MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pazoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOI'O ITPUBOPOCTPOEHIM A"

Kadenpa No 32

YTBEPXJAIO
PyxoBoauTens 00pa3oBaTebHON IPOTPaMMBI

JIOII.,K.T.H.,JTOII.

(1OJDKHOCTB, Y. CTEIEHb, 3BaHUE)

0.4]. Conénas

(MHHUIHAIB, (HaMHITIS)

(TToIHCH)

«27» urons 2024 r

PABOYASA [TPOTPAMMA JJUCHUITJIMHBI

«OCHOBBEI TCOPHUHU MEPCXOAHBIX MMPOLECCOB B IJICKTPUICCKUX CUCTEMAX»
(HammeHoBaH¥e MCHHIUINHBI)

Kon nampasieHust moAroTOBKU 13.03.02
HanMenoBaHue HarpaBICHUS
DNEKTPOIHEPTETHKA U DJEKTPOTEXHUKA
IMOATOTOBKH
HaumenoBanue
DHepreTu4ecKue dJIEKTPUIECKHUE MAIIUHbI
HATPaBIEHHOCTU
®dopma 00yueHUs oYHas
l'on mpuema 2022

Cankrt-Ilerepoypr — 2024




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[IporpamMmy coctaBui

JIOLIEHT, K. T. H.

IO. A. T'agpniun

(TOIDKHOCTB, Y. CTETICHB, 3BAaHUE) (moamucsk, nara)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr No 32

«26» utons 2024 r, nporoxoin Ne 10

3aBenyromnuii kageapoit Ne 32

K.T.H.,JOIL.

(MHUTHATEL, (haMUITHS)

C.B. Conéuniii

(y4. cTenieHb, 3BaHUE) (moanwuck, gara)

3amecTuTenb TupeKTopa HHCTUTYTa Ne3 1o MeToanueckoit pabore

CT. IpCIoaaBaTciib

(MHMIKANTBI, haMuITHs)

H.B. PenteTnukoBa

(1OIDKHOCTB, Y. CTETICHb, 3BaHHE) (moamuce, nara)

(MHULMATEL, GaMuIIHs)



AHHOTaNINA

Juctunnmaa «OCHOBBI TEOPUHM MEPEXOIHBIX MPOIECCOB B ANEKTPUUECKUX CHUCTEMAX)»
BXOJIUT B 00pa30BaTeIbHYI0 MPOrpaMMy BhICIIEr0 00pa30BaHUs — Mporpammy OakajaBpuara 1o
HanpasieHuto moarotoku 13.03.02 «DnexTposHepreTrKa U AIEKTPOTEXHUKA) HAMIPABICHHOCTH
«JHEepreTHYecKue ICKTPUIECKUEe MallMHbDy. J(uciurmaa peanusyercs kadeapoit «Ne32».

JucuuminHa HareneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CICIYIONINX KOMIIETCHITHIA:

OIIK-4 «CriocoGeH HCIoib30BaTh METOJIbI aHAIM3a M MOJIEIHUPOBAHUS AJNEKTPUUECKUX
Hernen U AIEKTPUIECKUX MAILIUH»

CopepxaHue UCHUIUIMHBI OXBAaThIBA€T KpPYr BOIPOCOB, CBA3AHHBIX C OCBOCHUEM
CTYyJICHTAMH MAaTE€MAaTHYECKHUX MOJeNIed PpAa3JIUYHbIX SJEMEHTOB 3JIEKTPOIHEPTreTUYECKON
CUCTEMBI - CHHXPOHHBIX T€HEpaTOPOB, ACHHXPOHHBIX 3JIEKTPOABUTATENEH, TpaHCPOPMATOPOB U
Ip. - OTPAXAIIUX OCOOCHHOCTH TMEPEXOJHBIX IPOIECCOB B ATUX DJIEMEHTaX, METOJOB
WCCJIEIOBAHMS TMEPEXOJHBIX IPOIECCOB, MPAKTUYECKUX METOJIOB pacdyeTra TOKOB KOPOTKOTO
3aMBIKaHUs, OCOOCHHOCTEH pacdyeToB TOKOB M HANPSDKEHHH MPU HECUMMETPUYHBIX KOPOTKHUX
3aMBIKaHUAX ¥ 00phIBax (as.

[IpenonaBanne AUCHUILIMHBI TMPEAyCMATPUBACT CleAyonme (OpMbI OpTraHHU3AINH
y4eOHOro mpoliecca: JIEeKIUU, IPAKTHUYECKHe 3aHATHS, JIabopaTOopHbIe paboThl, CAMOCTOSITENIbHAS
pabora cTyzieHTa, KOHCYJIbTallUH.

[IporpaMMoii IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B (hopMe IK3aMEeHa.

OO6mias TpyAOEMKOCTh OCBOEHUS AMCLUMILIUHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3bIK 00y4YeHUs IO JUCIHUILTUHE KPYCCKHUI.



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO JUCIUILTNHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

enb AMCUMILIUHBI COCTOUT B TOM, YTOOBI JaTh OyAyLIMM CHEIHalMCTaM B 00JacTu
DJIEKTPOIHEPTETUKH TEOPETUUYCCKUE 3HAHUS W TPUBHUTH [PAKTUYECKHEC HABBIKA aHAIH3a
pa3IMYHBIX TMEPEXOAHBIX MPOIECCOB KaK B HJHEPreTHYECKOW CHUCTEME B IEJIOM, TaK W B
OTJENIBHBIX €€ DJIEMEHTaX.

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeT0o oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHUS 10 AUCIUILTHHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AUCHUILIUHBI OOYYaIOUIUICS JODKEH 00JalaTh CIelyoIuMu
KOMIETEHIMSIMH WM WX YacTaMu. KoMneTeHIMy U MHAUKATOPbl UX JOCTH)KEHUS TPUBECHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kon n
Kareropus (rpymnmna) Konx n HauMeHoBaHME HHAMKATOpa
HalMEHOBaHUE
KOMIIETEHIIUH JOCTHO)KEHUS] KOMITETEeHLIUU
KOMIIETEHIIUH
OIIK-4 Cnocoben
HCII0JIb30BaTh

METO/IbI aHATN3a U
O6menpodeccuoHanbHbIE | MOACIUPOBAHUS
KOMIIETEHITHH AIIEKTPUUYECKUX
ueneu u
AIIEKTPUUYECKUX
MaIIiH

OIIK-4./1.2 ucnionb3yeT METObI pacyueTa
MEPEXOHBIX MPOIIECCOB B AJIEKTPUUECKHUX
LETSIX MTOCTOSTHHOTO M MIEPEMEHHOI0 TOKa

2. Mecro nucturuinHbEL B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YUYEHHUH CIEYIOUINX AUCIUILINH:

— Owusmuka;

— DIIEKTPUUYECKHUE MAIlIUHBI;

— DJEeKTpPOTEXHHUKA.

3HaHMs, TOJyYEHHBbIE NPU U3YUYEHHWU MaTepuana JaHHOW JHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTHX AUCLMILINH:

— HaneXHOCTb  DIEKTPOMEXAaHMYECKMX U DJJIEKTPOIHEPreTHMUECKUX  CUCTEM U
KOMILJIEKCOB;

— DIeKTpocHa0KeHHE.

3. OO0BEM | TPYJTOEMKOCTb JUCIUILTAHBI
Jlanaple 00 00meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOM
paboTHI TT0 TUCITUTUTHHE (M pactpeie]ICHHe dTOW TPYJOEMKOCTH 10 ceMeCTpaMm) MPeICTaBICHBI B
Tadmmie 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoemMKkocTh 1o
Bun yueGHoii paboTh Bcero cemMecTpam
Neb
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii H0020MoeKu
AyoumopHnuvie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3anarus  (113),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 21 21
Buo npomesxcymounoi ammecmayuu: 3auer,
mudd. 3ager, sk3amer (3auer, Judd. 3au, OK3. JK3.
OK3.*%*)

*k
HpHMC‘IaHI/IC: KaHAUJIATCKHUU 3K3aMCH

4. ConepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, UX TPYAOEMKOCTh

Jlexuun 113 JIP KII CPC

Pa3,[[eJ'IBI, TEMBI JUCIHIUITIIMHBI (qac) (C3) (1ac) (qac) (1ac)

Cemectp 6

Pasznen 1. OOuue ceenenus 00
9JIEKTPOMArHUTHBIX TIEPEXO/IHBIX TPOIIeCcax. 3 4 3 3
CocCTaBlIEHUE CXEM 3aMEILECHUS.

Paznen 2. IlepexoiHble npolecchl B TpeX(hazHbIX
LEMIX, MOAKIIOYEHHBIX K HCTOUHUKY 4 7 5 3
CHUHYCOUAAILHOTO
HaNpsHKCHUS

Pa3znen 3. DnexTpoMarHuTHbIE IEPEXOAHBIE
MIPOLIECCHI B AJIEKTPUUYECKUX MAIIMHAX

Paznien 4. Mertonbl pacueTa Toka TpexgazHoro
KOPOTKOTO 3aMBIKAHWS B HAYAJIbHBIN 1 4 3 4 5
IIPOU3BOJIbHBI MOMEHTHI BPEMEHU

Paszpnen 5. IlepexonHble mpoLecchl Ipu

HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUSX U 3 3 5

oOpbIBax a3

Hroro B cemectpe: 17 17 17 21
Htoro 17 17 17 0 21

[lpakTHueckas TOATOTOBKA 3aKJIIOYaeTCs B  HEMOCPEACTBEHHOM  BBHIITOJHEHUH
Oo0y4yaromMUMHUCS  OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKIMHA, CBA3aHHBIX C  Oya;ymien
npodeccHoHaIbHON AEATETBHOCTHIO.




4.2. CopnepskaHue pa3/ieloB U TEM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aesioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — Comeprkanue pa3esioB U TEM JICKIMOHHOTO IIHMKJIA

HOMep pasaciia Hazsanwne u COACPIKAaHUE PA3€IOB U TEM JICKIITMOHHBIX 3aHATHI

1 OO0mue cBeleHUs 00 3JIEKTPOMArHUTHBIX IMEPEXOJHBIX Mporeccax. CocTaBieHUe
cxeMm 3amernieHus. OCHOBHBbIC TOHSTHS. [IpUYMHBEI BO3HUKHOBEHHUS MEPEXOIHBIX
nporeccoB. TpeOoBaHMS K pacueTaM MepPexXOAHbIX mpoueccoB. OCHOBHEIE
JOMYILEHUsI, NpUHUMaeMble NOpu pacuerax. CocTaBieHHE CXeM 3aMelICHUS.
Wcmonp30BaHne CHUCTEMBI  OTHOCHTENBHBIX  eauHWI. CXeMBl  3aMelIeHUs
MHOTOOOMOTOYHBIX TPAaHC(HOPMATOPOB M CIBOCHHBIX PEAKTOPOB.

2 Ilepexomubie mporiecchl B Tpex(a3HBIX IMEMsX, MOAKIIOYEHHBIX K HMCTOYHUKY
CHHYCOHMIaTbHOTO HampsbkeHus. [lepexoanslii mpomecce mpu TpexdasHoM KOPOTKOM
3ampikannu (K3) B memm 6e3 TpanchopmaropoB. Ymapuwii Tok K3. Metomst
onpezencHus ynapHoro koagduipenra. OcoOCHHOCTH MEPEXOIHOTO MpoIiecca Mpu
K3 B paserBnenHoil uenu. I[lepexonHslii mpolecc Npu BKIOYEHUH B CETbH
TpaHchopmaropa ¢ pa3OMKHYTOH BTOPUUHON 00MOTKOM. [lepexoHbIii mpoliece mpu
K3 3a Tpancgopmaropom.

3 DONEeKTpOMarHuTHbIE TIEPEXOJHBIE  MPOIECChl B ANEKTPUYECKUX  MAIlMHAX.
Maremarnueckass MOJeNb CHHXPOHHOW MAaIlIMHBI, OTpaXkaromas OCHOBHBIE
3aKOHOMEPHOCTH JJIEKTPOMAarHUTHBIX IEPEXOMHBIX TMPOIECCOB B  MAaIIHHE.
Jluneitapie mpeoOpasoBanus U PepeHIMATBHBIX  YpaBHEHHHA IEPEXOITHOTO
nporecca. [lepexomHpie Mpollecchl B CHHXPOHHON MamuHe 0e3 ydera BIUSHHS
IeMI(pepHbIX KOHTYpPOB. XapaKTepHUCTUYECKOe YypaBHEHHE © €ro KOpPHU.
[locTossHHBIE BpeMEHU 3aTyXaHHUS CBOOOJIHBIX COCTABIIAIOIINX TOKOB. M3MeHeHHe
ToKa sikops ipu Tpexdaznom K3. Biusiaue cucrteMbl BO30YXKISHHUS Ha TIEPEXOIHBIN
TIpoIiecC.

4 MeTtoapl pacdyera TOKa Tpex(a3HOro KOPOTKOTO 3aMbIKaHWS B HaYaJbHBIA U
MPOMU3BOJIBHBI MOMEHTHI BpeMEHHU. Pacuer HayaJlbHOrO 3HAYEHUSI MEPUOIUYECKON
cocTapisitoreit Toka K3 oT cHHXpOHHO# MaImmHbl 03 ydeTa U ¢ YIeTOM BIUSHUS
neMnQepHbIX  KOHTYpPOB. BrusHHME  aCHMHXPOHHBIX  JJEKTPOABHUTATENCd U
KOMILIEKCHBIX Harpy3ok B HaudaiabHbli MoMeHT K3. Pacuer nepuoguueckoii
cocTaBisitonieil Toka npu ygaineHHslx K3. Pacder mepuoamueckoil coCTaBISIIOIICH
Toka TpexdaszHoro K3 B mpowW3BONBHBIE MOMEHT BPEMEHH METOJOM THITOBBIX
KPUBBIX U METOJIOM CIIPSMIICHHBIX XapakTepucTuk. OCOOEHHOCTH pacueToB TOKOB
KOPOTKOTO 3aMBIKaHHUs B 3JIEKTPOYCTaHOBKaxX HanpsbkeHneM no 1000 B.

5 HepeXOHHBIe IMPOLCCCHI NP HECUMMETPHUYHBIX KOPOTKHUX 3aMBIKAHUAX U O6pBIBaX
¢da3. YcnoBusi, Ipd KOTOPBIX JIOMMYCTUMO TNPHUMEHEHHWE METOAa CHMMETPHYHBIX
COCTABIISIIONIMX JJIsi aHAJIM3a HECHMMETPUYHBIX PEXHMOB B Tpex(as3HBIX IMErsiX,
COoZCpKaAIUX CHUHXPOHHBIC MAalllnHHbI. HapaMeTpBI QJICKTPUYCCKUX  MallWH,
Tpanchopmatopos (aBTOTpaHCHOPMATOPOB), OOOOIICHHBIX HArPy30K, BO3MYITHBIX
JUHWHA  3JeKTporiepenad u  KalOeleil 10 OTHOIIEHHID K TOKaM  pa3HBIX
MoCIIe0BaTENIbHOCTEH. ['paHNYHBIE YCIIOBUS W OCHOBHBIE COOTHOIICHHUS MEXIY
CUMMETPUYHBIMH COCTABIISIONUMH TOKOB M HANIPSDKEHUH MPU HecuMMeTpudIHbIX K3
1 o0pbiBax (a3. BekTopHbIe quarpaMMbl HAPSHKEHUH U TOKOB TIPU HECUMMETPUSIX
pasHoro BUJIA. Yyer TPyIIBI COCTUHEHHSI TpanchopmaTopoB
(aBTOTpaHCHOPMATOPOB) TIPU OMPEACICHIUH TOKOB B Pa3HBIX BETBAX W HAIPSDKCHUH
B TPOM3BOJBHBIX TOYKAX PACUETHOM cXeMbl. [IpaBWII0O SKBHBaJICHTHOCTH TOKa
OpsSMOM  TIOCJICZIOBATENILHOCTA  TPH  HECHUMMETPUYHBIX ~ PEKUMAax U €ro
ucronb3oBanue. KomrmuiekcHble cxeMbl 3amerneHus. CpaBHEHHE TOKOB IPH
HecuMMeTpruHBIX K3 pasHoro Buja.
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4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 5.

Tabauna 5 — [IpakTuueckue 3aHATHs U UX TPYJI0EMKOCTh

W3 Hux Ne
No TeMbl paKTUYECKHUX Popmbr TpynoeMKocTb, |NMPaKTUYECKOM |pasjaeiia
/o 3aHATHI TIPAKTHHCCKUX (gac) IMOJTOTOBKH, | TUCLIMII
SaATHH (gac) JIUHBI
Cemectp 6
1 | HauanbHble ycnoBus npu WNHTepakTuBHas 4 4 1
pacuere nepexoHbIX
IIPOLIECCOB.
2 | YcraHoBuBIIKECS WNHurepakTuBHas 4 4 2
XapaKTePUCTHKHU
MIEPEXO0JIHBIX MPOIIECCOB.
3 | AHanmu3 OCHOBHBIX WuTepakTuBHAsA 3 3 2
XapaKTePUCTHUK MEePEXOTHBIX
nporecco. Pacuer ynapHoro
TOKa KOPOTKOTO 3aMbIKaHHUSI.
4 | CucremMa OTHOCUTENIbHBIX WuTepakTuBHAsA 3 3 4
enunuil. Cxembl 3aMelIeHUs
Y UX MTapaMeTPhL.
5 | Pacuer nepuonnyeckoii WuTepakTuBHAs 3 3 5
COCTaBJISIONICH TOKa AJIst
3aJJaHHOTO CIIydYast pH
HECUMMETPUYHBIX K.3.
Pacuer TokoB
HECUMMETPUYHBIX K.3.
Bcero 17
4.4. JlabopatopHble 3aHATHUS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYJTOEMKOCTh IPUBECHBI B TabIUIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux No
Ne HanmeHnoBaHme 1a00paToOpHBIX padboT TpynoeMKoCTS, | MPakTHHIECKOR | pasiena
n/m (uac) MTOATOTOBKH, | JHCILIHII
(gac) JIMHBI
Cemectp 6
1 | IlepexoaHble MPOLIECCH B CETU C HCTOYHUKOM 3 1
0eCcKOHEeuHOW MOITHOCTH. BiusiHre Harpy3ku
Ha TOK K.3. [IyCK yCTaHOBKH Kak KOPOTKOE
3aMBIKaHHUE.
2 | Ilepexo/iHble IPOIIECCHI B CETHU C HCTOYHUKOM 3 2
6eckoHeyHoi MomHoCcTH. HavanbHble
YCIIOBUS TIPU aHATH3E MEPEXOTHBIX
MIPOLIECCOB.
3 | YcraHOBHBIIHECS XapaKTEePUCTHKH 3 2
MepexXoIHbIX mpoleccoB. Pacyer yaapHoro
TOKA KOPOTKOTO 3aMbIKAHHSL.




4 | CucreMa OTHOCUTENLHBIX eqUHULl. CXEMBI 4 3
3aMeNIeHHs U X rmapameTpbl. CiocoOsbl
npeoOpa3oBaHus CXeM 3aMelieHus. Beioop
rapaMeTpPOB TOKOOTPaHUYHBAKOIIINX
pPEaKTOpOB.

5 | I'pannunbie yCIOBUSA u BEKTOPHBIE 4 4
JyarpamMmbl IpU CHMMETPHYHBIX K.3. AHAINU3
TOKOB CHMMETPUYHBIX K.3.

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOTHEHUE KyPCOBOH PabOThI
VY4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJaronIXcs
Buibl camocTosITeNbHOM pabOThI U €€ TPYJ0SeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmmua 7 — Buasl caMoCcTOsITeNNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 6,
Bua camocrositensHOM paboTh
Jac Jac
1 2 3
N3yuenue TeopeTnuueckoro Marepuania 11 11

qucturinHel (TO)

Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3) 6 6

Beinonuenue pedepara (P)

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO

ycrneBaemoctu (TKYVY) 4 4
Homamnee 3aganue ([13)
KontposbHble pabotsl 3a04HuKOB (KP3)
IToaroToBKa K MPOMEXYTOYHOMU
artecrauuu (ITA)
Bcero: 21 21

5. Ilepedyens yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yUarOMMXCs [0 JUCIUIUTMHE (MOJIYJIIIO)
Y4eOHo-MeTOAMYECKE MaTepHasbl Il CaMOCTOSTENbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3aHUN
[lepedyeHb neyaTHBIX U SJEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJICKTPOHHBIX YUSOHBIX H3TaHUH

KommuecTso 3k3eMIuIsipoB B

Ug_ll_ﬂglli)/ec bubnuorpapuyeckas ccpuika oubnmiorexe

(KpOoMe JIEKTPOHHBIX IK3EMILISIPOB)
621.3 [lepexonnbie IIPOLIECCHI JUHENHON 5)
A 86 IIEKTPUYECKON LIEMHU CO COCPENOTOYEHHBIMU

napamerpamu. Henunelinsle 1enu : yuyeOHoe
nocoobue / b. A. Aprembe, H. B.
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Pemernukona, /I. B. llumnakos ; C.-Iletepo.
roc. YH-T a’pOKOCM. MHPHUOOPOCTPOCHHUSA. -
CIIG. : Uzn-Bo I'YAIL 2019. - 130 c. : puc. -
bubnmorp.: ¢. 128 (6 Hass.). - ISBN 978-5-

8088-1376-2
621.314 DnekTpuueckre MamuHbl: TpancdopmaTopbl 5
C32 : yuebnoe nocodbue / b. H. Cepreenkos, B. M.

Kucenes, H. A. Axumona; pen. HU. IL
Komnsuios. - M. : Bercml. mik., 1989. - 352 c. :
puc., Tadiu., cxeMm. - bubnmorp.: ¢. 346 - 348
(30 nazB.) - IIpenm. ykas. : c. 348 - 349. -
ISBN 5-06-000450-3

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
WH(OPMAITMOHHO-TSIICKOMMYHHKAITMOHHOM ceTh «THTepHEeT»
[Tepeuenn SJIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAIOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX JJII OCBOCHHUS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOM cetn «HTepHeT»

URL anpec HaumenoBanue
http://elemo.ru/ "Elemo" - HoBocTH, CTaThbu, OpraHu3amuu, 0ObIBICHHS,

KaTaJIOT CAWTOB.

http://3meKTpOTEeXHNYECKUTi- DIEKTPOTEXHUYECKHI MOPTa .pd . DIEKTPOTEXHUUESCKUI
nopTayi.pg/ nopTaJ Juist cryieHToB BY30B u nHxeHepoB
http://www.electro-gid.ru/ ITopran Electro-Gid.ru - DnexkTpoHHKa ¥ JJIEKTPOTEXHHUKA.
http://www.elecab.ru/ "Jnekad" - CripaBOYHBII TOPTAN MO JCKTPHUKE, SJHEPTETUKE

1 uHXeHepuH. CIpaBOYHHUK 2JIEKTPUKA, CIPAaBOUYHUK
OHEPIreTUKa, HOPMATUBHAA JOKYMCHTALIUA B CBO6OJIHOM
JIOCTYTIE, KaTajor MpeanpusTHi, J0cKa 0ObIBICHUH,
TEHJEpbl, CBOsI OaHEpHAsl CETb.

http://netelectro.ru/ "NetElectro”- HoBocTu 371€KTpOTEXHHUKH, KaTajor GpupM (Bce
(GbupMBI OTCOPTUPOBAHBI KakK 10 ajnpaBUTY, TaK U IO
peruoHam), mpaic-IucThl B KaTanore 000py0BaHusl.
Nmeetcst oueHb Xopomuii U y100HBIN KaTanor cchiiok. Bee
CCBUIKH B KaTaJore pacCOPTUPOBAHBI MO Pa3INYHBIM
TEMaTHYECKUM pyOpHKaM.

8. Ilepeuensr nHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yeMOIro MpH OCYLIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[lepedeHp UCTIONB3yeMOTo MPOTPAaMMHOTO oOecriedeHus npeacTasieH B Tadmmie 10.

Tabmuua 10— IlepedyeHb nporpaMMHOTo o0ecrieyeHHs

Ne i/ HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenp WH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,UCIIOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE
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[lepeuens UCHOMB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IPEJICTABICH B
tabnuie 11.

Tabmuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

No HaumenoBanue cocTaBHOM 4acTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU Oa3bl (mpu HEOOXOMMOCTH)
1 | MynsTuMeauiiHas JeKIUOHHAS Ay IUTOPHUS 21-18
KommnbroTepHsIii Kitace 31-04

10. OueHouHble cpeAcTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IPOMEXKYTOYHOM aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluN

Buj npoMexyTO4YHO# aTTecTanuu [lepedyeHb OLIEHOUHBIX CPEJICTB
OK3aMeH Crircok BONPOCOB K SK3aMEHY;
3amaun;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajuibHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajga  MOJYJIBHO-PEUTHMHIOBOW  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu onieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa C(hOPMUPOBAHHBIX KOMIIETEHIIUIA
5-0ayupHas mIKaina P P (bop

— oOyuaronuiicss TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON M JIOMOJHHUTENBHOH JHUTEPaTypHI,

«OTIIMYHO J
GaTEHO TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOXKEHHS C MPAKTUYCCKOM
JIESITSIIbHOCTHIO HAIPABJICHHUS;
— yMeno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— CBOOOJIHO BJIQJIEET CHCTEMOM CIIENMATN3HPOBAHHBIX MOHITHIA.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBINA MaTepHa, TPaMOTHO H
M0 CyIIECTBY HW3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JIUTEPATYDHIL;
«XOPOLLIO» Patyprl, .
— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;
«3aYTEHOY

— YBA3BIBA€T YCBOCHHBLIC 3HaHHUA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaITpaBJICHHUA,
— APIryMmCHTUPYCT HAYYHBIC ITOJTOXKCHU,
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Or11eHKa KOMITETEHITUH

5-0ayupHas mKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMIH

— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIJICET CHCTEMOU CIIeUaTN3UPOBAHHBIX TTOHSTHH.

«YOOBJICTBOPUTCIIEHO»

JUTEPaTYpHI;
— JIONyCKaeT HECYIIEeCTBEHHbIE OIINOKN U HETOYHOCTH;

HaIpaBJICHUS;
— cJ1a00 apryMEeHTHPYET HayUHbIE [TOJIOKEHHUS,

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MPOrpaMMHBINA MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHHA B IPAKTHYCCKOM IMPHUMCEHCHUHN 3HAHUM

— 3aTpyaHseTcs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHUI;
— YaCTUYHO BJIaJIeeT CUCTEMOH ClelnaaIn3uPOBAHHbIX MOHITHA.

— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOrO

MarepHana;
— JIONTyCKaeT  CYIIECTBCHHBIE  OIMMOKM W  HETOYHOCTU  IIPH
«HEYJIOBJICTBOPUTEIIHHOY .
PAacCMOTPEHHU TMPOOJIEM B KOHKPETHOM HAIlPaBICHHUH;
«HE 3a4TCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;
— He GOpPMYJIHPYET BBIBOJIOB H O00OIICHU.

— UCIBITBIBACT TPYAHOCTHU B MMIPAKTUYCCKOM NPUMCHCHUN 3HaHI/II\/JI;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa peIcTaBlIeHbl B Tadimie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt Ilepeuenb BonpocoB (3a7au) i SK3aMeHa Kon
MHAMKATOpa

1 OcHoOBHbIE OHATHUSA 00 AIEKTPOMATHUTHBIX U OIIK-4.]1.2
NMEKTPOMEXAHNYECKUX MIEPEXOIHBIX IIPOLECCAX B
IEKTPUUYECKON cUCTEME

2 OcHOBHBIE BUIbI KOPOTKUX 3aMbIKaHUH. OTHOCHUTENbHAS OIIK-4.11.2
BEPOSTHOCTh MX BOZHUKHOBEHHSI B DJIEKTPUUECKHX CUCTEMAaX

3 Kakue Bubl HapylIeHus pexXxuMa OTHOCATCS K npojoiabHoi u | OIIK-4.J1.2
ITONIEPEYHON HECUMMETPUU

4 OcCHOBHBIE TONYLIEHUS TIPU PACUETE IIEKTPOMArHUTHBIX OIIK-4.11.2
MIEPEXO0/IHBIX MPOLIECCOB

5 [IpenmymiecTBa 1 HEAOCTATKU CUCTEMBI OTHOCUTEIBHBIX OIIK-4.]1.2
€IMHHUII 110 CPAaBHEHUIO C CUCTEMOM NMMEHOBAaHHBIX €/IMHUIL

6 [Ipusenenue 2/1C u conpoTUBICHUIN JIEMEHTOB CXEMBI K OIIK-4./1.2
BbIOpaHHBIM 0a3UCHBIM YCIOBUSIM

7 CocraBiieHnEe CXEMBI 3aMEILIEHUS [IPU pacueTe B OIIK-4.]1.2
OTHOCHUTEJIbHBIX €IMHULIAaX. TOUHOE U MPUOIHKEHHOE
IIPUBE/ICHUE

8 CocraBiieHnEe CXEMBbI 3aMEILIEHUS IIPU pacueTe B OIIK-4.]1.2
MMEHOBaHHBIX equHuIaxX. TouyHoe U NpubImKeHHOe
IIPUBE/ICHUE

9 [IpeoOpazoBaHme cXeM 3aMEIICHUS OIIK-4.]1.2

10 VYcnoBusi, onpenensionue MakCUMalIbHOE 3HAaU€HHE OIIK-4./1.2
arepruoaNYECKON COCTABIISIONIEH TOKA

11 VYcioBust BOSHUKHOBEHHUSI MAaKCUMyMa MIHOBeHHoOro 3HaueHus | OITK-4./1.2

IIOJTHOI'O TOKA.
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Y mapHblil TOK M yIapHbIA KOAPPHUIHEHT

12 Omnpenenenne SKBUBAJICHTHOMN MTOCTOSSHHON BpeMEHHU OIIK-4./1.2
AnepUoINYECKON COCTABIISIONIEH TOKA B PA3BETBICHHOM LICTIH.

13 JlelicTByIOIIIME 3HAYEHUS TIOJIHBIX BEJIMYUH U UX OTJIEIbHBIX OIIK-4.]1.2
ciararoiux. OCHOBHBIE YITPOLIEHMUSI.

14 Omnpenenenne ycTaHOBUBIIETOCs pexuMa K.3. OCHOBHBIC OIIK-4./1.2
XapaKTePUCTUKH U TTapaMeTPbl CAHXPOHHON MaIlIMHBI.

15 CxeMa 3amelneHus HeIBHOIIOFOCHON CMHXpOoHHOM MamuHbl B | OITK-4.]1.2
YCTaHOBHBIIEMCS PEKUME.

16 BekropHble quarpaMMbl HESIBHOIIOTIOCHBIX U siBHOTIONMIOCHBIX | OITK-4.]1.2
CHHXPOHHBIX MAIlIUH.

17 [IpuBeneHue nenu poropa K CTaTopy. OIIK-4.]1.2

18 Kak yuurtsiBaercs B pacueTax BIHMSHUE HArpy3KH HA PEXKUM OIIK-4./1.2
K.3.

19 Pacyer nipu oTCyTCTBUM aBTOMATUYECKOTO PEryIUPOBAHUS OIIK-4./1.2
B0o30yxaeHusi (APB). Biusaue APB.

20 bananc MarHUTHBIX MIOTOKOB CUHXPOHHOW MalIUHbI B OIIK-4./1.2
HOPMAJIbHOM yCTaHOBHBIIEMCSI PEKHME U B MOMEHT
BO3HHUKHOBEHHS K.3.

21 Ceepxniepexoaubie DJIC u conporuienue. Cxema OIIK-4./1.2
3amenieHuss CM ¢ nemndepHbIMU OOMOTKaMH B HAYaJIbHBIN
MOMEHT HapyUIeHHs pexxuma B ocsix 0 u . BekTopHas
Jauarpamma.

22 CpaBHeHHE peaKTUBHOCTEM CHHXPOHHOW MalIMHBbI. OIIK-4.]1.2

23 XapaKTepUCTUKA JBUTATEIIECH U HarPy3KH. OIIK-4.]1.2

24 IIpakTHueckuil pacyeT Ha4aJIbHOIO CBEPXIIEPEXOIHOIO U OIIK-4.11.2
YIapHOTO TOKOB IIPH K.3., HECCHHXPOHHOM BKIIFOUCHUU
T'eHEepaToOpOB, MyCKEe JABUraTelnei.

25 BresamHoe k.3. CM 6e3 gemndepHbIX 0OMOTOK. OIIK-4.]1.2

26 Bnusinue u npuOaMkeHHbIH yueT neMngepHbIX 0OMOTOK. OIIK-4.]1.2

27 Bnusnue APB nipu BHE3aITHOM K.3. OIIK-4.]1.2

28 OcHOBHbIE IOMYIIEHUs TIPU MPAKTHYECKUX MeTojax pacuera | OIIK-4.]1.2
K.3.

29 Paznuuns Mex1y IpakTHYECKUMU METOJaMHU. OIIK-4.]1.2

30 MeTox pacdeTHBIX M TUIOBBIX KpuBBIX. [lopsinok pacuera mo | OINIK-4./1.2
00I11eMy U3MEHEHHUIO.

31 [Topsimok pacuera Mo MHAUBUAYATEHOMY U3MEHEHHIO. OIIK-4.]1.2
[TpuOaMKEHHBIN YUeT CUCTEMBI.

32 VY4eT aeKTpoABUraTeNnel pyu pacuere TOKOB K.3. OIIK-4.]1.2

33 Pacuer TOKOB K.3. B ceTax no 1000 B. OIIK-4.]1.2

34 Bricine rapMOHUKH IPU HECUMMETPHUYHOM PEKUME OIIK-4.]1.2
CUHXPOHHOW MAIlIMHBI.

35 MeToa CUMMETPUYHBIX COCTABIISIIOIIUX MIPU pacyeTe TOKOB OIIK-4.]1.2
K.3.

36 ConpoTuBJIECHHUS YIEMEHTOB CXEMBI JUII TOKOB 00OpaTHOU U OIIK-4.]1.2
HYJIEBOH MOCJE10BaTEIbHOCTH.

37 CxeMbl OTZIeTIBHBIX MTOCIIEI0BATEILHOCTEH, ONIPEICIICHHE OIIK-4.]1.2
pesyanptupyomux 9JC 1 conpoTUBICHUH.

38 ['pannuHbIE YCITOBUS, COOTHOIICHUS MeX Ay cuMMmeTpuuHbiMu | OITK-4.]1.2

COCTABJISIIOLIUMU TOKOB U HAIIPSIKEHUN B MECTE NIONEPEYHON
HECUMMETPHH.
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39 BexTopHbIe AuarpaMMbl TOKOB U HapsKEHUH 711 MecTa OIIK-4.11.2
HECUMMETPHHU.

40 KomriuiekcHble cxeMbl 3aMeLEHUs IS Pa3IMYHbIX BUI0B OIIK-4.11.2
MONEePEeYHON HECUMMETPHHU.

41 [TpaBmiio 3KBUBAJICHTHOCTH MPsMOH mocnenoBarensuoctu s | OITK-4.]1.2
MONEePEeYHON HECUMMETPHHU.

42 CpaBHeHHE BUOB KOPOTKOT'O 3aMbIKAHHUS. OIIK-4./1.2
43 [IpuMeHeHne MpakTHUECKUX METOOB K pacuery nepexoanoro | OITK-4.]1.2
Mpouecca MpyU OJHOKPATHOM MONEPEYHON HECUMMETPHH.

44 OpnHOKpaTHas TPOJIOJIbHASI HECUMMETPHS. OIIK-4.]1.2

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3a1a4) ais 3a4dera / qudd. 3adera Koz
WHIMKATOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO MPOECKTUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyern TeM Juisi KYpPCOBOT'O MPOSKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM paObOThI

npeJcTaBieHbl B Tabnuie 18.

Tabnuua 18 — IIpumepHblii epeueHb BOIIPOCOB ISl TECTOB

Ne /i [TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
B KypPCOBOW paboThI
Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO
BOHpOCLI AJId OpPOBCACHUSA HpOMe)KYTOqHOﬁ arreécCrallin B BHUAC TCCTUPOBAHUA

No

o/

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Kon
WHAMKATOpPA

1

Pa3BeTBieHHas 37eKTpUYecKas LeNb MPEACTABISAET U3 cedsl TpU
napajuieiabHble BeTBU. Ha niepBoi pacnosiokeHsl OCIe10BATEIBHO
COEIMHEHHBIE UACAIBHBIA HCTOYHUK ITOCTOSIHHOTO DJIC HanpskeHneM
E u pesucrop conporusinenneM R. Ha BTopoii - pesucrop
conporusiieHreM R u kirod. Ha Tperbel — nacanbHblli eMKOCTHOR
anemMeHT eMKkocTh C. [lomycTum, B pe3yapTaTe KOMMYyTaluy KIIF04a
NOCJIETHUM OKa3ancs pa3oMKHYTHIM. BeiOepere BepHOE 3HAaUEHUE B
OYKBEHHOM BU/JIE HANPSOKEHUs HA TPETheW BETBU IOCIIE 3aBEPILICHUS
NIEPEXOAHOr0 IpoLecca.

OITK-4.]1.2

Ha equHCTBEHHON BETBU B HEPA3BETBIICHHON JIEKTPUYECKOM 1ETH
PacroI0kKeHb! UACATBHBIN HCTOUHUK ITIOCTOSSHHOTO TOKA C TOKOM J, 1Ba
pe3ucTopa conpoTuBieHueM R, KITt04, HaeaIbHBIN MHYKTUBHBIN
AJIEMEHT UHAYKTUBHOCTBIO L. JlommycTuMm, B pe3ypTaTe KOMMYTalU1
KJIFOYa MOCJIeTHUI OKa3ajcs 3aMKHYThIM. BriOepeTe BepHOE
YTBEPKACHUE VISl TApaMETPOB M1€aTbHOIO HHAYKTUBHOIO 2JIEMEHTA
1ocJie 3aBepIleHUs IEPEXOIHOrO npouecca B 1enu. OTBeT 000CHYHTE.

OIK-4.]1.2

YcTraHOBUTE COOTBETCTBUE MEXAY BHJIOM MEPEXOHOTO Ipolecca B
LIENH ¢ ICTOYHUKOM NOCTOsTHHOTO 3/[C ¥ TUTIOM 3aBHCUMOCTH
paccMaTpuBaEMOro napamMerpa OT BpEMEHH Ipoliecca

OIK-4.]1.2

YcTaHOBUTE MOCIEI0BATEIBHOCT AEHCTBUI NTPU pacuEéTe

OTK-4.]1.2
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MEPCXOAHOr0 IMPOoHCCCa BTOPOTO MOPsAAKa KIIACCUICCKUM MCTOAOM.

S Bawm tpebyetcs onucarh Gpuznueckuii cMbICT apameTpa cuaxponnoi, | OIIK-4.J1.2
a UMEHHO, JIEKTPUYECKON MAITUHBI MHIYKTUBHOTO COIIPOTHBIICHUS
IPsIMOM MOCIIEAOBATEIHHOCTH MO MPOAOIHHON OCH.

6 Bo Bpemst akcniepuMeHTa pa3BETBICHHAS JJIEKTPUYECKas LElb MK-5.11.2
npeJcTaBisieT U3 ceds Tpu napasuienbHble BeTBU. Ha nepBoit
PacIoJIOkKEHBI IOCIEI0BATEILHO COCIMHEHHBIE UCAbHBIN HCTOYHUK
nocrosinHoro DJ1C nanpsbkenueM E u pesuctop conpoTtuBiieHreM R.
Ha BTopoii - pe3uctop conporusienueM R u kirou. Ha tperbeit —
UJealbHbIi €eMKOCTHOU 3eMeHT eMKocTh C. [lomycTtum, B pe3yabTaTe
KOMMYTaIlUX KITF04a MOCIEeIHUI OKa3aics pa3OMKHYThIM. Beibepere
BEpHOE 3Ha4YeHHe B OyKBEHHOM BHJI€ TOKa Ha TPEThel BETBU MOCIIE
3aBEPIICHHS IEPEXOHOTO MPoIlecca.

7 YcioBus paccMaTpuBaeMOro 3KCIepUMeEHTa ciaeayromue. Potop IK-5.]1.2
YEeThIPEXOOMOTOYHON CHHXPOHHOU AIEKTPUYECKON MAITHHBI
MPUBOAUTCS BO BPAILLIEHUE C OTJIIMYHON OT CUHXPOHHOM CKOpOoCThio. K
00MOTKE BO30YKIIEHHSI POTOpA IPH STOM HOAKIIOYEH UCTOYHHUK
nocrosHHoro D/IC. Toku u HanpsikeHus (asbl a cTaTopa U3MEPSIIOTCS
COOTBETCTBEHHO AMIIEPMETPOM U BOJIBTMETPOM. IIpu cuHXpoHU3anuu
rpaduKoB U3MEPEHUI OTyUYaeTCsl, YTO MPU MAKCUMyMe U3MEPEHHOTO
TOKa HaOJI0JaeTCsl MUHUMYM MU3MEPEHHOT0 HANPSKEHUS, a IPU
MUHHUMYME U3MEPEHHOr0 TOKa — MAKCUMYM U3MEPEHHOT O
HanpsbkeHus. Kakue conpoTuBIeHNs CHHXPOHHOM 3JIEKTPUYECKOU
MalIMHbl MOYKHO PacCYMTAaTh MIPU UCIOJIb30BaHUHU YKa3aHHbBIX
BenuurH. OTBET 000CHYITE.

8 VY CcTaHOBUTE COOTBETCTBUE MEXK/Yy PEKUMOM PabOThI 3aJaHHON IK-5./1.2
CUHXPOHHOM JIEKTPUYECKON MAIIMHBI U EPEXOJIHBIM [TapaMETPOM,
KOTOPBIH BO3MOYKHO ONPEACIIUTH B 3TOM PEXKUME.

9 Y cTaHOBHTE MTOCIIEN0BATEIBHOCTD ACUCTBUN ITPU AHAIIN3E [K-5.1.2
K0JIeOaTEeIbHOTO NMEPEXOHOTO Mpoliecca BTOPOro MopsiaKa
KJIACCUYECKHM METOOM.

10 | Bam TpeGyeTcs omucaTh yCI0BHS SKCIEPUMEHTA ISl ONPEIETIEHHS MK-5./1.2
rapaMeTpa CHHXPOHHOM 3JIEKTPUYECKONW MAIIMHBI, 8 HUMEHHO,
CUHXPOHHOTI'O COIIPOTUBIICHHUS NIPSMOU IOCIIEI0BATEIBHOCTH 110
IIPOJIOJIBHOM OCH.

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYaroUUXCs 3a04HON (OPMBI
oOydeHus1, IpecTaBIeHbl B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMEe  MPOLEAYypbl  OICHHWBAHUS
MHAMKATOPOB, XapaKTepU3YIOIUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COAEpKaTrcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAIL, pernameHTHpYHOIIMX NOPSAAOK MU MPOLEAYpPY
MPOBEJCHUS TEKYILEro KOHTPOJISL yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTali 00yJaronuxcs
I'VAIL
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11. Meroauveckue yKa3aHus A 00y4JarOIMUXCs 10 OCBOCHUIO TUCITUTUTHHBI

11.1. Meroauueckue ykazaHus i OOy4yaroIIMXCs [0 OCBOEHHMIO JIEKLIHOHHOTO
Marepuana

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riryOOKoe M SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHwe COBpPEMEHHOH JIEKIIMU B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTAJIBHBIX TpPOOJEeM JUCHUIUIMHBL, METOJOB HAy4YHOrO TMO3HAHMSA, HOBEUIIMX
JOCTMDKEHUI Hay4dHOH MbIciu. B ydyeOHOM mponecce JIeKIUs BBINOIHAET METOJO0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOseMbl, AAaeT LEeJIbHOE NPEACTaBIECHUE O AUCLUILIMHE,
IIOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCLHUIUIMHAMMU.

[Inanupyemsble pe3yabTaThl IPU OCBOSHUH 00yUarOMMCS JIGKIIMOHHOTO MaTepuaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LIEJIEBOM YCTAHOBKOM K KaKJOM KOHKPETHOU TEME;

— TOJIyYeHHE ONbITa TBOPUYECKOI pabOThl COBMECTHO C IIPEIOJIaBaTENIeM;

— pa3BuTHe  NpPO(EeCcCHOHAIBHO—JENOBBIX  KauecTB,  JIIOOBM K  HIpPEIMETy
«ONEKTPOTEXHUKA» U CAMOCTOSATEIBHOI'O TBOPUYECKOTO MBIIIJICHUS.

— TOSIBJICHUE MOTHBALIMH, HEOOXOAUMBIX JIJIsl CAMOCTOSTEIBHOMN paboThI;

— TIOJy4Y€HHUE 3HAHUM O COBPEMEHHOM YpOBHE Pa3BUTHUS HAyKU U TEXHUKU B 00JIaCTH
JIEKTPOTEXHUKHU U O MPOrHO3€ UX PAa3BUTUS Ha OJIMKaWIINe rofbl;

— HayuduTcsl MeTOoAMYecKH oOpalaThiBaTh MaTepuan (BBLACIATH IVIABHBIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  Pa3IMYHBIX
dbopMyIupoBKax);

— TOJIy4YeHHe TOYHOIO IOHUMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHIA.

CrtpyKkTypa npeaocTaBieHHsl JEKIIHOHHOTO MaTepuara:

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEIEISIETCS LEIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;

— TIOJy4Y€HHE OIbITa TBOPUYECKON pabOThl COBMECTHO C MPEIO/IaBATENIEM;

— pa3BuTHE NPO(HECCHOHATBLHO-AEIOBbIX KadyecTB, JIOOBU K NpeIMeTy "

—  CaMOCTOSTEJIBHOTO TBOPYECKOIO MBIIILICHHUS.

— TOsIBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJYyYEHUE 3HAHUU O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKM WU TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMkKaiine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNATH IJIaBHBIE MBICIU U
MIOJIO’KEHUS, IPUXOJUTh K KOHKPETHBIM ~ BBIBOJAM,  IOBTOPSTH ~ MX B Pa3iIM4YHBIX
bopMyIIHpOBKax);

— TOJy4YeHHE TOYHOIO MOHMMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JIeKMOHHBI MaTepual MOXKET CONpPOBOXKAATbCA JIEMOHCTpalUell ClalIoB U
MCIIOJIb30BaHUEM Pa3/laTOUYHOr0 MaTepuala Ipu  MPOBEAECHUU KOPOTKUX JUCKYCCHU

00 0COOEHHOCTSIX MPUMEHEHUS OTAEIbHBIX TEMATHK 1O AUCIUIINHE.

11.2. Meroaudueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOKICHHIO MPAKTHYECKUX
3aHIATHH .

[IpakTrueckoe 3aHITHE SBISIETCS OJHOW M3 OCHOBHBIX ()OPM OpraHMU3aIuu yueOHOTO
mpoliecca, 3aKII0YaroIasicsl B BHITOTHEHUN 00yYaIONIUMUCS MO/ PyKOBOJCTBOM MPEIOaBaTeNs
KOMIUIEKCa YYEOHBIX 3aJlaHUi C IeJbI0 YCBOCHHS HAyYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUTIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OTBITA TBOPUYECKON JACSITEILHOCTH.

[lenmpr0 MpaKTHYECKOTO 3aHATHS IS 00YUAIOMIETOCs SBJISICTCS MPUBUTHE 00YUYaIOIIIUMCS
YMEHHUI U HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 10 U3Yy4aeMON AUCLUHUILIAHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYAIOIIUMCS MPAKTHYCCKUX 3aHATHA:
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— 3aKperuieHue, yriayOJeHue, pacllMpeHre W JeTalu3alus 3HAHUW TPU PEUICHUN
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOH aKTHBHOCTH;

— OBJIaJICHHEC HOBBIMH METOJIaMH M METOJUKAMHU H3Y4YCHHUsS KOHKPETHOW y4eOHOI
JUCITUTLINHBI,

— BBIPA0OTKA CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHWWA IS
BBITTOJIHEHHSI 33 /IaHHIA;

— olecrnieueHre PalMOHAIBHOTO COYETAHHS KOJUICKTHMBHOM W MHIMBHIYaJTbHOH (GOpM
00y4eHusl.

TpeGoBaHusl K IPOBEJICHUIO TPAKTUYCCKHUX 3aHITUN

Ha mpakTtuyeckux 3aHATHSAX MPETyCMATPUBACTCS MPOBEACHUE PACYETOB MO TEMATHKaM
JUCIUTUTMHBL, OOCYXJICHUE BapHAaHTOB pEIICHHS pacCMaTpUBACMON MpOOIEeMbl W 3a/ayH,
OIICHKA PaIMOHATLHOCTH UCTIOIh30BAaHUS BEIOPAHHOTO PEIICHHUS.

11.3. Meroanyeckue ykazaHUs Ui OOydYalOMIMXCSl MO BBIMTOJHEHHIO Ja0OpaTOPHBIX

pabor.

B xonme BbimosmHeHus 1a0opaTopHbIX paboTa OOyyaroUIMiiCs JOJDKEH YriayOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKHE HABBIKM, OBJIAJETh COBPEMEHHONM METOAMKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBATU(PHUKAIMOHHONW XapaKTEPUCTHKOH OOyYaromIerocs.
Beinonuenue 1abopaTopHbIX paboOT COCTOUT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHUI.

Beinonnenne nabopaTopHbIX paboT 00ydaroMMcs SBISETCS HEOThEMIIEMOW YacTbiO
U3yYeHUs] JUCHUIUITMHBI, ONpeleNsieMOld y4eOHbIM IIJJAaHOM M OTHOCHUTCS K CpEACTBaM,
o0ecreyrBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 33/1ad y 00yyaromerocs:

— TpUOOpEeTeHHE HaBBIKOB HCCIEIOBaHMS IPOLECCOB, SIBIEHUH M OOBEKTOB, M3yyaeMbIX B
paMKax JJaHHOM TUCIUIUINHBI;

— 3aKpeIUvIeHHe, pa3BUTHE U JeTaIN3allls TEOPETUUECKUX 3HaHUH, MTOTYUEHHBIX Ha JIEKIHUX;

— TOJyYyeHUe HOBOM MH(POPMAIIMH 110 U3y4aeMOU TUCIUIUINHE;

— TpUOOpETeHHE HABBIKOB CAaMOCTOATENBbHON paboThl ¢ J1a0OpaTOpHBIM O0OpYZAOBAaHUEM H
npudopamu.

[TonpoOHbIE MeTOAMYECKHE YKa3aHUs 10 MPOXOXKIEHHUIO JIabOpaTOpHBIX padoT
IIPUBEJICHBI B:

1. Teopernueckue OCHOBBI 3JEKTPOTEXHUKM : JlaboparopHblii mpaktukym / C. .
bapnunckuit, B. JI. Kocynun ; pen. A. A. Edumon ; C.-Ilerep6. roc. yH-T a’pOKOCM.
npubOpOCTpOCHUs. - DIEKTPOH. TeKcToBbIe AaH. - CII6. : U3a-Bo I'VAIL 2015. - 182 c.

11.4. Metoauueckue yka3aHus JUisi 00yYaromMXcs M0 IPOXO0XKACHUIO CAaMOCTOATEIbHON
paboThI

B xone BBIMOSHEHUS] CaMOCTOSTENHHOM pabOThI, 00yJarONUiCs BHITIOIHAET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOIO
y4acTusl.

B mporecce BBIMOTHEHHUST CaMOCTOSATENBHOM paboThl, y oOydaroummxcsi (popMHpYeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHHU, KOTOPOe MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMH W CHUCTEMAaTH3allMM NMPUOOpETaeMbIX 3HAHUHM, 00ecrednBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YEHHs, MOMOraeT TMOJYYUTh HABBIKM ITOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HaMpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYaromuxcs, BISIOTCA yueOHO-METOJUUECKUI MaTepral Mo JUCIUIUIMHE.

B Tteuenme kypca oOydaromuiics JOHKEH CaMOCTOSTEIBHO OoJiee TIyOOKO H3Y4YHTh
TEOPETUYECKHI MaTepuasl JUCHUIUIMHBI C HCHOJIb30BAHWEM OCHOBHON M JIOTIOJHUTEIBLHON
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JUTEpaTyphl. A TakXKe CaMOCTOATEIbHO IMOATOTOBUTHCA K MPOXOXKIACHUIO MPOMEKYTOUHON
aTTeCTalluy M0 TUCIUIUIMHE B (OpME IK3aMEHa.

11.5. Mertoauueckue ykKazaHus [UIsl OOy4aroUIMXCs IO IPOXOXKICHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTHU.

Texkymui KOHTpPOJIb YCIEBAEMOCTH IIPELyCMAaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUMI
00y4aromuxcsi, OCyIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeJIbI0 OIICHUBAHMS XO0Jla OCBOCHUS
JUCLUIUINHBI.

[Ippy  Texkymem  KOHTpOJE€  YCIIEBAEMOCTH  IPENOAABATENb  KOHTPOJIUPYET
CBOEBPEMEHHOCTb U IPaBUJIBHOCTH IPEACTABICHUS OTYETOB IO J1a0OpaTOpHBIM paboTaM u
JOMAIIHUM pACUETHBIM 3aJaHUsAM, a TaKK€ OLEHUMBAECT 3HAHUS 10 MPEACTaBIIEMOMY
Mmatepuaiy. [Ipu oneHke TeKylell ycneBaeMOCTH CTYAEHTOB Ha «XOPOLIO» M «OTJIMYHO» OHU
npu 100% nocemaeMocT JIEKUUMH MOTYT MOJYYNUTh COOTBETCTBYIOUIYIO OLIEHKY CBOUX 3HAHUU,
[IOKA3aHHBIX MpPU TEKYIIEM KOHTpOJIE€ YCIEBAEMOCTH, IpPU IPOBEIECHUU IPOMEKYTOUHON
aTTeCTalUU.

11.6. MeToau4yeckue yKa3aHUs I O0YYarOIIUXCs O IMPOXOXKJICHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrectanss  OOydyarOIIMXCs — NpPEAyCMAaTpUBAeT  OICHUBAHUE
MIPOMEKYTOYHBIX U OKOHYATEIHHBIX PE3YyJIbTaTOB OOy4YeHHs O muciuiuimae. OHa BKIIFOYAET B
cebs:

— 9K3aMeH — ¢opMa OIEHKM 3HAHWM, IOJyYEeHHBIX OOYYaloUIMMCsS B IPOIIECCe
W3YYCHHS BCCH MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITEIILHOW padOThI, CIIOCOOHOCTH
MPUMEHATh WX IS PEHICHUS MPAaKTHUYCCKUX 3ajad. JK3aMeH, KakK TMpPaBWIO, MPOBOJUTCS B
MEepHo] SK3aMCHAIIMOHHOW CECCHHM W 3aBEpINAeTCs aTTECTAIIMOHHOW OIICHKOW «OTIIMYHOY,
«XOPOIIIOY, «YJOBIECTBOPUTEIHHOY», «HEYJOBIEPUTEIHHON.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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