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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpammy oucuunnnHebl paspabdoTan(a)(n) LOUEHT, K.H. (aoueHT) ¢ 01.03.2019 AxmeTwunH P.C. (Kadhenpa
SNEKTPOIHEPreTUKN 1 SNEKTPOTEXHUKN, OTaeneHne NHPOPMALMOHHBIX TEXHONOTUIA U SHEPTreTUHECKUX CUCTEM),
RSAhmetshin@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm oCBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LLncpp komMneTeHLUN PaclumndppoBka
npuobpeTtaeMoi KOMNETEeHLUN

MNK-5 FOTOBHOCTbIO OMNpenensTb napameTpbl 060pynoBaHNs 06EKTOB
npodheccmoHanbHOM OesTenbHOCTM

MK-6 CNocoBHOCTbIO paccynTbiBaTb PeXMMbl paboTbl 06 HEKTOB
npodpeccnoHanbHom OesaTebHOCTH

MnK-9 CMOCOBHOCTbLIO COCTaBNSATb M OCPOPMASATD TUMOBYIO TEXHUYECKYIO
[IOKYMEHTaUMIo

BbiNyckHVK, OCBOMBLUWIA OUCLUMNNHY:

JonxeH neMoOHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTH!

B pesynbTate usyyeHns oMcUMnIvHbl 00yHaloWmnes OONXEH:

3HaTb - PasBUTNE COBPEMEHHBIX HAaNPaBNeHWin aNeKTPOCTaHLIMIA U NOACTaAHLINIA;
-OCHOBHbIE KATeropuu, NOHSATAS U TEPMUHBI, UICMONb3YEMbIE B COAEPXaHUN OUCLUMIUHDI;
-3M1eKTPNYECKME CXEMbI, CXEMbI 3aMELLEHNS U PEXUMBI;

yMeTb -onpenensitb, NPON3BOANTL pacyeT napamMeTpos 060PyLOBaAHNSA, CXEM 3AMELLEHUS N PEXVMOB 3NEKTPUYEecKmne
CTaHLMA U NOACTaHLMIA; paccHUThIBaTb U BbIOMPaTh CPELCTBA PErynMpoBaHUS HAMPSXXEHUS; pacCYNTbIBATD
TEXHUKO-3KOHOMUYECKMNE NoKasaTeny BApUaHTOB U BbibMpaTb paumnoHanbHbii BApUaHT;

BnageTb- pa3paboTkol YepTexei, MCroNb30BaHMS CNPaBOYHOW Hay4HO-TEXHUYECKON NTepaTypoi, aHann3om
pe3ynbTaToB pacyeToB pPexnmMoB paboTbl 060pyLoBaAHUS.

2. MecTo aucuMNAUHLI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOU o6pa3oBaTe/ibHOMN NporpaMmbl BbICLLErO
obpa3oBaHus

JaHHas y4ebHas oncumnnmHa BkntodeHa B pazgen "61.B.0O4.10 OucunnnmHbl (Mooynu)" OCHOBHOM NpodpeccroHanbHol
obpasoBatenbHoli nporpammbl 13.03.02 "OnekTposHepreTka n anekTpoTexHuka (AnekTpocHabxeHune)" 1 0THOCUTCS K
006513aTeNbHbIM ONCUMNIMHAM.

OcBauBaetcs Ha 3, 4 kypcax B 5, 6, 7 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUax C yKkasaHueM Konimyectea 4acoB, BblOeNiIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKoCTb ANCUMNANHLI cocTaBnsieT 13 3a4eTHbix(ble) eanHuL(bl) Ha 468 yaca(os).

KoHTakTHas paboTta - 50 4aca(oB), B TOM 4ucne nekuuu - 18 yaca(oB), NpakTnyeckne 3aHsTus - 12 yaca(os),
nabopaTopHbie paboTbl - 20 yaca(oB), KOHTPOb CAMOCTOSTENbHOM paboThl - 0 Haca(os).

CamocTositensHas pabota - 400 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 18 yaca(os).

dopMa NPOMEXyTOYHOr0 KOHTPONS AMCLMMIUHLI: OTCYTCTBYET B 5 CEMeCTpe; 9K3aMeH B 6 CEMECTpe; aK3aMeH B 7
cemecTpe.

4. CopepXaHue OUCLMIMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ yKkasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Bugbl n yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunInHbI / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyecknellabopatopHble
flexumm 3aHATUSA paboTbl

Temat—CoBpeMERHBE ICTOTHVIKY

Pervctpapionpbiii Homep 1029083519 9AE
Crpanuua 31|/|3 24. ins VHITI
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3J'IeKTpI/I‘-IeCKOI7I MOLWHOCTW. XapaKTepVICTI/IKa MaLWHHBIX U HE MALIVHHBIX UCTOYHMKOB. OCOBEHHOCTY 3J'IeKTpOCTaHLI,VII7I
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl

KOHTaKTHOW paboTbl,
UX TPYA0EMKOCTb

(B yacax)

Nlekuunmn

MpakTuyeckmellabopatopHble

3aHATUA

paboTbl

CamocrosiTenbHas
paborta

Tema 2. OcHoBHOE
3aNeKTpoTexHuYeckoe obopynoBaHue,
annapartbl 1 ycTpoiicTea. Mx Boibop.
Knaccudomkaums, HasHaveHue,
0603Ha4YeHUsi, OCHOBHbIE NapaMeTpbl,
YCTONYMBOCTb PaboThbl

Tema 3. narHocTtuka
3aNeKTpoobopynoBaHMs CTaHUMiA 1
noacTaHunm

20

Tewma 4. PenerHas sawmrta u
NpPOTMBOABapuitHas aBTOMaTKa,
yrnpasneHve, curHanusaums,
6noKMpPOBKa, YYET U M3MEPEHNME

45

Tema 5. Mzondumns un
nepeHanpsxexne. Miaongauns
obopynosaHus. JnarHocTuka
COCTOAHNSA n3onsaummn. IctouHmkm
nepeHanpsxXeHuin. Pexxmmbl paboTbl
HenTpanu v 3asemneHns

50

Tema 6. CxeMbl yCTPOWCTB, raBHbIX
CXEeM 3/1IeKTPOCTaHLMIA 1 NOACTaHUNRA,

. [onepaTtnBHble CXeMbl, CXeMbl

3aMeLleHNs, COBCTBEHHbIX HYX [,
3NMEeKTPOCTaHLUMIA.

45

Tema 7. TEXHNKO-3KOHOMUYECKME
pacyéTbl BbIGopa CXeM.
HopmaTueHble nokasaTenum kayecTsa
3NEeKTPO3HepPrun; cpeacTea
OMCNeT4epCcKoro ynpasneHms u cBa3u

51

Tewma 8. 3azemnsiowme ycTponcTea
9M1eKTPo0BopYyLOBaAHMS U
MOJSHMe3almTa CoopyXXeHum

45

Tema 9. Pexumbl paboT cTaHumii n
noacraHumm

35

10.

Tewma 10. PerynuposaHue
HanpPsXXeHMs 1 4acTOoTbl HA CTaHLUMSAX
1 NOACTAHUMSAX

25

11.

Tema 11. MukponpoueccopHasi
TEXHVKa B CUCTEMaXxX penerHom
3alnTbl U aBTOMATUKN

17

12.

Tema 12. IHHOBaLuu B
NEKTPUHECKUX CTAHLMSAX U
noacTaHumsax

20

13.

Tema 13. SHeprocbeperatowme
TEXHONOrnn

35

NToro

18

12

20

400

4.2 CopepxaHue AUCLUMIUHDI

Tema 1. COBpeMeHHbIe UCTOYHMKMU 3NEeKTPNYECKON MOLLLHOCTM. XapaKTepuclea MALUUHHBIX U HEe MAaLUNHHbIX
MCTOYHUKOB. Oco6eHHOCTU 3NeKTPOoCTaHLUUM

PernctpaumoHHbiin Homep 1029083519
Crpanuvua 5 us 24.
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CoBpeMeHHbIe NCTOYHKKM 3nekTprnyeckon mowHocTtu: M9C, rmppoakkymynupyowme, npunusHsle, TOU, KSC, MP3C,
ASC, MMHMIIC. XapakTepucTmka MaWmHHbIX 1 HEMAWWHHbBIX UCTOYHMKOB. OCOBEHHOCTUN INEKTPOCTAHLIMIA.

[MepcnekTnBHbIE NCTOYHUKMN SNEeKTPUYECKOn MowHOCTU: ASC, BETPOBbIE, CONHEYHble, nukoBbie, MI' O, MnHnTIL

XapakTepucTukn, napameTpbl, nokasatenu, Tunbl 1 BUabl reHepatopos, pyb./MBT, Ty1/kBT+4ac, pyb./kBTe4ac.
HoMuHanbHble HanNpsXeHWs.

CUHXPOHHbIE reHepaTopbl. HasHayeHre, OCHOBHbIE NapaMeTpbl, XapakTepUCTUKN, 0OCOBEHHOCTN KOHCTPYKLIMN
CUHXpOHHbIE reHepaTopbl. CcTemMa oxnaxaeHus, perynnpoearHme o60poToB, BO30yXaeHNs
BknioyeHuwe reHepaTtopa, raweHve nonsi, peryimpoBaHne 4acToThbl, HANPSKEHUS.

XapakTepucTika MawuHHbIX Y HEMaLWWHHBIX NCTOYHMKOB. OCOBEHHOCTM aNeKTpoCcTaHUmMii CxeMbl FeHepaTopHOro
HanpsiXXeHWsl CTaHUWIA, pexum paboTbl HelTpanu reHeparopa

CxeMbl 0NepaTrBHOrO HaNPSXXeHWS CTaHUMiA 1 NoACTaHLMIA

CxeMbl COBCTBEHHbIX HY>X [, CTaHLWIA 1 NoACTaHUMIA

Tema 2. OCHOBHOE 3NeKTPOTEXHUYEeCKoe 06opynoBaHue, annaparbl u yctponctea. Ux Boibop. Knaccudpukauus,
Ha3HauyeHue, 0603HaYeHUsl, OCHOBHbIE NapaMeTpPbl, yCTOMUNBOCTL paboThbl

B naHHoii TeMe paccMmaTpuBaeTCsl OCHOBHOE 3NEeKTpoTEXHMYeckoe obopynoBaHue, annaparbl U yCTpOWCTBa, UX BbiGop,
Knaccugovkaums, HasHadyeHue, OCHOBHbIE NMapaMeTpbl, YCTOWYNBOCTb PaboTbl 060pyLOBaHUS.

Cunosble TpaHcOpPMaTOPbl: 0COBEHHOCTY KOHCTPYKLWIA, TUMbI, NapaMeTpbl, CUCTEMA OXNaXAEeHUS, MapKMPOBKa.
Cnocobbl 3a3eMNeHNst HEMTPanu TPaHCGOPMaTOPOB.

CTaHoapThbl CMNIOBbIX TPAHCHOPMATOPOB: WKaNa HOMUHANBHbBIX MOLWHOCTEN, HOMUHAMNBHBIE HAMPSXEHWS 0OBMOTOK, CXEMbI
W rpynnbl COeANHEHNSI 0OMOTOK.

ABTOTpaHcopMaTopbl. HoMMHabHast, TMNOBas U NPOXOAHAS MOLWHOCTM, KO3(MULIMEHT TUMOBOW MOLHOCTY.
BekTopHas anarpamMma HanpsikeHust He 3a3eMIeHHON YacTu Npu ogHogpasHom K3.

LlenecoobpasHoCcTb NpMMEHeHNs aBTOTPaHCHOPMAaTOPOB. YCNoBus napannenbHon paboTbl aBTOTPaHCHOPMaTOPOB.

CUVHXpOHHbIE KoMMeHcaTophbl. Micnonb3oBaHme TypboreHepaTopoB M rMApPOreHepaTopoB B PEXMME CUHXPOHHOIO
KoMmneHcaropa.

M3MepuTenbHble TpaHcdopMaTopbl TOKa.

N3meputenbHble TpaHcopMmaTopbl HaNPsSXeHWs.

TokoorpaHuinsaroLwme peakTopsbl.

Bbibop KOMMyTaLMOHHBIX annapaToBs: BbIKNoYaTENER U pasbeauHUTENEI.
Bbiknoyatenu Harpysku.

BakyyMHble, anerasoBble BbIKItOHaTENN.

ManomacnsHble, anerasosble, BO3LYLWHbIE BbIKNIOYATENN.

Knaccucprkauus pacnpenenntenbHblx ycTpoincts. OCHOBHbIE TpeboBaHMS.
KomnnekTHble TpaHcdopmaTopHble nogctaHumm (KTTT).

Tema 3. OuarHocTuka aNeKTpoobopynoBaHUA CTaHLMIA U NOACTAHLMMA
TexHonornyeckas CTpykTypa AnarHOCTUKM anekTpoobopynosaHus TI1

I'IepBb||7| TEXHONIOrM4Yeckum YPOBEHDb - aBTOMaTMSMpOBaHHbIVI KOHTPOJIb COCTOAHMNA OCHOBHOIO 3ﬂeKTpOO60py,D,OBaHI/IFI no
pe3ynbtataM MOHUTOPUHIAa NapaMeTpoB HOPMallbHbIX N aBapMI7IHbIX pexnmos pa6OTbI.

IaHHoe HanpaeneHue paboTbl He TpebyeT ocHalleHUs 06opyLOBaHMS AOMONHATENbHBIMU AaTYMKaMU U YCTPOWCTBaMU.
MepBuyHas MHopMaLMs MOXET ObiTb NMOMyYeHa OT CYLECTBYIOLMX PErMCTPATOPOB aBAPUIHBIX COBLITUI,
cywecTtsyowein cuctembl ACY Tl nogctaHumii u npeanpustuii u AIMC KY3. Heobxoanma paspaboTka anroputMoB u
nporpamMHoro obecrneyeHnst ons BKIOYEHUS TAKUX METOLOB KOHTPOSS B COCTAaB CylecTByowmx cuctem ACY TrI1.

Ha aToM Xe ypoBHe MOXeT UCMO0Nb30BaThbCA MHHPOPMAaLMS OT CNeLnann3npoBaHHbIX CUCTEM ANArHOCTUKM,
ycTaHaBnMBaeMbIX Ha anekTpoobopynosaHun. MNpu aToM, ycTaHOBKA TakMX CUCTEM OMArHOCTUKA Ha
3NeKTpoobopyAoBaHME OOMXHA OCYIECTBAATLCS TONbKO NPY HANMMYUKM TEXHONOTMYECKOro Y 9KOHOMUYECKOro
oboCcHOBaHu4.

BTopoii TeXHONOrM4YecKnin ypoBEHb - MEPUOANYECKUI KOHTPONMb NapaMeTpoB paboTaowWwero B HOPManbHOM PeXrMe
obopynoBaHus non paboyrM HanpsXeHWEM C UCMONb30BAHNEM COBPEMEHHBLIX METOLOB 1 annaparypbil.

TpeTunin TEXHONOrNYEeCKUii ypoBEHb - NPOBEAEHNE UCMbITaHWA 1 M3MEPEHUA Ha OTKNIYEeHHOM 006opyaoBaHumn. Takol
KOHTPONb OOMXKEH OCYLECTBNSATLCS TOMbKO B TEX CMydYasx, Koraa oTCyTCTBYIOT MeToAdbl U annapartHbie cpeacTea
BbISIBNEHNs Kakux nmbo oedpekTos 060pya0BaHMS Ha NEPBOM 1 BTOPOM TEXHONOMMYECKUX YPOBHSAX MW ONS YTOYHEHMS
XapakTepa 1 MecTa oedoekTa, ero onacHoCTh 1 TeXHONOrMM YCTPaHeHNs nedekToB (06 beMbl M METOIbI
PEMOHTHO-BOCCTaHOBUTENbHbIX PAboT), BbISIBEHHbIX HA NEPBOM W/ BTOPOM TEXHONOrMYECKOM YPOBHSIX.

Tema 4. PeneitHas 3awimta u NpoTUBOaBapuinHas asBToMaTuka, ynpasneHue, CUrHanmsaumsi, 610KMpoBKa, yuéT n
namepeHue

B naHHo TeMe paccmaTpmnBaeTca pene|7|Ha;| 3awmTa n I'IpOTI/IBO&B&pI/IVIH&;I aBToMartuka, ynpasneHue, curHanmsaums,
6J'|OKI/|pOBKa, y4yeT n namepeHune.

Bbibop npepoxpaHuteneii onis TokoBor 3awutel. ObecneyeHne CENeKTUBHOCTA B CETSIX, 3aLUMIWEHHDIX

NpeLoXpaHUTENsIMA.
PerucTtpauvoHHbiii Homep 1029083519 BAEKTPOHHELIH
CtpaHuua 6 13 24. [ 11 VHITI E_EPCPITET
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Vicnonb3oBaHue paou,erlvlTeneVl aBTOMaTMyeckux Bolkntovatenen 0o 1 kB ans peann3aunn TOKOBbIX 3alnT.
nOﬂyrIpOBO,EI,HVIKOBbIe pacuenntenn.

MakcumanbHas TokoBas 3awmTta (MT3). Tok cpabaTbiBaHus, CENeKTMBHOCTb. Bpems cpabaTbiBaHns MT3.
XapakTepucTuKu BbIAEPXKEK BPEMEHN.

Kakue TpeboBaHus npeabsBnsioTCs KO BTOPUYHBIM 0BMOTKaMm TpaHcgopMaTopos Toka TA v HanpsixeHus TV?

DunbTpbl TOKA HYNEeBOK nocnenosaTenbHOCTU. TpaHcgopMaTopbl HyNeBol NocnenoBaTenbHOCTU. 3HaYEHNS TOKOB
HebanaHca.

Kakve TpeboBaHus NpeabsBASOTCS K MAPKMPOBKE NPOBOAOB, MPUCOEANHEHHbIX K cOopKaM (psiAoB)3aXXUMOB U
KOHTPONbHbIX Kabenein?

NcTouHmMKm onepatnBHOro Toka. PaboTa cxemM UCTOYHMKOB BbINPAMNEHHOIo oNnepaTunBHOro Toka.

®yHKUMOHaNbHblE CXeMbl AuddepeHumnanbHOM TOKOBOW 3almTbl TpaHcopMaTopos. lNpogonbHas anddepeHumnansHas
TOKOBas 3awwuTa. HasHaveHue. MpuHumn paboTbl, audgpepeHumnansHole pene Tunos 03T-11. PCT-15. Buibop
napameTpoB cpabaTbiBaHWs 1 TpaHCKOPMaTOPOB Toka. Cnocobbl NOBLIWEHUS YyBCTBUTENIbHOCTHU.

MonepeyHas andgpdpepeHUmanbHas TOKOBas HanpaeneHHas sawmTa. HasHadeHve. MNprHUMnbl geincteus 1 Boibop
napameTpoB.

MakcumanbHas Tokosas 3awmta (MT3) TpaHcgopmatopos 1 ogHodpasHbix K3 sawutsl 3T.

Oco6eHHOCTU 3alLMTBI TPAHCOPMATOPOB, NOAKMOYEHHBIX K MUHUK 6e3 BbIKNoYaTeNe Ha CTOPOHE BbICLETO
HanpsiXeHus.

PeneliHasa 3awuta 1 NnpoTMBoaBapuitHas aBToMaTka, yrnpasneHue, curHannsauns, 6nokupoBka, yu4ét nu namepeHve
PeneliHasa 3awuta Ha aNeKTPOCTaHUMSIX U NOACTAHUUSX, OCOBEHHOCT NO:

- KOHCTPYKLUN;

- npuBoAy;

- HanpsXeHwuto;

- napameTpam Bblbopa

CI/ICTeMHaFI, I'IpOTI/IBoaBapVIVIHaFI aBToMaTtmka.

Tema 5. U3onsuus n nepeHanpsixeHue. N3onsumusa obopyposaHus. JuarHOCTUKa COCTOSIHASI U3ONSILIUMN.
McTouHMKM nepeHanpsixxeHWin. PeXxnMbl paboTbl HeTpanu v 3aseM/ieHnst

N3onsums n nepeHanpsixexue. Maonaumus o6opynosaHns. narHocTuka CoOCTOSAHUSA M30nsSUmMn. ICTOUHMKN
nepeHanpsixeHui. Pexumbl paboTbl HENTPaNU 1 3azemneHns MeToabl AMarHOCTVKI COCTOSIHUSE U30NALUN 1
MepOonpuATAS NPeLOTBPALLEHNS BO3MOXHOro Npobosi nsonauum anektpoobopynosaHus. VicnonsaosaHve OlMH,
KOHIEHCaTOPOB, MPO303alUMTHOr0 TPoCca, PE3UCTOPOB.

N30onsumMoHHbIE KOHCTPYKUMK, NIMHEHas CLenHas apMaTtypa, OrnopHas KOHCTPYKLUMS, HATSXHble, NOABECHbIE, MMPSHAbI,
MnacTVKOBble, MOPTasnbl M KOHLEBLIE OMOPbI NMHWIA anekTponepenay. Cuctema 3a3eMNeHNs 1 rpo303almnTbl Ha
9NEKTPOCTAHLMSAX N NOACTAHLMSX.

Tema 6. CxeMbl YCTPOMUCTB, rMaBHbIX CXEM 3NEKTPOCTaHLMA U NOACTaHLMIA, orepaTUBHbIe CXEMbl, CXEMbI
3aMmeLl.eHusi, CO6CTBEHHBIX HY XM, 3NeKTPOCTaHLUN.

CxeMbl yCTPOWCTB, IMaBHbIX CXEM 3N1EKTPOCTaHUMIA 1 NMOACTAHUMIA, ONEePaTUBHBIE CXEMbl, CXEMbl 3aMELLEHUS,
COBCTBEHHBIX HYX [, 3NEeKTPOCTaHUMA 1 NoAcTaHUMA. PacuéThl TpéxdpasHoro K3, notepu HanpsixxeHus 1 MOLLHOCTY Ha
TpaHcdgopmaTope. MeToabl orpaHuyeHmnst TokoB K3 Ha anekTpocTaHumsix 1 NoACTaHLMSIX:

- TpaHcpopMaTopbl C paclueniéHHon 06MOTKOWA;
- TOKOOrpaHmnimeawuwme peaktopbl

O6opynoBaHve kaHana BY cBa3n n TenemexaHvku, 3arpannteny, (unbTpbl MpUcoeauHeHnsl, KOHAEHCaTopbI,
0cobeHHOoCTM NOo:

- KOHCTPYKLW;
- ralweHno ayru;

- NpuBoaY;

- M30nAUuK;

- HanpsXeHwuto;

- TOKY OTK/OYEHUS;

- NapameTpam Bbibopa.

OneKTponpuBOAbl KOMMYTaLMOHHOIO 060PYNOBaHNS U annapaToB. DNeKTPOMArHUTHBIE, MPY>XUHHbIE, SHEPrUs
3apPSAXEHHOr0 KOHAEHcATopa, MHEBMATUYECKHE.

Tema 7. TeXxHUKO-3KOHOMUYECKMEe pacuyéTbl Bbibopa cxeM. HopMmaTMBHbIe NOKa3aTenu KauecTsa a1eKTPO3Hepruu;
cpencTBa AMCMNEeTYEepCKOro yrnpasieHus U CBA3U

TexHWKO-3KOHOMMYeckme pacyéTbl Bbibopa cxeM. HopmaTrBHble mokasatenu kayectsa anekTpoaHeprumn; Cpenctea
LMCNETYEPCKOro 1 TEXHOMOMMYECKOro ynpasneHus. ucnetyepckme WnTbl 1 MHEMOCXEMbI (AKTUBHbIE N MACCUBHbIE)

CpencTBa oucnetyepckoro TexHonorundeckoro ynpasneHus BYTO, AHKA, TM, Ceasb. ACKY3, ACY-TIN, ACATY.
Tema 8. 3azemnsioLLme yCTPOUCTBA ANEKTPOOOOPYAOBaHNSA M MOJTHUE3ALLLMTA COOPYXEHUN
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PernameHT MY3 B yacTn 3a3emMnsiowmx yCTpoicTB anekTpoobopy.noBaHNS N MONHNE3AWUTEI COOPYXEHNIA;
HopmaTuBHble BenuymHbl 3Y 1 MONHVESAINTLI. MOBTOPHOE 3a3EM/IEHNS Hy S

3aseMneHneM Bcei YCTaHOBKM WK ee 4acTu Ha3biBAeTCs NpeaHaMepeHHoe rafibBaHN4eckoe coeamHeHne ¢
3a3eMnaoWmMM yCTpoincTBoM. COBOKYMHOCTb 3a3eMANTENS M 3a3eMNSIOWMX NPOBOAHNKOB Ha3bIBAETCS 3a3EMNSIOWNM
YCTPONCTBOM.

3aHyneHveM B aN1eKTpoycTaHoBKax HanpsixeHnem oo 1000 B HasbiBaeTcs NnpefiHaMepeHHOe CoeaMHEHNE YacTel
3MEKTPOYyCTaHOBKW, HOPMalIbHO HE HaxX0OSLWMXCS NOL HANPAXEHWEM, C ryxo3a3eMNeHHOoN HeTpasbio reHeparopa unm
TpaHcdopmaropa B CeTsx TpexdpasHoro 1oka, C rnyxo3asemneHHon cpefHein TO4KOM NCTOYHUKA B CETAX MOCTOSIHHOMO
TOKa.

BbipaBHMBaHWE NOTEHUMANA - METOL CHUXEHUS HANPSXEHNS NPUKOCHOBEHUS 1 Wara Mexay To4Kammu aneKTprieckoi
Lenu, K KOTOPbIM BO3MOXHO OJJHOBPEMEHHOE MPUKOCHOBEHWE UMK HA KOTOPBIX MOXET OAHOBPEMEHHO CTOSITb YENOBEK.
BbipaBHVBaHWE NOTEHUMANA OCYILECTBASETCS INEKTPUYECKAM COEANHEHNEM METANNNYECKMNX KOHCTPYKLUIA,
HaxoAsWuxcs BONN3N 3NeKTPOYCTAHOBKM C €€ KOPMYCOM, a TakXXe hOpMMPOBAHNEM 30HbI PACTEKAHMS MyTEM
UCMOMb30BaHNs CreLmnanbHbIX 3a3eMASOWNX YCTPONCTB.

Bce cny4danm nopa>XeHns TOKOM ABNAKTCA pe3y/bTaTOM 3aMblKaHNA SJ'IeKTpI/ILIeCKOI7| uenwn 4epea T1eno, T.e. pe3ynbTatoM
NPUKOCHOBEHMA HenoBeKka K ToO4KaM uenu, UMetowmnm pa3Hblie noteHunarnbl. OnacHocTb 3TOro 3aBUCUT OT HanpsaXxeHnsa
CeTn, CXeMbl CaMol ceTu, pexnma ee He|7|Tpan|/|, COCTOSAHUA n3onaumm Tokosenywmx yacTen oT 3eMnn U T.1.

Pasnuyatot cetn ¢ n30nMpoBaHHOM HENTPANbIO, KOrAa HenTpanb TpaHccopmaropa K 3a3eMnsiowemy yCTponcTBy
HEeMNoCPEeACTBEHHO HE NMPUCOEOVHEHA NN NPUCOEANHEHA Yepes annapatbl ¢ 60MbLUM COMPOTUBAEHUEM (HaNpUMep,
Yyepes TpaHcqopPMaTOPbl HAMPSAXEHUS), U CETU C FYyXUM 3a3eMNeHNEM HeNTpanu, Koraa HemTpanb TpaHcdopmaropa
WV reHeparopa npucoeamHeHa K 3a3eMnsiolemMy YyCTPONCTBY HEMOCPEOCTBEHHO UM Yepe3 Masioe COnpoTUBIIEHNE
(Hanpumep, Yepes TpaHcdopmaTop Toka). [loBpexaeHne n3onaumMm TOKOBeOyLWNX YacTen N COeAUHEHNE UX C
3a3eM/IEHHBIMU KOHCTPYKTUBHbBIMU HYaCTSIMU MU HEMOCPELCTBEHHO C 3eMNE CBS3aHO Yale Bcero nnbo ¢ Tokamu
0LHO(A3HOro 3aMbIKaHNs Ha 3EMIII0 (B CUCTEME C U30NMPOBAHHON HENTPanblo), Nnbo ¢ Tokamn ogHogpasHoro K3 (B
CUCTEME C IMyX03a3eMIEHHOW HerTpanbio).

Toku 3aMblkaHWil Ha 3eMJTI0 NpK HebnaronpUSITHbIX YCNoBUSX (roptoYast cpena, 0bpbiB 3a3eMSIOWNX MPOBOAHMKOB UK
MX OTCYTCTBUE, MNOXME KOHTAKTbl, UCKPOBbIE MPOMEXYTKM U T.M.) MOrYT Bbi3BATb NOXap unn B3pbls. [1oaTomy
3a3eMieHne 1 3aHyneHne cnenyeT paccMaTpuBath Kak CpencTBO 31ekTpobe3onacHoCTU 1 NoxapHoi 6esonacHocTy.
PernameHT MY3 B 4acTy 3a3eMnsiOWmMX YCTPONCTB 3N1eKTpoo6opynoBaHNS 1 MONHME3aLNTbI

COOpyXeHunii; HopmaTtusHble BeMYMHbI 3Y 1 MONHME3AWMNTBI. MOBTOPHOE 3a3EMNEHNS HYNS.

Tema 9. PeXXumbl paboT cTaHUUI U NOACTaHLMIA

PaanuyatoT gBa OCHOBHLIX pexuma paboTbl aNeKTpoobopyaoBaHNS:

1. HopManbHbIn pexunMm, xapaktepuayeTcs:

- HOMVHa/bHBLIM TOKOM 9NEKTPMYECKOro annapara - ToT Haubonbwuii TOK, NP KOTOPOM annapaT MoXeT paboTaTtb CKOMb
YrogHoO ONNTENbHOE BPEMS, ECNIM TeMnepaTypa OKpyXalowero Bo3ayxa He NpeBsblwaeT pacyeTHon BennynHbl +357C,
[onxeH 6bITb 60nblue MaKCUManbHOrO Toka Harpysku Lenu (Tokoasi neperpyaka annaparta BeAeT K pe3koMy
COKpalleHuto ero cpoka Cﬂy>K6bI; yBennyeHume temnepartypbl BO3ayxa O0NIXHO NPUBECTU K CHUXEHUIO BENTUYUHDbI
HOMMHAaNbHOrO Toka 1 HaobopoT).

2.PexuM KopoTKMX 3aMblKaHWii, xapakTepuayeTcs:

- TEPMUYECKOI CTOMKOCTbIO - 0bnagaeT ToT annapat, TOKoBeaylmne 4acT KOTOPOro Npw K. 3. He HarpeBatTCs CBbile
200-3007C B 3aBMCMMOCTHM OT poja M30NaLMN METANNIA TOKOBELYLEN YacTu;

- 9NEeKTPOANHAMUNYECKON CTONKOCTbIO - 0bnafaeT TOT annapaTt, TOKOBeaylumMe HYacT KOTOPOro BblaepXusaroT 6e3
paspyleHns nnn n3MeHeHus opMbl yaapHble TOKM K.3.

- HOMUHAIBbHBIM HaNpPsXXEeHNEM 3IEKTPUYECKOro annapara - MexaygasHoe HanpsixxeHne, YnucneHHo bonbliee nnm
paBHOE HOMUHAIbHOMY HanpPsiXXeHWIO TON 3NEeKTPUYECKol CeTW, B KOTOPOK OH paboTaeT; annapat LONXeH ANUTENbHO
paboTtatb 1 nNpu NoBblweHHOM Ha 10-15% OT HOMMHANBHOrO HaNPSIXXEHNK.

Pexumbl paboT 060pynoBaHMs No NOALEPXAHMIO YACTOThl M HANPSXEHUS FreHepaTopa; 3anac cTatuyeckon
ycTonumBocTy; KayaHus MOWHOCTM B CUCTEME, aCMHXPOHHBI X04. PexunM paboTbl aCUHXPOHHOMO 3NEKTPOLBUraTenNs.

Tema 10. Pel’yﬂlllpOBaHVIe HanpsiXkeHnsd u 4acTtoTbl Ha CTaHUMAX N NOACTAaHUNAX
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Ha anekTpocTaHumsax perynupoBaHre HanpsaxXeHus npovusBoANTCS Ha reHeparopax 1 MoBbIWAKOLWNX
TpaHchopmMaTopax.IsMeHeHe HaNPsSXeHUs reHepaTopPOB BO3MOXHO 32 CHET PEryinpoBaHns Toka Bo3byxaeHus. He
MEHSS aKTUBHYIO MOLLHOCTb reHepaTopa HanpsXeHne MOXHO U3MeHSATb B npedenax 5 %. [NoBblweHne HanpsXxeHns Ha 5
% CBEepX HOMWHANIbHOrO COMPOBOXAAETCS YBENMYEHUEM NOTEPD B CTANW M NOBbIWEHNEM ee Harpesa. [1pn CHUXeHun
HanpsxeHus 0o 0,95UHOMHOMMHANbHBIA TOK cTatopa Bo3pacTtaeT Ha 5 % 1 COOTBETCTBEHHO YBENNYNBAETCS Harpes
06mMOoTKM. Ha kax ol cTyneHn TpaHcdpopmaLumm Tepsetcs npubnmautensHo 5-10 % HanpsixeHus. [Noatomy
perynmpoBOYHOrO AuanasoHa reHepaTopoB SIBHO HEA0CTATOUHO, YTOObI NOALePXMBATL HEOOXOAUMBIA YPOBEHb
HanpsixeHus B ceTn. Kpome Toro, TpyaHO cornacosatb TPebOBaHMS K PerynmpoBaHmMio HanpsixXeHns y 6Gnmnskmx u
yOaneHHbIX 3NeKTPOonNPUEMHNKOB. N03TOMy reHepaTopbl 3M1EeKTPOCTaHUUA SBNAOTCS BCNOMOratesibHbIM CPEACTBOM
perynmpoBaHuns HanpsxxeHns. Kak eqMHCTBEHHOE CPefCTBO PErynMpoBaHusl reHepatopbl NPUMEHSIIOTCS TONbKO AN
NPOCTENLEN CUCTEMDBI: 3IEKTPOCTaHUUS - HepacnpeneneHHas Harpyska. B aToM cnyyae Ha WwrHax anekTpocTaHumi
OCYILECTBNSAETCS BCTPEYHOE PETYNMPOBAHME HANPSXeHNs. I3MeHeHneM Toka BO30yX AeHNS NOBLIWAIOT HANPSXEHUE B
Yyacbl MaKCHMManbHOM Harpy3kn 1 CHUXatoT B Mepuog MUMHUMaNbHOW Harpyaku. Mosblwatowme TpaHcgopMaTopbl Ha
3NEKTPOCTaHUMSIX TOXE ABNAIOTCH BCNOMOraTe/ibHblM CPEACTBOM PErynMpoBaHns HanpsxeHns. TpaHcdopmartopsl
molHocTbio o 250 MBA HanpsixeHnem 110 n 220 kB nmetoT ycTponcTBo perynuposaHus HanpsaxeHus tuna NbB
(nepekntoyeHne 6e3 Bo3byXaeHUS, TO €CTb C OTK/IKOUEHMEM OT CeTu). YCTPOMCTBO MMEET NpeLen perynmpoBaHns
HanpsixeHns 2x2,5 %. MNoeblwatowwme TpaHcgopmaTopbl 6onblueid MOWHOCTY BbinyckatoTcs 6e3 ycTpoiicts MNMBB.

Tema 11. Mvu(ponpou.eccopHail TeXHuKa B cuctemax pene|7|H0|7| 3alunTbl 1 aBTOMaTukKun

MwuKponpoLeccopHOe YCTPONCTBO peneHomn 3awmTsl (cokpawéHHo M P3A, nHoraa LIP3A) - ycTpoiicTBO peneiiHoin
3awWmnThl, ynpaensiowas 4acTb KOTOPbIX peann3oBaHa Ha 6a3e MMKPOMPOLIECCOPHbBIX 3NEMEHTOB (MUKPOKOHTponepa). B
HacTosiuee Bpems Ml P3A sBnSOTCS OCHOBHbBIM HanpaBneHNeEM pPasBuTS peneHon 3awmTol. [oMMMO OCHOBHOIA
GOYHKLMW - aBAPUINHOTO OTKNIOYEHNS aHepreTndeckux cuctem, MIN P3A nmetoT DononHUTenbHble oyHKLMM NO
CPpaBHEHUIO C YCTPOMCTBAMU PENENHON 3aWnTbl APYrnX TUNOB (HANPUMER, SNEKTPOMEXaHUYECKUMIY pene) no
perucTpauunm aBapuinHbix cuTyaumin. B HEKOTOPbIX TUNAax yCTPONCTB BBEAEHbLI AOMNOMHUTENbHbBIE PEXUMbI 3aLNThI,
HanpuMep, oyHKUMSA onepexarowero OTK/IIYEeHUS CUHXPOHHbIX 9/1eKTPOoABUraTenein npu notepe yCTonynsocTu,
GoyHKUMS AanbHEro pe3epBUpOBaHNS OTKA30B 3aWMT 1 Bblk/o4aTenei. JaHHble oyHKUMM He MOTyT BbiTb peann3oBaHbl
Ha yCTpoCTBax peneHo 3aWwmTbl Ha 3NEeKTPOMEXaHNYECKO NN aHanorosoi 6ase.

Tema 12. UHHOBauuu B ANNEeKTPN4YEeCKnX CtTaHUunAX n noactaHUungAx

PaspaboTaHa 1 BHeOpsieTcs TeXHONOrns yMHblx ceteli (Smart Grid). PaspaboTky B aToih 06nacti BedyT KOMAaHUn
Microsoft, Hyundai, Siemens n gpyrue. B NMAO "®CK ESC" paspaboTaHa TeXHONOrMs Npon3BoacTea
BbICOKOTEMMNepPaTypHbIX cBepxnpoBoaHukoB (BTCI) onsg kabenbHbix 3neKTpoceTeit. SBneHe cBepxnpoBOANMOCTHY
HabnofaeTcs Npy oYeHb HU3KKX TeMnepaTypax (— 269 — 268 DC) Lns nonyy4eHns Takoi Temnepartypbl HE0H6X0AUMO
cnoxHoe obopynoBaHue. boinu paspaboTaHbl CBEPXNPOBOAHMKY, paboTatowme npy TeMnepaType Xunkoro asora (— 165

C), nonyymBlwne Ha3BaHUE BbICOKOTEMMEPATYPHbBIX CBEPXNPOBOAHMKOB. Co3AaHbl 1 NPOXOASAT UCMbiTaHWUs kabenbHble
nvHuM Ha BTCI. Pa3paboTtka 9TanoHHOro M3MepuTensHOro 06opynoBaHms HOBOrO NMOKONEHNUS ANst LMGPOBbIX
noactaHumiti Merging Unit. Paspabotunkm n npoussoamtenu obopynosaHusi - OO0 "Mapc-OHepro" Ma3oHanonHeHHble
nHWUK. B razoHanonHeHHoM kabene Mexay NPOBOAHMKOM U U30NALMER HAXOAATCS NONOCTU, 3aNO/IHEHHbIE a30TOM Noj
nasneHvem 0o 3 MlMa. Takne nuHMM MOryT NPOBOAMTL 3neKTpuyeckuin Tok 1o 500 kB. OnnH n3 oteyecTBeHHbIX
paspaboTunkoB aaHHoro HanpaeneHus - 3AO "POCIPOEKT". BHenpeHve cneumannctamy rpynnsl koMmnanuii 3M
cepuv NPoOyKTOB AJ1s KAYECTBEHHOIO PEMOHTA 1 COeIMHeHNs Kabenei, cpefim KOTOPbIX N30NSALUMOHHBIE MyddThI Fopsyei
1 XONOAHOM ycanku, coeauHmuTeny CKOTYNOK C MpoKanbiBaKWUMN COeAUHNTENBbHBIMU KOHTakTamn. CeTeBoe HakonneHme
aHepruu. MNMpu NOHWXEHHOM NOTPEBNEHUN SNEKTPOIHEPrM (HOYBIO, B NETHUIA NEpuoL), BolpabaTtbiBaeMyto
9NEKTPOCTAHLMAMUN ANEKTPOSHEPT IO MOXHO HakananeaTh C MOMOLLbIO Maxo0BUKOB, MOHUCTOPOB (KOHOEHCATOPOB
60nbLWOo EMKOCTN), akKyMyNnaTOPHbIX BaTapeil.

Mpwn nepebosix ¢ nogadvein ANEKTPOIHEPT M MPOUIBOANTCS NEPEKIOYEHNE SNEKTPOCETU HA MUTAHUE OT HAKONUTENBHOM
cTaHuuy. 9Ta MHHOBALMS AONXHA CTaTb OOHOM 13 coctaBnsowmnx Smart Grid. Mpumep Takoi paspaboTku -
akkymynstopHas 6atapesi Power Wall ot komnaHum Tesla. AnlOMWHVEBBIA KOMMO3WTHbIV MPOBOL NPON3BOLCTBEHHOMO
06beanHeHns 3M ans BbicokoBONbTHbIX JISIM. Mo Harpy304Ho cnocoBHOCTY MPEBOCXOANT 0BbIYHbIE
cTaneanioMHuBble nposoda B 2 — 3pasa. OQHOBPEMEHHO YNy4leHbl MPOYHOCTHBIE Y MEXaHUYECKME XapaKTepUCTrKm.
Lingpposoi TpaHcopMmaTop. 3Ha4yeHns Toka U HanpsiXXeHns Ha NOACTaHLMUSX U B 9NEKTPUYECKUX NNHUSX U3MEPSIOTCS
aHanorosbiMK TpaHchopMaTopamm U EMKOCTHbIMU AenuTensMn. Takne namMepeHust MMeloT 3Ha4YUTeNbHbIE NOrPELHOCTY.
Lincpposoin TpaHcdopMaTop C NOMOLLbIO MHHOBAaLMOHHON CUCTEMbI AATYMKOB 1 SNEKTPOHUKN NepefaeTt [OCTOBEPHbIE
rokasaHus Toka U HanpsixxeHus B undgoposom Buae. Lindpposas noacrtaHums. Takas noAcTaHLMS BKNOYAET B cebs
KOMMNEKC LIMAIPOBbIX M3MEPUTENbHbIX CPEACTB, PENeHON 3alnThbl, MUKPOMNPOLLECCOPHbIX CUCTEM YNPaBieHNUs N pag
LpYyrux MHHoBauuii. HoBOBBeAEHVE NO3BONMT ANCTAHUMOHHO Habnogath 3a NapameTpamuy aNeKTPOCeTeR u
o0b6opynoBaHUs, a Tak Xe aKCMyaTupoBaTtb NoacTaHumio B aBToMatudeckoM pexume. NMAO "OCK ESC" coemectHo ¢ AO
HTL "®CK ESC" BBenn B akcnnyartaumio onbiTHyto LM Ha 110 kB. Ceepxnpososiumne HakonuTenu sHepruu.
MpocTenwnii BapnaHT HaKoONUTENs - MHOYKUMOHHbIA. KaTylwka n3 cBepxnpoBoAsiLero Marepuana, He MMeroLero
COMPOTUBNEHUS, MOXET COXPaHATb IHEPrMio HECKOHEYHO [oNro, oThaBas eé no Mepe HeobxoanmocTu. KoMnaHus
"Pycckuii CBepxnpoBOAHMK" COBMECTHO ¢ PocaHeproatomom BeoyT paboTbl Ha4 CO3OaHNeM HakonuTens EMKOCTbIO 24
Mox.

Tema 13. DHeprocbeperatoLime TeXHONOrUU

BHenpeHve aHeprocbeperatowmx TEXHONOT A B XO3SIMCTBEHHYIO AEATENbHOCTh Kak NPeanpusTuii, Tak U YacTHbIX L Ha
ObITOBOM YPOBHE, SIBNSIETCS OOHMM 13 BAXHbIX WAroB B PELEHNN MHOMMX 9KONOTMYEeCKUX Npobnem - U3MEeHeHUs KnmMara,
3arpsisHeHus atMocdepbl (Hanpumep, Bolbpocamu oT TAL), UCTOWEHNS MCKOMaeMbIX PECYPCOB U 4p.
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OO6bl4HO NPennPUSTUS BHEOPSIOT Cneayowme TUMbl TEXHONOrMiA, KOTopbie AAt0T 3HaYMTENbHbI aHeprocbeperatowmia
apeKT:

1. Obwwpre TEXHONOMMM AN MHOMMX NPEANPUATUIA, CBS3aHHBIE C UCMONb30BAHWEM SHEPTUM (OBUraTENN C NEPEMEHHOM
4acTOTON BpalleHUs, TENNOOBMEHHWKN, CXaTblii BO3LYX, OCBELLEHWE, Nap, OXNaXLeHWe, cylKa 1 np.).

2. bonee adhdhekTMBHOE NPOU3BOACTBO SHEPIUM, BKIKOYAS COBPEMEHHbIE KOTENbHbIE, KOreHepaLuuto (Teno 1
3MEKTPUYECTBO), a TakXe TpUreHepaumio (TEMNNO, X0N04, SNeKTPUYECTBO); 3aMeHa CTaporo NPOMBbILLIEHHOTO
o0bopyoBaHNs Ha HOBOe, 6onee agoheKTUBHOE.

3. AﬂbTepHaTl/IBHble NCTOYHUKWN SHEPrnn.

BanaHc MOWHOCTM CTaHUMK 1 I'IOTpe6I/ITeJ'IbCKI/IX noacTaHUMin, YacTOTHbIE perynatopbl Ha anekTpoasuraTendx.
pas3rpys3ka Ha noactaHumnax npn nMMMTE MOWHOCTU; KOMNEHCATOPbl peaKTVIBHOI7| MOLWHOCTN B CEeTAX. CUMMETPUA
napaMeTpoB B CETSAX, BbICOKOYACTOTHbIE COCTABNAOWMNE B SNNIEKTPUYHECKNX CETAX.

BanaHc MOWHOCTM CTaHUMK 1 I'IOTpe6I/ITeJ'IbCKI/IX noacTaHUMin, YacTOTHbIE perynatopbl Ha anekTpoasuraTtendx.
pasrpys3ka Ha noactaHumnax npn nMMMTE MOLWHOCTU; KOMMEHCATOopPbl peaKTVIBHOIZ MOLWHOCTN B CeTAX. CUMMETPUA
napamMeTpoB B CETSAX, BbICOKOYACTOTHbIE COCTABNAOWMNE B SNNIEKTPUYECKNX CETAX.

5. MNepeueHb yue6HO-MeTOAMYECKOrO obecnevyeHns s caMOCTosITeNbHOW paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOOMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayaUTOPHBIX 3aHATUSIX U HA BHeayAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 11 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY U NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErNAMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPOI U SNEKTPOHHBIMI 06Pa30BaTENbHBIMU PECYPCAMU, BKMOYAS:

MopsimoK opraHM3aumnm 1 ocywecTeneHms 0bpasoBaTeNbHOM 0esTenbHOCTM No obpasoBaTtenbHbIM NPOrpamMMam BbIiCLEro
obpasoBaHus - Nporpammam bakanaspuaTta, nporpaMmMam creumanmTeTa, nporpaMMam MarucTpaTypbl (yTBepXoeH
npukasoM MuHucTepctea obpasosaHus 1 Haykm Poccuiickoin denepaunm ot 5 anpens 2017 roga Ne301).

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHONM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBeneHUIA"

MonoxeHwue ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeAeHMs! TEKYILEr0 KOHTPONS YCNEBAEMOCTU 1
NMPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpefepanbHoro rocyjapcTBeHHOro aBTOHOMHOro 06pa3oBaTenbHOro
yupexneHus Bbicliero obpasosaHus "KasaHckuii (Mpueonxckuii) coenepanbHblii yHuBepceuteT™”

MonoxeHwne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O ¢opmMrpoBaHnmM poHAa OLEHOYHBIX CPEACTB ANS
NPoBELEHNS TEKyLLEN, MPOMEXYTOYHON 1 MTOTOBOI aTTecTaummn obydarowmxcs gpenepanbHOro rocynapcTBEHHONO
ABTOHOMHOro 06pa30BaTENbHOrO YUYpEeXAeHUs Boicwero obpasoBaHus "KasaHckuii (MprBonxckunit) dhenepanbHbiii
yHuBepcutet""

MonoxeHne Ne 0.1.1.56-06/54/11 ot 26 okT56pst 2011 r. "O6 anekTpPOoHHbIX 06pa3oBaTeNbHbIX pecypcax eaepanbHoro
rocynapCTBEHHOro aBTOHOMHOr0 06pa3oBaTENbHOIO y4YpPEXAEHNS BbICWEr0 NPOdECCUoHaNnbHOro obpasosaHns
"KasaHckuin (MprBonxckuin) coenepanbHblil yHusepcutet™

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "Pa3paboTku, permcrpauum, noaroToBKM K UCNOAb30BAHMIO B
y4yebHOM NpoLuecce 1 yoaneHns anekTPOoHHbIX 06pa30BaTeNbHbIX PECYPCOB B CUCTEME INEKTPOHHOMO 00y4YeHNs
goeliepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbLHOMO y4pexAeHns Buiciuero obpasoBaHus "KasaHckui
(MpwuBoONXCKMA) chepepanbHbi yHusepcutet™

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHW obyyatowmxcsi
B (peilepanbHOM rocyAapCTBEHHOM aBTOHOMHOM 06pa30BaTENbLHOM yUpeXAeHNM Bbicllero obpasosaHus "KasaHckuii
(MpuBonxckuin) henepanbHblin yHuBepcuTeT™

PernameHT Ne 0.1.1.67-06/91/13 o1 21 nioHs 2013 r. "O nopsake pa3paboTku 1 Beinycka y4ebHbIX u3naHuii B
oefiepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pa3oBaTelbHOM YUPEXAEHUN BbICLIErO NMPOGECCUOHANBHOIO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHblli yHuBepcuTeT™

6. DOHA OLEHOYHbIX CpeacTB Mo AUCUUNIUHe (MOLYNI0)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U POPM KOHTPONS NX OCBOEHUS

dopMa KOHTpons OueHunBaeMblie
dran KOMMETEHLIMM Tembl (pa3penbl) AUCLUUMIIUHBI
CemecTp 5
| TekyLLymit KoHTpOND)|
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bopma KoHTponss |OueHMBaeMble

Aran KOMMETEHLIUM Tembl (pa3nenbl) AUCLUMUHDI
K 1. CoBpeMeHHble UCTOYHMKIN 3NEKTPMNYECKOW MOLLHOCTN.
OHTPONbHas
1 MNK-5 XapaktepmcTnka MaWwmnHHbIX U He MALWMHHbBIX NCTOYHUKOB.

abota b
P Oco6eHHOCTU 3NeKTPOCTaHLUIA

2. OcHoBHOE anekTpoTexHuyeckoe obopyaoBaHue, annapatbl U

o |McemenHas pabota MK-6 ycTporicTea. Mx Beibop. Knaccudpmkaums, HasHadeHue,
0603HayYeHNsl, OCHOBHbIE MapaMeTpbl, YCTORYMBOCTb paboThl

3. OuarHoctuka anekTpoobopyaoBaHUS CTAHLUMIA U MOACTAHLWA

CemecTp 6
TeKyLLMI KOHTPO/Ib

4. PeneiiHas 3awmTa n NnpoTMBOaBapuinHas aBToMatuka,
yrpaeneHve, curHanmaauns, 6noknpoBka, y4ét n uaMepeHve
5. Mi3onsums n nepeHanpsixeHue. Misonsuns obopynoBaHus.
NabopaTtopHble MK-5 LwnarHoctuka coctoaHmsa n3onsumm. VIctTouHmnkm

paboTbl nepeHanpsixXeHuin. Pexumbl paboTbl HEWTPaNy 1 3a3eMNeHNS
6. CxeMbl yCTPOMCTB, rMaBHbIX CXEM 3N1EKTPOCTAHLNIA 1
NoACTaHUMIA, onepaTBHbIE CXEMbI, CXEMbl 3aMeLLeHs,
COBCTBEHHbIX HYX [, 3NEKTPOCTAHLMIA.

4. PeneHas 3awuTa 1 NpoTMBOaBapuintHas asTtomaTtuka,
ynpasneHue, curHanuaauus, 6rnoknpoBka, y4ét u namepeHne
2 |TectupoBaHue MK-6 5. Nzonaumsa v nepeHanpsixeHve. Mzonsums obopynosaHus.
HOwnarHoctuka coctosiHMS n3onsumm. VICTOYHUKK
nepeHanpsixeHnii. Pexxumsl paboTbl HEATpanu 1 3a3eMneHus

5. Mi3onsiums n nepeHanpsixenue. Msonsuns obopynoBaHus.
3 |Pecbepar MK-5 LwnarHoctuka coctoaHms n3onsumm. VICTouHmnkn
nepeHanpsixXeHuin. Pexumbl paboTbl HEATPaNV U 3a3eMNEHNS

Sk3aMeH

Cemectp 7
TeKyLLMI KOHTPO/1b

Kypcosas paboTa no
1 |ovcumnnune MnKk-9 9. Pexxumbl paboT cTaHLmMiA U NoaCTaHLUIA

8. 3azemnsiowme ycTpoiicTea anekTpoobopynosaHns un
MONHMe3aLmTa CoopyXeHUn

2 NaGopatopHeie MK-5 9. PexuMbl paboT cTaHUMA 1 NoACTaHUMIA

paGoT! 10. PerynupoBaHue HanpsxeHns 1 4acToTbl HA CTAHLUSX U
NoLACTaHUMAX
11. MukponpoueccopHas TEXHVKA B CUCTEMAX PeNenHomn 3awnThbl
3 Hayu4Hbii noknag, AK-6 1 aBTOMaTUKM
12. 'HHOBauun B SNEKTPUYHECKMX CTAHUUSX U MOACTAHUMNSX
13. DHeprocbeperatolme TEXHONO MK
Ok3ameH

6.2 OnucaHue nokasartenen U KpUTepmes OLEHUBaAHNUS KOMMETEHLMIA Ha pa3uyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue LUKan oueHUuBaHUs

Kputepum
Kgim’)";ﬁﬂ OLI.SHVI?;HVIH 3ran
OTnn4YHO Xopoliuo Y nosn. Heyn.
CemecTp 5
TekyLLMin KOHTPOIb
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dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
lMncbmeHHas  |[paBunbHO BbINONHEHDI |[IpaBuIbHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblwas yacTb bonee 4eM HaMONOBWHY. |[MEHEE YEM HAMONOBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT CepbésHble OLWnOKM. HeyLOBNEeTBOPUTENbHbIN
BNafeHns MatepranoMm. |He3HaumTenbHble MNpooemMoHCcTpypoBaH |ypoBeHb BnaneHns
MposiBneHs.l ownobKu. YLOOBNETBOPUTENbHBIA  |MaTepuanom.
NpeBoOCX0OHbIe [MpooeMoHCTpUpOBaH |ypOBEHb BNadeHNs MposiBneHs.
CnocobHOCTM XOpOLLWI YPOBEHb mMaTepuanom. HeLoCTaToYHbIE
NPVUMEHSATb 3HaHNA 1 [BnapgeHus matepranoM. |[posiBneHbl HU3KKe CMnocobHOCTM
YMEHWS K BbINONHEHNIO |[pOosiBNEHbI CpefHNE  [CNOCOBHOCTM MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
CemecTp 6
TekyLuit KOHTPOIb
NabopatopHble [ObopynosaHue u O6opynoBaHue 1 O6opynoBaHue 1 ObopynosaHue u
pabotbl MEeToAbl MICNONb30BaHbl (METOAb! NCMONb30BaHbI [METOAbI YHACTUYHO MEeTObl UCMONb30BaHbI 1
npasunbHo. NposiBneHa (B 0CHOBHOM NPasubHO. [MCMNONb30BaHbI HenpaBwbHO.
npesocxogHas MposiBneHa xopowas  |npasunbHoO. lNposiBneHa |lposeneHa
TeopeTmyeckas TeopeTnyeckas yOOBNETBOpUTENbHAA  |HEYLOBNEeTBOPMTENbHAA
NnoaroToBka. MOAroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoaumble HaBblkn [HeobXxoauMble HaBblK  [MOAFOTOBKA. noAroToBKa.
W YMEHWS NOMHOCTBIO (U yMEHWs B OCHOBHOM  [HeobxonmMmble HaBblku  |HeobxoamMble HaBbIKK
0CBOeHbI. PesynbTat  |0cBOEHbI. PesynbTar N YMEHMNS 4aCTUYHO N YMEHUS HE OCBOEHbI.
nabopatopHoii paboTbl |[nabopatopHoit paboTbl |ocBOeHbl. Pesynbtat  |PeaynbTat
MONTHOCTbIO B OCHOBHOM nabopaTopHoii paboTbl |[nabopatopHoii paboTbl
COOTBETCTBYeET €é COOTBETCTBYeET €€ 4aCTUYHO He COOTBEeTCTBYeT eé
Lensm. Lensam. COOTBETCTBYET €€ Lensm.
uensam.
TecTnpoBaHue [(86% npaBunbHbIX O171% 00 85 % OT1 56% 00 70% 55% npasunbHbIX
oTBEeTOB 1 Honee. NpaBW/bHbLIX OTBETOB.  [MPaBUNbHbLIX OTBETOB.  |OTBETOB U MEHEE. 2
Pedbepat Tema packpbiTa Tema B OCHOBHOM Tema packpbita cnabo. |Tema He packpbiTa.
MONHOCTbIO. packpebiTa. MNponemoHcTpmpoBaHo |[MpoaeMoHCTPMPOBaHO 3
MponemoHcTprpoBaHo |([MpoaeMOHCTPUPOBAHO [yOOBNETBOPUTENBHOE  |HEYLOBNETBOPUTENBHOE
npeBoCcxoaHoe xopollee BnageHue BrafeHvne MatepuanoMm. [BnageHue Marepmanom.
BnageHne matepuanom. (MaTepranom. Ncnonb3oBaHHble Wcnonb3oBaHHble
Wcnonb3oBaHbl Wcnonb3oeaHbl WCTOYHMKN N CTPYKTYpa [MCTOYHMKM
Hagnexauwmue Hagnexawme paboTbl YaCTUYHO HEeAO0CTaTOYHbI.
WCTOYHMKN B HY>XHOM  [MCTOYHMKM. CTpyKTypa |COOTBETCTBYIOT CtpykTtypa paboTbl He
konuyecTee. CTpykTypa [paboTbl B OCHOBHOM MOCTaBNEHHbIM COOTBETCTBYET
paboTbl COOTBETCTBYET [COOTBETCTBYET 3apayam. CteneHb MOCTaBNEHHbIM
MOCTaBNEHHbIM MOCTaBNEHHbIM CaMOCTOSITENIbHOCTU 3apavam. Pabota
3apayam. CteneHb 3apayam. CteneHb paboTbl HU3Kas. HecamocToaTenbHa.
CaMoCTOSATENbHOCTH CaMOCTOSTENbHOCTM
paboTbl BbICOKAS. paboTbl cpenHss.
i DAEKTPOHHBIH
PernctpaumoHHbiin Homep 1029083519 TR H ITI F EPCHTET
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

Ok3ameH O6yyatowwuniics Obyyatowmiicst O6yuatolwwuniics Obyuyatowmiicst
obHapyxmn obHapyxun nonHoe obHapyXun aHaHue obHapyxmn
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HauMTeNbHble Npobensl
CCTEMATMYECKOE U y4ebHO-MporpaMMHOro  |y4ebHoO-NPOrpamMMHOro B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [vatepuana B o6beme, |y4ebHO-NporpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbINONHWNA HeobXo4MMOM Ansi marepwuana, nonycTun
maTtepuana, ymeHue NpPenyCcMOTPEHHbIE JLanbHeiwen y4ebbl U [NpUHLMNNANBHBIE
cB0OOOHO BBIMONHSATL  |MporpamMolt 3afaHus, |npencrosiwei paboTtel  [OWMOKW B BEINONHEHWM
3apaHus, YCBOW/ OCHOBHY!O no npogoeccuu, NpenyCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpaBuncs ¢ nporpammoin 3afaHni u
NporpamMmoin, yceomn  |peKOMEHLOBAHHYIO BbINONHEHWEM 3aaHuii, [He cnocobeH
OCHOBHYIO NUTEparypy m|nporpammoi NPeLyCMOTPEHHbIX NPOLONXUTL 0ByyeHNe
3HAKOM C OMCUMNMIMHBI, MOKasan |NporpaMMoii, 3HaKOM € (Mnv NnpucTynnuTb No
LOMNONHNTENbHOM CUCTEMATMNYECKUIA OCHOBHOW NTEPaTypPO, |OKOHYaHUN
nuTepaTypoi, XapakTep 3HaHWN N0 |pPeKOMEH0BaHHOM yHuBepcuTeTa K
PEKOMEHA0BaHHOM ONCUMNNINHE 1 nporpammoi npodeccuoHanbHowm
nporpamMmoi CrnocobeH K nx LMCUMMNWHBI, [OMYCTWN |aesiTenbHocTh 6e3
OVCLMNMUHBI, YCBOUNT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE  |OONONHUTENBHbIX
B3AUMOCBS3b OCHOBHbIX |MOMOMHEHWIO 1 Ha aK3aMeHe 1 npw 3aHATUI NO
MOHSTWIA AUCLMMNAVHBI B [0BHOBNEHWIO B X04€e BbINOMHEHNM COOTBETCTBYIOLLEN
WX 3HAYEHUN Ons HanbHelwerl y4ebHol  |ak3aMeHaUMOHHbIX ONCUMNVHE.
npvobpeTtaemol paboTbl 1 3a4aHuii, Ho obnanaert
npodgpeccuun, Nposisun  [npodoeccrmoHanbHowm HeobXoaMMbIMU
TBOpYECKME [eATEeNbHOCTN. 3HaHMAMU ONs nxX
crnocobHocTn B yCcTpaHeHns nog
NMOHUMAHWK, N3NOXEHNM PYKOBOLCTBOM
1 NCMNONb30BaHNN npenonasaTens.
y4ebHO-NporpaMmMHoro
maTepuana.

Cemectp 7

TekyLLUA KOHTPONb

Kypcosas MpooemoHcTpupoBaH  |pooeMoHcTpupoBaH  |[pogoeMoHcTpupoBaH  ([1poaoeMOHCTprpOBaH

pabota no BbICOKWIA YpPOBEHb cpefnHuin ypoBeHb HW3KWIA ypOBEHb HeyooBNeTBOPUTENbHbIN| 1

OVNCUMNAWHE  |BnadeHus maTepuanoMm (BnageHvs MatepranoM |BnafeHus maTtepuanom |ypOoBEHb BrageHus
no Teme paboTbl. no Teme paboTbl. no Teme paboThbl. marepuanom no Teme
Wcnonb3oBaHbl VMcnonb3oBaHbl Wcnonb3oBaHHbIe paboThbl.
Hagnexauwue Hagonexawue WCTOYHUKN, MeTOabI M |Icnonb30BaHHble
WCTOYHMKU B HYXXHOM  [MCTOUHMKM. CTpyKTypa |CTpyKTypa paboTbl NCTOYHWNKN, METOLbI U
konunyectee. CTpykTypa |pabotsbl 4acTUYHO CTPYyKTYpa paboTbl He
paboTbl 1 NPUMEHEHHbIE MEeTObl (COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPYMEHEHHbIE METObI |B LIEIOM COOTBETCTBYIOT [3ag4adaM. YpoBeHb 3apayam. Pabota
COOTBETCTBYIOT NOoCTaBNEHHbIM CaMOCTOSATENbHOCTH HecamocToaTeNbHA.
NnocTaBNeHHbIM 3apayam. Pabora B Hn3kni. Ocpopmnenune |OcbopmneHne He
3apayam. Pabota [OCTaTO4YHON CTENEHN  [4aCTM4YHO COOTBETCTBYET
xapakTepusyeTcs camocTosiTeNnbHa. COOTBETCTBYET TpeboBaHMUSM.
OPUIMHANbHOCTbIO, OdpopmneHme B TpeboBaHUSM.
TEOPETNYECKOWN /NN |[OCHOBHOM
NpPakTN4eCKon COOTBETCTBYeT
LEHHOCTbIO. TpeboBaHMSM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHUSM.
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cmcTemaTmyeckoe v
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTypy U
3HaKOM C
JOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBsun
TBOpYecKume
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4eBbHO-MPOorpaMMHOro
martepuana, ycnewHo
BbINONHWNA
npenycMOoTpeHHble
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEHA0BaHHYO
nporpammorn
OMCLMMAVHBI, nokasarn
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIIVHE U
cnocobeH K ux
CaMoCTOSITENIbHOMY
MOMONTHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesiTeNbHOCTH.

y4ebHO-NporpaMMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npencrosiwei paboTsi
no npodpeccuu,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoOCTN B OTBETE
Ha aK3aMeHe U npwu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasatersi.

dopma Kputepum dran
KOHTpoOns OLLeHMBaHMS

OTnN4YHO Xopoluo Y nosn. Heyn.

Na6opatopHble |Ob6opynoBaHmne n O6opynosaHue 1 O6opynosaHue u O6opynosaHue n

paboTbi MEeTOAbl UCMONb30BaHbl (METoabl MCMONb30BaHbl (METOAbl YaCTUYHO MeToAbl MCMONb30BaHbl | 2
npaewunbHo. MNposiBneHa (B 0CHOBHOM MpaBUbHO. MCMONb30BaHbI HenpaBUNbHO.
npeeocxoaHas MposiBneHa xopowas  [npaeunbHo. MposieneHa [MposiBneHa
TeopeTnyeckas TeopeTnyeckas yOOBNETBOPUTENbHAS  |HEYOOBNEeTBOPUTE/bHAS
NnoAaroToBKa. NOAroTOBKA. TeopeTunyeckas TeopeTnyeckas
Heobxoaumble HaBbikn |HeobxoauMble HaBbiki  [MOArOTOBKA. NoAroToBKa.
N YMEHWS NOMHOCTBIO (M yMeHus B ocHOBHOM  [HeobxonomMble HaBbiki |HeobxoavMble HaBbIKM
0CBOEHbl. Peaynbtat  |ocBoeHbl. Pesynbtar |1 yMeHUsl YacTU4HO 1 YMEHWS HE OCBOEHbI.
nabopaTtopHoii paboTbl |[nabopatopHoit paboTbl [ocBOeHbl. PesynbTart Peaynbtar
MONHOCTbIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHoit paboTbl
COOTBETCTBYET €€ COOTBETCTBYET eé 4yacTU4HO He COOTBETCTBYyeT eé
uensm. Lensim. COOTBETCTBYET 68 Lensim.

uensm.

Hay4Hbi Tema NoNHOCTbLIO Tema B OCHOBHOM Tema yacTnyHo Tema He packpbiTa.

noknan packpbiTa. packpbiTa. packpbiTa. MponeMoHCTpUpoBaH 3
MpoaemoHcTpupoBaH  [MpogoemoHcTpupoBaH  (MPOOEMOHCTPMPOBAH  [HEYLOBNETBOPUTENbHbIN
BbICOKUIA YPOBEHb CpenHuin ypoBEHb YOOBNETBOPUTENbHBIA  [YyPOBEHb BNafeHUs
BnafleHUsi MaTepranom [BnaneHus MaTepranom [ypoBeHb BnaaeHus MaTtepuanoMm rno Teme
no Teme paboTbl. no Teme paboTol. maTepuanom no teme  |paboThbl.
Vcnonb3oBaHbl VMcnonb3oBaHbl paboTbl. Vcnonb3oBaHHbIe
Hagnexauwue Hagnexaiwwe Ncnonb3oBaHHbIe MCTOYHVKU, CTPYKTYpa
WCTOYHVKU B HYXHOM  [UCTOYHMKU. CTPYKTypa [UCTOYHMKM, CTPYKTYpa [paboTbl u
konuyecTBe. CTpykTypa [paboTbl 1 paboTbl NPUMeHEHHbIE MeTOLbI
paboTbl u NMPUMEHEHHbIE MeTOAbl [MPUMEHEHHbIE METOABI [HE COOTBETCTBYHOT
NMPUMEHEHHbBIE METOAB! (B OCHOBHOM 4acTU4HO MOCTaBMEHHbIM
COOTBETCTBYIOT COOTBETCTBYIOT COOTBETCTBYIOT 3ajadam.
MOCTaBNEHHbBIM MOCTaBNEHHbIM MOCTaBNEHHbIM
3amayam. 3ajayam. 3anayam.

Ok3ameH Obyuatowniics Obyuatowuniics Obyuatowwniics O6yuatowmiics
obHapyxun obHapyXun nosnHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHE®, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbINONHEHNN
npenyCMOTPEHHbIX
nporpamMmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0OXooMMble OJ1S1 OLLEHKWU 3HaHUN, YMEHWUN,

HaBbIKOB U (MWM) onbiTa AeATeNIbHOCTU, XapakTepu3yloL X atanbl joopMUpoOBaHUA KOMMNETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 5
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TekyLLUN KOHTPONb

1. KoHTponbHas pabota

Tema 1

1. Bbibop 4ncna u HOMUHaNbHOM MOLWHOCTM TPAHCOPMATOPOB MO HArPY304HOW CNOCOBHOCTY.
2.Bbibop HOMUHANBbHO MOLWHOCTN aBTOTpaHcopMaTopa B 3aBMCMMOCTU OT PeXNMOB paboThbl.

3. Tunbl anekTpocTaHuUMiA: X NpPenMylLecTBa N He[oCcTaTku, PAa3HOBUAHOCTN, kKnaccudmkaums.

4. \CTOYHMKM NUTaHns COBCTBEHHbIX HYX A Ha anekTpuieckmnx ctaHumsx. (KoC, M’P3C, MSC, ASC n TaL).
5. TexHonornyeckuin npouecc Npon3soAcTBa SNEKTPOIHEPIUN HA aneKTpocTaHumsax Tuna TOL.

6. TexHONornyeckuin NpoLEecc NPoM3BOACTBA 3NEKTPOSHEPrnK Ha anekTpocTaHumsx Tuna K9C.

7. OcobeHHocTn '3C.

8. OcobeHHocTmM Tennosbix ctaHumii (TOC): KoHaeHcaunoHHbIX (KOC) u TennodomkaumoHHbIx (TOL).
9. OcobeHHOCTM BETPOBbLIX 9NEKTPOCTAHLIWNA.

10. Ocob6eHHOCTI aTOMHbIX CTaHLWIA.

2. NMucbmeHHas paborta

Tembl 2, 3

1. CnoBble TpaHcGopMaTopbl: 0COBEHHOCTV KOHCTPYKLWMIA, TWMbI, NapaMeTpbl, CUCTeMa OXNaXAEHWs, MapKUPOBKa.
Cnocobbl 3a3eMneHns HenTpany TPaHCHOPMaTOPOB.

2. CTaHZapTbl CMNOBbIX TPAHCHOPMATOPOB: WKana HOMUHANBHbLIX MOLWHOCTER, HOMUHANbHbBIE HAMPSXEHNS 0BMOTOK,
CXEeMbl U FPynnbl COELMHEHNS OBMOTOK.

3. ABTOTpaHcopmaTopbl. HOMUHanbHas, TMNoBas u NPoxXo4Has MOLWHOCTU, KOAGMULIMEHT TUMOBOI MOLHOCTMW.
BekTopHas omarpamMma HanpsXXeHns He 3a3eMIEHHON YacTu npy ogHogasHom K3.

4. LlenecoobpasHoCTb MPUMEHEHUSI aBTOTPaHCHOPMATOPOB. YCNoBums napannensHoin paboTbl aBTOTpaHCHOpPMaTopoB.

5. CYHXPOHHble KOoMMeHcaTopsbl. Micnonb3osaHne TypboreHepaTopos 1 rmaporeHepaTopoB B PEXMME CUHXPOHHOIo
KoMMeHcaTopa.

6. NameputenbHble TpaHcopmaTopbl ToKa.

7. NameputenbHble TpaHCOPMaTOPbl HANPSXEHUS.

8. TokoorpaHuymearowme peakTopbi.

9. Bblbop KOMMYTaLMOHHbBIX annapartoB: BblKoYaTenein n pasbeauHUTENei.
10. Boikntoyarenu Harpysku.

11. BakyyMHble, anerasoBble BbIKt0HaTENN.

12. ManomacnsHble, anerasoBble, BO3AYLWHbIE BbIK/OYATENM.

13. Knaccudoukauus pacnpenenntenbHbix ycTpoincTe. OCHOBHblE TpeboBaHus.
14. KomnnekTHble TpaHcgopmaTopHbie noactaHumm (KTIT).

CemecTp 6

TeKyLwuin KOHTPONb

1. JTaBopaTtopHble paboTbi

Tembl 4,5, 6

1. NccnepnoBaHune paboTbl CTEHAA CUTHANM3ALUMMN 3aMblKaHUA HA 3eMNI0 B KaBenbHbIX CETSIX Mo TOKY 3¢ lo.

2. ViccnepoBaHue pabothbl cteHna ABP (aBToMatuyeckoe BKNIOYEHUE Pe3epBa) U Apyrx CPEACTB NPOTMBOABAPUIAHOW
aBTOMaTUKMW.

. ccneposaHne cTeHO0BOro MacnsHOro Bkayarens.

. ccnepnosaHne cTeHnoBOro TpaHchopmaTtopa B HacTv ANarHOCTUKM U30NSLIMN.
. HasHaueHune kabeneit no cteHay "kabenbHas npoaykums”

. iccnepoBaHue paboTbl CTEHAA cUrHanM3aunm 3amMblkaHnin Ha 3emito B kKabenbHbix ceTsix no 3Uo
. OnpeneneHune noTepb 9NEKTPOSHEPTMM B IMHNAX 3N1eKTponepenay n TpaHcgopmaTopax
. MNaneHne n NoTepu HaNPAXeHUs B SNEKTPUYECKMX CETSAX

. [narHoctmka cocTosiHMs n3onaumm.

10. CxeMbl yCTPOWCTB, MMaBHbIX CXEM NEKTPOCTAHLNIA U NOACTAHUNIA

2. TectupoBaHune

Tembli 4,5

1. ABTOMaTmyeckas 4acToTHas pasrpy3ka Ha NoacTaHuMu cpabaTbiBaeT Npu:
neperpysky TpaHcqopMaTopoB NOACTaHLMM

He [o3arpyskun NMHUIA anekTponepenady

neperpys reHepartopa

2. PerynupoBaHune Bo36yXAeHNS1 CUHXPOHHbBIX MalWWH AN1s:

yBeNMYeHns ynucna obopoTos

N3MEHEHNS PeakTUBHOWN MOLHOCTH

perynupoBaHme HanpsxXeHus

3. OuctaHumoHHas 3awmTa nuHwin, pabotaer sawmTa npu?

npw konebaHum Toka

npw KonebaHun HanpsXXeHUn

O©o0oNOO O~ W

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbiin Homep 1029083519
Crpanuvua 15 13 24.

A



Mporpamma omcumvnnmHbl "OnekTpuyeckue ctaHumm n nogctaHumm”; 13.03.02 SnekTpoaHepreTuka nu anekTPoOTEXHUKA; OOLEHT, K.H.
(moueHT) ¢ 01.03.2019 AxmeTwnH P.C.

€Cnu - 4a, TO BO3MOXHble YCNoBms

4. KombuHmpoBaHHas 3awmTa. Haseatb 971 koMbuHaLuW.

5. B pac4yeTte npogonbHoi guch3aawmte TpaHcopmaTopa yumTbiBaeTCs N, 4TO NOrpewHocTb TpaHcopMaTopoB Toka?
K=1,0;0,1; 0,01.

6. B BbikntoyaTensx 6-10kB ncnonb3yoTcsa BCTpoeHHble pene 3awnTbl.Kyna BcTpoeHHbie?
B MOMOCa BbIKOYaTens

B Kamepy raiweHus

B NPVBOAE BbIKNOYaTENS

7. HanpasneHHas 3awuta, kak pabotaet?

no 04HOMY napameTpy (TOK - HanpsXeHne)

MO NPEBLIWEHNIO BEIMYUHBI OAHOr0 OTHOCUTENBHO OPYroro

Mo yray Mexay BeKTopamu ToK ? HanpsiXeHve

8. KakoB k0ahu1LUMEHT CXEMbI MPY COEANHEHNN TPAHCOPMATOPOB TOKA B TPEYrONbHMK?
1,0; 1,4;1,73;2,0.

9. OT yero 6nokmpyeTcs 6110KMPOBKA AUCTAHLIMOHHON 3aWMnThl TMHAN?

MNMoHWXeHWe HaNPAXEHNS Ha NIMHUW MEHbLUe HOMMUHanNa

BbiCOKOYaCTOTHbIE FAPMOHVKM Ha NHKK BOMblLe HOMMHANa

ACVHXPOHHBIA X04

10.Ma3oBas 3awwmTta TpaHcopmaropa.

Pabotaet nu ot Bubpauun baka?

OT npoTekaHUsi TOKOB KOPOTKOrO 3aMblkaHus Yepe3 06MOoTKy?

CkonneHuns rasa

3. Pecbepar

Tema 5

1.YCTp0I7ICTBO, Ha3HadyeHue 1 npuHumn noencTeuns CTep>XXHeBbIX 1 TPOCOBbIX MOMHMEOTBOOOB, X 30HbI 3allUTHI.

2. YCTp0I/ICTBO, Ha3Ha4eHne 1 npuHumn ONEeNCTBUS 3aLUNTHbIX Pa3psAOHNKOB U 3a3eMNNTENN N NX XapPakKTepUCTUKN.

3. [aiite noHATME TOYKE BO3MYLLEHNS 1 Y3/I0BOI TOUYKE B anekTpunyeckoin uenu JISI n pacnpenyCcTpoicTs npu
nepeHanpsixeHnsx. HasHayeHne ycTpoiCcTB KONeLl, 3KPaHOB 1 CNOUCTBIX 0OMOTOK BHYTPU CUMOBbLIX TPaHCHPOPMaTOPOB.
4. MpuHUMN COCTaBNEHNS SNEKTPUYECKMX CXEM MPO303alLnThl anekTpoobopynosarus JIOMN n pacnpenennTenbHbIX
YCTPOWCTB.

5. PaspyuwaroLwme MeToabl KOHTPONS COCTOSAHUS U30NALMMN INEKTPOOOOPYNOBAHNS.

6. Hepaspywatowme MeToapl KOHTPONS COCTOSHNSA M30NALMKN 3NeKTPOObopYLOBaHMS.

7. MeTonbl KOHTPONS COCTOSIHUS U3ONSLMM INEKTPOOBOPYLOBAHNS C OTKNIOYEHUEM 3NEKTPOOOOPYAOBAHUS OT
9NEKTPUYECKO ceTu.

8. MeTobl KOHTPOMS COCTOSIHUS U30NSILMK 9NEeKTPooBopyAoBaHMS 6e3 OTKNIOHEHNS aNeKTPoobopyaOBaHNS OT
3MEKTPUYECKON CeTHU.

9. Buabl MCcnonb3yemMoro n3ondaumoHHoOro matepumana (BeLI.leCTBa) B KOHCTPYKUMN 3ﬂeKTp0060py,D,OBaHI/I9I n
pacnpenenntenbHbIX yCTpOI7ICTBaX Ha CTaHUu1n n nogctaHunn.

10. XpomoTorpadonyeckmii crnocob onpeneneHns coctosHms nsonaumm macna (MXA).

11. BubpogamarHocTtrka, kak cnocob onpeneneHns CoOCTOSHUS U30ASLMM TpaHcgopMaTopa unm anekTpoaBuraTens.
12. MOHUTOPUHI MHTEHCUBHOCTU YaCTUYHbIX pa3psaos (YP), kak cnocob onpeneneHns COCTOSHNS U30NsSILUK
MacnoHanoNHEHHOrO 3NeKTPO0HoPYynOBaAHMS.

9K3ameH

Bonpochbl k ak3ameny:

1. 'padonkm anekTpruyeckmx Harpysok. (0foBor rpadomk. YCTaHoBNeHHas MOWHOCTb. [pucoeauHeHHas MOLWHOCTb.
MakcumanbHas Harpyska notpebutenei.

2. CunoBble TpaHcopopMaTopbl: 0COBEHHOCTU KOHCTPYKLMIA, TUMbI, NapameTpbl, CUCTEMA OXNaXLEeHUS, MapKMPOBKa.
Cnocobbl 3a3eMneHns HenTpany TPaHCHOPMaTOPOB.

3. CTaHZbapTbl CMNOBbIX TPAHCHOPMATOPOB: WKana HOMUHANBHbLIX MOLWHOCTER, HOMUHANbHbBIE HAMPSXEHNS 0BMOTOK,
CXeMbl U FPynnbl COELMHEHNS OBMOTOK.

4. BkntoyeHue TpaHCcGopMaTopoB Ha napannensHyo paboty. HarpysoyHas cnocobHocTb. CuctemaTmyeckue u
aBapuiiHble neperpysku.

5. AsTOTpaHcgopmaTopbl. HOMUHanbHas, TMNoeas u NpoxoaHas MOWHOCTU, KOSMULIMEHT TUMOBOW MOLLHOCTMW.
BekTopHag ouarpamma npv ogHogasHom K3.

6. PexuMbl paboTbl TPEXOBOMOTOYHBIX aBTOTPaHCHOPMaTOPOB.

7. LlenecoobpasHocTb NPUMEHEHNS aBTOTPaHCKOPMATOPOB. YCnoBums napannenbHol paboTel aBTOTPaHCopMaTopoB.
8. CYHXPOHHbIE reHepaTopbl: HA3HAYEHWe, TUMbl, OCHOBHbIE MAapaMeTPbl 1 XapakTepucTkn. OCOBEHHOCTU KOHCTPYKLIMIA.
9. Cuctembl oOxXnaxaeHNs CUHXPOHHbIX reHepatopoB. KOCBEHHOE oxnaxaeHue.

10. HenocpencTBeHHblE CUCTEMbI OXNAXAEHNS CUHXPOHHbBIX FEHepaTopos..

11. ABTOMaTU4YECKOE PErynnpoBaHne Bo30yXOeHS.

12. ABTOMaTM4YeCKOE raleHmne rnons CUHXPOHHbLIX reHepaTopoB.
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13. CUHXPOHHbIE KOMMEHcaTopbl. Micnonb3oBaHre TypboreHepaTopoB 1 MMAPOreHePaToOPOB B PEXUME CUHXPOHHOMO
KoMneHcaropa.

14. BkntoYeHne reHepaTopoB Ha napannensHyto paboTy ¢ aNeKTPUYECKol CUCTeMON: cnocob TOYHON CUHXPOHM3ALMY,
€nocob caMOCUHXPOHU3aLNN.

15. 3mepuTenbHble TpaHcdopmaropa Toka.

16. iamepuTtenbHble TpaHcopmaTopbl HaNPsXeHus.

17. PerynupoBaHue HanpsxeHns TpaHcopmaTopoB 1 aBToTpaHcgopmatopos. Yctporictso APKT.

18. YCTPONCTBO, HA3HAYEHMEe N NPUHLMN OEACTBUS CTEPXHEBBIX M TPOCOBLIX MOMHNEOTBOAOB, MX 30HbI 3AWUTbI.

19. YcTpOnCcTBO, Ha3HavYeHve 1 NPUHLMN AEeNCTBUS 3aWMTHbLIX Pa3pAaHNKOB U 3a3eMANTENN U UX XapaKTepUCTUKMN.

20. MeToObl KOHTPOS COCTOSHUS N30NALMMN.

Cemectp 7

TeKyLwUin KOHTPONb

1. KypcoBasi pa6ota no aucuunnuHe

Tema 9

1. BeeneHue. Bbibop BaprMaHTOB CTPYKTYPHOW CXEMbI NOACTaAHLUM

2. Bbibop uncna, TMna 1 MOWHOCTM TPaHCOpMaToOpPOB MM aBTOTPAHCHOPMATOPOB MO rpaddukam Harpy3ku U3 yCrnoBui
Harpy304HO cnocobHOCTY TpaHcopMaTopoB

3. TEXHNKO-3KOHOMUYECKUIA pacYET BApPMaHTOB: CPABHEHNE pacCMaTprBaEMbIX BAPMAHTOB MO TEXHMKO-3KOHOMUYECKMM
nokasarensim

4. Bbibop yncna oTXoasimx NMHWIA, BEIBOP ceveHmnst 1 Mapku npoBoaos. MpoBepka ceyeHns NPOBOAOB B aBaPUIAHOM
pexume

5. Pacuyét makcumanbHoro tpexdasHoro TK3

6. O6ocHOBaHVE HEOBXOAMMOCTU YCTAHOBKM NMHENHBIX PEAKTOPOB, BbIBOP CEKLIMOHHBIX M FPYMMNOBbIX PEAKTOPOB.
MNpoBepka BbIBpaHHbIX PEakTopPOoB

7. Pacuét kabenbHOoM ceTn Harpy3ku HA3KOro HanpsixxeHus 1 npoeepka paboTsl kabenbHOM CETH B YCNOBUSX aBAPUIAHOrO
pexuma cornacHo 3agaHus. Cxema kabenbHoli ceTn 6-10 KB

8. Bbibop CxeMbl aNeKTPOCHAOXEHMS 1 MOLLHOCTM TpaHcdopMaTopa cobCTBEHHbIX Hyx . Cxema anekTpocHabXxeHus
TpaHCcHOPMaTOPOB CODCTBEHHbIX HYX [,

9. Boibop cxembl PY BH, PY CH n PY HH

10. Pac4éT TOKOB Harpy3ku B 3afaHHbIX pexnmax paboTbl CXeMbl NOACTAHLUMUN; YTOYHEHUE HEOBXOLMMOCTY KOMMNEHcaLUmm
WHOYKTVBHOM MOLWHOCTU N €MKOCTHbBIX TOKOB.

11. Boibop NpoBOOHMKOB 1 annapaTtoB: BblkntoYatenei; pasbeanHmteneit; wuH PY BH, PY CH n PY HH;
TpaHcOopMaTOpPOB TOKA U HaNpsXeHus
12. Bblbop orpaHnunTenei nepeHanpsxXeHns

13. B rpagpuyeckoii 4actTu npoekTa HeobxoaMMo nokasaTb OAHONIMHEHYIO CXEMY 3IEKTPUHECKOW YaCcTM NOACTaHUMM Ha
nncte coopmata Al. Ha HéM nonxHbl HbiTb nokasaHbl cxembl PY BH, PY CH n PY HH, tpaHccopmatopel cesizn PY
pasnuyHbIX HanpsXxeHwid, Bce TT u TH, BbikAOYaTenu n pasbeanHMTENn C 3a3eMASIOWMMN HOXaMM

14. OchopMneHne NOSCHUTENbHON 3annCKN K KypCOBOMY MPOEKTY

2. NabopartopHbie paboTbl

Tembl 8,9, 10

. 3asemnsolme yCTponCTBa aNnekTpoobopynoBaHNS.

. PexuMbl paboT cTaHUmMii 1 noacTaHumiA.

. PerynupoBaHve HanpsixeHns CTaHumax U NOACTaHUNSX.

. PerynupoBaHne HanpsixeHuns CMnoBoro TpaHcpopmaTopa n3aMeHeHmeM KoadpdomumeHTa TpaHcopmanmu.
. PerynupoBaHune HanpsixeHns Ha Harpy3ke ¢ MCNonb30BaHMEM KOHIAEHCATOPHbIX baTapeii.

. MpoBepka nsonsunm koadopuLmeHTa abcopbumm ¢ MOMOLLbIO MEFaOMeTPa.

. U'amepeHue Toka Harpyaku 6eCKOHTaKTHbLIM CrIOCOBOM.

. MonHnesawwuTa coopyXeHuia.

. PerynupoBaHune 4actoTbl Ha CTaHUMAX 1 NOACTAHLUNSX.

10. MeTtoabl orpaHnyeHns TokoB K3 Ha cTaHUMsX U NoAcTaHUMAX.

3. HayuHbin poknap

Tembl 11,12, 13

1. MukponpoLeccopHas TexHUKa B CUCTEMaX penevHon 3almTbl.

2. \HHOBauUWK B 3NeKTPUHECKMX CTAHUUSAX 1 MOACTAHUUSX.

3. OHeprocbeperaiowme TEXHONOrnK.

4. MykponpoueccopHas TeXHNKa B CMCTEMAXx NpOTNBOABAPUIAHOM aBTOMaTHKM.

5. NHHOBauUmM Ha NOACTaHUMAX N CTAHLMSAX B 4ACTW MCMONb30BaHNS COBPEMEHHOIO 31EKTPOTEXHNYECKOrO
obopynoBaHms.

6. Vicnonb3oBaHue rasoTypbMHHbLIX FEHEPATOPOB B KOMMEKCE C CYLECTBYIOWMMI TEMNOBLIMA 3NIEKTPOCTAHLMSAMU.
7. Nicnonb3oBaHne 3n1eKTPUHECKUX CETEN BLICOKOrO HaMPSXEHNS B COEAMHEHUN C APYTMU MCTOYHMKAMUN 3NIEKTPUYECKON
MOLLHOCTM AN15 MOBbIWEHNS YCTONYMBOCTM CTAHLUN.

8. Cnocobbl aHeprocbepexeHus.

O©oo~NOoOOTh~,WN =
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9. AnbTepHaTUBHBIE UCTOYHWKN SHEPTA

10. TexHonorum sHeprocbepexeHusi.

Ok3ameH

Bonpochbl k ak3ameHy:

1. MeToabl orpaHuyeHnst TokoB K3 Ha cTaHuusX 1 noactaHumsx. ToKoorpaHMymMBarwWwme peakTopsi.

. Boibop 1 npoBepka WWH pacnpenenmTenbHbIX yCTPOWCTB.

. Boibop v npoBepka kabenei B pacnpeLennTenbHOM YCTPOMCTBE.

. Bbibop KOMMyTaLMOHHbIX annapaTtoB: BblkftoyaTenei 1 pa3beanHUTeNei.

. PazbenuHutenn.

. KopoTkosambikatenu.

. Otoenntenu.

. KoHCTpyKTMBHBIE OCOBEHHOCTU, NapamMeTpbl M 061acTb NPUMEHEHMS BbiKNoYaTenell pasHbiX TUMOB.
. BoikntouaTenu Harpysku.

10. BakyyMHble, anerasoBble BbIKNOHaTENW.

11. ManomacnsHble, BO34YWHLIE BLIKNOYATENN.

12. OnekTpoanHamMmyeckoe Bodaeictame TokoB K3. SnekTpoanHaMmyeckas CTONKOCTb WMHHBIX KOHCTPYKLINA.

13. Harpes NpoBOOHVKOB 1 TOKOMPOBOASLWMX HACTEN SNEKTPUYECKMX annapaTos Tokamu paboymx pexrMoB.
HonyctuMble TeMnepaTypbl Harpesa.

14. Boibop 4ncna n MowHoCcTH TpaHcdpopmMaTtopos Ha [1C.

15. PacnpenenvtenbHble yCTPOACTBA C O4HOW U ABYMSt cucTeMaMy cO0PHbIX WWH. Pofb CEKLUMOHMPOBAHMS COOPHBIX WWH.
16. PY ¢ onHoii 1 gByms pabodnmm 1 06XoOHOM cuctemamm WnH. HasHaveHne 06xo0HOM cucTeMbl COOPHBIX WKH.

17. PacnpenenvTenbHble yCTpONCTBA KONbLEBOrO Tuna. JJOCTOMHCTBA U HEAOCTATKMN 3TUX CXEM.

18. PacnpenenutenbHble yCTPOWCTBA C ABYMSI CUCTEMaMu COOPHbIX WWH W YNCTIOM BbIKMtoYaTenen Ha npucoeanHeHune 3/2
n 4/3.

19. TOKOBe,D,yU.I,I/Ie 4acTu B pacnpenenntesibHbiX YCTpOI7ICTBaX. WnHbI 1 WnHHbIE KOHCTPYKUMN. KﬂaCCI/ICpI/IKaLI,VIﬂ,
Ha3Ha4YeHne N KOHCTPYKUMA N30NATOPOB B pacnpenentenbHbIX YCTp0I7ICTBaX.

20. YNpoLweHHblE CXeMbl pacnpenenunTeNbHbIX YCTPONCTB.

21. TpeboBaHUS K CXEMaM MOLHBIX TENNOBLIX anekTpocTaHuuii (TAC). CxeMbl 610KOB reHepaTop-TpaHcHopMaTop 1
reHeparop-TpaHcgopMaTop-nmHuS.

22. CxeMbl TEMNOBbLIX KOHAEHCALMOHHBIX anekTpocTaHumin (KSC).

23. NnaBHble cxeMbl ASC. Ocobble TpebosaHus k cxemam ASC. Tunosble cxembl ADC.

24. NnaBHble cxeMbl TOL: cxembl TOLL co cHopHbIMM WHAMK reHepPaTOPHOrO HANPSXEHNs, cxeMbl 6104HbIX TIL.
25. naBHble cxeMbl noacTaHumii. eneHue no cnocoby npucoeanHeHns. TpeboBaHms K cxemam.

26. [MnaBHble cxeMbl rugpoanektTpoctaHumia (F3C).

27. TexHOonorm4eckunii NpoLLecc NPOM3BOACTBA ANEKTPOSHEPTM Ha anekTpocTaHumsax Tuna TOLL.

28. TexHonorn4eckunii NpoLecc NPoM3BOACTBA 3NEKTPOSHEPrM Ha anekTpocTaHumsax Tnna K9C.

29. VIcTOYHUKIM NMUTaHNS COBCTBEHHBIX HYX M.

30. CxeMbl cobcTBEHHBIX HYX A KSC.

31. CxeMbl cobeTBEHHBIX HyX A TOLl. CxeMbl pe3epBrpoBaHnst COBCTBEHHbIX Hyx A TOLI.

32. CxeMbl NTaHnsi cobeTBEHHbIX Hyx A 3C.

33. CxeMbl NTaHNs COBCTBEHHBIX HYX 1 NOACTAHLUNIA.

34. Knaccudprkaums pacnpenenmtenbHbix yeTpoincts. OCHOBHble TpeboBaHNMS.

35. 3akpbiTble pacnpenenutenoHble yctporictea (3PY). ObnacTb npuMeHeHus, TpeboBaHMst K KOHCTPYKLMSM.
36. KomnnekTHble ycTpoicTea Bbicokoro Hanpsxenns: KPY, KPYH, KPY ¢ anerasosoi nsonsumen.

37. KomnnekTHble TpaHCGopMaTOpHbie NOACTaHLMN.

38. OTkpbITble pacnpeanycTpoicTea (OPY), obnacte NnpuMeHeHus, TpeboBaHNS K KOHCTPYKLIMSM.

39. OnepaTnBHbIe NepeKNoYeHns B dnekTpoyctaHoskax. OnepaTuBHO-AMCNETYEPCKOE yrpaBneHue.

O©oOoONOOLA~WN

6.4 Metoouyeckue matepuansl, onpepensiowye npouenypbl oLeHNBaHNA 3HaHUA, YMEHUN, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUNA

B K®Y nelictByeT 6annbHO-peERTUHIOBas CUCTEMA OLEHKN 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnuHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UTorosas
goopma KoHTponst - B 50 6annos.

[ns 3ayéra:

56 6annos 1 bonee - "3a4TeHO".

55 6annos n MeHee - "He 3a4TeHo".
Ins ak3ameHa:

86 H6annos u 6onee - "OTANYHO".

71-85 6annos. - "xopolo".

56-70 6annos - "yooBNETBOPUTENBHO".
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55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUI, HaBbIKOB U (WK) onbiTa Artan | Konnyectso
KOHTpoOnsi OesiTeNlbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpPOBaHUSA KOMMETEHLUN 6annos
CemecTp 5
TeKyLWnin KOHTPOIb
KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpKU YCBOEHUS NpoiiaeHHoro Mmatepuana. Pabota 1 15
BbIMONMHAETCA B MTMCbMEHHOM BUOE N C,!J,aéTCﬂ npenogaeartento. OLleHVIBaIOTCFI
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECKme cnocobHOCTW, BnaaeHme
MeTonamun, yMeHNA U HaBblKW, HGOﬁXO,EI,I/IMbIe Ansa BbiNONHEHNA 3a,EI,aHI/II7I.
MucbmeHHas  |OBbyyarowmecs NonyyaoT 3aaHNe NO OCBELLEHMIO ONPeaenéHHbIX TEOPETUYECKNX
paboTta BOMPOCOB MM peleHmnio 3aaa4y. PaboTa BeINoNHSIETCS NMCbMEHHO U coaéTtcs 2 10
npenogasartento. OUueHNBaIOTCS BNafeHNE MaTepranom no teme paborhl,
aHanuTMyYeckme CnocobHOCTY, BNafeHne METONAMU, YMEHNS N HABbIKU,
HeobXoaouMble ANS BbINOMHEHNS 3a0aHNIA.
CemecTp 6
TeKyuLUi KOHTPONb
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNEM, 0ByyatoLmecs
paboThl NPOBOASAT y4ebHbIe 3KCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 1 10
NpPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLueHMBalOTCS 3HaHNe maTepuana u
YMEHWE NPYMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.
TecTupoBaHue |TecTMpoBaHMe NPOXOAUT B NMMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMNbIOTEPHBbIX cpeacTs. Obyyatowmincsa nonydyaeT onpeaenéHHoe KONM4ecTBo 2 10
TECTOBbIX 3a4aHuiA. Ha BbiNonHeHNe BblaenseTcs OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTsa 3agaHuin. OueHka BbICTaBNSAeTCS B 3aBUCUMOCTM OT
npoueHTa NPaBWbHO BbINOMHEHHbIX 3a4aHWA.
Pedbepat O6yyalolmecs caMoCTOATENBHO NUYT PaboTy Ha 3a4aHHYI0 TEMY U CAAIOT
npenoaaBaTtento B NMCbMEHHOM Buae. B pabote npoussoamtcst 063op matepuana| 3 5
B OnpenenéHHol TemaTuyeckoit obnactu nnbo npeanaraetcs cobCTBEHHOE
peweHne onpenenéHHon TeopeTUIECKON UK NPaKTUHECKOon Npobnemsi.
OueHuBatoTcs NpopaboTka NCTOYHMKOB, U3NOXEHNE MaTepurana, chopMynmpoBka
BbIBOLOB, cobntoeHne TpeboBaHmnii K CTPYKTYpe U ohopMieHmnio paboTsl,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae nybnmyHol 3awmuTel pechepara
OLIEHMBAIOTCS TakXe opatopckune cnocobHOCTH.
Ok3amMeH OK3aMeH HaueneH Ha KOMMNNEKCHYIO NPOBEPKY OCBOEHMS ANCLUMAWHbI. DK3aMeH 50
MPOBOAMTCS B YCTHOM MM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcst Bonpochl (3afaHuns) no Bcem TeMam kypca. Obyyatowemycs naértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHue MateprasnoMm, ero CUCTEMHOE
OCBOEHIME, CMOCOBHOCTb MNPUMEHSITb HYXHblE 3HAHNS, HABbIKW 1 YMEHUS NpW
aHanuae NPobneMHbIX CUTYaLIMA N PeLIEHUN NPaKTUYECKNX 3aLaHWIA.
Cemectp 7
TekyLLUA KOHTPONb
Kypcosas Kypcosyto paboty no avcumnnmnHe obyyarowmecs nuwyT caMmoCcToATENBHO A0Ma.
pabota no TeMbl 1 TpeboBaHus k paboTte popMynmpyeT npenogasatenb. BoinonHeHHas 1 20
avcuunnvHe  |paboTa coaétcsi npenogasaTenio B cOpolwtopoBaHHoM Buae. B pabote
npennaraetcsi COBCTBEHHOE pelleHre onpeaenéHHon TeopeTNHeCcKon nnm
npakTnyeckol npobnembl. OueHnBaOTCS NPopaboTka MCTOYHUKOB, NMPUMEHEHWE
ncecnenosaTenbCknX MeTo0B, MPoBeAeHNe OTAENbHbIX CTaanin uccnenosaHms,
hOpMyMpOBKa BbIBOAOB, cobntofeHne TpeboBaHmil K CTPYKType U 0pOpMIEHMIO
paboTbl, CBOEBPEMEHHOCTb BbINOMHEHUS.
NabopatopHble (B ayantopun, ocHaWEHHOM COOTBETCTBYOWMM 060pyaoBaHMEM, oByyatowmecs
paboTbl NPOBOAAT y4ebHblE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 20
NPaKTUKO-OPUEHTUPOBAHHBIX TexHoNornii. OLEeHMBAIOTCS 3HaHUE MaTepuana u
YMEHME NPUMEHSITb ero Ha NPakTWKe, YMEHUS 1 HaBbIkK Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeAMeTHO obnacTu.
PernctpaumoHHbiin Homep 1029083519 OBAEKTPOHHEH
Il YHUBEPCHTET
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dopma
KOHTpOnsi

Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa
[esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA

STtan

KonuuectBO
6annos

Hayu4Hbiin
moknang

O6yyalolmecs caMoCToATENBHO NUWYT paboTy Ha 3a4aHHYlo TEMY U CAAIOT
npenogaeaTtento B NMCbMeHHOM Buge. B paboTte nponssonutcs 063op mateprana
B OnpeLenéHHoln TemaTuydeckoin obnacti nnbo npeanaraetcs cobCTBEHHOE
pelweHne onpenenéHHon TeopeTUYECKON UK NPaKTUHECKOon Npobnemsi.
OueHuBatoTcs NpopaboTka NCTOYHMKOB, U3NOXEHNE MaTepuana, hopMynmpoBka
BbIBOAOB, cobnoaeHne TpeboBaHmnii K CTPYKTYpe 1 odhopmneHuto paboTol,
CBOEBPEMEHHOCTb BbINONHEHUS. B cnyyae nybnvmyHo 3awwmTbl OLEHNBAIOTCSA
Takxe opaTopckue crnocobHocTu.

10

Ok3ameH

9K3aMeH HaueneH Ha KOMMIEKCHYH0 NPOBEPKY OCBOEHUS AMCLMMINHLI. DK3aMeH
MPOBOAUTCS B YCTHOW WU NUCbMEHHOM goopMe No 6unetam, B KOTOPbIX
colepxarcsi Bonpochl (3afaHus) no Bcem temam kypca. Obydatowemycsi aaércs
BpeMs Ha noaroToeky. OLeHMBaeTCs BNageHe Matepmanom, ero CUCTeMHoe
0CBOEHME, CMOCOOHOCTb NMPUMEHSITb HYXHbIe 3HAHUS, HABbIKU 1 YMEHUS Mpw
aHanuse Npo6AeMHbIX CUTyaLMnii 1 PeleHUn NPaKTUYEeCKUX 3afaHui.

50

7. MNepeyeHb OCHOBHOW U [ONONHUTENLHON Y4eOHOW NuTepaTypbl, HEO6XOAUMOW ANt OCBOEHUS OUCLUMNINHBI

(monyns)

7.1 OcHoBHas nuTeparypa:

1. BogpyxuHa C. C. MpaBnna ycTporicTBa 311eKTPOyCTaHOBOK [TEKCT] : BONPOCH U OTBETHI : y4eBHO-NpakTnieckoe
nocobue / aBT.-cocT. C. C. BogpyxuHa. - Mockea : KHOPYC, 2011. - 288 c. - ISBN 978-5- 406-00936-9. (40 a3k3.)

2. [bsikoB A.®. MukponpoLeccopHas aBToMaTka 1 peneiHas 3awmra anekTpPosHepPreTU4eckmx CUCTEM [DNEKTPOHHbIN
pecypc] : yuebHoe nocobue ans syzos / A.d. Obsikos, H.W. OB4apeHko. - 2-e n3g., ctep. - Mockea : MiapnaTtenbckuii nom
M3W, 2010. - ISBN 978-5-383-00467-8. -Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785383004678.html

3. Kupeesa 9. A. PeneitHas 3awwmTa 1 aBToMaTuka anekTposHepreTnieckmx cuctem [Tekct] : yuebHuk / 3. A. Kupeesa,
C. A. Upipyk. - Mocksa : Akagemusi, 2010. - 288 ¢ : un. - Pek. @Y. - Mpwn.: ¢.281. - B nep. - bubnwuorp.: ¢c. 282. - ISBN
978-7695-5896-2 (25 3k3.)

7.2. OononHutenbHaa nuteparypa:

1. AHppees B. A. PeneiiHas 3awmta 1 aBToMaTka CUCTEM aNeKTPOocHabxeHms [TekcT] : y4ebHWK Ons CTyAEHTOB By30B,

oby4alowWwmxcs no cneumnanbHoCTN "OnekTpocHabXeHMe' HanpasneHns NoAroToBky '‘OnekTpoaHepreTvka' / B. A. AHapees.
- 6-e n3L., ctep. - Mocksa : Beicwas wkona, 2008 . - 639 ¢ : un. - F'puc MO . - B nep . - Bubnuorp.: c. 625-634 . - MNpeam.
ykaa.: c. 621-624. - ISBN 978-5-06-004826-1 (29 3k3.)

2. lWernos A.W. PeneiiHas 3awwmTa anekTpuyeckux cetel [SnekTpoHHbI pecypc): yiebHoe nocobue / A. W. Lernos. -
HoBocmnbupck : M3p-so HITY, 2015. - ISBN 978-5-7782-2653-1 -Pexum gocTtyna:
http://www.studentlibrary.ru/book/ISBN9785778226531.html

3. CaHakynoB A. X. SnekTpuyeckne annapatbl B yCTPOWCTBAX PENEAHON 3alLUTbl CUCTEM SNEKTPOCHAOXEHNS
[SnekTpoHHbLIN pecypcl: MeToouyeckme ykasaHus kK 1abopaTopHbIM U MPAKTUYECKUM 3aHATUAM MO OUCLUMANHE
'PeneiiHas 3awmTa n aBToMatnaaumns cucteM anektTpocHabxeHus'/ A. X. CaHakynos, K. 3. ®@artbixoB. - HabepexHble
Yenubl: N3an-so HYU K(MM)PY, 2016. - 88 c. - Pexxmum poctyna: https://kpfu.ru/publication?p_id=175506

8. NepeueHb pecypcoB NHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

"OnekTpuyeckue cuctemsl 1 cetn"(S0OP) P.C.AxmeTwuH - hitps://edu.kpfu.ru/enrol/index.php?id=2228
SneKkTpuyeckne ctaHumm n noactaHumm - https://cadrdreg.amursu.ru/538f499e735bb8e5b1612ed2bb02c662.pdf
S0P no oncumnnuHe "3nekTpuyeckue ctaHumm n nogctaHumn” - hitps://edu.kpfu.ru/course/view.php?id=1731

9. MeTogunyeckme ykasaHus oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUNIMHBI (MOAYNS)

Bup pa6ort

MeToauyeckune peKoMeHaauun

nekuunmn

TeopeTndeckux NONOXEHNA, pa3peeHnsa CNoOpPHbIX CI/ITy&LI,I/II7I.

B xo[ie NeKLUMOHHbIX 3aHATUIA HE0OX0AMMO BECTM KOHCMNEeKTnposaHme yqe6Horo martepunana. I'Ip|/|
3TOM oépamaTb BHMMaHMe Ha onpeneneHnsa n oopMynnmpoBKU, packpbiBalowWwmne cogepxaHue Tex
VN NHbBIX NOHATUIA, SSBNEHUI N npoueccos, Hay4YHble BbIBOObl N NPaKTU4YeCKMne pekoMmeHgauunn.
I'Ip|/| H606X0,EI,VIMOCTI/I, MOXHO 3aaaBaTtb npenonasartenio BONMpPOChI C Lefiblo YTOYHEHUA
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Bup pabot MeTtoaunyeckue peKkomeHaauum

npaktudeckme | MnaHbl npakTnyecknx paboT, x TemaTvka, peKkoMeHayemas nutepatypa, Luenb 1 3afadu
3aHATUA coobuarTcs npenofaeaTenieM B COOTBETCTBYIOWMX y4ebHO-MeToanYeckux matepranax. B xone
NMOAroTOBKM K MpakTnyeckum pabotam Heob6XoauMO M3yunTb y4ebHO-MeToaMYecKe MaTepuansl u,
npv HeobX0AUMOCTU, OCHOBHYIO 1 JLOMONHUTENbBHYO nuTepatypy. [Npn aToM cneayet y4ecTb
pekoMeHaaLmn npenogasatens n TpeboBaHus y4ebHo Nporpammbl.
Ocoboe BHMaHKe Npu 3TOM HEOHXx0AMMO 06PaTUTL HA CoLepXaHMe OCHOBHBIX MOMOXEHWIA 1
BbIBOIOB, 0O bACHEHWE SBNEHUIA U (PAKTOB, YSICHEHME NPAKTUYECKOro NPUIOXEHNS
paccMaTtprBaeMbIX TEOPETUYECKUX BOMPOCOB. B npouecce aToil paboTbl CTyAEHT AOMXEH
CTPEMUTLCS MOHSATb U 3aNOMHUTL OCHOBHbIE MONIOXEHMS paccMaTpryBaeMoro MmaTepuana,
NpVMepbIl, MOSICHAOLWME ero, a Takxe pasobpaTtbCs B UANIOCTPATUBHOM Matepuane.
3akaHuvBaTb NOAroTOBKY CreayeT COCTaBNEeHNEM KOHCMEKTA TEOPETUYECKOR YacTn paboThl. 910
MO3BONSIET COCTABUTL KOHLIEHTPUPOBAHHOE, CXaToe NpecTaBneHne No n3y4yaeMblM BONPOCaM.
TVNOBO anropmT™M AeiCTBMiA Npy NPOBELEHNM NPAKTUYECKOW PaboTbl 06bIYHO NPUBOANTCS B
COOTBETCTBYIOWMX y4ebHO-MeTOANYECKUX MaTepranax. MNpn HeobxoamMocTu, npenosasaresb 1
oby4atowmecs MoryT BHECTU B HEFrO N3MEHEHNS 1 [ONoHeHus . MNepen Havanom npakTuyeckoi
paboTbl HEOHXOAMMO HETKO YSICHUTHL MOPSAOK NPoBeAeHNs paboThbl.
B xozie BbINONHeHWS npakTnieckoin paboTbl obyyatowmecs NpoBoasT HEOOXOAUMbIE pacyeThl,
3anoNHSI0T Tabnumupl, CTPOAT rpadoukX 1 3aBepLIAKOT HanMcaHue oT4eTa BbIBOAAMM,
conepXalimMm coBCTBEHHbIN B3rnsg Ha npobnemy.
B 3akntoueHve npenogaeartenb NoABOAUT UTOMM 3aHATUS. OH MOXET (BbIBOPOYHO) MPOBEPUTH
OT4YEeTHl CTYAEHTOB U, €CNU NOTPebyeTCs, BHECTM B HUX UCTMPABNEHMUS U OOMOMHEHUS.

nabopatopHble | MnaHbl nabopatopHbix paboT, Ux TeMaTuka, PEKOMeHOyeMas nuTepatypa, Luenb 1 3agadv
pabotbl cooblatoTcs npenogaBatenem B COOTBETCTBYIOWMX y4eBHO-MeTOONYECKNX MaTepranax. B xone
MoaroToBKM K nabopatopHbiM paboTam HeobX0aUMO N3y4nTb y4eBHO-METOANYECKME MaTEPUANbI 1,
npy Heob6XOAMMOCTM, OCHOBHYIO 1 [OMNONHUTENBHYIO NuTepaTypy. Mpu 3ToM cnedyeT y4ecTb
pekomeHpauun npenogaeatens n TpebosaHUs y4ebHOW Nporpammbi.
Ocob60e BH/MaHMWe Npu 3TOM Heobx0aMMO 06pPaTUTb Ha COLEPXKaHNE OCHOBHbIX MONOXEHNA 1
BbIBOOOB, 06 bSCHEHNE SBNEHWI N (PAKTOB, YSACHEHWE NPaKTUYECKOr0 NPUNOXEHNS
paccmaTprBaeMbIX TEOPETUYECKMX BONPOCOB. B npouecce aT1oi paboTbl CTYAEHT LONXEH
CTPEMUTLCS MOHATb 1 3aNOMHUTbL OCHOBHbIE MOMOXEHNSA paccMaTpuBaeMoro Matepuana,
MPUMEPbI, MOSICHSIIOLWME Er0, a Takxe pas3obpaTbCs B MNMIOCTPATMBHOM MaTtepuane.
3akaHunBaTb NOAFOTOBKY CnefyeT COCTABNEHNEM KOHCMEKTa TEOPETUYECKOI YacTu paboTbl. 910
MO3BONSET COCTABUTb KOHLIEHTPUPOBAHHOE, CXaToe NpeacTaBneHne no n3y4aemMbiM BOMPOCaM.
TwnoBoi anroput™ AencTeuii Npu NposeaeHnn nabopaTopHoi paboTbl 06bIYHO MPUBOAUTCS B
COOTBETCTBYIOWMX y4ebHO-MeToanYECKMX MaTepuanax. MNpu HeobxogumocTn, Npernoaasaternb 1
obyyvatolmecs MOryT BHECTW B HEFO U3MEHEHNS W AoMnonHeHus. MNepen Havanom
nabopaTtopHO/MpakTNIecKkon paboTbl HEOBXOLMMO HYETKO YSCHUTL MOPSLOK NPOBELEHUS PaBOThI.
B xone BbinonHeHns nabopatopHoit paboTbl 0byHarowmecs NPoBoAsT HEOOXOANMbIE PaCYETh,
3anofHSAT TabnuLbl, CTPOST rpadorki U 3aBEPLIAIOT HANUCAHNE OTYETa BbIBOAAMM,
cofepxalmmy cobCTBEHHbIV B3rNsAa Ha npobnemy.
B 3aknioyeHune npenogasatens NOABOAUT UTOMW 3aHATUS. OH MOXET (BbIBOPOYHO) NPOBEPUTD
OTYeTbl CTYAEHTOB 1, CN NOTPeByeTCs, BHECTU B HUX UCMPABNEHNS U LONOMHEHUS.

camocTosiTenbHas | Heobxoaumo NMOMHWUTb, 4YTO Ha nekunn 06bI4HO paccMaTtpmnBaeTCd He BeCb MaTtepuan, a ToNbkKo ero
pa60Ta yacTtb. OcTanbHas ero 4acTb BOCMOMHSAETCS B npouecce CamoCToATEeNIbHOM p8.60TbI. Mocne
Kax o nexuum npenonaeartesib gaet nepevyeHb TeéM Ha CaMOCTOATENIbHOE N3y4YeHne (eCJ'll/I 3TO
npengycMoTpeHo y‘-le6HbIM I'IJ'IaHOM). B xone caMoctosATeNnbHOro n3yvyeHnsa Tem ancumnnmHbl
Heobxo0anMo PyKOBOLOCTBOBATbCA OCHOBHOW W OOMONHUTENBHOMN nMTepaTypon, a Takxe
MHPOpMaLMOHHBIMA UCTOYHUKAMN B CETU |/|HTepHeT.
CTyJJ,eHTaM PEeKoMeHOyeTCA NoJly4nTb B 6ubnunoteke yqe6Hy|o nmteparypy no aucuunninnHe,
H606X0,EI,I/IMle ons 3q.)q.)eKTVIBHOI7I pa60Tb| Ha BCeX Bnaoax ayanTopHbIX 3aHATUI, a Takxe ans
CamoCToATEeNIbHOM pa60TbI Nno N3y4eHunto JUCUnNnInHbl.
Ing 6onee NonHoro 3aKkpenieHna Mmatepurasna pekoMeHaoyeTcsd genartb KOHCNeKTbl Mo TeMam 1
Bonpocam, 3agaHHbIM HA CaMOCTOATENNbHOE U3y4eHne. 9710 No3BoONUT appeKkTUBHEE UX
npopa60TaTb N ynpoCTUT NOAroTOBKY K MTOrOBOMY KOHTPOJIIO.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

KOHTponbHas | K BbINONHEHMIO KOHTPONbHOM paboThbl CTYAEHT AOMXKEH NPUCTYyNaTth NOCNe TWaTelbHOro N3y4YeHus
paboTa 1 COOTBETCTBYIOLLMX pa3aenoB Kypca no AUCLUMIUHE.

PaboTa opopmnsieTcst B BULE NOSICHUTENBHOW 3amnvcku ¢ 0653aTeNbHbIM NepenucbiBaHNeEM

ycnoBewii 3agau. Mpu peweHnn 3anay CTyoeHT ykasbiBaeT Mo Kakon oopMyne 1 B Kakux e auHULLAx

N3MepeHnsi ONpeaensoTCs BENNYMHbBI, OTKyAa B3STbl MOACTABNEHHbIE B (DOPMYITY (ECNW OHU He

comepxarcs B yCNOBUsIX 3a4a4u).

Mpwv ncnonb3oBaHMM Tabnuuy, nuarpamm, aMNMPUYECKMX OOPMYS 1 LpYrix MaTepmarnos

Heobx0MMO cLenaTb CChINKy Ha NUTepPaTypPHbIA MCTOYHUK.

BbluncneHve Bcex BENMYMH NPOU3BOANTCS B pa3BepHyToM Buae. Ecnu noacraensiemasi B doopmyny

BE/MYMHA OnpeaenseTcs no Kakon-nmbo pacyeTHOM 3aBUCUMOCTH, 3TO NMPOMEXYTOYHOE

BblYMCneHne noapobHo 3anuceiBaetcs. O603HaYeHe BENNYMH U TEPMUHONONSI B MOSICHUTENbHOA

3anuncke HOMXHbl COOTBETCTBOBATL MPUHSTHIM B y4ebHMKaXx.

PewweHue 3ana4 npu HE06XOAMMOCTM LOMXHbI MAMIOCTPUPOBATLCS CXEMaMU U rpadgouikamu,

TILATENbHO BbIMOIHEHHBIMY B COOTBETCTBYIOWMNX MECTaX.

nMcbMeHHas MucbMeHHas paboTa npencTasnsieT coboi CaMOCTOATENBHOE HAayYHOE NCCNefoBaHNe CTyAeHTa B
pabota obnactu onpeneneHHon oMcunnavHbl. Ha 0OCHOBE N3y4YeHWsi Mpa@BOBbLIX aKTOB M CMELMANbHOM
nuTEpaTypbl CTYLEHT LONXEH AaTb CaMO@CTOATENbHOE peleHre NPobnem B pamMkax n3bpaHHoii
TeMbI, NoKasaTb CBOE BUAEHWE TeX UKW UHbIX paccMaTtpreaeMbix BONPOCcoB. B npouecce
MOArOTOBKM MUCbMEHHBIX PabOT Y CTYAEHTOB Pa3BUBAETCS TBOPYECKAS aKTUBHOCTD,
hOPMUPYIOTCS YMEHUS BbISIBNSTb UMEIOLLMECS NPOBIEMBI M HAXOANTb NYTU UX PELLEHMS.

TecTMpoBaHue | TecToBble 3aaHusl NpefHa3HaveHbl 415 YCBOEHUS| OCHOBHBIX MOMOXEHUI TEOPUM OpraHmM3auuu,
LNS 3aKPENNeHNs 3HaHWM, NosyYeHHbIX B MPOLECCe NEeKLMOHHOro Kypca, CEMUHAPCKON 1
CaMOCTOSITENIbHOM PaboTbl C OCHOBHOM W AOMNONHWUTENbHOW NUTEpaTtypoii. TecTbl - 3T0 BOMPOCH
Uny 3aaHus, NpeaycMaTpuBatoLme KOHKPETHbIA, KpaTKUiA, YeTKUI OTBET Ha MMEIOWMNECS! 3TaNoHbI
OTBETOB. B TECTOBbIX 3aaHMsIX B KaX,A0M BOMPOCE A0 4 BAPUAHTOB OTBETOB, U3 HUX OAUH
BapUaHT OTBET NPaBUIbHbINA.

pedepar Mogrotoska pedpeparos HanpaeneHa Ha pasBuUTNE U 3aKpenieHne y CTyAeHTOB HaBbIKOB
CaMOCTOSITENBHOMO rNyboKOro, TBOPHECKOrO 1 BCECTOPOHHETO aHann3a Hay4HoW, METOANYECKOW U
LpYrov nuTepatypbl Mo akTyanbHbIM NpobnemMam OMCUMNAVHLI; HA BbIpaBoTKy HABLIKOB U YMEHUI
rpamoTHO 1 ybeauTenbHO usnaratb Matepmar, YeTko (POPMyIMPOBATL TEOPETUHECKNE
06061WeHNs, BbIBOABI M MPAKTUHECKUE PEKOMEHAALNM.

Pedpepathbl LOMKHBI OTBEYATb BEICOKMM KBANUMUKALMOHHBIM TPEBOBAHUSIM B OTHOLIEHNN
Hay4YHOCTM COAEepPXaHns 1 OPOPMIEHUSI.

TeMbl pepepaTos, Kak Npasuno, NOCBsLEHbl PACCMOTPEHMIO 0fHOM npobnembl. O6beM pedhepata
MoxeT ObiTb 0T 12 10 15 cTpaHUL MaWWHOMMCHOrO TEKCTA, OTreYataHHoro Yepes 1,5 nHtepeana,
a Ha KoMrbtoTepe Yepe3 1 nHTepBan (CAUCOK NUTEPaTypbl U NPUNOXEHNS B 06BEM HE BXOOST).
TekcToBas 4acTb paboTbl COCTOMT U3 BBEAEHUS, OCHOBHOW YaCTV U 3aK/IOHEHNS.

Bo BBEAEHWU CTYyLEHT KpaTKo 0BOCHOBBLIBAET akTyanbHOCTb N3BpaHHOM TeMbl pedoepara,
pacKkpbIBAET KOHKPETHBIE LIENW 1 3a4a4u, KOTOpble OH COBMPAETCS pewnTb B XO4Ee CBOEr0
HebOMblIOro UCCNELOBaHMS.

B ocHOBHOIM YacTu nofpobHO packpblBaeTCcs conepXaHne Bornpoca (BONpoCoB) TEMbI,
CONPOBOXAAoLWeecs aNeKTPUHECKMMN CXEMaMM CUCTEM, ONNCAHNEM N HA3HAYeHNe CUCTEM,
[OCTOMHCTBA U HEJOCTaTKN KaXao0W CUCTEMbI.

B 3akntoyeHun KpaTko LOMKHbI BbITb CHOPMYNMPOBAHBI MOMYYEHHBIE PE3YNbTAThl UCCNEA0BAHNS
1 AaHbl BbIBOAbI. Kpome Toro, 3akniodeHne MoXeT BKAYaTb NpeasioXeHns asTopa, B TOM YUCHE 1
No LanbHerwWweMy U3y4eHnio 3anHTEPECOBABLUEN ero NPo6neMbI.

B cnvcok nutepatypbl (MCTOYHUKOB 1 IMTEpaTypbl) CTYAEHT BKAKOYAET TONbKO T€ AOKYMEHTbI,
KOTOpble OH MCNONb30Ban NpW HanucaHun pedgeparta.

B npunoxeHun (NprnoxeHns) K pegoepary MoryT BIHOCUTbCS Tabnuubl, Fpadoukm, CXEMbI U
Apyrue BcriomorarefibHble Matepuanbl, Ha KOTOPble UMEIOTCS CChINKKN B TEKCTE pedoepara.
Pedpepat nonxeH 6biTb BbINONHEH 32 O4MH MECALL [0 HaYana ak3aMeHaUoHHOM ceccun.
CTyLeHTbl, He NPeACTaBMBLIME B YCTAHOBNEHHBIV CPOK pedoepart, nmbo nonyynBLINE OLEHKY
?HEeynOBNETBOPUTENBHO?, K CAaye aK3aMeHa He JOoMyCKatTCS.

9K3aMeH OK3aMeH SIBNSIeTCs 3aK04MTENbHbIM 3TarnoM n3yvyeHns yqe6H0|7| AncunnnnHbl 1 MeeT LUenb
npoBepuTb TeopeTnyeckne 3HaHuA 06y‘-|8.}OLIJ,I/IXC$|, MX HaBblKN N YMEHNE NPUMEHATb NOoJlydeHHble
3HaHNA Npu peweHnn NpakTn4ecknx 3anay. I'Ip|/| noaroToBke K 3K3aMeHy HeobxoanMo onupartbcA,
npexnae Bcero, Ha nekuumn n 0OCHOBHYIO nnTepartypy no gucunnninHe, a Takxe Ha NCTOYHUKMN,
KOTOpblE pa36v|par|v|Cb Ha HaﬁopaTOpHbIX/I'lpaKTI/I'-IeCKI/IX 3aHATUAX B Te4eHne cemecTpa.
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Bup pabot MeTtoaunyeckue peKkomeHaauum

KypcoBasi pabota | MeToanyeckme ykasaHus Nno BbIMOMHEHWIO KYPCOBbIX paboT AaloT ykasaHusi OTHOCUTENbHO 0BLwmx
no AMCUMNIVHE | NPenbsBnsieMbIX TPeOOBaHNI 1 PeKOMeHAALUI Mo HANMCaHWIO U OCDOPMIEHUIO CTYAEHYECKMX
KypcoBbIx paboT, a Takxe TpeboBaHuii B 06beMe nporpamMmmbl y4e6HOM AucuUmnivHbl. BeinonHsis
KypcoBble paboTbl, CTyAeHTbl NprobpeTaroT onbiT paboTbl C HAYYHOW NUTEPaTYPON,
BblpabaTblBaloT 11 COBEPLIEHCTBYIOT JIOTUKY U3NOXEHNUS MaTtepuana, a Takxe npuobpertaroT yMeHust
1 HaBblK/ TBOPYECKOrO NMPUMEHEHWSI TEOPETNHECKMX MOMOXEHN, CBA3LIBAS X C COBPEMEHHO
LEeCTBUTENbHOCTbBIO.

HayyHbI goknag | HayyHblil noknapn npencrasnsiet coboi nccnenoBaHne No KOHKPETHOW npobneme, N3N0XeHHoe
nepen aynmtopuein cnywateneii. PaboTta no nogrotoBke Hay4yHOro foknana BKAYaeT He TONbKO
3HaKOMCTBO C NUTEPaTypoi No n3bpaHHON TeMATUKE, HO 1 CAMOCTOSTENbHOE U3YYEHNE
onpegneneHHbIx Bonpocos. OHa TpebyeT 0T CTYAEHTA YMEHNS NPOBECTY aHANM3 N3y4YaeMbix
MPOLLECCOB, CMOCOBHOCTW HarNsAHO NPEACTaBUTb UTOMM NPOLENAHHOM PaboThbl, M HTO OYEHb
BaXHO 3amMHTEpecoBaTb ayaMTOPUIO pesynbTatamMu CBOEro uccnenosanus. CnegosarenbHo,
MOAroTOBKA HAy4yHOro goknana Tpedbyet onpeneneHHbIX HaBbIKOB.

HayuHbiin noknan MoxeT OblTb MOATOTOBMAEH A5 BEICTYNNEHNS HA CEMWHAPCKOM 3aHATUN,
KOHDEPEHLMMN HAYYHOrO CTYAEeHYEeCKOro obWwecTsa, Unn B pamkax nposoaumoro 8 KOY kpyrnoro
ctona. B niobom cnyyae ycnewHoe BbICTYNNEHNE BO MHOFOM 3aBUCWT OT NPaBUNbHOW OpraHn3aumm
camoro npotecca nogrotoBkn Hay4Horo noknana.

MoaroTtoBka Hay4yHOro [oKnana BKAOYAET HECKONbKO 3Tanos paboTh:
|. BBIBOP TEMbl HAYHHOIO OOKNALA.

[l. 1O,0B6OP MATEPUANOB.

[1l. COCTABNEHWNE MJTAHA OOKNALA. PABOTA HAL TEKCTOM
IV. OPOPMJIEHNE MATEPWAJIOB BbICTYTITIEHUS.

V. NOArOTOBKA K BbICTYTNEHNIO.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

OcBoeHue gucuMnInHbL "OnekTpuyeckne cTaHUUmM M NoAcTaHUMK" NpeanonaraeT UCnonb3oBaHne cneayollero
NpPOrpamMmMHOro obecneyeHns 1 MHPOPMAaLIMOHHO-CNPABOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

11. OnncaHue maTepuanbHO-TeXHUYeckomn 6a3bl, HEO6XOAUMOW ANs OCYLLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npowecca no gucuunanHe (Moayno)

OcBOEHME OVCLMNINHBI "DNEKTPUYECKME CTAHLIMM U NOACTaHUMK" NpenonaraeT UCrnonb3oBaHue cneayioLero
MaTepuanbHO-TEXHNYECKOro obecneyeHuns:
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 13.03.02
"ONeKTPO3HEPreTMKa 1 SNEKTPOTEXHMKA" 1 MPOGIUIID NOArOTOBKM DNeKTPOCHabXeHME .
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