFOUCHHS.

34. IlepexntoyaTesbHbIE TyHKTHI.

35. Kauanue reHepaTopoB M SHEPreTUYECKUE COOTHOLIECHUS TpH KadaHusax. Cro-
co0 miIoniase U BBHITEKAIOUIMI U3 HETO0 MPaKTUYECKUA KPUTEPH CUHXPOHHOM JUHA-
MHYECKON YCTOUYHUBOCTH.

36. OTK/II0YEHHE YaCTU T€HEPATOPOB YIaJICHHOW CTAHIIUU.

37. Ananu3 BIusHUS JeMIT(QUPOBAHUS C TIOMOIIBIO METO/Ia TUTOIIAACH.

38. BkitoueHre akTUBHBIX COPOTUBIIEHUN B HEHUTpasb TpaHChOpMaTOpa.

39. OnpeneneHne 3aBUCUMOCTH U3MEHEHUS yTila BO BPEMEHU IIPU OOJIBIINX BO3-
My1ieHusx npu E'=const.

40. YcTaHOBKH ITONIEPEYHON KOMIIEHCALINN.

41. OnpeneneHue 3aBUCUMOCTH U3MEHEHUS yIJla BO BPEMEHU IPU OOJIBIIMX BO3-
MYIIECHHSX C YYETOM 3JIEKTPOMArHUTHBIX IIEPEXOIHBIX IPOLIECCOB B POTOPE U AEUCTBUSA
(bOpCHPOBKH.

42. OcHOBHBIE MEPONIPUATHS 110 MOBBIILICHUIO YCTOWYNBOCTH INEKTPUUECKUX CH-
CTEM.

43. Bousinue nemmndupoBanus u nectBus APC npu nogHoM cOpoce MOIIHOCTH.

44. YcTaHOBKM NPOJOJIBHON KOMITCHCAIUH.

45. OOmue BOIpOCHl UCCIEAOBaHMS MPOLIECCOB MPHU Mycke aBurareieil. Cxemsl
IyCKa.

46. MeponpusTHs 110 NOBBIILIEHUIO YCTONYMBOCTH PEXUMHOTO XapaKTepa.

47. AHanuTHueckuil U rpado-aHaJIUTUYECKUNA METO/bl pacuera IMycKka aCHHXpPOH-
HBIX JBUTATENEH.

48. YcrpoiicTBa ISl 3JEKTPUUYECKOTO TOPMOYKEHUSI KaK CPEICTBO ITOBBIIICHUS
YCTONYUBOCTH JJIEKTPUUECKUX CUCTEM.

49. OcoOEHHOCTH MTyCKOBBIX PEKUMOB CUHXPOHHBIX JBUTATEIICH.

50. BnusiHue MHAYKTUBHBIX COIPOTUBJICHWW, BKJIIOUECHHBIX B HEHUTpaldb TPaHC-
(dbopmaropa Ha yCTOMYUBOCTbD FJIEKTPUUECKON CHCTEMBI.

51. Copoc HanpsiKeHUS] HA ACUHXPOHHBIA Y CUHXPOHHBIN IBUTATEIH.

52. Habpoc MOILIIHOCTH Ha ACHHXPOHHBIA U CUHXPOHHBIN IBUTaTEIN

53. O0mras xapakTepuCTHKa CaMO3aIycKa JIEKTPOJIBUTATEIICH.

54. I'pado-aHaIUTUYECKUI METOJT pacyeTa caMo3anycKka JBUTaTelIe.

55. OcHOBHBIE MEPOITPUATHS O MOBBIIICHUIO YCTOMYUBOCTH.

56. JIonoJIHUTENbHBIE MEPONPHUSITHUS 1O MOBBIIICHUIO YCTOMYUBOCTH 3JIEKTpUYE-
CKOU CHCTEMBI.

57. IlpuMmeHenne MeToa IUIOAAEH K aHaIu3y AUHAMUYECKOW YCTOWYHMBOCTH C
y4eTOM JeHCTBUS (OPCUPOBKHU BO3OYKICHUS.

IIpakTHyeckasi 4acThb.

3agaya. M3 yciioBusi yCTOMYMBOCTH MapajieIbHON paboThl MpocTenie cucre-
MBI aHAJIMTUYECKU U METOJOM IUIOIIAEN ONPENEIUTh MPENEIIbHBIA YTOJI OTKIFOYEHUS
KOPOTKOTO 3aMbIKaHUsI Ha OJHOW u3 uenei apyxuenHou JIDII. 3aganel 3HaueHus npe-

JICJIOB TIepeIaBaeMOi MOIITHOCTH B UCXOAHOM (P, ), aBapuiiHoM (P,, ) U mocliieaBapuii-

np np

HOM ( P,, ) pexxumax. M3BecTHa Tak e BeJIMYMHA MOIIHOCTH, MEPEJaBAEMOIl B CUCTEMY,

np
B UCXOJTHOM pexkume (P,).
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IIpumep 3K3aMeHALMOHHOTIO OHMJIeTa

I'OYBIIO «/loHeukuii HANMOHAJbLHBIH TEXHUYECKUI YHUBEPCUTET»
YpoBeHb BEICIIEro MPo(hecCHOHATTLHOTO 00pa30BaHNUS: bakanaBpuar

(6a1<anaBpnaT, CICLHAIIUTET, MarucrpaTypa)

Hamnpasnenue noAroToBku (CenuagibHOCTh): 13.03.02 - DnexTposnepreTuxa u 1eKTPOTEXHUKA

(ko/1, Ha3BaHHUE)

[Mpoduns (MarucTepckas mporpaMma, CrieHaTu3aIms): DIIEKTPUYECKUE CTAHIIUI

(Ha3BaHHE)

Cemectp: 7 (oceHHUI)

Vuebnas JUCHUIIIIMHA: BJ'ICKTpOMexaHI/I‘ICCKI/Ie MNEPEXOAHBIC ITPOLECCHL

BUJIET Ne 1
1. Ananu3 cratuyeckoil yCTOMUMBOCTH HEPErYJIMPYEMON CUCTEMBI 0€3 ydeTa MepexoAHbIX Mpolec-
COB B poTOpe U 0e3 yuyeTa BIAMsHUS JeMII(pUpOBaHMsI

2. BnusHME MHIYKTUBHBIX CONPOTHBIICHUH, BKIIOUEHHBIX B HEHTpab TpaHC()OPMATOPOB HA YCTOWYH-
BOCTb JIEKTPUYECKON CUCTEMBI.

3. 3apaua: V3 ycroBus YCTOMYUBOCTH MapaUICILHON PabOThI CUCTEMBI METOJIOM IUIOIIAICH ompese-
JIUTh TPEAENIbHBIA YIOoJ OTKJIKYEHHS KOPOTKOrO 3aMbIKaHMsS Ha OJHOM M3 neneil apyxuenHou JIOIIL

( I:)0 = 016 ’ Plnp :1’7 ’ Pan = 0'6 ’ P3np :175)
YTBepKIeHO Ha 3aceaHuH Kaeapbl DJIEKTPUUECKUE CUCTEMBI
(HanMeHoBaHUe Kadeappl MOITHOCTHIO)

[IpoTokon Ne ot 2022

3aB. kadenpoii [TonkoBHMueHko /.B.
(moxrics) (®.1.0.)

DK3aMeHaTop [TonkoBHMueHko /I.B.
(oxrvcs) (®.1.0.)

KPUTEPUU

OLICHUBAHUA IK3aAMEHALMOHHOM padoThI

M0 AUCIHUILIINHE «DJIEKTPOMEXaHUYECKHUE TIEPEXOTHBIE TTPOLIECCHD JJIsl 00YUYarOIIHXCSI
no HanpasieHuto 13.03.02 DiaekTposHepreTHKa U IEKTPOTeXHUKA (Mpoduis —
DJIEKTPUYCCKHE CTAHIINHN)

®dopma npoBeaeHUs SK3aMeHa — MUChbMEHHas! 1o OuieTam. DK3aMeHallMOHHbIe OU-
JIETBI COAEPXKAT JIBa TEOPETUUECKUX BOMPOca U OJHY 3a1ady. Kaxaplil TEOpeTUYECKUN
BONPOC TpedyeT KOHKPETHOTO oTBeTa. [Ipn HE0OX0JMMOCTH OTBEYAIOLIUI TOJKEH CO-
MPOBOXKJAATh CBOM OTBETHI MOACHSIOIMIMMHU PUCYHKAMU (CXEMBbI, IHarpaMMbl, XapaKTep
M3MEHEHHS TapaMeTPOB NMEPEXOAHOTO PEXKUM, MATEMATUYECKUE COOTHOUIEHUS U JIp.).

Pemenue 3agaun TpeOyIOT NEMOHCTpAIMU MPAKTUYECKUX HABBIKOB, MOJTYYEHHBIX
CTYJIGHTOM B XOJI€ IPAKTUYECKUX 3aHATHH, BBITIOJHEHHUS JIa0OpaTOPHBIX PabOT U UH]IU-
BHUIYaJIbHOTO 3aJJaHUS.

[TonHBIM OTBET HA TEOPETUUYECKHUI BOMPOC OIIEHUBAECTCS MaKCUMAaJbHBIM OajjioM
15 no mkane ECTS. Ilpu oTcyTcTBUM MPaBUIBLHOTIO OTBETA HAa MOCTABIIEHHBINA BOMPOC
oOyuJaroIuiics moiay4yaeT HOJIb OaJIJIOB.
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[Ipu nojcuere 6AIIOB 3a KaXK/IbIi BOIPOC OT MAKCUMAIbHOTO KOJUYeCTBa 0alioB
CHUMAETCH 3a:

- HETIOJIHOE PaCKpBITUE BOIpoca: OT 3 710 8 0asioB;

- CYILECTBEHHBIE OMUOKU: OT 5 10 10 6anos;

- MeJIKKE OIMOKU: OT 1 10 3 Oaios.

[IpakTyeckoe 3ajaHue, BBIITOJHEHHOE B MIOJIHOM O0ObEME, OI[EHUBAETCS MaKCH-
MasbHbIM OatoM 20. [Ipu oTCyTCTBUHM BBIMOTHEHUS 3aJaHUsI 00YUaIOIIHICS TOTy4YaeT
HOJIb OQJIIIOB.

[Ipu noncyere OanIoB 3a pelIeHUE 3aa4yd OT MAKCUMAJIBLHOTO KOJMuecTBa Oal-
JIOB CHUMAETCH 32:

- HETIOJTHOE perieHue: ot 5 10 15 6aos;

- CYIIECTBEHHbIE OIIMOKHU 10 Xoay petienus: ot 10 go 15 6annos;

- MEJIKHE OIIUOKU: OT 2 10 5 OaIoB.

[Tonydennsie OGajibl 32 OTBETHI HA BOMPOCHI OMJIETa CYMMHUPYIOTCS U C YU4ETOM
pPE3YJbTATOB TEKYIIErOo KOHTPOJS pabOThl CTYJIEHTa BBIBOAUTCS UTOrOBasi OIEHKA IO
100-6ammpHOM TIKAIeE.

[Tonyuennas onenka mo 100-0amipHOM HIKane ONpenenseT OLEHKY MO rocyaap-
CTBEHHOMU mikaie u mkane ESTS.

VYTBepK/IEHO Ha 3acelaHnu Kapeapbl « DNEKTPUUECKUE CUCTEMBIY,
poTOKOJI Ne or . .20 T.

3aBeayromumii kaheapou [TonkoBHnuenko /I.B.

4.3 Kputepuu oleHUBAHUSA

Texyuuii KOHTPOJIb 3HAHUM CTYJEHTa OYHOU (POPMBI 00YUEHHUS OCYLIECTBISIETCS
N0 pe3yJbTaTaM NPAKTUYECKUX 3aHATUH, J1a0OpaTOpHBIX padoOT; CTyJIEHTa 3a0YHOMN
dbopmbl 00yUEeHHS — 110 pe3yJIbTaTaM BBITIOJIHEHUSI KOHTPOJIBHOU PabOTHI.

Brimonnenue 1abopaTtopHbIX paboT ¢ 3alUTON OTYETA, BHIIOJHEHUE WHIAUBUAY-
QIBHOTO 3alaHusl (KOHTPOJBHON paboThl), MPEIYCMOTPEHHBIX padodueil mporpaMmmMmoit
JTUCHUIUIMHBL, SIBJISIETCSI HEOOXOAUMBIM YCIOBHEM JOITyCKa CTYJEHTA K 9K3aMEHY.

Pacnipenenenne 0amioB TEKyLIEro KOHTPOJISE pabOTHI CTyJIE€HTa Ha MPOTSKEHUU
ceMecTpa MpuBeIeHO B Tabnuiie 1.

Tabnuna 1 — Pacnpenenenune 6aJI0B TEKYIIETO KOHTPOJIS

dopma KOHTPOJIS Bo3Mo)kHOE KOJIMYECTBO [Tpumeuanue
0aJIoB

st ctynenToB o4HON (hOpMbI 00yUESHHSI

3agaHue BBIOJHEHO IPAaBUIBHO, PEIICHHS

4 000CHOBaHBI, IPUBEJICH aHAJIU3 TTOJTYUYEHHOTO
Otuér mo mabopatop- pe3yibTaTa
HOU paboTe 3ajaHre BBITIOHEHO B IEJIOM MPaBUIIBHO,

pelieHusl He Bcerja 00OCHOBaHbBI, BO3SHHKIIU
TPYAHOCTHU B 00BsICHEHNH IMMOJIYUYCHHBIX pPeE-
3yJIbTATOB

Htoro mo sadoparop- 32 W3 pacu€ra 8 ayaAMTOPHBIX 3aHITHIA I TIPO-
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dopma KOHTPOISA Bo3MO)HO€E KOJIMUYECTBO [Ipumeuanue
OayIoB
HbIM PpadoTram (Mak- BEJICHUS JIa0OpaTOpHBIX padboT. OrieHuBaeTCs
CHMAJIbHO  BO3MOK- KaXXJ10€ 3aHATHE
HOE)

[TonHble apryMeHTHpOBaHHbIE OTBETHI HA IO-
CTaBJICHHBIE BOIIPOCHI
2 HenonHoe packpbITHe BOIIPOCOB

KoHTposbHBIE OMpO- 6
ChbI HA JIEKIHSIX

HTOro mo KOHTPOJIb-

N3 pacuéra nposeneHus 4-x onpocos 1o 4-m
HbBIM  ONPOCAM  Ha

18 paccmarpuBaeMbiM  TemaMm.  OrieHUBaeTcs

JIeKIMSAX (Mmakcu- N
KaKJIbIN OTpocC.
MaJIbHO BO3MOKHOE)
HUTOI'O: 50 MakcuMaabHO BO3MOKHOE
JUist cTyieHToB 3a04HOM (hOpMBI 00yUCHHS
[Ipu BBIMOSHEHWU 3alaHUsl TPUHATHL TIpa-
BWIbHBIC PEIICHUS, HW3JIOKEHUE MaTepuasa
Brinosninenue KOH- 50

apryMEHTHPOBaHHOE, MOCJIeIOBAaTEIbHOE, pa-
6ota odopmiieHa 6e3 3amMeyaHuil
3amaHue BBIOJIHEHO B IIEJIOM MPABHIBHO, HO

TPOJBHOU paboThI (MH-
IUBHIyaJIbHOTO  3ajia-

HUSA)
30 pelieHuss He Bcerjna 00OCHOBAaHBI, MMEKOTCS
3aMevaHusi 10 0(hOPMIICHHIO.
HUTOI'O: 50 MakcuMaabHO BO3MOKHOE

IIpome:kyTouyHasi aTrecTalusi 1O PE3yJibTaTaM OCBOCHHS AUCLUIUIMHBI B CE-
MECTpE MPOBOAUTCS B (hOpME CEMECTPOBOro sk3ameHa. dopma npoBeeHUs 3K3aMeHa —
NMCbMEHHAsl. DK3aMEHALMOHHBIN OMJIET BKIIOYAET B c€0s 1Ba TEOPETUUECKUX BOMPOCA,
KK M3 KOTOPBIX TpeOyeT KOHKPETHOTO OTBETa, M MpakThyeckoe 3aganue. [lpum
OLICHMBAaHUMU CTYJICHTa Ha SK3aMEHE IpENnoAaBaTelib PYKOBOACTBYETCS KPUTEPUSIMH,
NPUBEACHHBIMU B TaOIMIE 2.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 332 OTBET HA BOMPOC 3K3aMEHALIMOHHOTO Ou-
JieTa 3aCUMTBIBAECTCS CTYACHTY B Clly4ae, €CJIM OTBET MOATBEPKIAET BIAJCHHUE CTY/ICH-
TOM 3HAHUSMHU B TIOJTHOM 0ObeMe y4eOHOM MporpaMmbl, MaTeprall U3J0KEH B JOrHYe-
CKOM 1OCJIeI0BaTEIbHOCTU C BBIIEJICHUEM IJIABHOTO, COJAEPKUT TOUHbIE (POPMYIUPOB-
KH, COIPOBOXKIAETCS MIUTIOCTPUPYIOLUIMMHU CXEMaMU U pUCYHKamH (MpuU HEOOXOIUMO-
CTH).

B citydae, eciii OTBET Ha BOIIPOC HE B IIOJIHOM MEpE OTBEYAET IPUBEIECHHBIM Tpe-
OOBaHUSIM, CTYIEHTY 3aCUMTBIBAECTCS MEHbLIEE KOJIMYECTBO OAJJIOB B COOTBETCTBUU C
BBIICTIPUBENCHHBIMUA KpUTEpUAMU. 1Ipr OTCYTCTBHM MpPaBUIIBHOIO OTBETA HA ITOCTAB-
JICHHBIN BOIPOC CTYAeHT noiy4daet ) 0amios.

Tabnuua 2 — Pacnipenenenuie 0aaioB 0 CEMECTPOBOMY IK3AMEHY

Maxkcumansao
dopMa KOHTPOJIA
BO3MOYKHOE KOJIMUYECTBO 0AIJIOB

Bonpoc 1 15

OTBeT Ha BOINPOCHI 3K3aMEHa-
BOIpoOC 2 15

[IUOHHOT0 OMiIeTa

MIPaKTUYECKOE 3a/I1aHHE 20
HUTOI'O: 50
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HToroBasi oneHKa OIpeeisieTcs yTeM CYMMHPOBAaHHS KOJUYECTBA 0aJlIOB 10
pe3ynbpTaTaM TEKYIIero KOHTPOJIS U KOJWYECTBA OAJIOB MO PE3yJIbTaTaM CEMECTPOBOTO
sk3aMeHa. MaKkcuMaJIbHO BO3MOKHOE KonuecTBo 0aj1oB — 100.

[Tomyuyennas orenka mo 100-06apHOM MIKane ONMpeAesieT OIEHKY M0 Tocyaap-
crBeHHOHU 1mKaie u mkaine ECTS:

Cymma GamioB OneHka OrneHka
1o 100-0anpHOM HIKae no mkaiue ECTS 10 TOCYJAAPCTBEHHOM LIKaje
90-100 A OTanuHO
80-89 B Xoporo
75-79 C
70-74 D y
60-69 E JIOBIIETBOPUTEITHHO
35-59 F He
0-34 = YIOBIICTBOPUTEIIHHO

* — ¢ 00s13aTEIbHBIM MMOBTOPHBIM N3YUYCHUCM OUCHHUILIINHBI.

4.4 Ilpumep TeKylIero onpoca Ha NPAKTHYECKUX (CEMHUHAPCKHUX) 3aHATUIX U
JadopaTopHbIX padoTax

IIpumep Tekyuiero onpoca Ha NPAKTHYECKUX 3AHATHIX

Ha npumepe temsl «IIpaktrndeckue KpUTEPUU CTATUYECKOW YCTOMUYUBOCTH DIICK-
TPUYECKOU CUCTEMBD).

1. DHepreTnyeckas TpaKTOBKa MPAKTHUECKUX KPUTEPUEB.

2. IIpsiMo¥i mpaKTUYECKUA KPUTEPHUI CTATUYECKOW YCTOMYMBOCTHU 3IEKTPUUECKOMN
CHUCTEMBI.

. . . . dAQg;
3. KocBeHHBIN KpUTEpHI CTATUYECKON YCTOMYUBOCTH BT 0.
u

. . . . dE
4. KoCBEeHHBIN KpUTEpU CTATUYECKON YCTOMUYUBOCTH il 0.
u

5. Kakoii Bua HeyCTOMYMBOCTH HEBO3MOKEH IIPU BBITIOJIHEHUU TPAKTUUECKHAX
Kputepuen?

6. [IpAMOi MpakTUYECKUN KPUTEPUNA CTATUHYECKON YCTOMUYUBOCTH ACUHXPOHHOTO
JBUTaTEJIs.

7. Ans KakoW CXEMBbI U IS YEr0 NPUMEHSIOT IPSAMOM MPAKTUUYECKUN KpUTEpUii?

8. JIns KaKoil CXeMbI U JJIsl 4Yero MPUMEHSIOT KOCBEHHBIN MPAKTUYECKUM KPUTE-
puit dAQcy <07?

du

9. Jlnst KakoW CXeMBbI U JJIsl 4eT0 MPUMEHSIIOT KOCBEHHBIN MTPAKTHYECKUN KPUTE-

dE
i —>07
p du

IIpuMep Tekyuiero onpoca Ha JialOpaTOPHBIX 3aHATHUAX

Ha npumepe tembl «HMcenenoBanne CTaTHYECKOW YCTOMYUBOCTH HEPETYIIUPYEMO-
IO CUHXPOHHOI'O T€HEPATOPay.

1. Yto Ha3bIBAIOT CUHXPOHU3UPYIOIIEH MOIIHOCTHIO?
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2. YTo moHUMAIOT IO/ oniepalueil JTuHeapu3anuu HelmuHeHHbIX GyHkiuii? Kakoi
MaTeMaTUYECKHUI CMBICIT JIMHEApU3allUK YTJIOBOM XapaKTEPUCTUKHU MOIIIHOCTH?

4. JlaiiTe MareMatnueckoe OOOCHOBaHHE XapakTepa CBOOOJHOTO TEPEXOJTHOTO
IIPOIIECCA B MPOCTEUIIIEH CUCTEME, €CIIM KOPHU XapaKTEPUCTUYECKOI0 YPABHEHHS MHU-
MbI€, KOMILIEKCHO-COMPSI>KEHHBIE.

5. B 4em 3aKkimouaeTcs pacxoxaeHue Mexay cuaxponaeivu DJIC E, nE,?

6. YKaxxuTe MPUYMHY BOSHUKHOBEHHUS SIBJICHHSI CAaMOBO30YX/ICHHUS, CBI3aHHYIO C
OIIMOKaMH B MPOLIECCE BKIIOUYEHHUS CHHXPOHHON MAaIlIMHBI Ha MapajljieibHyI0 paboTy B
99C.

7. B 4yeMm 3akiroyaercs XapakTep BIWSHHS AKTUBHOIO COINPOTHUBIICHHS HAa HeE-
YCTOMYMBOCTB BHJIa CAMOBO30YK/ICHUS (CaMOpacKadynBaHus)?

8. Ilouemy rpaHuna CTaTUYECKOM YCTOMYMBOCTU HEPEryJUPYEMOM CHCTEMBI
omnpenenseTcs npu noctosHcTBe cunxpoHHoit J/[C, a He nepexoanoit DJIC, HecMoTps
Ha TO, YTO B CBSA3M C MOSBJIECHUEM CBOOOJHBIX TOKOB IPHU JBMKEHUM POTOpA 3TO AOITY-
nieHue ObUI0 OBl O0JIee TOTUYHBIM?

9. Kakas npupona u MaTeMaTHYECKUE MPU3HAKH CAMOPACKAYMBAHUS (CaMOBO3-
OyxaeHus)?

10.Kakoii 00pa31oBblii NOPSAAOK 3HAUEHUH YaCTOThI M IEPHUO/Ia COOCTBEHHBIX KO-
nebaHuil npu ABMXKEHUU "B MajioM"?

S PEKOMEHIAYEMASA JIMTEPATYPA

I Ocnosnasn aumepamypa
1. Jonros, A. I1. IlepexonHbie 3EKTPOMEXAHUYECKHUE MPOLECCHI AJIEKTPUUECKUAX
cucteM : yueobHoe nmocooue / A. I1. JlonroB. — HoBocubupck : HoBocubupckuii rocy-
JApCTBEHHBIN TexHu4eckui yuusepcuret, 2019. — 236 ¢. — ISBN 978-5-7782-3837-
4. — Texkcr : anexktponHbiid // [udposoit odpazosarensubiii pecypc [IPR SMART :

[caiiT]. — URL.: https://www.iprbookshop.ru/99204.html.
2. HUpirynés, H. 1. OcHOBBI 3JIE€KTPOMEXaHUUYECKUX IMEPEXOIHBIX IMPOIECCOB B
AIEKTPOIHEPTETHUECKUX cucTeMax : yueoHoe nmocoodue / H. U. Lpirynée, B. A. Illenecr,

B. K. Xne6nukoB. — PocroB-Ha-Jlony : JlOHCKOW TOCyJapCTBEHHBIM TEXHUYECKUUN
yauBepcuteT, 2018. — 157 ¢. — ISBN 978-5-7890-1642-8. — TekcT : eKTpOHHBIH //
[MuppoBoit  obpazoBarenbubiii  pecypc IPR SMART : [caiir]. — URL:

https://www.iprbookshop.ru/117821.html.

II /lononnumenvnasa numepamypa

3. Cenbko, B. B. Bonpochl yCTOMYMBOCTH 3JIEKTPOIHEPTETUUECCKUX CUCTEM :
yueOHoe nocobue / B. B. Cenbko. — Camapa : Camapckuil ToCy1apCTBEHHbIN TEXHUYE-
ckuii yauBepcuteT, ObC ACB, 2021. — 118 ¢. — Tekcr : amekTponHslii // L{ludpopoii
o0Opa3oBaTeIbHBIN pecypce IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/111754.html.

4. TlepexoHBIC MPOIECCH B AJIEKTPUUYSCKUX CHUCTeMax : cOopHHK 3amad / JI. B.
Apwmees, E. I1. I'yces, A. I1. Jlonros [u ap.]. — HoBocubupck : HoBocubupckuii rocy-
JApCTBEHHBIN TexHu4yeckuid yausepcuret, 2014, — 331 ¢. — ISBN 978-5-7782-2498-



https://www.iprbookshop.ru/99204.html
https://www.iprbookshop.ru/117821.html
https://www.iprbookshop.ru/111754.html
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8. — Texkct : anextponnsiii // Iludposoit obpazoarensHbiii pecypc IPR SMART:
[catiT]. — URL.: http://www.iprbookshop.ru/45133.html.

6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Y4eOHo-MeTOAUYeCKHe U3aHKs, paspadoTrannbie B JIOHHTY:

5. Meroauueckue ykazaHus K MPAKTHUYECKUM 3aHATHAM MO JUCLMILIAHE "DIeK-
TPOMEXAHUYECKHUE MEPEXOAHBIE TPOLIECCHI B JIEKTPUUYECKUX cUcTeMaX' [DNEKTPOHHBII
pecype] : s oOyuaromuxcs 1mo HamnpasieHuto noAarotosku 13.03.02 "DnexTposHepre-
THKa U 3JIEKTpOTeXHUKA", (Mpouiik MOAroTOBKH "INEKTPOIHEPTETUUECKUE CUCTEMBI U
cetn", "Onekrpuyeckue cranuuu') / TOYBIIO "HOHHTYVY", Kad. snextp. cucrem ;
coct.: A. M. Jlapun, A. A. Bynrakos. - 1 M6. - lonenk : TOYBIIO "IJOHHTYVY", 2022.
- 1 ¢aiin. - Cucrem. TpeboBanusi: Acrobat Reader. JlocTtyn u3 nuyHOro kabuHeTa CTy-
JICHTA.

6. Meronnyeckue ykazaHus K J1a0OpaTopHbIM paboTam Mo AMCHHUIUIMHE "DIeK-
TPOMArHUTHBIE TEPEXOJHBIC TMPOLECCH B 3JEKTPUUYECKUX cUCTeMax' [DIEKTPOHHBIN
pecypc] : st o0ydaronuxcst HanpaiieHus: moarotosku 13.03.02 "DnexkTposHepreTrka
U JJIEKTpOTeXHUKA" : (MPOQUIH MOATOTOBKU "DIEKTPOIHEPIETHUECKUE CUCTEMBI U Ce-
™", "Onektpuueckue cranuuu") / TOYBIIO "JIOHHTY", Kad. snektp. cucrem ;
[cocT.: A. M. Jlapun, JI. B. TlonkoBHuuenko]. - 517 K6. - Jonenk : FTOYBIIO "JIOH-
HTVY", 2020. - 1 (aiin. - Cucrem. TpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/21/m6765.pdf.

7. Meroandeckue peKOMEHIAIMU K CaMOCTOSITEIbHOM paboTe MO AMCIMILIUHE
"DNEeKTPOMEXaHUUYECKUE TMEPEXOJIHBIE MPOLECCHl B JIEKTPUUECKUX cHCTeMax' [Dnek-
TPOHHBIN pecypc] : i oOydarommxcs HanpasiieHus noarotosku 13.03.02 "Dnektpo-
DHEPreTKa M dJEKTpOoTeXHUKa" (MpodUiau MOATOTOBKH "DIEKTPOIHEPTETHUECCKUE CHU-
crembl 1 cetn", "Onexkrpudeckue cranuuu’) / TOYBIIO "JOHHTY", Kad. anekrtp. cu-
cteM ; coct.: A. M. Jlapun, A. A. Bynrakos. - 763 K0. - Honeuk : TOYBIIO "JIOH-
HTVY", 2022. - 1 ¢aiin. - Cuctem. tpeboBanus: Acrobat Reader. Jloctyn u3 J1udHOro
KaOWHeTa CTy/ICHTA.

JJIeKTPOHHO-UH(OPMALIMOHHBbIE PeCypPChI
OBC JIOHHTY - http://donntu.ru/library.
9BC IPR SMART - http://www.iprbookshop.ru/.

7/ MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHUIIJIMHbI

7.1 JIeKUMOHHBbIE 3AHATHSA:

1. YueOnas nabopatopus Ne8.509, yueOHbIN KopIyC 8, 71l MPOBEACHUS 3aHATUN
JICKIIMOHHOTO THIIA, JIJAOOPATOPHOTO THIA, TPYNIOBBIX U WHANBUAYATbHBIX KOHCYJbTa-
Ui, TEKYIIEro KOHTPOJS W MPOMEXYTOYHOH aTTecTanuu (MyJIbTUMEIUIHOE 000pyI0-
Banue: C II-1100 (OC - Windows XP Professional x86 (akameMudeckas MOJITUCKA
DreamSparkPremium), LibreOffice 3.3.0.4 (6ecnnatnas Bepcus), SMathStudio-0.98
(OecrmaTHast BepcHsi), MyJbTUMEIUNUHBIN MPOEKTOP, SKpaH; CHEUATU3UpPOBaHHAS Me-
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Oeb: AO0CKa ayJuTOpHAasA, CTOJIBI ayAUTOPHBIC, CTYJIbS YUCHHUYCCKHUE, NCMOHCTpAalluOH-
HBIC CTCHAbBI U HJ'IaKaTBI).

7.2 IllpakTH4YecKue 3aHATUSA:

2. Yuebnas naboparopust Ne8.509, yuebHbIit Kopmyc 8, 715 IPOBENCHUS 3aHATHI
JICKIIMOHHOTO THUIIA, TAOOPATOPHOTO THIIA, TPYNIOBBIX U WHIWBHIYATbHBIX KOHCYJIbTA-
IIUH, TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOU aTrTecTanuu (MyJIbTUMEIUHHOE 000pyI0-
Banue: C II-1100 (OC - Windows XP Professional x86 (akamemuueckas MOJIMKUCKa
DreamSparkPremium), LibreOffice 3.3.0.4 (OecmmatHast Bepcusi), SMathStudio-0.98
(OecrmaTHast BepcHsi), MyJbTUMEIUNHBIN MPOEKTOP, IKpaH; CHEIUATU3UPOBAHHAS Me-
Oelb: TOCKa ayJIUTOpPHAs, CTOJNbl ayJIUTOPHbIC, CTYJIbsl YUEHUUYECKHE; JIEMOHCTPAIIMOH-
HbIE CTEH/IbI U TJIaKaThl).

7.3 JlabopaTopHbIe padoThI:

3. Mucrmneitnbiii kmacc Ne8.512a, yueOHBIN KOpITyc 8, ISl MPOBEIECHUS JIabopaTop-
HBIX 3aHATHHA, TPYMITOBBIX ¥ MHAWBUIYATBHBIX KOHCYIbTANHN (MYJIBTUMEANIMHOE 000PY/I0-
Banue: kommbloTepbl  Cel/2.53GHz/512Mb/40Gb, Cel/2.53GHz/256Mb/40Gb,  Intel
Pentium 4 3Ghz/512M, Core i3 3.0 Ghz (OC - Windows XP Professional x86 u Windows 7
(akagemuueckas noamucka DreamSparkPremium), LibreOffice 3.3.0.4 (GecrutatHas Bep-
cust), SMathStudio-0.98 (Gecrmatnas Bepcusi), Mathcad Express (6ecrutatHas Bepcus),
LibraCAD 2.1 (Gecrnmartnas nuuensusi), FreeMat (Oecrutatnas mmnensus) Digsilent
PowerFactory 14.0 (suuensus), mouutopsl TFT-17°, MynbTUMETUTHBIN IPOEKTOP, DKPAH;
CeUATM3UPOBAHHAsL MEOEITb: JI0CKa TIEPEIBUKHAS, CTOJIBI AyJJUTOPHBIC, CTYJIbs YUCHUYE-
CKHE).

7.4 CamocTosiTesibHas padoTa:

4. Tlomemienust it CaMOCTOSITEIBHOM PaObOThI C BO3ZMOXKHOCTBIO TOAKITIOUEHUS K
cetu "MHTepHer" U oOecrneyeHMEM JOCTyna B JIIEKTPOHHYIO HWH(OPMALIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3allui: YUTaJIbHbIC 3aibl, yueOHble kopiyca 2,3 (Kowm-
MBIOTEPHASI TEXHUKA C BO3MOKHOCTHIO TTOAKIIOYEHUS K ceTh «IHTepHeT» 1 oOecneyeHu-
€M JIOCTyNa B JIEKTPOHHYIO MH(OpMamoHHO-00pa3oBaTenbHyo cpeay (DNOC JIOH-
HTY) u snextponno-oubanoteunyto cuctemy (ObC IPRbooks), a Tak:ke BO3MOXKHOCTBIO
WHAMBUAYAIBHOTO HEOTpaHMYEHHOTo AocTyna odyyatonmxcs B ObC u SUOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbix MOOMIBHBIX ycTpoictB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 - obmectBennas munen3uss MPL 2.0, Grub loader for ALT Linux -
munieHsuss GNU LGPL v3, Mozilla Firefox - mumensmss MPL2.0, Moodle (Modular
Object-Oriented Dynamic Learning Environment) - nmutiensuss GNU GPL).



