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

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

BbII'IyCKHI/lK, OCBOUBLINIA ONCUUNNNINHY:
JonxeH OEeMOHCTpMpoBaTb CrNoCOBHOCTb M FOTOBHOCTb:

B pesynbtate naydeHns AUCLMNANHBI 00yYatoLWMACs JONXKEH:

3HaTb - pa3BUTUE COBPEMEHHbIX HANpPasieHNin 3NeKTPOCTaHLUMIA 1N NOLACTAHLUMWIA;
-OCHOBHbIE KaTeropun, NnoOHATNA N TepMUHbI, NCNONb3yeMble B coaepXaHun ancunnnnHbl;
-3NEKTPUYECKNE CXEMbI, CXEMbI 3aMELLEHNS U PEXUMBbI;

yMeTb -ONpeaensTb, NPON3BOANTb pacyeT napamMeTpoB 060pyNOBaAHNS, CXEM 3AMELLEHNS N PEXUMOB INEKTPUYECKNE
CTaHLMA U NOACTaHLWIA; paccunTbiBaTb U BbIBMPaTh CPELCTBA PEryNMPOBaHNS HANPSXEHUS; paCCYNTLIBATD
TEXHUKO-3KOHOMUYECKMNE MoKa3aTeny BApUAHTOB U BbibMpaTb paumnoHanbHbIi BapraHT;

BnafeTb- pa3paboTkol YepTexei, NCNoNb30BaHNS CNPaBOYHOM HAay4YHO-TEXHUYECKOWN NNTepaTypoit, aHann3om
pe3ynbTaToB pacyeToB PeXUMOB paboTbl 060pynoBaHMS.

2. MecTo AUCUMNNNHDBI B CTPYKTYpe OCHOBHOWM NpodpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

JaHHas yuebHas aucumnimHa BkitoyYeHa B pasznen "b61.B.0.10 OucumnanHel (Mogynm)" OCHOBHOI NPOGECCHMOHANBHOM
obpaszoBatenbHoi nporpammbl 13.03.02 "9SnekTpoaHepreTvka 1 anekTpoTexHuka (9nekTpocHabxeHne)" n 0THOCUTCS K
06513aTeNbHBIM AUCLMUNANHAM.

OcBauBaetcs Ha 4, 5 kypcax B 7, 8, 9 cemecTpax.

3. O6bem gucumunInHbl (MOOyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYyecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy oby4yaloLLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas Tpyn0eMKOCTb AUCLMMNAUHBI cocTaBnseT 13 3a4eTHbIX(ble) eanHuL(bl) Ha 468 Yaca(os).

KoHTtakTHasi paboTa - 50 yaca(os), B TOM 4ynucne nekuun - 18 yaca(oB), npakTuyeckme 3aHsTUs - 12 yaca(os),
nabopaTtopHble paboTbl - 20 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 400 yaca(os).
KoHTponb (3a4éT / ak3aMeH) - 18 yaca(os).

dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUNANHBI: OTCYTCTBYET B 7 CEMECTPE; 3Kk3aMeH B 8 ceMecTpe; ak3ameH B 9
cemecTpe.

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONTMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl N0 AUCLMNNIUHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspnenbl oucuuniavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl

Tema 1. CoBpeMeHHbIE NCTOYHUKU 5 AR
PernctpalimoHpbiin Homep 1029066519 2
CrpaHnnua|3 n3|24. ins yHlf[

1 Al

it
BEPCHTET

A

KETPOHHBH

AHATTAMECKAR CrCTEMA KPY



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

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 [,
3NeKTPoCTaHUmn

45

Tema 7. TEXHNKO-3KOHOMUYECKME
pacyéTbl BbIGopa CXeM.
HopmaTueHble nokasaTenum kayecTsa
3NEeKTPO3HepPrun; cpeacTea
OMCneT4epcKoro ynpasneHus u
CBS3N.

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 1029066519
Crpanuvua 5 us 24.
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B naHHon Teme paccMaTpmBaroTCA Takmne BOnpocCol, Kak: COBPEeMEeHHbIE NCTOYHUNKN SﬂeKTpMLIeCKOIZ MOLWHOCTH,
XapakTepucTtrmka MawnHHbIX 1 HEe MalWHHbIX NCTOYHUKOB, 0COB6EHHOCTM SﬂeKTpOCTaHLLMIZ.

CoBpeMeHHble NCTOYHKKM dnekTpuyeckon MowwHocTu: M9C, rmapoakkymynupytowme, npunusHsle, TOU, KSC, NP3C,
ASC, MMHMI3C. XapakTepucTimka MaWmHHbIX U HEMAWWHHBIX UCTOYHMKOB. OCOBEHHOCTUN INEKTPOCTAHLMIA.

[MepcneKkTNBHbIE NCTOYHUKM 3nekTpudeckoin mowHocTn: ASC, BeTpoBble, CONHEYHble, nukoBble, M, MuHnTILL

XapakTepucTiku, napameTpsbl, nokasaTenu, Tunbl 1 BUAbl reHepatopos, pyb./MBT, TyT1/kBT*uac, pyb./kBTeyac.
HomunHanbHble HanNpsXeHns.

CUHXPOHHble reHepaTopbl. HaszHauYeHVe, OCHOBHble napaMeTpbl, XapakTepuUCTUKI, 0COBEHHOCTM KOHCTPYKLIMK
CUHXPOHHble reHepaTopbl. CcTemMa oxnaxaeHus, perynnpoeaHme o60poToBs, BO30yXaeHNs
BkntoueHne reHepatopa, ratieHve nons, peryimpoBaHne 4acToThbl, HANPsXKEHUs.

XapakTeprcTrika MalWMHHbIX Y HEMALWMWHHbBIX UCTOYHMKOB. OCOBEHHOCTN anekTpocTaHUmit CXeMbl reHEPaToOPHOro
HanpsiXeHWsl CTaHUUIA, pexum paboTbl HeNTpanu reHeparopa

CxeMbl 0nepaTUBHOIO HaMPSXEHWs CTaHLUMWIA U NOACTaHLMIA

CxeMbl COBCTBEHHbIX HyX [ CTaHUMA U NOACTAHLMIA

Tema 2. OCHOBHOe 3neKTpoTexHUYeckoe o6opynoBaHue, annaparbl U ycTpoicTea. Mx Boibop. Knaccudomkaums,
Ha3HayeHue, 0603HaYeHNs1, OCHOBHbIE NapameTpbl, yCTOWYMBOCTb paboTbl

B naHHoIi TeMe paccMaTtprBaeTcsl OCHOBHOE aneKTpoTexHuyYeckoe obopyaoBaHue, annapaTtbl U yCTPOMCTBa, UX BblGOp,
Knaccudprkaums, HasHadeHre, OCHOBHbIe MapaMeTpbl, yCTOWYMBOCTb PpaboTbl 060pyLOBaHNS.

CunoBble TpaHCOPMAaTOPbl: 0COBEHHOCTM KOHCTPYKLIMIA, TUMbI, MAPaMeTpbl, CUCTEMA OXNaXAEHWS, MaPKNPOBKA.
Cnocobbl 3a3eMNeHUst HEWTpany TPaHCOPMaTOPOB.

CTaH}J,aprI CUNOBbIX TpaHC(bOpMaTOpOBZ WwKana HoOMMHasnbHbIX MOLWHOCTEN, HOMUHANBbHbIE HanpsaXxeHus O6MOTOK, CXEMbl
N rpynnbl coe fjuHeHuns 0bMOTOK.

AsToTpaHcopmaTopbl. HoMuHanbHas, TMnosas u NPOXOAHAS MOWHOCTW, KO3(POULMEHT TUMOBOI MOLHOCTH.
BekTopHas ouarpamma HanpsxeHns He 3a3eMneHHol YacTu npu ogHodasHom K3.

Llenecoobpa3HocTb NPMMEHEHNS1 aBTOTPAHCHOPMATOPOB. YCNOBWS napanienbHoin paboTel aBTOTPaHCHOPMaTOPOB.

CVHXpOHHbIE KOMMeHcaTopsl. Micnonb3oBaHne TypboreHepaTopoB 1 rMaporeHepaTopoB B PEXMME CUHXPOHHOIO
KoMneHcaTopa.

N3meputenbHble TpaHcopmaTopbl ToKa.

V3meputenbHbie TpaHcopMaTopbl HANPSXEHMWS.

TokoorpaHuymBsatowme peakTopbl.

BbI60p KOMMYTALMOHHBIX annapaToB: BelKNoYaTenei u pa3beanHUTENei.
Bbikntoyatenu Harpysku.

BakyyMHble, anerasoBble BbIK/tO4YaTENN.

ManomacnsHble, anerasosble, BO3AYLWHbIE BbIKOYATENM.

Knaccudpmkaums pacnpenenutensHoix yeTpoiicts. OCHOBHbIE TpeboBaHMSI.
KomnnekTHble TpaHcgopmatopHbie nogctanumm (KTT).

Tema 3. JluarHoCTUKa 3NEeKTPOO6OPYAOBaAHUS CTAHLUIA U NOACTAHLIUIA
TexHonorunyeckas CTpykTypa AMarHoCTUKU anekTpoobopyaosaHus Tr1

MepBbIfi TEXHONOrMYECKUIA YPOBEHD - aBTOMATU3MPOBAHHBIA KOHTPOMb COCTOSIHNS OCHOBHOIO 3N1eKTPO0B60pY.LOBAHNS MO
pesynbTataM MOHUTOPUHIA NapamMeTPOB HOPMasbHbBIX U aBaPUIAHBIX PEXUMOB PaboThl.

JaHHoe HanpasneHue paboTbl He TpebyeT ocHalleHNs 06opynoBaHUS OOMNONHUTENbHBIMU AaTYMKaMy U YCTPONCTBaMM.
MepBryHas MHGOpPMaLMs MOXET BbITb MONyYeHa OT CYLEeCTBYIOWUX PErMCTPATOPOB aBapUIAHbIX COBbLITUI,
cywectsytoweit cuctemol ACY Tl noactaHumii n npeanpusatuin n AUUC KYS. Heobxoauma paspaboTka anropuTMoB U1
nporpamMMHoOro obecneyeHns Ons BKMOYEHNS TakMx METOLOB KOHTPONS B COCTaB cywecTaytowwumx cuctem ACY Tr.

Ha 9TOM Xe ypoaHe MOXET NCcnonb30BaTbCs I/IHCpOpMaLI,I/Iﬂ oT CFIeLlI/IaHI/I3VIpOBaHHbIX CucTteM onarHOCTuKH,
yCTaHaBﬂVIBaeMbIX Ha sneKTpooéopy,uosaHmm. |_|pl/l 9TOM, yCTaHOBKa TaKnX CUCTeM OUArHOCTUKN Ha
sneKTpooﬁopy,uOBaHme OOJTXXHa OCyU.I,eCTBJ'IFITbCﬂ TONbKO I'Ipl/l Hann4nm TexHonorm4eckoro 1 akOHoOMmM4yeckoro
ob6ocHOBaHuS.

BTopoii TexHoNnornyeckuii ypoBeHb - Nepuroanyeckinin KOHTPONb NapaMeTpos padoTalollero B HopManbHOM pexuMe
obopynoBaHus nog paboynm HanpsXXeHeM ¢ UCMoNb30BaHMEM COBPEMEHHbIX MeTOA0B 1 annapaTypbl.

TpeTnii TEXHONOrMYECKUA YPOBEHD - MPOBELEHNE UCNBITAHWUIA U U3MEPEHUIA HA OTKItOYEHHOM 060pynoBaHUN. Takoi
KOHTPO/b OOMXKEH OCYWECTBNATLCA TOMBbKO B TEX Clyyasix, Korga oTCyTCTBYIOT METOAbl U annaparHble CpeacTsa
BbISIBNEHNS Kakmx nnbo nedoekToB 0b6opynoBaHNs Ha NEPBOM M BTOPOM TEXHONIOMMYECKNX YPOBHAX UMW ONS YTOYHEHNS
XapakTtepa 1 Mecta AedyekTa, ero onacHoCTh 1 TEXHONOrMK yCTpaHeHusl nedekToB (06 beMbl 1 METOLbI
PEMOHTHO-BOCCTAHOBUTENbHbIX PABOT), BbISBAEHHbLIX HA MNEPBOM WU/ BTOPOM TEXHONOTMYECKOM YPOBHSIX.

Tema 4. PeneiiHag 3aluuTa u NnpoTuBOaBapuiiHaA aBTOMaTuKa, ynpasjieHue, CUrHanusauus, 6N1oKMpoBKa, y4éT n
n3mepeHue

B naHHol Teme paccmaTtpriBaeTcsa peneiHas sawmta u npoTusoasapuiiHas asTomatuka, ynpaesneHue, CurHannsaums,
61M0KNPOBKA, Y4HeT U M3MepeHNe.
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Bbibop npenoxpaHuteneii onis TokoBol 3awutel. ObecneyeHne CeNeKTUBHOCTA B CETSIX, 3aLUMIEHHbIX
npenoxXpaHuTENsMu.

WNcnonb3oBaHve pacuenuTenein aBToMatMHeckunx Bolkntodatenein no 1 kB ons peannsaummy TOKOBbIX 3aWMT.
MonynpoBOAHVKOBbLIE pacLEenUTEny.

MakcumanbHas TokoBas 3awmTa (MT3). Tok cpabatbiBaHus, CENeKTUBHOCTb. Bpems cpabatbiBaHns MT3.
XapakTepucTrKm BblAEPXEK BPEMEHU.

Kakue TpeboBaHus npeabsBSOTCSA KO BTOPUYHBIM 0BMOTKaM TpaHcopMaTopos Toka TA v HanpsixeHus TV?

duUnbTpbl TOKa HyneBol nocneaosaTenbHoCTU. TpaHcdopMaTopbl HyNeBoi NocnenoBaTelbHOCTM. 3HAa4YeHNs TOKOB
HebanaHca.

Kakue TpeboBaHus npeabsBnsoTCA K MapKMPOBKE NMPOBOLOB, NPUCOEANHEHHbBIX K cOOpKaM (psLoB)3aX1MOB 1
KOHTPOnbHbIX kabenein?

NcToYHNKIM onepartneBHOro Toka. PaboTta cxem NCTOYHMKOB BbINMPAMJIEHHOIo0 ONepaTnBHOro Toka.

®DyHKUMOHaNbHbIE CXeMbl AnddbepeHumnanbHON TOKOBON 3awuTbl TpaHcgopmatopos. [pogonbHas auddepeHumanbHas
TOKOBas 3awwuta. HasHauveHue. MpuHumn paboTbl, onddepeHumansHble pene Tunos A3T-11. PCT-15. Buibop
napameTpoB cpabatbiBaHWs U TpaHCHOPMATOPOB Toka. Cnocobbl MOBbIWEHNS YYBCTBUTENBHOCTU.

MonepeyHas andgodpepeHUManbHas TOKoBas HanpaeneHHas sawmTa. HasHadeHve. MprHUMNb AeincTeus 1 Beibop
napameTpoB.

MakcumanbHas TokoBas 3awuta (MT3) TpaHcopmaTopos u ogHodasHbix K3 3awmtsl 3T.

Ocob6eHHOCTK 3alnThbl TPaHCHOPMaTOPOB, NOAKMIOYEHHBIX K NMMHUM 6e3 BbikntouaTenel Ha CTOPOHE BbICLIEro
HanpAXeHus.

Tema 5. U3onsums un nepeHarnpsixxeHue. Usonsauus oGopyp,oaava. JAdwnarHocTuka cocTosiHUsi U3oNALUMN.
UcTouyHukm nepeHanpsXXeHUn. PeXxumbl paﬁoTbI HeWuTpanu u 3asemneHusi

Tema 5. Mi3onsumst u nepeHanpsxeHve. Maonsums obopynosaHus. JuarHocTvika CoCTOSAHUS U30NSAUMK. VICTOYHMKN
nepeHanpsixXeHwn. Pexumebl paboTbl HeTpanu 1 3azemneHns MeToabl OMArHOCTVKA COCTOSIHUSI US3ONSLMMN U
MeponpusaTAS NpeaoTBpalleHns BO3MOXHOro nNpobos naonsumn anektTpoobopynosarus. Micnonssosanue OlMH,
KOHIEHCaTOPOB, FPO303aLMTHOr0 TPOCa, PE3UCTOPOB.

N30onaumoHHbIE KOHCTPYKUMK, NMHEHas CLenHas apMaTtypa, OrnopHast KOHCTPYKLMS, HATSXXHbIE, MOABECHbIE, TMPNSHAbI,
NnacTVKOBblE, MOPTasbl M KOHLEBbLIE OMOPbI NMMHKIA anekTponepenay. Cuctema 3a3eMNeHns 1 rpo303alumnTbl Ha
SNEKTPOCTAHLMSX U NOLCTAHLIMSIX.

Tema 6. Cxembl YCTPOMCTB, rMaBHbIX CXEM 3/IeKTPOCTaHLMUA M NOACTaHLU WA, onepaTuBHblie CXeMbl, CXeMbl
3aMeLLLeHNsi, COOCTBEHHbIX HYXJ, 3NeKTPOoCTaHUUn

CxeMbl yCTPONCTB, MaBHbIX CXeM 9NeKTPOCTaHUMIA 1 NOACTaHUMIA, ONepaTUBHbIE CXEMbl, CXEMbl 3aMeLLEHNS,
COBCTBEHHbIX HYX [, 3NEKTPOCTaHUMIA 1 NoACTaHUMA. Pacuétbl TpéxdpasHoro K3, notepu HanpsixXeHUs 1 MOLHOCTY Ha
TpaHcgopmartope. MeTtoabl orpaHmyeHms TokoB K3 Ha anekTpocTaHumsax 1 NoACTaHUMSX:

- TpaHcdhopMaTopbl C pacluennéHHon 0bMOTKOIA;
- TOKOOrpaHn4ymBearolLme peakTopsbl

Ob6opynoBaHve kaHana BY cBaan n TenemexaHvku, 3arpaantenu, (UnbTpbl NpUcoeauHeHnsl, KOHOEHCaTopbI,
0CobeHHOCTHY No:

- KOHCTPYKLMMK;
- ralweHuIo oyru;

- npuBsoay;

- N30n5UnK;

- HaNPAXeHuio;

- TOKY OTK/OYEHWUS;

- napameTpam Bbibopa.

ONeKTponpPUBOAbI KOMMYTaLMOHHOIO 060PYLOBAHNS 1 annapaTtoB. DNeKTPOMAarHUTHbIe, MPY>XUHHbIE, 3HEPrus
3apsXEeHHOro KoHaeHcaTopa, NHeBMaTnyeckume.

Tema 7. TeXHUKO-3KOHOMUUYECKME pacyéTbl Bbibopa cxeM. HopMaTuBHbIE NOKa3aTenu KayecTBa 3N1eKTPO3Hepruu;
cpepncTBa OUCMNETYEPCKOro yrpasneHUs U CBA3W.

Tema 6. TexHMKO-3KOHOMMYECKME pacyéThl Bbibopa cxeM. HopMaTtuBHbIE Moka3aTenu KayecTsa SNeKTPOIHePru;
Cpe,D.CTBa ONCneT4epcKoro n TexHonorn4yeckoro ynpasneHus. ,D,VICI'IeT'-IepCKVIe WnTbl N MHEMOCXEMDI (aKTI/IBHbIe n
NnaccuBHbIE)

Cpenctsa ancneTyepckoro texHonornyeckoro ynpasneHns BYTO, AHKA, TM, Ceasb. ACKY3, ACY-TI, ACAOTY.

Tema 8. 3azemnsioLme yCTPOUCTBA INEKTPOOOOPYAOBaHNSA U MOJTHME3ALLLUTA COOPYXEHUN
PernameHT MY3 B yacTi 3a3eMnsoWmx yCTPONCTB aNeKTPO0OOpYI0BAHUS U MONTHNESALLNTHI
coopyxeHunii; HopmatueHble BennMUYuHbl 3Y 1 MONHUE3AWMNTbI. MOBTOPHOE 3a3EMNIEHNS HYNS.
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3asemneHneM Bceri yCTaHOBKM UK ee 4acTu Ha3blBaeTCcs NpeaHaMepeHHoe ranbBaHNYeckoe CoeauHeHne ¢
3a3eMnaoWMM YyCTPONCTBOM. COBOKYMHOCTb 3a3eMANTENS M 3a3EMNSAIOWMX NPOBOAHNKOB HA3bIBAETCS 3a3EMSIOWNM
YCTPOWCTBOM.

3aHyneHvnem B anekTpoycTaHoBkax HanpsxeHnem o 1000 B HasbiBaeTCs npefHaMepeHHoe CoeMHEHNe YacTen
SNEKTPOYCTAHOBKMW, HOPMaNbHO HE HaXOOAWMXCS MOA HanpsXXeHUeM, C ryxo3a3eMIeHHON HelTpanbio reHeparTopa nnm
TpaHcopmMaTopa B ceTax TpexcpasHoro Toka, ¢ rnyxo3aseMiieHHON cpefHein TOYKON NCTOYHUKA B CETSAX NOCTOSAHHOMO
TOKA.

BbipaBHMBaHWE NOTEHUMANA - METOL CHUXEHUS HANPSXEHNS NPUKOCHOBEHUS 1 Wara Mexay To4Kammu aneKTpriecKoii
Lenu, K KOTOPbIM BO3MOXHO OJJHOBPEMEHHOE MPUKOCHOBEHWE UMK HA KOTOPbIX MOXET OAHOBPEMEHHO CTOSITb YENOBEK.
BbipaBHVBaHWE NOTEHUMANA OCYILECTBASAETCS INEKTPUYECKAM COEANHEHNEM METANNNYECKMNX KOHCTPYKLIA,
HaxoAsWmnxcs BONN3N 31eKTPOYCTAHOBKM C €€ KOPMYCOM, a TakXXe hOpMMPOBAHNEM 30HbI PACTEKAHMS MyTEM
MCMOMb30BaHNs CreumnanbHbIX 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 HanpsaXxeHns
CeTn, CXeMbl CaMol ceTu, pexnma ee He|7|Tpan|/|, COCTOSAHUA n3onaumm Tokoseaywmx yacTten oT 3eMnn U T.1.

Pasnuyatot cetn ¢ n30nMpoBaHHOM HENTPANbIO, KOrAa HenTpanb TpaHcopmaropa K 3a3eMnsiowemy yCTponCTBy
HEeMNoCPEeACTBEHHO HE NMPUCOEOVHEHA NN NPUCOEANHEHA Yepea annapatbl ¢ 60NbLUM CONPOTUBAEHUEM (HaNpUMep,
Yyepes TpaHcqopPMaTOPbl HAMPSAXEHUS), U CETU C FYyXUM 3a3eMNeHNeM HeNTpanu, Koraa HemTpanb TpaHcdopmaropa
WV reHeparopa npucoeamHeHa K 3a3eMnsiolemy YyCTPONCTBY HEMOCPEOCTBEHHO UM Yepe3 Masioe COnpoTUBIIEHNE
(Hanpumep, Yepes TpaHcdopmaTop Toka). [loBpexaeHne n3onaumMm TOKOBeOyLWNX YacTen 1 COeAUHEHNE UX C
3a3eM/IEHHBIMU KOHCTPYKTUBHbBIMU HYaCTSIMU MU HEMOCPELCTBEHHO C 3eMNE CBS3aHO Yale Bcero nnbo ¢ Tokamu
0LHO(A3HOro 3aMbIKaHus Ha 3EMIIIO (B CUCTEME C U30NMPOBAHHON HENTParbo), Nnbo ¢ Tokamn ogHogpasHoro K3 (B
CUCTEME C IMyX03a3eMNIEHHOW HerTpanbio).

Tokun 3aMblkaHuWiA Ha 3eMIO npu He6ﬂaFOI'IpI/IFITHbIX ycnosusax (roproqaﬂ cpena, 06prB 3a3eMAarwmnx NnposoOHNKOB UMn
NX OTCYTCTBME, NNOXNEe KOHTAKTbI, NICKPOBbIE MPOMEXYTKN U T.I'I.) MOryT Bbl3BaTb NOXap Win B3PbIB. nOSTOMy
3a3eM/ieHne n 3aHyneHune cnenyet paccmartpmBatb Kak cpencrteso 3ﬂeKTp06e3OI'IaCHOCTI/I n |'|O)K3pHOI7I 6e3onacHocTu.

Tema 9. Pexxumbl paboT cTaHLUMIA U NoACTaHLLUIA
PaznuyaioT nBa OCHOBHbIX pexuma paboTbl anekTpoobopyaoBaHNS:
1. HopmManbHbI pexum, xapaktepuayeTcs:

- HOMUHa/NbHBLIM TOKOM 3MIEKTPUYECKOro annapara - ToT HaubonbLMiA TOK, NPX KOTOPOM annapaT MoXeT paboTaTb CKofb
YroZlHO ANUTENbHOE BPEeMs, ECNv TeMnepaTtypa OKpyXatowero Bo3ayxa He NpeBbllwaeT pacyeTHon BennuuHbl +35?7C,
JOMKeH ObITb Gonblle MakcUManbHOro Toka Harpyaku Lenuv (ToKoBas neperpyska annapara BeaeT K pe3komy
COKpalLeHWio ero cpoka cnyx6bl; yBenvyeHue TemMnepatypbl BO34yxa LONXHO MPUBECTU K CHUXEHWIO BENNYUHDI
HOMWHANbHOro ToKa U HaoboporT).

2.Pexunm KOpoTKMX 3aMbIKaHUIA, XapakTepuayeTcs:

- TEPMNYECKOI CTOMKOCTbIO - 0bnagaeT TOT annapat, TOKOBeaylm e YacT KOTOPOro Npw K. 3. He HarpeBatoTCs CBbile
200-3007C B 3aBMCMMOCTHM OT poa M30NSaLMN METANNIA TOKOBELYLEN YacTu;

- SJ'IeKTpOD,I/IHaMI/I‘-IeCKOM CTOWKOCTbIO - 0bnanaet ToT annapar, Tokosenywme 4act KOToporo BbloepXxXmsarT 6e3
paspyleHnsa nnm n3aMeHeHna qoopmbl yaapHble TOKU K.3.

- HOMUHAIbHBIM HaNPSXXEeHNEM 3IEKTPUYECKOro annapara - MexaygasHoe HanpsixXeHne, YnucneHHo bonbliee nnm
paBHOE HOMUHAIbHOMY HanpPsiXXeHWIo TON 3NEeKTPUYECKol CeTW, B KOTOPOI OH paboTaeT; annapat LONXeH ANUTENbHO
paboTtatb 1 Npu NoBblweHHOM Ha 10-15% OT HOMMHANBHOrO HaNPSIXXEHNW.

Pexumbl paboT 060pyLoBaHMs No NOALEPXAHMIO YACTOThl M HANPSXEHUS reHepaTopa; 3anac cTatuyeckon
ycToumBocTn; KayaHus MOWHOCTM B CUCTEME, aCMHXPOHHBI X04. Pexumm paboTbl aCUHXPOHHOMO 3NEKTPOABUraTenNs.

Tema 10. PerynupoBaHue HanpsixXeH1sa U 4acToTbl Ha CTaHLMAX U NOACTaHLMAX

Ha anekTpocTaHumsax perynmpoBaHne HanpsxXeHns Npou3BOANTCS Ha reHepatopax v NoBsblWatoLwmX
TpaHcopmaTopax./IameHeHne HaNPsSXXeHUs reHepaTopoB BO3MOXHO 32 CYET PerynmpoBaHus Toka Bo3byxaeHns. He
MEHSS akKTVBHYIO MOLLHOCTb reHeparTopa HanpsXeHne MOXHO U3MeHATb B npefdenax 5 %. lNosbiweHne HanpsXeHus Ha 5
% CBepX HOMWHANbHOr0 COMPOBOXAAETCS YBENNYEHNEM MOTEPb B CTANN U NOBbIWEHNEM ee Harpesa. [pu CHUXeHWK
HanpsixeHus 0o 0,95UHOMHOMMHAaNbHbLIA TOK cTaTtopa Bo3pacTtaeT Ha 5 % W COOTBETCTBEHHO YBENMYMBAETCS Harpes
06MOTKW. Ha kax oo cTyneHn TpaHcchopMaumm Tepsetcs npnbnnantensHo 5-10 % HanpsxeHus. Moatomy
pEerynMpoBOYHOro fmanasoHa reHepaTopoB SBHO HELOCTATOYHO, YTOObI MOALEPXUBATD HEOOXOANMbIA YPOBEHD
HanpsixeHns B cet. KpoMe Toro, TpyoHO cornacoBath TPeboBaHns K perynmpoBaHnio HanpsixkxeHus y 6rmskmx u
yOaneHHbIX 3N1eKTponpuemMHUKoB. [103ToMy reHepaTopbl 9NeKTPOCTaHLMIA SBASIOTCS BCIOMOraTenbHbiM CPeACTBOM
perynnposaHus HanpsxeHusi. Kak eanHCTBEHHOE CPeACTBO PEryMPOBaHNs reHepaTopbl MPUMEHSIOTCS TONbKO A5
npocTelen CUCTEMbI: SNEKTPOCTaHUMS - HepacnpeneneHHas Harpyska. B aToM cnyyae Ha WirHax snekTpocTaHumm
OCYLLECTBNSAETCSA BCTPEYHOE PErYNMPOBaHNE HanpsiXeHns. MiaMeHeHneM Toka BO36YXAEHNS NOBbLIWAIOT HAMNPSXEHUE B
Yyacbl MaKkCMManbHOM Harpyskmn 1 CHUXaloT B Neproa MUHUMaNnbHOM Harpysku. MNoebiwarowme TpaHcgopmaTopbl Ha
SNEKTPOCTAHUMAX TOXE SBASIOTCS BCOMOratenbHbiM CPEACTBOM PErynMpoBaHms HanpsxeHus. TpaHcdopmaTopsl
MoLHoCTbO [0 250 MBA HanpsixeHuem 110 n 220 kB nMeloT yCTpoCTBO perynMposaHms HanpsxeHus Tuna Nb6B
(nepekntoyeHne 6e3 Bo3bYXAEHUS, TO ECTb C OTK/IIOYEHMEM OT CETU). YCTPONCTBO UMEET NPEeaEn perynmpoBaHus
HanpsixeHns 2x2,5 %. MNosbiwalolwme TpaHcopMaTopbl 6onblueil MOWHOCTM BbinyckatoTcs 6e3 yctpoiicts MNBB.

Tema 11. MukponpoueccopHasi TeXHUKa B CUCTeMax peneriHon 3alluTbl U aBTOMaTUKK
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MwuKponpoLueccopHOe YCTPONCTBO penenHomn 3awmTsl (cokpawéHHo M P3A, nHoraa LIP3A) - ycTpoiicTBo peneiiHom
3awWmnThl, ynpaensowas 4acTb KOTOPbIX peannaoBaHa Ha 6a3e MMKPOMPOLIECCOPHbIX 3NEMEHTOB (MUKPOKOHTponepa). B
HacTosuee Bpems Ml P3A sBnSOTCS OCHOBHbBIM HanpaBneHNEM PasBUTUS PeneHon 3awmTbl. [oMMMO OCHOBHOIA
GOYHKLMW - aBAPUINHOTO OTKNIOYEHNS aHepreTndeckux cuctem, MIN P3A nmetoT nononHUTenbHble oyHKLUMM NO
CPpaBHEHUIO C YCTPOMCTBAMU PENENHON 3aWnTbl APYrnX TUNOB (HANPUMER, SNEKTPOMEXaHUYECKUMIY pene) rno
perucTpaunm aBapuinHbix cutyaumin. B HEKOTOPbIX TUNAax yCTPONCTB BBEAEHbLI AOMNOMHUTENbHbBIE PEXUMbI 3aLNThI,
HanpuMep, PyHKUNSA onepexarowero OTK/IIYEHUS CUHXPOHHBIX 9/1eKTPOoABUraTenen npu notepe yCTon4nsocTu,
GoyHKUMS AanbHEro pes3epBUpOBaHNS OTKA30B 3aWMT 1 Bblko4aTenei. JaHHble oyHKUMM He MOTyT BbiTb peann3oBaHbl
Ha yCTpoCTBax peneHom 3aWwmTbl Ha aNEeKTPOMEXaHNYEeCKOon nnmn aHanorosoi 6ase.

Tema 12. UHHOBauUuu B ANNeKTPNYeCKnX CtTaHUunAX n noactaHUmngAx

PaspaboTaHa u BHeapsieTcs TeXHONOorus yMHbix ceteid (Smart Grid). Pa3paboTkm B aToih 06nacTv BeoyT KOMMNaHum
Microsoft, Hyundai, Siemens n gpyrue. B NMAO "®CK ESC" paspaboTaHa TEXHONOrMs NPoON3BoaCTBa
BbICOKOTEMMNEpPATYpPHbIX cBepxnpoBoaHnkoB (BTCI) ons kabenbHbIx aneKTpoceTeit. SBneHne cBepxnpoBOANMOCTHY
HabnofaeTcs Npy 0YeHb HU3KKX TeMnepaTypax (— 269 — 268 DC) Lns nonydeHns Takoi Temnepartypbl HEOOX0AUMO
cnoxHoe obopynoBaHue. boinu paspaboTaHbl CBEPXNPOBOAHMKU, paboTatowme npy TeMnepaType Xuakoro asora (- 165

C), nonyymBwne Ha3BaHUE BbICOKOTEMMEPATYPHbBIX CBEPXNPOBOAHMKOB. COo3AaHbl 1 NPOXOASAT UCMbiTaHWs kabenbHble
nvHUM Ha BTCI. Pa3paboTtka 3TanoHHOro M3MepuTenbHOro 06opynoBaHms HOBOrO NMOKONEHNUS Anst LMGPOBbIX
noactaHumiti Merging Unit. PaspaboTunkm n npoussoamtenu obopynosaHusi - OO0 "Mapc-OHepro" a3oHanonHeHHble
nHWMK. B ra3oHanonHeHHoM kabene Mexay NPOBOAHMKOM U U30NALMER HAXOAATCS MONOCTU, 3aNOHEHHbIE a30TOM Noj
nasneHvem 0o 3 MlMa. Takne nuHWM MOryT NPOBOAMTL 3neKkTpuyeckuin Tok o 500 kB. OonH n3 oteyecTBeHHbIX
paspaboTunkoB aaHHoro HanpaeneHus - 3AO "POCIPOEKT". BHenpeHwe cneumanuctamy rpynnsl koMmnanuii 3M
cepvv NPOOYyKTOB AJ1S KAYECTBEHHOIO PEMOHTA 1 COeIMHEHNS Kabenei, cpefin KOTOPbIX M30NSALUNOHHBIE MyddThl Fopsyei
N XONOAHOM ycanku, coeguHmuTeny CKOTYNOK C MpoKanbiBaWUMY COeAUHNTENbHBIMU KOHTakTamm. CeTeBoe HakonneHme
aHepruu. MNMpu NOHMXEHHOM NOTPEBNEHUN SNEKTPOIHEPrM (HOYBIO, B NETHUIA NEpUoL), BoipabaTbiBaeMyto
9NEKTPOCTAHLUMAMUN ANEKTPOSHEPI IO MOXHO HakananeaTb C NOMOLLbIO MaxoOBUKOB, MOHUCTOPOB (KOHOEHCATOPOB
60O EMKOCTK), akKyMynsiTOPHbIX HaTapeil.

Mpwn nepebosix ¢ nopadvein aNEKTPOIHEPT M NPOUIBOANTCS NEPEKIOYEHNE SNEKTPOCETUN HA MUTAHUE OT HAKONUTENBHOM
cTaHumMy. 3Ta MHHOBALMS AONXHA cTaTb OAHOM 13 coctasnsowmx Smart Grid. Mpumep Takoi paspaboTku -
akkymynstopHas 6atapest Power Wall ot komnaHum Tesla. AntOMUHWEBBIA KOMMO3WTHbIV NPOBOL NPON3BOLCTBEHHOMO
06beanHeHns 3M ans BbIcOkoBONbTHbIX JIDIM. Mo Harpy304Ho cnocoBHOCTY MPEBOCXOANT 0BbIYHbIE
cTaneanioMHuBble nposoda B 2 — 3pasa. OQHOBPEMEHHO YNy4leHbl MPOYHOCTHBIE Y MEXaHUYECKME XapaKTepuCcTrkm.
Lingpposoi TpaHcopMaTop. 3Ha4yeHns Toka U HanpsikeHus Ha NOACTaHLMSX U B 3NEKTPUYECKUX INHUSIX U3MEPSIOTCS
aHanorosbiMK TpaHchopMaTopamm U EMKOCTHbIMU AenUTeNnsMA. Takne n3MepeHust MeloT 3Ha4YUTENbHbIE NOrPELHOCTH.
Lincpposoi TpaHcdopMaTop € NOMOLLbIO MHHOBAaLMOHHOW CUCTEMbI AATYMKOB 1 SNEKTPOHUKN NepefaeTt [OCTOBEPHbIE
rokasaHus Toka U HanpsixxeHus B undgposom Buae. Lindpposas noactaHums. Takas noAcTaHLMs BKNOYAET B cebs
KOMMNEKC LMAPOBbIX U3MEPUTENbHbIX CPEACTB, PENeHON 3alumThbl, MUKPOMNPOLLECCOPHbIX CUCTEM YNpPaBieHnUs n pag
LpYyrux MHHoBauuii. HoBOBBeAEHME NO3BONMT ANCTAHUMOHHO Habnoaath 3a NapameTpamu anekTPoCceTen u
obopynoBaHUs, a Tak Xe aKChyaTupoBaTtb NoacTaHuUumio B aBToMatuieckoM pexume. NMAO "OCK ESC" coemectHo ¢ AO
HTL "®CK ESC" BBenn B akcnnyartaumio onbiTHyto LM Ha 110 kB. Ceepxnposogsiune HakonuTenu sHepruu.
MpocTenwnii BapnaHT HaKoNUTens - MHOYKUMOHHbIA. KaTylwka 13 cBepxnpoBoAasilero Matepmana, He MMeroLero
COMPOTUBNEHUS, MOXET COXPaHSATb IHEPrMio HECKOHEYHO [oNro, oThaBas eé no Mepe HeobxoanmocTu. KoMnaHus
"Pycckuii CBepxnpoBOAHMK" COBMECTHO ¢ PocaHeproatoMom BeoyT paboTbl Had cO3OaHNeM Hakonutens EMKOCTbIo 24
Mox.

Tema 13. DHeprocbeperatoLime TeXHONOrUU

BHenpeHve aHeprocbeperatowmx TEXHONOT A B XO35IMCTBEHHYIO AeATENbHOCTh Kak NPeanpusaTuii, Tak U YacTHbIX L Ha
ObITOBOM YPOBHE, SIBNSIETCS OOHVM 13 BaXHbIX WAroB B PELEHN MHOMMX 9KONOTMYECKUX NPobneMm - U3MEeHeHUs KnmMara,
3arpsisHeHns atMocdepbl (Hanpumep, Bolbpocamu oT TAL), NCTOWEHNS MCKOMaeMbIX PECYPCOB U 4p.

OO6bI4HO NPeanpPUATUS BHEAPSIIOT Cleaytowme TUMbl TEXHOMOTUIA, KOTOPbIe JaloT 3HAYNTENbHbIA 3HeprocbeperaroLwnii
agpeKT:

1. ObwWwme TeXHONOrMN ANt MHOTMX NPeanpuUaTUi, CBSI3aHHbIE C MCMONb30BAHWEM SHEPrUKX (OBUraTenn ¢ NnepemMeHHown
4yacToTOl BpalleHuns, TennoobMeHHNKI, CXaTblil BO3OYyX, OCBELEHWe, Nap, oxnaxaeHue, cylka u np.).

2. bonee achhekTUBHOE NPOU3BOACTBO SHEPTUW, BKIHOHYAS COBPEMEHHbIE KOTEMNbHBIE, KOrEHepaLuto (TEMNO 1

9NEKTPMYECTBO), a TaKXe TpUreHepauuto (Tenno, Xonoq, aNeKTPUYECTBO); 3aMeHa CTaporo NPOMbILWIEHHOMO
obopynoBaHns Ha HoBoe, Bonee aghpeKTUBHOE.

3. AHbTepHaTI/IBHbIe NCTOYHUNKWN 3HEPrunn.

BanaHc MOWHOCTU CTaHUMK 1 ﬂOTpeﬁl/ITeJ'leKI/IX NMOLCTAHLMIN, YHACTOTHbIE PETYNATOPbI HA dNeKTpoaBUraTensx.
pasrpyska Ha nogcrtaHumsax npy NMMMUTe MOLWHOCTU; KOMMNEHCaTopbl PeakTUBHOM MOLWHOCTW B CETSAX. CUMMETPUS
napamMmeTpoB B CETSAX, BbICOKOYACTOTHblE COCTaBNndowmMe B aIeKTpn4eCkmnx ceTax.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUInInHe (MOAYIH0)
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 rona Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

MonoxeHwne ot 24 nekabps 2015 r. Ne 0.1.1.67-06/265/15 "O nopsiake NpoBeLeHNS TEKYIWEro KOHTPOMS YCNeBaeMocTu 1
NPOMEXYTOYHOW aTtTecTauum obyyarowmxcs deaepansHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTeNbHOMo
yupexaeHus Boiclero obpasosaHus "KasaHckuii (MprBonxckuit) doenepansHolii yHuBepeuteT"

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4S
NpoBeOEHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOTOBOM aTTecTaumnn obyHalowmxcst jpeaepanbHOro rocyaapcTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO YUpeXAeHUs Boiclwero obpasosaHus "KasaHckuii (MpuBonxXcknii) doenepansHbii
yHusepcutet""

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHaNbHOro 06pasoBaHuns
"KasaHckun (Mpusonxcknin) doegepanbHblil yHUBepcuteT""

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4ebHOM npoLecce 1 yaaneHus anekTPOHHbIX 06pasoBaTenbHbIX PECYPCOB B CUCTEME 3NEKTPOHHOrO 0By4eHus
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero o0bpasosaHus "KasaHckui
(MpwBoONXCKMIA) hepepanbHbln yHusepcutet™

PernameHT Ne 0.1.1.67-06/11/16 oT 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKM 3HaHWI oByyatomxcst
B dheliepanbHOM rocyaapCcTBEHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boicliero obpasosaHus "KasaHckui
(MpuBonxckuin) henepanbHblil yHuBEpCcUTeT"

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO
06pazosaHus "KasaHckuin (MpuBonxckuit) doefepanbHblil yHuBepcuTeT""

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3aHUEM 3TanoB MX hopMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtenbHOMN
nporpaMmMbl U POPM KOHTPONSI X OCBOEHUSI

dopma KOHTpons OueHuBaemble
Tan
Ota KOMNETeHLIMM TeMmbl (pa3penbl) AUCLUMIUHDI
Cemectp 7
TeKyLL M KOHTPOIIb
1. CoBpEMEHHbIE NCTOYHMKMN 3NEKTPMNYECKOW MOLLHOCTH.
KoHTponbHas
1 MK-5 XapakTepmcTuka MaWwmnHHbIX U HE MaLMHHBIX NCTOYHWKOB.

T _
pabora OcobeHHOCTH 3NeKTPOCTaHLMIA

2. OCHOBHOE 3anekTpoTexHuyeckoe obopyaoBaHue, annaparbl U

5 MucbMeHHas paboTa MK-6 ycTporicTea. Vx Boibop. Knaccudpmkaums, HasHadeHue,
0603HauYeHNs1, OCHOBHbIE MAPaMETPbI, YCTORYMBOCTb paboThl

3. OuarHocTuka anekTpoobopynoBaHUS CTAHUWIA U MOACTAHLWA

CemecTp 8
TeKyLLMI KOHTPO/Tb

4. PeneliHaga 3awmuta v npotTuBoaBapuiniHas aBTomMartmka,
ynpaeneHue, curHanusaums, 6nokmMpoBka, y4éT n namepeHue
5. N3onsums n nepeHanpsixexne. Naonsums obopynosaHus.
IunarHocTtuka coctosHus nsonaummn. ICTouHnKu
nepeHanpsiXeHuin. Pexunmbl paboTbl HEATpanu 1 3a3emMneHns
MK-6 6. CxeMbl YCTPOICTB, rMaBHbIX CXEM 31EKTPOCTaAHLMIA 1
NOACTaHLUMIA, onepaTUBHbIE CXEMbl, CXEMbl 3aMeLLeHNs,
COBCTBEHHbBIX HYX [ 3NEeKTPOCTaHLUIA

7. TexXHUKo-aKoHOMMYeckmne pacyétbl Bolbopa cxeM. HopmaTueHbie
nokasaTenu Ka4yecTsa 3N1eKTPO3Heprum; cpeacTea
OMCNeT4epCcKOro ynpaeneHns 1 CBA3uN.

NabopaTopHble
paboTbl
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Otan

ddopMa KoHTpons

OueHnBaemble
KoOMMeTeHLUmn

Tembl (pa3nenbl) AUCLUMUHDI

Kypcosas paboTa no
2 |oucumnnuHe MK-5

4. PeneliHag 3awmnta n HpOTMBoaBapMIZHaH aBToMaTtuka,
ynpaeneHne, curHanmdauuns, 6J'IOKI/IpOBKa, y‘-IéT n namepeHne

3 [YcTHbIZ onpoc MK-5, NK-6

4. PeneliHag 3awmta v npoTuBoaBapuinHas agTomMarmka,
ynpaeneHue, curHanusaums, 6nokmMpoBka, y4éT n namepeHue
5. N3onsiums n nepeHanpsixexne. Naonsumst obopynosaHus.
JunarHoctmka coctosHus nsonaumn. IcTodHmnkmn
nepeHanpsiXeHuin. Pexunmbl paboTbl HEATpanu 1 3a3eMneHns
6. CxeMbl YCTPOICTB, rMaBHbIX CXEM 3N1EKTPOCTAHLNIA 1
NoACTaHLUWIA, OnepaTuBHLIE CXEMbI, CXEMbI 3aMELLEHNS,
COBCTBEHHbBIX HYX [ 9NEeKTPOCTaHLMIA

7. TeXHUKO-3KOHOMMYeckne pacyéTbl Bolbopa cxeM. HopmaTueHble
nokasaTenu ka4yecTBa 3NeKTPOIHepPrum; cpeacTea
ONCNEeTY4EePCKOro ynpasneHns 1 CBA3u.

SK3aMeH

CemecTp 9

TeKyLLNA KOHTPO/Ib

1 [TectmpoBaHue MK-9

8. 3azemnsiowme ycTpoiicTBa anekTpoobopynosaHus un
MONHMe3aLmrTa CoopyXeHun

> NabopatopHble AK-5

8. 3azemnstowme ycTpoicTea anekTpoobopynosaHus u
MOJTHME3aLmMTa COOPYXEHNN
9. PexuMbl paboT cTaHUMi 1 NoACTaHUMiA

Thl
pao 10. PerynupoBaHne HanpsXXeHns 1 4acTOTbl HA CTaHUMSAX U
NoACTaHUMSAX
11. MukponpoLeccopHas TeXHUKa B CUCTEMAX peneriHon 3alnThbl
o N aBTOMaTUKm
3 [YerHuiit onpoc MK-9, TIK-5 12. N'HHOBALMW B 3NEKTPUYECKUX CTAHLUNSAX U MOACTAHLNSAX
13. SHeprocbeperatowme TEXHONOr MK
9k3ameH

6.2 OnucaHne nokasaTteneun n Kputepues oueHuBaHus KOMMeTeHUM i Ha pa3nuyHbIX 3Tanax ux coopMmpoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
®Popma OLLeHUBaHUA 3rtan
KOHTpOns
OTnn4YHO XopoLuo Y nosn. Heyn.
Cemectp 7
TekyLLUn KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiNOAHEHbl  (3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onbwas YacTb 6ornee 4eM HaMoNOBKHY. [MEHEE YEM HAMOMOBUHY.| 1
MNMpoaeMoHCTpMpoOBaH [3agaHui. MpucytcTayioT MpoaemMoHcTprpoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT cepbé3aHble owmnbKu. HeyAoO0BNETBOPUTENBHbI
BNafeHns MatepranoMm. [He3HauymTenbHble MNpooemMoHCcTpypoBaH [ypoBeHb BnaneHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npeBoCXoAHbIe lMpooeMoHCTpUpOBaH  |ypoOBEHb BNaOEHNS MposiBneHsb
CnocobHOCTM XOPOLWMA YyPOBEHb mMarepuanom. HefLoCTaTo4HbIe
NPVYMEHSATb 3HaHMA 1 |BnadeHus matepuanom. [posiBneHbl HU3Kne cnocobHoCcTM
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHOCTH MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHWiA.  [cnocobHOCTM NPUMEHSTb 3HAHMA U |[YMEHWS K BbINOMHEHWIO
MPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHui.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a8aHu.
KOHKPETHbIX 3a0aHWI.

PernctpaumoHHbiin Homep 1029066519

Crpanuvua 11 13 24.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcumvnnmHbl "OnekTpuyeckue ctaHumm n nogctaHumm”; 13.03.02 SnekTpoaHepreTuka nu anekTPoOTEXHUKA; OOLEHT, K.H.

(moueHT) ¢ 01.03.2019 AxmeTwnH P.C.

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
MNMucbmenHas  ([MpaBunbHO BbiNONHEHbI [[paBuUibHO BbINONHEHA [3a4aHus BbINONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 2
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 NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
CemecTp 8
TekyLLUA KOHTPONb
NabopatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n Ob6opyLnosaHue n
paboTbl MEeTOLbl UICNOMNb30BaHbI |METOAbl UCMONb30BaHbl [METOA4bI YACTUYHO MEeTOoAbl NCMONb30BaHbI 1
npasunbHO. MNpossneHa |8 OCHOBHOM MPaBuMIbHO. [MCMNONb30BaHbI HenpasWbHO.
npesocxonHas MposiBneHa xopowas  |npaswnbHo. MposieneHa |lposisneHa
TeopeTuyeckas TeopeTuyeckas yooBneTBOpuTENbHas  [HEeyLOBNeTBOpUTENbHas
noaroToBka. NMOAroToBKa. TeopeTtuyeckas TeopeTuyeckas
Heobxoanmble HaBblkn  [HeobXxoouMble HaBbikM  |NOArOTOBKA. NOAroTOBKA.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |Heobxonmmble HaBbikn  |HeobxoomMMble HaBbIKY
ocBOeHbl. Pesynbtar  |ocBoeHbl. PesynbTar N YMEHUS 4ACTUYHO 1 YMEHWNS HE OCBOEHBI.
nabopaTtopHoli paboTbl |[nabopatopHoii paboTbl [ocBOEHbI. PesynbTart Peaynbtat
NONMHOCTBIO B OCHOBHOM nabopatopHoii paboTbl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
uensim. uensm. COOTBETCTBYET €€ uensm.
uensm.
Kypcosas MpooemoHcTpuposaH  |IMpooemoHcTpuposaH  |[pogeMoHcTpypoBaH  ([1poaeMoHCTprpOBaH
paboTa no BbICOKMWIA YPOBEHb cpefHuin ypoBeHb HU3KWIA YpOBEHb HeyOoBNeTBOPUTENbHBLIA[ 2
OMCUMMIMHE  [BNadeHWs MatepuanoM (BnageHus matepuanom |BnafeHus MatepranoMm |ypoBeHb BnaneHus
no Teme paboTbl. o Teme paboTbl. no Teme paboThbl. Matepuanom rno Teme
Mcnonb3osaHsl VMcnonb3oBaHbl Mcnonb3oBaHHble paboThbl.
Hagnexauwmue Hagnexawme NCTOYHWKN, MeTOAbl U [/Icmonb30BaHHbIe
WCTOYHMKU B HYXHOM  [ucTouHmkmn. CTpykTypa [cTpyKTypa paboTbl NCTOYHUKW, METOLbI U
konuyecTee. CTpykTypa [paboTbl 1 4acTM4YHO CTPyKTypa paboTbl He
paboTbl 1 NPUMeHEHHbIE MeTobl (COOTBETCTBYIOT €€ COOTBETCTBYIOT €€
NPVWMEHEHHbIE METOAbI (B LLIENIOM COOTBETCTBYIOT |3a4a4aM. YPOoBEHb 3apadam. Pabota
COOTBETCTBYIOT MOCTaBNEHHbIM CaMOCTOSTENBbHOCTU HecamocToaTenbHa.
NOCTaBNEHHbIM 3apayam. PaboTa B HU3kuin. OchopmneHue |OdoopmneHme He
3apadam. Pabota [OCTaTOYHOM CTEMEHN  |4aCTUYHO cooTBeTCTBYET
xapakTepuayeTcs camocTosTeNnbHa. COOTBETCTBYET TpeboBaHMAM.
OpPVrMHANBHOCTbIO, OdbopmneHue B TpeboBaHUSM.
TEOPETNYECKON /N  |OCHOBHOM
NpakTU4ecKoi cooTBEeTCTBYET
LIEHHOCTbIO. TpeboBaHMsIM.
Odbopmnerne
COOTBETCTBYET
TpeboBaHUsIM.
> DAEKTPOHHBIH
PernctpaumoHHbiin Homep 1029066519 TR H ITI F EPCHTET
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npasunbHO. MNMposasneHa
npeeocxonHas
TeopeTnyeckas
noaroToBKa.
HeobxoanMble HaBbIKK
N YMEHUS NOMHOCTBIO
0CBOeHbl. Pesynbrar
nabopatopHoit paboTol

B OCHOBHOM MPaBUJIbHO.
[MposBneHa xopowas
TeopeTnyeckas
MOAroToBKa.
HeobxoanMble HaBbIKK
1 YMEHUS B OCHOBHOM
OCBO€EHbI. PesynbTat
nabopaTopHoit paboTbl

NCnosib30BaHbI
npasunbHo. NposasneHa
yOOBNeTBopuUTENbHAs
TeopeTnyeckas
noaroToBKa.
Heobxoanmble HaBbIKK
N YMEHNS 4aCTUYHO
OCBOeHbl. Pesynbrar

HenpaBWibHO.
[MposBneHa
HeyLOoBNeTBOPUTENbHAS
TeopeTmyeckas
NMoOroToBKa.
HeobxonuMble HaBbIKK
N YMEHUSI HE OCBOEHbI.
PesynbTar

dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS

OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO cogepXaHne |TeMbl PacKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[IoHATUIHBLIA annapaT  |Hey4OBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. MoHnMaHue maTtepuana
NOHATUIAHBLIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |[oparMeHTapHOE MK
MpooemoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcytcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. oopmMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
oopMynupoBaTb CBON  |pOpMyNMpoBaTh CBOM  [(DOPMyNMPOBaTL CBOU  [MONOXEHUS.
MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
INCKYCCUOHHbIE INCKYCCUOHHbIE INCKYCCUOHHbIE
NONOXeHWS. MONOXEHUS. NONOXeHMS.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe un y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst marepwuana, gonycTtun
maTtepuana, ymeHue npeayCcMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3agaHus, YCBOW OCHOBHYIO no npodgoeccuu, NpeayCMOTPEHHbIX
npeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ Nporpammoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTeparypy 1|nporpammoi NpeLyCMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HaKOM C OMCUMNAWHBI, NOKasan |nporpaMMoii, 3HakKoM C (Mnv NpucTynnuTb No
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoin CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVNCUMNAWHBI, YCBOMA  |CAMOCTOSTENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npu 3aHATUI NO
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYECKMe [eaTenbHOCTN. 3HaHMAMKU Ons nxX
cnocobHoCTM B yCTpaHeHns nog
NMOHUMAaHWK, N3N0XEHWM PyKOBOLCTBOM
1 NCMONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.

CemecTp 9

TeKywWUin KOHTPONb

TecTnposaHue [(86% npasuibHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
otBeTOB 1 Honee. npasuibHbIX OTBETOB.  |NPaBWbHbIX OTBETOB. |[OTBETOB U MEHEE. 1

Na6opatopHble |ObopynoBaHme u O6opynosaHue 1 Ob6opynosaHue n O6opyLnosaHue n

paboTbl MEeTOLbl MICNOMb30BaHbI |METOAbl NCMONb30BaHbl [METOA4bI YACTUYHO MEeTOAbl NCMONb30BaHbI 2

NONHOCTBIO B OCHOBHOM nabopatopHoii paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYET €€ YaCTUYHO He COOTBETCTBYeT €€
Lensm. Lensm. COOTBETCTBYET €€ uensm.
Lensam.
PernctpaumoHHbiin Homep 1029066519 11 ;_ ;?{I;BEPPC(IZI:{I?T% ,I;{

CTpaHI/IU.a 13 13 24. ARl 5 G ALMIHHD AHATYTAHEC AR CACTEMA K



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

dopma Kputepum dran
KOHTpons oL eHUBaHUs
OTnN4YHO Xopoluo Y nosn. Heyn.

YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema 4yacTu4HO Tema He packpbiTa.
packpbITO coaepXaHue [TEMbl pacKpbIThl. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYpUpPOBaH. OCBOEH
CTPYKTYpUpOBaH. uenoM ageksatHa TeMe. |lToHATURHBIA annapat  |HeyL4oBNETBOPUTENbHO.
MpekpacHo ocBoeH XopoLo 0cBoOeH OCBOEH YaCTUYHO. lMoHumaHune matepuana
NOHATUVHBIVA annapaTt. |NOHATWUIHbIA annapaTt. |[ToHUMaHWe oTAenbHbIX |[PparMeHTapHoe unm
MpooemoHcTpuposaH  |I1poAeMOHCTPUPOBAH  |MONOXEHUA 13 oTcyTCTBYeT. HeymeHue
BbICOKUI YPOBEHb XOPOLWWA YpOBEHb maTtepuana rno Teme. dopMynMpoBaTtb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y 4oBneTBopuTeNbHOE  [MblciK, 0bcyXxaaTtbh
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
doopMynmnpoBaTb CBON  ((POPMYNMPOBaThL CBOM  |(hOPMYyNMPOBaTb CBOW  |MONOXEHUS.

MbiCnn, obcyxaaTb Mbicnv, obcyxaaTtb Mbicnn, obcyxaaTtb
ONCKYCCUOHHbIE ONCKYCCUOHHbIE OVNCKYCCUOHHblE
NONOXEHUS. MONOXEHNS. NONOXEHUS.

Ok3ameH Ob6yuatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXwun nonHoe 0bHapyxun 3HaHue obHapyxun
BCECTOPOHHee, 3HaHue OCHOBHOIO 3HaumTenbHble Npobenel
cucTeMaTmyeckoe n y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrpPamMMHOro (B 3HaHNAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycrnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebHO-NPOrpaMMHOro  |BbIMONHWN HeobXx04MMOM Onst MaTepvana, fonycTun
martepuana, ymeHue npenycMOTPEHHbIE JLanbHewen y4ebbl M [NpUHUMNNANBHBIE
CBOOOOHO BBIMONHATL  |MpOrpamMolt 3afaHns, |npencroswei paboTel  [OWMOKW B BEIMONHEHWN
3afaHus, YCBOWJT OCHOBHYIO no npodpeccuu, npenycMOTPEHHbIX
npenycMoTpeHHbIe nnteparypy, crnpasuncs c nporpammoi 3agaHui un
nporpaMmmon, ycesoun PEKOMEHIOBaHHYO BbINONHEHNEM 3aaHui, [He cnocobeH
OCHOBHYIO nuTEepaTypy v{nporpammon npenycMOTPEHHbIX NPOLONXuUTb 00yyeHne
3HakKoM C OUCUUNNUHBI, NoKasan [nporpamMMon, 3HakoM C  (Uv NPUCTYMNAUTb MO
JOMONHUTENBbHOM cuctemMatmnyeckun OCHOBHOW NuTeparypou, |oKoH4aHUn
nuTepaTypomu, XxapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHO0oBaHHOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammon CMocobeH K ux LMCUMMNIWHBI, [OMYCTWN |AesTensHoCTM 6e3
OVCUMUMNIUHBI, YCBOWST  [CaMOCTOATENbHOMY MOrpeLHOCTM B OTBETE  |OOMONMHUTENbHbIX
B32MMOCBS3b OCHOBHbIX [MOMOSTHEHUIO U Ha sK3aMeHe 1 rpwu 3aHATWI No
NOHSATWIA OUCLMMNAVHBI B [0BHOBNEHWIO B X04€ BbIMOSTHEHU COOTBETCTBYIOIWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aK3aMeHaLMOHHbIX aucuunnuHe.
nprnobpeTtaemoi paboTbl 1 3apaHuii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0ANUMbIMM
TBOpYEckme LesaTenbHoOCTH. 3HaHWSAMW 0N nX
cnocobHoCTM B yCTpaHeHns nog
NMOHVMaHWK, N3N0XEHUN pyKOBOOCTBOM
1 MCNONb30BaHNK npernogasaTens.
y4ebHO-NPOrpamMMHOro
maTtepuana.

6.3 TunoBble KOHTPONbHbIE 3a8aHWUS UK UHblEe MaTepuarnbl, Heo6XxoaUMble AN OLLEeHKU 3HaHWUIA, YMEHUIA,
HaBbIKOB U (MN1N) onbiTa AeATeNbHOCTU, XapakTepU3yoLUX aTanbl oOpMUPOBaHNA KOMMETEHLMIA B poLuecce
0CBOEHUsi o6pa3oBaTenbHOW NPOrpaMMmbl

Cemectp 7

TekyLLU KOHTPONb

1. KoHTponbHas pabora

Tema 1

1. Bblbop 4ncna 1 HOMUHaNbHOM MOLHOCTM TPAHCOPMATOPOB MO HarpPy304YHOW CNOCOBHOCTY.

2.Bblbop HOMMHANBHON MOLWHOCTM aBTOTPaHcopMaTopa B 3aBUCHMOCTM OT PEXMMOB PaboThbl.

3. Tvnbl NeKTPOCTaHUMA: NX NPeuMywecTsa N HeLOCTaTKu1, Ppa3HOBMOHOCTHW, Knaccugukaums.

4. \lcToYHMKM NnTaHus COBCTBEHHBIX HyX A Ha anekTpuyeckux ctaHumsax. (K9G, F’P3C, M9C, ASC n TaL).

5. TexHOnornyeckmin npouecc Npon3BoacTBa SNEKTPOIHEPTUN HA aneKTpocTaHumsx Tuna TOLL.

6. TexHonorn4yeckunin NpoLecc Npon3BoACTBa SNEKTPOIHEPrUN Ha anekTpocTaHumsax Tuna KOC.

7. OcobeHHocTn 'SC.

8. OcobeHHocTM TennoBbix ctaHumii (TOC): koHAeHcaUMoHHbIX (KOC) u TennodomkaumoHHbix (TOL).

9. OcobeHHOCTM BETPOBbLIX 9NEKTPOCTaHLIMIA.

10. OCOBEHHOCTU aTOMHbIX CTaHLWIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,
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2. NMucbmeHHas paborta
Tembl 2, 3

1. CnoBble TpaHcKopMaTopbl: 0COBEHHOCTY KOHCTPYKLWIA, TWMbI, NapaMeTpbl, CUCTeMa OXNaXaeHns, MapkKUpoBKa.
Cnocobbl 3a3eMneHns HenTpany TPaHCHOPMATOPOB.

2. CTaHZapThl CMNOBbIX TPAHCHOPMATOPOB: LWKana HOMUHANBHbLIX MOLWHOCTEN, HOMUHANbHbBIE HAMPSXEHNS 0BMOTOK,
CXeMbl U Fpynmnbl COELMHEHNS OBMOTOK.

3. ABTOTpaHcopmaTopbl. HOMUMHanbHas, TMNOBas u NPOXo4HAsA MOLWHOCTU, KO3KMULIMEHT TUMOBOI MOLLHOCTMW.
BekTopHas omarpamMma HanpsXXeHUs He 3a3eMJIEHHON YacTu npy ogHogasHom K3.

4. LlenecoobpasHocTb NpYMEHEHUs aBTOTpaHcopMaTopoB. YCnoBus napannensHol paboTbl aBTOTPaHC(OPMaTopOB.

5. CUHXPOHHbIE KOMMEeHcaTopsbl. Micnonb3osaHne TypboreHepaTopoB M FrMAPOreHepaTopoB B PEXNME CUHXPOHHOMO
KoMneHcaTopa.

6. NameputenbHble TpaHcopMaTopbl TOKa.

7. smepuTtenbHble TpaHcopMaTopbl HaNpsXXeHns.

8. TokoorpaHuymBatowWwme peakTopsbl.

9. Bblbop KOMMYTaLMOHHbIX aNNapaTtoB: BbIKKYATENEN N pa3beanHUTENEA.
10. Bbikntoyarenu Harpysku.

11. BakyyMHble, anerasoBsble BbIKNOYaTeNu.

12. ManomacnsiHble, anerasosble, BO3OYIWHbIE BbIKOYaTENN.

13. Knaccudgoukaums pacnpenenutenbHbix ycTpoincTs. OCHOBHble TpeboBaHus.
14. KomnnekTtHble TpaHcgopmatopHbie noactaHumm (KTIT).

CemecTp 8

TekyLUn KOHTPONb

1. TabopaTtopHbie paboTbl

Tembl 4,5, 6,7

1. VI3y4eHne MeTonoB perynmpoBaHust HanpsXXeHNs B 3NEKTPUYECKOR CucTeme.

2. NccnepoBaHne BNMSHMSA eMKOCTU (pa3a-3eMNs Ha COOTHOLWEHNE PeaKTMBHOW MOLHOCTW Harpy3Ku.

3. NamepeHmne conpoTuBneHre 3a3eMNSIOWEro YCTPOKCTBA aNEKTPOYCTaHOBOK.

4. ViccnepoBarune paboTbl CTEHAA CUrHANM3ALUM 3aMblKaHWil Ha 3EMITI0 B KaBenbHbIX ceTsx No Toky 3+lo v no 3U/

5. ViccnepoBanune pabotel cTeHna ABP (aBToMaTnyeckoe BKIKOYEHUE pe3epBa) U ApYyrux CPeacTB NpOTUBOABAPUIAHON
aBTOMATUKMW.

6. ViccnepoeaHme CTeHO0OBOro MacnsHoOro Bkaovarens.

7. I3y4eHmne cxeMbl yCTPOMCTB, MMaBHbIX CXEM 9NIEKTPOCTaHLUMA U NOACTaHUWIA.

8. ViccnepoBaHue onepaTmBHBIX CXEM, CXEM 3aMELLEHUS, COBCTBEHHbBIX HYX [, 9NEKTPOCTaHLUA
9. lmarHocTnka COCTOSAHNS N30NALMN.

10. ViccnegoBaHve nsonauum 1 nepeHanpsixxeHus.

2. Kypcosasi paborta no gucuunnuvHe

Tema 4

1. BeeneHue. Bbibop BaprMaHTOB CTPYKTYPHOW CXEMbI NOACTaAHLUN

2. Bbibop uncna, TMna v MOLWHOCTY TPaHCOPMaTOPOB MM aBTOTPAHCHOPMATOPOB MO rpadoukam Harpy3ku U3 yCrnoBui
Harpy304HO cnocobHOCTM TpaHCOpPMaTopPOB

3. TEXHMKO-3KOHOMUYECKMIA pvaéT BAPMAHTOB: CpaBHEHNEe paccMmaTpuBaeMbiX BApPNaHTOB MO TEXHUKO-3KOHOMUNYECKUM
nokasarensam

4. Bblbop 4ncna oTXoAsIWmMX NMHWIA, BbIOOP cevyeHus n Mapkiu NpoBoaos. MNpoBepka cevyeHns NpoBOLOB B aBapuinHOM
pexvme

5. Pacuyét makcumanbHoro tpexdasHoro TK3

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

7. PacuéTt kabenbHoM ceTn Harpy3ku HA3KOrO HamnpsixxeHus 1 npoeepka paboTsl kabenbHo CETH B YCNOBUSIX aBAPUIAHOMO
pexuma cornacHo 3agaHus. Cxema kabenbHoli ceTn 6-10 kB

8. Bbibop cxeMbl anekTpocHabXeHns 1 MOWHOCTY TpaHcdopMaTopa CoBCTBEHHbIX HyX . Cxema anekTpocHabXeHus
TpaHCcHOopPMaToOpPOB COBCTBEHHbIX HYyX [

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

10. Pac4éT TOKOB Harpysku B 3afaHHbIX pexnmax paboTbl CXeMbl MOACTAHLUMMW; YTOYHEHNE HEeOOX0OUMOCTU KOMMeHcauum
WHOYKTUBHOM MOLHOCTM N €MKOCTHbIX TOKOB.

11. Bibop NpoBOOHMKOB 1 annapaTtoB: BbikntoYatenei; pasbeanHuteneit; wuH PY BH, PY CH n PY HH;
TpaHcopMaToOpOB TOKA U HanpsXeHus

12. Bblbop orpaHnunTenei nepeHanpsxXeHus

13. B rpagpuyeckoii 4actTu npoekTa HeobxoaMMo nokasaTb OAHONIMHEHYIO CXEMY 3IEKTPUHECKOW YaCTX NOACTaHUMMN Ha
nncte coopmata Al. Ha HéM nonxHbl 6biTb nokasaHbl cxembl PY BH, PY CH n PY HH, tpaHccopmatopel ceszn PY
pasnuyHbIX HanpsXxeHwid, Bce TT u TH, BbikAOYaTenu n pasbeanHMTENN C 3a3eMASIOWMMN HOXaMM

14. OchopMneHne NOSCHUTENbHON 3aNnCKN K KYpCOBOMY MPOEKTY
3. YcTHBIN onpoc

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tembl 4,5, 6,7

1. Boibop npenoxpaHutenei ons TokoBoi 3awntel. ObecneyeHne CENeKTMBHOCTA B CETSX, 3aLUNEHHbIX
NpPeLoXPaHNTENSMU.

2. Nicnonb3oBaHuve pacuenuTeneli aBToMaTMyeckmx Bolknioyateneii 0o 1 kB ona peannsaumm TOKOBbIX 3aWmT.
MonynpoBOOHMKOBbIE pacLennTeni.

3. MakcumanbHas Tokosas 3awmta (MT3). Tok cpabaTbiBaHUs, CENEKTUBHOCTb. Bpems cpabatbiBaHus MT3.
XapakTepnCcTuKn BblAepXeK BPEMEHMN.

4. Kakme TpeboBaHus NpeabaBnsoTCS KO BTOPUYHBIM 0OMOTKaM TpaHcgopMatopos Toka TA 1 HanpsxeHus TV?

5. ®unbTpbl TOKA HYNEBOW NocnenoBartenbHOCTM. TpaHcdopMaTopbl HyNeBo NOCNe[oBaTeNbHOCTM. 3HAa4YEHMS TOKOB
HebanaHca.

6. Kakne TpeboBaHus NpenbsBASOTCA K MAPKMPOBKE NMPOBOLOB, MPUCOEANHEHHBIX K cHOpKaM (PS.A0B)3aXUMOB 1
KOHTPONbHbIX Kabenein?

7. VicTouHMKM onepaTtrBHOro Toka. PaboTa CxeM MCTOYHMKOB BbINPSIMIEHHOrO ONEePaTMBHOMO TOKA.

8. DyHKUMOHaNbHbIE CxeMbl udddhepeHLmManbHoOM TOKOBOW 3awmThl TpaHcdopMaTopos. [pononsHas
IndhdpepeHumanbHas Tokoas 3awmrta. HasHaueHue. MpuHumn paboTsl, auddepeHumansHble pene Tunos O3T-11.
PCT-15. Boibop napameTpoB cpabatbiBaHWs U TpaHCOPMaTOpPoB Toka. Cnocobbl MOBLIWEHNS YYBCTBUTENBHOCTH.
9. MonepeyHas ongdpepeHLmanbHas TokoBas HanpaeneHHas 3awnTta. HasHadeHue. MpruHUMnbl BeiicTBms 1 BoiIBop
napameTpos.

10. MakcumanbHas Tokosas 3awmta (MT3) TpaHcdopmaTopos n ogHodasHbix K3 sawmtsl 3T.

11. OcobeHHOCTU 3aLMTbI TPAHCHHOPMATOPOB, NMOAKMOYEHHBIX K TUHUK 6e3 BbikNtouaTenei Ha CTOPOHE BbICWETO
HanpsiXeHus.

12.YCTpOIACTBO, HA3HAYEHNE 1 MPUHLIMN OEACTBMS CTEPXHEBbLIX U TPOCOBbLIX MONHNEOTBOAOB, MX 30HbI 3AWMUTbI.

13. YCTpOCTBO, HA3HAYEHNE N NPUHLMN OEACTBUS 3AWMTHBLIX PA3PALHNKOB U 3a3EMANTENN N UX XapaKTEePUCTUKMN.
14. [laite noHATME TOYKE BO3MYLLEHNS U Y3N10BOI TOYKE B anekTpuyieckon uenm J19IM n pacnpeaycTponcTs npu
nepeHanpsixeHusix. HazHaueHne ycTponcTs KoneL, SKpaHoB 1 CNOUCTbIX 0BMOTOK BHYTPMW CUNOBbIX TPAHCHOPMATOPOB.
15. MprHUMN COCTaBNEHNS INEKTPUYECKMX CXEM MPO303alumnThbl 3n1ekTpoobopynosaHms JIOIM u pacnpenenmTenbHbIX
YCTPOWCTB.

16. Paspyuwatowme MeToAbl KOHTPOSNS COCTOSHUS U30NALMMN 3NEKTPOOBOPYAOBaAHNS.

17. Hepaspywatowme METOAb! KOHTPOMS COCTOSHAS N30NALMU 3NeKTPOo6opY LOBaHNS.

18. MeTobl KOHTPONS COCTOSIHUS U3ONSLMM INEKTPOOBOPYLNOBAHNS C OTKIOYEHUEM 3NEKTPOOBOPYAOBAHUS OT
SNEKTPUYECKON ceTu.

19. MeToLbl KOHTPONS COCTOSIHNS N30NSALIMUN SNEKTPOOOOPYAOBaHNS 6E3 OTKIOHYEHNS INEKTPOOOOPYAOBAHNS OT
SNEKTPUYECKON CeTu.

20. Buabl ucnonb3yemoro n3onsiLMOHHOrO MaTteprana (BewecTsa) B KOHCTPYKLUMU anekTpoobopyaoBaHNS 1
pacnpenenuTenbHbIX YCTPONCTBax Ha CTaHLUUM 1 NOACTAHLNW.

21. XpomoTorpadomyeckunii crnocob onpeneneHunsi coctosiHnsa nsonsiumm macna (IMxXA).

22. BubpoguarHoctuka, kak crnocob onpeneneHns COCTOsSIHWS U30NsLUM TpaHcdpopmaropa Unm anekTpoaBuraTens.
23. MOHWTOPWHI MHTEHCUBHOCTM YacTuyHbIX paspsnos (HP) kak cnocob onpeneneHns COCTOSHWS M30nsSLUM Macna
HarnoNHEHHOro 9N1eKTPO0HOoPYLOBAHMS.

24. ['padprkm anekTprnyeckmx Harpy3ok. [oooBoi rpadomk. YcTtaHoBNEHHAsS MOWHOCTb. [pncoeamHeHHas MOLWHOCTb.
MakcumanbHas Harpyska notpebutenei.

25. BkntoyeHue TpaHcopMaTopoB Ha napannenbHyo paboty. HarpysouHas cnocobHocTb. CructemMatnieckme u
asapuviHble Neperpysku.

26. B kakve nepronbl LONXHbI MPOBEPSATCS NPaBUNBHOCTL BbIBOpa KOSMNLIMEHTOB TPAHCHOPMaLUM Ha
TpaHcdopmartopax ¢ MNMBEB (py4HOro nepeknio4eHns ¢ OTKIIIOYEHNEM).

27.Bbibop 1 npoBepka WUH pacnpenenntenbHbIX yCTPOCTB. Beibop 1 npoBepka kabeneit B pacnpenenvTeNibHoM
yCTpOWCTBE.

28. Kakas nonycTtmas neperpyska no Toky onsi kabensi ¢ nonnaTuneHoBON N3onsiunein?

29. Bbibop 4mncna 1 MowWwHOCTM TpaHcgopmaTopos Ha MNC.

30. YeM 060CHOBLIBAETCS UCMONb30BAHUE PaCnpPenenuTeNnbHOro YCTPOMCTBA C OOHON 1 ABYMS CEKLIMOHMPOBAHHBIMU
paboummu cuctemamm CHOPHBIX WHNH C 0BXOAHOIA.

31. TokoBenywwwme 4acTu B pacnpenenutesnbHbiX yeTpoincTaax. WnHbl n wnHHbIE KOHCTPYKUmK. Knaccudmkaums,
HasHayeHue N KOHCTPYKLMS N30NATOPOB B pacnpenennTenbHbIX YCTPOACTBAX.

32. YnpoleHHble CxeMbl pacnpenenuTenbHbIX yCTPONCTB.

33. Knaccudpmkaums pacusetok B pacnpenenntenbHblX yCTPOMCTBaXx.

34. CxeMbl yCTPOMNCTB, FMaBHbIX CXEM 3NEKTPOCTAHLMIA 1 NOACTaHUMIA, ONepaTUBHbIE CXEMbI, CXEMbl 3aMELLEHNS,
COBCTBEHHDBIX HYX [ 3NEKTPOCTAHLNIA.

35. PeneiiHas 3awuta n NnpoTMBoaBapvitHas aBToMaTka, yrnpasneHue, curHanuaauus, 6noknpoeka, y4ét u namepeHue.
36. N3onsiuus n nepeHanpsixexue. N3onsums obopynoBaHms.

37. lnarHocTmka COCTOSIHUS M30NSLmK.

38. NcTo4HUKM nepeHanpsaXxeHui.

39. Pexunmbl paboTbl HEMTPanu 1 3a3eMNieHust

40. TeXHUKO-3KOHOMMYECKUE PacHEThI BbIBOpaA CXEM.
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41. HopMaTrBHble nokasaTeny Ka4yecTsa 3NeKTPOIHEPTN; CPELCTBA AMCMETYEPCKOrO YNPaBneHNs U CBA3N.

9K3ameH

Bonpochbl k ak3ameny:

1. [padbmkm anekTpmyeckux Harpy3ok. [0aoBon rpaduk. YCTaHoBNEHHAs MOWHOCTb. [pucoeanHeHHas MOWHOCTb.
MakcumanbHas Harpyska notpebutenei.

2. Cunosble TpaHctopMaTopbl: 0COBEHHOCTI KOHCTPYKLUIA, TUMbI, NapaMeTpbl, CUCTEMA OXNaXAEHNS, MapKNPOBKaA.
Cnocobbl 3a3eMneHns HeTpanm TpaHCGOPMaToOPOB.

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

4. BkntoyeHue TpaHcGopMaTopoB Ha napannensHyo paboty. HarpysoyHas cnocobHocTb. CuctemaTmyeckue u
aBapuiiHble rneperpysku.

5. AsTOTpaHcgopmaTopbl. HOMUHanbHas, TMnoeas u NpoxoaHas MOWHOCTU, KOSMULIMEHT TUMOBOW MOLHOCTMW.
BekTopHag ouarpamma npv ogHogasHom K3.

6. PexuMbl paboTbl TPEXOBOMOTOYHbIX aBTOTPaHCHOPMaTOPOB.

7. LlenecoobpasHocTb NPUMEHEHNS aBTOTPaHCKOPMaToOPOB. YCNoBums napannenbHol paboTel aBTOTPaHCOpPMaTopoB.
8. CUHXPOHHbIE FreHepaTopbl: Ha3HaYeHNe, TUMbl, OCHOBHbLIE NapamMeTpbl U XapakTepucTnku. OCOBEHHOCTU KOHCTPYKLIWIA.
9. Cuctembl OXnaxaeHNs CUHXPOHHbIX reHepatopoB. KoCcBEHHOE oxnaxaeHue.

10. HenocpenCTBEHHbIE CUCTEMbI OXAXAEHUS CUHXPOHHbIX FeHepaTopos.

11. ABTOMaTU4YeCKOE perynnpoBaHme Bo3byXoeHus.

12. ABTOMaTM4YECKOE raweHne nonst CUHXPOHHbLIX FreHepaTopoB.

13. CHXPOHHbIE KOMMEHcaTophbl. Vicnonb3oBaHue TypboreHepaTopoB 1 r’MAPOreHePaTOPOB B PEXMME CUHXPOHHOIO
KoMneHcaropa.

14. BkntoYeHve reHepaTopoB Ha napannencHyto paboTy ¢ aNeKTPUYEeCcKol CUCTEMON: crnocob TOYHOM CUHXPOHM3AUMK,
cnocob caMoOCUHXPOHU3aLNN.

15. VlamepuTtenbHble TpaHcgopmaTopa Toka.

16. NIamepuTtenbHble TpaHCGOpMaTopbl HANPAXEHUS.

17. PerynupoBaHune HanpsxeHnsa TpaHcopMaTopos 1 asTtoTpaHcgopmatopos. Ycetporicteso APKT.

18. YCTpONCTBO, Ha3Ha4YeHre 1 NPUHLMN OEACTBUS CTEPXHEBBIX M TPOCOBbIX MOMHUEOTBOAOB, UX 30HbI 3aWUTbI.

19. YCTpONCTBO, HA3Ha4YeHVe 1 NPUHLMN OEACTBUS 3aWMTHbIX Pa3pALHNKOB U 3a3EMANTENN N UX XapaKTePUCTUKMN.
20. MeTobl KOHTPONA COCTOSHUSA N30NSLMN.

Cemectp 9

TekyLLU KOHTPONb

1. TectnpoBaHue

Tema 8

1.B Kakumx ceTax no HanpsXeHUo He 3a3eMNAoTCS HernTpanm?

-0,4kB.

- 6,10,35«B.

-110,220«B.

2. HopmatuBHas BenvumHa ConpoTUBEHNS 3a3eMNSiowWwero yctporctea pasHa 0,5 OM. B kakux ceTsx no HanpsXXeHuio
ncnonb3yetcs?

-0,4kB.

-6,10,35kB.

-110,220«B.

3.3azemneHve HenTpanu yBennynBaeT Uam yMeHbluaeT TOK 04HOGa3HOro KOPOTKOro 3aMbIKaHNS?
-na.

-HeT.

4. [Ina cpe3a BOMHbI NepeHanpsxXeHNs UCNOoNb3yeTcs paspsagHkM U OrpaHnymMTeny nepeHanpsxeHms. B yem
npvHUunuanbHas pasHuua?

-rabapuTHbIM/ pasmepamm

-PEMOHTONPUrOAHOCTbLIO

-VHbIMK LensiM1(HasBeaThb).

5.Ha kakmx HanpsiXeHusix NpUMeHsItoTCS Tpybyatblil pa3psaaHmk?

- 0,4kB.

-6,10,35kB.

-110,220«B.

6.MogmeHseT Nn orpaHnynTENb NepeHanpsXxerdus HennHenHbln (OMNH) BeHTunbHbIA paspagHuk?
-OA;

-HET;

-MHOI BapuaHT.

7.1Ana kakmx uenen npegycMaTpmsaio rpo303allmTHbIA TPOC Ha NoAxoAax NoACTaHUMM C dNeKTpoaBMraTensamm?
-3awmTa anekTpoaBuraTenein 0T BbICOKOYACTOTHbBIX FAPMOHNK;
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-B kavecTBe MOnHMe3aWmMTbl NINHUNK;

-NHoe peleHne.

8.HasHauyeHve pasbeguHuTenei:

-OTK/IIOYEHWE HarpysKku

-OUCTaHUMOHHOE UK PYYHOE OTKIoYEHUe

-3a3eM/IeHne TOKOBeOyIWNX YacTemn

-BUOMMOE OTKIIIOYEHME

9. HasHayeHve n napameTpbl BTOPUYHBIX TOKOB TpaHcopMaTopos Toka:
-NOLKNIOYEHNE N3MEPUTENBHBIX NPMBOPOB (KNacc TOYHOCTH)

-NOJK/MIOYEHNE TOKOBBIX Lienein P3 (knacc To4HOCTN)

-paBEeHCTBO BTOPUYHBIX U MEPBUYHbIX TOKOB (BE/IMYMHA BTOPUYHBIX TOKOB)
10.HasHa4eHve 1 napameTpbl BTOPUYHOMO HaMPSXXEHNs TPaHCOPMaTopOB HanpsXeHus:
-NOOK/OYEHNE N3MEPUTENBHBIX MPMOOPOB(KNACC TOYHOCTH)

-MOAKNIOYEHWE Lenel HanpsxeHns P3 (knacc To4HOCTH)

-paBeHCTBO BTOPUYHBIX U NEPBUYHbBIX HAMPSAXEHUA (BENNYMHA BTOPUYHOMO HAMPSAXEHNS)
11.Kak nponoxeHbl kabenv Ha NnoacTaHumMm?

-BO3AYLWHbIE IMHUN

-kabenbHbIM KaHanom

-CcOOPHBIMU WMHAMM

12.4710 Mcnonb3yeTcs ANg raweHns oyru B Boikmtovatensx 6-10 kB Ha noactaHumsx?
-MHEPTHbIN ras

-BaKyyMm

-aneras

13.4710 ncnonbayeTtcs Ang raweHns gyru B Boliknodatensx 110 kB Ha nogctaHumax?
-MHEepTHbIN ra3

-BaKyyMm

-aneras

14.[na cpe3a BONHbI NepeHanpsaXeHUs UCNoNb3yeTcs paspsaaHUKN U OrpaHNYnTeny nepeHanpsixxeHus. B yuem
npvHUuunuansHas pasHuua?

-rabaputHbIMK pasmepamm

-PEMOHTOMNPUrOAHOCTbIO

-NPOOOIXUTENBHOCTBIO 3KCNyaTaumm

-MHbIMU LUEeNsIMU (Ha3BaTb).

2. JlTabopatopHble paboTbi

Tembl 8,9, 10

. 3asemnstowme yCcTponcTea anekTpoobopyaoBaHums.

. Pexumbl paboT cTaHumin 1 noacTaHumi.

. PerynnpoBaHue HanpsixXeHus ctaHumsx 1 NoacTaHUNSX.

. PerynnpoBaHue HanpsixeHus cunosBoro TpaHcgopmMaTopa M3MeHEHNEM KoahhuumneHTa TpaHcdopmaLmm.
. PerynupoBaHne HanpsiXeHns Ha Harpy3ke ¢ MCroNb30BaHMEM KOHOEHCATOPHbIX BaTapeil.

. MpoBepka nsonsaumm koagonLmeHTa abcopbumm ¢ NOMOLLLID MEFAOMETPA.

. NamepeHue Toka Harpysku 6€CKOHTaKTHbIM CNOCOBOM.

. MonHvesawuTa coopyXXeHuia.

. PerynnpoBaHue 4actoTbl Ha CTaHUUSAX U NOACTAHUNSX.

10. MeTtonbl orpaHuyeHns TokoB K3 Ha CTaHUMSAX U NOACTaHUMSAX.

3. YcTHbIN onpoc

Tembl 11,12, 13

1. MukponpoueccopHas TexHUKa B CUCTEMaX PeneriHom 3alunThbl.

2. 'HHOBaUWK B 3NEKTPUYECKMX CTAHUMUSAX U MOACTAHUUSX.

3. OHeprocbHeperatowme TEXHONOMUN.

4. MukponpoLeccopHas TeXHVKA B CUCTEMAxX NPOTMBOABAPUNHON aBTOMATUKU.

5. VIHHOBauUKM Ha NOACTAHLUMAX U CTAHLUMAX B 4aCTU UCNONb30BaHWUS COBPEMEHHOMO ANEKTPOTEXHMYECKOrO
obopynoBaHusi.

6. Vicnonb3oBaHue ra3oTypOMHHbLIX FeHepaTopOoB B KOMMEKCE C CYLECTBYIOWNMI TEMNOBLIMA 3IEKTPOCTAHLUMNSMMU.

7. cnonb3oBaHue 9NIEKTPUYECKMX CETEN BbICOKOrO HaNpPsXeHnsa B COeANHEHUN C APYTrMMU UCTOYHUKAMN SNEKTPUYECKON
MOLWHOCTW O/15 MOBbIWEHNS YCTOMYNBOCTU CTAHLUUMN.

8. Cnocobbl aHeprocbepexeHus.
9. AnbTepHaTVBHbIE UCTOYHUKMN SHEPTUN
10. TexHonorum aHeprocbepexeHus.

O©Ooo~NOOOThhWN =
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Ok3ameH

Bonpockl k ak3aMeHy:

. MeToabl orpaHmyeHust TokoB K3 Ha cTaHUmMsIX 1 NoAcTaHumMsX. TOKOOrpaHUimBatowme peakTopb!.

. Boibop v npoBepka WWH pacrnpenenuTenbHbIX YCTPONCTB.

. Beibop v npoBepka kabenei B pacnpenenmTeNbHOM YCTPONCTBE.

. Bblbop KOMMyTaLMOHHbBIX annapartoB: BbIKOYaTeNen n pasbeanHUTENEN.

. PazbvenunHutenn.

. KopoTkosambikatenu.

. Otonenutenu.

. KOHCTpyKTUBHBIE 0COBEHHOCTU, NapaMeTpbl U 06NacTb NPUMEHEHUs BbiKNiloYaTenein pas3HbiX TUMOB.

. BbikntoyaTenu Harpysku.

10. BakyyMHble, anerasoBbl€ BbIKIOYATENN.

11. ManomacnsHble, BO3OyLWHbIE BbIK/OYaTENM.

12. OnekTpoanHamunyeckoe Bosaericteme TokoB K3. SnekTpoamHamMmyeckast CTOMKOCTb WWHHbBIX KOHCTPYKLNIA.
13. Harpes NpoBOOHVKOB 1 TOKOMPOBOASLWMX HACTEN SNEKTPUYECKMX annapaTos Tokamu paboymx pexrnMoB.
JonycTnMble TeMnepaTypbl Harpesa.

14. Bbibop 4ncna 1 MowHocTh TpaHcgopmaTtopos Ha IMC.

15. PacnpenenutenbHble yCTPOWCTBA C OAHOM U ABYMS cucTEMaMy COOPHBIX WKH. Ponb CEKLMOHNPOBAHUS COOPHbBIX WKH.
16. PY c ofHoli n nByms paboyvmy n 06xo4HOM cuctemamu WiH. HasHavyeHne 06Xxo4HOM cucTeMbl COOPHbIX LWH.
17. PacnpenenutenbHble yCTPOWCTBA KOMbLEBOro Tuna. JloCTOMHCTBA N HELOCTATKM 3TUX CXEM.

18. PacnpenenutenbHble yCTPOWCTBA C ABYMS cMcTeMaMu COOPHbIX WWH M YACNOM BbIKMIOYaTENEN Ha NpucoeanHeHne 3/2
n 4/3.

19. TOKOBe)J,yLLI,I/Ie 4acCTu B pacnpenenntefibHbiX YCTpOIZCTBaX. WunHbI 1 WnHHbIE KOHCTPYKUMN. KﬂaCCM¢)MKaHMH,
Ha3Ha4YeHne N KOHCTPYKLUNA N30NATOPOB B pacnpenennTenbHbiX YCTpOIZCTBaX.

20. YnpoleHHble CxeMbl pacnpenenuTenbHbIX yCTPONCTB.

21. TpeboBaHUS K CXEMaM MOLHBIX TEMNOBLIX 3nekTpocTaHuuii (TAC). CxeMbl 610KOB reHepaTop-TpaHcopMaTop 1
reHeparop-TpaHcgopMaTop-nuHuS.

22. CxeMbl TEMNOBbLIX KOHOEHCALMOHHBIX anekTpocTaHumin (KSC).

23. MnaBHble cxembl ASC. Ocobble TpeboBaHus k cxemam ASC. Tunosble cxembl ASC.

24. 'naBHble cxembl TOL: cxembl TOL, co cHOpHBIMU WMHAMY FEHEPATOPHOrO HANPSXEHNS, CXeMbl 6n104HbIX TILL.
25. 'naBHble cxeMbl noacTaHuuii. leneHne no cnocoby npucoennHeHns. TpeboBaHUs K CxemaM.

26. [naBHble cxeMbl rugpoanekTpoctaHumii (FN3C).

27. TexHOnornyecknii NpoLecc NPon3BOLACTBA INEKTPOIHEPIMM HA aNeKTpocTaHumsax Tuna TOL,.

28. TexHonorm4eckuii NpoLecc NPoM3BOACTBA ANEKTPOSHEPrMmM Ha anekTpocTaHumsax Tnna K9C.

29. VIcTOYHMKM NTaHns COBCTBEHHBIX HYX .

30. CxeMbl cobcTBEHHBIX HYX A KSC.

31. CxeMbl cobCTBEHHBIX HyX 1, TOL,. CxeMbl pe3epBupoBaHmns cOBCTBEHHbIX Hyxa TOL.

32. CxeMbl NTaHnsi cobcTBeHHbIX Hyx A 3C.

33. CxeMbl NTaHUst COBCTBEHHBIX HYX 1 NOACTaHLUNIA.

34. Knaccudprkaums pacnpenenmtenbHblix yeTpoincts. OCHOBHble TpeboBaHus.

35. 3akpbiTble pacnpenenutensHele yctporictea (3PY). ObnacTb npuMeHeHns, TpeboBaHMS K KOHCTPYKLMSM.
36. KomnnekTHble ycTpoicTea Bbicokoro Hanpsxenns: KPY, KPYH, KPY ¢ anerasosoi nsonsumen.

37. KomnnekTHble TpaHcopMaToOpHble NOACTaHLNN.

38. OTkpbIThle pacnpenyctpoiictea (OPY), obnactb npuMeHeHwus, TpeboBaHNS K KOHCTPYKLIMSIM.

39. OnepaTnBHbIe NepeKNoHeHNs B anekTpoycTaHoBkax. OnepaTMBHO-AMCNETYEPCKOE ypaBneHune.

O©CoOoONOOTPhWN =

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLeHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa AesaTeNIbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpOBaHUSA KOMMETEeHLUN

B K®Y pelicteyeT HannbHo-periTUHroBas cucteMa oLeHKW 3HaHuin obydatowmxcs. CyMMapHo no agucumnivHe (Moaynio)
MOXHO Nony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntorosas
goopma KoHTpons - B 50 6annos.

[ns 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

[ing ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopoLwo".

56-70 6annos - "yOooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLLOBNETBOPUTENBHO".

Crpanuvua 19 n3 24.
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpoOnsi hesiTeNlbHOCTU, XapaKTepu3yoLLMX aTanbl hOpMUPOBaHUSA KOMMETEHLUN 6annos
dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Artan | KonnyectBo
KOHTpoOnsi DesiTeNIbHOCTU, XapaKTepu3yoLLLMX aTanbl hopMUpOBaHUSA KOMMEeTEeHL U 6annos
Cemectp 7
TeKyLWUin KOHTPOIb
KoHTponbHas |KoHTponbHas pabota npoBOAMUTCS B Yackl ayantopHoit paboTbl. Obyyatowmecs
paboTa nonyyaroT 3afaHns Onsi NpoBEpKU YCBOEHUS npoiiaeHHoro Mmatepuana. Pabota 1 10
BbIMONMHAETCA B MMCbMEHHOM BUOE N C,!J,aéTCﬂ npenogasartento. OLleHVIBaIOTCFI
BnafeHve matepuanom no teme paboTbl, aHaNUTUYECKMe CnocobHOCTH, BnaaeHme
MeTonamun, yMeHNA U HaBblKW, HeO6XO,EI,I/IMbIe Ansa BbiNONTHEHNSA 3a,uaH|/||7|.
MucbmeHHas  |Obyyarowmecs NonyyaoT 3a4aHNe N0 OCBELLEHMIO ONPeaenEHHbIX TEOPETUYECKNX
paboTta BOMPOCOB MM peleHmnio 3aaa4y. PaboTa BeINoNHsSIeTCS NMCbMEHHO U coaéTtcs 2 10
npenogasartento. OueHNBalOTCS BNaLeHNE MaTepranom no Teme paborsl,
aHanuTMYeckme CnocobHOCTY, BNafeHne METONAMN, YMEHNS N HABbIKU,
HeobXxoouMble ANS BbINOMHEHWS 3aAaHNIA.
CemecTp 8
TeKkyLLUA KOHTPONb
NabopaTopHble |B ayantopum, OCHALLEHHON COOTBETCTBYIOWMM 060pyLoBaHNeEM, 0byyatolmecs
pabothl NPOBOASAT y4ebHble 9KCNEPUMEHTbI U TPEHMPYIOTCS B MPUMEHEHUN 1 10
NpPakTUKO-OPNEHTUPOBAHHbBIX TexHonorni. OLueHMBalTCS 3HaHNe maTepuana u
YMEHWE NPUMEHSATb ero Ha NpakTWKe, YMEHUS 1 HaBbIKW Mo paboTe ¢
obopynoBaHneM B COOTBETCTBYIOLLEN NpedMeTHON obnacTu.
Kypcosas Kypcosyto paboty no aMcuunivHe obyyarowmecs NuyT CaMocToATENBHO AOMa.
pabota no Tembl n TpeboBaHus k paboTe hopMynmMpyeT npenofasatesb. BoinonHeHHas 2 10
aucuunnvHe  |[pabota cpaétcs npenopasaTento B cOpowopoBaHHoM Buae. B pabote
npennaraeTcs COOCTBEHHOE pPelleHne ONpenenéHHoNn TeoPEeTNHECKON Nnu
npakTuyeckow npodnembl. OueHMBaOTCA NpPopaboTka UCTOYHMKOB, MPUMEHEHWE
nccneposartenbCkux METOO0B, MPOBEeAeHNE OTAENbHbIX CTAAUNA UCCef0BaHNS,
opMynMpoBKa BbIBOAOB, cobnoaeHne TpeboBaHuii K CTPyKType 1 0pOpMIEHUIO
paboTbl, CBOEBPEMEHHOCTb BbIMOMHEHMSI.
YCTHbIA onpoc |YCTHbIf ONpOC NPOBOAMTCS Ha NpakTUYeckmx 3aHsaTusx. Obyyatowumecs
BbICTYNAlOT C AOKIaAaMn, COOBIEHNSMU, NOMONHEHNSIMU, YHaCTBYIOT B 3 10
OMCKyccun, oTBeYatoT Ha Bonpockl npenogasatens. OueHnBaeTcs ypoBeHb
LOMalHel NoAroTOBKM MO TeMe, CNOCOBHOCTb CUCTEMHO W NOMMYHO U3naratb
Mmartepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMOMHUTENbHbIE BOMPOCHI.
Ok3amMeH OK3aMeH HaueneH Ha KOMMNNEKCHYIO NMPOBEPKY OCBOEHMS ANCLUMANHbI. DK3aMeH 50
MPOBOAMTCS B YCTHOM MM MMCbMEHHOW chopme no buneTtam, B KOTOPbIX
conepxarcst Bonpoch! (3afaHuns) no Bcem TeMam kypca. Obydyatowemycs naértcs
BpeMs Ha noarotoBky. OLeHnBaeTCs BNageHne MateprasnoMm, ero CUCTEMHOE
OCBOEHIWE, CMNOCOBHOCTb NPUMEHSITb HYXHblE 3HAHNS, HABbIKW 1 YMEHUS NPW
aHanuae NPobneMHbIX CUTYaLMA N PeLIEHUN NPaKTUYECKNX 3aLaHWIA.
CemecTp 9
TekyLLUA KOHTPONb
TecTuposaHue |TecTMpoBaHWe NPOXOAUT B MMCbMEHHON hopme nnm ¢ NCNONb30BaHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 1 20
TECTOBbIX 3a4aHW. Ha BbINONHEHVE BblaenseTcs (OUKCMPOBaHHOE BPEMS B
3aBMCMMOCTM OT Konm4yecTea 3agaHuin. OLeHka BbICTaBnseTcs B 3aBUCUMOCTM OT
npoueHTa NPaBuibHO BbINOMHEHHbIX 3a4aHWA.
NabopatopHble (B ayantopun, ocHaWEHHON COOTBETCTBYIOWMM 060pyAoBaHMEM, oByyatowmecs
paboTbl NPOBOAAT y4ebHblE SKCMEPUMEHTbI U TPEHUPYIOTCS B NPUMEHEHNM 2 20
NPaKTUKO-OPUEHTUPOBAHHBIX TexHoNornii. OLEeHMBAIOTCA 3HaHUE MaTepuana u
YMEHME NPUMEHSITb ero Ha NPakTWKe, YMEHWUS 1 HaBbkK Mo paboTe ¢
obopyLoBaHMEM B COOTBETCTBYIOLLEN NpeAMeTHO obnacTu.
YCcTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHATUsAX. Obyyatowmecs
BbICTYNaloT C Aoknanamul, COOBWEHNAMN, AOMONHEHNSIMU, YHaCTBYIOT B 3 10
OMCKycCcuUW, 0TBEYatoT Ha BOMNpoCkl npenogasatens. OueHnBaeTcs ypoBeHb
LOMaLlHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MO3MLIMIO, OTBEYATb
Ha AOMONHUTENbHbIE BOMPOCHI.
PerncTpaumonHbiit Homep 1029066519 OBAEKTPOHHEH
Il YHUBEPCHTET
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
OkK3ameH OK3aMeH HaueneH Ha KOMMAEKCHYIO NPOBEPKY OCBOEHMS OUCLMMIVHBI. OK3aMeH 50

MPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl Bonpochl (3afaHusl) no Bcem Temam kypca. Oby4atowemycs naércsi
BpeMs Ha noarotoBky. OLeHnBaeTCs BNafeHne MatepranoM, ero CUCTEMHOE
OoCcBO€EHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuse NPobneMHbIX CUTyaUnin U PeeHNN NPaKTUYECKNX 3aAaHNA.

7. MepeuyeHb OCHOBHOW U AONONHUTENbHOM yueb6HON nuTeparTypbl, HEO6XOAUMON ANl OCBOEHUS AUCLMIINHBI
(moaynsi)

7.1 OcHoBHasl nuTeparypa:

1. BoapyxuHa C. C. MpaBnna ycTpoicTBa 3N1eKTPOYCTaHOBOK [TEKCT] : BONPOCH U OTBETHI : y4eBHO-NPaKTU4eckoe
nocobue / aBT.-cocT. C. C. boapyxuHa. - Mocksa : KHOPYC, 2011. - 288 c. - ISBN 978-5- 406-00936-9. (40 5k3.)

2. Ipsakos A.®. MukponpoueccopHas asToMatmka 1 peneiHas 3awmnta aneKTposHepreTnYeckmx CUCTemM [ONeKTPOHHbIN
pecypc] : y4ebHoe nocobve ans Bysos / A.d. Obsakos, H.N. OeyapeHko. - 2-e uag., ctep. - Mockea : agatenbckuii oom
M3W, 2010. - ISBN 978-5-383-00467-8. -Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785383004678.html

3. Knpeesa 9. A. PeneiiHas 3awuTta n aBToMaTuka anekTpoaHepreTmyeckmnx cuctem [TekcT] : yuebHuk / 3. A. Kupeesa,
C. A. Ubipyk. - Mocksa : Akanemusi, 2010. - 288 ¢ : un. - Pek. PI'Y. - Mpun.: ¢.281. - B nep. - bubnuorp.: c. 282. - ISBN
978-7695-5896-2 (25 aK3.)

7.2. lononHUTeNbHasa nuteparypa:

1. AHpopees B. A. PeneiiHas 3awmTa u aBToMatnuka cUcTeM anekTpocHabxeHms [TekcT] : yuebHUK Ans cTyoeHTOB BY30B,
oby4atowmxcs no creumanbHOCTU "OnekTpocHabXeHMe' HanpasneHust NoAroToBkKY 'OnekTposHepreTvka'/ B. A. AHapees.
- 6-e n3g., ctep. - Mocksa : Beicwas wkona, 2008 . - 639 ¢ : un. - Fpud MO . - B nep . - Bubnwnorp.: c. 625-634 . - MNpeam.
ykaa.: c. 621-624. - ISBN 978-5-06-004826-1 (29 ak3.)

2. lllernoB A.W. PeneitHas 3awmTa anekTpUHecKknx ceTen [SnekTpoHHbI pecypc): ydiebHoe nocobue / A. W. Wernos. -
HoBocubupck : Uap-Bo HI'TY, 2015. - ISBN 978-5-7782-2653-1 -Pexum pocTyna:
http://www.studentlibrary.ru/book/ISBN9785778226531.html

3. CaHakynoB A. X. 9nekTpuyeckne annapatbl B yCTPOMCTBAX PENEHON 3allUThl CUCTEM SNEKTPOCHAOXEHMS
[BnekTpoHHbI pecypc]: MeToauyeckme ykasaHust K 1abopaTopHbIM U MPAKTUYECKUM 3aHSTUAM MO AUCLMMANHE
'PeneiiHas 3awmTa 1 aBToMatnaaumns cucteM anektpocHabxeHus'/ A. X. CaHakynos, K. 3. ®atbixoB. - HabepexHble
YenHbl: N3an-so HYM K(M)PY, 2016. - 88 c. - Pexxmum pgoctyna: https://kpfu.ru/publication?p_id=175506

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOOYIIS)

OnekTpuyeckne ctaHuum n noactaHumm - https://cadrdreg.amursu.ru/538f499e735bb8e5b1612ed2bb02c662. pdf
S0P no oncumnnuHe "dnekTpuyeckue cuctemol u cetn” - https://edu.kpfu.ru/course/view.php?id=2228
S0P no ancumnnunHe "dSnekTpmyeckne ctaHumm n nogctaHumm” - https://edu.kpfu.ru/course/view.php?id=1731

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bupg pa6or MeTtoauyeckme peKoMeHaaLmmn

nekumm B Xxo4e nekumMoHHbIX 3aHATMIA HEOBXOAMMO BECTU KOHCMEKTUPOBaHWE y4ebHoro matepuana. Mpu
aTOM obpallaTb BHUMAHWE HA ONPeLENeHNs U (POPMYIMPOBKN, PAaCKPbIBAKOWME COAEPXKAHME TEX
WIIN UHBIX MOHATUI, SABIEHUIA 1 NPOLIECCOB, Hay4Hble BbIBOAbI N NPAKTUYECKNE PEKOMeHaaLunu.
Mpn HeOBX0LMMOCTH, MOXHO 3aaBaTb NPENoLaBaTeNt0 BONPOCH! C LENb0 YyTOYHEHNS
TEOPETUYECKUX MOMOXEHUI, paspeLleHns CrOoPHbIX CUTyaUni.
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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.

KypcoBasi pabota | MeToanyeckme ykasaHus Nno BbIMOMHEHWIO KYpCOBbIX paboT AaloT ykasaHUsi OTHOCUTENbHO 0BLmx
no AMCUMNIVHE | NPeabsBnsieMbIX TPeOOoBaHNI 1 peKoMeHAAaLUi Mo HANMCaHWIO U OCDOPMIEHUIO CTYAEHYECKMX
KypcoBbIx paboT, a Takxe TpeboBaHuWii B 06beMe nporpamMmmbl y4e6HOM AucumnivHbl. BeinonHsis
KypcoBble paboTbl, CTyAEeHTbl NprobpeTaroT onbiT paboTel C HAYYHON NUTEPAaTYPON,
BblpabaTbiBaloT 11 COBEPLIEHCTBYIOT JIOTUKY U3NOXEHNUS MaTtepuana, a Takxe npuobpertaroT yMeHust
1 HaBblK/ TBOPYECKOrO NMPUMEHEHWSI TEOPETNHECKMX MOMOXEHN, CBA3LIBAS X C COBPEMEHHO
LNEeCTBUTENbHOCTbBIO.

YCTHbIA onpoc | YCTHbI/ ONpoc NPOBOAMTCS HA OCHOBAHUW BbIMOMHEHHBIX 00yyaowmMmucs pedpeparos,
peKoMEHOAUMM K HANMCaHMI0 KOTOPbIX MPUBEAEHDI Bbllwe,HEOOX0OUMO N3YUYNTb
y4yebHO-MeToaMYECKME MaTEPUANb U, NPV HEOBXOAMMOCTI, OCHOBHYIO 1 AOMONHUTENbHYIO
nutepartypy. [Mpu atoM cnefyeT y4ecTb peKOMeHLauLMu npenogasatens u TpebosaHns y4ebHo
nporpammbi.

9K3aMeH SK3aMeH SIBNSeTCS 3aKNoYUTENbHBIM 3TanoM UsydeHns y4ebHon OUCUUNIUHBI U UMEeT LieNb
NPOBEpPUTb TEOPETUYECKME 3HAHUS 0BYYaIOWNXCS, UX HABBIKW U YMEHUE MPUMEHSATb NONy4YeHHbIe
3HaHVsl NPU pelleHny NpakTnyeckmx 3anad. Mpu noaroToBke K ak3ameHy HeobxoAMMo onuparbcs,
npexae Bcero, Ha NeKLMM 1 OCHOBHYIO MTepatypy Mo AUCUMMIMHE, a TakXe Ha UCTOYHUKM,
KoTopble pasbupanvch Ha NabopaToOPHLIX/MPAKTUYECKUX 3aHSATUSIX B TEYEHNE CeMecTpal.

TecTmpoeaHue | TectoBble 3agaHnsa npegHasHayYeHbl 48 YCBOEHNS OCHOBHbIX MOMOXEHWIA TEOPUM OpraHn3aumm,
Onga 3aKpenneHns 3HaHui, Noy4eHHbIX B NpoLecce NeKUMOHHOro Kypca, CeMMHapCcKom n
CaMOCTOSITENBHON PaboTbl C OCHOBHOM W AOMONHWUTENBbHOW NUTEPATYpOl. TecTbl - 3TO BONPOCH!
Wnu 3apaHus, npenycMarpusarollne KOHKPETHbIA, KPaTKUiA, HeTKNA OTBET HA UMEIOLLNECS 3TaNOHbI
OTBETOB. B TeCTOBbIX 3a4aHMsAX B KaX,A0M BONpoce 00 4 BapnaHTOB OTBETOB, U3 HUX OJMH
BapuaHT OTBET NPaBU/ibHbINA.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIM, UCNOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa3oBaTeNbHOro
npouecca no gucuunauHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHGOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

OcBoeHVe ANCUMNAMHBI "INeKTprYeckne CTaHUmMmn 1 NoACTaHUMK" Npeanonaraet UCnonb3oBaHWe CneayoLero
nporpaMMHOro obecrnedeHnst n MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

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

Bpaysep Google Chrome

Adobe Reader Xl

11. OnncaHue matepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)
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Mporpamma omcumvnnmHbl "OnekTpuyeckue ctaHumm n nogctaHumm”; 13.03.02 SnekTpoaHepreTuka nu anekTPoOTEXHUKA; OOLEHT, K.H.
(moueHT) ¢ 01.03.2019 AxmeTwnH P.C.

OcBoeHne ancumnmnHbl I'SJ'IeKTpI/I‘-IeCKI/Ie cTaHumn n nogctaHumm" npegnonaraet ncnonb3oBaHWe cneanyouero
martepnanbHO-TEXHNYECKOro obecneyeHus:

MynbTMeouiiHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayautopusi COCTOUT 13
WHTErpUPOBaHHbBIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanmaauum noboi Buaeo u ayano nHpopMaLmm, NofnyyeHust U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaUTOPMM COCTOUT M3: MybTUMEOUAHOrO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, akyCTUHECKOW CUCTEMbI, @ TakXe MHTePaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHus obopynoBaHneM, nHTepdoeiicol noakntodeHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSeTCS KNOYEBbIM 3NIEMEHTOM yrpaBneHns, 06 beANHSIOWMUM BCE YCTPOKCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM pabo4nM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIerko ynpaensite BCE CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSIET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATUS,
npeseHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUabl ayAUTOPHOM Harpyskin obydatolmxcs B yao6HOR 1 [OCTYMHOM
LNl HUX OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00y4YeHMs, B TOM YAC/E C UCMONb30BAHNEM B
npoLiecce 0byyeHns BCeX KOPNopaTUBHbIX pecypcoB. MynbTuMeanitHas ayiMTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LLOCTYMNOM B CETb UHTEPHET. KoMNbioTepHOe 060pyioBaHMEM UMEET COOTBETCTBYIOLWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIli knace, npeactaensiowmii coboli paboyee MecTo npenoaasatens u He meHee 15 paboymx mecT
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHA/bHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMMNbOTEP UMEET WNPOKOMONOCHLIV OOCTYN B C€Tb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtusHOW KoMmnbioTepHon cetn KDY n Haxopatcs B €AMHOM LOMEHE.

CneumnanusmpoaHHas nabopaTtopvsi ocHalleHa 060pyaoBaHneM, He06X0AMMbIM NSt PoBeaeHNst nabopaTopHbIX pabor,
MPaKTUYECKMX 3aHATUA 1 CAMOCTOATENbHOW PaboThl MO OTAENbHbLIM OUCLUMINHAM, a TaKXe NPakTuK 1
Hay4HO-MCCnenoBaTeNnbckon paboTel obyyatowmxcs. llabopatopumsi paccumTaHa Ha 0HOBPEMEHHyto paboTy
00yyaroLmMXCca akafeMUYeckon rpynnsl IM6o noarpynnbl. 3aHATUS MPOBOASTCSA NOA PYKOBOACTBOM COTPYAHMUKA
YHMBEPCMTETA, KOHTPONVPYIOLLErO BbINOMHEHVE BUOOB y4ebHOM paboTbl 1 cobnofeHne NpaBun TEXHUKN 6e30MacHOCTM.
KayecCTBEHHbI 1 KONMYECTBEHHbI COCTaB 060PYA0BaHMS 1 PACXOAHbIX MaTepVanos onpeaensieTcs cneundukoii
o6pasoBaTefibHbIX NPorpamMm.

12. Cpe,IJ,CTBa apantauuv npenogasaHus oUCUNMJIUHDbI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pPOBbSA

npl/l Heobx0aMMoCTN B o6pasoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPpOopMaLnUm o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIN 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3NnYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuUTb B pa3/InyHbIX BUOax 6e3 notepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBunaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoLwmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNAMY Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHUS HABbIKOB U YMEHUIA, CDOPMUPYEMbIX
OVUCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YNCNe BUPTYanbHbIX nabopaTopuin U CUMYNSILUOHHBIX
TEXHONOINIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, opraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0Byyarolwerocs ¢ npernogasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUst, MPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C LOKNALaAMU U 3aLMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumm CpOpM TekyLlwero n npomMexyTo4Horo
KOHTPONA;

- YBENNYEHMe NPOOONIXKXNTENIbHOCTY caaqm oby4atolwmMMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pOBbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTN MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0Byyatowwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO u y4ebHbiM nnaHom no HanpasneHuto 13.03.02
"ONeKTPO3HEPreTMKa 1 SNEKTPOTEXHMKA" 1 MPOGOUIID NOArOTOBKM DNEKTPOCHabXeHME .
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