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1 Ilnanupyemble pe3yabTaThl 00y4eHHUSs 110 AUCHMIIJIMHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pe3yiabTatamu ocBoenusi OINIOII

1.1 Heab u 32124 AUCUMIIJIMHBI

bakanaBp no HampasieHuto noArotoBku 13.03.02 DnexkTposHEpreTuka M 3JIEKTPOTEXHUKA
JOJDKEH OBbITh IMOATOTOBJICH K CIEAYIOIIMM THUIAM 3ajJad Mpo(ecCHOHAIbHON esTelNbHOCTH:
TEXHOJIOTUYECKOMY, SKCIUTYyaTallMOHHOMY M ITPOEKTHOMY.

Hear aucuumiImHbl — chopMHpPOBATH y OOydYalOLIMXCA CHCTEMY 3HaHUM 1O
AJIEKTPOIHEPTETUUYECKUM CHUCTEMaM M CETSM, HEOOXOAWMBIX JJISi PELICHUs MPAKTHYECKUX 3a1ad
CEJIbCKOXO35ICTBEHHOIr0 IPOM3BOJCTBA, a TaKXe CHOCOOHOCTh INPUHUMATh y4yacTUE B
MPOEKTUPOBAHUN OOBEKTOB SHEPreTUKH M CIIOCOOHOCTH MPOBOJUTH OOOCHOBAHME MPOEKTHBIX
pELICHHUIA.

3agauu AMCHMIIMHBI

— H3YYEHHUE DJJIEKTPOIHEPreTUYECKUX CUCTEM M CeTeH, TEXHOJOIMU MPOEKTHPOBAHUS
00BEKTOB PHEPTETHKH U METOI0B 0OOCHOBAHUS TEXHUUECKUX PEIICHUN.

— (opMupoBaTh TEXHUYECKHE 3aJaHHMs MO CHCTEMaM M CETSIM, YMEHHIO MPOEKTHPOBATH
JIEKTPOIHEPIETUUECKUE CUCTEMbBI 1 0OOCHOBBIBATH IIPOEKTHbIE PELLICHHUS,

— HAYYHUTh MPUHUMAThH YYaCTHE B MPOCKTUPOBAHUH AJIEKTPOIHEPTETUICCKUX CHCTEM U CETeH,
MOJTyYUTh HAaBBIKM 00OCHOBaHMS IPOCKTHBIX PELLICHUH.

1.2 KoMneTeHIMHA U HHANKATOPBI X JOCTHKEeHH
I1K-2 CnocobeH y4acTBOBaTh B IPOEKTUPOBAHUH IIIEKTPOTEXHOIOTUYECKUX YCTAHOBOK

[Inanupyemsble
pesynmgggglaoenm ®opmupyemsie 3YH
(KoMIeTeHIHH)
3HAHUS OO0yuaromuiicst 10KEeH 3HATh:
N1 IK-2 JaHHBIE JJI TPOEKTUPOBAHMUSI, KOHKYPEHTHO-CIIOCOOHBIE
Beimonnsier c6op u BAapPUAHTBl TEXHUYECKUX PEIICHUN
aHaAJIN3 TAHHBIX JITIS (b1.B.07-3.1)
IIPOEKTUPOBAHUSA, | YMEHUs OOyuaronuiics JOJKEH YMETh:
COCTaBJISIET BbIOMpATh U aHAJIU3UPOBATh JAHHBIE JIJISl IPOEKTUPOBAHUS
KOHKYpPEHTHO- KOHKYPEHTHO-CITIOCOOHBIX BApPMAHTOB TEXHUYECKUX PEIICHUI
CIIOCOOHBIE (b1.B.07-Y.1)
BapUaHTHI HABBIKU OOyuaromumiicst 10JKeH BIa/IeTh:
TEXHUYECKUX HaBbIKAMU COCTaBJICHHS] KOHKYPEHTHO-CIIOCOOHBIX BapUAHTOB
peleHni TEXHUUYECKUX PEIICHUH.
(b1.B.07-H.1)
3HAHUSA OOyuaromuiicst JOJDKEH 3HATh:
OCHOBHBIE METO/IbI BBIOOpA 11€J1IeCO00Pa3HOTr0 pelIeHus
N2 TIK-2 (b1.B.07-3.2)
O60CcHOBBIBaET YMEHHUSI OO0yyaromuiicst TOJMKEH YMETh:
BBIOOp 000CHOBBIBaTh BHIOOD 11€J1€CO00Pa3HOI0 PELICHUs
1eecoo0pa3Horo (b1.B.07-Y.2)
peleHus HABBIKU OOyuaromumiicst 10JKeH BIaIeTh:
HaBbIKaMU 00OCHOBaHUS BBIOOpA 11€71€CO00Pa3HOTO pELIeHHS
(b1.B.07-H.2)
N3 IK-2 3HAHUS OO0yuaromuiicst T0KEeH 3HATh:
ITonroraBnuBaer TUIIOBBIE TEXHUYECKUE PEHIEHHSI U CTPYKTYPY NPEANPOEKTHOM
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pazzensl JIOKYMEHTAITU!

IPEIIPOEKTHON (b1.B.07-3.3)
JOKYMEHTAIlM HA | yMEHHSI OOyyaronuiicst 10KEH YMETh!
OCHOBE THUIIOBBIX MOJITOTABJIMBATH Pa3/ielibl NPEANPOCKTHON JOKYMEHTAIIMH Ha
TEXHUYECKHX OCHOBE THUIIOBBIX TEXHUYECKHUX PEIICHUI
perieHuit (b1.B.07-Y.3)
HaBBIKU OOyyaromuiicsi T0JKEH BIaCTh:

HaBbIKAMU MOJATOTOBKHU Pa3/IeJiOB MPEIITPOCKTHOM
JOKYMEHTAI[MH Ha OCHOBE TUIIOBBIX TEXHUYECKUX PELICHHIM

(b1.B.07-H.3)
3HAHUA OO0yuaromuiicst T0JKEH 3HATh:
3aaa4u IMpOCKTUPOBAaHMA, 3KCHHyaTaHHI/I 1 UX B3aUMOCBSA3b
W14 TIK-2 (Elv.B.O7-3.4)
yMEHUS OO06yuaromuiics 10HKEH YMETbh:
Ilei?if;ggﬁzﬁ JEMOHCTPHUPOBATH TOHUMAHUE B3aUMOCBS3H 33]1a4

MMPOCKTUPOBAHUSA U DKCILUTyaTalluu
B3auMMOCBA3HU 3a1a4

(b1.B.07-Y .4)
MIPOCKTUPOBAHUS U >
HaBBIKA OOyuaromuiics JOMKEH BIAJETh:
JKCILTyaTaluu
HaBBIKAMH TTOHUMAHUS B3aUMOCBS3H 33]1a4 MPOSKTUPOBAHUS U
AKCILTyaTaIuu
(b1.B.07-H.4)

2. Mecrto aucunminnsl B ctpykrype OITOIT

Jucnumimza «OIeKTpOoIHEPreTHYeCKHe CUCTEMBbl U CETH» OTHOCHUTCS K yacTu bioka 1
(b1.B.07),  ¢dopmupyemoit  y4dacTHUKaMH  OOpa3oBaTEIbHBIX  OTHOIIEHUH,  OCHOBHOM
npodeccuoHaIbHOW 00pa30oBaTeIbHON TMporpaMMbl OakajlaBpuara 1O HAMpPaBJICHHUIO MOJATOTOBKH
13.03.02 DneKkTposHepreTUKa U 3JIeKTPOTEXHUKA, HAPABIEHHOCTh — DJIEKTPOCHA0KEHNE.

3. O0beM AUCHHMILVIMHBI U BUIbI y4eOHOH padoThl
O6beM nucuuminHbl coctaBnsgeT 8 3auetHbix equnull (3ET), 288 akagemMudyeckux 4acos.
JucuunnuHa u3ydaercs:
— ouHas (popma oOyueHust — Ha 3 Kypce B 5 U 6 cemecTpax;

— 3a04yHas popma oOyueHus — Ha 2,3 Kypcax.

3.1. Pacnipenesienne 00beMa JMCUMILIMHBI 110 BHAaM Y4eOHOIi padoThl

KonnuecTBo yacoB
Bijt yue6Hoi paboTs! 10 OYHOM 10 3204HOMI
dbopme dbopme
oOyueHus oOyueHus

KonTakTHas padora (Bcero) 128 34
B ToMm uucie:
Jlexuu 64 18
ITpaktuueckue / cemunapckue 3anarug (113 / C3) 64 16
CamocTosiTeJibHAsI padoTa 00y4arOmMnXxcst 133 241
KontpoJsb 27 13
O61mas Tpy10eMKOCTh 288 288




3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jesiaM U TeMam

Ounas ¢popma o0y4eHus

HanmenoBanne pasaciia u
TCMBI

Bcero
Jac.

B TtoMm uncne

KonraktHas pabora

Jlek
85041

I1P

JIP

CPC

Kontposs

5-ii cemect

Beenenne. Bknag poccuiickux
YUEHBIX B MHPOBYIO
SHEPTreTHKY.
TennopukanuonHsie
anektporeHtpamu  (TOL) -
WCTOYHUKHA TIMTAaHUS CHUCTEM
ANEKTPOCHAOKEHHS
arpoNpOMBITIICHHOTO
KOMILJIEKCA. OcHoBHbIE
CBeleHUs 00  HCTOYHHKAX
pacrpeieiecHHOH — (COTOBOW)
TCHEpaIuu.

10

2

PopMHUpPOBAHUE CXEM
BJIEKTPUYECKUX COCTUHECHUI
3IEKTPUUYECKUX CETEM.

17

Br160op ocHOBHOTO
3IEKTPOOOOPYAOBAHUS
ANEKTPUUYECKUX CeTeHl.

19

KoncTpykunn u CXEMBI
pacpeeIUTENbHBIX
YCTPOMCTB  pacIpeielIeHHON
reHepaLuu.

17

[Tonmxaromue TOJICTAHIIN!
anekTpuyeckux cerer 35-220
kB.

15

BreiOop cxeM MOHWKaKOUIMX
noacranmui 35-220/6-10 kB

15

Pacyetsl 1 BBIOOP OCHOBHOIO
3JIEKTPO00OPYIOBAHUS
MOJCTAHIINH

17

CoBpeMeHHbIE KOHCTPYKIIUU
pacrnpenenuTeabHbIX
ycTpoicTB nojacranuuii. Hoas
cepusi BBIKJIIOYATENEH.
KommnekTHbie
pacnpenycTponcTBa ¢

17




9JIera3oM

Pexxumpl paboThI
ANEKTPOOOOPYIOBAHUS
MOJICTAHIIMH W o0ecrieueHne
HOPMATHUBHOTO Ka4ecTBa
HaTPSHKCHUS ISt
norpeduTenei

17

Bcero 3a 5-ii cemecTp

144

32

32

80

6-ii cemecTp

10

DNEeKTpUYECKUe ceTu
MUTAOIIUX AIIEKTPOCUCTEM

13

11

Bri6op KOHCTPYKTUBHOTO
WCIIOJHEHUS U HOMHHAJILHBIX
MapamMeTpoB  BO3AYIIHBIX H
Ka0OeIbHBIX JIMHUN
JJICKTpOIEepeIaddl Ha OCHOBE
TEXHHKO-D)KOHOMHYECKUX
KpUTEPUEB MU C  y4eTOM
HEOOXOAUMOTI0 KOMILIEKCa
OTpaHUYCHUHN

16

12

Br160p cxem 31eKTpruuecKux
ceTel Ha OCHOBE TEXHUKO-
HKOHOMHYECKOT'0 aHaJIu3a ¢
y4eTOM 000CHOBaHHOM
HAJC)KHOCTH
3IEKTPOCHAOKEHUS
notpedOuTenei

14

13

MeTo/1bI CHUXKEHUS TIOTEPD
ANEKTPOIHEPTHH B
aNeKTpudeckux cetsax 35-220
kB

16

14

Pacuetsl mapamerpos
OCHOBHBIX HOPMaJIbHBIX U
ITOCJIEaBaPHUIHBIX PEKMMOB
3JIEKTPOCETEN

17

15

bananc akTuBHOM U
PEaKTUBHOU MOIIHOCTEH B
MUTAIOLINX AIEKTPUUECKUX
CHCTEMax

16

16

Br16op momHocTH 1
pa3MelicHue
KOMITEHCUPYIOIINX YCTPONUCTB

16




17 | OcHoBHI perynupoBaHus 14 4 4 0 6 X
4acTOThI
18 Mertonpl 1 cpecTBa 13 4 4 0 6 X
PETYIUPOBAHUS HAMTPSHKCHUS
Konrtponb 9 0 0 0 0 9
Hroro 3a 6-ii cemecTp 144 32 32 0 53 27
Bcero 288 64 64 0 133 27
3aounas popma oOyuenust
Ne HaumenoBanue pasnena u Bcero B Tom uncie
n/m TEMBI yac. Konraktnas padora | CPC KouTpoas
Jlex | IIP JIP
07078
5-H cemecT
1 Beenenue. Bknan poccuiickux 13 1 0 0 12 X
YYEHBIX B MHPOBYIO
JHEPTrEeTHKY.
TennogukanmoHHbie
anektpoueHtpaiu  (TOL) -
WCTOYHUKHA TIMTAaHUS CHUCTEM
ANEKTPOCHAOKEHHS
arpoNpOMBITIIEHHOTO
KOMILJIEKCA. OcHoBHbIE
cBeleHHsT 00  MCTOYHHKAX
pacmpeneneHHoil  (CoOToBOW)
TCHepaIuu.
2 | ®opMHPOBAaHUE CXEM 15 1 1 0 13 X
BJIEKTPUYECKUX COCTUHECHHI
ANEKTPUUYECKUX CeTeH.
3 | Beibop ocHOBHOTO 15 1 1 0 13 X
3IEKTPOOOOPYAOBAHUS
ANEKTPUUYECKUX CETeH.
4 | KoncTpykuuu " CXEMBbI 16 1 1 |0 14 X
pactpeneuTeIbHBIX
YCTPOMCTB  pacnpenesieHHON
TeHepaIuy.
5 | Ilomxaromue [IOJACTAHIINH 16 1 1 0 14 X

anekTpuyeckux cerei 35-220
KB.




Bribop cxeM mMOHMKAOMIMX
noacrannuii 35-220/6-10 kB

16

14

Pacuets m BBIOOpP OCHOBHOTO
ANEKTPOOOOPYIOBAHUS
HOJICTAHIINHI

16

14

CoBpeMeHHbIE KOHCTPYKIIUH
pacrnpenenuTeabHbIX
ycTpoiicTB nojacranuuii. Hoas
cepusl BBIKJIIOYATEIICH.
KommiektHbie
pacrpenycTpoicTsa ¢
3JIeTa3oM

16

14

Pexxumpl paboThI
AIEKTPOOOOPYIOBAHUS
MOJICTAHIIMH U o0ecreueHue
HOPMATHBHOTO KadyecTBa
HaTPSOKCHUS ISt
notrpeOuTene

17

14

KonTposb

HToro 3a 5-ii cemecTp

144

10

122

6-ii cemecTp

10

QHCKTpI/I‘lCCKI/IC CETHU
IMUTAOIIUX SJICKTPOCUCTEM

13

13

11

Br160op KOHCTPYKTHUBHOTO
WCIIOJTHEHUS! ¥ HOMHUHAIBHBIX
MapaMeTpoB  BO3AYIIHBIX H
KaOeTbHBIX JTUHUH
JJIEKTpoTIepelaud Ha OCHOBE
TEXHUKO-IKOHOMHUYECKUX
KPpUTEPHEB H C  y4ETOM
HE00X0IUMOTO KOMILIEKCa
OTpaHUYCHUHN

15

13

12

Br160p cxem anekTpuiecKux
ceTeil Ha OCHOBE TEXHUKO-
HKOHOMHYECKOTO aHAIIN3a U C
y4eToM 000CHOBaHHOU
Ha/ICKHOCTH
AJIEKTPOCHAOKEHUS
norpedurenei

15

13

13

MeTo/1bl CHUXKEHUS TIOTEPD
JIEKTPOIHEPI MU B

15

13




ANEKTPUIECKUX ceTsx 35-220
kB

14 | PacueTsl napameTpoB 15 1 1 0 13 X
OCHOBHBIX HOPMAJIbHBIX U
IIOCJIEABAPUMHBIX PEKUMOB
3JIEKTPOCETEN

15 Bananc akTuBHON 1 15 1 1 0 13
PEaKTUBHOM MOIIHOCTEN B
MMUATAOIINX AIEKTPHUICCKUX
cucTemMax

16 | BeiOop momHoOCTH U 15 1 1 0 13 X
pa3MelicHue
KOMIIEHCUPYIOIUX YCTPOMCTB

17 | OcHoBHI peryinupoBaHus 16 1 1 0 14 X
YaCTOTHI

18 Mertoapl 1 CpeicTBa 16 1 1 0 14 X
PETYJIMPOBAHMSI HAMTPSHKCHUS
Kontpons 9 0 0 0 0 9
HToro 3a 6-ii cemecTp 144 10 8 0 119 9

Bcero 288 18 16 0 241 13

4. CTpyKTYpa U cofepKaHHe MPOrpamMMbl

[TpakTuyeckas MOATOTOBKAa MpH peaNM3alUU y4eOHBIX NPEAMETOB, KYpPCOB, AMCLUIUINH
(Momynei) opraHuszyeTcss MyTeM IpPOBEIACHUS  IPAKTHUUECKUX  3aHATUH, MPAKTUKYMOB,
71a00paTOPHBIX paObOT U MHBIX AHAJIOTHYHBIX BUOB YU€OHOH NEATEIBHOCTH, MPETyCMaTPUBAIOLINX
ydactue OOydarolMXCsi B BBINOJHEHUH OTIEJIBHBIX 3JEMEHTOB paboT, CBSI3aHHBIX ¢ Oyaymieu
po¢eCcCHOHATILHOMN 1eATENbHOCTBIO.

HpaKTquCKaﬂ IIOATrOTOBKAa MOXKET BKJIIKOYATH B ceos OTACJIBbHBIC 3aHATHUS JICKIITMOHHOI'O
THUIA, KOTOpPBIE MIPEyCMaTPUBAIOT Niepeiady yueOHOH HHPpOopMauu 00yJaromumcsi, He0OX0IUMMOM
JUIS  TIOCTEAYIOUIEr0  BBIMOJHEHUS paboT, CBA3aHHBIX ¢ Oyaymed npodeccuoHalbHOM
JeSITeTbHOCTBIO.

4.1 CopeprxaHue IUCHUUILIMHBI

BBenenue

Bxmanm  poccMiCKMX — yY4EHBIX B MHPOBYKO  DHEPreTHKY. TermmoduKaruoHHbBIE
anextpoueHTpanu (TOL]) - UICTOYHUKHM MUTAHUSI CUCTEM DJIEKTPOCHAOKEHHUS arpoNPOMBIIIIIEHHOTO
KoMIuiekca. OCHOBHBIE CBEJICHUS 00 MCTOYHHUKAX paclpeeieHHON (COTOBOI) TeHepaIiu.
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@®opMHPOBAHHE CXeM IJIEKTPUUYECKHUX COeIMHEHMH IJIEKTPUYECKHUX ceTeil

Onementsl. OOmas  xapakrepuctuka. OCHOBHbIE TpeOOBaHUS K  IMTOCTPOCHHIO
pachpeneNuTeNbHbIX  JJeKTpUUecKux  cereid.  TexXHMKO-DKOHOMHYECKHE  pacueThl  IpH
IIPOEKTUPOBAHUM DJIEKTPUYECKUX ceTed. BiusHue mnapamMeTrpoB yCTaHOBUBLIMXCS pEXKHMOB
CIIOKHBIX JICKTPUUECKUX CETEH.

Bp100p 0CHOBHOTI0 3J1eKTPO00OPYA0BAHMS YJIEKTPHIECKHUX ceTell

Bunsr renepatopoB. CuinoBble TpaHchOpMaTopbl U aBTOTpaHCHOpPMATOPBHl B CXeMax
cenbCKor aekTprduKkanuu. Beikmovatenn (MacisHble, BaKyyMHBIC, DJICTa30Bble, BO3AYIIHBIC),
OTJEINUTEIN U KOPOTKO3aMbIKaTeIu. batapen craTndeckux KOHJAeHCaTopoB. ToKoOrpaHMUKBAOIIKE
U IWIyHTHpyoLMe  peakTopbl. KommiekTHble TpaHc(hOpMaTOpHble NOACTAHIMM U3 OJIOKOB
3aBoackoro wu3rotoBienus (KTIIb, CKTII). WM3mepurensubie TtpanchopmaTopsl. CucreMbl
JIEKTPOCHA0KEHUS arpOIIPOMBILIUIEHHBIX KOMIUIEKCOB. TokonpoBobl. I[IpuBOJIbI K BBIKIFOUATENIAM
BBICOKOI'O HaIIPSKEHUS.

KoHcTpykuum u cxeMbl pacnpeeuTeIbHbIX YCTPOHCTB pacnpeaeeHHONH reHepauuu

Pacnpenenurensusie yctpoiictBa Bbicokoro (BH), cpeanero (CH) u nmuskoro (HH)
HanpsDKeHUH (OCOOCHHOCTH, CTPYKTYPa, CXEMBI, PEeXKUMBI palboThl). THIOBBIE KOHCTPYKIHU
otkpbIThiX (OPY) wu  3akpeiteix (3PY) pacnpeaenutenbHbix — ycTpoiictB.  Pa3memienue
pacIpenenuTeIbHbIX YCTPOHCTB.

Pe:xxuMbl paGoThl 31eKTPUYECKHUX ceTel

3amauum pacueta M pacueTHele pexuMbl. (CXeMbl 3aMeIEHUs Ul PacyeToB
YCTaHOBHBIIETOCS peXHMa. PeXUMBI MOTPEOICHHUS AIIEKTPOIHEPTUU U TPAPHUKH AIEKTPHUECKUX
Harpy3ok. IloTokopacnpenenenue um HanpspkeHMs B 3aMKHyToM cetu. [loTepum HampsbkeHus u
MOIIHOCTH. ['0JI0OBBIE MOTEpPH IIIEKTPOIHEPTHU. YYacTHE NOACTAHLIMM pa3IMYHOTO TUNA B
IIOKPBITUM CyMMapHOW Harpy3ku. PacmpeneneHue akTUBHON Harpysku. Pacripenenenue akTUBHOU
Harpy3ku Mexay cenbCKMMHM daekrpoctaHuusMu u PUIIT. PerynmupoBanme 4actoTel B
anekTpocucreMax. KoopaumHaius ypoBHEM TOKOB KOPOTKOTO 3aMBIKaHHMsI B DJIEKTPOCHCTEMAX.
HaznexxHocTb U ycTOHYMBOCTH PA0OTHI AJIEKTPUUECKUX CETEH.

IMonnxkaromme NOACTAHIUM YIeKTpHUeckux cereil 35-220 kB

VICTOYHUKM NMUTaHUSA CUCTEM 3JIEKTPOCHAOXeHHs. ' JaBHbIE MOHU3UTENbHBIE MOJCTAHIIUH
(I'TIIT) (ocobeHHOCTH, CTPYKTYpa, CXEMBI, PEXUMBI pabOTHI).
DJeKTpoNUTaHHE 10 cxeMaM Iiy0okux BBOOB. [lojcTaHninu riry0oKMX BBOJIOB, HX OCOOEHHOCTH,
CTPYKTYpa, CXeMbl U PEeKUMBI paboThl. KOMIOHOBKA AJIEKTPUUYECKUX CEIBCKUX 3JIEKTPOCTAHIMH U
MOACTAHLIUM.

Br16op cxem nmoHmxKawoumx noacranmmii 35-220/6-20 kB

HomMuHanbHble HampspKeHHS JJIEKTPUYECKOM ceTH. [IpuHUMMBI  MOCTPOEHUS CXEMBbI
JNeKTpudYeckoil ceTtu. CXeMbl DIEKTPUYECKUX COCIMHEHMM TOJOBHBIX IOHU3UTEIbHBIX
nojcTtaniuii. CXemMbl TPUCOECOUHEHUS K CETH ONOPHBIX mnoAcTaHuiA. CXeMbl BHENIHErO
ANEKTPOCHAOKEHUST TPOMBINUICHHBIX MpeAnpusaTuii. CXeMbl BHEIIHETO d3JIEKTPOCHAOKECHUS
ANEKTPUDUIIUPYEMBIX JKETE3HBIX TOpor. CXeMbl JJIEKTPUYECKUX CeTEeH TOPOJOB M IOCEIKOB
ropojckoro tuma. CXembl 3JeKTpOCHAOXKeHUs MoTpeduTeneil B cenbCkoi MecTHOCTH. CXembl
BJIEKTPUYECKUX COCIMHEHUW MPOXOAHBIX MOJACTAHIMNA C MaJIbIM YKCJIOM JIMHUW U BBIKJIFOYATEIEH
(KomnblIeBble, KOMOMHUPOBAHHBIC, MOCTUKOB, MEPEKIIOUATENbHBIX MMYHKTOB). XapaKTepUCTUKA U
OIIEHKA HAJEKHOCTH Ha CTOPOHE BBICIIETO HANpsKeHHs. CXeMbl Ha CTOPOHE CPETHETO M HU3IIETO
HanpspkeHud. CXeMbl IPUCOeIMHEHHUS ITYHTOBBIX 0aTapei CTaTUYeCKUX KOHIEHCATOPOB.

Pacuetnl 1 BBIOOP OCHOBHOIO 3JIEKTPOOOOPYAOBAHMSA NOACTAHIUH
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MoIHOCT, ¥ pa3MelIeHHe UIYHTUPYIOUIMX peakTopoB. Beibop TpanchopmaropoB u
aBTOTPaHC(HOPMATOPOB HAa TIOHIDKAIOMIMX MOJCTAaHIUAX. UWCIO W HOMHHAJIbHAs MOIIHOCTh
TpaHnchopmaropoB. Turbl TpaHCHOPMATOPOB U FIKOHOMUYECKUE PEKUMBI X paboThl. [IpenensHbie
eIMHUYHbIE MOIITHOCTH TpaHcdopmaropoB u aBToTpaHchopmaropoB. Tpanchopmaropsl ¢
MIPOJOJIBHO-TIOTIEPEYHBIM PErYIUPOBAHUEM.

CoBpeMeHHBbIe KOHCTPYKIMH paclpeeuTeIbHbIX YCTPOHCTB NOACTAHIUH

Hosas cepus Boikitouareneit. Kommektaeie pacnpenycrporicta 110-220 kB ¢ anmerazom.
Yucno OTXOASIMX JMHUM 3JIEKTpolepenauyd M HX IPOMYCKHas CHOCOOHOCTh. B3aumocBs3b
CTOMMOCTHBIX MoKa3areneit sueiiku OPY u npomyckHOM croCOOHOCTH JTUHUH.

PesxxnMbl padoThl 3J1eKTPO00OPYA0BAHMS MOACTAHIUI W o0ecnieyeHMe HOPMATHUBHOIO
Ka4yecTBa HANIPSIAKeHHs 1/l MoTpeduTeiei

ObecrieueHne KadyecTBa OJCKTPUUECKON »dHepruu. BpiGop mpenenbHOH MOIIHOCTH
OTKJIIOYEHUSI U JPYIUX MapaMeTpoB BbIKIouaTeseil. HexoTopblie Mepbl OrpaHUYEHUsT MOIIHOCTU
KOPOTKOTO 3aMblKaHUs. ONTUMU3ALMS PEKUMOB U PA3BUTHE 3JIEKTPOCUCTEM.
Pexxum 3azemiieHust HeiTpanm aBToTpanchopmaropoB. KoHTpose Harpy3ku TpanchopmaTopoB u
MOAJEP)KaHUE  DKOHOMHYHBIX  PEXHUMOB  HX  paboTel.  PerynmupoBanue — HampsbKeHUs
TpancopmaTopoB. BpiOOp oTBeTBIEHUN TpaHCHOPMATOPOB M3  YCIOBUH JIOMyCKAaeMOIO
OTKJIOHEHHSI HampsbkeHus y mnoTpebutenedi. KommeHcanus peakTUBHOW  MOIIHOCTH U
peryJaupoBaHUe HAMPSHKEHUS B DJIEKTPUUECKUX CETAX. TOKM KOPOTKOro 3aMmbikaHus. Kommnencarus
€MKOCTHBIX TOKOB B CETSIX C U30JIMPOBAHHON HEUTPAJIBIO.

DyleKTpUYECKHe CeTH MUTAIOIIMX YJIEKTPOCUCTEM

HekoTopsie KOHCTPYKTHBHBIC JTaHHBIE, HEOOXOAUMBIE TIPH BHIOOPE CXEMBI ANEKTPUUECKUX
cereil. CojepkaHue MPOEKTOB PA3BUTHSL JJIEKTPUUYECKUX ceTeil. BeposTHOCTHBIE METOIBI B
pacuerax HaJe)KHOCTH CUCTEM JIEKTPOCHAOKEHHUS.

Bp100p KOHCTPYKTHMBHOIO MCIOJHEHMS U HOMHHAJIBHBIX MapaMeTPOB BO3AYLIHBIX H
Ka0eJIbHBIX JUHUI 3JIEKTponepeIay Ha OCHOBE TE€XHHKO-IJKOHOMHYECKHX KPHUTEPUEB U C
Y4eTOM He00X0AUMOro KOMILJIEKCA OrPaHuYeHHi

BoznymiHble M30IMpOBaHHBIE W HEW30JIMpOBaHHbIE JMHUU. KabenbHble auHMM. BbI1OOp
MPOBOAHUKOB BO3AYIIHBIX M KaOenbHBIX JHHHHA. BbIOOp KOHCTPYKTUBHOTO HCIIOJIHEHUS
BO3JYIIHBIX M KaOeNbHbIX JHHUNA D3JEKTpPONepenayd ¢ Yy4yeToM HeoOXOJMMOro KOMILIEKca
orpaHuyeHuil. Bpi0Op HOMHHAJBHBIX [apaMeTPOB BO3AYIIHBIX M  KaOEIbHBIX  JIUHUI
ANEKTpoNepeaud Ha OCHOBE TEXHHKO-DKOHOMHUYECKHUX KPUTEPUEB U C YUYE€TOM HEOOXOAMMOTO
KOMIIJIEKCa OFpaHquHHﬁ. CxeMbl 3aMCIIICHUA JIMHUHA SJICKTPOICpCaavn. AKTHBHaA IMpOBOAMMOCTD
JUHUWA  BJeKTponepenayd. PeakTwBHas MPOBOJMMOCTh W 3aps/Has  MOIIHOCTh  JIMHHUI
anekTponepenayn. IloHSATHE O MPOMYCKHOW CHOCOOHOCTH JIMHHK ayekTporepeaadd. CXembl
3aMeIIeHUs] JIMHUW DJIEKTpomepesaud ¢ y4eToM TpaHcPopMaTopoB. AKTHBHOE U PEAKTHBHOE
COTIPOTHUBIIEHUS TpaHC(HOPMATOPOB U aBTOTpaHchopMaTopoB. Pacder nuHU dieKTponiepesayn mo
CXeMe 3aMeIIeHHs ¢ y9eTOM TpaHcopMmaTopoB. Pacyer cereit co CTalbHBIMU MPOBOIAMHU.

Bb100p cxeM JIEKTPHYECKHX ceTell HA OCHOBE TeXHMKO-IJKOHOMHYECKOI0 aHAJIM3a H C
y4eTOM 000CHOBAHHOM HAEKHOCTH YJIEKTPOCHA0KEHUs MOTpeduTe el

Pacuer nuHMI siexTponepenaud  OONBIION HPOTSDKEHHOCTH. 3aJadd M METOMbI
MIPOEKTUPOBAHMSI IIEKTPOOCUCTEM M AJIEKTPUYECKUX ceTeil. TeXHHKO-IKOHOMUYECKOE CPaBHEHHE
BapUaHTOB ceTH. BbIOOp BapuaHTa CETH ¢ yueTOM HaJeKHOCTH. PacdeTr NUHUI ¢ JBYXCTOPOHHUM
nuTaHueM. YacTHeIE Cilydau pacdera CeTel ¢ JBYCTOPOHHUM NMUTAHUEM. PacyeT 3aMKHYTBIX CETEH.
Onpenenenne ce4eHUl IPOBOJIHUKOB 3JIEKTPUUECKON CETH IO JOIYCTUMON NOTEpe HaNpsKEHUs.
Be16op 1 mpoBepka mpoBoaoB U kabeneil mo HarpeBy. Beibop anmapaToB, 3alIMIIAIONINX CETh OT
neperpesa. 3aBUCUMOCTb HalPsDKEHUS M IepeaBaeMoi MOLTHOCTH OT JUIMHBI JUHUM. [loBbIIeHNE
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MPONYCKHOW CIIOCOOHOCTH JIMHUU. BEposSTHOCTh NEpEephIBOB 3JIEKTPOCHAOKEHUS U HAJECKHOCTH
JIEMEHTOB 3JIEKTPOCETH. YUeT (pakTopa HaJeKHOCTH IEKTPOCHAOKEHUS.

MeToabl CHU:KEHHS MOTEPh JIeKTPOIHEPTUH B dieKTpudeckux cersix 10-220 kB

[Tpumenenue 6osee BHICOKON CTYNEHH HAIPSDKEHUS IO [IKAJIe HOMHHAIBHBIX HAIPSHKCHUH.
[loBpllIEHNE YPOBHS HANPSDKEHUS MyTeM MPUMEHEHHUS YCTPOWCTB PEryIMpOBaHUS HAMPSKEHUS.
PerJIPIpOBaHI/Ie AKTUBHBIX W PCAKTUBHBIX MOHIHOCTeﬁ B OTACIIbHBIX 3BCHBAX CCTU. HpI/IMeHeHI/Ie
paloHaJIbHBIX CXEM CeTH C Hambojee >KOHOMUYHOM 3arpy3koil JMHUN U TpaHc(hopMaTtopos.
Panyonanu3anys 3J1eKTpOOX035IICTB.

Pacyersl mapaMeTpoB OCHOBHBIX HOPMAJIBHBIX M IOCJICABAPUIHBIX PEXKUMOB
3JIeKTpoceTeil

BekropHas nuarpamma JIMHUH 3sekTporniepenayu. Pacuer nuHuid snektponepenayu no I1-
o0pa3HOil cxeMe 3aMeIIeHUs C Harpy3KOH, BBIPAKEHHOW MOMIIHOCTHIO. [loTepw MomIHOCTH B
TpaHcopmaTopax u aBTOTpaHchopmaropax. [lorepu MomHOCTH U 3HEpruu B JUHUAK. CXEMBbI
3aMEIECHNS] U PACYETHBIE PEKHUMBI JUISI IIPOBEPKU CTATUYECKOW M JTMHAMMYECKOM YCTOMYHMBOCTH
ANEKTpUYECKOM cucTeMbl. [lepeTokn MOIHOCTH U TpeOOBaHUS K IPOMYCKHON CIIOCOOHOCTH CBSI3EH.
Pacuer pa30MKHYTBIX 2JIEKTPUYECKUX CETEN C HECKOJIbKMUMH HAarpy3kaMmu. Pacuer 3aMKHYTBIX ceTen
C OJTHOM WJIM HECKOJIbKUMHU AJIEKTPOCTAHLUAMU. Pacder cloKHBIX ceTeil MeTo oM npeoOpa3zoBaHus
cetu. COBMECTHBIM pacdeT »3JIEKTPUYECKUX CEeTed ¢ JIMHUSIMH HECKOJbKUX HOMMHAJIbHBIX
HaNPsHKEHUM.

Pexumbl NUTAOMMX  JIEKTPHYECKHX CHCTEeM M YIpPaBJIeHHE Ka4eCcTBOM
3JIEKTPO3HEPTHH

Pexxumbl HEUTpaIM AJIEKTPUYECKUX CETEH Pa3iaudHbIX HanpspkeHwil. [IpuHOune! pemenus
CIIOKHBIX 3ajlady C IPUBJIEUEHHEM KOMIUIEKCa METOJOB M anropuTMmoB. OO0JacTH NPUMEHEHUs
METOJ0B OITUMH3ALUU PEKUMOB IJIEKTpocucTeM. [Iokazarenu kayecTBa JIEKTPUYECKOM SHEPIUH.
YMeHblIIeHHEe TOTEPb MOLTHOCTH B PACHIPEACIUTENBHBIX CETAX U CHCTEMAaX JIEKTPOCHA0XKEHUS.

bananc akTHBHOM ¥ PEAKTHUBHOM MOIIHOCTEN B MUTAKIIMX JIEKTPHYECKUX CHCTEMAaX

banaHc akTMBHOHM MOIHOCTH M €ro CBf3b € 4YacTOTOM. ONTHUMalbHOE pacIpelesIeHHe
AKTHBHBIX MOIIHOCTEH. bamaHC peakTUBHOM MOIIHOCTM M €r0 CBs3b C HaNpPsIKCHHEM.
Perynupytommii a¢¢pext Harpysku. I[lorpedurenu peak THBHON MOIIHOCTH. BripaOoTka peakTUBHOM
MOIIIHOCTH Ha 3JIEKTPOCTAaHUHUAX. Pe3epBbl MOIIHOCTH. Y4YacTHE 3JIEKTPOCTAHUUN B IOKPBITUH
CYTOYHOTO rpaduka Harpy3ku. Pacxo/ 3eKTposHepruu Ha COOCTBEHHBIE HY Kbl AJIEKTPOCTAHIIHH.
MaxkcuMaibHble 3JEKTPUYECKHE Harpy3kM OTHENbHBIX Tpymnmn mnotpebuteneil. PacuerHbie
JJIEKTPUYECKUE HAIPY3KHU DJIIEMEHTOB CETH.

Bb100p MOIIHOCTH H pa3MeleHHe KOMIICHCHPYIOIIUX YCTPOMCTB

Komnencanust peaktuBHOM MomHocTH. KoMmmeHcupyronme ycrporcTtBa. PaccraHoBka
KOMIIEHCUPYIOIIMX ycTpoicTB. [IpuMeHeHHe CHUCTEMHOrO MOAXOAAa K ONTUMHU3ALMU TpU
KOMIICHCaAIIuu peaKTHBHOfI MOIITHOCTH. KOH)ICHC&TOpHI)Ie YCTAaHOBKHU I  KOMIICHCAIUX
pEakTUBHOM MOIIHOCTH. BpIOOp MOIIHOCTH KOMIEHCUpPYIOIIUX ycTpoiicTB. [IpomonbHas
KOMII€CHCalsd MHAYKTUBHOCTHU JIMHUH.

OCHOBBI peryJIMpoBaHusi YaCTOThbI

[TpuHIMI TEHCTBUS PETYIATOpa CKOPOCTH TYpOUH reHepaTtopoB. PeryianpoBanue 4acToTsl B
anekTpocucreMax. KoopaumHamus ypoBHEM TOKOB KOPOTKOTO 3aMBIKaHHMsI B AJIEKTPOCHCTEMAX.
HagexxHocTh M ycTOHYMBOCTH pabOTHI 3JEKTpHUYECKHX cucTeM. (OO0OoCHOBaHHE pa3BUTHUSA
reHepupyonmx MouHocred. O0beM aBTOMATH3AIMM JIEKTPUUYECKUX CTAHLUN U AIIEKTPUUYECKHX
cucTteM. ABTOMAaTHYECKasi CUHXPOHMU3AIUsl T€HEPaTOpOB. ABTOMAaTHYECKAsl pa3rpy3Ka IO 4acTOTe.

ABTOMaTHUYECKOE IMOBTOPHOC BKIIFOUYCHHUC. ABTOMaTHYECKOE BKIIIOUCHHUE pe3cpBa.
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Metoabl u cpeacTBa peryJ1upoBaHUs HANPIKEHHUA

OTKIIOHEHHE HANPSDKEHHS B AJIEKTPHUUECKUX CETSAX, MPUYMHBI 00pa3oBaHHUS M BO3MOXKHBIC
npefensl  M3MEHEHMH.  3aBHCUMOCTh — TEXHUKO-OKOHOMHYECKHX  IOKazaTeledl  paboTsl
AJIEKTPOIIPUEMHHUKOB U JJIEKTPHUECKUX CHCTEM OT ypoBHEH paboumx Hampspkenuil. Konebanus
HanpspkeHnsa. HecuHycouaanbHOCTh B DJIEKTPOIHEPIETHYECKUX CUCTEMAX W MEPOIPUATHS 110
6opbbe ¢ Hew. HopMupoBaHue kauecTBa HANpsDKEHHS M €r0 OTKJIOHEHHS OT HOMHHAJIBHOTO.
Jle¥cTByroIMe HOPMBI  JONYCTHMBIX OTKJIOHCHMM HANpsDKEHUS y  DJIEKTPOIPUEMHUKOB.
Omnpenenenue JONYCTUMON MOTEPU HAMPSHKEHUS MO TabiIMIaM OTKIOHEHHs HanpspkeHHst. CriocoObl
U CPEICTBA PETYJIHPOBAHMS HANPSIKEHUS B JJICKTPUUECKUX CETIX. PerynupoBaHue HanpsyKeHUs
IEHEPATOpaMU  CEIbCKUX  JJIEKTPOCTaHUMK. BcCTpedyHOe peryaupoBaHME  HAIPSOKEHUS H
crabmwinzanus. PerynupoBaHue HaIlpsDKEHHUsSl IOCIEIOBATEIbHOM KOMIIEHCALMEH pEeakTUBHOIO
COIIPOTHBIICHUS TUHUN. PeryianpoBanue HampspkeHUs! BOJIBTO100aBOUYHBIMU TpaHCc(hopMaTopamMu U
aBTOTpaHchopmaropamu. PerynupoBaHue HampspKeHUsT M3MEHEHHEM IIOTOKOB —pEaKTHUBHOM
MoIHOCTH. CpaBHEHHE CIIOCOOOB PETYIMPOBAHUS HalpsDKeHUs. HecuMMeETpHsl B AJIEKTpUYECKUX
CETSIX U MEPONPUSTHS 10 €€ CHIXKEHHUIO.

4.2 ConeprxaHue JeKIUit

Ounas ¢opma o0yueHust

[Ipakr
No Komnu | nueck

i HaumenoBanue neknui €CTBO as
4acoB | MOATO
TOBKa

5-if cemecTp
BBenenue. Bxiiag poCCUNCKUX YUYEHBIX B MUPOBYIO SHEPIETHKY.
1 OcHoBHBIE CBEICHUS 00 IEKTPOMUTAIOIINX CHCTEMaxX 5 +

Temnogpukannonusie snexkrpouentpanu (TOLl) - ucrounnku nuranus
CHCTEM 3JICKTPOCHAOKEHHUS. .

@®opMupoBaHHeE CXeM dJIeKTpUuUYecKux coequuenuii TIL]

OnemenTsl. O0mmas xapaktepuctuka. OCHOBHbIE TPEOOBaHMS K
ITOCTPOEHUIO MUTAKLIUX JIEKTPUUECKUX ceTel. TeXHNKO-DKOHOMUYECKHE
2 pacyeTsl IIPU NPOEKTUPOBAHUHU DJIEKTPUYECKUX CETe. BiusHue pesxuMoB 4 +
pabotsl TOLl Ha hopmupoBaHHe CXeM IIEKTPUUECKUX COCTUHEHUM.
Pa6ota TOL] B cocTae aniekTposHepreTuueckux cucrem. TOL —
OCHOBHBIE€ HCTOUYHUKH MMUTAHUSI CUCTEM AJIEKTPOCHAOKEHHS.

Bb100p 0CHOBHOT0 371€KTPO00OOPY10BAHUS

I'eneparopsl. Tpanchopmarops! u aBToTpanchopmaTopsl. Beixmrodarenu,
OTIENUTENN U KOpPOTKO3aMblKaTeau. CHHXPOHHBIE KOMIIEHCATOPBI.
barapen konneHcaTtopoB. ToOKoorpaHuuMBarOIIMe W LIYHTHPYIOLIUE
3 peaktopbl. KoMruiekTHble TpaHC(hOpMATOpHBIE IMOACTAHIMU W3 OJOKOB 4 +
3aBojickoro usroroieHust (KTIIB). W3meputenbubie Tpanchopmaropsl.
Cucrembl oxnaxJaeHus U Bo30OyxkaeHus. ToxompoBoabl. IlpuBoabl k
BBIKJTFOYATEIISIM BBICOKOTO HAIIPSKEHUS

KoHcTpykuum u cxemMbl pacnpeaeuTeJbHbIX yerpoiicTts TILL
PacnipenenutensHblie yerpoiicTBa Beicokoro (BH), cpennero (CH) u
4 Huskoro (HH) Hanpsokennii (0coOeHHOCTH, CTPYKTYpa, CXEMBI, PEKUMBbI 4 +
paboThl). TUNOBBIE KOHCTPYKIIMU OTKPBITHIX M 3aKPBITHIX
pacupenenuTeNbHbIX YCTPOUCTB. Pazmenienne pacnpeaenuTebHbIX
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YCTPOMCTB.

ITonnxkaromme NOACTAHIUM YIEKTpHUYecKHuX cereil 35-220 kB
WcTouHMKM  NHUTaHUs ~ CHCTEM  3JIEKTPOCHAOXKEHHS. I'naBHbIE
nonusutensueie noactanuuu (I'TIIT) (ocoOeHHOCTH, CTPYKTypa, CXEMBI,
PEXKUMBI pabOTHI).

DNEeKTpONUTaHHUE 110 cXeMaM ri1y0okux BBOJIOB. [TogcTaniiny rmy0oKux
BBOJIOB, UX OCOOEHHOCTH, CTPYKTYpa, CXEMbI U PEXKHUMbI paOOTBHI.
KOMITIOHOBKA 3JIEKTPUYECKUX CTAHLUN U ITOACTAHLIMM.

Bbi16op cxem moHmkaomux noacranuuii 35-220/6-20 kB
HoMuHanbHbIE HAIPSDKEHMS SJIEKTPUYECKON ceTu. [IpuHImns
MOCTPOCHHUS CXEMBbI JJIEKTPUUECKON ceTH. CXEMBbI AIEKTPUUECKUX
COEIMHEHUI MOLIHBIX Y3JI0OBBIX MOACTAaHLIUN. CXeMbI IPUCOEINHEHNUS K
CETH MOHUKAIOIMIUX MOACTaHIUNA. CXeMbl BHEIIHETO 3JIeKTPOCHAOKEHUS
HPOMBIIIICHHBIX TPeANPUATHNA. CXeMBI BHEIIHETO 3JIEKTPOCHA0KEHUS
ANEKTPUPUIUPYEMBIX KeJIe3HBIX TOpOr. CXeMbl JIEKTPUIECKUX CeTel
ropo1oB. CXeMBI 3JIEKTPOCHAOKEHUS TOTPEOUTENICH B CEITBCKOM
MeCTHOCTU. CXeMBbl 3JIEKTPHUYECKUX COSTUHEHHUM MPOXOIHBIX TOICTAHIIHIA
C MaJIbIM YHMCJIOM JIMHUH U BBIKJIIOYaTeNnel (KOJIbLIEBHIE,
KOMOMHHPOBaHHbIE, MOCTUKOB, IIEPEKIIOYATENbHBIX TYHKTOB).
XapakTepucTUKa U OLIEHKa HaJIe)KHOCTH Ha CTOPOHE BBICILIETO
HanpspkeHus. CxeMbl Ha CTOPOHE CPEIHETO U HUBILIETO HAMPSIKEHH.
CxeMbl IPUCOEAMHEHUSI ITYHTOBBIX OaTtapeil cTaTHYeCKUX KOHAEHCAaTOPOB
Y CHHXPOHHBIX KOMIIEHCATOPOB.

Pe:xuM 1 BbIOOP OCHOBHOTIO 3J1eKTPOOOPY10BaHH S

3aa4yy pacyera U pacdeTHbIE pexXuMbl. CXeMbl 3aMELICHMS 111 pacYeTOB
YCTaHOBUBLIETOCS pexumMa. PexxuMpl OTpedsIeHUs 2IEKTPOIHEPTUN U
rpad UK 3MEeKTpUYecKUX Harpy3ok. Ilotokopacmpenenenue u
HaIpSDKEHUS B y371aX 3aMKHYTOH ceTH. [loTepn HanpsKeHUs U MOIIHOCTH.
I'o0oBBIE MOTEPH DIIEKTPOIHEPTUU. Y YACTUE DIIEKTPOCTAHIUN PA3ITUYHOIO
THIIA B IOKPBITUM CYMMAapHON Harpy3ku. Pacnpenenenne akTHBHON
Harpysku. PacnipeneneHre akTUBHON Harpy3ku MEXIy
ANEKTPOCTAHIMAMY WM OTACIIBHBIMUA reHepatopamu. Pacripenenenue
HaOpOCOB aKTUBHOM Harpy3Ku MeXJly arperaTaMu 3J1eKTPOCTaHIIUH.
[TpuHuIMn neicTBUS peryisTopa cCKopocTu TypOouH. PeryiaupoBanue
4acTOTHI B dHeprocucremax. Koopannanus ypoBHER TOKOB KOPOTKOTO
3aMbIKaHUA B dHeprocucreMax. HajnexxHOCTh U yCTOHYMBOCTH pabOThI
OHEPrOCUCTEM.

CoBpeMeHHbIE KOHCTPYKIIMH pacIpeeIUTEIbHbIX YCTPOMCTB
noxacraniuil. Hosas cepus Boikimouareneil. KommiektHele
pacnpenycTporCTBa € 3Jerazom

Pexumbl paboThl 37€KTPOOOOPYAOBAHUSA MOACTAHIMA M oOecreueHue
HOPMAaTHBHOT'O KayecTBa HANpPSKEHUs IS TOTpeduTeneit

Htoro 3a 5-ii cemecTp

32

6-ii cemecTp

10

DJleKTprYecKHe ceTH NUTAIIINX JHEProcucTeM

HekoTopble KOHCTPYKTHBHBIE JaHHbIE, HEOOXOIUMBIE TIPH BHIOOPE CXEMBI
aNeKTpuueckux cereil. ColepkaHue NPOEKTOB Pa3BUTHS MIEKTPUUECKUX
CETEM.

15




11

BbI00p KOHCTPYKTHBHOIO HCIIOJTHEHHUS] M HOMHHAJIbHBIX IapaMeTPOB
BO3AYIIHBIX M Ka0eJbHBIX JIMHMH JJ1eKTpolepelayd Ha OCHOBe
TeXHUKO-DKOHOMHMYECKHUX KPHTepHEeB H € Y4YeTOM Heo0X0aMMOoro
KOMILIEKCca OrpaHuYeHuii

Bo3zaymnbie nuanu. KaGenbHble nuauu. Bei6op npoBOJHUKOB
BO3AYIIHBIX M KaOCIbHBIX TUHUNA. BHIOOP KOHCTPYKTUBHOTO MCIIOTHEHHUS
BO3AYIIHBIX ¥ KaOCJIbHBIX JIUHUNA 3JIEKTPOIEpeiadt C yUETOM
HE00X0IMMOT0 KOMILJIEKCa OTpaHnYeHUN. BhIOOp HOMHHAIBHBIX
apaMeTpoB BO3YIIHBIX U KaOeIbHbIX JIMHUH 3J1eKTpolepeauu Ha
OCHOBE TEXHHUKO-3KOHOMHUYECKUX KPUTEPUEB U C YIETOM HEOOXOAUMOTO
KOMILIEKca orpaHiueHni. CXeMbl 3aMelIeHus JIMHUH 3J1eKTpoliepeayu.
AKTHBHas IPOBOJMMOCTD JIMHUM 37eKTponepenaun. PeaktupHas
IPOBOJUMOCTb U 3apsiiHasi MOIIHOCTb JIMHUH 371eKkTponepenadn. [lonsatue
0 MIPOMYCKHOM CIOCOOHOCTH JIMHUH 3neKkTpornepeaadn. Cxembl
3aMeIleHUs IMHUH JIeKTponepeaut ¢ y4eToM TpaHc(HOopMaToOpoOB.
AKTHBHOE U PEAKTUBHOE CONPOTUBIIECHUS TpaHC(HOPMATOPOB U
aBTOTpaHchopmMaTopoB. Pacuer nuHuil 3nekTponepeadn no cxeme
3aMelleHus C yueToM TpaHchopMaTopoB. Pacuer cereil co cTaibHbIMU
IIPOBOJAMH.

12

BbI100p cxeM 3JIeKTPHYECKHX ceTell Ha OCHOBE TEXHHKO-
HSKOHOMUYECKOTO aHaIN3a M C YI€TOM 000CHOBaHHOW HaJeKHOCTH
AIIEKTPOCHAOKEHUS TOTpeOuTENIEn

13

MeToabl CHUKEHHS MOTEPD IJEKTPOIHEPTUH B DJICKTPUICCKUX CCTAX
35-220 kB

14

Pacuernsl mapamMeTpoB OCHOBHBIX HOPMAJIbHBIX M MOCJ€aBAPUITHBIX
PEKMMOB JIEKTPOCeTeH

BexropHas quarpaMMa JMHUM 2ekTponepenadn. Pacuer inHui
anektporepenayn 1o [1-o0pa3Hoii cxeMe 3aMeleHus C Harpy3Koil, BEIpaXXEHHOH
MotHOCTEI0. [loTepu MomHOCTH B TpaHChOpMaTOpax U aBTOTpaHCPOpMATOpaXx.
ITorepu MomHOCTH 1 3HEPTUU B MUHUAX. CXeMBbI 3aMEIIEeHUS U pacueTHbIE
PEKUMBI JJIsl TPOBEPKU CTATUUECKON U AMHAMUYECKON YCTOMYMBOCTH
ANIEKTPUIECKOH crcTeMbl. [lepeTokn MOIHOCTH U TPeOOBaHUS K MPOITYCKHOM
CIIOCOOHOCTH CBsi3eil. PacueT pa3oMKHYTBIX AJIEKTPUYECKUX CeTel C
HECKOJIbKMMM Harpy3kaMu. PacdeT 3aMKHYTBIX CETE€H ¢ OHON UM HECKOJIbKUMU
ANIEKTPOCTAHIMAMHY. Pacder CII0XKHBIX CeTeil METOJOM ITPeoOpa3OBaHMs CETH.
COBMECTHBIN pacyueT MEKTPUUECKUX CETEH ¢ TMHUSIMU HECKOIBKUX
HOMUHAJIbHBIX HAPSKEHUH.

15

bajanc akTUBHOH ¥ PpPEaKTHBHOH MOIIHOCTEH B MNHUTAIOLIHKX
JJIEKTPOIHEPreTHYECKUX CHCTeMax

banaHc akTMBHOM MOIIIHOCTH U €r0 CBA3b € 4acToTol. ONTHUMaIbHOE
pacrpeeneHne aKkTUBHBIX MOIIIHOCTE. banaHc peakTUBHOW MOIIIHOCTH U
€ro CBs3b ¢ HanpsbkeHueM. Perynupyronuii a3¢ ekt Harpysku.
[TorpeOuTenu peakTUBHON MOIIHOCTH. BbIpaboTka peakTHBHON
MOIIIHOCTH Ha 3JEKTPOCTaHIMAX. Pe3epBrl MOIHOCTH. YUacTue
AIIEKTPOCTAHLUHI B MMOKPBITUH CYTOYHOTO rpaduka Harpy3ku. Pacxon
AIIEKTPOIHEPTUU Ha COOCTBEHHBIE HY Kbl AJIEKTPOCTAHLIUH.
MakcuManbHbI€ DJIEKTPUYECKAE HArPY3KU OTAEIBHBIX IPYIII
norpebureneil. PacueTHble 351eKTpHUECKHe Harpy3KH 3JIEMEHTOB CETH.

16

Bp10op MouHOCTH ¥ pa3MellieHHe KOMIIEHCUPYIOIIUX YCTPOiicTB
Komnencanus peaktuBHON MouiHocTu. KomneHcupyromme ycTponcTsa.
PaccraHoBKa KOMITEHCHPYIOIIUX YCTPOKCTB. [I[puMeHeHne cuCTeMHOro
IOAXO0AA K ONTUMHU3ALUU ITPU KOMIICHCALIMKY PEAKTUBHOW MOILIHOCTH.

16




KonzaeHcaTopHbIE YCTAHOBKH 17151 KOMIIEHCALIUN PEAKTUBHON MOIIIHOCTH.
Br160p MOITHOCTH KOMIIEHCUPYIOIIUX YCTporcTB. [IpononapHas
KOMIIEHCAlVsl H'HIYKTUBHOCTH JIMHUN.

17

OCHOBBI peryJIMpoBaHuUsl YaCTOThI

[TpuHIMn neicTBus perynsaropa CKOpocTH TypOuH. PerynupoBanue
4acTOThl B 3HEprocucremax. Koopaunauus ypoBHel TOKOB KOPOTKOTO
3aMbIKaHUA B 3Heprocucremax. HageskHocTh M ycTOMUMBOCTE pabOThI
sHeprocucteM. OCHOBHBIE THIIBI 3JIeKTpocTaHmii. O00cHOBaHKE
pa3sBUTHSI FeHEPUPYIOLINX MoLTHOCTeH. OOBbeM aBTOMaTH3aIUH
SJICKTPHUYICCKUX CTaHL[I/IfI H DJICKTPUYCCKUX CUCTCM. ABTOMaTHYECKas
CHUHXPOHM3AIMs FeHEepaTOpoB. ABTOMAaTHUYECKas pa3rpy3Ka 0 4acToTe.
ABTOMaTHYECKOE IOBTOPHOE BKIIIOUEHHE. ABTOMATHUECKOE BKIIOUEHHE

pesepaa.

18

Metoabl 1 cpeacTBa peryJIupOBaHUsA HANPSKEHHUA

PesxxnMbl HEHTpaIy 2JIEKTPUYECKUX CETEN PA3IMYHBIX HANPSKEHUMN.
[TpyHLIMIIBI pelIEHMsI CIIOKHBIX 3a7a4 C IPUBJICYEHUEM KOMIUIEKCa
METOJI0B U anropuTMoB. O0JacTu NPUMEHEHHSI METO/I0B ONITHUMHU3ALIUN
pexuMoB 3HeprocucteM. [lokasarenu kauecTBa ANEKTPUYECKON SHEPTUU.
YMeEHbIIIEHHE TOTEPh MOIIHOCTH B PACIPEIEIUTENBHBIX CETAX U
cucTeMax JIEKTPOCHAOKEHHUSI.

Hroro 3a 6-ii cemecTp

32

Bcero

64

30%

3aounas popma o0yueHus

n/a

HanmMmenoBanue jJeknui

Komnu
€CTBO
qacoB

[Ipakr
NYECK
ast
MOATO
TOBKA

5-ii cemecTp

BBenenue. Bxiia poCCUICKMX YYEHBIX B MUPOBYIO SHEPIETHKY.
OcHOBHBIE CBeJIeHUS 00 MEKTPOIUTAIOIIUX CUCTEMAX
Temnogpukannonusie snexkrpoueHtpanu (TOLL) - uctounnky nuTanus
CHCTEM 3JICKTPOCHAOKEHHUS. .

@dopMupoBaHHe CXeM dJIeKTpuUYecKux coequnenuii TIL]

OnemenTsl. O0mmas xapaktepuctuka. OCHOBHbIE TPEOOBaHUS K
ITOCTPOEHUIO MMUTAKIIUX IIEKTPUIECKUX ceTe. TeXHUKO-DKOHOMUYECKHE
pacyeTsl IPU NPOEKTUPOBAHUH JIIEKTPUYECKUX CETeH. BiusiHue pesxuMoB
paboter TOL[ Ha dhopMHUpOBaHHE CXEM IIEKTPUICCKUX COCTUHECHUM.
Pa6ora TOL B cocTtaBe anekrposHepreTndeckux cucrem. TOLl —
OCHOBHbBIE€ HCTOUYHUKH MMUTAHUSI CUCTEM JIEKTPOCHAOKEHHUS.

Bb100p 0CHOBHOTO 3/1€KTPO00OOPY10BAHUS

I'eneparopsl. Tpanchopmarops! u aBToTpanchopmaTopsl. Beixmrodyarenu,
OTIENUTENN U KOpPOTKO3aMblKaTeau. CHHXPOHHBIE KOMIIEHCATOPBI.
barapen konaeHcaTtopoB. ToOkoorpaHuuMBarOIIMe W LIYHTHPYIOLIUE
peaktopbl. KoMmruiekTHble TpaHC(hOpMATOpHBIE MOACTAHIMU W3 OJIOKOB
3aBojickoro usrotosieHust (KTIIB). M3mepurenbHble TpaHCPOPMATOPHI.
Cucrembl oxnaxJaeHus U Bo30OyxkaeHus. ToxompoBoabl. IlpuBoabl k
BBIKJIFOYATEIISIM BBICOKOTO HAIIPSKEHUS

17




KoncTpykuuu u cxembl pacnpeaeuTeabHbIX yerpoiicts TIL
Pacnpenenurensusie ycrpoiicta Beicokoro (BH), cpennero (CH) u
Huskoro (HH) manpspkenuit (0COOEHHOCTH, CTPYKTYpPA, CXEMBI, PEKUMBI
paboTsl). TUTTOBBIE KOHCTPYKIIUU OTKPBITBIX U 3aKPBITHIX
pacnpeenuTeNbHbIX YCTPOiicTB. Pa3melienne pacnpeaeanuTenbHbIX
YCTPOMCTB.

Honmkaomme NOJACTAHUNH dJIeKTPUYeCKUuX cereit 35-220 kB
Nctounuku MMUTAHUS CHCTEM ANEKTPOCHAOKEHUSI. ['1aBHbIE
nonusurenbHbie noacTaniuu (I'TIIT) (ocoOeHHOCTH, CTPYKTYpa, CXEMBI,
PEXKUMBI padOThI).

DneKTponuTaHue 1o cxemam riyookux BBoJoB. [loacraniuu rmy6okux
BBOJIOB, UX OCOOEHHOCTH, CTPYKTYpPa, CXEMBbI U PEKUMBI PaOOTHI.
KommnonoBKa 3eKTpUYeCKUX CTaHIMK U OACTaHIIUM.

Bbi00op cxem nmoHmkaummx noacranmuii 35-220/6-20 kB
HomuHanbHbIe HaPSHKEHUS JIEeKTpudecKoi cetu. [IpuHImms!
MOCTPOCHHS CXEMBI AJIEKTPHUECKON ceTh. CXEMBI DJIEKTPHUYECKUX
COEJMHEHUI MOIIHBIX Y3J0BbIX NOACTAHIMH. CXeMbl IPUCOETUHEHUS K
CeTH MOHMKAIOIINX NOACTaHIMi. CXeMBbI BHEITHETO JIEKTPOCHA0KEHHUS
HPOMBIIUICHHBIX MPeAnpHusThii. CXeMbl BHELITHETO 3JIEKTPOCHA0KEHHUS
ANEKTPUPUIIUPYEMBIX KETE3HBIX TOpOT. CXEMBI JIEKTPUIECKUX CETEH
ropo1oB. CXeMblI 3JIEKTPOCHA0KEHHS IOTPEOUTENEH B CEIbCKOM
MeCTHOCTH. CXEMBI AJIEKTPHUECKUX COSAMHEHUI MPOXOHBIX MOICTAHINI
C MaJIBIM YMCJIOM JIMHHUH ¥ BBIKIIIOYATENeH (KOJbLIEBBIE,
KOMOWHUPOBaHHbIE, MOCTUKOB, MEPEKITIOYATEIBHBIX ITYHKTOB).
XapakTeprCcTHKa U OLEHKA HaJIS)KHOCTH Ha CTOPOHE BBICILIETO
HanpspkeHus. CXeMbl Ha CTOPOHE CPEIHEro M HU3LIETO HapsKEHUH.
CxeMbl IPUCOeIMHEHHSI ITYHTOBBIX 0aTapeil CTaTHYEeCKUX KOHIEHCATOPOB
U CUHXPOHHBIX KOMIIEHCATOPOB.

Pe:xxuM 1 BBIOOP OCHOBHOTIO 3JIEKTPOOOPY10BaHH S

3amauun pacdera U pacueTHbIC peKUMBbIL. CXEeMbI 3aMEIICHUsI JIJIsl PAcCUeTOB
YCTQHOBMBILETOCS pexuMa. PeXUMBI MOTpeOIeHUs 2JIEKTPOIHEPTUH U
rpaduku 3neKTpruueckux Harpy3ok. Ilorokopacnpenenenue u
HaIPsDKEHUS B y3J1ax 3aMKHYTOM ceTH. [loTepu HanpskeHUs: 1 MOIIHOCTH.
["onoBbIE TOTEPU ANEKTPOIHEPTUH. Y HACTHE IIIEKTPOCTAHIUI Pa3InYHOIO
THUIIA B TIOKPBITUHA CYMMAapHOU Harpy3ku. Pacnpenenenne akTUBHON
Harpysku. PacnpesneneHne akTUBHOM Harpy3Ku MEXIy
AJIEKTPOCTAHLUAMHU WM OTAEIbHBIMU IFeHepaTopamu. Pacnipenencnue
HaOpOCOB aKTHBHOM HArpy3Ku MEXIy arperaraMu 3J1eKTPOCTaHIIUM.
[TpuHIMn neicTBUs perynsaropa CKOpocTH TypOuH. PerynupoBanue
YaCTOThI B OHEPTOCUCTEMAX. Koop)mHaum[ ypOBHeﬁ TOKOB KOPOTKOI'O
3aMbIKaHMs B SHeprocucreMax. Hajge:xxHoCTh M yCTOHUHMBOCTD PabOTHI
YHEPrOCHUCTEM.

CoBpeMeHHbIE KOHCTPYKIIMU PaclpeIeTUTENbHBIX YCTPOMCTB
noacraniuii. HoBas cepus Boikirouateneid. KoMmruiekTHbie
pacrpenyCcTpoMCcTBa € 3JIera3om

Pexumbl paboThl 371€KTPOOOOPYIOBaHUS MOJCTAHIUMH U oOecredeHue
HOPMAaTHUBHOT'O KaueCTBa HAPsDKEHUS JJIs HoTpeduTenei

HToro 3a 5-ii cemecTp

10

6-ii cemecTp

10

| DjexTpHYECKHE CeTH MHTAIOMMX YHEPrOCHCTEM

18




HekoTopsie KOHCTPYKTUBHBIC JaHHBIC, HEOOXOUMBIC ITPU BEIOOPE CXEMBI
anekTpuueckux cereil. ConeprkaHue NPOEKTOB PA3BUTHUS AIEKTPUUECKUX
ceTen.

11

Bb100p KOHCTPYKTHBHOIO MCIIOJIHEHNSI © HOMMHAJILHBIX IApaMeTPOB
BO3AYIIHBbIX M Ka0elbHBIX JIMHMI JJICEKTpOIepeAaYd Ha OCHOBe
TEeXHHUKO-IKOHOMHYECKHUX KPHUTEPHEB M C Y4YeTOM Heo0XO0AUMOro
KOMILJIEKCA OTPaAHUYeHUil

Boznymnbie nuann. Kadenpabie muann. BeI00p MPOBOIHUKOB
BO3/IYIIHBIX U KaOEIbHBIX JIMHUHN. BIOOp KOHCTPYKTHUBHOTO UCIIOJIHEHUS
BO3/IYIITHBIX ¥ KaOETBHBIX JIMHUH 3JIEKTPOIIepEeIadnl C y4ETOM
HE00XOIUMOT0 KOMILJIEKCA OrpaHuyYeHH. BbIOOp HOMUHATBHBIX
napamMeTpoOB BO3AYIIHBIX U KaOENbHBIX JIMHUHN 3JIEKTpOIepeau Ha
OCHOBE TEXHUKO-?PKOHOMUYECKUX KPUTEPUEB U C YIETOM HEOOXOUMOTO
KOMILIEKca orpannueHuil. CXeMbl 3aMeIlleHUs] IMHUM 3JIEKTpOorepe1aduH.
AKTHUBHas POBOANMOCTb JIMHUU 3eKTponepenaun. PeaktuBHas
MPOBOAMMOCTD M 3apsiIHasi MOIIHOCTb JIMHUU 3eKTpornepenaun. [Tonstue
0 MPOITYCKHOM CIIOCOOHOCTHU JIMHMIM AneKkTponepeaadn. Cxembl
3aMeIICHUS JIMHUH JIEKTPOIIepeIau C yUeTOM TPaHC(POPMATOPOB.
AKTHBHOE U peaKTUBHOE COITPOTUBJICHHS TPAaHCPOPMATOPOB U
aBTOTpaHchopmaropoB. Pacder nmuHuUi 31eKTporepeadn o cxeme
3aMelIeHHs ¢ yueToM TpaHchopMaTopoB. PacueT cerell co cTalbHBIMU
MIPOBOJAMHU.

12

BbI60p cXeM JIeKTPHYECKHX ceTell Ha OCHOBE TEXHHKO-
HKOHOMHYECKOTO aHAJIN3a M C y4ETOM 00OCHOBAaHHOW HAJIE)KHOCTH
3JIEKTPOCHAOKEHHUS MOTpeOuTenen

13

MeToabl CHUKEHHSI IIOTEPh YIEKTPOIHEPTHH B dJIEKTPHUECKHUX CETIAX
35-220 kB

14

Pacuersl mapamMeTpoB OCHOBHBIX HOPMAJIbHBIX M MOC/JeaBapUIlHbIX
PEKMMOB JJIEKTPOCeTeH

Bekropnas nuarpamMma quHuUM snektponepenayn. Pacuer nunHuii
anekTponepenaun 1o [1-o0pa3Hoii cxeme 3aMelIeHUsI ¢ Harpy3KOid, BBIPaKCHHOM
MOIIHOCTHIO. [ToTepu MOIIHOCTH B TpaHChOpMATOpax U aBTOTpaHCHOpMaTOpax.
Ilorepn MOIIHOCTH M HEPruu B TNHUAX. CXEMBI 3aMEIIEHUS U pacUETHBIC
PEKHUMBI JUTsl IPOBEPKU CTATUYECKON M TUHAMUUYECKON yCTONYNBOCTH
3EeKTpUYecKor cucTeMsbl. [lepeToku MOITHOCTH U TpeOOBaHUS K MPOIYCKHOM
CHOCOOHOCTH CBsi3eil. PacueT pa3oMKHYTBIX AJIEKTPUUIECKUX CeTel C
HECKOJIBKMMHM Harpy3kamu. Pacder 3aMKHYTBIX c€Tel ¢ OHOM UM HECKOJIBKHUMHU
ANEKTPOCTAHIMSIMU. PacdeT cloXHBIX ceTeil METO0M MpeoOpa3oBaHusl CETH.
CoOBMECTHBIN pacueT EKTPUIECKUX CETeH ¢ TMHUSIMU HECKOIBKUX
HOMMHAJIbHBIX HAIPSKEHUI.

15

bananc akTHMBHOWI W PeaKTUBHOM MOIIHOCTEd B NUTAKIIMX
3JIEKTPOIHEPreTHYECKHX CHCTeMaX

banmaHc akTMBHOM MOIIHOCTH U €T0 CBSA3b C 4acTOTOW. ONTHMAIIBHOE
pacpeneneHue akTUBHBIX MOIITHOCTEN. ballaHCc peakTUBHOM MOITHOCTH U
€ro CBSI3b C HanpsbKeHueM. Perynupyromuit 3¢ ekt Harpy3Ku.
[TorpeOuTenu peakTUBHOM MOIHOCTH. BbipaboTka peakTHBHON
MOIIIHOCTH Ha 3JEKTPOCTaHIMAX. Pe3epBrl MOITHOCTH. YUacTue
AIIEKTPOCTAHLUI B MMOKPBITUN CYTOYHOTO rpaduka Harpy3ku. Pacxon
AIIEKTPOIHEPTUU HA COOCTBEHHBIE HY Kbl AJIEKTPOCTAHLIUH.
MakcuManbHbI€ DJIEKTPUYECKAE HArPY3KU OTAEIBHBIX IPYIII
norpebureneil. PacueTHsle 351eKTpHUeCKHe Harpy3KH 3JIEMEHTOB CETH.

19




16

Bp10op MouiHOCTH ¥ pa3MelieHHe KOMIIEHCUPYIOIIUX YCTPOMCTB
Komnencanus peaktuBHOM MomHocTH. KoMIieHcupyrone ycTpoiicTna.
PaccranoBka KkoMIleHCHpYOIIUX YCTpOUCTB. [IpruMeHeHre cucTeMHOro
[0JIX0/1a K ONITUMHU3ALIMY IPU KOMIIEHCAIIUN PEAKTUBHOM MOIIIHOCTH.
KoHeHcaTopHbIe YCTAHOBKY ISl KOMIIEHCAIMU PEAKTUBHON MOIIIHOCTH.
Br160p MOITHOCTH KOMIIEHCUPYIOIIUX YCTpOUCTB. [IpogonapHas
KOMITCHCALNS] UHAYKTUBHOCTH JIMHUM.

17

OCHOBBI peryJIMpoBaHusi YaCTOThI

[TpuHIMn neicTBus perynaropa CKOpocTH TypOuH. PerynupoBanue
4acTOThl B 3HEprocucremax. Koopaunauus ypoBHeEl TOKOB KOPOTKOTO
3aMbIKaHUA B 3Heprocucremax. HagexHocTh U ycTOMUMBOCTE paObOTHI
sHeprocucteM. OCHOBHBIE THIIBI 3JIeKTpocTaHmii. OO0CHOBaHME
pa3sBUTHSI FeHEPUPYIOLINX MoLTHOCTeH. OOBbeM aBTOMaTH3aIUH
SJICKTPHUYICCKUX CTaHL[I/IfI H DJICKTPUYCCKUX CUCTCM. ABTOMaTH4YECKas
CHUHXPOHM3alMs FeHEepaTOpOB. ABTOMATHUYECKas pa3rpy3Ka 110 4acToTe.
ABTOMaTHYECKOE IOBTOPHOE BKJIIIOUEHHE. ABTOMATHUECKOE BKIIOUEHHE

pes3epaa.

18

Metoabl ¥ cpeaCcTBa PeryJTupOBaHHUA HANPSKEHHUA

PesxxnMbl HEHTpaIK 2JIEKTPUYECKUX CETEN PA3IMYHBIX HANPSKEHUMN.
[TpyHLIMIIBI peLIEHMs] CIIOKHBIX 3a7a4 C IPUBJICYEHUEM KOMIUIEKCa
METOJI0B U anroputMoB. O0IacTu NPUMEHEHHSI METOI0B ONITHUMHU3ALIUN
pexuMoB dHeprocucteM. [lokasarenu kadecTBa 3JEKTPUUECKOM SHEPTUU.
YMeEHbIIIEHHE NTOTEPh MOIIHOCTH B PACIPEIEIUTENBHBIX CETAX U
cucTeMax AJIEKTPOCHAOKEHHUSI.

Hroro 3a 6-ii cemecTp

Bcero

18

30%

4.3 Conep:xaHnue NpaKTHYECKUX 3aHATHI

Ounas ¢opma 00yueHus

n/a

HanmMeHoBaHME NPAaKTUYECKUX 3aHATHU

Komnu
€CTBO
qacoB

[Ipakr
NYECK
ast
MIOATO
TOBKA

5—ii cemecTp

Br160p 0CHOBHOTO 27IEKTPOOOOPYIOBAHUS

CxeMbI 3aMCIICHUA OJId PACUCTOB YCTAHOBHUBIUICTOCA PEKHMaA. PexxuMer
NOTpeOIeHUs IEKTPOIHEPTUH U TPAPHUKH IJIEKTPUUECKUX HATPY3O0K.
[ToTokopacnpenenenue U HaIPsHKEHKS B y3J1ax 3aMKHYTOU cetu. [loTepu
HaIPSDKEHUS U MOIIHOCTH. .

I'omoBeIe IOTEPU AIIEKTPOIHEPTUU. Y UACTHE FNEKTPOCTAHIIUN PA3IMUYHOTO
TUIIA B TIOKPBITUH CYMMapHOW Harpy3ku. Pacnipenenenne akTHBHON
Harpy3ku. Pacnpenenenre akTHBHOM Harpy3Ku MexXy
EKTPOCTAHIMSIMU UJIN OTAEIbHBIMUA F€HEpATOpaMu

CxXeMBbI AMEKTPUYECKUX ceTeil ropo0B. CXEMBbI DIEKTPOCHAOKEHHS
norpedureneil B cenbCckoil MECTHOCTH. CXeMBbI AIEKTPUUYECKUX
COEAMHEHHI MPOXOAHBIX MOJCTAHIIMN C MAJIBIM YUCIIOM JIMHUN U
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BBIKJIIOUaTeNeH (KOIbIIEBbIe, KOMOMHUPOBAHHBIC, MOCTHKOB,
MEePEKIIIOYATEIbHBIX YHKTOB).

BHGKTPOHI/ITaHI/Ie I10 CXEMaM FJ'IY6OKI/IX BBOJOB. HO,I[CTaHI_[I/II/I I‘J'IY6OKI/IX

3) BBOJIOB, UX OCOOCHHOCTH, CTPYKTYpa, CXEMbI U PEKUMBI paOOTHI. 4 +
KoMITOHOBKA 2JIEKTPUYECKUX CTAHLIUMN U MOACTAaHIUN
BeiGop oTBeTBieHU#T TpaHCPOPMATOPOB U3 YCIOBHU JOMYCKAEMOTO
6 OTKJIOHEHUs] HaIlpspKeHHs y mnorpeOuteneil. PeakTuBHas MOIIHOCT U 4 +
pEryJIMpoBaHKE HAIPSHKEHUS.
. Iroro 3a 5-ii cemecTp 32
6-if cemecTp
ITpyHIMIIBI TOCTPOEHUS CXEMBI AJIEKTPUUECKOMN ceTh. CXxembl
NEKTPUYECKUX COEIMHEHUIN MOIIHBIX Y3JIOBBIX MOACTaHIUN. CXeMbl
7 IIPUCOEAVHEHNS K CETU IOHMKAIONIUX NOACTaHIMM. CXeMbl BHEITHETO 6 +
AJIEKTPOCHA0KEHUS IPOMBIIIJICHHBIX TpeAnpusITUid. CXeMBbI
IEKTPUYECKUX CETEN TOPOIOB.
[loBpllIeHHE YpOBHS HANpsDKEHUS IIyTeM NPUMEHEHUs YCTPOWCTB
8 peryJIMpoBaHMsl HaNpsDKEHUs. PeryinpoBaHMe aKTMBHBIX M PEAaKTHBHBIX 8 +
MOIIIHOCTEN B OT/IEJIbHBIX 3BEHBSIX CETH.
9 Pacuer J}I/IHI/Ifl SMEKTPONepeNain 110 [T-o0pa3Holi cxeme 3aMemleHus: C 6 +
HArpy3Kow, BBIPaKEHHOW MOIIHOCTBIO.
VYdacTre 3JIeKTPOCTAHIUN B TOKPBITHH CYTOYHOTO Tpaduka HarpysKH.
10 Pacxon »anekTposHeprun Ha COOCTBEHHbBIE HYXKABlI 3JICKTPOCTAHIMM. 6 +
MakcuMaibHble — JIEKTPUYECKUE  HArpy3Kd  OTHENbHBIX  TPYIII
oTpeOuTeNeH.
11 PaccraHoBka KOMIIEHCHPYIOLIMX YCTPOWCTB. HpI/IMerHI/Ie CHUCTEMHOT'O 6 +
II0/1X0/1a K ONTHUMHU3ALMK IPY KOMIIEHCAIIMU PEAKTUBHON MOLTHOCTH.
HToro 3a 6-ii cemecTp 32
Bcero 64 50%
3aouHas popma o0yueHus
IIpakt
Ne Komny | nueck
i HanmMeHOoBaHME NPAaKTUYECKUX 3aHATHU €CTBO as
4acoB | IOATO
TOBKa
S5—ii cemecTp
1 Bb100p OCHOBHOTO 37€KTPO0OOPYI0BaHUS 5 +
CxeMbl 3aMelIeHHs 1711 pacYeTOB YCTAaHOBUBLIETOCS PEXUMA. PexxuMbl
2 MOTpeOIIeHUs AIEKTPOIHEPTUN U TPadUKU ANEKTPUUECKUX HArPYy30K. 1 +
IToTokopacnpeneneHue U HalpsLDKEHUS B y3/1ax 3aMKHYyToH ceTH. [loTepu
HaNpsLKEHUs U MOLTHOCTH. .
I'onoBble moTEpH IEKTPOIHEPTUU. Y YaCTHUE NIEKTPOCTAHLIUN PA3IUUYHOTO
3 THIIa B IOKPBITHHM CyMMapHO# Harpy3ku. Pacripenenenne akTHBHOM 1 +
Harpy3ku. Pacnpenenenne akTHBHON Harpy3Ku MEKIy
ANEKTPOCTAHIMSIMU WUJIH OT/AE€TbHBIMU F€HepaTOpaMu
CxeMbl 2JIeKTPUUECKUX ceTel Topo10oB. CXeMBbl NIeKTPOCHA0KEHUS
4 notpeduTeneil B cenbCKoi MECTHOCTH. CXEMBbI 3JIEKTPHUUECKUX 1 +

COEeTMHEHUI IPOXOJHBIX MOACTAaHLMN C MaJIBIM YHCJIOM JIMHUN U
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BBIKJIIOUaTeNeH (KOJIbLEBble, KOMOMHUPOBAHHBIE, MOCTHUKOB,
NIEPEKIII0YATEIbHBIX ITYHKTOB).
OneKkTponuTaHue 1o cxemaMm ri1yookux BBooB. [loacTanuuu rioy6okux
3) BBOJIOB, UX OCOOCHHOCTH, CTPYKTYpa, CXEMbI U PEKUMBI paOOTHI. 1 +
KoMITOHOBKA 2JIEKTPUYECKUX CTAHLIUMN U MOACTAaHIUN
Beibop otBeTBieHuit TpaHc)OpMAaTOPOB U3 YCIOBUN JIOIMYCKAEMOTO
6 OTKJIOHEHUs] HaIlpspKeHHs y mnorpeOuteneil. PeakTuBHas MOIIHOCT U 2 +
pEryJIMpoBaHKE HAIPSHKEHUS.
. Iroro 3a 5-ii cemecTp 8
6-if cemecTp
ITpyHIMIIBI TOCTPOEHUS CXEMBI AJIEKTPUUECKOMN ceTh. CXxembl
ANEKTPUYECKUX COEIMHEHUIN MOIIHBIX Y3JIOBBIX MOACTaHIUN. CXeMbl
3 IIPUCOEAVHEHNS K CETU IOHMKAIONIUX NOACTaHIMM. CXeMbl BHEITHETO 1 +
AJIEKTPOCHA0KEHUS IPOMBIIIJICHHBIX TPEANPHUATANA. CXEeMBI
IEKTPUYECKUX CETEN TOPOIOB.
[loBpllIeHHE YpOBHS HANpsDKEHUS IIyTeM NPUMEHEHUs YCTPOWCTB
4 pEryJIMpoBaHMsl HaNpsDKEHUsS. PeryinpoBaHue aKTHBHBIX M PEAaKTHBHBIX 1 +
MOIIIHOCTEN B OT/IEJIbHBIX 3BEHBSIX CETH.
Pacuer J}I/IHI/IP'I SMEKTPONepeNain 110 [T-o0pa3Holi cxeme 3aMemleHus: C 2 +
HArpy3Kow, BBIPaKEHHOW MOIIHOCTBIO.
VYdacTre 3JIeKTPOCTAaHIUK B TOKPBITUM CYTOYHOTO rpaduka Harpy3KH.
Pacxon »anekTposHeprun Ha COOCTBEHHbBIE HYXKABlI 3JICKTPOCTAHIMM. 5 +
MakcuMaibHble — JIEKTPUYECKUE  HArpy3Kd  OTHENbHBIX  TPYIII
oTpeOuTeNeH.
PaccranoBka koMIeHcHpyromux YCTpoWCTB. [IprMeHeHHe CHCTEMHOrO 5 +
II0/1X0/1a K ONTHUMHU3ALMK IPY KOMIIEHCAIIMU PEAKTUBHON MOLTHOCTH.
HToro 3a 6-ii cemecTp 8
Bcero 16 50%

4.4 Buabl U coJep:kaHue CAMOCTONATEILHOMH PadoThl 00y4YalommXxcst

4.4.1. Buapl caMOCTOSITEIFHOM pabOThl 00YJIarOIITUXCS

KonnuectBo yacos
Buasl camocTosTenbHON pabOThl 00Yy4aArOIINUXCS TI0 OYHOM | IO 3309HON
dopme dopme
oOyueHus: | oOydeHus
CaMOCTOATEIbHOE N3YUYEHHE OTIENBHBIX TEM U BOIIPOCOB 102 150
[ToAroToBKa K MPaKTUYECKUM 3aHITHSIM 22 22
BeimoHeHe KOHTPOJILHON pabOTHI 0 60
[TonroroBka K MPOMEKYTOYHON aTTeCTaIlUN 9 9
Hroro 133 241
4.4.2. ConepxaHre CaMOCTOSATEIIBHON paOOThI O0YJIAFOIIIHXCS
KonnuaecTBo yacos
No /it HanmeHnoBanmne n3ydaeMbIX TEM WM BOIPOCOB 110 OYIHOH 1o .
dopme 32049HOMN
oOy4deHus dbopme
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00yJeHUs

5-H ceMecTp

Tennodpukanmonnsie snextpoueHtpanu (TOLl) - ucrtounuku 8 12
1 NUTaHUS ~ CUCTeM  dJekTpocHaOxkeHus  (YensOuHckaoit
o0JacTn).
2 TeXHUKO-2KOHOMUYECKHE pacyeTbl IpPU IPOEKTUPOBAHUU 9 13
ANEKTpUYECKUX ceTell (On3Hec- MIaHuPOBaHUE B YJHEPIeTHKE)
Hcnons3oBanue YCTpPOMCTB Masoi reHepanuu 9 13
3 (KorenepauuoHHbIe YCTaHOBKH). [Tpeumymiecta
pacInpeieICeHHON reHepaLUu.
4 Cxembl 3amenieHusi JUIsi  pacye€TOB  yCTAHOBUBIIETOCS 9 14
pexuMa.
5 [Toxcraniuu r1y0OKHX BBOAOB, MX OCOOCHHOCTH, CTPYKTYpA, 9 14
CXEMBbI M PEXKUMBI pabOTHI.
6 CxeMbl BHEIIHETO JJICKTPOCHAOKEHUS AIEKTPUDUIIUPYEMBIX 9 14
MKEJIE3HBIX JIOPOT.
7 Panmionanuzanusi SHEProxo3siicTB MO CHIDKCHHIO TOTEPh 9 14
3JIEKTPOIHEPTUU B DJIEKTpUUYECKUX ceTsx 35-220 kB
3 Kommencaiusi eMKOCTHBIX TOKOB B CETAX C HM30JUPOBAHHOU 9 14
HEUTPAJIBIO.
9 PesxxumMbl paboThI 371€KTPOOOOPYIOBAHHS MTOICTAHIINI 9 14
HToro 3a 5-ii cemecTp 80 122
6-ii cemecTp
Pacuer nuHuii snexkTpomepenaud IO CXEMe 3aMEIleHUs ¢ 5 13
10 yduetoM TpaHcopmaropoB. Pacuer cereil co cTaabHBIMHU
MIPOBOJIAMH.
3aBHCUMOCTh HANPSHKEHHUS W TIepelaBaeMON MOIIHOCTH OT 6 13
JUIMHBL  UHUM. [lOBBIIIEHHE TPOIYCKHOM CIOCOOHOCTH
11 TUHUM. BeposTHOCT, NepepbIBOB  AJIEKTPOCHAOKEHUS H
HaQ/IeKHOCTh  BJIEMEHTOB  3JEKTpOceTH. YuerT (akropa
HAJEKHOCTH 3JIEKTPOCHAOKEHUS
12 CoBMecCTHEBIN pacder SMEKTPHIECKHAX CeTel C JIMHUSIMHU HECKOJIbKHUX 6 13
HOMUHAJIBHBIX HAIMPAKCHUN
13 PerynmupoBanne axkTHBHBIX M PEAKTUBHBIX MOITHOCTEH B 6 13
OT/ENIbHBIX 3BEHbSAX CETH.
14 CoBMeCTHBIN pacuer MEKTPHIECKHX CeTel ¢ JTUHUSMHU HECKOJIBKHUX 6 13
HOMUWHAJIbHBIX HAIIPAKCHUH.
15 | BeipaboTka peakTHMBHONH MOIIHOCTH Ha 3JIEKTPOCTAHLIUSAX. 6 13
Pe3epBbl MOITHOCTH
16 PaccranoBka kommneHcHupyromux ycTpoicTB. Ilpumenenue 6 13
CHCTEMHOTO TMOAXO0Ja K ONTUMH3ALMH TpPU KOMIICHCALUU
PEaKTUBHON MOITHOCTH.
HanexHOCTh W YCTOHYMBOCTH pPabOThl  3HEPrOCHUCTEM. 6 14
OcHoBHblEe THUIBI 3eKTpocTaHMi. OOOCHOBaHUE pa3BUTHUS
17 reHepupyonmx  MomHocte. OObeM  aBTOMAaTH3alUU
JNIEKTPUUYECKUX  CTAHIUH M DJICKTPUYECKHX  CHCTEM.
ABTOMaTHYECKas CHUHXPOHM3AIIUS TeHepaToOpPOB.
ABTOMaTHYECKask pa3rpysKa 1o 4acToTe.
PerynupoBanue  HampsoKeHUsT ~ M3MEHEHHEM  IIOTOKOB 6 14
18 | peakTuBHOM MOII[HOCTH. CpaBHeHue croco6oB
peryaupoBaHus HAIPSKEHHUS.
Hroro 3a 6-ii cemecTp 53 119
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\ Bcero \ \

4.5, TlpumepHasi TeMaTHKA KOHTPOJbHOMH patoTnl Ne 1

KonTtposbhast pabota Ne 1 BeIOTHSETCS B 5-M cemMecTpe.

B nmensx 3akperuieHMsl 3HaHWM, MOJYYEHHBIX CaMOCTOSTENBHO M 3a BpeMs ayAMTOPHBIX
3aHATUNA, OOy4aroUIMMCsl MpeAsiaraeTcs BBINOJHUTH KOHTPOJIbHYIO padoty «[IpoektupoBanue
panuanbHOM 3neKkTpuueckoid cetw». KoHTponbHas paboTa mnpemycMaTpuBaeTcs Kak Qopma
OTYETHOCTH TI0 CAMOCTOSITENIbHOI paboTe 00yUYaroXCs.

ConepxaHrie KOHTPOIBHOU paboThl Ne 1:

Heo0x01uMo BBIOIHUTE CIIEAYIONINE TYHKTHI.

1. CocraBieHue SKBUBAJICHTHOM CXEMbI 3aMEIICHUSI palOHHOM 2JIEKTPUUECKOM CETH.

2. OmnpeneneHre mapaMeTPOB IKBUBAJICHTHOM CXEMbI 3aMEIICHHS PAHOHHOM AJIEKTPUIECKOM

CETH C OIHOCTOPOHHUM ITUTAaHUEM.
3. HaxoxeHnue noToKkopacnpeesieHrs B paifOHHOM CeTH B HOPMAIIbHOM PEXKHIMeE.
4. DnexTpuyeckuil pacyer pacnpenenurenbHoi cetu 10 kB.

4.6. IlpumepHasi TeMaTHKA KOHTPOJILHOI padoThl Ne 2

KypcoBas pa6ora Ne 2 BeimonHsercst B 6-M cemecTpe.
KoHnTtposbHast pabota Ne 2 sBiisieTcsi IpO0JDKEHHEM KOHTPOIBHOM paboTel Ne 1 u pu Tex ke
HCXOJHBIX JJAHHBIX.
B nensx 3akperuieHus! 3HaHUH, NOJYYEHHBIX 3a BpeMs ayJUTOPHBIX 3aHATUH, 00yJaromumcs
IpearaeTes BBIIIOJIHUTh KOHTpOJIbHYI0 paboty Ne 2 «lIpoexkTupoBaHue 3aMKHYTOM
JIEKTPUUECKON CeTH C IByXCTOPOHHHUM NuTaHueM». KoHTposbHas paboTa npeaycMaTrpuBaeTcst Kak
(dbopma OTUETHOCTH IO CAMOCTOATEIBHON paboTe 00yJIarOIIUXCS.
Cooeporcanue pacuemnoi yacmu KOHmMpPOJIbHOU padomul Ne 2:
Ha ocHoBe ncxonHoil cxembl (4 BapuaHTa) U OCHOBHBIX €€ mapamerpoB (16 BapuaHTOB K
KaX/101 HCXOAHOM cxeme) MpeaaraeTcs BbIIMOJIHUTh CIeIYIOIUE pacyueThl:
5. CocraBieHe SKBUBAJIECHTHOMN CXEMbl 3aMELICHUS palOHHOMN 3JIEKTPUUYECKON CETH.
6. OmnpeneneHue mapamMeTpoB SKBUBAJICHTHON CXEMBI 3aMelleHHs] PaHOHHOM AJIeKTpUUYECKON
CETH.

7. HaxoxxaeHue noTokopacrpe/eeHus] B pailoHHON CeTH B HOPMAJIbHOM pEeXXHUME.

8. OmnpeneneHne MOTEPh HANPSDKEHHSI B PA3IMYHBIX 3BEHBSAX M HANPSHKCHUH B PA3IUYHBIX
TOYKAX CETH.

9. PerymupoBanme  HampspkeHus.  [logbop — peryaMpOBOYHBIX ~ OTBETBJICHHWH  Ha
TpaHncpopmaropax ¢ PITH.

10. Pacuet nocneaBapuitHbIX PeKUMOB PaiOHHOH CETH.

11. DnexTpuueckuii pacuet pacnpeneianTenbHoil cetu 10 kB ¢ AByXcTOpOHHUM MUTaHUEM.

5. YueOHO-MeTOANYECKOE 00eclieYeHHe CAMOCTOSITeIbHON padoThl 00y4aroluxcs

Y4eOHo-MeToMuecKrEe pa3paboTku uMmeroTest Ha kagenpe ICCX, B HayuHOU OHOIMOTEKE U
Ha caiite ®I'BOY BO IOxHno-Ypansckuii [AY:

1. Cucremsbl 31€KTPOCHAOKEHUS TOPOJAOB M MPOMBIIUICHHBIX MPEANPUATHI [DIEKTPOHHBIHI
pecypc]: yue6. mocobue k KypcoBomy npoekty / KOxno-Ypansckuiit ['AY; coct.: 1O. I1. Unbun [1
ap.] - Yensbunck: HOxno-Ypanbckuit 'AY, 2016 - 92 c. - JlocTyn W3 JOKalbHOW CETH:
http://nb.sursau.ru:8080/localdocs/peesh/21.pdf. - Hoctym u3 ceTu WurepHer:
http://nb.sursau.ru:8080/webdocs/peesh/21.pdf.
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2. DIEKTPOIHEPTETHUECKHE CHUCTEMBl U CETH [DIEKTPOHHBIM pecypc]: MeTOoIuYecKue
PEKOMEHJIAlIUM JIJI CaMOCTOSITEIbHOM paboThl cTyaeHTOB. Hampasnenwe moxaroroBku 13.03.02
DNEeKTpPOIHEPreTHKa W INeKTpoTexHuka. [Ipoduns DrekrpocHaOxeHHEe. YPOBEHb BBICIIETO
oOpasoBanus - OakamaBpuar. Kpammdukanus - OakanaBp. ®opma oOydeHus - o4Hass U 3a04Hast /
coct.: [O. II. Unbun, A. B. benos; HOxHo-Ypanbckuii I'AY, WHCTUTYT arpouHXeHepuu -
Yensounck: HOxno-Ypambckuii 'AY, 2020 - 39 c. - Jloctyn w©3 JIOKIBHOW CETH:
http://nb.sursau.ru:8080/localdocs/esh/81.pdf.

6. ®OoH/I O1IEHOYHBIX CPEJICTB /sl MPOBeIeHUs
NMPOMEKYTOUYHOM aTTecTAlMH 00y4aI0IIMXCH M0 AUCHUIIIHHE

Jlis yCcTaHOBIJIEHUS! COOTBETCTBUS YPOBHS MOJATOTOBKH oOy4aromuxcs TpedoBanmsivm OI'OC
BO pazpabotan GoHA OLIEHOUYHBIX CPEACTB JJIs TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MIPOBEACHUS
IIPOMEXYTOUHOM arrecTauMu oOydaroluxcst Mo JguciumuinHe. @OOHJ OLEHOYHBIX CpPEICTB
npexacrasicH B [Ipuiioskennn.

7. OcHOBHAasI ¥ IONOJHUTEIbHASA JUurTreparypa, H606XOI[I/IM2\H AJI OCBOCHUSA JUCHUIIJIUHBI

OcHoBHasl 1 JONIONHUTEIbHAS yueOHas tuteparypa uMmeercss B Hayunoit  O6ubnuoreke u
3NEeKTpOHHOU nHpOopMamoHHO-00pa3oBarensHOi cpene @I'BOY BO I0xno-Ypansckuii [AY.

OcHoBHas iMTeparypa

1. Unpun 0. I1. DnexTpocHaO)keHUE CENbCKOTo XO3SHUCTBA (CeTeBasi 4acTbh) [DIEKTPOHHBIHM
pecypc]: yueb. mocobue / 1O. I1. Unbun, C. K. Hlepbsi3zor; UT'AA - Yensbunck: UI'AA, 2011 - 176
c. - Jloctyn u3 nmokanmpHOW cetu: http://nb.sursau.ru:8080/localdocs/esh/5.pdf. - Hoctyn u3 cern
Wureprert: http://nb.sursau.ru:8080/webdocs/esh/5.pdf.

2. JIeikun A. B. PacnipenenurenbHble dJEKTPHUSCKUE CeTH [ DNEKTPOHHBIN pecypc]: yaeOHoe
nocobue / A.B. JlbikuH; HoBocuOMpCKHII TOCYZapCTBEHHBIM TEXHUYECKUH YHHMBEPCHUTET -
HoBocubupck: HoBocuOupckuii rocynapcTBeHHbIH TexHUYecKuil yHuBepcuter, 2018 - 115 c. -
Hoctyn k momHoMy Tekety ¢ caidta OBC  VYHuBepcurerckas Oubiamoreka online:
http://biblioclub.ru/index.php?page=book&id=576415.

3. JIpikuH A. B. DnexTpuueckue CUCTEMBI M CETH [DIeKTpOHHBINA pecypc]: yueOHuK / A.B.

JIsikun; HoBocuOuMpcKkuii TrocylapCTBEHHBbIM TEXHUYECKHMH yHuUBepcuTeT - HoBocubupck:
HoBocubupckuii rocyiapcTBeHHbIN TEXHHUECKUI yHUBepcuTeT, 2017 - 363 c. - JlocTyn K HOJIHOMY
TEKCTY C caiita 3BbC YHuBepcurerckas O6ubamoreka online:

http://biblioclub.ru/index.php?page=book&id=575236.

JlonmosiHuTEILHAS JIUTEPATYPA

1. Jlemunckas T. b. DnexrpocHabxenne cenbckoro xo3siicta [Texct] / T. b. Jlemmunckas, U.
B. Haymos - M.: KonocC, 2008 - 655 c.

Iepuoauyeckue M31aHuA:
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1. AIIK Poccum: Hayusblii xypHan / HOxHO-YpanbCKuil TOCYIapCTBEHHBIM arpapHbIit
yauBepcuteT - Yensounck: FOYpI'AY, - https://sursau.ru/ru/about/.

2. HpOMBIIHJ'IeHHa}I OHCPI'CTHKA: eKEeMECIUHBIN HpOI/I3BO,I[CTBeHHO-TCXHI/I‘leCKI/Iﬁ KypHaII -
Mocksa: HT® "Quepromnporpecc”, - http://www.promen.energy-journals.ru.

8. Pecypcu I/IH(l)OpMaIII/IOHHO-TeJIeKOMMyHI/IKaIIHOHHOﬁ ceTn «I/IHTepHeT», HBOGX()}II/IMLIG
AJIA OCBOCHUSA JUCHUITJINHBI

1. Equnoe okHO mocTyma K ydeOHO-MeToarndecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. VuuBepcurerckas ouodamorexka ONLINEhttp:/biblioclub.ru

9. MeToauyecKkue yKazaHus AJ1sl 00y4aroUXcsl 10 0CBOEHUIO TUCIUIITIHHbI

VueOHO-MeToquYecKue pa3paboTku uMeroTes B Hayynoit OMONMOTEKE M DICKTPOHHOMN
nHpopManMoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxHOo-Ypanbckuii [AY:

1. Cucremsl 371eKTpocHA0XEHUS TOPOAOB U IPOMBIIUICHHBIX MPEANPUATHI [DIEeKTPOHHBIH
pecypc]: yueb. nocobue k kypcoBomy npoekry / FOxuo-Ypansckuit 'AY; cocr.: 0. II. Unbun [u
np.] - Yensbunck: HOxuo-Ypambckuit 'AY, 2016 - 92 c. - JlocTynm W3 JOKAJIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/peesh/21.pdf. - Hoctyn u3 cetu WurtepHer:
http://nb.sursau.ru:8080/webdocs/peesh/21.pdf.

2. DIEKTPO’HEPIeTUYECKUE CHUCTEMBl M CeTH [DIIeKTPOHHBIH pecypc]: MeToIuYecKue
pPEKOMEHAlMU U CaMOCTOSATENbHOU paboThl cTyneHToB. HampaBnenue moarotoBku 13.03.02
DJNEeKTpOIHEpreTKa W AIIeKTpoTexHUKa. [Ipoduns OnekrpocHaOxeHrne. YPOBEHb BBICIIETO
oOpa3oBaHus - OakanaBpuaT. Kanudukanus - 6akanaBp. @opma oOyueHus - oyHas ¥ 3aouyHas /
coct.: 1O. II. Unbun, A. B. benos; HOxno-Ypanbckuii I'AY, WHCTUTYT arpouHXeHepuu -
YensOunck: IOxno-Ypanbckuit T'AY, 2020 - 39 c. - Jloctym u3 JOKaJbHOM CETH:
http://nb.sursau.ru:8080/localdocs/esh/81.pdf.

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3YyeMble IIPH OCYIIECTBJICHHH 00pPa30BaTeJIbHOIO
npouecca no JTUCHUILVINHE, BKJIKYas NepedyeHb NPOrPaMMHOIo odecnedeHns u
HH(QOPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uGnuoTreke ¢ TEpMUHAIBHBIX CTAaHIUM IMperocTaBiseTcs AOCTYH K 0Oa3am
JOaHHBIX:

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «Cenpx03TeXHUKA» (aBTOMATU3UPOBAHHAS CITPABOYHAS CHCTEMA).

- My TestX Proll.

[lepeueHpb JMIEH3MOHHOTO MPOrPaMMHOr0 obOecreueHusi. PeKBHU3UTHI MOATBEPKAAIOIIETO
AOKYMCHTA:
OC cren. Ha3Hau. «Astra Linux Special Edition» ¢ oducnoit mporpammoii LibreOffice (FOYpI'AY),
MyTestXPRo 11.0, nanoCAD 3mnektpo Bepcust 10.0, PTC MathCAD Education - University
Edition, Moit Oduc Cranmaptasii, Windows 10 HomeSingle Languagel.0.63.71, KOMIIAC
3Dv16, KOMITAC 3Dv17, KOMITIAC 3Dv18, Microsoft Win Starter 7 Russian Academic Open 1
License No Level Legalization Get Genuine, Microsoft Office 2010 Russian Academic OPEN 1
License NoLevel, Windows 7 Home Basic OA CIS and GE, GoogleChrome, MozillaFirefox,
Opera, SIugexc.bpaysep (YandexBrowser), MOODLE.
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11. MaTepuajbHO-TeXHHYecKasi 0a3a, Heo0OXoauMasi /151 OCYIeCTBJICHUS
00pa3oBaTeJILHOIO NMpolecca Mo JUCUUILIHHE

Y4eOHble ayqUTOPUM IJIs MPOBENCHHUS 3aHATHM JIGKIIMOHHOTO M CEMHHApPCKOr0 THUIIOB,
TPYNNOBBIX ¥ WHIWBHUAYaIbHBIX KOHCYJIbTAIMA, TEKYIIETO KOHTPOJS U MPOMEKYTOUHON
aTTecTaluu

[Tomemenue s camoctostenbHO padoTel 454080, YensOunckas 0067d., r. YensOMHCK,
npocnekT Jlenuna, 75, rnmaBHblid kopnyc, ayautopus Ne303.

YyeOHass ayauTopusi JUIss TPOBEIACHHS 3aHATUN JIGKIIMOHHOTO W CEMHUHAPCKOro THIIA,
KYPCOBOTO NMPOEKTUPOBAHUS, TPYIIIOBBIX U UHAUBHUIYAIbHBIX KOHCY/IbTAIIUHN, TEKYILIET0 KOHTPOJIS
U TmpomexyTouHoi artrectanun,454080, YensOunckas o6mn., r. YensOwnck, yin. Kpacnas, 38,
y4eOHbIi Kopryc, aynutopuu Ne 1085,

IlepeyeHb 000py10BaHNSI M TEXHUYECKUX CPEIACTB 00yUYeHUs
Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIBHBIA KOMIIBIOTEP B KOMIIIEKTE: cucremnblii Gmok Pentium E 5400
2.7GHZ, xectkuit nuck 250 Gb, monutop 19" LCD, xnaBuarypa, mpimib — 30 mrt.; [IPUHTEP
CANON LBP-1120 nazepnsiii; Okpan c snekrpornpuBoaom; [IPUHTEP CANON LBP-1120
nazepusiid; UK ITYJIBT 1Y AJIS DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKU 5+1 SVEN
IHO.
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IIPH/IO’KEHHUE Nel

®OH/I OHEHOYHbIX CPEIACTB
U1 TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTalluy 00y4aromuxcs
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COJEP)KAHUE

Kommnerennuu c ykazanuem starna ux ¢popmupoBanus B nporecce ocBoenust OIIOIL....
[TokazaTeny, KpUTEPUH U IIKaJIa OIIEHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETECHIIUHA. . .

TunoBble KOHTPOJBHBIC 3aJaHUs W (WJIM) WHBIE MaTepUasbl, HEOOXOAUMBIE JUIS OIICHKHU
3HAHUW, YMEHHH, HAaBBIKOB U (WJIM) OMbITA JEATEIBHOCTH, XapaKTEPU3YIOMIMX H3Tari(bl)

dbopMupoBaHus KoMIieTeHIH B rporiecce ocBoeHust OIIOIL... ...l

Mertoanyeckre MaTepuabl, ONpPENeAIoNIMe MPOLEeAYypbl OLEHUBaHWUA 3HAHUN, yMEHHUI,
HaBBIKOB U (WJIM) OIbITa JEATEIbHOCTH, XapaKTEpU3YIOLIUX 3Tarl(bl)

KOMIIETEHIINH
OreHoYHBIE CpPeICTBA 7Sl TPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH. ... ...
Onpoc Ha MPAKTHUECKOM BAHITHH . .. ..veeneeeeneeenneenneennneenneanneeanneans
TECTUPOBAHME. ... ueetetet ettt et e

KOHTPOIBHAST PAOOTA. ... uttettt et et et et e e et e e e e e e e e e e ereeaneens
[Iponienypsl 1 OIIEHOUHBIE CPENICTBA VISl TPOBEICHUS MIPOMEKYTOUHOM aTTeCTAllUN
CF: L (4 N o) 1 (532100 SR

4.1.

4.1.1.
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4.1.3.

4.2.
421

4.2.2.

DK3aMeH
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1. KomnereHunu UX MHANKATOPHbI, ¢GopMHupyeMble B IpoLecce OCBOCHHUS M CIUIIINHBI

[1K-2 CriocobeH yyacTBOBaTh B MPOEKTUPOBAHHUHU HIIEKTPOTEXHOJIOTHUECKUX YCTAHOBOK

Kon u HaumeHnoBanue ®opmupyembie 3YH HaumenoBanue
UH/IMKaTOpa OLICHOYHBIX CPEJICTB
JOCTUKECHHS 3HAHUS YMEHHUS HaBbIKU 5 g % ow o

KOMIIETECHIIUU g B %’ mE
2 8 = 520K
o E S e B
[ S (N

N1 TIK-2 O6yuarommiic | O6yuaromuiic | OGyuarommiics | 1. Omnpoc | 1. 3auer

Brimonnusier c6op u A JIOJIKEH | s JOJDKEH | TOJKEH Ha 2.

aHaJIU3 TaHHBIX JJIs 3HATH: YMETh: BJIAJICTh: npakTHyec | DK3aMeH

MIPOEKTHUPOBAHUS, JAHHBIC IS BEIOUpATH U HaBBIKaMU KOM

COCTaBJISIET MPOEKTUPOBAH | aHAIM3UPOBAT | COCTABICHUS 3aHITHU

KOHKYPEHTHO- us, b JJAHHBIC I | KOHKYPEHTHO- | 2.

CHOCOOHBIE BapUaHThl | KOHKYPEHTHO- | MPOEKTHPOBA | CIIOCOOHBIX [IpoBepka

TEXHUYECKHX CHIOCOOHBIE HUS BapUaHTOB KOHTPOITh

pelieHui BapHaHThI KOHKYPEHTHO- | TEXHUYECKUX HOM

TEXHUYECKUX | CIIOCOOHBIX peueHui. paboThI
peIIeHui BapHUaHTOB (b1.B.07-H.1)
(b1.B.07-3.1) | TexHHUYeCcKUX

pelieHn

(b1.B.07-Y.1)

N2 I1K-2 Ob6yyaronmiic | OGyuarommiic | OGyuatonuiics | 1. Omnpoc | 1. 3auer.

O060CHOBBIBAET BHIOOD | JOJKEH | oI JOJDKEH | JTIOJDKEH Ha 2.

11e1ecoo0pa3Horo 3HATH: YMETh: BJIAJICTh: mpakTHyec | DK3aMeH.

peteHust OCHOBHBIE 00OCHOBBIBAT | HaBBIKAMHU KOM
METO/bI b BBIOOD 000CHOBaHUS 3aHITHU
BBIOOpA 1esaecoodpasH | BeIOOpa 2.
nenecooOpasH | oro pemeHus: | neiecoodpaszno | [Iposepka
oro pemienus | (b1.B.07-Y.2) | ro pemenus KOHTpPOJIb
(b1.B.07-3.2) (b1.B.07-H.2) HOM
paboThl

N3 TK-2 OGyuarommmiic | O6yuaromuiic | OOGyuarommiics | 1. Ompoc | 1. 3auer.

[ToaroraBnuBaeT s JOJIKEH | JOJKEH | TOJDKEH Ha 2.

pa3zaesnbl 3HATh: YMETh: BIIQJICTh: npakTudec | DK3aMeH.

NPEIIPOECKTHOM TUTIOBBIC MOJATOTABIMBA | HABBIKAMU KOM

JTOKYMEHTAIH Ha TEXHUYECKHE | Th pa3ieiibl MTOJITOTOBKH 3aHITHA

OCHOBE THIIOBBIX peteHus 1 NPEINPOCKTH | pa3esioB 2.

TEXHUYECKUX CTPYKTYpY oif npeanpoexkTHoil | [IpoBepka

pereHmi NPEINPOCKTHO | IOKYMEHTAH | TOKYMEHTAIMH | KOHTPOIh

i U Ha OCHOBE Ha OCHOBE HOU
JIOKyMEHTAITd | TUITOBBIX THUTIOBBIX paboTHI
u TEXHUYECKHUX | TEXHHYECKUX
(b1.B.07-3.3) | pemenuit pelieHui
(b1.B.07-¥.3) | (51.B.07-H.3)

N4 1IK-2 Ob6yuatomuiic | OOyuatomuiic | O6ywaromuiics | 1. Omnpoc | 1. 3auer.

JleMoHCTpHpYET s TOJDKEH | 51 JIOJDKEH | JIOJDKEeH Ha 2.

MMOHUMAaHHE 3HATh: YMETh: BIIAJIETh: npakTuyec | DK3aMeH.

B3aMMOCBSI3U 3aja4 3a7a9u JEMOHCTPHPO | HaBBIKAMHU KOM

MIPOEKTUPOBAHUS U MPOEKTUPOBAH | BaTh MTOHNUMAaHHUS 3aHSITHU
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OKCILTyaTalluu

s, MOHUMaHHe
AKCIUTyaTaIlii | B3aMMOCBSI3U
u ux | 3amad
B3aMIMOCBSI3b | POCKTHPOBA
(b1.B.07-3.4) | Hus n
IKCILTyaTaI[ui
(b1.B.07-Y .4)

B3aUMOCBSI3H 2.

3a7a4 IIpoBepka
MIPOEKTUPOBAHU | KOHTPOJIb
U HOM
JKCIUTyaTaluu | paboThI
(b1.B.07-H.4)

2. Iloka3aTe/id, KPUTEPHHU H IIKAJA OLEHUBAHNUSI HHIUKATOPOB 10CTHKEHUSI
KOMIIeTeHI M

NJI1 TIK-2 —BeimonHseT cO0p 1 aHaIH3 JaHHBIX JUI IPOCKTUPOBAHMUS, COCTABIISIET KOHKYPEHTHO-
CIIOCOOHBIC BAPUAHTHI TCXHUYECKUX PEIICHUIH

[Tokazarenu Kpurepun u mikaia OlleHUBaHUS PE3YJIbTATOB 00YUYCHHS IO TUCIUILINHE
oneHuBanusa | HemoctaTo4HbIH JocraTounsbrit Cpennuii ypoBeHb Bricokuii ypoBeHb
(3YH) YpOBEHBb YpOBEHb
b1.B.07-3.1 | OGyuatouiuiics e Ob6yuarommiics OObyuaromuiics ¢ OObyuaromuiics ¢
3HACT JAHHbBIC I ci1a0o0 3HaeT HE3HAYUTEILHBIMH | TpeOyeMoi
MIPOCKTUPOBAHMUS, JaHHbIE IS OIINOKaMU U CTENEHBIO MOIHOTEI
KOHKYPEHTHO- MIPOCKTHPOBAHMS, | OTICIBHBIMU ¥ TOYHOCTH 3HAET
CIIOCOOHBIE KOHKYPEHTHO- npoOenaMu 3HaeT JaHHBIE IS
BapUaHTHI CIIOCOOHBIE JTaHHBIE IS MIPOSKTHPOBAHWSI,
TEXHUYECKHX BapUaHTHI MIPOCKTUPOBAHMS, KOHKYPEHTHO-
penreHui TEXHHYECKUX KOHKYPEHTHO- CIIOCOOHBIE
pereHuit CIIOCOOHEIC BapUaHTHI
BapUaHTHI TEXHHUYECKUX
TEXHHYECKUX pelieHui
peleHni
b1.B.07-Y.1 | Ob6yuatouuiica He | OOyuaromuiics OOyuarommiics OOyuarommiics
yMeeT BbIOMpaTh | ci1abo ymeeT yMeeT C | yMeeT BbIOUpaTh U
Y aHAIIM3UPOBaTh | BBIOUPATH U HE3HAYUTENbHBIMA | QaHAJIM3UPOBAThH
JIAaHHBIE IS aHATM3UPOBATH OIMMOKaMu  yMeEeT | JJaHHBIC TS
MIPOEKTUPOBAHMS | JaHHBIE JUIS BBIOHpATh U | TPOEKTUPOBAHUS
KOHKYPEHTHO- MTPOCKTHPOBAHHSI aHAITM3UPOBATH KOHKYPEHTHO-
CITOCOOHBIX KOHKYPEHTHO- JIAaHHBIC JUISL | CLIOCOOHBIX
BapHaAHTOB CITOCOOHBIX MIPOSKTUPOBAHUS BapHAHTOB
TEXHHYECKUX BapHaHTOB KOHKYPEHTHO- TEXHHYECKUX
pereHui TEXHUYECKUX CIIOCOOHBIX pereHni
penieHui BapHAHTOB
TEXHHUYECKUX
peLeHui
b1.B.07-H.1 | O6yuaromuiicst He | O0yqarouuiics OOyuarommiics ¢ OOyuaronmiics
BJIAJIEET: cJ1a0o BIIaEeT: HEOOJIBIINMHA CBOOOIHO BIIAJZIEET:
HaBBIKAMH HaBBIKAMH 3aTpyaHEHUSMU HaBBIKAMH
COCTAaBJICHUS COCTaBJICHUS BJIQJICET: COCTaBJICHHUS
KOHKYPEHTHO- KOHKYPEHTHO- HaBbIKAMH KOHKYPEHTHO-
CITOCOOHBIX CITOCOOHBIX COCTaBJICHUSA CITOCOOHBIX
BapHaHTOB BapHaHTOB KOHKYPEHTHO- BapHAHTOB
TEXHHUYECKUX TEXHHYECKUX CITOCOOHBIX TEXHUYECKUX
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pELICHHUIA.

pelIeHui

BapHaHTOB
TEXHUYCCKUX
peleHui

peleHuit

N]12 TIK-2 — O60CHOBBIBAET BHIOOD 11€7I€COO00PA3HOTO PEIICHUS

[Toka3zarenu Kputepun u 1mkasa olieHUBaHUS pe3yabTaTOB 00YUYCHHUS IO JUCITUTUINHE
onenuBanusg | HepgocraTouHblii JlocTatouHslii Cpennuii ypoBeHb BrIcoknii ypoBeHb
(3YH) YPOBEHB YPOBEHb
b1.B.07-3.2 | O6yuatoumiics e | OOydaronmiics OOyuarommiics ¢ OOyuarommiics ¢
3HAET OCHOBHBIC ciabo 3HaeT HE3HAYUTEIFHBIMU | TpeOyeMoi
METOBI BBIOOpa OCHOBHBIC METO/Ibl | OIIMOKaMU H CTETIEHBIO TIOJTHOTHI
1esiecoodpa3Horo | Beibopa OTIENIbHBIMU Y TOYHOCTH 3HAET
pelieHus 1enecoo0pa3Horo npoOeaMu 3HaeT OCHOBHBIC METO]IbI
pereHusI OCHOBHBIE METOJIbI | BbIOOpa
BbIOOpA 1e1ecoo0pa3Horo
1eJ1Ieco00pa3Horo peLeHuHs
pemeHus
b1.B.07-Y.2 | O6yuatommiics He | OOydarommiics OOyuaronmiics OOyuarommiics
yMeeT ciabo ymeer yMeeT ¢ yMmeer
00OCHOBBIBATh 00OCHOBBIBATh HE3HAYUTEIFHBIMU | 0OOCHOBBIBATh
BBIOOD BBIOOD omubKaMu ymeer BBIOOD
1es1eco00pa3Horo | menecoo0pa3Horo 000CHOBBIBATh 1eJ1eco00pa3zHoro
pereHusI pereHusI BBIOOD peeHus
1esIecoo0pa3zHoro
peiieHus
b1.B.07-H.2 | O6yuaromuiicst He | OOyuarouuiics OOyuarommuiics ¢ OOyuaronmiics
BJIAJIEET: cJ1a0bo BIIaEET: HEOOJIBIINMHA CBOOOHO BIIAJIEET:
HaBBIKAMU HaBBIKAMU 3aTPyIHECHUSMH HaBBIKAMHU
000CHOBaHHUS 000CHOBaHHUS BJIQJIEET: 000CHOBaHUS
BbIOOpa BbIOOpa HaBbIKaMU BbIOOpa
1enecoo0pa3Horo | mesnecoodpasHoro 000CHOBaHUS 1enecoo0pa3zHoro
pereHus pereHus BbIOOpa peLeHus
1esecoo0pa3zHoro
peLeHus

N3 TIK-2 — [ToaroraBauBaeT paseibl IPeIITPOSKTHOMN TOKYMEHTAIM Ha OCHOBE TUITOBBIX
TEXHUYECKUX PELIEHUN

IToka3zarenn Kpurepuu u mikana olieHUBaHUs Pe3yJbTaTOB 00YUYEHHUs 10 AUCHUIIIIMHE
oneHuBanus | HegocraTouHslid JlocTato4Hsli Cpennuii ypoBeHb BeIcokuii ypoBeHb
(BYH) YpOBEHBb YpOBEHb

b1.B.07-3.3 | O6yuatoumiics He | OOydarouuiics OOyuatommiics ¢ OOyuarommiics ¢
3HAET TUIIOBBIE ci1abo 3HaeT HE3HAYUTENbHBIMH | TpeOyeMoi
TEXHUYECKUE TUIIOBBIE omnoKamMu 1 CTETIEHbIO TOJTHOTHI
pelieHus u TEXHUYECKHE OTJIETbHBIMU Y TOYHOCTH 3HAET
CTPYKTYpY pelieHus u npobenaMu 3HaeT TUIIOBBIE
MPeNNPOEKTHON CTPYKTYpY TUIIOBBIE TEXHUYECKHE
JOKYMEHTaluu IIPENTPOEKTHON TEXHUUYECKUE peleHus u
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JOKYMEHTALUU peuieHus u CTPYKTYPY
CTPYKTYPY MPEAIPOEKTHON
MIPEANPOEKTHON JIOKyMEHTaluu
JIOKYMEHTAIUU
b1.B.07-Y.3 | O6yuaromuiicst He | OOy4aromuiics OOyuaronmiics OOyuaronmiics
yMeeT cinabo ymeet yMeeT ¢ ymeeT
MOATOTaBINBATh MOATOTaBINBATh HE3HAUYUTEJIbHBIMU | TOATOTaBINBATH
pazzensl pazzensl omubKaMu ymeeT pazzensl
MPEIIPOEKTHON MPEIPOEKTHON MOITOTABJIMBATH MPEIIPOEKTHON
JOKYMEHTAIMU Ha | TOKYMEHTAallU{ Ha pazzensl JIOKYMEHTallM{ Ha
OCHOBE THUIIOBBIX | OCHOBE THUIIOBBIX MPEANPOEKTHON OCHOBE THUIIOBBIX
TEXHUYECKUX TEXHUYECKUX JIOKYMEHTallM1 Ha TEXHUYECKUX
peLeHuit pelIeHui OCHOBE THUIIOBBIX peleHuit
TEXHUYECKUX
peleHuit
b1.B.07-H.3 | OOyuatomuiics He | O0yyarommiics OObyuaromuiics ¢ Obyuarommiics
BJIQ/IEET: ci1abo BIIAJIEET: HEOOJIbIINMHU cBOOO/IHO BIIaJI€ET:
HaBbIKAMH HaBbIKAMH 3aTpyAHEHUSIMU HaBbIKAMU
MOATOTOBKH MOATOTOBKH BIIAJICET: MOATOTOBKU
paznenoB pazzenoB HaBbIKAMH pazzenoB
MPEIIPOEKTHON MPEIIPOEKTHON MMOJATOTOBKH MPEIIPOEKTHON
JOKYMEHTAIlMU Ha | JIOKYMEHTAallUU Ha pazzenoB JIOKYMEHTallM1 Ha
OCHOBE THUIIOBBIX | OCHOBE THIIOBBIX MPEANPOEKTHON OCHOBE THUIIOBBIX

TEXHUYECKHUX
peleHuit

TEXHUYECKUX
pelLeHui

JOKYMEHTallM1 Ha
OCHOBE€ THUIIOBBIX
TEXHUYECKUX
peleHni

TEXHUYECKUX
peleHuit

W14 TIK-2 — JleMOHCTpUpPYET MOHUMaHUE B3aMMOCBSI3H 33/1a4 MPOSKTUPOBAHMS U SKCILTyaTallun

[Toxazarenu Kpurepuu u mkasna olleHUBaHUs Pe3yJbTaTOB 00YUYEHMUs 110 AUCHIUIIIIHE
ounecHuBanusg | HenocraTouHslid JlocTaTo4HbIi Cpennuii ypoBeHb Beicokuii ypoBeHb
(3YH) YpOBEHb YpOBEHb
b1.B.07-3.4 | Ob6yuatouuiica He | OOyuaronuiics OOyuarommuiics ¢ OOyuarommiics ¢
3HaeT 3a/1a4u c1abo 3HaeT 3a/la4l | HE3HAUUTEIbHBIMU | TpeOyemoi
MIPOEKTUPOBAHHUSA, | IPOEKTHUPOBAHUS, omnoOKaMu 1 CTEIEHbIO TOJTHOTHI
SKCIUTyaTallui U | SKCIUIyaTallud U UX | OTAEIbHBIMU Y TOYHOCTU 3HAET
UX B3aUMOCBSI3b B3alMOCBS3b npobenaMu 3HaeT 3aJjauu
3a7auu MPOEKTHPOBAHUS,
POEKTHPOBAHUS, HKCIUTyaTaluH U UX
AKCIUTyaTalliy U UX | B3aMMOCBSA3b
B3alMOCBS3b
b1.B.07-Y.4 | O6yuaromuiicst He | OOyvarouuiics OOyuaronmiics OOyuaronmiics
yMmeeT cmabo ymeet yMeeT C yMeeT
JI€MOHCTPHPOBATh | AEMOHCTPUPOBATH | HE3HAYUTEIbHBIMH | JIEMOHCTPUPOBATH
MMOHUMaHHe MMOHUMaHHe omunoKaMu ymeeT MMOHUMaHHe
B3alMOCBS3U B3aMMOCBA3H 337a4 | IEMOHCTPUPOBATH B3aMMOCBSI3H 3a/1a4
3a1a4y MIPOEKTUPOBAHMS U | IOHUMaHue MPOEKTUPOBAHUS U
MPOEKTUPOBAHUS | IKCIUTyaTal[H B3aMMOCBSI3M 3a/1a4 | IKCIUTyaTalllu

" OKCILTyaTallun

MPOEKTUPOBAHUSA U
AKCIUTyaTaluu
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b1.B.07-H.4 | O6yuatomuiics He | OOydarommiics OO0yuaromuiics ¢ OO6yuarommiics
BJIAJICET: c1abo BiazeeT: HEOOIBIINMU CBOOOHO BJIACET:
HaBBIKAMH HaBBIKAMH 3aTPyTHCHUSAMHU HaBBLIKAMH
IMOHMMAaHUS IMOHMMAaHHUS BIIAJICET: IMOHMMAaHUS
B3aMMOCBSI3HU B3aMMOCBS3H 3a/7a4 | HaBBIKAMH B3aMMOCBSI3H 3a/1a4
3a7a4 MPOCKTUPOBAHMS U | TOHUMAaHUS MIPOSKTUPOBAHUS U
MPOCKTHPOBAHMS | KCILUTyaTaIlHH B3aMMOCBSI3M 3a/1a4 | KCIUTyaTallHH
1 DKCIUTyaTaluu MPOSKTUPOBAHUS U

SKCILTyaTaI[u1

3. TunoBbie KOHTPOJbHBIE 3aJaHUA U (MJIM) MHbIE MATEPHUAJIbl, HEOOXOAUMBbIE IS
OLIeHKY 3HAHUI, yMEHNIl U HABBIKOB U (WJIH) ONBITA 1eSITEJIbHOCTH, XapaKTePHU3yOIINX
Tanbl GOPMHUPOBAHUS KOMIIETEHIUIi B MpoIecce 0CBOCHUS JUCHUNIUHBI

VYyeOHo-MeTonnuecKue pa3paboTku umerorcst Ha kaenpe DATII, B HayuHOW OMOIMOTEKE M Ha
caiite ®I'BOY BO I0xH0-Ypansckuii 'AY.

1. Cucrembl 31eKTpOCHA0XKEHUS TOPOAOB M MPOMBIIUICHHBIX MPEANPUATHI [DIEKTPOHHBIH
pecypc]: yueb. mocodue k kypcoBomy npoekty / FOxuo-Ypanbckuit 'AY; cocr.: YO. I1. UnbuH [u
ap.] - Yensbunck: HOxuo-Ypanbckuit I'AY, 2016 - 92 c. - JlocTyn M3 JOKambHOW CETH:
http://nb.sursau.ru:8080/localdocs/peesh/21.pdf. - Hoctyn u3 cetu WurepHer:
http://nb.sursau.ru:8080/webdocs/peesh/21.pdf.

2. DJIeKTPO’HEpPreTUYECKUe CHUCTEeMbl U CeTU [DIIEeKTpOHHBIH pecypc]: MeToaudecKue
pPEKOMEHaLMU JUIsl CaMOCTOATENbHOW paboThl cTyneHToB. HampaBnenue moarorosku 13.03.02
DNeKTpoIHepreTuka W AyeKTpoTexHuka. [Ipoduns OnekrpocHaOxeHHe. YPOBEHb BBICIIETO
oOpa3oBanus - OakanaBpuar. Kanuduxamnus - 6akanasp. @opma oOyueHus - oyHass u 3aoyHasi /
coct.: IO. II. Mnbun, A. B. benos; IOxHo-Ypansckuii I'AY, WHCTUTYT arpoMHXEHEpUU -
Yenabunck: IOxHo-Ypansckuit T'AY, 2020 - 39 c. - JlocTyn U3 JIOKaJbHOW CETHU:
http://nb.sursau.ru:8080/localdocs/esh/81.pdf.

4. MeToanuecKkue MaTepPUaJbl, onpeaesiiolne Npoueaypbl OlleHHBAHUS 3HAHUM
9 9
YMeHHii, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaAKTEPU3YIOILINX ITANbI
(hopMupoBaHus KOMIETEeHUUI

4.1. OneHOYHBIE CPEACTBA NPH MPOBEACHUHU TEKYIEro KOHTPOJIA YCIIeBAEMOCTH
4.1.1. Onpoc Ha NIPAKTHUYECKOM 3aHATHH

OtBeT Ha OPaKTUYCCKOM 3aHATUM HCIIOJIB3YCTCA JII OLCHKH Ka4€CTBa OCBOCHUA
oOydaromuMcsi OCHOBHOHM TpodeCcCHOHaIbHOW 00pa30BaTENbHON TPOrpaMMBbl MO  OTIEIbHBIM
BOIIPOCAM W Te€MaM JUCIMIUIMHBL. TeMBbl W TUIaHBI 3aHATHH (CM. METOApa3paboOTKH 1. 3) 3apaHee
coobmatorcss  obydaromuMmces.  OTBET  OLIGHWBAETCS  OLGHKOW  «OTIUYHO»,  «XOPOIIO»,
«yIIOBJIETBOPUTEIHHOY» UM «HEYIOBICTBOPUTEIHLHOY.

Ne OneHouHbIE CPECTBA Kon v HanmeHoBaHMe
TunoBble KOHTpOJbHBIE 3aJaHMsl W (UIM) HWHBIE MaTepuabl, HUHAMKATOpa
HEOOXO/AMMBIE JAJIsl OLEHKH 3HAHWN, YMEHHUH, HaBBIKOB W (WJIH) KOMITETEHIINH
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OMbITa JEATEIbHOCTH, XapaKTEepU3yIIIUX CHOPMUPOBAHHOCTH
KOMIIETEHIIMI B IPOIECCE OCBOCHUS TUCITUTIINHBI

1 | 1. IlepeunciauTe OCHOBHBIE HCXOHBIC TaHHbBIC s TpoekTupoBanus | M1 T1K-2

MOJICTAHLIUH. Brimonnser coop u

2. Onummre  HOpPSAOK  pacyera  Harpy3ku — OOBEKTa | aHAIM3 JaHHBIX JJIs

AJIEKTPOCHAOKEHUS C HCII0JIb30BAHUEM Kod(QuIreHTa | MPOSKTUPOBAHMS,

OJTHOBPEMEHHOCTH. COCTaBJISET

3. OnumuTre  TOPSIOK  pacyera  HAarpy3ku  OOBEKTa | KOHKYPEHTHO-

JIEKTPOCHA0KEHHUS 110 METOY YHOPSIOUYEHHBIX JHarpaMM. CIIOCOOHBIE BapUAHThI
TEXHUYECKUX
pelIeHMI

2 | 1. Kakum oOpa3oM mnpu BbIOOpEe OHIMHOBKK ojHOmojocHeiMU | MJ12 TIK-2

muHaMu B 3PY 10 kB yuuteiBaercs moBblmieHHas temmneparypa B | OO0CHOBBIBAET BHIOOD
MTOMETIEHUH? 1eJIeCO000Pa3HOTO

2. Kak u3MeHuTCs 10nyCTUMBIA TOK IJIOCKOM alFOMUHHUEBOW IIUHBI, | PELICHUS

ecnu €€ U3 TOJIOKEHHUS «IUIAlliMs» TOBEPHYTh U YCTAaHOBUTH B
MOJIOKEHUE «Ha PeOpo»?

3. B kakux ciydasx TpaHC(HOpPMATOPEl TOKa IIeIeCO00pa3HO
BKJIIOUATh TI0 CXEME€ «IIOJHAs 3Be37a» a B KaKUX — «HE MOJIHas

3Be3zan»?
3 | 1. B yem cocTouT npeanpoeKkTHas JOKYMEHTAIHs? HJ13 IIK-2
2. B uem 3akmouaercs OopbOa ¢ morepsimu B 3nemeHTax | [loaroraBmuBaer
JIEKTPUUECKUX CeTer? paszenbl
3. KakoBa poib HCTOUYHUKOB HETPAIUIMOHHOM SHEPreTHUKU B | MPEANPOECKTHON
SHEProCcHa0KEHUHU OTBETCTBEHHBIX MTOTpeOuTeNneit JOKYMEHTallU1 Ha
OCHOBE THUIIOBBIX
TEXHUYECKUX
pelIeHui
4 | 1. Kak ncnonbp3oBaHue pe3epBHBIX UCTOUHUKOB NMUTaHUs BiuseT Ha | 14 TIK-2
ce0ecTOMMOCTh 3JIEKTPUYECKON IHEPTUU? JemoHcTpupyeT
2. U3 uero ckiaapiBaeTcs ymiepo OT HEIOOTIYCKa 3JEKTPUYECKOll | MOHMMaHue
SHEPTHUH /111 MOJIOYHOTO KOMITJIeKca? B3aMMOCBS3H 337a4
3. Kak »rneMeHTBl OECKOHTAKTHBIX 3alUT BIUAIOT HA YPOBEHb | IPOEKTUPOBAHMS U
MIOTEPb YHEPTUU JKCIITyaTaluu

Kputepuu onenuBanus oTBeTa (Tabi.) MOBOAATCA OO CBEACHHS OOYyYalONIMXCsS B Hadaje
3aHATUN. O1ieHKa 00BABISETCS 00y4aroIeMyCsl HEIOCPEICTBEHHO M0CJI€ YCTHOTO OTBETA.

Hlkana Kputepuu oneHuBanus

Ouenka 5 - 00yJaronuics MOJTHO YCBOWJI yUeOHBIN MaTepua;

(oTIIMYHO) - MIOKa3bIBaeT 3HAHWE OCHOBHBIX MMOHATHH TEMBI, TPAMOTHO TOJIb3YeTCS
TEPMHUHOJIOTHEN;

- MpOSABISET YMEHHUE aHaIM3HpoBaTh W 0000maTh HHGOpPMAIHIO,
HAaBBIKH CBSI3HOT'O ONIMCAHUsS SIBJICHUH U ITPOLIECCOB;

- JEMOHCTPHUPYET yMEHHUE u3naratb y4yeOHBIM Marepuanl B
ONPEEICHHON JIOTHYECKON NOCIIEI0BATEIbHOCTH;

- TOKA3bIBAa€T YMEHHE WJUIFOCTPUPOBATH TEOPETUUYECKHUE IOJIOKEHUS
KOHKPETHBIMH TIPUMEPAMU;

- JEMOHCTPHpPYET C(HOPMUPOBAHHOCTh W YCTOMYHBOCTH 3HAHUH,
YMEHUI U HAaBBIKOB;

- MOTYT OBITh JOMNYIIEHbl OJHAa—JBE HETOYHOCTH NPHU OCBEIIECHUU
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BTOPOCTETIEHHBIX BOMPOCOB.

Onenka 4 OTBET YIOBJIETBOPSAET B OCHOBHOM TPEOOBaHUSAM Ha OLICHKY «5», HO TIPU
(xopoiio) TOM UMEET MECTO OJUH U3 HEAOCTATKOB:

- B YCBOCHHMH y4eOHOIO Marepuaja JOMYIICHB HEOOIbIIHE MPOOebl,
HE MCKAa3MBIIUE COICPIKAHUE OTBETA,;

- B U3JIOKCHUUN MaTcpurajia JONYIICHBI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Onenka 3 - HEMOJIHO WJIM HEIOCIIEeI0BATENIbHO PACKPBITO COJEpKaHUE MaTepualla,
(YAOBIETBOPUTEIIHHO) HO IMIOKa3aHO o0Ilee MOHMMaHUE BONPOCAa U MPOIEMOHCTPUPOBAHBI
YMEHUS, JOCTATOUHbIE /1JIs1 JalbHENIIIEro YCBOGHUS MaTepuana;

- UMENHUCh 3aTPYIHEHHS WM JONYyLICHbl OIMMOKH B OIpENeICHUN
MOHATUH, MWCIOJIb30BAHUM TEPMUHOJOTHM, OINUCAHUM SIBICHUA U
IIPOLIECCOB, UCIPABIICHHBIE II0C/IE HABOSIINX BOIPOCOB;

- BBbISIBJIEHA HENOCTAaTo4yHas C(HOPMUPOBAHHOCTb 3HAHUM, YMEHHH W
HAaBbIKOB, OOy4alOUIMiiCsi HE MOXKET IPHUMEHUTh TEOPUI0 B HOBOM
CUTYallUH.

Onenka 2 - HE PACKPBITO OCHOBHOE COJEp KaHUe ydeOHOro Marepuala;
(HEyJOBIIETBOPUTENLHO) | - OOHAPY)KEHO HE3HAHWE WIIM HEMOHMMaHUe Ooublliedl WM Hanbosee
Ba)XHOH yacTh y4eOHOTO MaTepuana;

- AOIIYIICHBI OIIMOKH B ONpCaACIICHUU HOHﬂTHﬁ, IIpU HCIIOJIb30BAHUU
TCPMUHOJIOTHHU, B OIMMCAHUH SIBIICHUM U ImpoueccoB, PCUICHUM 3alad,
KOTOPbIE HE UCIIPABIIEHBI I0C/IE HECKOIBKMX HABOASAIINX BOIIPOCOB;

- He c(OPMUPOBAHBl KOMIIETEHUUH, OTCYTCTBYIOT COOTBETCTBYIOILUE
3HAHMS, YMEHUS U HABBIKH.

4.1.2 TecrupoBaHue

TectupoBanue HCHONIB3yeTCsA A OLIGHKM KadyecTBAa OCBOEHHS OOydyarolmMMCs OCHOBHOM
npodeccuoHalbHOM  00pa3oBaTeIbHOM MHpPOrpaMMbl 10  OTAEIBHBIM TEMaM WM  paslienaMm
JUCHUIUIMHBL.  TecT  mpexacraBisieT coOOW  KOMIUIEKC — CTaHJIAPTU3HPOBAHHBIX  3aJaHUM,
MO3BOJIIOMIMKA  YIPOCTUTh MPOLEAYPY HM3MEpEeHUs 3HaHUH U yMEHMH 00ydarouuxcs.
OOyuvaromuMcs BBIJJAIOTCS TECTOBBIE 3aJaHMsl C (POPMYIMPOBKON BOMPOCOB U MPEASIOKEHUEM
BbIOpATh OJIUH MPABUIILHBIN OTBET U3 HECKOJIbKUX BapUAaHTOB OTBETOB

Ne OneHoYyHbIE CPEICTBA Konx n HanMmeHOBaHMe
TunoBsle KOHTpPOJBHBIE 3aJaHUd M (WJIM) UHBIE MaTepHalbl, WHJUKATOpa
HEOoOXOMMBIE Ul OIIEHKM 3HAaHUM, YMEHUM, HABBIKOB U (WJIN) KOMIIETEHILIUU

OIlbITa ACATCIBHOCTH, XapaKTCPU3YIOIIHUX C(I)OpMPIpOBaHHOCTB
KOMHGTCHHI/Iﬁ B IIPOIECCC OCBOCHUA NUCIUITIIMHBI

1 1. He usroTtaBiuBaroTcs CUIOBbIE TPAHC(HOPMATOPHI: A1 IIK-2
1) TpexobmMoTOUHBIE Boinonusier coop u
2) C pacuieruieHHbIMA 0OMOTKaMH aHaJN3 JaHHBIX JUIS
3) AByx0OMOTOYHBIE MIPOEKTUPOBAHUS,
4) OQHO0OMOTOYHBIE . COCTAaBJISIET
KOHKYPEHTHO-
2. K cuMMeTpHUYHBIM BHIaM KOPOTKOTO 3aMbIKaHHS CIOCOOHBIE BapUAHThI
OTHOCSITCS TEXHUYIECKUX

1) Onnodasznoe K3 B ceTsX ¢ M30IMPOBAHHOM HEUTPANbIO | PELICHUH
2) IByxdasnoe K3 B ceTsx ¢ 3a3eMIICHHON HEHTPasbo
3) Tpexdasunoe

4) IByx(a3zHoe Ha 3eMJTI0 B CETAX C 3a3eMJICHHOU
HEUTpPablo;
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3. KopoTkoe 3aMbikaHiE B 3JICKTPOYCTaHOBKAX
COIPOBOXKIAETCA
1) YBenuueHueM TOKa y HOTPeOUTEs
2) Pe3kuM MOBBIIIIEHUEM TOKA U HAMIPSDKCHUS Ha BBIXOJIE
reHeparTopa
3) YBenuveHueM TOKa M COMPOTUBIICHUS C TIOBBIIICHHBIM
HarpeBoOM
4) Pe3KUM CHH:KEHHEM HaIPsiKeHUs1 BOJIM3H MecTa
NMOBPEKIEHUA U YBeJIHYEHHEM TOKA

4. K crienaibHbIM TEXHUYECKHM CPEACTBAM JIJIs
orpanndenus Toka K3 orHocsrces
1) ATIB Ha nuHUAX
2) dyroracsiiue peaKTopbl
3) CeknOHUPYIONIUE DIEMEHTHI
4) TokoorpaHHYMBAIOIIHE PEAKTOPBI

5. HauGonpmmuii Tokx npu Tpexdaznom K3 B anexTpuaeckoit
CeTH
1) I
2) ia
3) In0
4) iy

1. B oTkmovaronux anmnaparax Beire 1 kB He npumensiercs
Croco0 rameHus Iyru:
1). B Bo31yXe BBICOKOTI'O aBJIEHHUS
2). lamieHue ayru B diierase
3). lamieHue Ayru B BakyyMme.
4). Y 1iiHeHHe qyTH.

2. Ha nanpsbxennu 1o 1000 B He mpumMensieTcs
1) pyOusbHIKA
2) cHJI0BBIE BHIKJIIOYATEH
3) npegoxpaHuTETN
4) KOHTaKTOPBI

3. PyOUJIbHUK — 5TO KOMMYTallHOHHBIN anmapar,
NpeaHa3HAYEHHbII
1) Inst py4yHOT0 OTKJIIOYEHHUSI U BKJIIOYEHUS eNu
MOCTOSIHHOTO U MEePEMEHHOI0 TOKA ¢ TOKAMH /10
HOMUHAJIBHOIO.
2) JIist aBTOMAaTHYECKOTO BKJIIOYEHHS U OTKJIFOUECHHS B
HEHOPMAJIBHBIX PEXKUMAX
3) [ust ynipaBiaeHUS U 3alIUTHI OT TEPETrPy30K

BHGKTqueCKOﬁ ey MOCTOSIHHOI'O U MEPEMEHHOI'O TOKA

4) 11 aBTOMaTHYECKOTO BKJIFOUYCHUS U OTKIIOYCHHS B
pabouux pexumax

4, PacuermTeJm ABJIAIOTCA OCHOBHBIMHU 3JICMECHTAMH KOHCTPYKIIUHA

1) PyOmibHUKOB

N2 IK-2
O60cHOBBIBAaET BHIOOD
11eJIECO00Pa3HOT0
pereHus
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2) ABTOMAaTHYeCKHX BO3AYIIHBIX BbIKJII0YATE e
3). Ilepekmtoyarerneii
4) KoHTaKTOpBI

5. PazpenMHUTENN 3TO
1) KoHTakTHBIH KOMMYTAI[HOHHBIN anmapar Jjs
BKJIFOUCHUS TOKOB B JTIOOBIX PEKHMax
2) JIs1st BKJIFOUCHHMS M OTKJIFOUCHUS 1IeTIH B aBaAPHIHBIX
pexuMax
3) KoHTakTHBIN KOMMYTALMOHHBII anmmapar Juist
PEBEPCUBHOIO MYyCKa JIBUTATEIS
4) KOHTAKTHBI KOMMYTAIHOHHBIN anmapar JJisi
BKJIIOYEHHS U OTKJIIOUEHHS 1enu 0e3 TOKA WJIH C
He3HAYHUTEJIbHbIM TOKOM

1. KOHCTpYKTHBHO OTCYTCTBYIOT Pa3beIUHUTENIN N3 TIK-2
1) PyGsimiero tumna ITonrorasinusaer
2) T'opu30HTaIBHO TOBOPOTHOIO THITA pazzenbl
3) BakyymHoOro Tumna IIPEAIIPOEKTHOU
4) Karsmierocs Tumna JIOKYMEHTaIlUU Ha
OCHOBE THUIIOBBIX
2. 'n0kue mMHUHBI He MPOBEPSIOTCA Ha CXJIECThIBAaHUE TEXHUYECKUX
1) no 50 kA pelLieHHiA
2) no 60 kA
3) mo 40 kA
4) mo 30 KA.

3. Jlst COOpHBIX IIWH U OMIMHOBOK TPUMEHSIOTCS
1) XKecrtkue cTanbHbIC ITHHBI
2) 'nbkue MenHbIe MPOBOA
3) 'mbkue cTanbHbBIC MPOBOIA
4) /KecTkue aJIlOMHUHUEBbIE HIMHBI

4. TpanchopmaTopsl TOKa HE BEIOMPAIOT 1O CIAEAYIOLUIUM
YCIIOBUSM
1) mo kjaccy TOYHOCTH
2) 1o TOKY
3) 10 HanpsHKEHHUIO
4) mo oTKJII0YaKuIeii CIOCOOHOCTH

5. 'opeHue snexTpuyeckoi 1yru Mex1y KOHTaKTaMu
MO JEPKUBACTCS
1) TepMOdIEKTPOHHOM 3MHCCHEH
2) ABTODJIEKTPOHHOMN SMHUCCHEN
3) YnapHoii noHu3anueu
4) TepmounoHu3anueii MPOMeKYTKa B CTBOJIE IyTH
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4 | 1. lns ramieHus IEKTPUICCKOM AYTH B anmaparax 10 U BBIIIE
1000 B ucnonsyrwores
1) 'amenue B aerase
2) lamrenue B Maciie
3) lamienue 3a cyeT CHHXPOHU3AIUH MOMEHTA
OTKJIFOYCHHS B 0€CTOKOBOU M0a30i
4) I'anleHue AYru B Y3KUX HIEJSAX, YIJIMHEHHE TyTH

2. B npenoxpanutensx ¢ pazdoopusiMu narponamu [P maBkue
BCTaBKH BBITOTHAIOTCS

1) U3 menu 1 aqrOMUHUS

2) U3 menu u cepedpa

3) U3 nuHKa U CBHHIIA

4) M3 Meau M IMHKA.

3. PazpemuHUTEISIME HE JTOITYCKAETCS BBIIIOJHATH ONEPAIH
1) oTkir0YeHHE U BKIIOYCHHE HeHTpasiel TpaHchopMaTopoB
B JIIOOBIX peXUMax
2) co3/1aHKe BUIMMOTO pa3pbiBa B OTKIIFOYCHHOMN
JIEKTPUUYECKON 1enn
3) OTKIIIOYCHHUE U BKJIFOYCHHUE 3apsITHOTO TOKA IINH
4) OTKJII0YeHHe TOKA KOPOTKOI0 3aMbIKAHHS.

4. KopoTko3aMbIKaTesb - 3TO KOMMYTAllMOHHBIN anmapaT
1) U1 OTKITIOYCHUS 3JICKTPUUYCCKOM ST PH HEHOPMAIIbHO
pexxume TpanchopmaTopa
2) JUIsl OTKJIFOUCHHUS SJICKTPHUYECKOM LEMH TIPH KOPOTKOM
3aMbIKaHUU
3) npeaHa3HaYeHHbIH [T YIIPaBICHHS dJICKTPUUECKON
LEMNBIO TIPU KOPOTKUX 3aMBIKaHUAX
4) npeqHa3HAYEHHBIN /Il CO3IAHUS HCKYCCTBEHHOTO
KOPOTKOI'0 3aMbIKaHUs B LieNH TpaHcpopmaTopa ¢
LEJbI0 Ja1bHEHIIEro ero OTKJIYeHH .

5. TokoOrpaHMUMBAIOIIUM CBOMCTBOM O0JIJIAI0T AJIEKTPUUECKUE
anmaparsl

1) pazbeuHUTETH

2) KOHTaKTOPbI

3) MarHUTHBIC TYCKATEIN

4) npeoXpaHUTEIN.

N4 11K-2
JemoHncTpupyer
IIOHUMaHHe
B3aMMOCBS3H 3a/1a4
IPOEKTUPOBAHUS U
JKCIUTyaTalluu

4.1.3. KonrpoJsbHas padora

Kontponbabie pabotet Ne 1 u Ne 2 mnpemycmarpuBaercs Kak (opma OTUETHOCTH IO

CaMOCTOSTEIbLHOMN pa60Te o6yqaroumxc;1.

3aaHusl HA KOHTPOJIbHBIE paOOTHI IO BapHaHTaM JIJaHbl B METOJIMYECKOM JTUTEpaTypeE..

PaGota B roToBOM BH/JIE AOTKHA OBITH IPEOCTABIIEHA HA TPOBEPKY MPEIOIaBaTENI0 HE MEHEe
YeM 3a 2 HeNeNau 10 Hayajia dK3aMEeHAIMOHHOW ceccuu. Pabora MokeT OBITH MpelcTaBiieHa B
PYKOIIMCHOM BapuaHTe B OTAENbHOMN TeTpaau. Cxembl U TaOIHUIIBI TAKKE MOTYT OBITh BBIITOJIHEHBI B

pykomnucHoM BapuaHnTte. [1o pe3yiabTaram NpoBepKHU KOHTPOIHHONH pabOThI BHICTABIISIETCS OLICHKA.
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OneHkr 3a BBITIOJIHEHUE KOHTPOJBHOW pabOThl BBICTABISIOTCS B OTACIbHYIO rpady B
KypHaJIe perno1aBaTels.
OOyyaronuecs, He BBIMOJHUBIINE KOHTPOJIbHBIC paOOTHI, HE JOMYCKAIOTCS K C/ladye 3adeTa u
(w1n) sK3amMeHa.

IlIxkana Kpurepuu oueHnBaHus
Ouenka 5 KontponbHast paboTa BBIIOJHEHa B CPOK, B IMOJHOM OOBEME M Ha
(oTruHO) BbICOKOM  ypoBHe. Ilpm  Hamucanum  paboThl  OOy4aromuics
IIPOAEMOHCTPUPOBAJI HABBIKU M YMEHUS B IIOJTHOM 00BEME.
Ouenka 4 KontpospHas paboTa BBINOJIHEHA MOJIHOCTBIO, HO C HE3HAYUTEILHBIMU
(xoporwo) 3aMeyaHusMHM,  PacueTbl  MpOW3BENEHBI € HE3HAYUTEIHHBIMU
MOTPEUTHOCTSIMH.
Onenka 3 KontponbHast paboTa BBINOJIHEHA HE TMOJIHOCTBIO WM C OIIMOKAMH.
(ynoBnerBopurensHo) | OdopmiieHne HeOpEKHOE, BBIBOIBI HOCSIT IIOBEPXHOCTHBIH XapakKTep.
Onenka 2 KontposnbHast paboTa He BBINOJHEHA, JIMOO BBINOIHEHA C TIPYObIMU
(HEYIOBIICTBOPUTEIILHO) | HAPYIICHUSMH TPEOOBAHHH, HE BBHINOJIHCHA MPAKTUYCCKAs 4aCTh PaOOThI.

4.2. lIpoueaypsbl M OLlEHOYHBIE CPEACTBA /I NPOBEJICHUS NPOMEKYTOUYHON aTTeCTALUU

4.2.1. ludpdepeHmmpoBaHHbINA 3a4€T

3auer sBiIseTcs (QOPMONM OICHKM KAauyecTBAa OCBOCHHS OOYYAIOIUMCS OCHOBHOU
npodeCCHOHAILHON 00pa30BaTEeIbHON MPOrpaMMBbI 10 pasjienaM AUCHUIUIMHBL [lo pesyibpratam
3ayeTra 00ydaromIeMycsi BBICTABIISIETCS OLEHKA «3aUTEHO» WJIM «HE 3a4TEHOY; OLEHKA «OTIUYHOY,
«XOPOIIO», «YJOBICTBOPHUTEIBHO», «HEYIOBJICTBOPUTEIHLHO» B ciiydae IupGepeHIIMPOBAHHOTO
3ayera.

[To pesynbpraram 3adera OOYYAIOMIEMYCSl BBICTABIIACTCS OLEHKA «OTIMYHOY, «XOPOIIOY,
«YIOBIETBOPUTEIHLHO» UITH «HEYTOBIETBOPUTEIHHOY.

Pesynbrar 3aueTa B 3a4€THO-DK3aMEHAIIMOHHYIO BEIOMOCTH BBICTABISICTCS MPETIOABATEIEM
B JIeHb €ro MpOBEAEHUS B TNPUCYTCTBMM camoro oOyuatomerocs. IlpenonaBarenn HecyT
MEPCOHATBHYI0 OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh W TOYHOCTh BHECCHHS 3amuceld o
pe3yibTaTtax MpOMEKYTOUHOM aTTecTalliy B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

Jlns mpoBeneHHs 3adeTa PYKOBOIUTENb IMPAKTHKH OT Kadenpbl HaKaHyHE MONy4aeT B
CeKpeTapuaTe IUpPEKTOpaTa 3auyeTHO-3K3aMEHALMOHHYIO BEIOMOCTb, KOTOpas BO3BpallaeTcs B
CeKpeTapuaT Mocje OKOHYAHUSI MEPOIPUATHUS B JACHb IMPOBEICHHS 3a4€Ta WIH YTPOM CIIETYIOIETO
TTHSL.

Ecnu oOyuarommiicst sIBUJICS Ha 3a4€T W OTKA3aJCs OT MPOXOKIACHUS aTTECTAIlUN B CBSI3H C
HEMOJTrOTOBIEHHOCTBIO, TO B 3a4E€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIIIETCS OLEHKA
«HEYJIOBIICTBOPHUTEIHHO.

HesBka Ha 3ader oTMeuaeTcs B 3aU€THO-DK3aMEHALMOHHOM BEIOMOCTH CJOBAaMHU «HE
SIBHJICSI.

OOyuaronmMces, UMEIOIINM aKaJIeMUYECKyIO 33J0JDKEHHOCTh, B CEKpeTapuaTe AUpPEKTopara
BBIJIACTCS SK3aMEHAI[MOHHBIN JHCT. B MTaHHOM cilydae Mpu yCHENIHOM MPOXOXKACHUU aTTeCTalluu
OLIEHKA BBICTABIIIETCS PYKOBOJMTEIEM MTPAKTUKM B SK3aMEHAIIMOHHBIHN JIuCT. [IpenogaBarens caaer
9K3aMEHAIIMOHHBIH JIMCT B JICKaHAT B ICHb TPOBEACHMUS 3a4€Ta WU YTPOM CIICIYIOLIETO JTHS.

[IpenoaBateneM MPOBOAUTCS 3ayeT HA OCHOBE YCTHBIX OTBETOB OOy4aromierocss Ha
KOHTPOJIbHBIE ~ BOMPOCHI 1O  KaXIOMY TIOKa3aTeilro CPOPMHPOBAHHOCTH  KOMIICTEHIIHHA.
[IpenoaBaTento mpenocTaBisieTcsl MPaBo 3aJaBaTh O0yYarOIIEMYCsl TOTIOJHUTENbHbBIE BOIPOCH B
paMKax MporpaMMBbl JUCIUIUIMHBEL. BpeMs OATroTOBKM OTBETa B yCTHOW (hopMe MpH caade 3adeTa
JIOJDKHO COCTaBIATh 10 MUHYT (1O KEJTaHWI0 OOYYaroLIErocss OTBET MOXET OBITh JOCPOYHBIM).
Bpewms otBera — He 60see 10 MUHYT.
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I/IHBaJII/I,Z[BI " Jina ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHU 300POBBA MOT'YT CAABATh 3a4UCThHI B

CpPOKH, YCTAHOBJICHHBIC HHAWBHUAYAJIbHBIM y‘le6HI>IM IIJIaHOM. I/IHBEL]'H/II[BI " JMia ¢ OrpaHu4CHHBIMU

BO3MOXHOCTAMU

310pOBbsl, MMEIOIIUE  HAPYLICHUS

OIIOPHO-ABUT'ATCIIBHOI'O

arrmnapara,

JIOIyCKAIOTCSl Ha aTTECTAL[MIOHHBIE UCIIBITAHUS B CONPOBOKICHUH ACCUCTEHTOB-COIIPOBOKAAIOLIMX.
[Ikana u KpUTEpUHN OLICHUBAHHUS OTBETa 00YUYAIOUIETOCs PEACTABICHbI B TAOIUIIE

Ne O11eHOYHbBIE CPEJICTBA Kox u HaumeHoBaHue

1 TunoBbie KOHTPOJIbHBIC 3a/1aHUSI U (W) UHBIE MaTEpPUAJIbL, WHJIUKaTopa

He0OXOIUMBIE IS OLICHKU 3HAHUI, YMEHHM, HABBIKOB U (WJIH) KOMIIETEHIINH
OTIBITA JICATEIBHOCTH, XapaKTEPU3YIOMINX CHOPMUPOBAHHOCTH
KOMITIETEHIIHH B MPOIIeCcCe OCBOSHUS TUCHUTIIMHBI

1 1.0630p u mepcrneKTUBBl pPa3BUTHS dnekTpudeckux  cereid u | MJ[1 TTK-2
CHCTEM. Brimomnusier coop u
2.PazButne oHeprocucrem Poccuu. OOmas XapakTepHCTHKA | aHAU3 JaHHBIX TS
ANEKTPUYECKUX CETEH U CUCTEM. MIPOEKTUPOBAHHS,
3.Kparkwuii uctoprueckuii 0030p pa3BUTHS AIIEKTPUYECKUX CHCTEM | COCTABIISET
B Poccun u B Mupe. KOHKYPEHTHO-
4.CTpyKTypa ¥ OCHOBHBIC JIEMEHTBI DJIEKTPUICCKOU CHCTEMBI. CIIOCOOHBIE
5.DNeKTpUYecKre CeTH U UX KiIaccu(uKamusi. BapUaHTHI
6.HomuHabHOE HANIPSKCHHUE IICKTPUUISCKUX CETEH. TEXHUYCCKUX
7.HopmaTtuBHbIE MaTepHallbl 1O JIEKTPUIECKHM CUCTEMaM U CETSAM. | pelIeHH
8.00mas xapakrepuctika BJI.
9.VYcnoBus padotsr BJI.
10.Omopst BJI.
11.ITpoBona BJIL.

12 M3onsmus BJIL.

13.Apmatypa BJI.

14 KoMIiakTHbIE TUHUU AJIEKTPOIIepEIauH.

15.BJIN u BHyTpeHHUE JINHUM IEKTPUUECKUX CETEH.
16.KabenpHbIC JTHHAH.

17.VlcxonHble TIONOKEHUS U 33J]a4id pacuyeTa MEXaHMYeCKOH 4acTu
BJI anekTponepenaun.

2 | 18. Knumaruveckue ycIoBUSl M UX HOPMUPOBAHHE. N2 TIK-2
19.0npenenenue yaenbHbIX HATPY30K HA IPOBOJA U TPOCHI. O6ocHOBBIBaET
20.0OcHOBHBIE YpaBHECHHSI, XapaKTEPU3YIOIINE COCTOSHUAE TIPOBOJIA B | BBIOOP
IIPOJIETE. 11eJ1ec000pa3HOro
21.TennoBele  onekrpuueckue cranmuu  (TOL, KDOC), wux | pemenus
0COOEHHOCTH.

22 I'mapoanektpoctaniind - (IDC) ®w  THAPOAKKYMYTHPYIOIITHE
anektpoctanimu  (FADC).  23.0co0eHHOCTH,  JTOCTOWMHCTBA,
HEJO0CTaTKH.

24 ATOMHBIE  DJEKTPOCTaHIHMH  (OCOOCHHOCTH, JOCTOMHCTBA,
HEJIOCTAaTKH).

25.I'a30TypOvHHBIE  YCTaHOBKH. Jlu3enmbHBIE  AIEKTPOCTAHIIMH
(ocobeHHOCTH, TOCTOUMHCTBA, HETOCTATKH).
26.BeTponsieKTpOCTaHIINH, COJTHEYHbIE ANEKTPOCTAHIINH,

reoTepMaibHble M MPWIMBHBIE JJIEKTPOCTAHLUUU (OCOOEHHOCTH,
JOCTOUHCTBA, HEIOCTATKH ).

27 IlpenmytiecTBa co3AaHUsT 00BETUHEHHBIX SJHEPTOCHUCTEM.
28.1lyTu CHMXXEHMS MOTEeph JIEKTPOIHEPTHH M €€ PAIMOHAIBHOTO
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UCTIOJIB30BAHUSL.
29.ABTOMaTu3anusl d3JeKTpuueckux cereid. CereBoe M MECTHOE
pe3epBUpPOBaHHE.

30.0Opranu3anoHHbIe ¥ TEXHUYECKHE MEPONPHUITHS IOBBIIICHUS
HAJIS)KHOCTH AJICKTPUIECKUX CETEH.

31.0npenenenrue  IOMYCTUMOTO  CHIDKEHUS HANpPSDKEHUS — Ha
3aIlyCKaeMOM JJICKTPOJIBUTATEIIE.
32.Ilopsaaok  TpPOBEpKHM  YCIEHIHOTO  3allycka  KPYIHOTO

ACHHXPOHHOTO 3JIEKTPOBUTATEIIS.

33.0mpenenenue IOMYCTUMOTO CHIDKEHUS HANPSHKEHHUS Ha PSAOM
paboTaroiiem 31eKTpoABUTaTeNe P MMYCKE pacCMaTPUBAEMOTO.
34.Cxembl 3aMeIIeHUS TUHUHN STIEKTPHUSCKUX CETEH.

35.11loHdATHE 0 peKUMAX DIEKTPUUECKHUX CETeH U CHCTEM.

36.Comporusnenus BJI u KJI ¢ )xunamu U3 BEeTHOro MeTasia.

37 IIpoBoaumoctu BJI u KJI ¢ sxmmamu 13 1IBETHOTO MeTaslia.
38.CompoTHBIIeHUSI W TPOBOJMMOCTH  JABYXOOMOTOYHOTO
MOHU3UTENIBHOTO TpaHchopMaropa.
39.CompoTHBIIEHUSI W NPOBOAMMOCTH
MIOHU3UTENIBHOTO TpaHchopMaropa.
40.BpemMsi  UCTONB30BAaHUST MaKCUMAJIBHOW HArpy3KH.
MaKCUMAaJIbHBIX I1OTEPb.

41.IToTepy MOIIHOCTH U SHEPTHH B JMHHUSAX IEKTPHUECKUX CETEH.
42.TToTepu MOIIIHOCTH ¥ SHEPTUU B TpaHCHOpMaTOpax.
43.PacueTHble HarPy3KH CETEH U pacyeTHBIC MOITHOCTH CTaHIIUH.
44 Bnusinue kodh@uIMEeHTa MOUIHOCTH Ha BEJIMYMHY TOTEPh
SHEPIUHU B JINHUM.

45.BekTopHast [uarpaMma TOKOB U HamlpsKEHUH B JIMHUU.
46.IToTepst 1 majieHne HAMPSHKEHUSI.

47.OcHOBHBIE TE€XHUKO-3KOHOMUYECKHE
AIIEKTPHUECKUX CETEeH M SHEPTeTUIECKUX OOBEKTOB.
48.CpaBHeHHE BApUAHTOB TEXHUKO-IKOHOMHUYECKHX PacyeToB IO
CPOKY OKYIAaeMOCTH U IPUBEACHHBIM 3aTpaTaM.

49.BpiOOp ceueHHMs NPOBOJOB M Kabened MO HKOHOMHUYECKOU
TUTOTHOCTH TOKa.

50.ITopsinok pacuera F,, mpoBoJoB U Kaberneil B ceTsix 3° ¢a3Horo
HEPEMEHHOTO TOKA TIO J .
51.Beibop  ceuenus
MHTEPBAJIOB HArPy30K.
52.Br160p ceveHus MpoBOIOB U Kabernel 1o yCIoBUsIM Harpesa.

TPEXOOMOTOYHOTO

Bpewmsa

IOKa3aTCiIin

IIpOBOAOB METOJ0M 9KOHOMHUYECCKHUX

N3 IK-2
[ToaroraBnuBaer
pazzensl
MPEeATPOEKTHON
JOKYMEHTAallMU Ha
OCHOBE THUIIOBBIX
TEXHUYECKUX
pelieHui

53.Pacuyer HarpeBa mpoBOJOB M Kabenel MpH NMPOJODKUTEIBHBIX
Harpyskax.

54.3amuTa 3IeKTPUUYECKUX CeTell MIIaBKUMHU MPEIOXPaHUTENIIMU U
aBTOMATUYECKUMU BBIKJIIOUATEISIMH.

55.Pacuer mpoBomOB U Kkabenel MmO AOMYyCTUMON ToOTepe
HanpsDKEHUST TIPH  yCIIOBHUHM  ITOCTOSIHCTBA  CCUCHUH  BJIOJb
MarucTpau.

56.Pacyer mpoBOJOB W Kabejel IO JONMYCTHMOH TOTEpe
HaNPsDKEHUS npu YCIIOBUU MUHUMAJITBHOTO pacxona
MTPOBOHUKOBOTO MaTepHala.

57.Pacuer mpoBOAOB u Kabenell 1Mo AOMYyCTUMON ToOTepe

HAIps>KCHUA IMPU YCIIOBUH ITOCTOSAHCTBA IIJIOTHOCTHU TOKaA.
58.Pacuer pazBerBneHHbIX ceTeld 1o AU .

N4 TIK-2
JleMoHCTpHUpYyET
IIOHUMAaHHE
B3aMMOCBSI3H 3a/1a4
IIPOEKTUPOBAHHUS U
SKCILTyaTaluu
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59.Meroarka BeIOOpa CEYCHUI TTPOBOJIOB U Kabeseil B 3aMKHYTBIX
CeTsIX C 2-X CTOPOHHHUM IHUTAaHUEM.

60.3aBUCUMOCTh TEXHHMKO-IKOHOMHYECKUX IOoKa3aTesneld paboThl
ANEKTPONPUEMHHUKOB U JJICKTPHUECKUX CHCTEM OT pabouyux
HanpsHKEHUM.

61.OTKIOHEHUE HANIPSKEHUS B AJIEKTPUUYCCKUX CETSIX, IPUYUHBI UX
o0Opa3oBaHMs M BO3MOKHBIE Mpejesibl u3MeHeHui. JlelicTByromue
HOPMBI JIOMYCTUMBIX OTKIIOHCHHI HATIPSIKCHUS.

62.0mnpeneneane AUy, B cetn 10 kB u 0,38 kB mo Ttabmunam
otkionenus U.

63.PerynupoBanuie HampsyKeHHUs B DJCKTPUUECKHUX CETSIX IyTeM
n3MeHeHus U reHepaTopoB Ha AIIEKTPOCTAHIIUSAX.
64.PerynupoBanue U u3menenuem ko3¢ duirerta tpanchopmaiuu

COITPOTUBJICHUA
KOHJICHCATOPOB.

TpaHchOpMaTOPOB.

65.Perymupoanne U  mnpu  moMomm — BOJIBTOJ00aBOYHBIX
TpaHc(hopMaToOpoB M aBTOTpaHC(HOPMaTOPOB.

66.PerynupoBanue U YMEHbILICHUEM WHIYKTUBHOTO
BJI nyrem mocneaoBaTENbHOTO  BKIIOUECHUS

67.PerynupoBanrie U B ceTsX HU3MEHEHHEM IMapaMETPOB CETH H
BEJIMYUHBI PEaKTUBHON MOIIHOCTH B HUX.

HIkaabl 1 KPUTEPHHU OLCHUBAHHUS 0TBETA 00y4aI0LIErocs

Bun arrecraniun — 3a4€T ¢ OIEHKOH

HIxkana

Kpurepun onenuBanus

Ouenka 5
(oTruHO)

- IeMOHCTpanus riry0oKoi 00IIeTeopeTHYeCKOil MOAr0TOBKH,

- IPOSIBJIEHBI YMEHHUs 0000111aTh, aHAIU3UPOBATH MAaTEepHall, AeJIaTh BEIBObI
- COJIep’KaTelIbHbIE W TPaBWIIbHBIE OTBEThl HA KOHTPOJIbHBIE BOMNPOCHI U
3aJlaHus 0 KAKJOMY MOKa3aTeNto chOpMUPOBAHHOCTH KOMIETEHIUN

Ornenka 4
(xoporiro)

- IeMOHCTpanus riry0oKoi 00IeTeOpeTHIeCKOil MOArOTOBKH,

- IPOsIBJICHbI YMEHHUs 0000111aTh, aHATU3UPOBATh MaTepHall, AeJIaTh BEIBOJBI,
- COJIep’KaTelIbHbIE U TPaBWIIbHBIE OTBEThl HA KOHTPOJIbHBIE BONPOCHI U
3aJlaHusl [0 KaX/JA0My T[OKa3aTento CcHOpMUPOBAHHOCTH KOMIIETEHIIMH,
HE3HAYUTEINIbHBIE 3aTPYIHEHUS U IPOTUBOPEYNS B OTBETAX

Orenka 3
(YtoBJIETBOPUTEITHHO)

- IEMOHCTpaIus 001eTeOPEeTUIECKON MOATOTOBKH,

- MPOSIBJICHBI HEIOCTATOYHBIE YMEHHUsI 000011aTh, aHAIM3UPOBATh MaTepual,
JIeNIaTh BBIBOIBI,

- OTBEThl Ha KOHTPOJIbHBIE BOMPOCHI W 3aJaHUsl MO KaXJIOMYy MOKa3aTelto
c(hOPMUPOBAHHOCTH KOMIIETEHIIMA JaHbl HEIOCTaTOYHBIE, YCTaHOBJICHBI
3aTPYAHCHUS TIPH OTBETAX

Onenka 2
(HEYIOBIIETBOPUTEIHHO)

- cnabas oOuieTeopeTuyeckas MoArOTOBKH,

yMEHHUs 0000maTh, AaHAJIM3UPOBATh MaTepuaj, JejaTh BBIBOJbI
OTCYTCTBYIOT,

- OTCYTCTBYIOT OTBETHI Ha KOHTPOJIBHBIC BOMPOCHI M 33JaHUS 10 KaKIOMY
[IOKa3aTello c(OPMHPOBAHHOCTH KOMIIETEHIIHA, JIOTTYIIIEHBI
MPUHITUITHATBHBIC OIIHOKU
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4.2.2 JKk3amMeH

Ok3aMeH sBiseTcsi (OpMON OIEHKHM KayecTBa OCBOCHHUS OOydYaloUIMMCS OCHOBHOM
npodeccuoHaIbHOM 00pa30BaTeNbHON MPOrpaMMbl MO paszjenaM AucuuiuivHel. [lo pesynabratam
9K3aMeHa O0YYalolIeMYCsl BBICTABIISECTCS OLIEHKA «OTIMYHO», «XOPOIIO», «YIOBIETBOPUTEIHLHO
W «HEYJOBIIETBOPUTEIBHOY.

OK3aMeH 10 JAMCLUIUIMHE IMPOBOJUTCS B COOTBETCTBUU C PACIMCAHUEM IPOMEXYTOUHOMN
aTTecTalluy, B KOTOPOM YKAas3blBacTCAd BpEMSA €ro IMPOBEACHHs, HOMEpP ayJuTOPUHU, MECTO
MPOBEICHUSI KOHCYJIbTAIlMH. YTBEP)KICHHOE pacIHMCaHUE pa3MeIIaeTcss Ha WH(POPMALMOHHBIX
CTEHJax, a TaKXKe Ha O(UIMATILHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHWA I MPOMEKYTOYHOW AaTTECTAIMU OOYYArOIIMXCS YCTaHABIIMBACTCS
paboueil mporpaMMoi AUCHUIUIMHBI U JOBOAMUTCS 10 CBEJECHUS 00yUaroIIUXCsl B Ha4aie ceMecTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MpaBmiio, JekTopamu. C pa3penieHus 3aBeayonero kadeapoi
Ha K3aMEHEe MOXKET IPHUCYTCTBOBATh IPENnoAaBareslb Kadeapbl, NPUBIECUEHHBIH JUIsl MOMOLIM B
IpueMe 5K3aMeHa. B ciydae OTCYTCTBHs BEQyLIEro MpernojaBaress 5K3aMEH IPUHHUMACTCA
IIperoiaBaTesieM, Ha3Hau€HHbIM PaclopsKEHUEM 3aBeyIoUIero kadeapoil.

[lpucyrcTBHE Ha SK3aMeHE IpenojaBaTeneii ¢ aApyrux kadenp 06e3 COOTBETCTBYIOLIETO
pacropsbKeHHsT peKTopa, MIpopeKkTopa IO Y4yeOHOM, BOCHUTATEIbHOM padoTe M MOJIOACKHOU
MOJIUTHKE, 3aMEeCTUTEINS AupekTopa MHcTHTyTa 10 y4eOHOH paboTe HEe JOMyCKaeTCsl.

i mpoBeneHMs 3K3aMeHa BeNYLIUM IIpernojaBaTellb HAKaHYHE II0JIydaeT B CEKpeTapuare
JUPEKTOPATA 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTh, KOTOPasi BO3BPALIACTCS B CEKPETApUAT I1OCIIE
OKOHYaHUS MEPONPHUATHSA B JCHb IIPOBEICHUS YK3aMEHA WIH YTPOM CIEAYIOLIETO JHS.

OK3aMeHbl NPOBOJAATCA MO OuieraM B YCTHOM WM IMCBMEHHOM BuZE, JUOO B BHUJE
TECTUpPOBaHUS. OK3aMEHALIMOHHbIE OWJIETHl COCTaBISIOTCS [0 YCTaHOBJIEHHOH ¢opme B
COOTBETCTBHH C YTBEPXJCHHBIMH Kadenpod 5K3aMEHAIMOHHBIMU BOIIPOCAMU M YTBEPIKIAIOTCS
3aBeqyroUMM Kadeapoii exeroqHo. B Ounere copepxutcs 2 TEOpeTUUECKUX BOIPOCA.

DK3aMeHaTOpy MPEeAOoCTaBIsAeTCs paBo 3a7aBaTh BOIPOCHl CBEPX OMJIeTa, a TAKKe MMOMHMO
TEOPETUYECKUX BOIIPOCOB JaBaTh I PEIICHHs 3aJadyd U IPUMEpBI, HE BBIXOAAIIME 3a PaAMKHU
MIPOMIEHHOI0 MaTepuaa 1o U3y4aeMoi JTUCIUILUIMHE.

3HaHUs, YMEHUS U HABBIKU OOYYAIOLIMXCS ONPEACISIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOLIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO» M BBICTABILIIOTCA B 3a4€THO-3K3AMEHAI[MOHHYIO
BEIOMOCTb B JICHb K3aMCHa.

[Tpu npoBeseHNH YCTHOTO SK3aMEHa B ayJJUTOPUH HE JIOJKHO HaXOJIUThCS Oojiee MATHAALATH
o0yJaroImuxcs Ha OJHOTO MPeroaaBaTes.

[Ipy mpoBeneHUM YCTHOIO 53K3aMEHa CTYAEHT BBIOMpaeT HK3aMEHAllMOHHBbIA Ouier B
cllyyailHOM MOpsJIKe, 3aTeM Ha3blBaeT (aMHUIIMIO, UM, OTYECTBO M HOMEp 3K3aMEHALMOHHOTO
ounera.

Bo Bpems sk3ameHa oOyuarolyecs MOTYT IIOJIb30BaThCSl € pPa3pelIeHusl HSK3aMeHaTopa
MPOrpaMMOil JUCHMIUIMHBL, CIIPAaBOYHON M HOPMATHBHOM JIUTEPAaTypoOH, NAPYrUMH MOCOOMSIMHU U
TEXHUYECKUMU CPEICTBAMH.

Bpems moaroroBku oTBeTa MpHU cAauye IK3aMeHa B YCTHOM (hopMe TOJIKHO COCTaBIIATH HE
MeHee 40 MUHYT (IO KeJTaHUI0 0OYYalOIIErocss OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeTa —
He Oonee 15 MUHYT.

OOyuaromiuiics, UCTIBITHIBAIOIININ 3aTPyIHEHHUS IPU MOATOTOBKE K OTBETY IO BEIOPAHHOMY MM
OusieTy, UMeeT MpaBo Ha BBHIOOP BTOPOTO OMiIeTa C COOTBETCTBYIOLIUM IPOJJICHHEM BPEMEHU Ha
noJAroToBky. IIpu OKOHYATEIbHOM OLIEHMBAHUU OTBETa OLEHKA CHIDKaeTcs Ha oluH Oayul. Brimaua
TpPEeThero OuseTa He pa3peniaeTcs.

Ecnu oOywaromuiicst sIBHJICS Ha 5K3aMEH, M, B3SB OWJIET, OTKa3aJcsi OT MPOXOKICHHS
aTTeCTallMd B CBS3M C HEINOATOTOBJIEHHOCTBIO, TO B  BEIOMOCTH €MY BBICTaBJISETCS OILICHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymienne AMCUMIIIMHBI, CIHMCHIBAHUE, WCIIOJIb30BAaHHE OOYUYaAIOLIUMUCS Hepa3pelIeHHbIX
MeYaTHBIX U PYKOMHMCHBIX MaTepUaloB, MOOMIIBHBIX Tele()OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB M JpPYTUX BHJOB JUYHONH KOMMYHHKAIIMOHHON U KOMIIBIOTEPHOMN
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TEXHUKA BO BpEMs aTTECTAlMOHHBIX HCIBITAHUN 3ampemieHo. B ciaydyae HapymieHust 3TOro
TpeOOBaHMS IMPENoJaBaTeNb 005M3aH YAAINTh O0YYaIOMIErocsl U3 ayAUTOPHU U MPOCTaBHTH €My B
BEZOMOCTH OLIEHKY «HEYIOBJIETBOPUTEIHHO.

BricTaBneHne OIIEHOK, TIOJIYYEHHBIX MPU TIOJBEACHHH DE3yJIbTaTOB IPOMEKYTOYHOMH
aTTeCTallid B 3a4€THO-’K3aMEHALIMOHHYIO BEIOMOCTb IPOBOAUTCS B MPHCYTCTBUU CAMOTO
oOyuatomierocs. IlpenogaBatenn HecyT HMEepCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOCBPEMEHHOCTH U
TOYHOCTh BHECEHHUS 3amuceld O pe3yiabTarax MPOMEXKYTOYHOH arTecTaliud B 3a4eTHO-
9K3aMEHAIIMOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMeH OTMEYaeTCsl B 3a4ETHO-IK3aMEHAIIMOHHOM BEJOMOCTH CIIOBAMHU «HE
SIBUJICS».

Jns  oOywaromuxcs, KOTOpble HE CMOIJHM CIaTh SK3aMEH B YCTAaHOBJICHHBIE CpPOKH,
VHHMBEpPCUTET YCTAaHAaBIMBAET TMEPUOJ JIMKBHIAIMK  3aJ0JDKEHHOCTH. B 3TOoT  mepuon
MperoiaBaTeNy, MPUHUMABIINE 3K3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, KOorja OHHU
OyIyT MpUHHMMATh 3aJ0DKeHHOCTH. MH(opManus o NMKBUAALMH 330JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHAI[IOHHOM JIUCTE.

OOyuaroumMcesl, MOKa3aBIIMM OTJIMYHbIE M XOPOILIWE 3HAHHS B TE€UYEHUE CEMECTpa B XOje
MOCTOSTHHOTO TEKYIIET0 KOHTPOJSI yCHEBAaEMOCTH, MOXKET OBITh MPOCTAaBJIEHA AK3aMEHAIIMOHHAS
OLIEHKAa JJOCPOYHO, T.€. 6e3 cauu 3k3ameHa. OlLeHKa BbICTABIISIETCS B 9K3aMEHAMOHHBIN JIMCT WU
B 3a4€THO-9K3aMEHAI[IOHHYIO BEOMOCTb.

WNHBanuapl U IMLA C OTPAaHMYCHHBIME BO3MOKHOCTSIMHU 3JIOPOBBSI MOTYT CIaBaTh SK3aMEHBI B
MEXKCECCHOHHBI TEpPHOJ B CPOKH, YCTAHOBJICHHBIC WHIMBHIYaJIbHBIM YUEOHBIM IUIAHOM.
WHBanuas! 1 una ¢ OrpaHUueHHBIMUA BO3MOYKHOCTSIMH 3[I0POBBSI, UMEIOIINE HAPYIICHUS! OIIOPHO-
JBUTATEIIFHOTO armmapara, IOMYCKAloTCS Ha aTTeCTAI[MOHHBIC HCIBITAHUS B CONPOBOXICHUU
aCCHUCTEHTOB-COIPOBOXKIAIOIINX.

[Ipouenypa mpoBeaeHUs] MPOMEKYTOYHOM aTTECTallUU JUIS OCOOBIX CIy4aeB H3JIOKEHA B
«[TonoxxeHNH O TEKyIIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOIH aTTeCTalluy 00y4Yaromuxcs
no OITOII 6akanaBpuara, crieranutera 1 Maructpatyps» @I'BOY BO FOxno-Ypansckuii TAY.

Ne OneHouHBIE CpeICTBA Kon u HanmeHoBaHMe
1 TunoBble KOHTPOJIbHBIE 33JJaHUA U (WJIM) UHbIE MaTepHaIbl, MHIMKATOpa
He0OXO0IMMBIE I OLICHKU 3HAHUI, YMEHHM, HAaBBIKOB U (WJIH) KOMIIETEHILIUU

OIIbITa ACATCIBHOCTH, XapAKTCPUIYIOIIUX C(l)OpMPIpOBaHHOCTL
KOMHGTGHHI/Iﬁ B IPOIECCE OCBOCHUA JUCHUIIIIMHBI

1 1.Be16op cxem JIDII u snekTpuuecKux ceTei. N1 TIK-2
2.Bb100p HOMHUHAIILHOTO HANPSKEHUS DIIEKTPUIECKON CETH. Brimomnnser cOop u
3.CxemMbl PAa30MKHYTHIX HEPE3epPBUPOBAHHBIX 3NIEKTPHUUECKUX | aHAIN3 JAHHBIX JJIS
ceTei. IIPOEKTUPOBAHMS,
4.CxeMbl Pa30MKHYTBIX PE3€pPBHPOBAHHBIX D3JIEKTPUUYECKUX | COCTABISAET
ceTei. KOHKYpPEHTHO-
5.CxeMbl 3aMKHYTBIX JIEKTPUUECKUX CETEH. CIIOCOOHBIE
6.ABTOMaTHYECKOE CEKIMOHUPOBAHHE ¥ PE3EPBUPOBAHHE | BAPHAHTHI
pacnpenceTel ¢ AByXCTOPOHHUM ITUTaHUEM. TEXHUUYECKUX

7.I'enepanusi, nmotpebiieHue u OanaHC aKTUBHOW MOIIHOCTH B | peLIEHUI
NEKTPUUYECKUX CUCTEMAX.

8.B3anMocCBsI3aHHOCTH OalaHCca aKTUBHOW MOIITHOCTH W YaCTOTHI
IIEPEMEHHOT'0 TOKA.

9.0cHOBHBIE METO/IbI perynupoBaHus YacTOTHI B
JIEKTPUUECKUX CHUCTEMax M  paclpesielieHne BbIpabOTKU
AKTUBHOM MOIIHOCTH MEXY JIEKTPOCTAHIIUSIMH.
10.YcTpoiicTBO M NpUHIMIT ACUCTBUS PEryasiTopa CKOPOCTU
BpallleHUsl TypOOreHepaToOpOB.

11.T'enepanus, norpebienne u OajsaHCc peaKTUBHON MOIIHOCTH
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B JJIEKTPUUYECKUX CHCTEMaX.
12.BnusiHue  peakTHUBHOM
HKOHOMHYECKHUE ITOKA3aTeIH.
13.MeponpusiTiust U YCTPOWCTBA U CHIDKEHHS MOTpeOIeHUs
PEaKTUBHOM MOIIHOCTH.

14.CunxpoHHble  KOMIIEHCATOpbl  (CBOMCTBA,
PUHLIUIHAIBHBIE CXEMbI BKIFOUEHHUS).
15.KoneHcaTopHble YCTaHOBKU JJIsI KOMIIEHCALUUA PEaKTUBHOMN
MOIITHOCTH (CBOMCTBa, HapamMeTpbl, MPUHLUIHAIbHBIE CXEMbI
BKJIIOUCHUS).

MOIITHOCTH Ha TCXHHUKO-

IapaMeTpsl,

16.Hanpsokenns, npuauMaemsie s JIDII.  OcoGeHnocTn
pacuera JIDII BbICOKOTO HaNpsKEHUS.

17.Pacuer nuHuM snekrpornepenaun no [l-oOpasHoii cxeme
3aMEIIEHUS C Harpy3KoM, BBIPAXKEHHOM TOKOM.

18.Pacuer nmHuM 3yektporepenaun 1o Il-oOpa3Hoit cxeme
3ameneHus (G=0) c Harpy3Koii, BEIpaXKEHHOW MOIIHOCTHIO (10
JTAaHHBIM KOHIIa 3BEHA.

19.Pacuer nuHumM snekrpomnepenaun no II-oOpas3Hoii cxeme
3amenieHus (G=0) ¢ Harpy3Koii, BEIpaKEHHOW MOIIHOCTHIO (10
3aJJaHHOMY HAaNpsDKEHHWI0O B HavyaJle JMHUM U 33JaHHOM
MOIIIHOCTH B KOHIIE JIMHUN).

20.AHanu3 pexuMoB padoThl ceTeill U yNpaBiIeHUs peXUMaMHU.
Pacuer 3aMKHYTBIX ceTel.

21.006muii ciyyai pacyeTa CeTH ¢ IByXCTOPOHHUM MUTaHUEM.
22.Pacyer cereil ¢ IBYXCTOPOHHUM NHTAaHUEM IPH OJUHAKOB
HaNpsHKEHUU Ha MUTAIOLIMX MYHKTaX.
23.YactHple Ciyd4am pacyera ceTe ¢
MUTaHUEM.

24 Pacyer 3aMKHYTBIX ceTel (NP HOPMaNbHOW pabote) c
HEPAaBHOMEPHOU HArpy3KOHU JIMHUH 110 JUIMHE.

25.PexxuMbl  HEHTpaIM  DIIEKTPHUYECKUX CETeH  pa3iIMuHBIX
HanpspkeHnH. CeTH ¢ MIyX03a3eMIIEHHOW HEHTPAIIBIO.
26.IIpyHINATT  KOMIIEHCAIIMM EMKOCTHOTO TOKa B CETIX C
M30JIMPOBAHHON HEUTPAJIBIO.

27.JIpUMEHUMOCTD CIIO)KHO-3aMKHYTBIX CETed M METOMAbl HX
pacuera.

28.Meton mnpeoOpa3oBanusi cetd. CllokeHHE NapalIeIbHBIX
JUHUI TpU OTCYTCTBMM HA HUX HArpy30K M pasiioKeHue
Harpy3oK 110 BETBSM UCXOJHON CXEMBI.

29.ITepeHOC Harpy30K B Ipyrye TOYKH CETH M BO3BPAT HArpy30K
pu peoOpa3oBaHUU CXEMbI B HCXOAHYIO.

30.ITpeoOpa3zoBanue TPEyroJibHUKA B SKBUBAICHTHYIO 3BE3]1y H
OIIpEICIIEHUE TOKOPACIIPEEIEHUSI B CTOPOHAX TPEYTOJIbHMKA.
[IpeoOpazoBanme 3Be3bI COMPOTHUBICHHN B HKBUBAJICHTHBINA
TPEYrOJIbHUK.

JBYXCTOPOHHUM

N2 IK-2
OOOCHOBEIBAET
BBIOOD
1e1ecoo0pa3Horo
pelreHus

31.Pacuer CII0)KHO3aMKHYTOW CETH C OJHMM ITUTAIOIIUM
MYHKTOM METOJIOM KOHTYPHBIX MOIIIHOCTEH (TOKOB).

32.Pacder CJIO0XXHO3aMKHYTOH CETH C OJIHAUM MHUTAIONIUM
MYHKTOM METOJIOM Y3JIOBBIX HAIPSKECHH.
33.0cobeHHOCTH  pacueTa  CIOXHO3aMKHYTOH
HECKOJIBKUX MHUTAIOIMUX IYyHKTax. MeTosl

CeTH TIpH
Selinena u

N3 TIK-2
ITogroraBinuBaer
pas3neisl
IIPEANPOEKTHON
JOKYMEHTAIUU Ha
OCHOBE THIIOBBIX
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HerotoHa.

34 Meton HanoxeHus. OTKIIOYEHHWE JHHUM W W3MEHEHUE
ANEKTPUYECKON HArpy3KH.

35.0cobennocti pacueroB HOPMAaJIbHBIX pEeXUMOB
CJI0’KHO3aMKHYTBIX ceTeil Ha DBM. MeTo1 mpocToi uTepaium.
36.Mcnonp30BaHle MaTpHUIl ¥ OCHOBHBIX 3aKOHOB MaTPHUYHOM
anreOpsl IS aHaIN3a JIEKTPUUECKUX CETeH.

37.Matputisl uHIMaeHIMN (y310Bas — M, kouTypHas — N).
38.3akonbl Kupxroda B MmaTpuanoit popme.

39.Matpuiisl y310BbIX TPOBOJUMOCTEH.

40.MaTpulibl KOHTYPHBIX COTIPOTUBIICHUH.

41 Matpuiibl KO3(pPHUIUEHTOB PACIPEICTCHHS.

42 .BnusiHue HanpspKeHUs Ha paboTy 3JIEMEHTOB 3JIEKTPUUECKOM
cucreMbl. (OCOOCHHOCTH peryJupOBaHHS HANpsHKEHUS B
YCIIOBUSAX U30bITKA U AeUlIMTa peaKTUBHON MOIIHOCTH.
43.3amau W KPUTEPUH ONTHUMH3AIMH PEKUMOB PaOOTHI
ANEKTPUUYECKUX CETEH U CUCTEM.

44.OnTumuzanus pacupeieleHnsl akTUBHON Harpy3KyU CUCTEMBbI
MEXy 3JIEKTPOCTAaHIUSMHU.

45.ITpunyautenbHOE pacrnpeesieHue MOITHOCTEH B 3aMKHYTBIX
CeTsIX.

TEXHUYECKUX
peLeHuit

46.0nTrMu3anys pacrnpeieneHus peakTUBHBIX Harpy30K MEXy
MCTOYHUKAMHU PEAKTUBHON MOIIHOCTH.

47.CoBMecTHasi ONTHMHU3ALUS PEKHMMa MUTAIOIIEH CeTH 110
HANpsOKCHUI0,  PEAKTUBHOW  MOIIMHOCTH  HCTOYHHUKOB U
kod(durmentaM TpaHchopMaIv.

48.0OCHOBHBIE ITYTH AJIEKTPOCOCPEIKEHUSI.

49.I1yTH CHMXXEHMS TOTEPh MOIIHOCTH M 3JEKTPOIHEPIHH B
AIIEKTPUUECKUX CETHX.

50.TexHonornueckre 0COOEHHOCTH IEKTPUUECKUX CUCTEM.
51.KonnuecTBeHHast OIIEHKAa MPEUMYLIECTBA OObEIUHEHUS
HEPrOCHCTEM.

52.TexHoornyeckue 0COOCHHOCTH ICKTPUICCKUX CUCTEM.
53.CucTteMHbIe 3KCIUTyaTallMOHHBIE CBOMCTBA 3JIEKTPHUUECKUX
CTaHIUH.

54 Hakonutenu  SHepruM W HUX  BO3JAEHCTBHE  Ha
HKCIUTyaTAallMOHHBIE CBOWCTBA JIEKTPUUECKOM CUCTEMBI.
55.0KcmTyaTalluOHHbIE CBOWCTBA TPaHC(HOPMATOPOB.
56.9KcruTyaTaliMOHHbIE CBOMCTBA JTMHUN 3JIEKTPONEepeiauH.
57.9K0J0rM4ecKHe aCeKThI AJIEKTPUUECKUX CUCTEM.
58.IIpUHIMIIBI  CUCTEMHOTO ¥ MECTHOTO  peryJupOBaHUA
HaTIPSOKCHHUS.

59.ITotepn  MOLIHOCTH W DJJEKTPOSHEPTHMM B  JIMHUSAX,
TpaHc(hopMaTOpax U KOMIICHCUPYIOIINX YCTPOHCTBAX.
60.Metonsl  ompeneneHuss  MOTEpb  DIEKTPOIHEPTrUU B
AJIEKTPHUECKUX CETSX.

N4 11K-2
JleMOoHCTpHUpYyET
[IOHUMaHHe
B3aMMOCBSI3H 3a/1a4
IPOEKTUPOBAHUS U
AKCILTyaTaluu

[[Ixana u KpUTEpUU OIICHUBAHUSI OTBETA 00YUAIOIIETOCs MPECTABICHBI B TAOIHUIIE.

IIkaJua Kpurepun ouennBanus

Ouerka 5 BCECTOPOHHEE, CHCTEMaTHYeckoe M TIIIyOOKOe 3HaHHWE MPOTrPaMMHOTO
Marepuana, YCBOEGHHE OCHOBHOM M JIONOJIHUTEIBHOM JIUTEpPaTypHl,

(oTnM4HO)

PEKOMEHIOBAHHOM NPOrpaMMON JUCLUILINHBI, IIPAaBUIBHOE pELICHUE
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3aaun.

MOJIHOC 3HAaHHUC IMPOrpaMMHOr0 marcpuaia, YCBOCHHUC OCHOBHOI

Onenka 4 JUTEPATypHI, PEKOMEHI0BaHHOU B nporpaMme, HaJINYHe

(xopor1o) MaJIO3HAYUTENBHBIX OIMMOOK B PENICHHH 3aJla4d, WIH HEJOCTaTOYHO
MIOJTHOE PACKPBITHE COJIEPIKAHHUE BOIIPOCA.

OHCHKa 3 3HAHUC OCHOBHOT'O INPOIrpaMMHOI0 MaTrcpuajlia B MUHUMAJIbHOM O6'beM€,
MOTPENTHOCTH HEMPHUHIIUITHAIBHOTO XapaKTepa B OTBETE Ha SK3aMCHE U B

(YIOBIETBOPUTEIHHO)

pEIICHUY 3a]]aYH.

Onenka 2 npobensl B 3HAHHMSAX  OCHOBHOIO  IPOrPAaMMHOTO  MarepHala,

(HEeYTOBJIETBOPUTEIHHO)

MIPUHIOHUIINAJIBHBIC OIINOKHU IIprU OTBCTC HA BOIMMPOCHI U B PCIHICHHUM 3aa4YU.
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JUCT PETUCTPALIUY U3MEHEHUI

Howmep
U3MEHE-
HUS

Howmepa nucros

3aMCHCH-
HBIX

HOBBIX

aAHHYJIU-
POBaHHBIX

OcHOBaHMeE I BHECEHUS N3MEHEHUMN

Ilonnuce

Pacmmgposka
HOJITUCH

Hara
BBEJICHUS
U3MEHEHUS




