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1. HEJIN 1 3AJJAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, ITIPAKTHUKNA).

B THUII ITPAKTHUKWN. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHWSA
Ienpto AuCIUTITHHEL «DIEKTPOCHAOKEHHE IPEIIPHATHI SIBIIETCS ITOATOTOBKA CIIEI[HAINCTA BEICOKOH KBATH(DHUKAIINH,
CIIOCOOHOTO BBINOJHATH 33/1a4H, CBSI3aHHBIE C 00ECTIEYeHUEM TOTpeOuTeNeH NpeInpUsITHil HaIeKHBIM U YKOHOMUYHBIM
3JIEKTPOCHAOKEHHEM IIPH HOPMUPOBAaHHOM KaueCTBE 3JIEKTPO3HEPTHH.

2. MECTO JUCIUIVIMHBI (MO AYJISA, TIPAKTUKHA) B CTPYKTYPE OBPA3OBATEJIbHOMU ITPOT'PAMMBbI

Hukn (paznen) OIL: | b1.B

2.1 | TpeGoBaHus K NpeABaAPUTEILHOIl IOATOTOBKE 00y4al0IIerocs:

2.1.1 | DOnekTpuyecKue CEeTH U MOICTaHIIUI

2.1.2 | DneKTpOTEXHUKA U 3JIEKTPOHUKA

2.1.3 | ®usuka

2.2 | JucuMminHbl (MOTY/IM) U MPAKTHKH, ISl KOTOPBIX 0CBOEHHE JAHHOM TUCHUILINHBI (MOIY/IS1) HEOOX0TUMO KaK
npeamecTBYyoIIee:

2.2.1 | IlpousBoicTBEHHAS MPAKTUKA, IPEIAUILIIOMHAS

2.2.2 | DHeprocOepexeHue B TEIIOIHEPIeTHUKE, TEMIOTEXHUKE U TETNIOTEXHOIOTHSIX

3. KOMIIETEHIIMHU OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCIUTLIMHBI
(MOJYJISl, IPAKTUKH)

ITIK-1: Pazpa0orka u odopmiieHne padoyeii, NPOEKTHOI JOKYMEHTALIMU CHCTEM 3JIeKTPOCHA0KeHHs (3J1eKTPOCHa0KeHue,
OCBellleHHe, 3a3eMJIeHHe, Ka0e/IbHbIe H BO3AYLIHbIE CeTH) 00bEKTOB KAIINTAIbHOI0 CTPOUTE/ILCTBA. TexHnueckoe
PYKOBOACTBO peau3allii NPOeKTa CHCTEMBbI JJIEKTPOCHA0KEHHS 00beKTAa KAINTAJILHOIO CTPOUTEILCTBA.

IIK-1.1: Bvinonnenue pabouux wepmesiceti, 8b100p anzopumma u cnocooa paspabomku u 0popMaAeHUs. SCKUSHBIX U padouux
yepmedicell 8 cocmase KOMNIeKmMa padoueli OOKYMeHmayuu U NpUMeHAmMs MexHoI02uU UHPOPMAYUOHHOLO MOOETUPOBAHUS
cucmem 21eKMpocHabHcenus (dnekmpocHabicetile, oceeujenue, 3azemienue, kabeibhvle U 6030VuiHble cemu).

Pesynbrate! 00ydeHns: CTyIeHT JOIKEH 3HATH: CIIOCOOB! pa3paboTky 1 0hOopMIICHUS SCKU3HBIX U paboUHX uepTexell B cocTaBe
KOMILIEKTa pabo4ei JOKYMEHTALH U TIPUMEHSTh TEXHOJIOTMH HH(OPMAIIMOHHOTO MOIEIUPOBAHUS CUCTEM DIICKTPOCHA0XKEHHSI.
CTyIeHT TOJDKeH YMETh: TIPHMEHSTh TEXHOJIIOTHH HH(POPMAIIMOHHOTO MOJICIIMPOBAHUS CHCTEM HJICKTPOCHAOKEHUS
(amexTpocHabxeHre, OCBEICHNE, 3a3eMIICHIE, KaOeIbHbIE 1 BO3YIIHEIC CETH)

CTyIeHT I0JKEH BIaIeTh: HaBBIKAMU BBIOOpA aJrOPUTMOB U CIIOCOOO0B pa3pabOTKH U 0(OPMIIEHHSI ICKU3HBIX U pabounX YepTeken
B COCTaBE KOMILIEKTa paboyueil JOKyMEHTAIUN.

IIK-1.2: Co30anue s1eMeHmo8 cucmemvl 3eKmMpOoCHAIICEHUsl 8 Ka4ecmee KOMROHEHMO8 OJisl UHPOPMAYUOHHOU MOOenU 00beKma
KanumenbHo20 CMpoUmenscmed

Pe3y.HI>TaTI>I 06y11eH1/151: CTyHeHT JOJDKCH 3HATh: 3JICMCHTBI CUCTCMbI BJIeKTpOCHaﬁ)KeHI/ISI B KAa4€CTBC KOMIIOHCHTOB IJI4
WHGOPMALMOHHON MOJENH 00BEKTa KalUTEIbHOTO CTPOUTENBCTBA.

CTyIeHT TOJDKSH YMETh: ONPEIeIATh ITepedeHb HeOOXOIUMBIX UCXOJHBIX TAHHBIX JJIS CO3JaHUS HIIEMEHTOB CHCTEMBI
ANEKTPOCHAOKEHHSI

CTyﬂeHT JOJDKCH BJIaACTh: METOAAMHU CO30aHU 3JICMCHTOB CHUCTCMBI 3J'IBKTpOCH8.6)KeHI/I§I B KAa4€CTBC KOMIIOHCHTOB IJ14
UH()OPMALMOHHO’ MOEIH 00BEKTa KAaIIUTEIBHOTO CTPOUTEIBCTBA.

IMIK-2: Opranu3amnusi 1 NPOU3BOACTBO PA0OT MO IKCIUIYATAIUH M PEMOHTY 000PY10BAHUS MOJACTAHIIHIA U JIEKTPHYECKUX
cereil HanpsizkeHueM 10 220 kB BK10YHTEIbHO. JIOKYyMEHTALHOHHOE CONIPOBOXKICHUE JeATEIbHOCTH 10 TEXHUYECKOMY
00CJIyKMBAHHIO H PEMOHTY 000PYI10BAHHS MOACTAHIHUI U 3JIeKTPHYECKUX ceTel

1IK-2.1: Buinonuenue nod2omosku K pabome no pemonmy 000opy008aHusi pacnpeoeirumenbblx YCmpoucme no0Cmanyutl
anexkmpuyeckux cemeil Hanpsxcenuem 00 220 kB exniouumenvho

PesynbraTel 00ydeHus: CTyICHT IOJDKEH 3HATh: 000pY/IOBaHUE PacHpeICIUTEIbHBIX YCTPOHCTB MOACTAHINH IEKTPHIECKIX
ceTel HanpspkeHueM 10 220 kB BKIIIOUUTEIBHO.

CTyIeHT I0JIKEeH YMETh:

CTyzeHT 10IKEeH BIaJeTh:

I1IK-2.2: Obradamo Hagulkamu YmeHusi Cxem NePEULHbIX COCOUHEHUI INEKMPOOOOPYOOSANUSL DEKMPULECKUX CIAHYUL U
ROOCMAanyull 2neKkmpuyeckux cemetl nanpscenuem 0o 220 kB sxnouumenvho

Pesynbrate! 00ydenns: CTYIeHT JOIDKEH 3HATH: CXEMBI IEPBUYHBIX COSANHEHUH IEKTPOOOOPYIOBAHHUS MIEKTPHUECKUX CTAHIINI 1
HOJCTAHINH 3IEKTPUIECKUX ceTel HanpshkeHueM 10 220 kB BKmoYHTenbHO.

CTyIeHT 0IKEH yMETb:

CTyIeHT NOIKEH BIIAJIETh:

1IK-2.3: Pabomamu co cneyuanbHbiMu OUASHOCIUYECKUMU NPUubopamu u 060py008aHuem 3MeKmpuieckux Cmanyull 4 noOCmanyuil
anexmpuueckux cemeti nanpsaxcenuem 0o 220 kB

Pesynbrate! 00ydenus: CTyAeHT JOIKEH 3HATH: IPHOOPHI U 000pYyAOBaHHE IEKTPUIECKUX CTAHI[UHA U MOJCTaHIIUH
JJICKTPUYECKUX ceTell HanpsikeHueM a0 220 kB.

CTyIeHT N0JIKEH YMETh:

CTyzeHT IOIKeH BIaJeTh:




4. CTPYKTYPA U COAEPKAHUE JUCIUITIJINHBI (MOAYJIA, IIPAKTUKN)

Kon
3aHATHS

HauMeHoBaHue pa3iesioB U TEM /Bl/l}l 3aHATHS/

Cemectp /
Kvypce

Yacos

®opma
KOHTPOJISA

1

Pazgen 1. OGyuenne

1.1

Xapaxktepuctrka COC 00beKTOB HApOAHOTO X03s1iicTBa /Tema/

1.1.1

Cocras u xapakrepuctrka COC 00beKTOB HapOAHOTO X03s1cTBa. OCHOBHBIC
tpebosanust kK COC. OTIHYUTENBHBIE 0COOCHHOCTH IEKTPOCHA0KEHHS
npeanpusaTuit. /Jlex/

3, Ko

1.1.2

WcnbrTanns aBTOMaTHYECKUX BEIKIIIOUaTesei /J1ad/

Ko

1.1.3

Vcnbrtanne npenoxpanurenei. /J1a6/

Ko

1.1.4

CamMocTosITenPHOE U3YUECHHE TEM:€IUHAs CHCTEMA 3IEKTPOCHA0KEHNS,
ynpasnenue u aucneruepusanus ESC /Cp/

Ko

CamocrosTenbHas MOArOTOBKA K BBITIOJIHEHHIO JabopaTopHbIX padot /Cp/

20

1.2

MerToabl onpeieieHUs U pacyeTa dJIeKTpUIecKkux Harpy3ok B COC
npennpusaTaii /Tema/

1.2.1

OO6mre cBeIeHNs O pacuéTe MEKTPUIECKUX Harpy30K. XapakTepHas cxema
IIEKTPOCHAOKEHNS TPOMBIIIUICHHOTO TIPEANPHATHS U XapaKTepHBIC MecTa
(y31Bl) ompeieIeHust pPacUETHBIX NEKTPHUECKUX HArpy30K. MeTonsl pacuéra:
MeToz Ko duunenTa pac4€THON MOIIHOCTH; MeToA KoadduireHTa cupoca;
METOJ] YAEIBHOTO pacxo/a JIEKTPOIHEPTUH Ha €IMHUILY IIPOTYKIIUH; METO,
YIEIIBHOI IIOTHOCTH 3JIEKTPUYECKOM HAarpy3ku Ha 1 M2 NpOU3BOJACTBEHHOM
wiowmany. /JIex/

3, Ko

122

N3yueHue >neKTpuuecKuX anmnaparoB HanpsbkeHueM Boime 1 kB (mo 110
kB) /TIp/

1.2.3

Pa3paboTKa mIaHa CHIIOBOM CETH U COCTABICHUE YIIPOLIEHHON CXEMBI
anexTpocHabxeHns nexa /IIp/

124

Pacuer snexTpudeckux Harpysok mexa /IIp/

1.2.5

Pacuér MomHOCTH 1 BEIOOP KOMIIEHCUPYIOLIETo ycTporicTBa. Onpenenenue
MmorHocTH 1exoBoii TII. Beioop tpancdopmartopos /TIp/

1.2.6

CamocTosTenpHas MOATOTOBKA K BBIITOJIHCHUIO ITPAKTUYCCKOT'O 3aHATUSA /Cp/

24

1.2.7

BrinonHeH#e 3JeMEHTOB KypcoBoro npoekra /Cp/

27.75

1.3

VYeTpoiicTBO 1 cXeMbl TpaHC(HOPMATOPHBIX U PaCHPEICIUTEIbHBIX TOICTAHIINI
u PY npennpustuii. /Tema/

1.3.1

Haznauenue, ob1iee ycTpoiCTBO U KITaCCUPHUKAIINS TOJCTAHIHIA U
pacrpenenuTensHbIX yerpoicTs (PY). Hasnauenne, obmee ycTpoicTBo,
MIPUHIUI PabOThl U HOMHUHAJIBHBIC MTAPAMETPBI YCKTPUICCKUX anmnapaTtoB PY
HarnpspkeHueM 10(6) kB u PY nanpsokennem 0,4 kB. Cxembl
TpaHC(HOPMATOPHBIX U pacIpeACTUTEIBHBIX TTOI-CTAaHINI. Y CIIOBHBIC
rpadudeckue 0003HAUCHHUS JTEMEHTOB B JIEKTPHUECKUX cXeMax. Tumosas
cxema ropojckoii TIT HanpsokerreM 10(6)/0,4 kB co cOOpHBIMY IIIMHAMH Ha
BBICIIEM HanpspkeHHH. OcoOCHHOCTH cxeM H cxeMsblI 1iexoBsIX TI1 10(6)/0,4 kB
npommpeanpustuil. Tumnosas cxema PIT 10(6) xB. Tumosas cxema ITITT 110/10
(6) xB.

Kommnexranus PY, komnonoska TIT u PIT10(6) kB. Kom-mnexrarus PY10(6)
kB B TII 10(6)/0,4 xB, 8 PII 10(6) kB u I'TI[1. Kommrekranus PY 0,4 kB B TII
10(6)/0,4 xB. Ipunnumner kommoHoBky TIT u PIT10(6) kB. KomnoHoBka
nexommiekTHeIX TIT 10(6)/0,4 kB, PIT 10(6) kB, I'TITT 110/10(6) kB.

KomrutekTHbIe TpaHC(hOpMaTOpHBIE MOJCTAaHINK BHyTpeHHel yctaHoBku (KTII).

YerpoiicTBo, KIaccudukams, BEIOOp, KoMIIIeKkTams 1 komrmonoBka KTII.
/Jex/

3, Ko

14

VICTOYHUKY M CXEMBI DIIEKTPOCHAOKEHHS TPOMBIIILICHHBIX
npennpusaTai. /Tema/

1.4.1

Ornpenenenue, knaccuUKaIMs U MPUHIIUIBI TIOCTPOCHUSI CXEM
9IeKTpocHa0keHus. VICTOYHUKY MUTaHUs U TpeOOBaHUS K HAIEKHOCTH
aneKkTpocHadxeHusl. CxeMbl BHEIIHEro 3JeKTpocHabxeHus. Cxembl
BHYTPHU3aBOJICKOT0O (BHYTPEHHET'0) JIeKTpocHa0)eH . CXeMbl 1
KOHCTPYKTHBHOE BBITTOJTHEHHE IIEXOBBIX 3JIEKTPUIECKHX ceTelt. /JIek/

3, Ko

1.5

Bri6op anmemenToB COC mpoMbIIUICHHBIX Tpennpustuil. /Tema/




1.5.1

OcobeHHOCTH BEIOOpA apaMeTPOB OCHOBHOTO 3IeKTpoobopynosanus B COC
MIPOMIIPEATIPUSTHH. PacyéTHbIC yCIOBUS JUIsl BBIOOpa IPOBOJHUKOB
AIIEKTPUYESCKHX ATIAPaTOB IT0 IPOJOIDKATEIBHBIM PEXUMaM PabOTEL.
OnexTpoauHaMHYEcKoe U TepMudeckoe aeificteus TokoB K3. Cocras anexTpo-
000pyIOBaHuUS DAEKTPOCTAHIMHN U MOoACTaHIMH. OOIMHA NpUHINII, OOLTHi
KpUTEpHil 1 00IHe YCIIOBHS BEIOOPA IEKTPUUECKUX arapaToB. Beidop
OTZAEJBHBIX BUIOB IIPOBOIHIKOB 1 aNapaToB HaIpshkeHHeM Boimie 1 kB ¢
poBepKoil Ha felicTBue TokoB K3: cOOpHBIX IIHH; Kabenei; BRIKIoYaTenei
BBICOKOT'O HAIPSDKEHUS; pa3beIMHUTEINICH; BBIKITIOYATENEH Harpy3KH;
MIPEAOXPaHHUTENCH; Pa3pIIHUKOB; TPAaHC(HOPMATOPOB TOKA U HATIPSHKCHNS;
peakTopoB. Berbop Trta, 4nciia 1 MOITHOCTH CIJIOBBIX TpaHC(hOpMATOPOB Ha
MIPOMBIIUIEHHBIX MOACTAHIMAX. /JIek/

3,Ko

1.6

Komnencanus peakTUBHOM MOIIHOCTH Ha IPOMBIIITIEHHBIX
npeanpusatusx /Tema/

1.6.1

[oTpebuTenu peakTHBHOI MOIITHOCTH M MEpHI 110 €€ yMeHbIeHn 0. CpencTea
KOMITCHCAIIUN PEaKTUBHOW MOIIHOCTH (MCTOYHHMKU PEAKTUBHOW MOIHOCTH).
Onpezenenue cyMMapHO MOLIHOCTH KOMITeHCHpYyromuX ycTpoiicTts (KY) B
COC npomnpeanpustuii. PazMerienue, onpeneieHiHe MOITHOCTH U BRIOOD THITA
KV B anexTpuueckux ceTsax NpoMIpeANpUITUIL.

/JTex/

9, Ko

1.6.2

N3yueHne KOHCTPYKLIUU U cXeM KOMIUIEKTHBIX PY-10(6) kB /IIp/

1.6.3

OmnpeneneHue mapaMeTpoB IIEXOBOIT CUIIOBON CETH HANIPSKEHUEM
no 1 kB /TIp/

1.6.4

Pacuer Toko K3 /TIp/

1.6.5

Pacuer 3azemusttoniero ycrpoiictea TIT /TIp/

1.6.6

CamocTosTenpHas MOATOTOBKA K BBIITOJIHCHUIO ITPAKTUYCCKOT'O 3aHATUSA /Cp/

16

1.6.7

BrlnonHeHue 3JeMeHTOB KypcoBoid padotsr /Cp/

20

1.6.8

Hcnbitanue TpaHcdopMaTopoB TOKa 1 HanpspkeHus /J1ad/

1.6.9

IIpoBepka u ucnpITaHUE PACHPEAETUTEIBHBIX YCTPOUCTB yueOHOM
TpaHchopMaTopHO# noacTannuu /J1ad/

B BN ] N RN | N

1.6.10

CamocrosTeNnbHas MOJAr0TOBKa K JJabopaTopHbIM pabotam /Cp/

1.7

3amuTHOE 3a3eMJICHUE U 3aHyieHue /Tema/

1.7.1

Oomue cBeneHus o 3a3emieHHd. OCHOBHBIC TEPMUHEI U OTIPEICIICHUS COTJIACHO
rnasel 1.7 [TYD. HazHauenue n ycTpoNCTBO 3alIUTHOTO 3a3€MJICHUS 1
3aHysieHus. Pacuér 3a3eMIIIIONINX YCTPOICTB B 3JIEKTPOYCTAHOBKAX C
H30JIMPOBaHHON HelTpasbto. Pacuér 3anynenust. /JIex/

1.8

Iepenanpsioxenus: B COC npeanpusaTHH U 3alIUTa OT IepeHanpsokenni /Tema/

1.8.1

ITpuuunel 1 Buab! iepenanpspkenuid B COC npomnpeanpusituii. TpeboBaHmst
I1YD mo 3amure 0T NepeHANPsDKeHUH. 3aIIUTa OT MPSIMBIX YIapOB MOJHUH
BO3IYIIHBIX JINTHAH 3JIEKTPOIIEPEIaul ¢ TIOMOIIBIO TPOCOBEIX MOJTHHEOTBO/IOB,
TpyOuatTeix pa3paaHukoB (PT) u 3amuTHBIX TpoMexyTkoB (I13). 3amuTa
ANIEKTPOOOOPYIOBaHHUS MMOICTAHINI OT MMITYJIBCHBIX TPO30BBIX
TepeHanpsHKeHUH, HabeTralonMX ¢ BO3IYIIHBIX JIUHHMA, C TOMOIIBIO BEHTHIIBHBIX
Pa3psSITHUKOB ¥ HEMMHEHHBIX orpaHnuuTenei nepeHanpspkennid (OITH). 3ammra
ANIEKTPOOOOPYIOBaHHUS MOICTAHIHUI OT IPSIMBIX YAaPOB MOJIHUH C TIOMOIIBIO
CTEPI)KHEBBIX M TPOCOBBIX MOJTHHEOTBOIOB. PacuéT cTep KHEBBIX
MOJHHEOTBOMOB. /JIex/

9, Ko

1.9

INoxazaTenn kagecTBa MEKTPOIHEPTUH U CIOCOOEI ero obecneuenus B COC
npeanpusituii /Tema/

1.9.1

IMoka3zarenu kadecTBa eKTpoIHEepruu. CrocoObl M TEXHUUECKUE CPECTBA
TTOBBIIIIEHHSI Ka4eCTBA IEKTPOSHEPTHH. PerynupoBanne HanpspKeHU
n3MeHeHneM ko3 unrenTa TpaHchopManuy CHIOBBIX TPAaHC(HOPMATOPOB.
Br160p cxem anekTpocHaO)KeHus [UIs yTy4IleH!s KauyecTBa
anekTpodHepruu. /Jlex/

9, Ko

Paznen 2. [IpomekyrouHasi aTrecTamus

2.1

3auér ¢ onenkoii /Tema/

2.1.1

ITonroToBka k cnaum 3a4éT ¢ oneHkoit /Cp/

10

2.1.2

KonTtaktHas padota c IIIIC /KoPa/

0.25

2.2

Dx3amed /Tema/

221

TToaroroBka K 3k3aMeH /Jx3ameH/

35.65

222

Konrtaktnas pabota c IIIIC /KoPa/

~N| I 9 N N D

0.35




[Mpumeuanne. ®opmer koHTpOIS: DK — 3k3aMeH, K- koHTpoibHas pabota, Ko- koHTposHEII onpoc, C3- cemecTpoBoe 3ananue, 3-3adet, OI1
-OTYeT M0 MpaKTHKe, 31-3a1anue, P-pedepar.

5. ®OHJI OHEHOYHBIX CPEICTB

OLeHOYHbIE CPEACTBA IUIAHUPYEMBIX Ppe3YJbTaToB OOYdeHUs IpeACTaBlICHbl B BuAe (QOHIOB oueHouHblX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHHM C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcutera. ®OC MokeT OBITH TIpeICTaBICH B
Ipunoxennn k pabouei mporpamMmme.

1. Ilepedens komneTeHUUH, GOPMUPYEMBIX B Pe3yAbTATe OCBOCHUS AUCIUILIHHBL:

ITK-1: Pa3zpaboTka u opopmieHne pabodeii, MpOoeKTHOH JOKYMEHTAIINH CHCTEM 3JIEKTPOCHA0KEHHS (JIEKTPOCHAOKeHNE,
OCBCIILCHNUE, 3a3eMJICHUE, KaOeNIbHbIC U BO3YIIHbIE CETH) 0OBEKTOB KAIIUTAIBHOIO CTPOUTENBCTBA. TeXHUIECKOE PyKOBOJICTBO
peanu3aiyu NpoeKTa CUCTEMBI 2MEKTPOCHA0KEHHsI 00BEKTa KalUTaIbHOIO CTPOUTENBCTBA.

ITK-2: Opraru3anus 1 IPOU3BOACTBO padOT IO IKCINIyaTalllk M PEMOHTY 000PYJOBaHMUS MTOJCTAHIINH U SIEKTPHUECKHUX ceTei
HarpspreHueM 10 220 kB BkirounTensHo. JJOKyMEHTAIIMOHHOE COTIPOBOXKICHNUE ACATEIBHOCTHU IT0 TEXHHIECKOMY OOCITyKUBAHUIO
Y pEMOHTY 000pyIOBaHHS MOJACTAHIMHA U SJICKTPHUECKUX CETEH.

2. [lokazarenu 1 KpUTEPUHN OLIEHWBAHUS KOMIIETCHIIUH.

IK-1.1, 1.2, 2.1, 2.2, 2.3: KOHTpOJUpyeMbIe pa3aeibl - Tembl 1.1...1.9; olleHOUHBIE cpe/icTBa - KypCOBOM MPOEKT, KypcoBas paboTa,
cobeceroBaHMe, 3a9ET C OI[CHKOM, SK3aMeH.

3. Onucanue mKaja OleHUBAHUS

3.1. OnieHOYHOE CPEICTBO - KypcoBasi paboTa U KypCOBOH MPOEKT:

18,0 — 20,0 PaboTa BEIMOIHEHA HA BEICOKOM YPOBHE (pacueT BHIMONHEH 0e3 ommbokK, oTBeTH Ha 90-100% BompocoB, 3ajaBaceMbIX B
HpoLiecce 3alnThl, TPABHIIBHBIC)

14,0 — 17,0 Pabora BEIITOJTHEHA Ha XOPOIIEM YPOBHE (MMEIOTCS He3HAYUTEIIBHBIC 3aMeUaHusl, OTBETHI Ha 75-90% Bompocos,
3aJjaBaeMbIX B IPOIECCE 3AIINUTHI, IPABHIIBHBIC)

10,0 — 13,0 PaGora BbINONIHEHA HA YIOBIETBOPUTEIBFHOM YpOBHE (paboTa B IIEIOM COOTBETCTBYET MPENbBISIEMBIM TPEOOBAHUSM,
HO MMEIOTCS 3aMeYaHMsl, OTBETHI Ha BONPOCHI, 33/1aBAEMBbIE B IIPOLIECCE 3aIIUTHI, IPaBUIBHBIE B 65-75% ciyuaes)

Mmeree 10,0 PaboTa BrInoOTHEHA Ha HEYIOBIETBOPUTEIFHOM YpOBHE (pab0oTa OTCYTCTBYET, BHIITOJIHEHA C IPUHIMITHATBHBIMA
OTKJIOHEHHUSIMHU OT IPEIbSIBISIEMBIX TPeOOBaHUI, UMEIOTCS CEphe3HBbIC OLIMOKH, OTBETH Ha BOIPOCHL, 3aJ]aBacMble B IIpoLecce
3alIUTHl, IPAaBUIBHbIE MEHee, 4eM B 65 %)

3.2. OnieHOYHOE CPECTBO - cobecenoBaHne™:

5,0 ecu IpaBUIIBHBIE OTBETHI HA TIOCTABICHHBIE BOIIPOCHI B X0JI€ 0T4YeTa JabopaTopHOit paboTh! JaHbl Ha 95 — 100 % BompocoB
4,0 ecyu paBIIIBHBIC OTBETHI HA ITOCTABJICHHBIC BOIIPOCH B XOZI€ OTYETa JIAOOpaTOpHOH paboThl qaHsl Ha 60 — 94 % BompocoB
3,0 ecni mpaBUIIGHBIE OTBETHI Ha TIOCTABICHHBIE BOIPOCH! B X0/1¢ 0TYeTa JabopaTopHOH paboTs! maHbl Ha 51 — 59 % Bompocos
MmeHee 3,0 mpaBHIIBHBIC OTBETHI Ha TOCTABIECHHbBIE BOIPOCH! B X0O/€ O0TYeTa TabopaTopHOH paboThl naHBI MeHee ueM Ha 50 %
BKJIFOUUTEIILHO

*[Ipumedanue: Kpruteprun 1 mkana OIeHUBaHHS 32 OTYET OIHOW BBITOJIIHEHHOH Ta00paTopHOi paboTH!

3.3. OnieHOYHOE CPEACTBO - 3aUeT C OLEHKOM:

35 — 40 6ayutoB: 3aueT ciaH Ha oTaMYHO (0TBeTH Ha 80-100 % mpaBUIBHEIE);

25 — 34 Ganna: 3a4eT cjaH Ha XOopolreM ypoBHe (0TBeTH Ha 70-79 % mpaBuibHEIE);

15 — 24 Ganna: 3a4eT coaH Ha yIOBIETBOPUTEIEHOM ypoBHE (0TBEeTHI Ha 50 - 69 % mpaBHIBHBIC);
0 - 14 6annoB: 3aueT He caaH (OTBETHI IpaBUJIbHBIE MEeHee, yeM Ha 50 %).

3.4. OuleHOYHOE CPEeACTBO - IK3aMEH:

35 — 40 Gayu10B: 9K3aMeH cliaH Ha oTIHYHO (0TBeTH Ha 80-100 % mpaBuibHBIE);

25 — 34 Gayuta: 9K3aMeH ClIaH Ha XopoleM ypoBHe (0TBeTHI Ha 70-79 % mpaBHIIBHEIC);

15 — 24 Ganma: 5K3aMeH ClIaH Ha yIOBJICTBOPUTEIBHOM YpoBHE (0TBeTHI Ha 50 - 69 % mpaBUIBHEIE);
0 - 14 GamnoB: ’K3aMeH He CIaH (OTBETHI IPaBUIIBHBIE MeHee, ueM Ha 50 %).

4, HpHMepLI TUITOBBIX KOHTPOJIBHBIX Sa)IaHI/Iﬁ 0 KaXXKAOMY OLICHOYHOMY CPEACTBY U MECTOANYCCKUC MAaTCpHaAJIbl, OIIPCACIIAIOIINEC
poueaypsbl OLICHUBAHUA 3HaHHﬁ, yMeHPIﬁ, HAaBBIKOB, OIIbITA OCATCIBHOCTH

4.1. KypcoBoii npoexT

KypcoBoif mpoekT BKIIFOUaeT B ceds:
I'maBa 1. O6mas yactpb
1.1. XapakTepucTrka 00BEKTa IICKTPOCHAOKEHUS U OJIFKAMIIET0 NCTOYHUKA TTHTAHUS
1.2. Ananu3 norpebuTene 31eKTPOIHEPTUH IIexa
1.3. Knaccudukanus mpou3BOACTBEHHBIX TOMEIIEHHUH 11eXa 110 XapaKTepy OKpYKaIoLIel cpeabl
1.4. Cxema 3JIEKTPUIECKUX COCIMHCHHI BHEITHETO H BHYTPEHHETO AICKTPOCHA0KCHHUS MTPEATIPUATHS
I'maBa 2. DnekTpocHabXKeHUE TIeXa




2.1. Bo1bop (pa3paboTka) CXeMBbl IEKTPOCHAOKEHHS IIeXa

2.2. PacuéT aneKTpHUUECKHUX HArpy30K MO TPYyIHaM NPUEMHUKOB IIEKTPOIHEPTHH U 110 LIEXY B LIETIOM
2.3. Pacuét MOIITHOCTH U BEIOOP KOHICHCATOPHOM OaTapen

2.4. Onpenenenne momHocTH nexosoit TII. Beibop TparchopmaTopos

2.5. Onpezenenre mapaMeTpoB LIEXOBOK 3JIEKTPHUYECKON CETH HampsokeHueM 10 1kB

2.6. PacdeT 1 BBIOOp MUTAONICH KaOeIbHOM JTHMHUY HanpshkenueM 10(6) kB

2.7. Pacuet ToKOB KOpoTKoro 3aMbIkaHus (K3)

4.2. KypcoBas pabota

Kypcosas pabora BkIrogaer B ce0s:

I'maBa 1. Pazpabotka anextpuueckoii yactu uexosoii TII 10(6) / 0,4 kB

1.1. Beibop cxembl ekTprueckux coeauneHuin TI1

1.2. Br1bop anmaparoB u TokoBeaymux dacteii PY 10(6) kB ¢ mpoBepkoii Ha neficTBue Tokos K3
1.3. Kommnekrauust PY 10(6) kB kamepamu KCO

1.4. Kommnekranus PY 0,4 kB nanensimu, npoBepka Ha JieiicTBue TOkoB K3

1.5. PazpaboTka onpocHsIX aucToB Ha PY 10(6) kB u PY 0,4 kB

1.6. KommorOBKa 0cHOBHOTO 31ekTpoodopynoBanus TII. ITnan u paspesst TII

1.7. PacueT 3a3eMJstoIIero ycrpoicTaa 1exoBoit TI1

1.8. CocraBnenue crienn(uKanuy Ha 31eKTPooOOpYI0BaHIE U MAaTEPHATIbI

4.3. CobecenoBanne

CobecenoBaHue - CPEACTBO KOHTPOJIISI, OPraHU30BaHHOE KaK CHEIHabHas Oecea MPerno1aBaTes ¢ 00yqaronMMICs Ha TEMBI,
CBSI3aHHBIC C U3Y4aeMOH TUCIUIUINHOHN, U PACCUNTaHHOE Ha BRIBJICHHE 00beMa 3HAHUH 00yJaIOMNXCS 10 ONIPEHeTICHHOMY
pazzieny rmocie BhINOJIHEHHsT UM J1abopaTopHblii padoTsl. [IpuMepHbIe BOPOCH! 10 cOOECEIOBAHUIO B 3aBUCHMOCTHU OT
BBITIOJTHEHHOH J1a00paTOpHOI paboThl M peKOMEH yeMast JINTepaTypa sl CaMOCTOSTENIbHON ITOATOTOBKU K OTYETY.

Bompocs! 11 caMonpoBepKH M HOATOTOBKHM OTYETOB 10 TA0OPaTOPHBEIM paboTaM BXOIAT B MeToamdeckne ykazaHus K
1a00paTOPHBIM paboTaM MO JUCHUIIIHHE «DIEKTPOCHAOKEHUE IPEIIPUSITHH U SIEKTPOIPUBOIY.

4.4. 3auért ¢ oueHkou

W3ydeHne AMCINIUTIHEI 3aKaHYMBACTCS cadel CTyAeHTOM 3auéTa. 3a4€T MPOBOAUTCS MICEMEHHO B BHJIE OTBETA HA BOIIPOCHI,
COCTaBJIEHHBIM Ha OCHOBE BOIPOCOB K pa3ziesaM U3ydaeMoi AUCHUILIUHEL. 3a4€T MO AUCHUILTUHE MOXKET MPOBOANUTHCS B OAHOM U3
JBYX (hOPM — OYHOM MIJIM JUCTAHIIMOHHOM.

4.4.1. Tlpu mpoBeieHNH 3a4€Ta B OYHOM (hOpMe CTYIEHTY BhITAETCs IBa BOMIPOCA U3 PUBEIEHHOTO HIDKE niepedHs. Ha
npoTsbkeHHH 30 MUHYT CTyIEHT KpaTKo (KOHCIICKTHBHO) U3/1araeT B MUCBMEHHOH (hopme oTBeTsl Ha Bonpockl. Ilocne HanmucaHus
OTBETa COCTOUTCS COOECEeJOBaHUE, B X0E KOTOPOTO MPEIoIaBaTellb yTOYHSICT OTACIIBHBIC 3JIEMEHTHI OTBETA U JIEJIACT BBIBOJ O
CTeneHn c(hOPMHUPOBAHHOCTH KOMITETCHITHH CTYy/ICHTA.

[IpumepHbIE BOIPOCH], BBIHOCUMBIE HA 3a4ET:

I. CocTaB U XapaKTepUCTHKA CHCTEM AJIEKTPOCHA0KEHUs] 0OBEKTOB HAPOJHOTO XO3sICTBa

2. OTan4uTeNBbHBIE 0COOCHHOCTH 3JIEKTPOCHA0KEHUSI TPOMBIIIIICHHBIX TPETPUSTUH

3. I'padukn FmmeKTpHUECKUX HArpy30K

4. Koahduunentsl, xapakrepusyronie rpaguku Harpy3ox

5. OCHOBHBIE XapaKTEPUCTUKHU NEKTPUUECKUX HArpy30K

6. Oomiee ycTpOHCTBO M KJIACCH(HUKAIS TPAHC(HOPMATOPHBIX ITOJICTAHIINI

7. OOmmee ycTpOHCTBO M KJIACCU(HKAIS PACIPEICITHTEIBHBIX YCTPOHCTB

8. BBICOKOBONBTHBIE BBIKIIOUYATENN: Ha3HAYEHHE, TUIIBI, YCTPOUCTBO, paboTa, MapaMeTphl, BEIOOP

9. Pa3beHUTENN M BBIKIIIOYATENIM HArpy3KU: Ha3HAuYeHUE, KiIacCU(HKaIMs, YCTPOHCTBO, paboTa, apaMeTphl, BEIOOD
10. OTtaenuTreny U KOPOTKO3aMBIKATENN: Ha3HAYCHNE, 0COOCHHOCTH KOHCTPYKIMHU, paboTa, mapamMeTpsl, BEIOOP

1. BBICOKOBONBTHBIC TPEIOXPAHUTETIN: Ha3HAUCHUE, KIacCU(UKALUs, YCTPOUCTBO, MPUHIMII JEHCTBUS, apa-MeTpEbl,
BBIOOD

12. TparchopMaTopsl TOKa: Ha3HAUYEHHE, KIacCH(UKAIN, YCTPOHCTBO, PEXXKUM PabOTHI, ITapaMeTpEl, BEIOOP

13. TparchopMaTOphl HANPSDKEHNA: Ha3HAUCHUE, KITaCCH(UKALNS, YCTPOUCTBO, PEKHM pabOoThI, MapaMeTphl, BEIOOD
14. PyOunpHUKY, aBTOMaTHYECKHE BBIKJIIOYATENN: Ha3HAYEHUE, KiacCcu(UKaIus, yCTPOUCTBO, padoTa, mapamMmeT-phl
15. Pa3psHUKY ¥ OTPaHUYMTENIN NEPEHANPSHKCHUS:  Ha3HA4YEHHE, YCTPOHCTBO, MPUHIMI PabOThI

16. Tunossle cxemsl 3nexkTpuueckux coeauHeHuid TII u PIT npoMelnuieHHBIX IpeanpUsATUil

17. Kommnekranus PY 10(6) kB TII, PII, I'TIIT u PY 0,4 kB TII

18. KomruiekTHbie TpaHC(hOpMaTOPHBIC MOICTAHINN:

19. CuIoBbIe pacrpeeTUTeNbHbIC ITYHKTHI: THITBI, BEIOOD

20. Meronuka pacyera JIEKTPHUSCKUX HArpy30K 10 MeTony koldddurmenra cmpoca

4.5. DK3aMeH

W3ydeHne AUCHUILTHHEI 3aKaHYHBACTCA cadel CTyAeHTOM dK3aMeHa. DK3aMeH IIPOBOAUTCS IMMCbMEHHO B BUE OTBETa Ha
BOIIPOCHI, COCTaBJICHHBIM Ha OCHOBE BOIPOCOB K pa3jenaM U3y4aeMol TUCHUILTHHBL DK3aMeH MO AUCLIUILTIHE MOKET
MIPOBOJUTECS B OTHOM M3 ABYX (DOPM — OYHOU HMIJIH AUCTAHIIMOHHOM.

4.5.1. Ilpu mpoBeneHNHM 3K3aMEeHa B 0UHOI (hopMe CTyAEHTY BBLIAETCS TPH BOIPOCA U3 IPUBEAEHHOTO HIDke mepedns. Ha
npoTsbKeHUH 60 MUHYT CTYZIEHT KpaTKo (KOHCIIEKTHBHO) M3JIaraeT B MUCBMEHHOM (hopMe OTBeTHI Ha Bompockl. [locne HamucaHus




OTBCTA COCTOUTCA COGeCC,HOBaHI/IG, B XOZ€ KOTOPOTro npenogaBaTe/ib YTOUHACT OTACIIbHBIC 3JIEMCHTBI OTBETA U ICJIACT BBIBO O
CTCIICHU C(l)OpMPIpOBaHHOCTI/I KOMHGTCHL[I/Iﬁ CTYACHTA.
HpI/IMepHBIC BOIIPOCHI, BBIHOCUMBIC Ha DK3aMCH:

1. Meroauka pacuera JIEKTPHUSCKUX HArpy30K IO MeToAy KoddduimenTa pacdeTHOI MOIIHOCTH.

2. CxeMbl BHEIIHETo 3JeKTPOCHA0XKEHUSI POMBILUICHHBIX TPEANPHUITAR

3. CxeMbl BHYTPEHHETO (BHYTPHU3aBOJCKOI0) AJICKTPOCHAOKEHHS

4. CXeMBI LIEXOBBIX JMEKTPUUECKUX CETEH MPOMBIIIIEHHBIX NPEIIPUATHH

5. KoHCTpYKTHBHOE HMCIIOJHEHUE LIEXOBBIX NEKTPHUUECKUX CETeil

6. PacueTHble ycioBHs I BEIOOpA M MPOBEPKH IPOBOJHHMKOB HANpsDKEHHEM 10 1 KB 10 NpOAOIDKUTENBHEIM PEXUMaM
paboTs

7. Bunbl 1 KOHCTPYKTHBHBIE OCOOEHHOCTH JIEKTPOOOOPYIOBAHUS HIEKTPHIECKON CeTH HampshkeHHeM 10 1 kB
8. Bribop npenoxpanuTeneil 1 aBTOMaTHUECKUX BBIKIIIOUaTeneil Hanpsbkenuem 1o 1 kB

9. Bunpsl k. 3., MpUYMHBI UX BO3HUKHOBEHHS U MOCIEACTBHSA

10. [epexoanbie mporeccs Tpex(hazHOTro K. 3.

11. Pacuer TOKOB K. 3. B DJIEKTPOYCTaHOBKAaxX HaIpsKeHHEM Bblile 1 kB

12. Pacuer TOKOB K. 3. B 3JIEKTPOYCTaHOBKaxX HampsbkeHHeM 10 1 kB

13. Croco0ObI OrpaHUYCHUsT TOKOB K. 3.

14. ONEeKTpOJUHAMUYECKOE JEUCTBHE TOKOB K. 3. IIpoBepka IIUH U 3IEKTPUUECKUX alllapaToB Ha IEKTPOAUHA-MUYECKYIO
CTOMKOCTb

15. Tepmuueckoe aeicTBue TOKOB K. 3. [IpoBepka MpOBOJHUKOB HAa TEPMHUYECKYIO CTOMKOCTD.

16. Br160op MomHOCTH cnnoBbIX TpaHcdopmaTopoB Ha moactannusax (ITII, mexossix TIT)

17. OCHOBHBIE ONpeJeNCHUs], Ha3HAYEeHHE W YCTPOMCTBO 3aIIUTHBIX 3a3€MJICHHUH U 3aHyICHUIl.

18. Pacuer 3asemmsromux yctpoifct. Pacuer 3aHyneHus

19. 3ammra ot nepeHanpsbkeHuil B COC MpOMBIIIIEHHBIX NPeIIpUsTHH

20. Crioco05! 1 cpencTBa KOMIICHCAIIMH PEaKTHBHON MOITHOCTH Ha MPOMIIPEATPUATHAX

21. OnpezneneHre MOIIHOCTH KOMIEHCUPYIOLIUX YCTPOWCTB M UX pa3MELIeHHE B CUCTEME DJIEKTPOCHAOKEHUS

MPOMBINIUICHHBIX TPEIIPHUSATHH

6. YAEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUTIJITUHBI (MOAYJIA,
MMPAKTHUKHN)

6.1. Pekomenayemasi inTepatypa

ABTOpBI, COCTaBUTENHU 3arnaBue WznatenscTBo, DJNeKTpOHHBIN azpec
JI1.1 | Kuszesckwuii b. A., DNEeKTPOCHAOKEHUE TPOMBIIIICHHBIX M.: Beici. mk.,
Jlunkun b. 1O. TPeANPUATHI: y4e0. I BY30B I10 CIEIl. 1986
"DNeKTPONPUBO/ U ABTOMATH3ALUS IIPOM.
YCTaHOBOK"
JI1.2 | Demopor A. A. DNeKTpOCHAOXKEHUE M.:
OHeproaToMu3ar,
1986
JI1.3 | Kuszesckuil b. A, OnexTpocHa0XeHHe MPOMBIIUICHHBIX M.: Belci. mk.,
Jlunikun b. O. npeanpusaTuii: [y4ueO. 1 By30B 10 CIEIl. 1969
"DJIeKTPONPUBOJT U ABTOMATH3AIUS TIPOM.
YCTaHOBOK"]
6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu ""UHTepHeT"
O1 | ®aitnoBoe xpanunuie Boarl TY
32 | bubmmorexa (HTB)

6.3 IlepeueHb MporpaMMHOro oéecneyeHus

6.3.1.1 | C1O "Moodle"

6.3.1.2 | Windows

6.3.1.3 [ Adobe Acrobat Reader DC

6.3.1.4 | LibreOffice

6.4 Ilepeuyenb HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM U 3J1eKTPOHHBbIX 0MOanoTeuHbIX cucteM (IBC)

6.3.2.1 | OBC "JIanp"

6.3.2.2 | Onexrponnsiit katanor UBI[ NAuC

6.3.2.3 | Onekrponnslii karanor UBL] Boarl TY

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUTITMHBI (MO YJIA,
INPAKTUKH) /OOPYIOBAHUE

7.1 | 1. MynbTuMeauiiHas yaeOHast ayTUTOPHS IS TPOBEICHS 3aHATHH JICKIIMOHHOTO TUIIA, TIPAKTHYSCKUX 3aHATHH,
TPYNIOBBIX U UHIUBUIYATBHBIX KOHCYABTAIIMN, TEKYIIETO KOHTPOJISI U TIPOMEXKYTOUHOH arTectanun / YueOHas MeOels,
ydeOHas JOCKa, MHTepaKTUBHAs TpUOyHa, MPOEKTOP.




7.2 | 2. Aynuropus 11 caMOCTOSTENbHOI paboTsl o0ydatomuxcst / Y4ueOHas MeOenb, KOMIIBIOTEpHAs TEXHUKA C
BO3MOYKHOCTBIO MOAKIIIOYEHHUS K ceTH "MHTepHeT" n obecneueHrneM JOCTYIa B 3JIEKTPOHHYIO HH(OPMALOHHO-
00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

7.3 | 3. Jlabopatopus "DiaekTpocHabxeHne" s MPOBEACHUS TJa0OpaTOPHBIX padoT.

8. METOANYECKUE YKA3AHUSA JJIS1 OBYHAIOIIIUXCSA IO OCBOEHUIO U CIUITJIMHBI (MO YJIA,

MNPAKTHUKN)
CnpaBo4Hasi 1 HOpMaTHBHas JINTepaTypa
1. IpaBuia ycrpoiictBa anekrpoyctanoBok.-CI16.: M3narenscteo JEAH, 2001.
2. OnekTpoTrexHHUecknii cupaBouHuK: B 4T. T.2. DnexrpoTexHndeckue u3nenust U ycrpoiictsa / Ilox obmr. pex.
npodeccopoB MOU B.T'. I'epacumoBa u np. (r1. pea.  U. H. Opnos). — M.: UznatensctBo MOU, 2003.
3. DNeKTpOoTeXHUUECKni cripaBouHuk: B 41. T.3. IIpou3BoacTBo, mepeaada U pacipeaeieHue MeKTPHISCKON SHEpTHH /
Iox o6m. pen. mpodeccopos MOU B.T. I'epacumosa u ap. (ti1. pen. A. U TTomos). — M.: M3natenscteo MOU, 2004.
4. CrpaBOYHUK 110 3NMEKTPOCHAOKEHUIO U 31eKkTpoobopynoBanuto: B 21.T.1. OnexrpocHabxerne / Ilox obmr. pex. A.A.

®enoposa. — M.: DHeproatomusaar, 1986.

5. To xe, T. 2. DnekrpoobopymnoBanue. - M.: DHeproaromusaart, 1987.

6.P. 1. 153 —34.0 — 20.527 — 98. PykoBosmuue yka3aHuUs [0 pacueTy TOKOB KOPOTKHX 3aMBIKaHUI U BEIOOPY
anexktpoobopynoBanus. 2001.

7. CripaBOYHHK 110 MPOSKTUPOBAHUIO dJeKTpuiecknx cetel / [Tox penakmueni JI.JI. @aitdoncosnua. — M.: U3a-so HI[ DHAC, 2006.
8. Hexnenaes b.H., Kproukos W.I1. DnexTpuueckas yacTb 3J€KTpOCTaHIUH U noAcTaHui: CripaBouHbIE MaTepUalbl IS
KypCOBOTO ¥ JUIIOMHOTO IPOEKTUPOBAHK: Yuel. mocobue i By30B. — M.: DHeproaromusaar, 1989.

9. Anekcanapos K.K. DnekTpoTexHudeckue 4epTexu U cxembl: [IpousBoacTBeHHO-pakTHUeckoe mocobue / K. K. Anexcanapos,
E.T. Ky3ssmuna. — M.: Uznarenscteo MOU, 2004.

MeTtoanyeckue ykazaHusl 10 BBINOJIHEHHUIO y4eOHO — MPOEKTHBIX pa3padoToK, 1a00paTopHbIX padoT

1. banakos 1O.H. [IpoekTupoBaHue cxeM JIEKTPOYCTaHOBOK: YueOHoe mocobue mis By3oB / FO.H. banakos, M.I11. MucpuxaHoB,
A.B. lllynros. — M.: U3narensctBo MOU, 2005.

2. Txauenko B.H., Jlykun B.B., [lepmunaa M. A. DnekTpocHaOXkeHuUe [exa IPOMBIIIIEHHOTO MPEANpUATHS: Y 4e0HO-METOIMUECKOe
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