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HoBorpouuxui ¢puaual

PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

DJIEKTPUYECKAS YACTh TEIUIOBBIX JICKTPOCTAHLUMN

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
Hanpasnenue noaroToBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpombInUICeHHAs TEIIOIHEPTeTHKA

Keamuduxanus Bakanasp

®opma o0ydeHns 3204HasA

OO0mast TpyI0EMKOCTh 53ET

YacoB 1o yueOHOMY ITaHy 180 DopMBI KOHTPOJIS Ha Kypcax:
B TOM 4HCIIE: 9K3aMeH 5
ayIUTOpPHBIC 3aHATHSA 20 KypcoBast paboTa 5
camocCTosATeNNbHas paboTa 151
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kype 5

Bun 3anaruii vy | PO Hroro
Jlexuun 6 6 6 6
JlabopaTtopHsie 4 4 4 4
IIpakTuueckue 10 (10 |10 |10
B ToMm uncie uHT. 4 4 4 4
Wroro ayn. 20 120 |20 |20
KonrakrHas pabora 20 (20 |20 |20
Cam. pabota 151 | 151 | 151 | 151
Yacel Ha KOHTPOJIb 9 9 9 9
Uroro 180 | 180 | 180 | 180




IIporpammy cocraBui(u):

xnH, Mascupuna P.E.

Pabouas nmporpamma
DneKkTpuYecKast YacTh TEMJIOBBIX JIEKTPOCTAHIU

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 MunoOpHayku Poccun ot 05.03.2020 r. Ne 950.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_23 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2022, mpoTtoxoin Ne 41

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2022, nporokon Ne 41

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 06.03.2024 ., Ne3

PykoBonuTens noapasaeneHus K.1.H., 1oueHT Maxupuna Pauca EBrenreBna



1. HEJIX OCBOEHUA

1.1 | Llenpro 0CBOEHUS ANCIUIUIIHEI ABIACTCA (POPMUPOBAHNE 3HAHHUH 110 JIEKTPHUECKON YaCTH TEIUIOBBIX MIEKTPOCTAHIIHH,
[oJIy4eHue TTyOOKUX 3HAaHUN 10 (PU3UUECKON CYITHOCTH OCHOBHBIX SBJICHUH M MPOILIECCOB B DJIEKTPOOOOPYIOBAHUH. DTH
3HAHUS TIO3BOJISIT BBIITYCKHUKAM YCIEIIHO PEIIaTh 3aJa4i B IPO(PECCHOHANIBHOMN NS TENbHOCTH, CBI3aHHOH C
IIPOCKTHPOBAHHUEM, OOCIY’)KHBAHIEM M 3KCIUTyaTalne 00bEeKTOB SHEPTETHKH.

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Brnoxk OIT: b1.B.IB.07

2.1 TpeGoBanus K l'lpe[[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:

2.1.1 | BropuuHble 3HEPropecypchbl IPOMBIIIICHHBIX IPEIIPUATHH

2.1.2 | BropuuHble 3HEPropecypchl TEMIOBIX IEKTPOCTaHIUN

2.1.3 M CTOYHUKHN U CHCTEMBI TEIIIOCHA0KEHUS

2.1.4 |KotenbHble yCTAHOBKU U IAPOTCHEPATOPHI

2.1.5 |HerpanumnuoHHbIe U BO30OHOBISIEMbIC HICTOUHUKH SHEPTUH

2.1.6  |[IIpou3BoICTBEHHAs MPaKTHKA

2.1.7 | TennoBble 3IEKTPOCTAHIIUU

2.1.8 | TemiomaccooOMeHHOE 000PYIOBAaHUE PEATTPHATHI

2.1.9 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.10 | OcHOBBI TpaHCHOPMAITUH TETTOTHI

2.1.11 |IIpoeKTHBIN OIXO] B TEXHUKE

2.2 JucuumianHbl (MOXYJIN) H MPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHON THCHUIIIAHBI (MOAY/Is) HEOOXO0THMO KAK
npeanIecTByIomIee:

3. PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHITUAMNA

IIK-2: Cnioco0eH NpoBOANThL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TENJIOIHEPreTHKHU U TeIJIOTeXHUKHU

3HaTh:

IIK-2-31 ocoGeHHOCTH HayYHBIX UCCIIEIOBAHUN SHEProOOHEKTOB Ha CTAHIHUSIX

OIIK-3: Cnioco0eH 1eMOHCTPUPOBATH IPUMEHEHHE OCHOBHBIX CIIOCO00B MOJIy4YeHHs], MPeodpa3oBaHusl, TPAHCIIOPTA U
HCIOJb30BAHUA TENJIOTHI B TENMJIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaXx

3HaTh:

OIIK-3-31 meTonb! MOACINPOBAaHUA, aHAJIN3a U SKCIICPUMCHTAJIBHOI'O U3YyUCHUA 3HeKTpH‘{€CKOﬁ YacTH TEIJIOBOU OJICKTPOCTaHIIUHN

ITIK-2: Cnioco0eH nNpoBOANTbL HaYYHbIe HCCIEJOBAHUS B 00JIACTH TENJOIHEPreTHKU U TeIJIOTeXHUKHU

YMmerb:

[IK-2-¥1 pa3paboTars nporpaMmy HaydHOTO UCCIEAOBAHUS U CAMOCTOSATEIBHO MPOBECTH HCCIIEA0BAHNUE TI0 JaHHOH IIporpaMme

OIIK-3: CnocoGeH 1eMOHCTPUPOBATH NPUMEHEHHe OCHOBHBIX CIIOCO00B MOJIy4eHUsl, IPeodpa3oBaHusl, TPAHCIIOPTA U
HCMO0/Ib30BAHUS TEIIOTHI B TEINIOTEXHHYECKNX YCTAHOBKAX H CHCTEMaXx

YMmerb:

OIIK-3-V1 OCYIICCTBJIATH 060p 1 aHaJIn3 UCXOAHBIX JaHHBIX MOJCIIUPOBAHUSA SJICKTPHICCKHUX CXEM SJ'IGKT]I)OCTaHL[I/Iﬁ

IIK-2: Cnioco6eH npoBOAUTH HAYYHbIE HCCJIETOBAHNS B 00J1aCTH TENJIODHEPTETHKHU U TEMIOTEXHUKH

Baanernb:

TIK-2-B1 HaBbIKaMu HOJArOTOBKU IIPOEKTa CAMOCTOSTEIbHOTO HAYYHOTO MCCIIEI0BaHUS

OIIK-3: CnocoGen 1eMOHCTPHPOBATH NPUMeHEHHE OCHOBHBIX CIIOCO00B MOJIy4eHHs1, TPeoGpa3oBaHusl, TPAHCIOPTA H
HCMO/Ib30BAHUS TEIIOTHI B TEINIOTEXHUYECKNX YCTAHOBKAX M CHCTEMaXx

Baagern:

OIIK-3-B1 HaBbIKaMH UCIIOIB30BAaHUS CTICLIUATU3HPOBAHHBIX IPUKIAAHBIX KOMIIBIOTEPHBIX IPOTpaMM, IIpeAHa3HAYEHHBIX JUIs
MOJEJINPOBAaHNS 00BEKTOB SHEPTeTUKH

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H 3L sieMble
KOMIIeTeH it pecypcbl padoThI




Pa3gen 1. DnexkTpuyeckue
CXeMbI TeIJIOBBIX
3JeKTPOCTAHIUH 1
NOACTAHIUI

1.1

YyacTue TennoBbIxX
ANIEKTPOCTAHIIHI B
MIPOU3BOJICTBE
AIEKTPOIHEPTUU.
[IpuHnMnuanbHbIE
JNEKTPUUECKUE CXEMBI
TETUIOBBIX AIIEKTPOCTAHIIHIHA C
reHepaTOPHBIMH
pacnpenenuTeabHbIMU
yerpoiictBamu (IPY)
OJroKamm.
DKCIUTyaTallHOHHBIE PEXUMBbI
paboTel
3IIEKTPOOOOPYIOBAHUS
TEIJI0BOM 3JIEKTPOCTAHIUH.
Cxemsl ['PY ¢ ogHoit u aAByMs
CUCTEMaMH IIHH, KOJIbIICBhIC,
C YPaBHHUTEIHHOU CUCTEMON
. /Jlex/

OIIK-3-31 IIK-
2-31

1.4
JI1.5J12.1
21022

KM1

P1

1.2

N3yuenue coctaBieHus cxem
TEMJIOBBIX IEKTPOCTAHIIUHI U
nonctanuii /TIp/

OIIK-3-Y1 IIK
-2-V1

JI1.1J11.4
JI1.5J12.1
0102

KM1

P1

1.3

HccnenoBanme cxembl
ANEKTPOCTAHIINH B
nporpamme MATLAB,
SimInTech. /J1a6/

OIIK-3-B1 IIK-
2-Bl

JI1.4J712.1
3132

1.4

Be16op 6moxos TOC u TOL.
Onextpuueckue cxemsl KOC
C OTHUM U JBYMS
HaIPsOKSHUSIMU BBIIAYN
MOIIHOCTH B 3HEPrOCHUCTEMY.
OKCIUTyaTal[HOHHBIC PEKUMBI
paboTHI
anexTpoodopynoBanus. /Cp/

40

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 IIK-2-V1
IIK-2-Bl1

JI1.3J11.4
J1.5
JI1.6J12.1J13.
1
3132

KM1

P1

Pasnea 2. O6opynoBanue
IHEProCHIIOBBIX OJIOKOB
TEMJIOBBIX 3J1eKTPOCTAHIIMIA

2.1

CHUHXPOHHBIE T€HEPATOPBHI.
Cunossle TpaHC(HOPMATOPHI
u

aBToTpanchopmatopsl. /JIek/

OIIK-3-31 IIK-
2-31

JI1.2 J11.4
JI1.5712.1
3132

KM1

Pl

2.2

Br160p TpaHchopmMaTopoB Ha
SIICKTPOCTAHIINHU U
nonactanuuu. /ITp/

OIIK-3-Y1IIK
-2-V1

JI1.2 J11.4
JI1.5J12.1
321092

KM1

P1

23

Uccnenosanue monenu
TpanchopmaTopa. /J1ad/

OIIK-3-B1 IIK-
2-Bl

1.2
JI1.4J12.1
21092




24

Pesxxumbl paboTs
000pyIOBaHNS CHIIOBBIX
OJIOKOB, PJIEKTPOAIIAPATOB U
TOKOBEYILUX 4aCTEH.
CoBpeMeHHbIE CIIOCOOBI
orpanuueHus Tokos K3.
@DaKTOPHI BIUAHUS PEKUMOB
K3 Ha paboty
3NEKTPOAnnapaToB U
TOKOBEIYIUX yacTel PY.
CriocoOBI OrpaHUYCHUS
tTokoB K3 myrem
CTALlMOHAPHOTO AENEHUs
ceTH (CEeKIIMOHMPOBAHHUE).
Hcnonb3oBanue
CHEHANIBbHOT0 000pyA0BaHUS
ISl orpaHndeHus TokoB K3.
Mertoaunka BeIOOpa
TOKOOTPaHWYIHBAIOIIUX
peaktopoB IIpoBepka
3IIEKTPOAIIIapaToB U
TOKOBeAyIUX yacTei PY no
yeaoBusam pesxxumon K3 /Cp/

60

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.2 J11.4
JI1.5 J11.6
21092

KM1

P1

Pa3nen 3. Cucrema
CcOOCTBEHHBIX HYAK/
JJIEKTPOCTAHIIMH

3.1

XapakrepucTuka
norpeduTesnell CoOCTBEHHBIX
HYX]T Ha DJICKTPOCTAHIIHSAX .
[Hoxpaznenenue MmexaHU3MOB
COOCTBEHHBIX HYX]T
ANIEKTPOCTAHIIMHU Ha
OTBETCTBCHHBIC U
HEOTBETCTBEHHEIE.
KareropwuitHocTb
noTpeduTeNel COOCTBEHHBIX
HYXKI Ha

ANeKTpocTaHIusIX. /JIex/

OIIK-3-31 IIK-
2-31

J1.5
31032

KM1

P1

32

[MosHbIC U yIPOIICHHBIC
NPUHIHUITHAIBHBIE CXEMBI.
OmnepaTuBHBIE cXxeMBbl. BEIOOD
TpanchopmaTopa
COOCTBEHHBIX HYKI.
Crienuduka
KOHCTPYKTHBHOT'O
BBITIOJTHCHHS
TpanchopmaTopa
COOCTBEHHBIX HYMK]I.
W3yuenue cxem
npucoenunenust TCH. /TIp/

OIIK-3-Y1 IIK
-2-V1

J1.5
21022




33

Be160op u mpoBepka
KOMMYTALUOHHBIX
armnaparoB: BBIKIIOYATENEH,
pa3zbeMHUTENEH,
OTHEIIUTENEH U
KOpOTKO3aMbIKaTesel. Beioop
1 TIpOBEPKa U3MEPHUTEIBHBIX
anmapaToB:
TpaHCcpOPMATOPOB TOKA H
HarnpspKkeHuH. Beidop
MPOBEPKA OTPAHUIUBAOIINX
PEaKTOpOB, pa3psIHUKOB,
OrpaHUYUTENEN
nepeHanpspkeHui. Bribop
MpOBEpPKa IIHHONPOBOJIOB U
OTOPHBIX H30JISITOPOB.
OCHOBHBIE BOTIPOCHI
KOMITAaHOBKH CHCTEMBI
ANEKTPOCHAOKEHHS
COOCTBEHHBIX HYXJ.
KonctpykTBHOE
BBINOJIHEHHE
pacnpenenuTeabHOro
YCTpOHCTBAa COOCTBEHHBIX
HY)KI IJIS1 SJIEKTPOCTAHIHNI ¢
MOTIEPEYHBIMHU CBSI3IMU U IJI5
osounsix. /Cp/

51

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
2-31 [IK-2-V1
I1K-2-B1

JI1.5 J11.6 KM1 P1
31032

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI IS

CaMOCTOSITEJIbHOM MOJATOTOBKH

Kon
KM

KonTponbsHOE
MEpOIpUITHE

IIpoepsemblie
WHIUKATOPBI
KOMIIETEHIIAHN

BOHpOCLI JUIA IOATOTOBKH




KM1

DK3aMeH

IK-2-31

1. VY4acTue TeIIoBbIX 3IEKTPOCTAaHLUN B IPOU3BOACTBE
JNIEKTPOIHEPTUH.
2. [IpuHnMnUanbHBIE IEKTPUUECKHE CXEMbI TEILUIOBBIX

3NIEKTPOCTAHINHN C TEHEPATOPHBIMH PACIPEICTUTEIbHBIMU
yerpoiicrBamu (I'PY) u 6moxamu.

3. OKCIUTyaTallHOHHBIC PESKUMBI PaObOTHI AJICKTPOOOOPYIOBAHUS
TEIUIOBOM 3JEKTPOCTaHLIUY.

4. Cxemsl ['PY ¢ oaHoll 1 1ByMS cucTeMaMM IIWH, KOJIBLEBBIE,
C YPaBHHUTEIbHOW CUCTEMOM IIMH.

5. Bri6op 610x0B TOC u TOLI.

6. Dnexrpuueckue cxembl KOC ¢ ogHUM M ABYMSI
HanpsHKEHUSIMH BBIIa4YW MOIIHOCTH B DHEPrOCHCTEMY.

7. OKCIUTyaTal[HOHHBIE PEKHUMBI PaOOTHI
AIEKTPOOOOPYIOBAHNS.

8. CUHXPOHHBIE T€HEPATOPHI.

9. CunoBble TpaHC(HOPMATOPHI U aBTOTPAHC(HOPMATOPEL.

10. Br16op TpaHcdopMaTOpoB Ha 3ICKTPOCTAHIINN H
MOJICTAHIIUH.

11. PexumMbl paboThl 000pYAOBaHHS CHIIOBBIX OJIOKOB,
3JIEKTPOAMNIapaToB U TOKOBEAYLIUX YacTel.

12. CoBpeMeHHBIe CITOcOOBI OrpaHIIeHUs TOKoB K3.

13. ®daxrops! BausHUA pexxumoB K3 Ha paboty
3JIEKTPOANNapaToB U TOKOBEAYIIHX yacTeil PY.

14. Crioco0bl orpanndeHust TokoB K3 myTeM crarroHapHOTO
JIENIEHHS CETH (CEKIIMOHUPOBAHHUE).

15. Hcnonb3oBanue crenualbHOro 000pYyA0BaHUS ISt
orpanuueHust Tokos K3.

16. Meromka BEIOOpa TOKOOTPAHUYHBAIONINX PEAKTOPOB

17. IIpoBepka anekTpoannapaToB U TOKOBeAyIUX 4acreil PY no
ycioBusAM pexxumoB K3

18. XapakTepucTrka morpedurenei CoOCTBEHHBIX HYX] Ha
AIEKTPOCTAHIHUSX.

19. [onpasnenenne MexaHU3MOB COOCTBEHHBIX HYXKI

3JIEKTPOCTAHIMN HAa OTBETCTBEHHBIE M HEOTBETCTBEHHBIE.
KareropuitHoCcTh TOTpeOuTENEH COOCTBEHHBIX HYXKT HA
SNIEKTPOCTAHIIHAX.

20. IonHble U ynpoIeHHbIe TPHUHIUNNAIBHBIE CXEMBIL.
OTIePAaTHBHBIC CXEMEL.

21. Br16op TpanchopmaTopa coOCTBEHHBIX HyxkaA. Crerdrka
KOHCTPYKTHBHOTO BbInosnHeHust TCH.

22. Br16op u npoBepka KOMMYTAILIOHHBIX aIIapaToB:
BBIKJTIOUATENEH, pa3beqUHHUTENCH, OTACTUTENCH U
KOPOTKO3aMbIKaTeNEH.

23. Br16op 1 mpoBepka M3MEPUTEIbHBIX aIapaToB:
TpaHC(OpPMaTOPOB TOKA M HAMIPSHKECHUH.

24. Br160p 1 mpoBepka OrpaHHYUBAIOIIAX PEAKTOPOB,
Pa3psAAHUKOB, OTPAaHUYHUTEIEH NepeHaNPSKEHUH.

25. Br16op 1 npoBepka IIMHOIIPOBOJIOB U OMOPHBIX H30JIATOPOB.
26. OCHOBHBIE BOIIPOCHI KOMIAHOBKU CHCTEMBI
9NEKTPOCHA0KEHHS] COOCTBEHHBIX HYKI.

27. KoHCTpyKTHBHOE BBIIOIHEHUE PACHPEIETHTENILHOTO

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Hazpanue
padoTHI

ITpoBepsiemble
UHIUKATOPBI
KOMIIETEHLIUI

Copnep:xaHue pabOTHI




P1 Kypcosas pabora MMK-2-V1;IIK-2-B1 | [To aucuumuinHe « QNeKTpHUecKasi 4acTh TEMIOBBIX AIEKTPOCTAaHIUIDY
BBITIOJIHSACTCS KypcoBast paboTa 110 TeMaM:

ITpoexTrpoBaHMeE ITEKTPHUECKON YACTH TEILIOAIEKTPOIICHT PN
IIpoexTrpoBaHue MEKTPUUECKON YaCTH KOH/IEHCAIMOHHOMN
JNEeKTPOCTAHINU

ITpoexTrpoBaHKE MEKTPUYECKON YACTH MOICTAHIIMU SHEPTOCHCTEMBI

[IpumepHbIe BOIPOCHI AMS 3aIUTHI KypcoBOi paboTh

1) ITo KaKMM KPUTEPHSAM OIPENEIAIOT CXEMY MOJCTaHIUN?
2) [epeuncimute yciaoBus BeIOOpa TpaHChopMaTopa.

3) INepeuncnuTe ycnoBus BEIOOpA BEIKIIOUATENCH.

4) [lepeuncnuTe ycaoBusi BEIOOpa pa3beqUHUTENEH.

5) ITo xakuM mapameTpaM BBHIOMPAIOT ceucHHe Kabens?
HIMHONpoBoAa?

6) Hanummute ycnoBus BEIOOpa aBTOMaTHYECKUX
BBIKJTIOUaTeseil?

7) KakxoBo Ha3zHadYeHHE TIABKUX BCTABOK?

8) IMpuBenure nmpumep MOAKIIOYEHHUS TpaHCHOPMATOpa
HanpspKeHus (TpaHchopMaTop TOKa).

9) Kax ompenensiercst pacuerHas Harpy3ka TpaHc(OpMaTopoB
TOKa?

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

KOMHLIOTepHOG TECTUPOBAHUC 110 pasaciiaM JUCHUIITTAHBI

OnekTpuueckas MoACTaHIMA — 3TO. ..

3NIEKTPOYCTAHOBKA, IIPeTHA3HAUCHHAS IS TpHeMa B PeoOpa30BaHUs JIIEKTPHUECKON SHEPTUH
3JIEKTPOYCTAHOBKA, B KOTOPOH MPOU3BOAUTCS, IpeoOpasyercs, OTPeOIIETCS AIEKTPO-IHEPT U
ANIEKTPOYCTaHOBKA, MPOU3BOAAIIAS EKTPHUECKYIO U TEILIOBYIO SHEPTHIO

B coctaB EDC P® He BxoauT 00beMUHEHHAS SHEPTeTHIEeCKask CHCTEMA
VYpana

Cubupu

Bocroxka

Cesepo-3anaga

Cesepnoro KaBkaza

TTpUHIMIIBI TOCTPOCHUS CXEM AIIEKTPOCHA0KEHHUS
OTKa3 OT XOJIOHOT'O pe3epBa

pasnenbHas paboTta JHMHUHA U TpaHchopMaTopoB
1enecooOpa3HoOCTh

HaJIeKHOCTh

TIIy0OKO€E CEeKIIMOHUPOBAaHUE

K I kaTeropuu o crenenu oecrepeboifHOCTH AEKTPOCHAOKEHUS OTHOCATCS IEKTPOIPHEMHUKH
HepephIB B 3IEKTPOCHA0KEHUH, KOTOPOE BIICUET 3a cO00M 00s3aTeIbHOE OTKITIOUEHHE 000pyJ0BaHNE
OIaCHOCTB JUISl KM3HH JIFO/ICH

KOPOTKHE 3aMBIKaHUS

ITepepsIB B aeKTpoCHAOXKEHUH JUTs | KaTeropuu Jomyckaercs Ha Bpems
BKJIIOUCHUSI PE3epBa CHIIAMH AEKYPHOTO TIepCoHana

aBTOMAaTHYECKOTO BKITIOYCHNUS Pe3epBa

BBIIIOJTHEHHUS ONepaLlUil AUCTIETIEPOM

I'mybokoe ceKMOHNPOBaHUE TIPUMEHSCTCS IS
YMEHBLICHHS CONPOTUBJICHUS

obecriedeHus ¥ MOBBIILIEHHUS Ha/Ie)KHOCTH
YMEHBILIEHHs] KOJIMYECTBA DJIEKTPHYECKUX allapaToB

ITuTanue KpymHBIX U 0c000 KPYMHBIX TPEANPUATHH BBITIOIHAIOT HANPSHKEHUEM
110 xB

220 xB

6 kB

330 kB

500 kB

35 kB

Pacuer Harpy30k pou3BoIUTCS




IIOCJIC COCTABJICHUA CXEM 3HCKTpOCH&6)KeHI/I}I
Ha 3aKJIF0YUTEIbHON CTaJuu IMPOCKTUPOBAHUA
Ha HaJaJIbHOMH CTaaun MPOCKTUPOBAHUS

VcxonHble aHHbBIE JUIsl OIPEACIICHUS Harpy30K
reHepalIbHBIH [U1aH

BEIOMOCTB Harpy3ok

cxema

YCTaHOBIICHHAS! MOIIIHOCTh

K03 GHUITIEHTH

YacToTa BpallleHUd TypOOreHepaTopa, MPH YUCIIe ap MOJICOB p=2
750 06/MuH

300 06/MuH

1500 06/Mun

3000 06/MuH

1000 06/MuH

CuoBsle TpaHCGOPMATOPHI U aBTOTpaHC(HOPMATOPHI IpeiHA3HAUEHBI
JUISL IOHIDKEHUS HANPSDKEHUS U TOKa

JUTS TIOBBIIICHNS HAIPSDKSHNS U TOKa

JUIs IpeoOpa30BaHUs HATIPSKCHHS

JUIsl IpeoOpa3oBaHust TOKa

UL IpeoOpa3oBaHusI SHEPTUH C OTHOTO HANPSDKEHHS Ha Ipyroe

MourHocts Tpanchopmatopa ['TIIT onpenensiercs

AKTUBHOW Harpy3Kkoi MpeANpUsTHS U PEAKTUBHON MOLTHOCTBIO CUCTEMBI
PEAKTUBHON HArpy3Koi NpeANpUATUS U PEAKTUBHON MOIIHOCTBIO CUCTEMBI
AKTUBHOU Harpy3KOH NPEeAIpUSATHS U IOJIHOM MOIHOCTBIO CUCTEMBI

HawuBrIroHeas MOITHOCTE TpaHC(HOPMATOPa 3aBHCHUT OT
BEJIMYUHBI XapakTepa rpaduka MEeKTPUIECKOH Harpy3Ku
JUIUTENBHOCTH HapacTaHUs HAarpy3KH IO rojam

YyclIa 4acoB pabOThI MPENPHATHS

CTOMMOCTH 3J1€KTPOIHEPTHH

3apIUIaThl 00CIYKHUBAIOIIETO IIepCOoHaNa

Yncimo 1exXoBBIX TpaHC(HOPMATOPOB OMPEIEIIETCS

THTIOM TpaHcpopMaTopa

€IMHUYHOW HOMUHAIBHON MOIIHOCTBIO TpaHchopMaropa
k03 pUIIMEeHTOM 3arpy3ku TpaHchopmaropa
TEMIIEpaTypoil BO3Iyxa

BrikimtouaTenu Harpy30k npeaHa3sHaueHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIFOUEHH TOKOB K3

KOMMYTAaILlUH TOKOB BO BCEX PEKHMAX

Pa3beaunuTeny npeaHa3HadeHsl 4715

CO3JIaHUS BUAMMOTO pa3phiBa IIPU PEMOHTE MEKTPOOOOPYIOBAHUS
KOMMYTAIUH JIFOOBIX TOKOB

ABTOMAaTHYECKOIO OTKIIIOYEHHS TOKOB

HepeBoJa ¢ OJHOMU MapaluIeNbHOM BETBU Ha IPYTYIO

PaszbenuuuTe M BHIOUPAIOT 11O

HOMHHAJIbHBIM ITapamMeTpam

Harpy3Ke BTOPUYHBIX LIEHeH
3JIEKTPOAMHAMUYECKON U TEPMUUECKON CTOMKOCTH
XapaKTEPUCTHKE TOKOOTPaHUYEHHS

KOHCTPYKTHBHO OTCYTCTBYIOT Pa3beMHUTENN. .
pyOsIIero THMa

MOJIBECHOTO THIIA

TOPU30HTAIBHO - TIOBOPOTHOTO THIIA

KaTsIIero TUIa

BaKyyMHOT'O THIIA

PazbpennHuTeNIMU HE TOIYCKAETCsl BBIIOJIHATD CIEAYIOLINE ONepaliuu




OTKIIIOUCHHUE U BKIIOUCHUE HeHUTpaiel TpaHC(OPMaTOPOB B TIOOBIX peKUMaX
CO3/IaHHE BUIUMOTO Pa3pblBa B OTKIIOYEHHOH AIEKTPUUECKOH Lenu
OTKJIFOYEHUE U BKJIIOUEHHUE 3apsAAHOTO TOKA LIMH

OTKJIFOYEHUE TOKA HArpys3ku 10 15 A npu Hanpspkenuu g0 10 kB
OTKIFOUEHUE TOKA KOPOTKOTO 3aMBIKAHUS

PazbeauHuTENN BEIOUPAIOT 110

HOMHHAJIHBIM [1apamMeTpam

HarpysKe BTOPHYHBIX IIeTen
AIIEKTPOIMHAMHYECKON 1 TEPMHUECKON CTOWKOCTH
XapaKTepUCTUKE TOKOOTPaHUYEHHS

KopoTko3ambIkaTenb - 3T0 KOMMYTALMOHHBIHN anmnapar...

TpeHa3HAYeHHBIN U OTKITIOYCHHS ICKTPUIECKOH e B HCHOPMAJIBHBIX PeXXUMax padoThl TpaHC(hOpMaTopa
IpeIHa3HAYECHHBIN Ul OTKIIIOYEHUS IEKTPUYECKON LU IPU KOPOTKOM 3aMbIKaHUU

npeHa3HaYeHHBIN TS CO3JJaHUs HCKYCCTBEHHOTO KOPOTKOTO 3aMbIKaHUS B LIEIH TpaHC(HOPMATOpa IPH BUTKOBOM 3aMBbIKAHHH
BHYTPH TpaHC(HOPMAaTOpa C HENBIO ero JaTbHEHIIero OTKII0YCHHUS

C CaMOBO3BpPaTOM IIpEIHA3HAYEHHBIH I CO3/JaHUsl UCKYCCTBEHHOI'O KOPOTKOI'O 3aMBIKaHUS IIPU BUTKOBOM KOPOTKOM 3aMbIKaHUH
NpeaHa3HaYeHHBIN IS yIPaBICHUS IEKTPUIECKOH LEenblo MPU KOPOTKHUX 3aMbIKAaHHUSX

OtaenuTeny nmpegHa3HaAYeHb

JUTS PYYHOTO OTKIIFOUEHHSI 00€CTOUCHHBIX Lenel

JUTSL PyYHOTO OTKJIFOUEHHUS 1IeTeld 1101 Harpy3Koi

IUTA aBTOMATHYECKOTO OTKITFOYEHHSI 00ECTOYEHHBIX LIENE
JUTSL TUCTAHIIMOHHOTO OTKITFOUEHHUS LIeTieil ¢ Harpy3Kou
JUIsl aBTOMaTHYECKOIO OTKJIFOUEHUS 1IeTIel 101 Harpy3Koi

OTaenuTens OT Pa3beNUHUTENS OTIUIASTCS
rabapuramu

Croco0OOM ralieHus Tyru

IIJIOCKOCTBIO JIBYKEHMS HOMKEN

KOHTAKTHOM CUCTEMOM

OPUBOJIOM

B orxmmrowaronux anmapatax 101 kB He mpuMeHseTcs crocod rameHus Iyru
JIBIDKEHHE AYTH B MATHUTHOM I10JI1€

MHOTOKPATHBIA Pa3phIB LENIU TOKA

raleHue Tyru B y3KUX LEMsaxX

YIUIMHEHUE TyTU

JleJIeHHE IJIMHHOM AT Ha psJi KOPOTKUX

ABTOMaTHYECKHE BBIKIIIOYATEH IPUMEHSIOT B 3JIEKTPOYCTAHOBKAX
no 1 kB

1o 6 kB

no 10 kB

BrikimrouaTeny Harpy30K MpeaHa3HadeHbl 115
KOMMYTallid HOMUHAJIbHBIX TOKOB
OTKJIIOUEHHS TOKOB K3

KOMMYTallMi TOKOB BO BCEX peXUMax

CriocoOBI rameHus AEKTPUIECKOH IyTH UCTIONIb3yeMble B ammapaTax 1o 1000 B

TalIeHue YTy B Ta3aX BEICOKOTO JaBJICHNUS, ABMKEHHUE {YyTY B MATHUTHOM IIOJIe, YIJIH-HEHUE TyTU

YAJIMHEHHE JyT'H, ABM)KEHUE IYTH B MATHUTHOM I10JI€, TallleHHe YT B BaKyyme

TralieHue IyTu B BaKyyMe, yAJIHHEHHE Iyr'H, IBM)KCHHUE {YTH B MATHUTHOM I10JIe

JieJICHIe JUTMHHOM IyTH Ha P KOPOTKHUX, TallleHHe IyTH B Macie, yIJIHHCHNE Tyra

yAJTUHEHHE TYTH, ABIKEHNE TYTH B MAaTHUTHOM II0JIE, ACNIeHNE JUIMHHON IyTU Ha sl KOPOTKUX, TAIlICHNUE YT B Y3KHX IIENAX

Jln1s ramienus anexkTprudeckoi qyru B annaparax 1o u Beiie 1000 B ucnons3yercs
TalleHUE B JJIerase

raiieHue JIyTy B Macie

raiieHue IyTy B BAKyyMe

TalIeHue IyTH 33 CUeT CHHXPOHHU3AIMA MOMEHTA OTKIIFOUCHHUS ¢ OECTOKOBOH Imay30i
raleHue 1yra B y3KuX INeNX, yIJIUHEHUE JyTU

I/ISMCPI/ITC.HBHLIC TpaHC(bOpMaTOpI)I TOKa MpeAHa3sHa4YCHbI IJIs1
NU3MEPEHUA IEPBUYHBIX TOKOB
H3MEPEHUS BTOPUYHBIX TOKOB




npeoOpa30BaHUs IEPBUYHBIX TOKOB B CTaHJapTHBIC BTOPUYHBIC

W3mepurensHbIe TPaHCHOPMATOPEI TOKA BEIOHPAIOT
10 HOMUHAJIBHBIM I1apaMeTpaM

0 KOMMYTaI[HOHHOH CIIOCOOHOCTH

M0 TEPMUYECKOH U NMEKTPOJUHAMUIECKON CTOMKOCTH
10 XapaKTePUCTUKE TOKOOIPaHUYEHUS

10 HAIPy3KE BTOPUYHBIX LICNEH

Jl1 CHUKEHUS TEMIIEpaTyphl IUIABIEHNUS BCTaBKU B IIPEJOXPAHUTENSX C HAIOJIHUTENEM UCTIONb3YETCS
MeTaJLTypriudeckuit 3 exT - Ha MOIOCKN MEIH HamasHbI MIAPUKH 0JIOBA

IPOPE3U, YMEHBILIAIOIINE CEYEHUE

YCTaHABJIUBAIOTCA NapaljiebHbIC IUIABKAE BCTABKU U3 Pa3HBIX MAaTEPUAJIOB

IUTACTUHBI IEPEMEHHOTO CEUEHUS

HAIOJHUTEIb, KOTOPBII IIPHU TallleHN! YT OKUCIISIETCS (PeaKist MpOTeKaeT ¢ MOTIOIMECHUEM SHEPTHH)

B kxadecTBe Marepuaina riaBkoi BctaBku npenoxpanureneit tuna [IKT ucnons3y-tor
cepedpo, amOMUHHN

AJIFIOMUHMH, CTajb

M€JIb, ATFOMUHUH

Melb, CTalb

Menib, cepedpo

ITpumeHeHMe KaKWUX TUTABKUX BCTABOK pasperntaeTcs?
KaINOPOBaHHBIX

HEeKaTuOpPOBaHHBIX

nro0oro THIa

B 3aBHCHMOCTH OT CHUTYaIluN

Kak cieayer BbIOMpaTh NPeaoXpaHUuTENn?

10 OTKJIFOYAKOIIEN CIIOCOOHOCTH

10 BKJIFOYAIOIIEH CIIOCOOHOCTH

10 MPEAETbHO TOMYCTUMOMY TOKY, BOSHHUKAIOIIEMY IPH BKItoueHuH Ha K3

Br10op cxeM 3MeKTpOCHAOKEHHUS 3aBUCHT OT
KaTeropuu notpedureneit

pacdeTHOIl MOIIHOCTH

YIAJIEHHOCTH OT HCTOYHUKA MTUTAHHS
KOJIMYECTBA ITOICTAHIINH

PO3BI BETPOB

PaznensHas paboTa THHUH U TpaHC(HOPMATOPOB IIPHHUMALCTCS
C LIEJIBIO YBEJIMUCHUS COTPOTHBICHUS U, yMEHBIICHUS TOKOB K3
9KOHOMUH DJIEKTPOOOOPYIOBAHUS

YMEHBIIICHHS TI0TEPh

CeueHusi MPOBOOB U KU Kaberneil BbIOuparoT
10 TEXHUYECKUM YCIIOBHSAM

10 HAaJIKHOCTH

MO0 3KOHOMHUYECKHM YCIOBHSIM

KaluTaIbHBIM 3aTpaTaM

CeueHns IPOBOJIOB U KUJI Kabenel BEIOMpAroT
1o cnoco0y NPOKIAAKH

110 HOMHHAIILHOMY HalpsHKEHUIO

110 CTOMMOCTH

O TIOTEePsIM HAIIPSKEHHS

Jlunus w3 xabeneit, npeaHa3HaYeHHAS TS TIepeIady ISKTPOIHEPTHH Ha PAcCTOsI-HUE Ha3bIBACTCS
KaOeNbHBII KaHal

KaOenpHas JTMHUS

KaOebHas TpaHIIes

Ka0eapHas dCTaKaa

Pacimudpyiire mapky cunoBoro kabenss ACh 3*¥95

TPEX>KWIBHBIA Ka0eJbh CO CBUHIIOBOM 000JI0UKOM ¢ METHBIMH KHIJIAMH, TUTOIIAABI0 CeUeHHs 95 MM2
JIBYXKUIIbHBIN KaOellb CO CBHHIIOBON 000JIOYKON C MEAHBIMHU KHJIaAMH, TIOMIAIBI0 ceYeHus 95 Mm2
TPEX>KWIbHBINA Kabeb CO CBUHIIOBOM 000JI0UKO# ¢ allFOMUHHEBBIMU JKUJIaMU, IUIOIMIAJIbIO ceueHHs 95 MM2




TexHudeckne ycaoBHs BEIOOpA CeUSHUH BO3IYIIHBIX U KaOCIbHBIX JTMHUN
10 HarPeBY pPacyeTHBIM TOKOM

YCIIOBHSAM KOPOHUPOBAHUS

MEXaHUYECKOU MPOYHOCTH

KalMTallbHBIM 3aTpaTaM

HarpeBy OT KPaTKOBPEMEHHOTO BBIJEIEHHA Teruia TokoM K3

croco6am MpoKJIaAKU

MOTEPSIM HANpPsHKEHHUs] B HOPMAJIbHOM U MOCI€aBAPUHHOM pexUMax

Br160p s3KOHOMHIUYECKH [IEIeCO00Pa3HOTO CEUCHUS IPOU3BOASAT
10 HOMHHAJILHOMY HaIpsHKEHUIO

10 5KOHOMHWYECKOH IIIOTHOCTH TOKa

TPUBEICHHBIM 3aTpaTaM

M0 HarpeBYy PacyeTHBIM TOKOM

B 3aBucHMOCTH OT Ha3HaUCHHUS IIMHOTIPOBOIBI ITOIPA3AEIIOTCS
Ha MarucTpajbHbIE

Ha pacIpeneUTelIbHbIC

Ha aBapUlHBIC

Ha TPOJUICIHbIE

Ha OCBETHUTEIbHEIE

Ha CMCIIaHHbIC

IIpu Tokax 6onee 3000 A pu CISIYIONINX CEUCHUSIX IPUMEHSIOT IITHHBI
KopoOuarbie

HPSIMOYTOJIbHBIE TPEX MOJIOCHBIE

HPSMOYTOJIBHEIE IBYX ITOJIOCHBIE

KpYIJIbIE
IPSAMOYT'OJIbHBIE OJHOIIOJIOCHBIE

TparchopMaTOpsl TOKA HE BEIOMPAIOT MO CICIYIOMEMY YCIOBHIO
O KJIacCy TOYHOCTH

1O TOKY

0 BTOPUYHOM Harpyske

MO0 HAIIPSKEHHUIO

M0 OTK/IIOYaroIell CocoOHOCTH

W3mepurensHble TpaHC(HOPMATOPHI TOKA BEIOUPAIOT
[0 HOMHMHAIIBHBIM IapaMeTpam

10 KOMMYTaIIMOHHOH CIIOCOOHOCTH

10 TEPMUYECKON U EKTPOAUHAMUUECKON CTOMKOCTH
MO0 XapaKTePUCTHKE TOKOOTPAaHUIECHHS

MO HarpysKke BTOPUYHBIX LeTeH

TparchopMaTOphl TOKA IpeJHA3HAYCHEI

JUIs ipeoOpa3oBaHusl IEPBUYHOTO TOKA IO 3HAUeHUI HanboJiee yIOOHbIX AT U3MEPUTENILHBIX TPUOOPOB

JUISL OTIENICHUSI IEPBUYHBIX L[ETIeH OT BTOPHYHBIX

JUTs IpeoOpa3oBaHMs TOKA B MIEPBHYHBIX LETIIX

JuLs IpeoOpa3oBaHuUsI HEPBUYHOTO TOKA JI0 CTAHAAPTHBIX BETUYHMH U AT OTJETICHHS IEPBUYHBIX I[eNlel OT BTOPUYHBIX
JUISL BBIPAaBHUBAHUS IEPEMEHHOTO TOKa

Kaxue cxembl IPUMEHSIOT IPY PABHOMEPHOM paclpeielleHUH Harpy3Ky o Iiomaau?
panuaibHble

MarucTpajibHble

CMEIIaHHbIE

KOJIBLIEBBIE

pacIpeenuTeIbHbIe

Kaxwue cxembl 2IeKTpUIeCKUX ceTell MPUMEHSIOT PH HATMYHUH TPYIIN Harpy30K C HEPaBHOMEPHBIM PacIpeieieHueM X 110
[UIOIAIH 1exa?

paauaibHbIC

MarucTpajbHbIe

CMeIIaHHbIe

KOJIbLIEBEIE

Kakumu moctonHcTBaMu 0071a1al0T MarkCTPaIbHBIE CXEMBI DJIEKTPHUECKUX CETeH?
HaJIEeKHOCTh




IpocToTa
JICIICBU3HA

BBICOKasi THOKOCTH CETH
BCE NIEPEUNCIIEHHOE

Kaknmu HemocTaTkaMu 00J1a1al0T paTuaibHbBIC CXEMBbI?
HEOKOHOMHUYHOCTh

OTrpaHUYeHHast THOKOCTh CETH

HeOOJIbLIAsT HAZIC)KHOCTh

T'onoBoil pacxon EKTPO’HEPIUU IPEAIPUATUEM YIUTBIBACTCS
MIOJIHOM pacyeTHON MOIIHOCTHIO

YCTaHOBJIEHHON MOILTHOCTBIO

CpEeIHEr010BOM MOILTHOCTHIO

T'o0BOE YMCIIO YacOB paboOTHI MPEIPUATHS 3aBUCUT OT
MOIITHOCTH MTOTPEOUTENEH

KaTETOPUH HAJISKHOCTHU B DIICKTPOCHAOKECHUH
CMEHHOCTH MPEIIPHUATHS

XapakTepa MpOU3BOCTBA

TEXHOJIOTUYECKOT0 Ipoliecca

B kakux ciayyasix 000CHOBaHO COOPY)KEHHE 3aKPbITHIX MOICTAHLUI?
TIPU CTPOUTENBCTBE MTOICTAaHINI ITTyOOKOTO BBOJIA

TIPH PacOI0KEHUH Ha CEIUTEOHOH TEPPUTOPHH TOPOIa

B 30HaX MPOMBIIUIEHHBIX YHOCOB

IPU HEOOXOMMOCTH CHIKECHHS YPOBHS IIyMa

HET BEPHOTO OTBETA

Jlomyckaercst 11 mpuMEHEHHEe TPOCOBBIX MOJTHKEOTBO10B HA OPY 35 kB u BbIme?

HE JI0NyCKaeTcs

Jlomyckaercs Ha Bceil reppuropun OPY

JIOTIYCKAeTCs TOJIBKO HaJl OLIMHOBKOM, €CIIM 30HBI 3aIIUTHI CTEPIKHEBBIX MOJTHUEOTBOOB HE 3aKPBIBAIOT BCIO Teppuropuio OPY
JIOTYCKAeTCs TOJABKO HaJl CEKLMAMU U IIMHAMU

Komnencupyroliye ycTpoicTBa, MOLHOCTh KOTOPBIX YUYUTBIBACTCS IIPU OIPEAEICHUY OJIHON PaCu€THOM MOIIHOCTH, IPUMEHAETCA
JUI KOMIIEHCALlUU €MKOCTHBIX TOKOB

JUIsl KOMIIEHCALUU PEAKTUBHOM MOIIIHOCTH

JUI KOMIIEHCALUU [IOTEPh MOIIHOCTU

Onpenenenue MOLHOCTH KOMIIEHCUPYIOLIMX YCTPOMCTB B CETU HanpsbkeHueM 110 1 kB ocymecTsisercs no
yCII0BHUIO OanaHca peakTuBHOM MomHOCTH Ha muHax HH mexoBbix TIT

yca0BuUIO 6anaHca akTUBHOW MouIHOCTH Ha mmHax [TIIT

yCIIOBHIO OanaHca MmoyiHoM MoiHocTH Ha muHax [TITT

Pexum nelitpamu cetu 110 kB ...

TOJIBKO M30JIMPOBAHHAS

TOJIBKO KOMIICHCHPOBaHHAsI

TITyX03a3eMJICHHAS

3¢ GEKTHBHO 3a3eMJICHHAS

W30JIMPOBAHHAS WJIM KOMIICHCHPOBAaHHAS B 3aBUCHMOCTH OT BETMYMHBI TOKA 3aMBbIKaHHS Ha 3EMJTIO

Pexum HelTpanu cerel HanpspkeHueM 3-35 kB ...

TOJIBKO U30JIMPOBaHHAs

TOJBKO KOMIIEHCUPOBaHHasI

TITyX03a3eMJICHHAS

9 GEKTHBHO 3a3eMJICHHAS

W30JIMPOBaHHAs MM KOMIICHCHPOBAHHAs B 3aBUCUMOCTH OT BEJIMUMHBI TOKA 3aMBIKAHHS HA 3EMJIIO

Pexum HelTpanu cetell HanpsbkenueM 10 1 kB ...

TOJIBKO H30JIMPOBaHHAS

TOJILKO KOMIIEHCHPOBaHHasI

[IyX03a3eMJICHHAS

9 GEKTHBHO 3a3eMJICHHAS

U30JMPOBAHHAs WM KOMIIEHCUPOBAHHASA B 3aBUCHMOCTH OT BETMUMHBI TOKA 3aMBbIKaHHS HA 3EMIIIO

Bri6op ceueHnit mpoBOAHUKOB IPOBOIUTCS, KaK MIPABUIIO, ...
MO TOTepe HaMPKEHHS




10 SKOHOMHUYECKOH MIIOTHOCTH TOKa
110 MMOTEPE MOITHOCTH

10 MEXaHHYCCKON IPOYHOCTHU

IO YCJIOBUSIM KOPOHBI

OKOHOMHUYECKAs TNIOTHOCTh TOKA COOTBETCTBYET ...
MUHMMYMY IIOTEPh HANPSKEHUS B JINHUU

MUHHMMYMY IIOTEPh MOLIHOCTH B JINHUU

MHHUMYMY NIOT€Pb HEPTHU B TUHUU

MUHHMYMY 3aTpaT Ha COOPYXKEHUE U 3KCIUTyaTaluI0 JUHUU
MaKCHMAaJIbHOH IMPOITYCKHOH CIIOCOOHOCTH JIMHUU

MuHIMaNbHOE 10 MEXAaHUYECKOH MPOUYHOCTH CEYEHHE NTPOBOJIOB ONPENENSIETCs
pailoHOM IO IUIACKE IPOBOAOB

pailoHOM IIO TOJIONIERY

paifoHOM IO BETPY

palioHOM TI0 TPO30BOH IEATEIBHOCTH

MUHHMMAaJBHOH TeMIIEpaTypo BO31yxa

MunumaibHble ceuenus mposoaoB BJI 110 kB no ycnoBusM orpanuueHus MoTepb Ha KOPOHY ...
50 Mm2

70 MmM2

120 mm2

240 mm2

Ileperpyska xaGeneii HanpsbkenueM 6-10 kB cBbIlIe TOMYCTUMOTO ATUTENBHOTO TOKA ...
HE JIOITyCKaeTcs

JIOITyCKaeTcsl, Ho He 0oJiee CyToK

JIOITyCKaeTCsl TOJIBKO Ha BpeMsI BBOJIa PE3EPBHOTO MUTAHUS ONIEPAaTHBHBIM IIEPCOHATIOM
JIoITycKaeTcst He OoJiee 6 4acoB B CyTKH B TE€UEHHE 5 CYyTOK

JIoIycKaeTcst He 6oJiee 5 4acoB B CyTKH B T€UECHHE 6 CYTOK

Br160p 2MEKTpUUECKUX anmnapaToB OCYIECTBISAETCS 11O ...
HOMHWHAJILHBIM HaIPSDKEHUIO U TOKY

TEPMUYECKOM CTOMKOCTH K TOKy K3

KJIacCcy TOYHOCTH

JIMHAMHUYECKON CTOMKOCTH K TOKy K3

OTKJIIOYAIOIIEH CIIOCOOHOCTH

IIpu Hapymenun 6anaHca peakTUBHON MOIIHOCTH ...

U3MEHSETCS YacTOTa B CUCTEME

U3MEHSIETCS HAIPSKEHUE B y3J1ax

4acTOTa B CUCTEME HE MEHSAETCS

HAaMpsHKEHUs B Y3J1aX CETH HE MEHSIOTCS

4acTOTa B CUCTEME YMEHbBIIAETCS, @ HANIPSDKEHUS B Y3/1aX YBEIUUUBAIOTCS

OCHOBHOI LENBIO PETryNUPOBAaHMSI HANIPSHKEHUS B PacpeeIUTENbHBIX CeTIX HanpsbkeHueM 6-20 kB spnsercs ...
obecreueHre SKOHOMUYHOTO PEXUMA UX pabOThI 32 CUET YMEHBIICHUS HOTEPh MOIIHOCTH M SHEPTUH
OTpaHWYEHNE BHYTPEHHUX ITePEHANPSDKEHUH T 00ecTiedeHns] HaIe)KHOHW pabOoThI M30IINHT 000pyIOBaHHS
YMEHBIIICHHE OTEPh HATIPSKCHUS B CETH

YMEHBIIEHNE OTEPh Ha KOPOHY

HoJiep kKaHue IOITYCTUMBIX OTKIIOHEHHH HAIPSDKEHUS Y HOTpeOuTeneit

OCHOBHOI LIENBIO PEryNUPOBaHMsI HANIPSKEHUS B paclipeeIUTENbHBIX ceTsax HanpsbkeHueM 110-220 kB sBnsercs ...

HoJiep KaHue IOITYCTUMBIX OTKIOHEHHH HAIPSDKEHUS Y HOTpeOuTeneit

YMEHbIIICHHE TTOTEPh HATIPSHKEHUS B CETH

obecrnedeHne SJKOHOMHUYHOTO peKUMa UX paboTHI 32 CYET YMEHBIIEHUS MOTEPh MOIIHOCTH M SHEPTHH
OrpaHWYCHHE BHYTPEHHUX MEPEHANPSHKECHAHN [T 00ecIieueH s HaZe)KHOW pabOThI H30JSIIUU 000pYIOBaHHS
YMEHbIIICHHUE MTOTEPh Ha KOPOHY

Jnsa BJI nanpsokenueM 10 35 kKB mmMpoko NpUMEHSIOTCS ... IpoBoJa
CTajIealOMHHUEBbIE

CTaJIbHbIE

U30JIUPOBaHHBIC

aJIFOMHHUEBbIE

MeJIHbIE

Hawubospliee 3eKTpoARHAMHUYECKOE BO3ICHCTBHE Ha 000PYIOBaHUE OKA3bIBACT ...




yaapHuslit Tok K3

areproIueckas cocraBiitomas Toka K3
TIepHOINYecKas cocTaBisttomas Toka K3
JieiicTByIoNIee 3HaueHne Toka K3
yCTaHOBHUBILIEeCs 3HaYeHne Toka K3

JIJ1s MOTIITHBIX CHJIOBBIX TPAaHC(OPMATOPOB CIIPABEIITHNBO COOTHOIICHHE ...
R>X

R<<X

R=X

R~=1/3X

R=3X

B HOpManbHOM yCcTaHOBHBIIEMCS pPeXKUME pabOTHI CHHXPOHHOM MAIIMHBI aKTHBHAS MOIIHOCTH 3aBUCHT OT ...
BEJTMYUHBI TOKA BO30YXKICHUS

BEJIMYMHbI HANPSDKCHUS CETH

BEJTMYMHEI BHETITHETO CONPOTHBIICHAS

MOIITHOCTH IIEPBHYHOTO IBUTATEIIS

BEJIMYMHBI (Ha30BOTO y371a

ONeKTpUUECKUEe CTAHIUY SIBJISIIOTCA ...

aKTHBHON YCTaHOBKOH MOTPEOIISAIONIel SJHEPTHIO OPraHNIECKOTO TOILIHNBA
AKTUBHBIM IIOTPEOUTEINIEM HIIEKTPHUYECKOIT SHEPTHU, KOTOPBIE CaMH €€ ¥ IPOU3BOAST
AKTUBHBIM (TEHEPUPYIOIIMM) IEMEHTOM JI000# SHEPTOCUCTEMBI

YCTaHOBKOH YIy4HIAIOLIEH SKOIOTHIO

YCTaHOBKOH, POU3BOASIIEH TOJIBKO TEIJIOBYIO 3HEPTHUIO

Tparacpopmatop TPJIH ects ...

TpaHc(opMaTop, paciienieHne 0OMOTKH HU3KOTO HANPSHKEHUS, OXJIaXICHHE €CTECTBEHHOE (YThE), C PEryIHPOBaHIEM
TpexdasHblii TpaHcHOopMaTOP, pacuierieHe 0OMOTKH HU3KOTO HANPSDKEHHS, OXJIAXKICHUE IPUHYUTEIBHOE BO3AYLIHOE (IyThe), C
peryaupoBaHNeM HAIIPsDKEHHS O Harpy3Kon

TpexdazHbIi TpaHchopMaTop, paciIerIeHHe 0OMOTKH HU3KOTO HAIIPSIKEHHS, OXJIAXK/ICHHE ECTECTBEHHOE MaCIITHOE, C
peryJMpoBaHUEM HaIlpsHKEHUS IO/ Harpy3Koi

TpexdasHblii TpaHcHOopMaTOp, pacuieriieHe 0OMOTKH HU3KOTO HANPSDKEHHS, OXJIAXK/ICHUE ECTECTBCHHOE MACIISTHOE
NPUHYIUTEIFHOE BO3AYIIHOE (IyThe), PErylnipoBaHUE HAIIPSHKEHUS IO Harpy3Kon

TpexdazHblil TpaHCHOpMaTOp, paciienIeHHe 0OMOTKY HU3KOTO HANIPSKEHHS, OXJIAXICHUE eCTECTBEHHOE MACIISHOE U
HPHHYIUTEIBHOE BO3LYIIHOE (IyThe), PEryINPOBaHUE HANPsDKEHHs 63 BO3OYXKICHUS




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OreHka KypcoBOH pabOTHI ABIAeTCA KOMIUIEKCHON. [Tpu 3TOM yuuThIBaroTCA cleayronye GpakTopsl: akTyadbHOCTh BEIOpAaHHOM
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTa; CBOOOJHOE BIaeHHEe METOANKOM pacueTa; KyJIbTypa opopMIIeHHs TOSCHUTENBHOM 3alliCKy;
CaMOCTOSITEIFHOCTH BBIBOJIOB. Bee 3TO cyMMHpPYeTCS B HTOTOBYIO OIICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«yIOBJIETBOPUTETBHOY, HEYAOBIECTBOPUTEIBHON ).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
0TBEYaeT Ha IOCTABJIECHHbIE BOMPOCHL

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B PacueTax, JOTHIHBIM H MOCIICIOBATEILHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENIbHON 9acTH. [Ipu 3amure
paboThI 00yUarOMUiACs MOKa3bIBACT 3HAHUS BOIPOCOB TEMBI; 0€3 0COOBIX 3aTPYIHEHUH OTBEYAET HA MOCTABJICHHBIE BOIIPOCHL.
OneHKa «yZOBIETBOPUTEIHHO» BBICTABIISETCS, KOT/Ia pab0Ta COJEPKUT PAcueTHYI0 0a3y, XapaKkTepHu3yeTcst HAININEM OTACIbHBIX
ommbOok B pacuerax. [Ipu 3ammre 00ydaroIuics IPOSBISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1ab0e 3HAHUE BOIIPOCOB TEMBI, HE 1acT
MOJHOTO, APTYMEHTHPOBAHHOTO OTBETA HA 3aaHHBIC BOIIPOCEHL.

O1eHKa «HEYOBIETBOPUTEIBHOY» BBICTABIIAETCS, KOTla paboTa He COJEPIKUT PacueTHYIo 0a3y, HE OTBeUaeT TPeOOBAHUSAM,
W3JI0’KCHHBIM B METOIMYECKUX YKa3aHHIX, UIMECT 3HAUNTENbHBIC ONTHOKY B pacderax. [Ipu 3ammre o0ydarommuiics 3aTpyaHseTcs
OTBEYATh Ha MOCTABJIICHHBIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BONIPOCA, IIPH OTBETE JIOITYCKAET CYIIECTBCHHBIC OIIHOKH.
IIpoxokaeHrne KOHTPOJIBHOTO MEPONIPUATHS TI0 3alIUTe KypcoBOil pabOThI CUMTAETCs BBITOIHEHHBIM YCIICITHO, €CIIH IIPH €ro
OLIEHMBaHMU NIOJy4€Ha OLIEHKA HE HIKE «yJOBIETBOPUTEIBHOY.

Kpurepnn orieHuBaHUS OTBETa Ha SK3aMEeHE

OreHKa «OTIMYHOY BBICTABIISACTCS, KOTAA 00yJarOIHIACS AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIAJeeT
TEepPMHHOJIOTHEH, eaeT apryMEeHTUPOBAHHbBIE BBIBOBI U 0000LIEHNS, IPUBOAUT IPUMEPSHI, TOKa3bIBAET CBOOOTHOE BlIaJcHHE
MOHOJIOTHYECKOH PeYbi0 1 CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOIIO» BEICTABIISETCS, KOT/1a 00yJaloIIuiics IEMOHCTPUPYET IIPOTHBIEC TEOPETHUECKUE 3HAHNUS, BIageeT
TEepMHHOJIOTHEH, 1eaeT apryMEeHTUPOBAHHBIE BBIBOBI U 0000LIEHNS, IPUBOAUT IIPUMEPHI, HO IIPHU 3TOM JIeNIaeT HEeCYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIH TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaTelIeM.

OueHKa «yZOBIETBOPUTEIHHO)» BBICTABIISIETCS, KOTAA 00yJaromuiicss HeTITyOOKHE TeOPeTHIECKUE 3HaHUS, IPOSBILIET c1abo
chopMUpPOBAaHHBIC HABBIKU aHAIN3a SBJICHHI U IIPOIECCOB, HEIOCTATOUHOE YMEHHUE JENaTh apIyMEHTHPOBAHHbIC BBIBOJBI U
HOPUBOIUTH MIPUMEPHI, MOKA3bIBAET HE OCTATOUYHO CBOOOAHOE BIIaJJEHUE TEPMUHOIOTHEN, TOTHYHOCTBIO U NTOCTIEI0BATENbHOCTHIO
W3JI0KEHNS, JeTaeT ONIHOKH, KOTOPBIC MOKET HCTIPABUTH TOJBKO IPH KOPPEKIINH MPEIOIaBaTeIeM.

Or1eHKa «HEYIOBIETBOPUTEIIHHOY BBICTABIIACTCS, KOT/Ia 00yJIAIOMHUiiCS JEMOHCTPHUPYET HEe3HAHHIE TEOPETHUECKAX OCHOB TIPEeMeTa,
He yMeeT JelaTh apryMEHTUPOBAaHHbIE BBIBOBI U IPUBOIUTH IIPHUMEPEI, HE BIIaJeeT TEPMHUHOIOTUEH, IPOSBIISLET OTCYTCTBHE
JIOTUYHOCTH U NOCIEA0BATENbHOCTBIO U3II0KEHUS, AENAET OMIMOKH, KOTOPbIE HE MOXKET UCIIPABUTh AaXKe MPH KOPPEKLUH
HPETIOIaBaTelIeM.

IIpoxokaeHne KOHTPOIEHOTO MEPOTIPUATHS 10 cjade SK3aMEHA CIMTAETCS BBITOIHEHHBIM YCIICITHO, €CIIH IIPH €r0 OLICHUBAaHUU
HOJTy4YeHa OLIEHKA He HUXKE «YIOBIETBOPHTEIHHO.

ITpu moBexeHny 5k3aMeHa B pOpMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMHU OIICHKH SBIISIOTCS:

«oTmmaHO»: nomyderue oT 70 1o 100 % 6aiIoB Mo TeCTy IMpH BEIOTHEHUH TECTA 33 PEITTAMEHTHPOBAHHOE BpeMs

«XOpOILOY: moiyueHue ot 51 10 69 % GamioB Mo TeCTy NPH BHIMOJHEHHH TECTA 32 PErTIAMEHTUPOBAHHOE BPeMs
«yHOBIIETBOPUTEIILHOY: MoydeHue oT 31 1o 50 % 06ayuIoB 1o TECTy NPH BHINOJIHEHUH TECTA 33 PETIIAMEHTHPOBAHHOE BPEMS
«HEYJIOBJIETBOPHUTEILHOY: ToTydeHne Hike 30 % 0anioB 1o TecTy NpH BBIIOIHEHUH TECTa 33 PErIaMeHTHPOBAaHHOE BPEMs

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIN 3arnaBue Bubanoreka N3parenscTBoO, rOf, 311. aapec
JI1.1 | b.M.Kynpus, OnexTpocHabXeHNE M.: Tennorexnuk, 2017,
O.ABbymyesa, P.E MIPOMBIIIIEHHBIX
MaxwupuHa u zip. MpennpusITHiA: KHUTal:
y4eOHUK
JI1.2 | beictpunxkuii I.®., OnexrpocHabxenne. CUIOBbIC Mocksa: FOpaiit, 2021,
Kynpun B.1. TpanchopMaTopsl: YueGHOE
nocobue
JI1.3 | Aponun B. B. DINIeKTpUYECKUE CTAHIIUU U Tam6o0B : TaMOOBCKHUH roCcyIapCTBEHHBIN
TIOJICTAHIINY : yIeOHOe texanueckuit yausepcuret (TI'TY), 2015
nocobue mocobue : B 3 gacTax T., https://biblioclub.ru/index.php?
page=book&id=444619
JI1.4 | M. A. Kymapes, B. 1. | Beibop anekTpoo6opymoBanus HoBocubupck : HoBocubupckuit
Kirouenosuy, B. K. 1 pa3paboTKa TIIaBHOI CXeMBI roCyIapCTBEHHBIN TEXHUYECKUI
Tepexos, H. 1. TEIUIOBOM 3JIEKTPUUECKON yHuBepcurer, 2018 ., :
JIuTBUHOB CTaHIUY : ydeOHOe mocooue https://biblioclub.ru/index.php?
page=book&id=576581




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

J1.5 (0. A. Cubuxux OnexTpuuecKre MOACTaHIUN: Mockga ; bepnus : lupexr-Menua, 2020
y4eOHOEe TIocobue s I., https://biblioclub.ru/index.php?
BBICIIIETO ¥ CPETHETO page=book&id=575048
npodeccnoHaIFHOTO
obpa3zoBaHus
JI1.6 | A. B.Tonybes, U. K. ABTOMAaTH3MPOBAHHbIE Mocksa ; Bonoraa : Undpa-Uuxenepus,
Mypasses, 10. B. WHPOPMAIOHHO- 2021, https://biblioclub.ru/index.php?
Haymos VIIPABISIONIAE CUCTEMBI page=book&id=617219
SNIEKTPOCTAHIMH : ydeOHOoe
nocobue
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka W3parenscTBO, TOA, 3I11. aapec
JI2.1 |H. B. Komomuen, H. P. | Pexxumbr paboThI 1 Towmck : U3parenscTBo ToMcKkoro
Ilonomapuyk, I'. A. OKCILTyaTalust MOJIUTEXHUYIECKOTO yHUBepcuTera, 2015
Enruna 3EKTPOOOOPYTOBAHHUS r., https://biblioclub.ru/index.php?
EKTPUYECKUX CTAHLUI: page=book&id=442113
y4aebHOe TTocobue
6.1.3. MeTtoguueckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnmoTeka W3paTenbcTBO, TOI, 371. anpec
JI3.1 |B.II. ®enoros, JI. A. | I[IpoekTupoBanue ExatepunOypr : M31aTenbcTBO
denorosa MHUKPOIIPOIIECCOPHBIX 3AIIUT Ypanbckoro yHusepcurera, 2014 r.,
TeHepaTopOB U OJIOKOB https://biblioclub.ru/index.php?
reHepaTop-TpaHchopmaTop : page=book&id=276026
y4eOHO-METOIUUECKOE
nocobue
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
31 |Enmuoe okHO mocTyma k oOpa3oBaTenbHBIM pecypcaM [ window.edu.ru
32 |LMS MOODLE http://moodle-nf.misis.ru/
6.3 Ilepeuenb MPOrpaMMHOTO odecredeHust
I1.1 |MATLAB & Simulink
I1.2 | Mathcad 14.0 University Classroom Perpetual
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
1.4 |SimInTech
I1.5 |Scilab
6.4. IlepeueHb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHarienne
139 VYuebnass maboparopuss (KoMmmbloTepHbIi | Komruiekt  yueOHoW  Mebenm Ha 24 Mecta 1A
KJIacc) Kabuner KypCOBOTO U | oOyJaromuxcsi, 12 CTalMOHapHBIX KOMIIBIOTEPOB  JUIA
JUIUIOMHOTO HNPOEKTHPOBAHMS, | OOyJaromuxcsi, |  CTAal[MOHAPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITENBHOM paboThl 00yUYarOIUXCs

mnpernojaBaresst (Bce C BBIXOJOM B HHTEPHET), HPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTaTop, [JOCKa ayJUTOpHas
MernoBasi, BeO kamepa Logitech, komonku, moctyn k SUOC
Vuausepcurera MUCHUC wuyepe3 nuuHbl KaOHHET Ha
miargopme LMS Canvas u Moodle, uIeH3MOHHBIC
nporpammsl MS Office, MS Teams, antusupyc Dr.Web.

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

B mporiecce n3ydeHns TUCIUILIMHEI BEICIAIOT JIBa BUJIA CAMOCTOSTENBHOH pabOTHI: ayUTOpHAS; BHEAYAUTOPHAS. AyIUTOPHAS
caMocCTosITeNbHas paboTa 1Mo JUCHUIIIHHE BRIMOTHACTCS Ha YIeOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IIpernofaBatels. BHeaynuTopHas
CaMOCTOsITeNIbHAs padoTa - IaHupyeMas yueOHast pabota 00yJaromuMcesl, BBIOJIHACMas BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
HPH METOANYECKOM PYKOBOJICTBE MPETIO/IaBaTENs, HO O€3 ero HemoCpeCTBEHHOTro ydacTus. CaMocTosITeNnbHas paboTa, He
IpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIIINHEI, PAaCKPHIBAIOIIEH 1 KOHKPETU3UPYIOIIEH ee coJieprkaHne, OCYIIECTBIICTCS
00yJarmmmMcs HTHALIMATHBHO, C ETbI0 peaan3anui cCOOCTBEHHBIX YU€OHBIX H HAYy4YHBIX HHTepecoB. /s 6onee 3¢ eKTHBHOTO
BBIIIOJTHEHUSI CAMOCTOATENBHON pabOoThI MO AUCLUILIMHE NIPENoAaBaTedb PEKOMEHYeT HCTOUHUKH AT pabOTHI, XapaKTEpU3yeT
Han0oJee palMoOHAIBHYIO METOANKY CAMOCTOSITENIbHON PabOThI, IEMOHCTPUPYET PAHEE BBIMOIHEHHbIE 00YJarOUMHUCS pabOTHI U T.
1. Buner 3aganmii U1 BHEAyIUTOPHON CaMOCTOSTENbHON pabOTHL, HX COAEPIKaHNE U XapaKTep MOTYT HMETh BAPHATHBHBIN U

I depeHIMPOBaHHbINA XapaKTep, YIUTHIBATh HHANBHIYaIbHbIE 0cOOeHHOCTH oOydatomerocs. CamocrosTenbHas paboTa MOXeT
OCYIIECTBIATHCS HHIUBHIAYATBHO WM IPYIIIIAMA CTYACHTOB online W Ha 3aHATHAX B 3aBUCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH




TEMaTHKH CAMOCTOSATENBHOM PabOTHI, yPOBHS CI0KHOCTH. KOHTPOIIb pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITENBbHOM paboThI
OCYILECTBIISCTCS B TIPEAEiax BPEMEHHU, OTBEJCHHOTO Ha 00s3aTelIbHbIC YUEOHbIC 3aHATHS 110 IUCUUIIMHE HA IIPAKTHYCCKUX ,
1a00paTOPHBIX 3aHATHSIX.




