MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

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

Kadenpa No 32

YTBEPX/IAIO
PykoBonaurens HanpaBieHus

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

(IOIKHOCTB, Y4. CTEIICHb, 3BaHNE)

C.B. Conéusniii

(vHMIMAIE], aMUITIS)

,/
ey .
ij_ |

J

(moamucek)

«22» urons 2023 r.

PABOYAS ITPOTPAMMA JJUCLTATTJIMHBI

«OCHOBEI TCOPHHU MEPEXOAHBIX MMPOLECCOB U yCTOfIIIPIBOCTPl))
(HaumeHoBaHUE JUCIUIUINHBI)

Kon cnenumansHOCTH 13.05.02
HaunmenoBanue cienuaibHOCTH CrenuanbHbIe HIEKTPOMEXAaHUYECKUE CUCTEMBI
HaumenoBanue DIEeKTpOMEXaHUYECKUE CUCTEMBI CHEIIUAIbHBIX YCTPONCTB U
HAIPaBIECHHOCTH 15631 (112171
®dopma 00yueHus OYHas

Canxkr-IlerepOypr — 2023




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI
[Iporpammy cocraBui (a)

“{;_q\-‘

4 )
JIon., K.T.H. AN GN IO.A. T'agpminn

(AOIDKHOCTB, Y. CTCIICHb, 3BaHUE) (moanuck, nara) (MHMLKANBI, haMuTHs)

[Iporpamma ono6pena Ha 3acenanuu kadenpor Ne 32

«24y anpens 2023 1., npotokod Ne 6

3aBeayrommii kadempoit No 32

F f. e
iy
F, 4 / T

JIOo1I., K.T.H., JOII. - C.B. Conénrrit

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

OterctBennbIit 32 OIT BO 13.05.02(01)

i

P 7
2, o LA £
[ LHE .
JI01I., K.T.H., JOII. - < 0.41. Conénas
(OIKHOCTB, Y. CTETICHB, 3BaHHE) (moamucek, nara) (MHULMATEL, GaMIIIHs)

3amecTuTenb TupeKTopa HHCTUTYTa Ne3 1o MeToanueckoit pabore

CTaplLIMi MPENoJaBaTeslb H.B. Pemernukosa

(TOMKHOCTB, yU. CTETICHb, 3BAHHE) (moxmucek, nara) (MHUTATEL, (haMUITHs)



AHHOTaNINA

Huctumumaa «OCHOBBI TEOPUH TEPEXOIHBIX IMPOILECCOB M YCTOMYMBOCTHY» BXOJUT B
o0pa3oBaTeNbHyI0 MPOTrpamMMy BBICIIErO OOpa30BaHHUS — MPOrpaMMy CIEUUAIUTETa IO
cnenuanbHocTH 13.05.02 «CrienuanbHble 3J€KTPOMEXaHUUECKUE CUCTEMBI» HaIpaBIEHHOCTU
«INEeKTPOMEXaHUYECKHUE CHCTEMbl CIEIUANbHBIX YCTPONCTB W u3Aenuil». Jlucuurumza
peanu3zyercs kadenpoit «Ne32y.

JucuunnuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIONINX KOMIETSHIIHIA:

I1IK-1 «CrocoOHOCTh MPUHUMATh Y4acTHE B MPOCKTUPOBAHUH SJICKTPOTEXHUYECKHX MU
JNEKTPOIHEPreTUUECKUX  YCTPOMCTB, CHEUUATbHBIX  JJCKTPOMEXaHUYECKUX CHCTEM B
COOTBETCTBUM C TEXHUYECKUM 33a/laHUEM U HOPMATUBHO-TEXHUYECKOM JOKyMEHTAIUEH,
coOrofas pa3IU4HbIe TEXHUYECKHE, YHEProd(hPeKTUBHBIE U IKOJIOTHYECKHEe TPEOOBAHUS

[TK-5 «CrocoOHOCTh HUCIONIB30BAaTh TEXHUYECKUE CPEACTBA ISl M3MEPEHUS U KOHTPOJIS
OCHOBHBIX TaPaMETPOB IEKTPOIHEPIETUUECKOTO U IJIEKTPOMEXAaHHUUECKOTO 000pY10BAHUS

ConepxaHue IUCHMIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C OCBOEHUEM
CTyJEHTAaMH MaTeMaTHUeCKUX MOJENEe pa3lIHuHBbIX 3JEMEHTOB 3JIEKTPOIHEPreTHUEeCKON
CHCTEMBI - CHHXPOHHBIX T'€HEPaTOPOB, ACHHXPOHHBIX JIEKTPOABHUraTelNeH, TpaHC(HOPMATOPOB U
Ip. - OTPaXalIIUX OCOOCHHOCTH TMEPEXOAHBIX IPOIECCOB B OSTUX JJIEMEHTaX, METOJOB
UCCIICIOBAaHUS TIEPEXOIHBIX IMPOIECCOB, MPAKTUYECKHX METOJOB pacdyeTa TOKOB KOPOTKOTO
3aMbIKaHUsl, OCOOCHHOCTEH pacdyeToB TOKOB M HAIPSHKEHUN MPH HECUMMETPHUYHBIX KOPOTKHX
3aMBIKaHUSX U 00pbIBax (as.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTO TpoIIecca: JISKIINH, PAKTUIECKUE 3aHATHsI, Ja00opaTOpHbIE pabOTHI, CAMOCTOSITEIbHAS
paboTa cTyeHTa, KOHCYJIbTaIl|H.

[IporpaMMo#l TUCHMIUIMHBI MPEIYCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS AWCIMILIUHBI COCTaBIseT 3 3adeTHhIX eawHmibl, 108
YacoB.

S3bIK 00y4eHus IO JUCHUILIUHE KPYCCKHUI.



1. TlepedeHb IIIAHUPYEMBIX PE3YJIBTATOB OOYUCHHUS 110 AUCITUTLIHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Llenb MUCHMIUIMHBI COCTOMT B TOM, YTOOBI JaTh OyJyIIMM CIIEIHAIUCTaM B OOJacTH
AJIIEKTPOIHEPIeTUKNA TEOPETHUUECKUE 3HAHUS W TMPUBUTH MPAKTUUYECKHUE HABBIKM aHaIM3a
Pa3IMYHBIX TIEPEXOJHBIX IPOIIECCOB KAaK B SHEPreTHYECKOM CHCTEME B IIEJIOM, TaK M B
OTJICIIBHBIX €€ DJICMCHTAX.

1.2. JlucummuiiHa  BXOJUT B  COCTaB  4YacTH, (OPMHPYEMOH  y4aCTHUKAMH
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (l1ajee —
OII BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHHUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTamMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001alaTh CIEAYIOIUMU
KOMITETCHIIMSAMU WJIM WX YacTsAMU. KOMIIETeHIIMM ¥ MHIMKATOPBI UX JTOCTHUKEHUS NIPUBEIACHBI B
Tabmuie 1.

Ta6ymmma 1 — [lepeyeHb KOMITETEHIIMA W MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) | Kon u HanmenoBanue Kon u HanMeHoBaHue UHIMKATOpA
KOMITETCHITHT KOMIICTCHITHT JOCTHXKCHHS] KOMIIETEHITUN

I1K-1 CrnocobHOCTE
MPUHUMATH YYaCTHE B
[IPOCKTUPOBAHHUH
AIIEKTPOTEXHUICCKUX U
AJIEKTPOIHEPIeTHUCCKUX
YCTPOWCTB,
CIIEIHAIbHBIX

[Tpodeccuonanpubie
KOMITETCHIINH

AIEKTPOMEXAHUUYECKHUX
CHUCTEM B COOTBETCTBHUU C
TEXHUYECKUM 3aJaHUuEM
1 HOPMaTUBHO-
TEXHUYECKON
JIOKyMEHTalUEH,
co0r0/1ast pa3InyHbIE
TEXHUYECKHUE,
sHeprodhHeKTUBHBIE U
AKOJIOTUYECKHE
TpeOoBaHUs

I1K-1.3.1 3HaeT MeTOUKY NPOBEACHUS
pacyeToB CXeM U NapaMeTpPOB 3JIEMEHTOB
000py10BaHUs; PACYETOB PEKUMOB PAOOTHI
00BEKTOB IPOECCUOHATBHON J1eTETbHOCTH

[TpodeccronanbHbIe
KOMIICTCHIIN N

ITK-5 CrocoO6HOCTh
HCITOJIB30BaTh
TEXHUYECKHE CPEICTBA
JUTSE U3MEPEHUS U
KOHTPOJISI OCHOBHBIX
mapamMeTpoB
AIIEKTPOIHEPTETUUECKOTO
nu
AIIEKTPOMEXAHUYECKOTO
000pyT0BaHUS

[TK-5.3.1 3HaeT 0COOEHHOCTH IKCILTyaTalluu
000py10BaHUsI B HOPMaJIbHBIX, aBAPUNHBIX U
MOCIeaBapUMHBIX PEKUMAX

[TIK-5.Y.1 ymeeT npoBOIUTh KOHTPOJIb
PEXKUMOB PaOOTHI TEXHOIOTUYECKOTO
00opynoBaHusi; o0ecredeHus: 6€30MacHOTO
MPOU3BO/ICTBA

- @usmnka;

2. Mecro nuctnuIuIMHbB B CTpyKType OIT
JuctunnmHa 06a3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYJIEHTAMHU TMPU U3YYCHUU
CIEAYIOIIUX JUCLHUIUINH:

- DJIEKTPUYECKHE MAIIUHBI;
- DJEeKTPOTEXHHUKA.




3HaHI/ISI, IMOJIYYCHHBIC IIpU H3YUCHUHU MaTCpUalia I[aHHOI>'I JAUCHUIIIIMHBI, HMMCKHT KakK
CaMOCTOATCIIbHOC 3HAYCHUC, TAK U UCITOJIL3YIOTCA IMPU U3YUCHUUN JPYTHUX JUCHUIIIINH:
- HanexxHOCTh 3NEeKTPOMEXaHMUECKUX U AJICKTPOIHEPTCTUUECKUX CUCTEM M KOMILIEKCOB;
- DIeKkTpocHa0XeHHe 0ObEKTOB OTPACIIH.

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Hannapie 00 o0meM oO0beMe TUCIUILUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB Y4€OHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH TI0 CeMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabmauna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILINHBI

TpynoeMKocTh 1o
Bun yueGHoM paboTh Bcero cemMecTpaM
Neb
1 2 3
Oowan mpyooemKocmo OUCHUUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 34 34
AyoumopHnuie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudeckue/cemurapckue 3aastus  (113),
17 17
(gac)
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 21 21
Buo npomesicymounoin ammecmayuu:. 3ayer,
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3. OK3.
OK3.*%*)

*k
[IpuMeuaHue:  kaHIUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyJI0€MKOCTH TUCIUIUIAHBI TIO pa3/ieiaM U BUIaM 3aHITHI.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 6

Paznen 1. O0mue cBenerns 00 DIEKTPOMAarHUTHBIX
MIEPEXOIHBIX MPOIIeCcax. 3 4 3 1
CocraBlieHHE CXeM 3aMeIIeHUS.

Paznien 2. TlepexoHbIe MpoIiecchl B TpeXPpa3HbIX
LECIAX, MOAKIIOYCHHBIX K UICTOUHUKY

4 7 6 5
CUHYCOUJIATBHOTO
HAINPSHKCHUS
Paznen 3. DnekTpoMarHUTHBIE MTEPEXOTHBIE TIPOIIECCHI 3 4 5
B DJIEKTPUYECKUX MaIlUHAX
Paznen 4. MeTozp! pacuera Toka TpexdazHOro
KOPOTKOTO 3aMbIKaHHsI B HAYaIbHBIN U IPOU3BOJILHBIN 4 3 4 5

MOMCHTEI BPDEMCHU




Paznen 5. TlepexoaHblie mpoliecchl pu

HECHMMETPHYHBIX KOPOTKUX 3aMbIKAHHUAX H O0PBIBAX 3 3 5

¢as

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

[IpakTuueckas

IIOATOTOBKA  3aK/IIOYacTCA B  HCIOCPCACTBEHHOM  BBIIIOJTHCHHUH

Oo0y4yaromMMHUCs ~ OMNpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymiei
po¢eCCHOHATIBHON 1€ TEIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSITHIA.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.
Tabnuna 4 — ConeprkaHue pa3iesioB U TEM JICKIIMOHHOTO IHKJIA

Howmep pazaena

Hazsanwne u COACPpIKAHUE PA3aCIOB U TEM JICKIMOHHBIX 3aHATHI

1

O6mue cBeneHrss 00 SIEKTPOMATHUTHBIX MEPEXOTHBIX TIPOIIECCaX.
CocraBnenue cxeMm 3amelieHus. OCHOBHblE MOHATUA. [IpuynHBL
BO3HHKHOBEHHsSI TEPEXOJHBIX IMpolleccoB. TpeboBaHUS K pacdeTam
MepPEeXOoaHBIX TporieccoB. OCHOBHBIE NOMYIICHUS, IPUHUMAEMbIC TIPU
pacuetax. CocTaBiieHHE CXEM 3aMmellleHus. VICcmonp30BaHUE CHUCTEMBI
OTHOCUTCIIBHBIX CAWHUIIL. CXCMLI 3aMCIICHUS MHOFOO6MOTO‘-IHI>IX
TpaHC(HOPMATOPOB M CIBOCHHBIX PEaKTOPOB.

HepeXOI{HLIC ImpouecCol B TpeX(l)aS’HLIX OCIIAX, MOAKIIOYCHHBIX K
HMCTOYHHUKY CHUHYCOMJAJIBHOrO HampspkeHus. I[lepexonHblil mporecc
mpu TpexdasHom koporkoMm 3ambikanmd (K3) B memm  Ge3
TparcopmaropoB. Ymapueiii Tok K3. Metonsl ompeneneHus
yaapHoro ko3ddumrenta. OcOOEHHOCTH TEPEXOAHOTO Ipolecca MpH
K3 B pazBerBneHHol nenu. Ilepexoanslii mporecc Npyu BKIOUYEHUU B
ceTb TpaHchopmaropa C Pa3OMKHYTOH BTOPHYHOH OOMOTKOM.
Ilepexonnsiii npouecc npu K3 3a tpanchopmaropom.

ONEeKTpOMarHuTHBIE TEPEeXOJHBIE TPOIECCHl B BIEKTPUUYECKUX
MalMHax. MareMaTHueckas MOJENTb  CHHXPOHHOM  MAllWHBI,
OTpakalolas  OCHOBHBIE  3aKOHOMEPHOCTH  3JIEKTPOMarHUTHBIX
MEPEXOIHBIX MPOIIECCOB B MamiuHe. JluHeliHble mpeoOpa3oBaHus
T pepeHInATBLHBIX YPaBHEHUH MepexoJHOTO npoliecca. [lepexoanbie
MpoIecChl B CHHXPOHHOW MalnHe 0€3 yuyeTa BIMAHUS JeMII(epHbIX
KOHTYpPOB.  XapaKTepUCTUYECKOE YpaBHEHHME U  €ro  KOpHH.
ITocTosiHHBIE BpEeMEHHU 3aTyXaHHs CBOOOIHBIX COCTAaBJISIOLIMX TOKOB.
W3menenne Ttoka sikopst npu Tpexdasnom K3. BimsHue cucrems
BO30Y>KJICHHUSI HA IEPEXOIHBIN MpoLecce.

MeTonsl pacueTa TOKa Tpex(a3HOTO KOPOTKOI'O 3aMBIKaHUS B
HayaJibHbIA U MPOU3BOJIbHBI MOMEHTHI BpeMEHHU. PacueT HayajabHOTO
3HAYCHHUS TIEPUOJIUUYECKON cocTaBisomed Toka K3 oT cHHXpOHHOM
MalIMHbl 0€3 y4eTa W C YYETOM BJIMSHHS JIeMII(EPHBIX KOHTYPOB.
Brisiare acMHXPOHHBIX 3JIEKTPOIBATATENICH U KOMITICKCHBIX HarPy30K
B HadaibHBIH MoMmeHT K3. Pacuer mepmoamdecKkoll COCTaBIISIONICH
ToKa npu ynaneHHbeix K3. PacueT nepuoaudeckoi cocTaBiIomeEen ToKa
Tpexdaznoro K3 B mpoW3BONBHBI MOMEHT BpPEMEHH METOJIOM
TUMOBBIX KPUBBIX M METOJAOM CHPSAMIICHHBIX XapaKTEPUCTHK.
Oco0eHHOCTH  pacyeTOB  TOKOB  KOPOTKOTO  3aMbIKaHHA B
AJIEKTPOyCTaHOBKaxX HampsbkeHueM a0 1000 B.

[epexomHbie MPOIIECCHI TPU HECUMMETPHUYHBIX KOPOTKHX 3aMBIKaHUSIX
u o0OpeiBax (a3. YciioBus, NPH KOTOPBIX JIOMYCTUMO TNPHMEHEHHE

6




MeToAa CUMMETPUYHBIX COCTaBJISIOIIIX JUIS aHanm3a
HECUMMETPUYHBIX PEXKUMOB B Tpex(asHbIX IICMsX, COACpKaIuX
CHHXPOHHBIE  MamuHbL.  [lapameTpbl  3JEKTpUYECKHX  MAIIHH,
TpaHchopMaTopoB (aBTOTPaHCPOPMATOPOB), OOOOLICHHBIX HArpy30K,
BO3/AYIIHBIX JIMHUHA SJEKTporiepenad M Kabeneil MO OTHOIICHHIO K
TOKaM pa3HbIX [oclefoBaTenbHoCcTe. [ paHWyHbIE YCIOBUS H
OCHOBHBIC COOTHOIICHHUSI MEXIY CHMMETPHYHBIMH COCTABJISIONIMMU
TOKOB W HaIpsDKEHUN TP HecMMMETpuuHBIX K3 m o0peiBax (das.
BekTopHble auarpaMMbl HanpsDKEHHH M TOKOB TMPH HECUMMETPHUSX
pasHoro BuAa. YdYeT TPYNIbl COCJUHEHUS TpaHchopMaTopoB
(aBTOTpaHChOPMATOPOB) TIPH ONPEACIICHHH TOKOB B Pa3HBIX BETBSIX H
HanpspKeHUH B MPOM3BOJIBHBIX TOYKaX pacyeTHOM cxembl. [IpaBuiio
OKBUBAICHTHOCTH  TOKa  TPSAMOH  TOCHEOBAaTEIbHOCTH  MpHU
HECUMMETPUUYHBIX PEKHMax W €ro HcCrosb3oBaHue. KoMIuiekcHbie
cxeMbl 3amenieHusi. CpaBHEHHE TOKOB MNpH HecuMMeTpudHbix K3
pa3Horo BHJA.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOCMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

N3 Hux No
Dopmbl Tpynoemko o
Ne . MPAKTUYECKOM | pa3zaena
TeMbl MPaKTUYECKUX 3aHATUI MPAKTUYECKUX CTb,
/1 . MOATrOTOBKH, | IACLIUI
3aHATUN (uac)
(gac) JIMHBI
Cemectp 6
1 | HavanbHble ycnoBus npu pacdere | VIHTEpakTHBHas 4 4 1
TIEPEXOJIHBIX MTPOIIECCOB.
2 | YcranoBuBunecs xapakrepuctuku | VHTepaKTHBHAS 4 4 2
MIEPEXOJIHBIX MTPOIIECCOB.
3 | AHanu3 OCHOBHBIX Xxapakrtepuctuk | VHTepakTHBHAs 3 3 2
MEepPEeXOJHBIX IpoleccoB. Pacuer
yJIapHOTO TOKa KOPOTKOT'O
3aMbIKaHU.
4 CucrteMa OTHOCUTEIBHBIX €IMHHUIIL. WNurepaktuBHas 3 3 4
CxeMBbl 3aMeEIeHUS u 170:4
napameTphl.
6 | Pacuer nepuoanyeckoii | IHTepakTHBHAsA 3 3 )
COCTABJISIFOLIIEH TOKa JUISL
3a/IaHHOTO ciydas pu
HECUMMETPUYHBIX  K.3.  Pacuer
TOKOB HCCUMMETPHUYHBIX K.3.
Bcero 17 17
4.4. JlabopaTopHbIE 3aHATHS
Tewmbl 1abopaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabHIIE .
Tabauna 6 — JlaBopaTtopHble 3aHSITHS U UX TPYJIOEMKOCTh
Ne TpynoemKocTsb, U3 Hux Ne
HaumenoBanne nabopatopHbIx padboT o
/11 (dac) MIPAKTHYECKOM | pazzerna




MOATOTOBKH, | JUCIIHII
(dac) JIUHBI

Cemectp 8

1 | ITepexomHbie POILECCH B CETH C UICTOYHUKOM 3 3 1
OCECKOHEYHOW MOIIHOCTH. BiusHue Harpys3ku
Ha TOK K.3. IIyCk yCTaHOBKM Kak KOPOTKOE
3aMBIKaHHE.

2 | IlepexomHble MPOIECCHI B CETH C HCTOYHHUKOM 3 3 2
OCCKOHEUYHOM MOII[HOCTH. Hauvansusie
YCIIOBUS pH aHajmse MIEPEXO0JTHBIX
MTPOILIECCOB.

3 | YcranoBuBImecs XapaKTEPUCTUKU 3 3 2
MEepeXOAHbIX MpoleccoB. Pacuer ymapHOro
TOKAa KOPOTKOTO 3aMbIKaHHSI.

4 | CucreMa OTHOCHUTENBHBIX emuHUL. CXeMBI 4 4 3
3aMelieHrss W uX mnapaMmerpbl. CrocoObl
npeoOpa3oBaHKMs CXeM 3aMelieHus. Bwioop

napameTpoB TOKOOTPAHUYUBAIOIIUX
PEaKTOpOB.
5 | I'panuynbIe yCIOBUSA u BEKTOPHBIE 4 4 4

AuarpaMmbl IIpyd CUMMCTPUYHBIX K.3. Ananuz
TOKOB CUMMCTPHUYHBLIX K.3.

Bcero 17 17

4.5. KypcoBoe nmpoeKkTHpoBaHHEe/ BHIIOIHEHUE KypCOBO paboThI
VY4eOHbIM [JITaHOM HE HPEAYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXcs

Bunasl camoctosTensHON paboOThI U €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0nuLe /.
Tabauna 7 — Busabl camocTosTenbHON pabOThI M €€ TPYAOEMKOCTh
Bcero, | Cemectp 6,

Bua camocrositensHOM paboTh

qac qac
1 2 3
M3ydeHne TeoOpeTHYecKoro Marepuasia 8 8
qucturinHbl (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 5 5
IToaroToBka K TEKyI1ieMy KOHTPOJIIO 5 5

ycrneBaemoctu (TKYVY)
IToaroToBKa K MPOMEXYTOYHOMU 3 3
artecrauuu (ITA)

Bcero: 21 21

5. IlepeueHb yueOHO-METOANYECKOTO OOeCTIeUeHUs
JUISL CAMOCTOSATEITLHON PabOThI 00YUYaIOIIUXCS IO TUCIUTUTMHE (MOIYJTIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENbHOW paboThl 00ydaroImuXxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX W3AHUN
[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUI MpHUBeieH B Tabaulle 8.
Tabmmma 8— [lepeyeHp MeYaTHBIX U DJICKTPOHHBIX YUSOHBIX M3TaHUH

| udp/ | bubnuorpaduyeckas cchuika | KomnmuecTBo 9K3eMILISIpOB B
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URL anpec oubnmorexe
(KpOoMe JIEKTPOHHBIX IK3EMILISIPOB)

621.3 ITepexonHble IIPOLIECCHI JUHENHON 5)
A 86 IIEKTPUYECKON LIEMH CO COCPENOTOUYEHHBIMU
napamerpamu. Henuneiinble nenu: ydeOHoe
nmocoobue / b. A. ApremneB, H. B.
Pemernukosa, JI. B. [llumnakos; C.-IletepO.
roc. yH-T a3pOKOCM. MPHUOOPOCTpOEHUS. -
CII6.: U3n-Bo I'YAIIL 2019. - 130 c.: puc. -
bubmuorp.: c. 128 (6 nHa3s.). - ISBN 978-5-

8088-1376-2
621.314 DnekTpudeckue MamuHel: Tpancopmarops: )
C32 yaeOHoe mocobue / b. H. Cepreenkos, B. M.

Kucene, H. A. Axwumona; pen. U. IL
Kompinos. - M.: Beicur. mik., 1989. - 352 c.:
puc., Tabi., cxem. - bubmuorp.: ¢. 346 - 348
(30 naszB.) - Ilpenm. ykaz.: c. 348 - 349. -
ISBN 5-06-000450-3

7. IlepeyeHb IMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(}OpPMaLOHHO-
TEJICeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX Uil OCBOCHHUS TUCIUILIMHBI
npuBezeH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPcOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL agnpec HanmenoBanune
http://elemo.ru/ "Elemo" - HoBocTH, cTaThH, OpraHU3aIliy, OObSIBICHMS, KATAIOT
CaiToB.
http://>mekTpOTeXHUYECKHIA- | DNEKTPOTEXHUIECKHH TOpTasl. pd. DNEKTPOTEXHHIECKUI MOPTal s
noprain.pd/ ctyneHToB BY30B u nHxeHepoB

http://www.electro-gid.ru/ [Mopran Electro-Gid.ru - DnekTpoHnKa 1 3J1eKTPOTEXHHUKA.

http://www.elecab.ru/ "Dnexab" - CripaBOYHBIH MOPTA MO DIIEKTPUKE, SHEPTETHKE U
urkeHepu. CrpaBOYHKK SIICKTPHKA, CIIPABOYHUK SHEPTETHKA,
HOpPMaTHBHAsI JOKYMECHTAIUS B CBOOOHOM JIOCTYIIE, KaTaaor
MPENPUITHH, T0CKa O0BSBICHUH, TeH IEpbI, CBOsi OaHEpHAs CETh.

http://netelectro.ru/ "NetElectro"- HoBocTH 371€KTPOTEXHUKH, KaTaaor GupM (Bce GUPMBI
OTCOPTHPOBAHbI KaK 10 aj(aBUTy, TaK U [0 PErHOHaM), TIPaiC-ITUCTHI B
Karaynore o0opymoBanus. FiMeeTcss 04eHb XOPOIIHIA U yIOOHBIN KaTanor
CCBUTOK. Bee CChITKM B KaTaiore pacCOPTHPOBAHBI TI0 Pa3THIHBIM
TEMATHYCCKUM PYOpHKaM.

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCITUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MMPOTPAMMHOTO OOECTICUeHHs TTpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeHHs

Ne /1t Haunmenosanue

He npenycmorpeno




8.2. [lepeuenr  WHGOPMAIMOHHO-CIIPABOYHBIX  CHCTEM, UCIIOJIB3YEMBIX  TIPH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
tabnuie 11.

Tabmuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPEICTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHoBaHUE COCTaBHOM YacTh Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (npu HEOOXOMMOCTH)
1 | MynbTuMeauitHast IEKIMOHHAS Ay AUTOPUS 21-18
2 | KoMmproTepHBIT Ki1ace 31-04

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOM aTTecTallu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE PUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluN

Bun HpOMe)KYTOqHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crucok BONPOCOB K 3K3aMEHY;
ITpuMepHBIii IepedeHb BOMPOCOB JUIsl TECTOB.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas mpuBeaeHa B Tadnuue 14. B Teyenune cemectpa MOXET MCIOJIB30BAaTHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

Or1eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAI
5-0ayutbHas mIKana P P (bopmp

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— ONMUpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOW IJIMTEpaTyphl,
TECHO TPHBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTHICCKON
JIESITSIILHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIECHM;

— CBOOOJIHO BJIQJIEET CHCTEMOM CIIENMATN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— oOyyaromuiicss TBEpO YCBOMJI MPOrpaMMHBIM Marepual, TpaMOTHO
U, N0 CYLIECTBY, H3JIaraeT €ro, ONHpasCh HAa 3HAHWS OCHOBHOM
JUTEPaTypHl;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEN;

— YBSI3bIBAa€T YCBOCHHbIE 3HAaHUS C MPAKTHYECKON MAESITEeIbHOCTHIO
HarpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;

«XOpOoLIO»
(GavTCHO»
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Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

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

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MPOrpaMMHBIM MaTepual,
[0 CYLIECTBY, M3JaraeT €ro, ONnupasCh Ha 3HAHUS TOJIbKO OCHOBHOM
JUTEPATyPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

«yIOBJIETBOPUTEIIHHO .
— UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHM
«3aUTEHO»

HaIpaBJICHUS;
— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;
— 3aTpyaHseTCs B JOPMYITUPOBAHUHN BBIBOJIOB M 0000IIEHNUI;
— YaCTUYHO BJIaJIC€T CUCTEMOM CeIMaTu3UPOBAHHBIX MOHSITHIA.
— o0yuyaroluiicss HE YCBOWJ 3HAYUTENIBHOM 4YacTh IPOrpaMMHOrO
MaTepuania;
— IOMyCKaeT  CYUIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IIpH

«HEYOBJIETBOPUTEIIHHO ]
paccMOTpeHHH MPo0JieM B KOHKPETHOM HalpaBlICHUY;

«HE 3a4TEHO»

— UCTIBITHIBACT TPYJHOCTH B IIPAKTHYECKOM MPUMEHEHUY 3HAHUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;
— He GOpMYJIHUPYET BBIBOJIOB H 0000IICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bomnpocs! 115 3x3amMeHa npeicTaBieHbl B Tadiumie 15.

Ta6muma 15 — Boripocsl u1st 5K3aMeHa

Kon
Ne n/mm IIepeueHnb BOIPOCOB ISl SK3aMEHa
VHJIUKaToOpa

1 OCHOBHBIE TTOHATHS 00 AIICKTPOMATHUTHBIX U IK-1.3.1
IIEKTPOMEXAHUYECKHX MEPEXO/IHBIX MPOIIECCaX B ANEKTPHUUCCKOI
cHCTeME

2 OCHOBHBIE BH/IbI KOPOTKUX 3aMbIKaHUi. OTHOCHTENbHAS T1K-1.3.1
BEPOSTHOCTh MX BO3HUKHOBEHHSI B JJICKTPHUYECKUX CHCTEMax

3 Kaxkue BU/IbI HAPYIICHUS PEKMMA OTHOCSATCS K TIPOIOIBHON [IK-1.3.1
HONEePEYHOH HECUMMETPHH

4 OCHOBHBIE TOMYIIEHHUS TP pacUeTe dIEKTPOMATHUTHBIX T1K-1.3.1
HEePEXOHBIX MPOLIECCOB

S [IpermymiecTBa M HENOCTATKH CHCTEMBI OTHOCHTENbHBIX eaunun o | [TK-1.3.1
CPaBHEHHIO C CUCTEMO MMEHOBAHHBIX €IMHHMI]

6 IIpusenenue 3/1C 1 CONPOTUBIEHUHN 3JIEMEHTOB CXEMBI K [IK-1.3.1
BBIOpaHHBIM 0a3MCHBIM yCIOBHSIM

7 CocTaBiieHHe CXEMbI 3aMEIICHHUS IIPU PacyeTe B OTHOCUTEIbHBIX I1IK-1.3.1
enuHuax. TouHOE U MPHOIIKESHHOE TPUBE/ICHHE

8 CocraBiieHre cXeMbl 3aMeIleHHS IPU pacueTe B MIMEHOBaHHBIX IK-1.3.1
enuHuax. TouHOE U MPHOIIKESHHOE TPUBE/ICHHE

9 Hpeo6pa30BaHHe CXEM 3aMeElICHU TIK-1.3.1

10 [pouecc Tpexda3Horo K.3. B HEpa3BETBICHHOM Lenu. KpuBbie IK-1.3.1
M3MEHEHUS TOKA M €€ ClIararolme

11 VcnnoBus, onpeensonue MaKCHMAIbHOE 3HAYEHNE IK-1.3.1
arnepuoJIMYECKON COCTABIISIFOIIEN TOKA

12 Vca0BHsS BOSHUKHOBEHHUSI MAKCHMYMa MITHOBEHHOTO 3HAYCHUSI IK-1.3.1
HOJIHOTO TOKA.
Y napHblil TOK U yaapHblil koadduiment
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13 OrmpeienieHne SKBUBAJICHTHOM MOCTOSTHHON BPEMEHH [K-1.3.1
arnepuoINYECKON COCTABIISIONICH TOKA B Pa3BETBICHHOM IICTIH.
14 JlelicTBYOIIME 3HAYEHHSI TIOJIHBIX BEMYUH U UX OTAEIBHBIX IK-1.3.1
crnararomux. OCHOBHBIC YIIPOIICHHS.
15 Onpe/esenne yCTaHOBHMBILETOCS pexnMa K.3. OCHOBHbIE ITK-1.3.1
XapaKTEPUCTUKH U TApaMETPhl CHHXPOHHOW MAIIIHHBI.
16 CxeMa 3aMeleHns HESIBHOIIOIIOCHON CHHXPOHHOMN MaIlluHBL B I1K-1.3.1
YCTAaHOBHBIIIEMCSI PEXKUME.
BekTopHble quarpamMMbl HESIBHOIIOIIOCHBIX U IBHOOJFOCHBIX T1K-1.3.1
17 CHHXPOHHBIX MaIlTiH.
18 [IpuBeieHUE LTI POTOPA K CTATOPY. I1K-1.3.1
19 Kak yunThIBaeTCs B pacyeTax BIMSIHUE HATPY3KH Ha PSXKHM K.3. I1K-1.3.1
20 Pacder npu 0TCyTCTBHH aBTOMaTHYECKOTO PETyITHPOBAHUS I1K-1.3.1
B0o30yxaeHus (APB). Brusane APB.
21 bBajanc MarHMTHBIX TIOTOKOB CHHXPOHHOM MammHel B HopMansaoMm | JTK-1.3.1
YCTAHOBHBIIIEMCSI PE)KUME H B MOMEHT BO3HUKHOBCHHUS K.3.
22 Iepexomusie DJIC u conporusnenue. Cxema 3amenienns CM 6e3 IK-1.3.1
JeMI(pepPHbIX KOHTYPOB B HAYaIbHbI MOMEHT BHE3AITHOTO
HapyIIeHHs pexrMa. BekTopHast tuarpamma.
23 Caepxnepexoansie DJIC u conporusnenue. Cxema samemenns CM | TTK-1.3.1
¢ neMIipepHbIMA OOMOTKaMH B HAYaIbHbI MOMEHT HAPYIICHHS
pexknma B ocsix 0 u *. BektopHas auarpamMma.
24 CpaBHEHHE PEaKTHBHOCTEN CHHXPOHHOM MAIITHHEI. I1K-1.3.1
25 XapakTepUCTHKA JIBUTATENICi U HATPY3KH. IK-1.3.1
[IpakTHYeCcKuii pacyeT HaYanpHOro cBepxmepexonsoro u yaapHoro | I[1K-1.3.1
26 TOKOB ITPH K.3., HECCHHXPOHHOM BKJIFOUE€HHH TCHEPATOPOB, ITyCKe
JIBUTaTENEH.
27 Buesannoe k.3. CM 6e3 remnepHbIX 0OMOTOK. [1K-1.3.1
28 Biusiaue v prOIMKeHHBIN yueT JeMidepHbIXx 00MOTOK. ITK-1.3.1
29 Binsinue APB 1ipu BHE3aITHOM K.3. I1K-1.3.1
30 OCHOBHBIE JIONYIIEHHS TIPH MPAKTHIECKUX METO/IaX pacyera K.3. [1K-1.3.1
31 Pasznuuusi MeKIy MPaKTHYECKUMH METOIAMHU. ITK-1.3.1
MertoJ1 pacyeTHBIX U TUIIOBBIX KpUBBIX. [Topsiaok pacyera no T1IK-1.3.1
32 0011eMy U3MEHEHHIO.
[Mopsimok pacyera 1Mo WHIAMBHIYaTbHOMY U3MEHEHHIO. IIK-1.3.1
33 [TpuOnrKeHHBIN YUET CUCTEMBI.
34 VYuer a7eKTpoABHraTesel Ipu pacyeTe TOKOB K.3. I1K-1.3.1
35 PacuyeT TOKOB K.3. B ceTsix 10 1000 B. T1K-1.3.1
BeicIiie rapMOHHUKH ITPU HECUMMETPUYIHOM PEKUME CHHXPOHHON IIK-1.3.1
36 MAIIIHHEL.
37 MeTo/1 CHMMETPHYHBIX COCTABJISIFOLIMX MIPU PacueTe TOKOB K.3. I1K-1.3.1
38 ConpoTHBIIEHHUS HIIEMEHTOB CXEMBbI JIsi TOKOB 00patHoit u Hynesoit | [1K-1.3.1
H0CJICIOBATEIbHOCTH.
39 CXxeMBbI OT/IEIBHBIX TIOCIIEA0BATENLHOCTEN, ONPENEICHIE IK-1.3.1
pesynprupytonmx 3JIC u conpoTHBIEHMIA.
40 I'paHuYHbBIEC YCITIOBHSI, COOTHOLIEHHUS MEXK/Ty CHMMETPUIHBIMH IK-1.3.1
COCTaBJISIOIINMH TOKOB M HANPSDKEHUI B MECTE TOTIEPEYHOM
HECHMMETPHH.
BekTopHble quarpaMMbl TOKOB U HaIIPSKEHUM 119 MecTa TIK-1.3.1
41 HECUMMETPUHU.
KommiekcHble cXeMbl 3aMEIeHUs JJIsl Pa3IUYHbIX BUI0B T1IK-1.3.1
42 MONEPEYHON HECHUMMETPHH.
43 ITpaBmIO0 SKBUBAJIICHTHOCTH TIPAMOM ITOCIIE0BATENLHOCTH IS I1K-1.3.1
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nonepeqnoﬁ HCCUMMCTPHH.

44 CpaBHEHHE BUJIOB KOPOTKOTO 3aMBIKAHHSI. I1K-1.3.1

45 [MpuMeHeHne MPaKTHIECKUX METOOB K pacueTy MepexoHOTO I1K-1.3.1
rpoliecca Mpy 0AHOKPATHON MONepeyHO HECUMMETPHH.

46 OnHOKpaTHas POJI0JIbHAS HECHMMETPHSL. I1K-1.3.1
I'panuuHbIE YCIOBUS, COOTHOLIEHUS MEXAY CUMMETPUYHBIMU T1IK-1.3.1

47 COCTaBIISTIOIIFIMHA TOKOB.

48 BekTopHbIe [HarpaMMbl TOKOB B MECTE Pa3pbiBa YHUCTO IK-1.3.1
WHIYKTUBHOM [IEMH, KOMIUICKCHBIE CXEMbI 3aMEIICHUSI.

49 Crioco0bl M TEXHUYECKHE CPE/ICTBA OTPAHHYCHUSI TOKOB K.3. I1K-1.3.1

50 KoopauHanus ypoBHE# TOKOB K.3. I1K-1.3.1

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3ayera Kox
UHAMKATOpa

Y4eOHBIM [JITAHOM HE NPEAYCMOTPEHO

[lepeuens TeM st KypCOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW PabOTHI
MpeACTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — IlepedeHp TeM It KYPCOBOTO TPOSKTUPOBAHMS/BBIITOJIHEHHUSI KYPCOBOU paOOTHI

Ne i/t

KYpCOBOi1 pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBIMOIHEHUS

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocel  u1si  mpoBeleHUsT IPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS
npezcTaBieHbl B Tabmuie 18.
Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Ne n/n IIpuMepHBIii IepedeHps BOIIPOCOB ISl TECTOB Koz
WHJIUKAaTOpa

1 Cxewmbl 3amentenus JIDIL. Onpenenenue napaMeTpoB CXEM 3aMEIICHMUSL. T1K-1.3.1

2 BbI100p ceyeHuit mpoBOJIOB JIMHUHI JIEKTPOIIEpeIauu. ITK-1.3.1

3 CxeMmbl 3aMeliieHus TpanchopmaTopoB. Onpe/esieHue apamMeTpoB CXeM T1IK-1.3.1
3aMEIICHHSI.

4 [ToTepy MOIIHOCTH M DJICKTPOIHEPTUH B JIMHUSAX U TpaHcHopMaTOpax. ITK-1.3.1

5 Ompenenenre NOTEPh U MAICHUS HAMIPSKEHUS B DJIEMEHTAX DJICKTPUICCKOM T1IK-1.3.1
CETH.

6 BBIGOp MOIIIHOCTH U MECT PACIIOJIOKEHHUSI KOMIIEHCUPYIOIIMX YCTPOMCTB. I1K-1.3.1

7 Bei6op panronansHbix otBetBieHnii PITH tpanchopmaTopos u IK-1.3.1
aABTOTPAHC(HOPMATOPOB.

8 PacdeT pasOMKHYTBIX 3JIEKTPHUYECKHUX CETEH 110 MOITHOCTSIM 1 TokaM Harpysok. | ITK-1.3.1

9 DIIeKTPUYECKUIl pacyeT 3aMKHYTON ISKTPUUECKOM CETH. IMK-1.3.1

10 TeXHUKO-9KOHOMHYECKOE COMOCTABICHNE BAPUAHTOB. I1K-1.3.1

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIMIUXCS 3a09HON (hOPMBI
00ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX Pa0OT

Ne i/t

[lepeueHb KOHTPOJIbHBIX PadOT

He npenycmorpeno
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10.4. Metoauyeckue  MaTepHalbl,  ONPEACIAIONIME  TMPOIEAYPHl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEpKaTcs B
JOKaJbHBIX HOpMATHBHBIX akTax [ YAII, periaMeHTHpPYIOIIUX TMOPSAAOK W IPOUEAypY
MPOBCACHUA TCKYILICTO KOHTPOJA YCIICBACMOCTHU U HpOMe)KyTOLIHOI\/'I arTecralnuu 06yqa10mnx051
['YAIL

11. MeTOI[I/ILIeCKI/Ie YKa3aHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JUCHUITJIMHBI

11.1. Meroauueckue yka3aHus i OOy4yaroIIMXCs [0 OCBOEHHMIO JIEKLIHOHHOTO
Marepuana
OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuajnga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riryOOKoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 110 TEME, a B OCBOCHUHU
(GyHIaMEHTAIBHBIX TpoOJeM JUCHUIUIMHBI, METOJOB HAy4YHOTO TIIO3HAHMS, HOBEHIINX
JOCTMDKEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOH o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LEJIbHOE IMPEICTaBIEHUE O IUCLUILIUHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JAUCLUIUIMHAMH.
[Tnanupyemsble pe3yabTaThl IPU OCBOSHUH 00YYarOIKUMCS JIEKIIMOHHOTO MaTepHuaa;
— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OIPEAEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOH TEME;
— TOJy4Y€HHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;
— pasButHe  NPO(EeCCHOHATBHO—JENOBBIX  KAauecTB,  JIOOBH K  HPEIAMETY
«DNEKTPOTEXHUKA» U CAMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUS.
— TOsIBJIEHUE MOTHBALUH, HEOOXOAUMBIX JIJIsl CAMOCTOSTENbHOI paboThI;
— T[OJIyueHHe 3HaHUH O COBPEMEHHOM YPOBHE Pa3BUTHsI HAyKH M TEXHMKH B OOJIACTH
AJIEKTPOTEXHUKHU U O MIPOrHO3€ WX Pa3BUTHSI HA OJMKailne Troabl;
— Hay4yuTCsl METOJMYEeCKH oOpalaThiBaTh MaTepuan (BBIACNATH IJIABHBIE MBICIU U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPSATh HUX B  Pa3IMUHBIX
bopmyarpoBKax);
— TOJIyu€HHe TOYHOIO IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHI.
CtpyKTypa npeaocTaBieHUs JEKIIMOHHOIO MaTepuana:
- MOJIyYUeHHUE COBPEMEHHBIX, IIE€JOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWH, YpPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ1I0M KOHKPETHOH TEME;
- HOJy4YEeHHE OIbITa TBOPUECKONW paboThl COBMECTHO C MpENojaBaTeieM;
- pasBuTHE NMpodheccnoHaTbHO-/1E€T0BbIX KauecTB, IIOOBU K MpeAMETy |
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.
- NOSBJIEHHE HEOOX0IMMOTr0 HHTEpeCca, HEOOXOJUMOTO /ISl CAMOCTOSITENbHOM paboThI;
- MOJIyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKd U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiiine rofbl;
- HAy4YUTHCS METOAMYECKH oOpabaThiBaTh MaTepHall (BBLAENATH TJAaBHBIE MBICIU M
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM ~ BBIBOJAM,  IOBTOPSTH ~ UX B Pa3jMyYHBIX
bopMyIIHpOBKax);
- MOJTy4Y€HUE TOYHOTO MOHUMAHUSI BCEX HEOOXOAUMBIX TEPMHUHOB U OHSTHIA.

JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKAATHCS JIEMOHCTpAIlMENd CIAaWI0B U
WCITOJIb30BAaHUEM Pa3/laTOYHOr0 MaTepraja Ipu  MPOBEACHUHN KOPOTKHUX JTUCKYCCHI

00 0COOEHHOCTSIX MPUMEHEHHUS OT/AEIbHBIX TEMATUK I10 TUCIUIUINHE.

11.2. Metoauueckue yka3zaHUs sl OOYYaIOIIUXCS MO TPOXOXKIACHUIO MPAKTHUYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SIBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpraHU3alMH y4eOHOTO
mpoIiecca, 3aKJIF0YArOIIasCs B BHITOJIHEHUH O0YYAIOIIMMHUCS T10]T PYKOBOJICTBOM TIPETIOIaBaTes
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KOMIUIEKCa Y4YEOHBIX 3aJlaHUi C IEJbI0 YCBOCHHS HAyYHO-TCOPETUYECKUX OCHOB YUYEOHOMU
JTUCITUTIMHBL, TPHOOPETEHUSI YMEHUN U HABBIKOB, OIBITA TBOPUECKOH JEATEIHLHOCTH.

Llenpro MpakTHYECKOTO 3aHATHUS IS 00YUAIOIIEToCs SBJISICTCS MPUBUTHE 00YUYarOIIUMCS
YMEHHUI U HaBBIKOB MTPAKTUYECKOU JIEATEIBHOCTH IO U3YYaEMOW TUCIUILIIMHE.

[Tnanupyembie pe3ysIbTaThl IPH OCBOCHHH O0YYAIOIIMMCS IPAKTUYECKUX 3aHSITHIMA:

— 3aKperuieHWe, yriayOJjeHue, paclIMpeHue M JeTaM3alus 3HAHUW TPU pPElIeHUU
KOHKPETHBIX 3aJ1ay;

— Ppa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIAQJCHHEC HOBBIMH METOJaMH M METOJAMKaMU HW3Y4YCHHsS] KOHKPETHOH YyueOHOMH
JMCIIUIIIMHEL,

— BbIpabOTKAa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOJYYCHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJ]aHNI;

— olecrneueHne palMOHAIBHOIO COYETaHHMS KOJUIEKTMBHOM M MHIMBHIYaJbHON (GopM
o0y4eHusl.

TpeboBaHus K MPOBEACHUIO MPAKTUYCCKUX 3aHATUI

Ha npakTuyeckux 3aHATHAX NpelyCcMaTpPUBAETCS IPOBEICHHE PAcue€TOB MO TEMAaTUKaM
JTUCLUIUIMHBI, OOCYXKJIEHHE BApUAHTOB pEUIEHUS paccMaTpUBaeMOl MpoOJeMbl W 3aJayH,
OIICHKA PAIlMOHAIBHOCTH UCITOJIb30BAaHUS BHIOPAHHOTO PEIICHUSI.

11.3. Meroauueckue yka3zaHus AJii OOYyYarOIIMUXCS TO BBIMOJHEHHUIO Ja00paTOPHBIX
pabor

B xone BbIMoOmHEHHS J1a0OpaTOPHBIX pPabOTa OOyYaroIMiiCs [OJDKEH YIIyOuTh H
3aKpenuTh 3HAHWS, MPAKTHYECKUE HABBIKH, OBJAJIETh COBPEMEHHOM METOAMKONW M TEXHHKON
SKCIIEPUMEHTa B COOTBETCTBHHM C KBaJTHU(UKAIMOHHONW XapaKTEPUCTUKON 0O0ydaromerocs.
Brmonaenne mabopaTOpHBIX pabOT COCTOMT M3 SKCIEPHUMEHTAIbHO-TIPAKTUYECKON, PacyeTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

Boinonnenue nabopaTopHbIX pabOT OOydarolUMCS SIBISIETCS. HEOTHEMJIEMON YacTbiO
W3YYECHUS] JUCIUIUIMHBI, ONpeNenseMoll y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CPEACTBaM,
o0ecreunBaroIIUM PelIeHUe CIEAYIOINX OCHOBHBIX 33/1a4 Y 00y4arolerocs:

— TpUOOpeTeHHe HABBIKOB HCCIIEIOBAHMS IPOIECCOB, SIBICHUH M OOBEKTOB, M3y4aeMbBIX B
paMKax JaHHOW TUCIUILINHEI,

— 3aKperUieHHe, Pa3BUTHE U JeTau3allis TeOPETUIECKUX 3HAHUHN, MOTYYEHHBIX Ha JTEKIUIX;

— TIOJly4eHUe HOBOW MH(POPMAIIUH 110 U3y4aeMOM JUCLHUIUINHE;

— TMpUOOpeTEeHHE HABBIKOB CAMOCTOSTEIHHOW PabOThl ¢ Ja0OpaTOPHBIM OOOpPYJAOBaHUEM W
npubopamu.

[TogpoOHBIE METOAWYECKHE YKa3aHUS TI0 TMPOXOXKICHUIO JIabOpaTOpHBIX padboT
MIPUBE/ICHBI B:

1. Teopernueckue OCHOBBI JJIEKTPOTEXHUKH: JabopaTopHbli mpaktukym / C. .
bapnunckuit, B. JI. Kocymun; pen. A. A. Edumos; C.-Ilerep6. roc. yH-T a3poKOCM.
npuOOpOCTpoeHHUS. - DNEKTPOH. TekcToBble fnaH. - CII0.: M3n-so 'YAIL 2015. - 182 c.

11.4. Metoauueckue yka3aHusl JUisl 0OyYaroMXcsl 0 MPOXO0KACHUIO CaMOCTOSATEIbHON
paboThI

B Xxoze BBINOTHEHHUS] CaMOCTOSITENIbHON pabOThl, 00yYaromMiics BHIMOIHIET paboTy IO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mporecce BBIMOTHEHHUST CaMOCTOATENBbHON paboThl, y oOydarommxcs (opMHUpyeTcs
1esecooOpa3Hoe IMIaHUpPOBaHUE pabouero BpeMEeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOCHHMH U CHUCTEMAaTH3al[MM NMPUOOpETaeMbIX 3HAHUHM, 00ecreYnBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B TMEpHOJ OOYy4YEeHHs, IOMOTaeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHSI.
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MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENIbHYIO  paboTy
00y4JarOIIUXCsl, ABISIOTCS YI€OHO-METOINYSCKUN MaTepUal Mo TUCIUTUIHHE.

B Teuenue kypca oOydaromuiics JODKEH CaMOCTOATENbHO Oosiee TiyOOKO H3YyYUTh
TEOPETHUUECKUN Marepuan JUCHUIUIMHBI C HCIOJIb30BAHMEM OCHOBHOW M JOMOJHUTEIHHOM
JUTEpaTyphl. A TakXKe CaMOCTOATEIbHO IMOATOTOBUTHCS K MPOXOXKIACHUIO MPOMEKYTOUHON
aTTeCcTalluy MO TUCIUILIMHE B (OpMe IK3aMEeHa.

11.5. Mertoauueckue yka3aHusl JUIsl OOyYaroIMXCS IO IPOXOXKIEHHIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTHU

Texkymui KOHTPOJIb YCIIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJb KayeCTBAa 3HAHUMU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUATIIINHBI.

IIpy  TexkymeM  KOHTpOJIE  YCIEBAa€MOCTH  IPENOJABaTeNb  KOHTPOJIHUPYET
CBOEBPEMEHHOCTb U IPaBUWJIBHOCTH IIPEACTABICHUS OTYETOB I10 JIAOOPATOpPHBIM padoTam u
JOMAIHUM pAacyeTHbIM 3aJaHUsAM, a TaKKe OLEHUBACT 3HAHUA 110 MPEACTABIAEMOMY
Marepuany. [Ipu oneHke Tekyniel ycrneBaeMOCTH CTYJIEHTOB Ha «XOpOLIO» U «OTIMYHO» OHU
npu 100% nocenaeMocTH JE€KUUNA MOTYT IOJYYHUTh COOTBETCTBYIOLIYIO OLIEHKY CBOUX 3HaHM,
IIOKAa3aHHBIX IIPH TEKyLIEM KOHTPOJIE YCIEBA€MOCTH, IPU IIPOBEIECHHHM IIPOMEKYTOUYHOU
aTTECTALIUH.

Cucrema OLEHOK NpU IPOBEACHUM TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU OCYIIECTBIIAETCS
B COOTBeTCTBUM C TpeOoBaHusMu [lonoxenuit «O TekylieM KOHTpOJE YCIIEBaeMOCTH U
IPOMEXYTOUHON arrectauuu cTyaeHToB ['YAII, oOywarommxcs 1mO MnporpamMmbl BBICHIETO
oOpazoBanusi» U «O MOAYJIBHO-PEUTUHIOBOM CHCTEME OLIGHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AID.

11.6. MeTtoauyeckue yKazaHUs JUIsi O0yYaIONIUXCS 10 MPOXOXKICHHUIO MPOMEKYTOTHON
aTTecTaluu

[IpomexxyTounast ~ aTrecTamusi  OOy4alOIIMXCS  TMPEAYCMAaTPUBAE€T  OlICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTAaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIOYAeT B
ceost:

— »9K3aMeH — ¢opMa OIEHKM 3HAaHWM, TOJYYEHHBIX OOYyYalolmMMcs B TIpoliecce
M3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOATEIHHOU paboThl, CIOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPaKTUUECKUX 3a1ad. JK3aMeH, Kak IPaBWIIO, MPOBOJUTCS B
NepUoJ HK3aMEHALlMOHHOM CECCMM W 3aBEpIIAeTCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOILIOY», «YJOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

Cucrema OLEHOK IpPH MPOBEACHUU MPOMEKYTOUHOM aTTeCTallud OCYIIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBanusimu [lomoxkennit «O TekymieM KOHTPOJIE YCIIEBA€MOCTH U
MPOMEXKYTOUHON arTecTanuu cTyaeHToB ['YAIIL, oOyuaronmxcs 1o TpOrpaMMbl  BBICIIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHIOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctyneHtoB B 'Y AID».

[IpomexxyTouHast arrecTamusi OIEHMBACTCS TO pe3yjibTaTaM TEKYIIETO KOHTPOJIS
ycrmeBaeMOCTH. B ciiydae, eciu CTYJEHT MO YBOKUTEIBHON MPUUMHE HE BBHITIOIHUI TPEOOBAHUS
TEKYIIEro KOHTPOJS, €My TPEIOCTaBIsSETCS BO3MOXXHOCTh ClIaTh 3aJ0JDKEHHOCTH TIO
nponyueHHbIM TeMaMm. dopma npoBeieHrs MPOMEXKYTOYHOM aTTeCTallui — MUCbMEHHas.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit
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