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IOITOTOBKH 13.03.02 DaekTpodHEpreTUKa 1 3JIEKTPOTEXHUKA
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Pabouas mporpamMmma AMCHUIUIMHBI pa3padoraHa B cooTBeTcTBUU ¢ OI'OC
BO no HampaBnenuto noarotoBku  13.03.02  DnekrtposHeprethka U

AIIEKTPOTEXHUKa (ypoBeHb OakanaBpuarta) (mpuka3 MwunHoOpHayku Poccum ot
28.02.2018 r. Ne 144)

[Iporpammy paszpaboranu:

JIOLIeHT, K.T.H. Bopkynos O.B.

[Iporpamma paccmoTpeHa u  oA0OpeHa Ha 3acefdaHuH  Kadeapsl-
pa3paboTunka DJIEKTPOIHEPTeTUUECKUE CHCTEMbl M CeTH, TpoTokol Ne 8 ot
21.10.2020

3aBenyromuii kadeapoi B.B. MakcumoB
[Iporpamma paccMoTpeHa W ofo0peHa Ha 3aceJaHuu BBITYCKAroIIeH
Kaeapbl DJEKTPOIHEPreTHUECKUE CHCTEMbl W CEeTH, mpoTokon  Ne § or

21.10.2020

3aBenytromuii kadenpoit B.B. MakcumoB

[Iporpamma omoOpeHa Ha 3aceJaHUM METOJAMYECKOTO0 COBETAa HHCTHUTYTA
DIEKTPOIHEPTEeTUKH U JIEKTPOHUKH, TpoTokosa Ne 3 ot 28.10.2020

3aMm. nupekropa 123 Axwmerosa P.B.

[Iporpamma  mpuHATA  peIIEHHWEM  YYEHOTO  COBETA  MHCTUTYyTa
DJIEKTPOIHEPTETUKH U IIEKTPOHUKH NpoTOoKos Ne 4 ot 28.10.2020



1. Heab, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00yUeHHUs 110 JUCHUIIIMHE

[lenapt0 OUCUMIUIMHBI SBISIETCS OCBOEHUE CTylneHTaMH «OCHOBBI IMPOEKTUPOBAHUS
MOJICTAaHIIMM, JIMHUN BJIEKTpONepesaud C Yy4eTOM HOPMATHBHBIX TpeOOBaHUil», BBIOOPY
OCHOBHOT'O  3JIEKTPOOOOpPYIOBaHMs, YCTaHABIMBAEMOI'O Ha IOACTAHIMSIX, C Y4YeTOM
OCOOEHHOCTEN MUTAIOLINX WIEKTPUIECKUX CETEM.

3ajmavyaMu JUCLUIUIMHBI SBIISIOTCS:

1. MO3HAKOMHTH O0YYAIOIIUXCS C TEXHOJOTUEH MPOSKTUPOBAHUS IMOCTAHIINN U JIMHUI

AJIEKTpOTIEpEaaUH;

2. naTh UHPOPMAIIMIO O METOJHUKE BHIOOpA M BHAAX OCHOBHOTO 3JIEKTPOOOOPYIOBAHUS
MOJICTAHIINMH;

3. HAy4uTh MPUHUMATh U 000CHOBBIBATh KOHKPETHBIC TEXHUYECKUE PEIICHUS TIPU

pa3paboTKe MPOCKTOB;

4. MIpUBUTH HABBIKU UCIIOJIb30BAHUS HOPMATUBHO-TEXHUYECKON JOKYMEHTALIUN

JUISL IPOCKTUPOBAHUA.

KOMHGTGHHI/II/I, (bOpMI/IpyeMI)Ie y 06yqa10n114xc;1, 3alllTaHUPOBAHHBIC PC3YJIbTAThI
O6yII€HHﬂ 10 AUCHUININHC, COOTHCCCHHLIC C HHAWUKATOPAMHU NOCTHKCHUA KOMHCTGHHHﬁ:

Konx n HanmeHOBaHue Konx n HanmeHoBaHue 3angaHUpOBaHHBIE PE3YAbTAThl O0yUEHUs
KOMIIETCHIIUU MHJUKATOpa JOCTHKEHUS 0 AMCUUIUIMHE (3HATh, YMETh, BIIA/IETh)
KOMIIETCHIINH

[Ipodeccuonansubie kommnerenuu (I1K)




[TK-1 Cnocoben
Y4acTBOBAaTh B
MIPOCKTUPOBAHUHU OOBEKTOB
npodeccnoHaTBEHOMI
JeSITeTbHOCTH

[1K-1.4 OnpenensieT napaMeTpbl
obopynoBaHusi 00BEKTOB
ANEKTPOIHEPTETUYECKUX CUCTEM
U ceTen

3namo:

HopmartuBHO-11paBOBbBIE JIOKYMEHTBHI,
pEerIaMEHTUPYIOIE HOPMBI IPOECKTUPOBAHMS
MOACTAHIUHI U JIMHUN IEKTpOIIepeaadn
OCHOBHBIE  TEXHUYECKHME  XapaKTEPUCTHKH,
KOHCTPYKTUBHBIE OCOOCHHOCTH, Ha3HAYCHHUE U
PEXUMBI pabOThI IIEKTPOOOOPYIOBAHUS
Mertobl pacueTa TOKOB KOPOTKOTO 3aMbIKAHHUS
Ha BBICOKOBOJIbTHBIX MOJICTAHIUAX

[IpyHUKIIBI BBIOTHEHUS! PACYETHBIX MPOEKTOB
3JIEKTPOIHEPTETUUECKUX CUCTEM
HopmaTtuBHO-1ipaBoBbIE JOKYMEHTBHI,
PETIaMEHTHPYIOIIUE HOPMBI MPOECKTUPOBAHUS
NOJICTAHLIMI U JIMHUU 3JIEKTpONepe1adn
B03MOXHOCTH KOMIIBIOTEPHBIX TEXHOJIOTUM M
IPOrpaMMHOT0 0OecrieYeH s B

00J1aCTH MPOEKTUPOBAHUS TIOJICTAHIIUMA U TUHUHT
3JeKTponepe1ayn

Mertobl pacueTa TOKOB KOPOTKOTO 3aMbIKAHHUS
Ha BBICOKOBOJIbTHBIX MOJICTAHIUAX;

[IpuHIMIIBI BBIOJIHEHUSI PACUYETHBIX MPOEKTOB
3JEKTPOIHEPreTUUECKUX CUCTEM

Ymems:
OcymecTBiiaTh BbIOOp 00OpymOBaHUS  AJis
MOJACTAHIIUHA c HCIHOJb30BaHUEM

HOPMAaTHUBHO-TIPABOBBIX JOKYMEHTOB
PaccuurtniBaTh TEXHUYECKHE napameTpbl
ANEKTPOOOOPYIOBAHUS U DIIEKTPUUECKHUX ceTel
OO6OCHOBBIBaTh ~ KOHKPETHBIE  TEXHUYECKHE
pELIeHUs TpU

MPOCKTUPOBAHUHT BBICOKOBOJIbTHBIX
TIOACTaHIIUI M DJIEKTPHYECKUX CETEH
[MpumensTh CIpaBOYHBIC MaTepHabl,
aHAJIM3UPOBAThH HAayYHO-TEXHUYECKYIO
nHpopmanuo A8 BbIOOpa HEOOXOAMMOIO
3JIEKTPOOOOPYI0BAHMS;

Bnaoemy:

CoBpeMEHHBIMU ~ METOJaMHM  IMOUCKa U
00paboTKu HH(pOpMaLMK pU BEIOOpE
000pyI0BaHUS HA MOJICTAHLIUAX

[IppeMaMn ® METONMKAaMU COCTABICHHUS H
pacdera CXeM 3aMELICHUs JJIEKTPUYECKUX
MOACTAaHIUM, DJIEKTPUYECKUX CEeTed  IpH
Pa3IMYHBIX PEKUMOB €€ padOoThI.

HaBbikamMmu  mocTpoeHuss u  pa3paboOTKu
KOHCTPYKIHUN 3JIEKTPOIHEPIETUUECKUX CUCTEM.

TexHnuecKnMHu n TEXHOJIOT'MYECKUMU
0COOEHHOCTSIMH pa3MEIICHUS

00opynoBaHUs Ha BBICOKOBOJIBTHBIX
IIOACTAaHIIUAX.

HaBpikamu ~ rpamMoTHOTO U3JIOKEHUST U
MpeACTaBICHUS PE3yIbTaTOB
COOCTBEHHBIX PAaCUETOB U UCCIICIOBAHUM




2. Mecto aucuuniaudbl B cTpykrype OIIOII

Hucunmirnaa OCHOBBI NPOEKTUPOBAHUS MTOACTAHLINN, TUHUN IEKTPONIEPEAAUH C YUETOM
HOPMATHUBHBIX TPEOOBAHUIN OTHOCHUTCS K YaCTH, POPMUPYEMON y4aCTHUKAMU 00pa30BaTEIbHBIX
OTHOUIEHUHN Y4eOHOro IMmjiaHa Mo HampapiieHuto noarotoBku 13.03.02 DnexTposHepreTvika u

AJIEKTPOTEXHHUKA.
Kon [IpeamecTByromme TUCIUILIAHBI (MOTYJIN), [Tocnenyromye AUCIUTIIMHBI (MOTYIIH),
KOMIIETEHIIUU npaktuku, HUP, np. npaktuku, HUP, np.
VK-1 [Tpon3BoaCTBEHHAS MMPAKTHKA [ToaroroBka k mpoueaype 3alluThl U 3alUTa
(YKCIIIIVATAIIMOHHAS) BBIHYCKHOﬁ KBaﬂHd)HKaHHOHHOﬁ pa6OTBI
VK2 [ToarotoBka K mpoueaype 3alluThl U 3alIuTa
BBIITYCKHOM KBATM(DUKAIIMOHHON pabOThI
VK-3 [ToaroroBka k mpoueaype 3alluThl U 3allUTa
BBITYCKHOM KBAJIM(DUKAIIMOHHON pabOThI
VK4 [ToaroroBka K mpouLeAype 3allUThl U 3alIUTa
BBIITYCKHOM KBATM(UKAIIMOHHON pabOThI
VK-5 [ToarotoBka K mpolEAype 3allUThl U 3allUTa
BBIITYCKHOM KBAJTM(DUKAIIMOHHOW pabOThI
VK-6 [ToaroroBka k mpoueAype 3auluThl U 3alluTa
BBITYCKHOM KBAJIM(DUKAIIMOHHON pabOThI
VK7 [ToaroroBka K mpouLeAype 3alluThl U 3alluTa
BBIITYCKHON KBaTU()UKAIIMOHHON PabOTHI
VK-8 [ToaroroBka k mporeAaype 3alluThl U 3alluTa
BBITYCKHOM KBAJTM(UKAIIMOHHON pabOThI
OIK-1 DINIeKTpOodHEPreTUYecKre cucTeMbl U ceTu  |[loAroToBka K mporeaype 3aliuThl U 3aluTa
DJIEKTPUUECKHUE CTAHIINH U TTOJCTAHIIUU BBIMYCKHOM KBaTN(UKAIMOHHON pabOThI
OITK-2 [lTogroroBka Kk mpoueaype 3aliuThl U 3alUTa
BBIITYCKHON KBaTH()UKAITMOHHON PaOOTHI
OITK-3 [ToaroroBka k mporeAaype 3aliuThl U 3allUTa
BBITYCKHOM KBAJIM(DUKAIIMOHHON pabOThI
OITK-4 [lTogroroBka Kk mpoueaype 3aliuThl U 3alUTa
BBIITYCKHON KBaTU(DUKAIIMOHHON PabOTHI
OITK-5 [ToaroroBka Kk mpoueaype 3alluThl U 3alUTa
BBIITYCKHON KBaTU(DUKAIMOHHON PabOTHI
[ToaroroBka k mporeAype 3amiuThl W 3allyTa
Bonpockl NpoeKTUpOBaHUs U SKCILUTyaTalluy (BBITYCKHOM KBATM(DUKAIMOHHOM pabOTHI
HK-1 00BEKTOB NEKTPHUECKUX CeTel [IpoeKTHpOBaHHWE »OIEKTPUUECKHX ceTeill |
00Opy/lOBaHUsl TOJICTAHIIUN CBEPXBBICOKOTO
HaIpPsHKEHUS
[ToaroroBka Kk mpoueaype 3aliuThl U 3allUTa
BBIITYCKHON KBaJM(UKAIIMOHHON paboThI
I1K-2 TexHudyeckuit  KOHTpPOJb,  OOCIY)KHBaHUE,

PEMOHT M MOHTaX OJJIEKTPOOOOPYIOBAHUS W
JIMHUU DJIEKTponepeayn




Bonpocsl npoekTupoBaHus U HKCILTyaTaluu

I1K-2 .
00BEKTOB AIEKTPUUECKHX CeTel

JJ1s OCBOCHHUS JUCIUILTUHBI 00YyYarOIIUNCS JODKEH:

3HATh:

- TEXHUYECKUE XapaKTePUCTUKU, KOHCTPYKTHBHBIE OCOOCHHOCTH, HA3HAYEHHUE U PEKUMBI
paboTHI AIIEKTPOOOOPYIOBAHUS, TUHHUM SJIEKTPONEpeIauH;

- BOBMOXXHOCTH KOMIIBIOTEPHBIX TEXHOJIOTHI U TPOrPaMMHOTO 0OEeCTIeueHus B

001acTy NPOEKTUPOBAHUS MTOACTAHIIUMI U JIMHUI 3JIEKTpOIepe1auH;

- HOpMaJIbHbIE, aBapUIHbIE, TOCICaBAPUIHBIE U PEMOHTHBIE PEKUMBI PA0OOTHI OTAEIBHBIX
BO3JYIIHBIX JIMHUM, JOIyCTUMBIE NEPErPY3KHU 0 TOKY M TEMIlepaTypaM BO3LYIIHBIX JIMHUHN
TEOPETHUYECKOTO U

HKCIEPUMEHTAIBHOIO UCCIIEIOBAHMS B 00JIaCTH IOCTPOEHUS U pacyeTa;

- (pU3MYeCKUe 3aKOHBI, ABJICHUS U MIPOLIECCHI, IPOUCXOAIINE B JIEKTPOIHEPTETUIECKUX
CeTsX;

- NpaBWiIa TEXHUYECKOM OHKCIUIyaTallMM DJEKTPUYECKUX CTAaHUUM M CETEM B 4YaCTH
000py10BaHUs MOJACTAHIIAMI

- 0a30BbI€ MPOEKTHI JIEKTPOIHEPIrETUIECKUX CHCTEM U UX KOMIIOHEHTOB;

- OCHOBBI BBINIOJHEHUSI PACUYETHBIX MPOEKTOB 3JEKTPOIHEPIeTHUECKUX CHCTEM M HX
COCTABJISIFOLINX;

- TNPUHUUIBI Pa3MELIEHUS OCHOBHOTO 3JIEKTPOOOOPYNOBAHMS Ha BBICOKOBOJIBTHBIX
MO/ICTAHLIMSIX;

- yclIoBUsl 00eCreYeHUsl KOHTPOJIS COOJIOICHUS] TEXHOJIOTUYECKON JUCIUILIUHBI

Ha IIPOU3BOJICTBEHHBIX yYacCTKaXx;

- IPABUJIA COCTABJICHHS PACUETHBIX CXEM 3aMELIEHUS AIEKTPUUECKUX CETEH.

YMETB:

- TNPUMEHATh CIPABOYHBIE MAaTepHalbl, AHAJIM3UPOBATh HAYYHO-TEXHUYECKYIO
UH(pOpMaIHIO;

- NPUMEHSTh KOMIIBIOTEPHBIE TEXHOJIOTMM MJIS BBIMOJHEHUS pPacYeTHO-rpaduyecKux
paboT JIEKTPUUECKUX CETEeH U MOJICTAHIIUII;

- II0JIb30BATHCS] COBPEMEHHOU JINTEPATYPOU

JUTSl IPOBEJICHUSI MAaTEMAaTUYECKUX U MHKEHEPHBIX PaCyETOB;

- aHAJIM3UPOBATh HAYYHO-TEXHUYECKYI0 MHPOPMAIINIO, U3y4aTh OTEYECTBEHHBIN U

3apyOEKHBIN OMBIT IPHU BHIOOPE ANEKTPOOOOPYI0BAHNS;

- TPUMEHATh 3HAHUSA [0 COCTABJICHHUIO JIOKYMEHTALMM IpU HPOECKTUPOBAHHUH
ANEKTPOIHEPTETHUECKUX CUCTEM U CETEM;

- pacCUUTHIBATh TEXHUKO-I3KOHOMUYECKHE MTOKA3ATENN FIEKTPUUECKUX CETEH;

BJIAJETh:

- METOJIaMH1 aHaJIK3a MMOJy4aeMoi HHPOPMAIUH O Pa3BUTHH

AIIEKTPOIHEPTETUYECKUX CUCTEM, a TAKXKE METOJaMH IyOJIMYHOTO BBICTYIIICHUS

Y apryMEHTUPOBAHHOI'O BEIEHUS JUCKYCCHUHU MO NMPOOJIEMHBIM BOIIPOCAM JUCIMILIMHBL

- COBPEMEHHBIMU METOJIaMH IMOUCKA U 00pabOTKH MH(GOPMaLIUK MPU BBIOOpE

000py1I0BaHUS Ha MOACTAHLUAX;

- HaBBIKaMU I'PaMOTHOT'O U3JI0’KEHUS PE3YIIbTATOB

COOCTBEHHBIX pacye€TOB U MCCIIEIOBAHU;

- HaBbIKaMU IIOCTPOEHUS U pa3padOTKU KOHCTPYKLIHUN IEKTPOIHEPTETUYECKUX CUCTEM;




- IPUEMAMHU U METOJIMKAMHU COCTABJICHUS U PACUETa CXEM IJIEKTPUUYECKUX MOJCTAHLINM,
BJIEKTPUYECKUX CETEU U

Pa3IMYHBIX PEKUMOB €€ PaboThI;

- CIIOCOOHOCTBIO PACCUUTHIBATH PEKUMBI pa0OTHI AJEKTPOIHEPTETUUECKUX CUCTEM.

3. CTpyKTypa " coepKaHue TUCHUILTHHbI
3.1. CTpyKTypa QM CHUTIIAHBI

OO6m1ast Tpy10€MKOCTh JUCHUIUIAHBI cOcTaBigeT 3 3aueTHbIX(bie) equnuli(bl) (3E), Bcero
108 yacoB, W3 KOTOPBHIX 59 dYacoB cocTaBiseT KOHTaKkTHas paboTa oOydaromerocs ¢
IpernojaBareyieM (3aHATUS JIEKIMOHHOIO Tuma 16 yac., 3aHATHS CEMUHApPCKOIrO THIIA
(IpakTHYEeCKUEe, CEMUHAPCKUE 3aHATHUSA, JaOOpaTOpHbIE PaOOTHl U T.1.) 24 4Yac., TPyNIIOBBIE U
WHIUBUyallbHbIe KOHCYyJbTauuu 0 vac., mpuem skx3amena (KIIA), 3auera ¢ ouenkoii - 1 yac.,
camocrosiTeNibHass paborta oOyuwaromierocss 32 yac. IlpakThyeckas MOATOTOBKAa IO BUIY
npo(hecCuOoHANBHOM NeATENbHOCTH COCTaBIIsET 4 yaca.

B Cemect
. cero
Bun yae6HO# paboThI 4ACOB p
8

OBIIAA TPYJOEMKOCTD JUCHUITJIMHBI 108 108
KOHTAKTHAS PABOTA OBYUYAIOIIEI'OCA
C ITPEITIOAABATEJIEM, 59 59
B TOM YHCJIC:
Jlexumonnsie 3ansTus (JIek) 16 16
[Tpaktuueckue 3ansatus (Ip) 24 24
KoHnTpomnb camocTosTenbHON pabOThl M HHAs KOHTaKTHAs ) )
pabora (KCP)*
Koncynpranum, cnada u 3ammra Kypcosoit padotsr (KKP) 16 16
KonTaktHbie yacsl Bo BpeMs attectanuu (KITA) 1 1
CAMOCTOSTEJIBHASI PABOTA OBYUHAIOIIETOCA

32 32
(CPC), B TOM uncie:
[ToaroroBka K MpOMEXYTOYHOM aTTecTauu B hopMme: 17 17
(kypcoBas paboTa, 3a4eT ¢ oueHuKOIZ)
DOOPMA INTPOMEXYTOUYHOUATTECTALIMN KP,3a0| KP




3.2. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 pa3fejiaM U BUIAM 3aHATHH

AWALIMND HOFOIHULHI - OHAIrI'BQ
Oll 40Ir'I'eQ 09.LIIhHITOM JOHILIBINHINBA]

HUIBLIILLE HOHhOLAXIWodI 1anwdo

HLYOWIRIIIIA

BIrodLHOM 01MAMIL IIndop

edAredaruyr

(MII99eH ‘BUHIWA ‘BUHBHE)

BUHIhAQO 19LeL9rAedd dramdAdundop

PacnpeneiieHue Tpya0eMKOCTH
(B yacax) nmo BuaaM y4eOHoii padoTbl, BKJIKOYAs
CPC

0I0LY]

BHOWRENE / BLOhRE BhRI))

nnRDUOIUUD
nounhouwdxcowodu 3 pI9OUL0200U

(dod)
EHO@&Q NHOEAHBHNOHOOENO AQOQHEOVH

‘h'Ld
‘BLHOTALD BLOORd BRHAINLEOLIOWR))

UUTTRI9IrAOHON d19g0nAd |

19100ed dargHdoredoge]r

BLHUL 0I0XOdeHUNOD
/ OIOMOORH LRI BULEHRE

BLML
OJOHHOMIINOL BULEHEBE

drysna)

Pa3nensl
MUCIUAILINHEBI

Paznen 1. OcHOBHBIE IMPHUHIMUIIBI ITPOCKTUPOBAHHA BLICOKOBOJIBTHBIX JICKTPHUUYCCKUX MOACTaHIUH




1. Monaynb
1.0OcHOBHEIE
MIPUHITATIBI
MPOEKTUPOBAHUS
BBICOKOBOJIbTHBIX
AIIEKTPUUECKUX
MHOJICTAaHIIUU

20

IIK-1.4
-B3,
IIK-1.4
-V2,
IIK-1.4
-V3,
[IK-1.4
-V1,
IIK-1.4
-BI,
[IK-1.4
-31,
IIK-1.4
-33,
IIK-1.4
-B2,
[IK-1.4
-32,
[IK-1.4
-34,
[IK-1.4
-B4

J1.1,
J1.15

712.29
232
L8,
.13
214
12,35
12,44
711,34
233
71138
242
12,45
217
117
71,24
J11.30
28,
218
110

J12.10

J2.11

TCCT

TECT

15

Paznen 2. OcHOBHOE 3HEpreTHyecKoe 000pyJ0BaHNE IPUMEHIEMOE Ha MOACTAHIIUIX




[IK-1.4
-31,
[IK-1.4
-V1,
[IK-1.4
-V3,
[IK-1.4

2. Monaynb -32,

2.0cHOBHOE

OQHCPIreTUYCCKOC

[IK-1.4
Y2,

obopynoBaHue IK-1.4

MPUMEHSIEMOE
MOJICTAaHIIUIX

Ha -B1,
IIK-1.4
-34,
IIK-1.4
-33,
IIK-1.4
-B2,
IIK-1.4
-B3

J1.9,
J1.14

JI1.22
,J12.9,
J2.22
J12.34
, JI1.4,
J1.19
J1.36
J12.20
, 2.7,
J1.16
J2.16
J2.24
JI1.20
J2.27
J12.28
, 1.2,
J1.6,
J2.12
J2.13
, JIL.1,
J1.12
J2.21
J12.23
J1.11

J12.40

TCCT

TECT

15

Paznen 3. PexxumMbl paboThI 371€KTPOYCTaHOBOK Ha BHICOKOBOJIBTHBIX MOACTAHLIUAX




Jd1.1,
JI1.29

J1.31
J12.47
J12.48

IIK-1.4 | J11.33
-32, ,
I1K-1.4|J11.37
-31, |, JI2.9,
IIK-1.4|J12.16
-33, )
I1K-1.4|J12.22
-34, ,
IIK-1.4|J11.25
-V3, )
IIK-1.4|JI12.30 [tecTt |recT |15
-V2, ,
IIK-1.4|J12.31
-V1, ,
IIK-1.4|J11.18
-B2, ,
IIK-1.4|J12.36
-B4, ,
I1K-1.4|J12.39
-B3, ,
IIK-1.4|J11.19
-B1

3. Pexxumbl paboOThI
AIIEKTPOYCTAHOBOK
Ha 8| 4 6 8 18
BBICOKOBOJIBTHBIX
MOJICTAHIIUSX

JI1.26
J12.20
J12.46
, JI1.3,
JI1.27

J12.41

Paznen 4. Dkcrutyaraiusi BBICOKOBOJIBTHOIO CHJIOBOTO 00OPYAOBaHUs. 3allUTa OT BHEIIHUX KOMMYTAIlMOHHBIX
IepeHanpsHKEHU N




JI1.32

[K-1.4( ,
-31, |J12.43
[K-1.4( ,
-B3, | JI1.7,
[TK-1.4[JI1.28
4. Dxcruryaranus -V1, ,
BBICOKOBOJILTHOT'O I[IK-1.4(JI12.6,
CHJIOBOTO -B2, |J12.38
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3.3. TemaTn4yecKuii IJIaH JEKIIHOHHBIX 3aHATHHA

Howmep paznena . TpynoemkocTs
P pasi TeMbl TEKIIMOHHBIX 3aHITUI pyA ’
JUCLIUIUINHBI yac.
1 OcCHOBHOE IIEKTPOOOOPYI0BAHNE BHICOKOBOJIBTHBIX MOJICTAHIIUI 2
2 Bei0op anexkTpuyeckux amnmapatoB M TOKOBeAyIIMX dacTeil. OOumiue ’
TEXHUYECKHUE TPEOOBAHMSI.
3 [TpoBenenue U3MepeHHii Ha SHEPreTHUECKNX 00BbeKTax. TexHuueckue 5
CPEJCTBA HEPA3PYIIAIOLIETO KOHTPOJIS.
4 CunoBbie TpaHchOpMaTOPhI U aBTOTPAHCHOPMATOPHI. 2
5 CoOcTBeHHbIE HYK/bI JICKTPUYECKUX CTAHIUH. 2
6 Knaccudukanus pacrnpeneauTebHbIX YCTPOUCTB. 2
7 Pexxumbl paboThI 3JIEKTPOYCTAHOBOK HA 3JIEKTPUUECKUX CTAHIUAX U )
IIOJICTAaHIUSIX
] Orpannyenue TokoB K3 Ha BBICOKOBOJIBTHBIX IOJACTAHIMSX. 3alIUTa OT ’
TepeHaNpsKEHUN
Bcero 16
3.4. TeMaTH4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI
Howmep paznena . TpynoemkocTts
P pasl Tembl IPaKTUYECKUX 3aHATUI PyA ’
JUCLUTINHBI yac.
1 BBICOKOBOJIBTHBIE BBIKJIIOUATENIN 2
2 Bb100op u3MepuTenbHbIX TpaHc(hOpMaToOpoB 2
3 Bb160p HEMUHENHBIX OrpaHUYUTENCH TepeHanpsKEHUS. 2
4 Orpannuenue TokoB K3 Ha ctopone HH noacrannmii 2
5 TemnepaTypHbple peXUMBI M TEIUIOBBIE IPOLIECCHI IPU Harpese ’
TpaHchOpMaTOpPOB.
6 Co6CcTBEHHBIE HYX/IbI JIEKTPUUECKUX MOJCTAHIIUMI. 2
7 Br160op cuiioBbIX TpaHc(hOopMaTOpOB Ha MOJICTAHLIUAX 2
8 TumnoBsle KOHCTPYKIIUH U BBIOOP JKECTKHUX IIWH M TOKOIIPOBOJIOB. 2
9 BeI60p BEICOKOBOJIBTHBIX KaOelnei 2
10 DJeKTpuYecKue NpoIecchl B ceTIX ¢ 3(p(HEeKTUBHO-3a3eMIICHHOM 2
HEUTPaJIbIO.
1 3ammTa  OTKPBITBIX  paclpeAeiuTenbHbIX  ycTpoiicTB  (OPY) )
NIOJICTAHIIMI OT NPSMBIX yIapOB MOJIHUU.
12 ABapuitHble U CHCTEMaTUYECKHUE MEePETPYy3KH. 2
Bcero 24

3.5. TemaTu4yeckuii NJIaH JJadOOPaTOPHBIX padoT

JlaHHbIii BUA pabOThI HE MPEYCMOTPEH YUEOHBIM IJIAHOM




3.6. CamocrosiTesibHasi padoTa CTyIeHTa

Howmep paznena Bux CPC Conepxanie CPC TpynoemMkocTsb,
JIUCIUTIITUHBI qac.
OmnpeneneHre  SJIEKTPUYECKUX  HArpy3okK
TpusmeI HOTpe6erJIeFI W cocTaBiieHMe OajaHCOB
MPOEKTHPOBAHHS aKTUBHOM  MOIIHOCTH  II0  OTAEJIbHBIM
3JIEKTPOIHEPTETUYECK TIOACTaHIHAM
. X CHCTeM 1 cereii.  |A 2HEproysiam, 06OCH9BaHHe COOp}’)KeHI/IiI )
D ITEKTPOOGOPYTOBAHIE HOBBIX MOJICTAHIIN ] u JIMHUH
N 3JIEKTPOIIepEIayuH. Br16op RacquHHX
0BIACTH €ro PEXKHUMOB pa60T111 3JIEKTPOCTAHIIMM, €CIU K
HpHMEHEHuS. paccMaTpuBaeMOM  CETH  MPUCOETUHEHBI
ANEKTPOCTAHIIMU, W ONIPEACIICHUE 3arpy3Ku
ODOEKTUDVEMON AIEKTDUYECKON CETH
DJIEKTPUYECKUE pacyeTnl pa3JIUYHBIX
PEKUMOB pabOTHl CETH U 0OOCHOBAaHUE CXEM
MOCTPOEHUS CETM Ha PacCMaTPUBAEMBbIEC
Komruiekrabie pacdeTHbIe YPOBHHU; IPOBEPOYHBIE PACYETHI
pacrpeaCIuTeIbHbIC  |cTaTUYECKON M JUHAMHYCCKOM
YCTpOJiCTBA. YCTOMYUBOCTH napajuieIbHON paboThI
) IIpOeKTUPOBAHUE  |3;eKTpOCTAHIMIA (BBITIOJIHAIOTCS npu 8
INPOMBIIICHHBIX,  |IPOEKTUPOBAHMM  DJIEKTPUUYECKHX  CeTei
CEIBbCKUX U 00BbEeIMHEHHBIX HUIIN
TOpOACKHUX MOIIHBIX OTAEIBHBIX 3HepFOCI/ICTeM),
MO/ICTaHIIHH. BBISIBJIEHME  OCHOBHBIX  TpeOOBaHUH K
CHCTEMHOM ITPOTUBOABAPUINHON aBTOMATHUKE.
CocraBnieHue Oaanca peakTUBHOM MOIITHOCTH
Y BBISIBJIEHUE YCIOBUM
IIpoexktrpoBaHme peryJImupoBaHus HanpspKCHUS B CETH,
pacupeesIeHus obocHOBaHUE IYHKTOB pa3MeneHus
SJICKTPOSHCPIUH. KOMIIEHCUPYIOIINX YCTPOMCTB, MUX THUIOB U
3 Ob6ecneuenne MOIIHOCTU. Pacuersl TOKOB  KOpPOTKOIO 8
HOPpMAaTHUBHBIX 3aMBIKaHUsI B IPOEKTUPYEMOM CE€TH H
ToKasaresen YCTAQHOBJIEHHE TPEOOBAHUN K OTKIIIOYAIOIEH
Ka4decTBa CIIOCOOHOCTH KOMMYTAllMOHHOM ammaparyphl,
SJICKTPOSHEPI MU pa3paboTKa MpeATIOKEHUH MO OrpaHUYECHUIO
TOKOB KOPOTKOT'O 3aMbIKaHU4.
Beibop u  oOOCHOBaHHE  KOJIMYECTBA,
[TpoexTrpOBaHUE CXEM |MOIIHOCTH M MECT YCTaHOBKH
pacopeaeimTEeIbHBIX |Qyroracsamux peakToOpoB AJIs1 KOMIICHCAIlMU
YCTPOMCTB. €MKOCTHBIX TOKOB. (CBOJHEBIC JaHHBIC IIO
4 KoMITOHOBKA OTKPBITHIX |[HAMECUEHHOMY o0BeMy pa3BUTHUSA 8
Y 3aKPBITHIX ANEKTPUYECKOM  CETH, HaTypallbHblE U
pacIpe€aCIUTEIbHBIX |CTOMMOCTHBIC ITI0KA3aTeId, 0U€PEIHOCTD
YCTPOMCTB BBICOKOTO  [pa3BUTHSL.
HAPSDKEHUS
Bcero 32




4. O0pa3oBare/ibHbI€ TEXHOJOTHH

[Ipn peanuzanuu JUCHUTUIUHBI

"OCHOBBI

IMPOCKTUPOBAHUA HOHCT&HHHﬁ,

JIAHUN

AJIEKTpoIiepeaad ¢ y4eTOM HOPMATUBHBIX TpeOoBaHMU" 1o oOpa3oBaTeIbHBIM IMpPOTpaMMaM

MOATOTOBKK  0aKaJlaBpOB

13.03.02

DNEKTpOIHEpPreTUKa U DIIEKTPOTEXHUKA,

"DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETH" UCTIOJIb3YIOTCA:

JIMCTaHIIMOHHBIE  KYPCBI

https://Ims.kgeu.ru/course/view.php?1d=2866
- DneKTpoHHBIE 00pazoBarenbHbie pecypchl (DOP) pasMenieHHbIe B TUYHBIX KaOMHETaX
ANEeKTpOHHOTO yHUBepcuteTa KI'DY

5. OuenuBaHue pe3yjbTATOB 00y4YeHUSI

npoduns

(IK) pa3memennsie Ha mwionjaake LMS Moodle:

OueHuBaHUE PE3yIbTATOB OOYYEHHUS IO JUCHUIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, IPOBOAUMOTO 1o OambHO-peiiTunroBoit cucreme (bPC), u
MIPOMEKYTOUYHON aTTECTALNU.

O0001IeHHbBIE

KpUTEPUH

n IIKajia

OLCHUBAHUA

YPOBHS

c(hOpMHUPOBAHHOCTH

KOMIICTCHIIM (I/IHI[I/IKaTOPa JOCTHIKCHMUA KOMH@TCHHHI/I) II0 uTOraM OCBOCHUA JHUCHUIIIIMHBI:

[Inanu- O060011eHHbIE KPUTEPUH U 11IKAJIa OLICHUBAHUS PE3yIbTaTOB 00YUYEeHUs
pyeMbIC HEYJIOBJIET- y/IOBJIET-
pe3yilb- XOpOLIO OTJIIMYHO
BOPUTEIHHO BOPUTEIHHO
TaThI
oGyuenns HE 3a4TEHO 3a4TEHO
MU HIMATBHO YpoBeHb  3HaHMK  B(YpOBEeHb 3HAaHMH B
YpoBeHb 3HAHUN HUKE N o0beme, obbeme,
[ToHOTa |MMHMMAaJIBHBIX JIOTYCTHMBIH -~ YPOBCHE
SHANMIL.  mMeer  MecTo|COOTBETCTBYIONIEM COOTBETCTBYIOILLIEM
3HaHUU |TpeOOoBaHMIA, UMEIOT ’ porpaMme, UMeeT|porpaMMme
MHOT'O HerpyObIX
MECTO - MECTO HECKOJIBKO|TIOArOTOBKH, oe3
HErpyObIX OmHO0K OLINO0K
[IponemMoHCTpUpOBaHBI
[IponemoHCTpUpPOBaHBI poa pHp
[IponemoHCcTpUpOBaHBI BCE OCHOBHBIE YMEHUS,
[Tpu peleHnn BCE OCHOBHBIE YMEHUS,
OCHOBHBIE YMEHH, pEILIEHbl BCE OCHOBHBIE
CTaHJApPTHBIX 3a7a4 He pelIeHbl BCE OCHOBHbBIE
pEeIIeHbI TUIIOBBIE 3ala4yl C OTIEIbHBIMU
Hanuune |mpoaeMoHCTpUpOBaHbI 3aJaud  C HerpyOobIMu
. 3aJjaud  C HEerpyobIMHU HECYIIECTBEHHBIMU
YMEHHUI [OCHOBHBIE YMEHHUS, OIIMOKaMU, BBITIOJTHEHBI
OIIMOKaMH, BBITIOJTHEHBI HEJ04YeTaMH,
UMEIOT MECTO TpyOble BCE 33JaHUS B IOJIHOM
BCE 3aJaHMs, HO HE B BBITIOJITHEHBI BCE
OIINOKHU o0bemMe, HO HEKOTOpPbIe
[IOJIHOM 00BEME 3aaHisl B IIOJIHOM
C HeJloueTaMu
o0beme
IIpn peLeHnu .
Hammume |cTaHzapTHBIX 3a7ad He Nmeerca munumanbsHbiid([IpogemonctpupoBans! |[IpoaeMoHCTprpOBaHbI
HaBskos | OI[eMpOHCT HDOBAHDI Ha0Op HAaBBIKOB Is1|0a30Bble HABBIKM NPU[HABBIKM HpPU pEIIECHUU
(BrazeHHe 653013516: p pHaBHKH pellIeHns] CTaHJAPTHBIX|pEIIEHNH CTaHIAPTHBIX|HECTAHJAPTHBIX 3aaad
OIBITOM) |HMEIOT MecTO rpyGHé 3a7lad ¢ HEKOTOpPhIMH([3a7ad4 C HEKOTOPHIMHU|OE3 01112 (03 u
OLLIGKIL HeZ04eTaMu HEJ0YETaMH HEJ04YETOB
<
% & £ S{Kommnerennus B CdopmupoBannocts  |ChopMupoBaHHOCTH ChopmMupoBaHHOCTB




KOMITETEHIIUH
AN KOMIIETEHIINH B LEJIOM KOMIICTCHIUH
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[[Ixana oreHKH pe3yabTaTOB O0yUEHHUS M0 JUCIUTUINHE:
YpoBeHb c(hOPMHPOBAHHOCTH KOMITCTCHIIUN
- § w = (MHIUKAaTOpa JOCTUKEHHSI KOMITETEHITUH )
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= & 20 z 3ariaHupOBaHHBIC Bricokuii Cpennuit Hwxe cpennero Huskuit
S 5 ! § & |pe3ynbraTel 00yuenus
S | = § 5 110 JUCIMTLIMHE [ITkajna OLleHUBaHUS
g |xg¢e OBJIET- HEYJIOBJIET-
2 |g R g OTJIUYHO XOpOIIO0 A A
4 BOPHUTEIIHHO BOPHUTEIIHBHO
3aYTEHO HE 3a4TCHO
3HaTh
3HaeT OCHOBHBIE
3Haer
TEXHHYECKUE
3HaeT OCHOBHBIE OCOOEHHOCTH,
XapaKTePUCTHK
TEXHUYECKUE Ha3HauYeHUE
OcHoBHBIE ,
XapaKTEPUCTHUK 3IEKTPOOOOPY
TEXHUYECKUE KOHCTPYKTUBHBI 3Haer
u, OBaHMSI, ero
XapaKTePUCTHKH, ¢ O0COOCHHOCTH, Ha3zHauCHHE
KOHCTPYKTHBHBI HEKOTOpHIC
K-1 | TK-1 4 [KoHCTPYKTHBHBIC Ha3HAYeHHEe U OCHOBHOTO
-1 e ocobeHHoOCTH, TEXHUYECKUE
0COOEHHOCTH, PEXKUMBI PabOTHI AJIIEKTPOOOOPY
Ha3HAYCHUE W XapaKTePUCTHK
Ha3HauYeHUE AIIEKTPOOOOPYT OBaHMSI.
PEKUMBI pabOTHI n. Ilpm otsete
PEKUMBI paboTsl OBaHMSI. IIpu Honyckaer
AIEKTPOOOOPY MOKET
3JIEKTPOOOOPYI0BAHU OTBETE  MOJKET rpyObIe OIIMOKH.
OBaHMsL. He JOIyCTUTD
s JOTTYCTHUTD
JIOTTYCKaeT MHO>KECTBO
HECKOJIBKO
OLIOOK. MEJKUX
HErpyOBIX
OIINOOK.
OLINOOK.




3Haer

oonpumucTBo  |IImoxo  3Haer
3HAaCT OCHOBHBIC HOPMAaTHUBHO- HOPMATUBHO-
HOPMAaTHUBHO- IIPaBOBBIX MPaBOBbBIC He 3naeT HOpMBbI
IIpaBOBLIC JOKYMEHTOB, JOKYMCHTHI, MMPOCKTUPOBAHU
HopmarusHo- JIOKYMEHTBHI, pernameHTupy |PEIIAMEHTHPY |,
IPABOBBIC JOKYMEHTBL, [PETIIAMEHTUDPY  |joIqMX  HOPMBI[IOLIME  HOPMbI|PETIAMEHTHPOB
PETJIAMEHTHPYIOIINE  [FOIMEe  HOPMBI|[IpOoeKTHPOBAHK |IPOCKTUPOBAHH |aHHbBIC
HOPMBI IMPOCKTUPOBAHU |g HOI[CTaHHI/Iﬁ ula HOI[CTaHLII/Iﬁ H|HOPMATUBHO-
MPOEKTUPOBAHUS sl TIOJACTAHUMHI H|uuuii JIMHUN MPaBOBBIMHU
MOACTAHUMN W JTUHUN |THHUAN seKTponepena |dICKTpoIepesia |IOKyMCHTAMH,
3JIEKTpoIepeiaun anekTponiepena |uy. Ilpu orsere|4u.llpu  orBere|npu OTBETE
4qu. He|moxer MOXET JOITYCKaeT
JIOIYCKAeT JIOMYCTHTh JIOIYCTUTD rpyObIe OIHMOKH.
omuoOoK. HECKOJIBKO MHOKECTBO
HErpyObIX MEIKUX OLINOOK.
OIMOOK
OITyCKaeT
3Haer Homy
3HaeT OCHOBHBIC|OMMOKHU npu
CYILIECTBYIOIIINE
periaMeHTupy |ohopMIIeHUH 3HaHUE TpaBUI
HOPMAaTHBHO- .
DABOBLIE IOIME  HOPMBbI[OCHOBHOM odopMIIeHUS
HopmarusHo- ILEK MCHTEL MPOEKTUPOBAHU [KOHCTPYKTOPCK |OCHOBHOMU
MIPaBOBBIE JOKYMEHTHI, y ’ sl TIOACTAHIIUM H|OH KOHCTPYKTOPCK
periiaMeHTupy . N
periiaMeHTHPYIOIINe Jole  HODMBI JIHHUN JIOKYMEHTAIlul |0o¥
HOPMBI P ANIeKTpolepeaa |NOACTAHLMM  M|AOKYMEHTAIu!
MIPOEKTUPOBAHU N
MPOCKTUPOBAHUS . |uu. Ilpu oTBeTe|nuHuUM HIDKE
N .| moncraHmuil m
NOACTAHUMH W JMHME| MOXET ANEKTpornepesa |MUHUMAIbHBIX
3JIEKTpoIIepeaun JIOIIYCTUTD yu. [Ipu otBere|rpeOoBaHuUi,
3JIeKTpornepeia
w Ho|HecKOIbKO MOXET JOITyCKaeT
) HErpyOBIX JIOITYCTUTD rpyObIe OIMOKH.
JOTTyCKaeT
OIIMOOK. MHOECTBO
OIHOOK.
MEJIKHX OIMHOOK.
3HaeT METOJUKY
COCTaBJICHUS
oXEM Homyckaet He yMeer
OIIINOKH MIPU |COCTaBIATh
3HaeT 3aMCEIICHUS IS
COCTaBJICHUU MU |CXEMBEI
TIPUHITATIBI MIPOBEICHUS
pacyere  CXeM|3aMelieHUs
[IpuHuunsI BBIIOJIHCHUS pacyeTHBIX
3aMeIIeHUs AIIEKTPOIHEPTET
BBINIOJTHEHUS pacyeTHBIX MIPOEKTOB
AIEKTPOIHEPIeT |MYECKUX CUCTEM.
pacyeTHBIX MPOEKTOB|IPOEKTOB AIEKTPOIHEPIeT
nyeckux cucrem. |IIpu
AJIEKTPOIHEPTETHIEC |IIEKTPOIHEPTET |MIECKUX CHUCTEM.
[Ipu OTBETE|BHIITOIHEHUN
KHX CHCTEM nueckux cuctem.|[Ipu OTBETE
MOXKET pacyeToB
He nomyckaer|moxer
JIOIyCTUTD JOITyCKaeT
OLIHOOK. JIOMTYCTUTh
MHOKECTBO JIOTTyCKaeT
HECKOJIBKO
MEJIKUX OIIUOOK. |TpyOBIe OMINOKY.
HerpyObIX

omn0oK.




3Haer

MIPUHIIMIIBI
pacuerta TOKOB|3HaeT  ocHOBHI|/lomycKaeT He SHACT
KOPOTKOT'O pacuera  TOKOB|OLIMOKHU npu
METOJIbI pacyera
3aMBIKaHUS  HAa|KOPOTKOTO pacuere  TOKOB| .
BBICOKOBOJIBTHHI [3aMBIKaHHUsI ~ HA|KOPOTKOTO
Meronsl pacuera KOPOTKOTI'O
X TIOJICTAHIUSIX.|BBICOKOBOJILTHBI |3aMbIKAHUSI ~ HA
TOKOB KOPOTKOTO 3aMbIKaHUs  Ha
HeoOxomumoe [X MOACTaHIMAX.|BBICOKOBOJIBTHBI
3aMBIKaHUS Ha BBICOKOBOJIBTHBI
obopynoBanue |[Ipu OTBETE|X MOJICTAHLIUAX.
BBICOKOBOJIBTHBIX
JUIS 3alUTHI|[MOXKET [Ipu OTBETE
MOJICTAHITUSIX noactaHusax.[1
AJIEKTPOOOOPY |IOMYCTUTH MOXKET " oTBETE
OBaHMS OT TOKOB|HECKOJIBKO JOTIYCTHUTD p
JIOITyCKaeT
KOPOTKOTO HerpyObIX MHO>KECTBO
rpyObIe OIIMOKH.
3ambikanus. HelommOoxk. MEJIKUX OIIUOOK.
JIOTTyCKaeT
OIIHOOK.
3HaeT 3Haer
IInoxo 3HAET
BO3MOXXHOCTH  [BO3MOXKHOCTH
BO3MOXKHOCTH
KOMITBIOTEPHBIX |POrpaMMHOIO
9 nporpammuoro (He 3HaeT
BosmoxHocTn TEXHOJIOTUH  w|oOecrieueHus B
o0ecrieueHus B |CYIIECTBYIOIIEE
KOMITBIOTEPHBIX MPOrpaMMHOT0  [oGnactu
9 obractu MPOrpaMMHOE
TEXHOJIOTHH u|obecrieueHus MIPOCKTHPOBAHH
.. _|mpoextupoBanu [oGecneuenue B
MPOrPaMMHOTO JUISE s TOJICTAaHIIUN U .
o sl TIOJICTaHIIU H|00nacTu
obecrieueHus B obnactu JTUHUN N
JTUHAK MIPOSKTHPOBAHH
obnactu MPOEKTUPOBAHU [3TIEKTpoIepeia .
. JNeKTponepeaa |8 moacTaHuui U
MIPOSKTUPOBAHHUS s mojactaniuil ulun. [Ipm oTBete o
. . M yn. IIpu orBere|nuHuin
MOJCTAHIMI U JTMHUIMA |THHUAN MOJXKET
MO>KET aNeKTponepeaa
AJIEKTpOIIepeIaun AJIEKTpOTIepeia |IOMyCTUTh
JOITYCTHTH 9H.
YH. He|neckoinbko
MHO>KECTBO
JIOITyCKaeT HerpyObIX
MEJKHX OIIHUOOK.
OIINOOK. OIINOOK.
3HaeT  OCHOBBI
[Tnoxo 3HAET
BBITIOJTHCHUS
3Haer OCHOBBI He 3HaeT
pacueTHBIX
TIPUHITAITHI BBITIOJTHECHUS METOJTUKY
MIPOEKTOB
BBITIOJTHEHUS pacUeTHBIX BBITIOJTHEHHSI
INEKTPOIHEPTET
pacueTHBIX MIPOEKTOB pacUeTHBIX
WYCCKUX CUCTEM.
MIPOEKTOB 3naer ANEKTPOIHEPTET |MPOESKTOB
AJIEKTPOIHEPTET WYECKUX CHUCTEM, [3JIEKTpOIHEPTeT
[TpuHIHATIBI KOMITOHOBKY
WYECKUX CHUCTEM. .  |xommoHOBKY WYECKUX CUCTEM.
BBITIOJTHEHUS KOHCTPYKIIUN .
[TpuHIATIBI KoHcTpykuuid  |KoMmoHOBKY
pacUeTHBIX IPOCKTOB pacnpenenuresn .
pa3paboTku . |pacmpenenuren |KOHCTPYKIUI
DIIEKTPOIHEPTETUYEC . |pHBIX yCTpoiicTB 9
KOHCTPYKIIUH BHBIX YCTPOWCTB|pacmpenenuTen
KHX CHCTEM BBICOKOBOJIBTHBI .
pacmpeaenuTen . |BBICOKOBOJIBTHEI [BHBIX YCTPOWCTB
. |x momcranmmii. .
BHBIX YCTPOHCTB| orpere|t  TOAICTAHIHH. | BBICOKOBOMIBTHBI
BBICOKOBOJIBTHBI M(I)))KGT [Tpu OTBETE|X TMOJICTAHIIUK.
X  TOJCTaHIIMH. MOJXKET [Tpn OTBETE
JOTIYCTHUTD
He  nmomyckaer JOMTYCTHUTH JIOITYCKAaeT
HECKOJIBKO
OmHOOK. MHOECTBO rpyOBI€ OIIMOKH.
HErpyOBIX

OLINOOK.

MEJIKUX OLIUOOK.




3Haer  ocHoBbI|/[omyckaeT
pacdeTa  TOKOB|OITHMOKH npu
3HaeT METOAUKY|KOPOTKOTO pacuere  TOKOB
pacyera TOKOB|3aMbIKaHHMs  HAa|KOPOTKOIO He yMeeT
Metonbl pacuera
KOPOTKOTO BBICOKOBOJIBTHBI |3aMBIKaHUSL ~ HA|pacCUUTHIBATH
TOKOB KOPOTKOTO
3aMBIKaHHUs  HA|X IOJCTAHLMIX.|BBICOKOBOJIBTHBI |[TOKH KOPOTKOTO
3aMBIKaHUS Ha
BBICOKOBOJIBTHHI |[Ipn OTBETE|X TOJICTAHIMIX.|3aMBbIKAHUA  HA
BBICOKOBOJIBTHBIX
X MOJCTAHLUAX. MOKET [Ipu OTBETE|BbICOKOBOJILTHBI
HOJCTAHIUAX;
He pmomyckaer|nomycTuTh MOKET X MOJICTAHIIUSAX.
OLIMOOK. HECKOJIbKO JIOIyCTUTh
HETpyObIX MHO>KECTBO
OLINOOK. MEJIKUX OLIUOOK.
YMerb
YmMmeer
YMmeer Honyckaer
OCYIIECTBIIST
OCYILIECTBIIATh OLIMOKHU pu
BBIOOD He 3HACT
BBIOOD BBIOOpE
Ocy1ecTBiiTh BBIOOP o0opynoBaHus METOJIUKY
000pyI0BaHUs 00opyI0BaHUs
o0opymoBanus  Jans . |st BbIOOpA
. JUIs TIOACTaHIMN e
MOJICTAaHIIU I c BBICOKOBOJIBTHBI 000pyIOBaHUS
c ., |BBICOKOBOJIbTHBI
UCIIO0JIb30BaHUEM X  TMOACTaHIMH. . |mns
UCIIOJIb30BaHUE X  TOJCTaHIIUH. .
HOPMAaTHUBHO- [pu OTBETE MOJICTAHIIM .
M HOPMAaTUBHO- [Ipn OTBETE
IPaBOBBIX MOKET ITpu OTBETE
IPaBOBBIX MOXeET
JOKYMEHTOB JOMyCTUTh JOMyCKaeT
noKyMeHToB. He JOMTyCTUTh
HECKOJIBKO rpyObie OIIMOKH.
JIOITyCKaeT MHOX€ECTBO
HerpyObIX
OIINOOK. MEJKHUX OIIMOOK
OLIMOOK.
YmMmeer
Honyckaer
IIPUMEHSATD He yMeer
Ymeer OLIMOKH pu
HY)KHBIE IPUMEHSTh
000CHOBBIBATh BBIOOpE HYKHBIX
TEXHUYECKUE HE00X0/IUMBbIe
KOHKPETHBIE TEXHUYECKUX
O060CHOBBIBATH peuieHus npu . TEXHUYECKHE
TEXHUYECKHE peleHui mpu
KOHKpPETHBIE pa3paboTke peleHus pu
peLeHHs IpH pa3paboTke
TEXHUYECKHUE PEIICHHS MIPOEKTOB pazpaboTke
pa3zpaboTke MIPOECKTOB
npu BBICOKOBOJIHTHBI IIPOEKTOB
IIPOEKTOB .. |BBICOKOBOJIBTHBI
IPOCKTUPOBAHUT X TIOJICTaHITUH U .. |BBICOKOBOJIBTHBI
BBICOKOBOJIBTHBI X TIOJICTAaHITUH U .
BBICOKOBOJIbTHBIX . |smexTpuueckux X TOJCTaHIMH U
. X TOJCTaHUUN U . NEKTPUUECKUX
TIOJICTAaHIIN I ceTen. [pu " AIIEKTPHUYECKUX
. [pmeKkTpudecKkux CETEeH. [Ipn N
AIIEKTPUUYECKHUX CeTel . OTBETE  MOXET cerei. [Tpu
ceTen. He OTBETE  MOXKET
JOTTyCTUTh OTBETE
JIOITyCKaeT JIOTTyCTUTh
HECKOJIBKO JOMyCKaeT
OLINOOK. MHOKECTBO
HerpyObIX rpyOble OMMOKH.
MEJKHUX OIINOOK.
OLINOOK.




YMmeer Homyckaet
Vieer paccUMTHIBATh  |OMIMOKHU mpu|He yMeeT
acouprpars | TCXHAIECKHE pacuete paccuuTHIBAThH
P ACCUMTELBATE ECXHI/I‘IGCKI/IG napaMeTpbl TEXHUYECKUX  |TEeXHUYECKHE
TeXHIHECKIE HapaveTphI ANIEKTPOOOOpY.l [mapameTpoB napaMmeTpbl
HapaveTpi 51eKTPOOBOPYII OBaHUS U |[amexTpoodopyn [3mexTpoodopyn
SEKTPOOGODYIOBANH |oBars 4|P7EKTPHIECKUX  lOBanHs u|oBaHUS U
- p()J'IeKIl)“ ynqecm/[x N—— ceTen. IIpu|31eKTPUYECKUX |IMEKTPUIECKUX
cereil p ceTeﬁp HeloTBETE  MOMKET cereil. [Ipu|cerei. [Ipu
o1 éKaeT JOTTYCTHTH OTBETE  MOXKET|OTBETE
omny601< HECKOJIbKO JOTTYCTHUTD JIOITYCKaeT
' HerpyObIX MHOKECTBO rpyObie OmuOKy.
OIMOOK. MEJIKHX OIITHOOK.
He MEET
Ymeer Ymeer Homyckaet Y
UCIIOJIb30BAaTh
UCIONIb30BaTh  [MCIIOJIB30BATh  |OLIMOKHU A e
[TpumeHsITH CIIPaBOYHBIC CIIPABOYHBIC BEIOOpE P
MaTepuaibl
CIPaBOYHbIE MaTepuabl, MaTepuabl HEO00X0IUMOTO aHaJIESI/I OI;aTI)
MaTepuabl, MIPOBOJIUTH HEOOXOIUMBIE  |IJIEKTPOOOOPY HAVLHO p
aHAIIM3UPOBATH aHaJIM3 Hay4YHO-|BBIOOpA OBaHUS c TezII{II/IIIeCK °
HAyYHO- TEXHUYECKYIO|TEXHUYCCKOW  |HEOOXOIUMOTO  |ITOMOIIBIO o Mauzfo
uH(bOpMaLIHIO Uisi| uHGOpMaUU  |3JIEKTPOOOOPYl [CIIpaBOUHBIX - p sEGOba
BEIOOpA TSt BBIOOpa|OBaHMS. [Ipu|maTepuanos. p
HEe00XO0IUMOT0
HE00X0IMMOT0 HeoOxomumoro |otBete  moxet|[Ipu OTBETe| o TpOOGODY
AIEKTPOOOOPYIOBAHH |IJIEKTPOOOOPY |HOMYyCTHTH MOXKET OBaHHI:I p% u
A, OBaHMUS. He|neckonbko JOTTYCTHTD OTBETe ' p
JIOITyCKaeT HEerpyObIX MHOECTBO
JIOTTYCKaeT
OINOOK. OIIHOOK. MEJKUX OITHOOK.
rpyOble OMMOKH.
Bnanerts
Bnaneer
Buageer METOJIaMHU
METOIaMH ToncKa,
[IOMCKa 00paboTKH
2
06paboTKH uHpopmaruH
A — L BEIGOpe|[lonyckaer
OIITNOKH pu
npu BEIGOpe|000PYI0BAHH BEGone PHipre BIajieeT
CoBpeMEeHHBIMU obopynopanus  [H& HCO6)I:OJII/IM0F0 METOJIaMU
MeTolaMH TIOMCKa H|Ha TTOACTAHINAX. oGopyosamms | "OMCKd
o0paboTku MOJCTAHIIUAX. Homnyckaer Hmp y 00paboTku
UHpOPMALHH npu|[IpaBuisHO ommbkn  mpu MHpOpMALHH
BEIGO 6 BBI60pe KOHKPCETHOTO 6
pe BEIOHMpaeT 5 obverta.  TIpul™™ BEIOOpE
000pyI0BaHUS Ha|HeoOxomumoe  |HEOOXOAMMOTO otBere | MO)KI;T 000pyIOBaHUS
MOJICTAHIIUAX 06opyioBaHKE 00opynoBaHHs HOMYCTHTS Ha
ontumanpHoe |V y MO/ICTAHIIUSX.
Ut KOHKPETHOI'O MHOKCCTBO
KOHKDETHOTO obbexta.  [Ipu|MEIKAX OMNOOK.
OBBKTA HelOTBETE  MOKET
JTOTyCKaeT JOTTYCTHUTD
OLINGOK HECKOJIBKO
HErpyOBIX

FaYannria¥ay’d




VYmeer

Buageer ucrnosip3oBars  |Homyckaer He yMeeT

npueMaMu | MCTOME OmmoKH TP cocrapnss  w
Tpremam |MeTonuKamu [C)zzizlige}mixeﬁ ;zgizigengxeﬁ paccUMTHIBATH
METOHKAMH COCTaBJICHUSI U Bl S — CXEMBI
COCTAaBJICHUS u pactctra cxem JJIEKTPUUECKUX OJICKTPHUYCCKUX 3aMCINCHHIA
pacuera cxem| M CHICHHA [OICTAHIINI IIOACTaHIUH, STCKTPIIECAX
3aMeIlEeHHS DJICKTPIHECIHX 3J'I€KTpI/I‘leCK’I/IX JIEKTPUUYECKUX TTOACTAHIHH,

MO/ICTAHIIHM, . - ANEKTPUUECKUX
SJICKTPHUICCKUX ceren ulceTen npu o
MO/ICTAHIIMM, DJICKTPIHECKIX pa3IMUHbIX Ppa3InYHBIX cerent P
SJICKTPHUICCKUX ceTeit ceten TpHt pEXKUMOB ee|PCKUMOB €C PasIIAHBIX
npu pa3IMYHBIX PasTITAHBIX pa6oter.ITpu pabotsLIIpu POAIMOB ce
PEXXUMOB €€ padOThI. PEAIMORB cc OTBETE . MOKET|OTBETE  MOXKET pacoTL. Hpw

paboTHI. He OTBETE

JIOTTyCKaeT AOMyCTHTD AOIYCTHTD JIOTTyCKaeT

OIINOOK. HCCKOIIBEKO MHOMECTBO rpyOble OMMOKH.

HerpyobIX MEJIKUX OIIUOOK.
OIMUO0K.

Bnaneer He BJIAJICET

HaBBbIKAMU Jomyckaer Jomnyckaet HaBbIKAMU

MOCTPOEHUS  M|HE3HAUUTEIbHbI |CYIIECTBEHHbIE |[OCTPOCHUS U
Haspixkamu pa3paboTKu € OomuOKU npu|omHOKU pH|pa3pabdoTKu
MOCTPOEHUS U |KOHCTPYKUHMM  |[IOCTPOCHHHM  H|IIPU MOCTPOCHUH |KOHCTPYKIUI
pa3paboTku AJIIEKTPOIHEPTeT |pa3paboTke U pa3paboOTKe|IEKTPOIHEPTET
KOHCTPYKIUI WYECKUX CUCTEM.|KOHCTPYKIMN  |KOHCTPYKIMH  |UYECKUX CHCTEM.
anekTposHepretrdec | TexHuueckumu [3meKkTposHepreT [dnekrpodHepreT |TexHuueckux u
KHX CUCTEM. |1 WYECKHX CUCTEM.|HYECKHUX CUCTEM.|TEXHOJIOTHUECK
TexHn4ecKuMu u|texHonornyeck |TexHnueckux wu|TexHuyeckux wu|ux
TEXHOJIOTMYECKUMHU  |UMU TEXHOJOTHYECK |TeXHOJIOTUYECK |0COOCHHOCTEH
0COOEHHOCTSIMU OCOOEHHOCTSIMHU [MX ux pa3MelieHus
pa3MeleHus pa3MelleHus 0COOCHHOCTEH [ocoOeHHOcTel |00opymoBaHUS
000pyI0BaHUS Ha|o0OpyAOBaHUS |pa3MEIIeHHs pa3MeIIeHus Ha
BBICOKOBOJIbTHBIX Ha o0opynoBanusi |000pPYIOBaHUS |BBICOKOBOJBTHBI
MO/ICTAHIIHUSX. BBICOKOBOJIBTHBI |Ha Ha X TOJCTaHIUAX.

X TOJCTaHIUSX.|BBICOKOBOJIBTHBI |BBICOKOBOJIBTHBI |[Tpu OTBETE

He  pomyckaer|X moAacTaHIUAX. |X MOACTAHIUAX. |IOMyCKaeT

OLINOOK. rpyObie OIIMOKH.

Braneer Haspikamu
Hagbikamu HaBBIKAMH Jonyckaet Jomnyckaet rPaMOTHOTO
rPaMOTHOTO 11:12 iﬁ;ﬁiﬁ{o ;|HCSHAHTENbHbL |CYIECTBEHHBIE |HSIONKCHAA M
W3JI0KEHUS u € OIMOKUA TPH|OMHUOKH MIpH | TIpEACTABICHUS
MIPEICTABICHUS gs:;ﬁ:::;;?m MPEACTaBICHUHU |[IPEACTABICHUHN |pE3YJIbTaTOB
pe3yJIbTaToB pe3yabTaTOB pe3yabTaToOB COOCTBEHHBIX
COOCTBEHHBIX COGCTREHHEX COOCTBEHHBIX  [COOCTBEHHBIX  |pacdyeToB u
pacueToB y|Pacieros - pacyeToB H|pacyeToB u|uccienoBaHui
HCCIIEIOBAHU I HMCCIIC/IORaHHH. WCCIICIOBAHUM. [UCCIENOBaHUN. |HUXKE

He  nmomyckaer

MHUHHMMAaJIBHOTO

[1105(010) 9




OueHouHblE Marepuaibl JUIsi NPOBEICHUS TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
MPOMEXYTOUHOM aTTecTaluuu npuBeaeHsl B [Ipunoxennn k pabodeil mporpaMme AUCHUTIIHHBL.
[TonHbIi KOMIUIEKT 3aJaHUl W MaTepuanoB, HEOOXOAUMBIX MJid OLICHUBAHUS PE3YyJbTAaTOB
oOy4eHHs MO0 AUCLUMIUIMHE, XpaHUTCS Ha Kadeape-pa3padoTyuke B OyMa>KHOM U 3JIEKTPOHHOM

BUJIE.
6. YueOHO-MeTOAMUYECKOE U MH(OPMAIITUOHHOE OOecniedeHne JUCHUILTUHbI
6.1. YueOHO-MeTOaAUUECKOE 00eclieueHue
OcHoBHas JauTeparypa
Bun Mecro Koin-B
Ne H3AaHHA U3JIaHUI Ton 0
i ABtop(s1) | HammenoBanue (yq§6H1/1 P — AJipec 3JIEKTpOHHOTO pecypca 3rll<;eIM
9 o -
yaeOHOe POB B
M.:
1 KonroxoBa |DnekTpocHabxeHn BHIK HM3narenbpck 2019 https://e.lanbook.com/
E.A. e I Hi oM book/104452
MBU
B%IaHKOB M. : http://www.studentlibrary.ru
M o IIpoexTupoBanue N /book/ISBN9785383011515.h
UCPUXAHO yuebHoe | U3marennck
2 CXeM N 2017 tml
B M.III., AEKTDOYCTAHOBOK nmocodue| ui goM Lt
[IlynToB poy M3HU
A.B.
JlomogHuTENbHAS JIUTEPATYpaA
Bup Mecto Koi-Bo
Ne WSHNAHUA | o anms Ton AJpec IEeKTPOHHOTO JKSCMILILA-
~ | ABtop(sl) | Haume- HoBaHue |(yueOHUK ’ poB B OuO-
n/m W3JIaTeNbCT | U3AaHUS pecypca
, 50 JNOTEKE
yaeOHOe KI'DY
JpsikoB
A.D.,
OnexrpoMar
MakcumoB HUTHAS M.-
b. K., COBMECTHMO CTh I s aTé'J'IBCK http://www.studentlibrary.
1 |Bopucos P. yaeOHHK | 2017  |ru/book/ISBN9785383011
MOJTHHE3AII! Ta B Ui oM
K., 140.html
AIEKTPOIHEP MBU
Kyxeknn reTHKE
n. IT,,
TeMHUKOB



https://e.lanbook.com/

KproukoB

n. IT.,
CrapmurHoB Kopotkue M.:
B. A.,T'yceB| 3ambIKaHus U 6 " N http://www.studentlibrary.
0 II. BEIGOD YHACOHOE VIBHATCEILEK) 517 | ru/book/ISBN978538301 1
> nmocobue | wil foM
Jomun  A.| 31exkTpoobop MO 911.html.
I1., YJIOBaHUs
[Inparopos
M. B.,
M.: .
CepebpsikoB| Tpanchopma | yuebHoe | M3parensck htp://www.studentlibrary,
. 2019  |ru/book/ISBN9785383012
A. C. TOPBI nmocobue | wuil foM 437 html
MDU '

TexHuueckoe | IPOU3BO
Ky3uemos oOCITy)XKMBaH H€ | JCTBEH
O. J.,| n3mMepuTenpH bIX HO- ) https://e.lanbook.com/
AnekceeB b.| Tpancpopma | mpakTHu M. 9HAC | 2008 book/ 38568
A. TOPOB TOKa U €cKoe

HANPSDKCHUST | U3/IaHUE
Caurbarano
B a P.C,| 2lpakTuuecku e
BapnamoB | mMeTozs! pacuera | YuebHoe| Kazans: 2015 https://lib.kgeu.ru/irbis64r
H. H.,| TokoB kopoTkoro | mocobue | KI'DY _ 1 5/scan/10am.p df
I'aneeBa P. 3aMbIKaHUsA
V.

KoHnTtposnb
Hosuxop B.| TEXHHIECKOro - .
o TaHeeBa; COCTOSTHHSI npakTuk | Kazans: 2018 https://lib.kgeu.ru/irbis64r
A',B CHJIOBBIX yM KI'2Y _1 5/scan/183a. pdf
T Tpanchopma
TOpOB

denoron
AN.,
Haymon Cospemenibic yueOnoe | Kazans :
O.B. pacnipefemiTens| - o |y 2012 47
‘IepH’OBa bIE YCTPOKCTBA
H.B.

6.2. UndopmanuonHoe odecnevyenmne




6.2.1. DIEeKTPOHHBIE U MTHTEPHET-PECYPCHI

Ne HaumeHoBaHue 31eKTPOHHBIX U
1/ Ccbuika
WHTEPHET-PECYPCOB

1 OCHOEH TPOCKTHPOBAHUA  TIOACTAMIIHH, https://Ims.kgeu.ru/course/view.ph p?id=2866

JUHUN  DJEKTpolepenady ¢ yYeTOM
) DNeKTPOHHO-OMOIMOTeYHAs cucTema https://e.lanbook.com/

«JIanp»

Crynenyeckasi dJeKTpOHHas OuOIMOTEKa :
3 yz[" P " https://www.studentlibrary.ru

OBC "KoHcynbTaHT CTyi€HTa

6.2.2. [IpodeccnonanbHbpie 6a3bl TaHHBIX
Ne
HaumenoBanue

n/ Anpec Pexum nocryna
0 podeCCHOHANIBHBIX 0a3 JaHHBIX

OdunmanbHbIi caiT https://minenerg
I |Munucrepcrpa sHepreruku (https://minenergo.gov.ru/opend ata 0

Poccuiickoit denepanuu .gov.ru/opendat

6.2.3. UndhopMallMOHHO-CIIPABOYHBIE CUCTEMBbI

Ne HaumenoBanue
/| wHPOPMAIIMOHHO-CITPABOYHBIX Anpec Pexxum noctyma
I CUCTEM

1 |«KoHCcynbTaHT IUIHOCH

http://www.consultant.ru/

http://www.con
su ltant.ru/

6.2.4. JlunieH3MoHHOE W CBOOOJHO PACOPOCTPAHAEMOE IPOrpaMMHOE 00eCHeYEHHE

AU CIHUITIIMHBI

Ne HanmenoBanue

n/ IPOrPaMMHOTO Onucanue PexkBH3HUTHI MOATBEPIKAAIONINX JOKYMEHTOB

0! o0ecnieyeHust

1 |LMS Moodle ITO COBPEMEHHOE NPOIPAMMHOE https://download.moodle .org/releases/latest/
obecneyeHue
Cucrema moucka uHpopMaluu B

2 |Bpayzep Chrome ceTu UHTEpHET (Bxumrouasi |https://www.google.com /intl/ru/chrome/
PYCCKOSI3BIYHBIN MHTEPHET).

3 |bpaysep Firefox CBoboaHbIi BeO-Opaysep https://www.mozilla.org/ ru/firefox/new/

4 [LibreOffice Momsbii 0UCHBIN TaKeT https://ru.libreoffice.org/ download/

5 Windows 7|I1osb30BaTENBbCKAs ONEpALlUOHHAS Ne2011.25486 ot 28.11.2011

IIpodeccunonanbnas (Pro) [cucrema




Windows
IIpodeccuonaapHast

7|ITonp30BaTenbCKasd
cucreMa

OTEPAUHONHAA| N (1 1.25486 oT 28.11.2011

7. MaTepuaJibHO-TEXHUYECKOe o0ecnevyeHne U CIUIIHHbI

/o

Bun yueOnou
paboThI

HaumenoBaunue
crenuaIbHbIX ITOMEIEHUI
u noMmentenuit 11 CPC

OCHAIEHHOCTD CHELUAIBHBIX IIOMELIEHUI U
nomerteanit wist CPC

CamocrosTenpHas
pabora
oOyuaromerocs

KoMnbrorepHslii kinacce
C BBIXOJIOM B MIHTEpHeT

46 OCaOYHBIX MECT, JI0CKa ayAUTOpHAst, MOHOOIOK (13
IIT.), MPOEKTOp, HMHTEAKTUBHASI TOCKA, CTEHIbI
"DyeKTprUecKue cxempl' (41IT.).

1. Windows 7 IIpodeccuonanbnas (Pro): qorosop
Ne2011.25486 ot 28.11.2011 , nmunensuap — 3A0 «Codt
Jlaitn Tpeitny, Tun (BUI) TUIEH3UU — HEUCKIL. TIPaBoO,
CPOK JICUCTBUS JIMIICH3UHU - OECCPOUHO.

2. Komnac-3D V18 I[IpoekTupoBaHue B CTPOUTEILCTBE U
apxutektype, norosop 231/20 ot 3.08.2020, nuueH3uap
- 000 "AckoH-KaMa KOHCQJITHHT", TUII (BU]T) JIMIICH3UU
- HEUCKJIL. PaBO, CPOK JICHCTBUSA JHUIIECH3UH - OECCPOUYHO.
3.
LabVIEWProfessionalDevelopmentSystemforWindows,
noroBop Ne2013.39442, munensuap - 3A0 «Codt Jlaitn
Tpeitny, Tun (BUI) JTUIEH3UU - HEUCKIL. TTPaBO, CPOK
JEHUCTBUS TULIEH3UH - 0€CCPOYHO.

4. LMS Moodle, cBoOoaHast TuIieH3uUs, TUII (BUA)
JTUIEH3UU — HEUCKJI. PaBO, CPOK JIEHCTBUS JIUIICH3UH -
O6eccpouHo.

5. bpayzep Chrome, cBOOO1HAS TUIIEH3US, TUI (BU1)
JTUIEH3UU — HEUCKJI. PaBO, CPOK JICHCTBUS JIUIICH3UH -
0eccpOYHO.

JlexuoHHxrIe
3aHATUA

YyeOHass ayauTopus Uis
MPOBEJECHUS 3aHATHI
JIEKLIMOHHOI'O THIIa

68 MOCaJOYHBIX MECT, JOCKa ayJIuTOpHas, IPOEKTOp,
9KpaH, HOyTOYK.

1. Windows 7 IIpodeccuonansHast (Pro): norosop
Ne2011.25486 ot 28.11.2011, nmuuenzuap — 3A0 «Codt
Jlaita Tpeitn», Tun (BUA) JNHIIEH3UH — HEUCKI. MPaBo,
CPOK J€HCTBHS JIMLEH3UH - OECCPOUHO.

2. OptimizationToolboxAcademicnewProductFrom 10
to 24 GroupLicenses (perLicense) Moaynp perieHus
3a7a4 JIMHEWHOW, KBAJPAaTUYHOW, LIEIOYUCICHHOU U
HenuHenHon ontumuszanuu it MATLAB, norosop
Ne2013.39442,  munemsuap - 3A0 «Codt Jlaitn
Tpelin», Tiun (BUA) JIMLUEH3UM - HEUCKI. IMpPaBO, CPOK
JeWCTBUS IMIEH3UH - O€CCPOYHO.

3. Kommac-3D V18 IIpoekTrpoBaHue B CTPOUTEIBCTBE U
apxurtekrype, norosop 231/20 ot 3.08.2020, nuueH3uap
- O0O0 "AckoH-kama KOHCAITHHT", THUN (BU) JTUIICH3UH
- HEUCKJL. TIPABO, CPOK JICHCTBHSI JIMIIEH3UU - OECCPOUHO.
41LMS Moodle, cBoOGoanas muieH3us, TUN (BUI)
JUIEH3UH — HEUCKJL. MIPaBO, CPOK JCHCTBUSA JIULICH3UU —
OeccpovHo.

5.bpayzep Chrome, cBoOomHas NUIEH3USA, TUI (BHI)
JUIEH3UU — HEUCKIL. TIPaBO, CPOK JEUCTBUS JIULIEH3UHU -
OeccpouHo.




[IpakTuueckue
3aHATUS

YyeOnass ayauTopus s

MPOBEAECHUS 3aHATHI
CEMUHApPCKOIo THUIIA,
TPYNIOBBIX u
WHJUBUTYAJIbHBIX

KOHCYJIBTAllMM, TEKYLIEro
KOHTPOJIS
IIPOMEKYTOUHON
aTTecTaluu

46 mocaIOYHBIX MECT, IOCKa ayTMTOpHAsI, MOHOOJIOK (13
IT.), TPOEKTOp, WHTCAKTUBHAS  JOCKA, CTEHBI
"DnekTpudeckue cxembl' (41IT.)

1. Windows 7 Ilpodeccuonansnas (Pro): morosop
Ne2011.25486 ot 28.11.2011 , munenzuap — 3A0 «Codt
Jlaitn Tpeitn», Tun (BUA) JULEH3UM — HEUCKJ. MPaBO,
CPOK JeHCTBHS JIMIEH3UH - OECCPOUHO.

2. Komnac-3D V18 IIpoektupoBaHue B CTPOUTEILCTBE U
apxutexType, qorosop 231/20 ot 3.08.2020, muuen3uap
- O0O0 "AckoH-kama KOHCAITHHT", TN (BU) JIUIICH3UH
- HEUCKIL. IPaBO, CPOK JICHCTBUS JIUIICH3UH - OECCPOUHO.
3.
LabVIEWProfessionalDevelopmentSystemforWindows,
noroBop Ne2013.39442, nunenszuap - 3A0 «Codt Jlaiin
Tpelin», Tun (BUA) JIMLUEH3UM - HEUCKJ. IMPaBO, CPOK

Ul relicTBusS TUIIEH3UH - OeCcCpoYHO.

4. LMS Moodle, cBobogHas nuueH3us, TUN (BHU)
JUIEH3UU — HEUCKIL. TIPaBO, CPOK JCUCTBUSA JIULICH3HUH -
OGeccpovHo.

5. bpayzep Chrome, cBoOoAHAsT NHIIEH3UsI, TUIT (BH])
JMIICH3UN — HEUCKJI. TIPaBO, CPOK JICHCTBUS JIUICH3NU -
OeCcCpoYHO.

6. AutoCAD 2008 EDU 20 pack NLM (+ teacherlicense)
RUS , moroBop NeCS 08/15 ot 25.03.2008, auneH3uap -
3A0 "CuCodtKazanp",tun (Bum) JUIEH3UNA — HEHCKIL.
MpaBo, CPOK JAEHCTBUS JTUIEH3UHU - OECCPOUHO.




8. OcoOenHocTH opraHm3anuu 00pa30BaTEJbHOH AeATEIbLHOCTH JJf JHMI C
OrpaHNYEeHHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/I0B

Jluna ¢ OrpaHMYEeHHBIMH BO3MOXHOCTSIMHU 3710poBbsi (OB3) W uHBaMMIBI HUMEIOT
BO3MOXHOCTh O€CIPENSATCTBEHHO MEPEMEIIAThCS U3 OJHOTO Y4eOHO-T1ab0paTOPHOTO KOpITyca B
JIPYTOM, MOJHATHCSA HAa BCE ATAXU y4eOHO-1a00paTOPHBIX KOPITYCOB, 3aHUMATHCSI B YUEOHBIX U
MUHBIX TOMEHICHUSIX C Y4€TOM OCOOEHHOCTEH NCUXO(U3MYECKOTO PAa3BUTUA U COCTOSHHUS
3J10POBBSI.

st o6yuenus nui ¢ OB3 u nHBaNM10B, UMEIOIIUX HAPYIICHUS OMTOPHO- IBUTATEILHOTO
anmnapara, o0ecrie4eHbl yClIOBUs OECIPEensITCTBEHHOIO JOCTYIa BO BCE YUCOHbIEC MOMEIICHUS.
WNudopmanius o crienuaibHBIX YCIOBHUIX, CO3MaHHBIX i oOyyatontuxcsa ¢ OB3 u unBanuaos,
pasmenieHa Ha caiite yHuBepcutreta www//kgeu.ru. Vmeercs BO3MOXKHOCTH OKa3aHUS
TEXHUYECKOM  TOMOIIM  AaCCUCTEHTOM, a TaKXke yCIyr  CypIONEpeBOJYMKOB U
TU(]IIOCYpIOTIEPEBOTUMKOB.

Jns agantanuu K BocupuATUIO Jmnamu ¢ OB3 u mHBaAIIMIaMHU ¢ HAPYLIEHHBIM CIyXOM
CIIPAaBOYHOT0, y4€OHOr0 MaTepuasa no JUCUUIIIMHE 00ECIIEYNBAIOTCS CIIEYIOUIUE YCIOBUL:

- JUISL Ty4IIed OpUEHTAlu B Ay AUTOPUH, IPUMEHSIOTCS CUTHAJIbI ONIOBEILIEHUS O HayaJie
Y KOHIIE 3aHATHS (CII0BO «3BOHOK» IHILIETCS Ha TOCKE);

- BHMMaHHE CJIa0O0CIBIIIAIIET0 00Yy4aroIIerocs MpUBJIEKAeTCs MeJaroroM >KecTom (Ha
IJIEYO KIJIAJIETCs pyKa, OCYIIECTBIISIETCS] HEPE3KOE MOXJIONBIBAHUE);

- paszroBapuBas ¢ 00y4aroIUMCs, Ie1arorn4ecKiii pabOTHUK CMOTPUT HA HETO, TOBOPUT
SCHO, KOPOTKUMH IPEAJIOKEHUIMHU, 00ECIIeurBasi BO3MOXKHOCTb UTEHUS 0 ry0am.

KoMneHcanust 3aTpyIHEHHI peueBOro M MHTEJUIEKTYaIbHOTO PAa3BUTHS CIa00CITBIIIAITIX
oOy4JaronMxcst MPOBOJUTCA MYTEM:- HUCIOJIB30BAaHUS CXEM, JHarpaMM, pHUCYHKOB,
KOMIBIOTEPHBIX ~ MPE3CHTAIM C  TUIEPCCHUIKAMH, KOMMEHTHUPYIOIIMMHU  OT/AEIbHBIC
KOMITOHEHThI H300paKeHUS;

- PEryJisipHOTO NPUMEHEHUS! YIPAKHEHUW Ha rpauyeckoe BbIICJICHUE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBIICHU;

- o0ecrneyeHus: BOBMOXHOCTH JIJIsl 00y4arouIerocs noxy4uTh aApPECHYIO0 KOHCYIbTAIUIO
0 3JIEKTPOHHOU MOYTE MO Mepe HEOOXOIUMOCTH.

st apantanuy K BocnpusTio Jninamu ¢ OB3 v MHBaJIMIaMu ¢ HApYIICHUSIMU 3PCHHUS
CIIPaBOYHOTO, yueOHoro, IIPOCBETUTEIIBCKOTO Marepuana, IPELYCMOTPEHHOTO
o0pa3oBaTensHOM MPOrpaMMOi TT0 BRIOPAaHHOMY HaIlpaBJie-HUIO MTOATOTOBKU, 00€CIIEYUBAIOTCS
CJIEIYIOILUE YCIIOBUSA:

- BeaeTcs ajanTanus opuUUaIbHOrO caita B ceTd MHTepHET ¢ ydyeToM OCOOBIX
MOTPEOHOCTE HWHBATUIOB MO 3pEHUI0, O0ECNeYMBaeTCid HAIWYue KpymHOIPU(TOBOH
CIIpaBOYHOM MH(OPMALIMK O PACTIUCAHUM YUE€OHBIX 3aHSITHH;

- MIeIarOrHYECKUil pabOTHUK, €r0 cOOeCeHUK (MMPU HEOOXOIUMOCTH ), MPUCYTCTBYIOIINE
Ha 3aHATUU, MPEJCTABISIOTCS 00yYarOUUMCs, PU 3TOM KaXIblii pa3 HA3bIBAETCS TOT, K KOMY
MeIaroTMYeCKuii pabOTHUK 00paIiaeTcs;

- JEUCTBUS, MECThl, MEPEMEIIECHUS MEeAarornyeckoro pabOTHUKA KOPOTKO U SICHO
KOMMEHTUPYIOTCS;

- mevyaTHas uH(OpManusg MpenocTaBiseTcs KpymnHbIM ImpudpToMm (oT 18 myHKTOB),
TOTAJIbHO 03BYYMBAETCS;

- obecnieunBaeTCsl HEOOXOIUMBIN YPOBEHb OCBEIICHHOCTH ITOMEITICHUM;

- MPENOCTABIISIETCS BO3MOXHOCTh MCIOJb30BATh KOMIIBIOTEPHI BO BpEMs 3aHATHNA U
MPaBo 3aMKcu O0BSICHEHUH Ha AUKTO(OH (I10 JKEeTaHUIO 00YYaIOUTXCS).

dopma npoBeAeHUS TEKYIIEH U MPOMEXKYTOYHON aTTecTauuu i ooydarommxcs ¢ OB3
Y UHBAJIUJIOB OIpeAeNsaeTcs NeAarornueckuM pabOTHUKOM B COOTBETCTBUH C YU€OHBIM IJIAHOM.



[Ipu nHeoOxomumoctu oOyuatomemycs ¢ OB3, umHBamuay ¢ y4yeToM HUX HWHIAUBHUAYaJIbHBIX
NCUXO(PU3NYECKUX OCOOCHHOCTEHN JaeTCsl BOZMOKHOCTh IIPOUTH MPOMEKYTOUHYIO aTTECTALIUIO
aTTECTalLlMIO YCTHO, IMCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEPE, B (POpME TECTUPOBAHUS
U T.I1., TMOO PEIOCTABISAETCS JONOJHUTEIBHOE BPEMS JUIsl TIOATOTOBKH OTBETA.



9. MeToauyeckue peKOMeHIAlUN /ISl penojaBaTeJieil 0 OpraHu3auuu
BOCIIUTATENbHON PadoThI ¢ 00y4aOIMMHUCH

MeTtoaunueckoe oOecieueHre MpoIecca BOCIUTAHUS 00YYAIONUXCsl BHICTYIIACT OJHUM M3 OTIpe-
JeTSIOIUX (haKTOPOB BBICOKOTO KauecTBa oOpasoBanus. I[IpernomaBaTesib By3a, JEMOHCTPUPYS BBICO-
KU poQeCCHOHATIM3M, IPYAUIHMIO, YETKYIO MPAXKIAHCKYIO TO3UIHIO, CAMOIMCIUILIMHY, TBOPUYECKHUI
HOJXO0J] B pelIeHHH MPO(ECCHOHANBHBIX 3a/1a4, B X07e 00pa3oBaTEeIbHOIO MpPOIEcca CIOCOOCTBYET
(bOpPMUPOBAHUIO TAPMOHUYHOMN JTHYHOCTH.

[Tpu peann3anuu TUCIUIUTMHBI IPENOIaBaTeIb MOXKET UCIIOIb30BaTh CICAYIOIINE METOIbI BOC-
MUTATENILHON PabOTHI:

- MEeTObl POPMUPOBAHUS CO3HAHUS JUYHOCTH (Oecena, TUCIYT, BHYIICHUE, HHCTPYKTaX, KOH-
TpOJIb, OOBSICHEHHUE, IPUMEP, CAMOKOHTPOJIb, PACCKa3, COBET, YOeXKIEHHE U AP.);

- METOJbl OpPTraHU3alMK JEATeIbHOCTH U (OPMUPOBAHUS OIBITA MOBEACHUS (3a1aHue, odle-
CTBEHHOE MHEHHE, IIelarornyeckoe TpeboBaHue, MopydeHue, MpuydeHre, Co31aHue BOCITUTHIBAIOIINX
CUTYalluil, TPEHUHT, yIIpaXHEHUE, U JIp.);

- METOJIbl MOTHBAIIMH JIEATETLHOCTH M MOBEJCHUs (0700peHHe, MOOIIPEHNEe COLUATbHOMN aK-
TUBHOCTH, IIOPUIIAHUE, CO3/JaHHE CUTyallUd Yyclexa, CO3/JaHue CUTyalud [Uisi SMOLUOHAILHO-
HPaBCTBEHHBIX MIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanuzanuu AUCUUIIMHBI TPENOAaBaTENb JOJDKEH YUUTHIBAThH CIEAYIONIME HAMPABICHUS
BOCIUTATEIbHON JAESITEIbHOCTHU:

I'padsicoanckoe u nampuomuueckoe 0CHUMAHUe:

- (popmupoBanme y 0Oy4arOIMIMXCS IETOCTHOTO MHUPOBO33PEHHS, POCCHHUCKON MACHTHYHOCTH, YBa-
JKEHUsI K CBOEH ceMbe, OOIIECTBY, TOCYIapCTBY, MPHUHATHIM B CEMbE U OOIIECTBE TyXOBHO-HPABCTBEHHBIM U
COIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIMOHATLHOMY, KYJBTYPHOMY M HCTOPHYECKOMY HACIeHI0, (POPMHPO-
BaHME CTPEMJICHUS K €r0 COXPAHEHUIO U Pa3BUTHIO;

- popMHpOBaHKE Y O0YHYAIOIIMXCSI AKTUBHOW TPAXKIAHCKOW TO3UIIMU, OCHOBAHHOW Ha TPaJUIMOH-
HBIX KYJbTYPHBIX, JYXOBHBIX U HPABCTBEHHBIX LIEHHOCTSIX POCCHICKOIO OOIIECTBA, AJISI ITOBBILIEHUS CIO-
COOHOCTH OTBETCTBEHHO PEaIM30BbIBATH CBOM KOHCTUTYIIMOHHBIE ITPaBa U 00S3aHHOCTH;

- pa3BUTHE NPABOBOM U MOJIUTUYECKON KYJIbTYphl O0y4arOUIMXCs, pacliupeHUe KOHCTPYKTHB-
HOT'O y4acCTHUs B IIPUHATUU PELICHUH, 3aTParuBarOlUX UX IIpaBa U UHTEPECHI, B TOM YUCIIE B Pa3jIny-
HBIX (hopMax caMOOpraHMU3allM, CaMOYIpaBIeHUs, O0IIECTBEHHO-3HAaUUMOM 1€ATEeIbHOCTH;

- (popMupOBaHNE MOTHBOB, HPABCTBEHHBIX U CMBICIIOBBIX YCTAHOBOK JIMYHOCTH, TIO3BOJISIFOIUX
HIPOTUBOCTOATh KCTPEMU3MY, KCEHO(OOUH, TUCKPUMUHAIIMM 110 COLMAIBHBIM, PETUTHO3HBIM, Paco-
BbIM, HAIIMOHAJIbHBIM IIPU3HAKaM, MEXKITHUYECKONW U MEKKOH(ECCUOHATILHOW HETEPIIMMOCTH, APYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSM.

Lyxosno-upascmeennoe ocnumanue:

- BOCIIUTAHNUEC YYBCTBA JOCTOUMHCTBA, YCCTH U YCCTHOCTHU, COBECTIIMBOCTH, YBAKCHHU K POOAUTC-
JISIM, YUUTCIIAM, JTIOAAM CTAapUICTro IMMOKOJICHUS

- ¢popMuUpOBaHUE MPUHIIMIIOB KOJUIEKTUBH3MA U COMUAAPHOCTH, yXa MUJIOCEPIUsS U COCTpasa-
HUSl, TIPUBBIYKH 3200TUTHCS O JIIOJIAX, HAXOAAIIUXCS B TPYAHON KU3HEHHOW CUTYaIUH;

- hopMHpPOBaHUE COJIMJIAPHOCTH U YYBCTBA COIMAILHON OTBETCTBEHHOCTH IO OTHOIIEHHUIO K
JIOJSIM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbsI, MMPEOIOJICHUE TICHXOJIOTHYECKUX OaphepoB IO
OTHOUIEHUIO K JIFOJISIM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH;

- popMHUpOBaHKE IMOIMOHATBHO HACBIIIEHHOTO M JTyXOBHO BO3BBIIIEHHOTO OTHOIICHUS K MUY,
CIOCOOHOCTH U YMEHHUS TIepeIaBaTh IPYTUM CBOM CTETUYECKHUH OIIBIT.

Kynvsmyprno-npoceemumenvckoe éocnumarue:

- popMupoOBaHUE YBOKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POAHOTO TOPOJa, Kpasi, CTPaHBI;

- opMUpPOBAHUE ICTETUICCKON KAPTUHBI MUPA;

- TIOBBIIIICHNE TTO3HABATENLHON aKTUBHOCTH 00YUYaAIOIUXCS.

Hayuno-obpaszosamenvroe éocnumanue:

- ¢popmupoBaHue y 00y4aIOIIUXCS HAYYHOTO MUPOBO33PEHUS;

- ¢hopMHpOBaHUE YMEHUS TTOTyYaTh 3HAHMUS,;

- popMuUpOBaHUE HABBIKOB aHAJIN3a U CHHTE3a MH(OpPMAIMK, B TOM YUCIE B MPOQPECcCCHOHATb-
HOI 00J1aCTH.



Duzuueckoe socnumanue:

- hopMHpPOBaHUE OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 37I0POBbBIO, IIOTPEOHOCTH B 3I0POBOM
o0pa3e XHU3HU;

- hopMHpOBaHUE KYIbTYpPHl 0€30TIaCHOCTH KU3HEACSITCIHOCTH;

- hOpMHpPOBAHUE CUCTEMBbI MOTHBAIIMM K aKTUBHOMY M 3JI0POBOMY O0pa3y >KWU3HH, 3aHATHSIM
CIIOPTOM, KYJIBTYPBI 3J0POBOTO MUTAHUS U TPE3BOCTH.

IIpogheccuonanvro-mpyoosoe eocnumanue:

- popmupoBaHue T0OPOCOBECTHOTO, OTBETCTBEHHOTO W TBOPYECKOTO OTHOIIEHUS K Pa3HBIM
BUJIaM TPYJIOBOH JIE€SITEIIbHOCTH;

- GOpMHPOBaHUE HABBIKOB BBICOKOW PaOOTOCIIOCOOHOCTH M CaMOOPTaHM3AIlMU, YMECHHE JICH-
CTBOBAaTh CAMOCTOSITEIbHO, MOOHMIIN30BAaTh HEOOXOIUMBIC PECYPCHI, IPABUIILHO OIICHWBAS CMBICI U
MTOCJICJICTBUS CBOMX JCHCTBUM;

JKkonoeuueckoe socnumanue.

- GOpMHPOBAHHUE FKOJOTHUUECKON KYJIbTYpPHI, OEPEKHOTO OTHOLIECHUS K POAHOM 3eMiIe, IKOJIO-
TUYECKON KapTUHBI MUPA, PA3BUTHE CTPEMJICHUS OEpeUb U OXPaHATh MMPUPOY;



CTpyKTypa IUCHUIUIMHBI N0 3204HO dopme 00ydeHust

Kypc
Bu eOHOM paboThI Beero
Aya p 4acoB
5
OBLIAA TPYAOEMKOCTD IUCHUIIJIMHBI 108 108
KOHTAKTHAA PABOTA OBYYAIOUIET'OCA
C ITIPEIIOAABATEIJIEM, 14,5 14,5
B TOM YHUCJIC:
Jlexmonnele 3ansTus (JIek) 4 4
[Ipaktuueckue 3ausarus (I1p) 6 6
KouTponb camocTosTenbHON pabOThl M MHASE KOHTAKTHAs ) )
pabora (KCP)*
Koncynpramnuu, ciaua u 3amura Kypcosoii padotsr (KKP) 2 2
KonrakTHbie yacel Bo Bpems arrecranuu (KITA) 0,5 0,5
CAMOCTOATEJIBHAA PABOTA OBYYAIOIIET'OCA
89,5 89,5
(CPC), B TOM uncie:
[ToaroroBka Kk MpOMEKYTOYHOU aTTecTalluu B (hopMme: 4 4
(xypcoBas pabora, 3a4eT ¢ ouergcoﬁ)
OOPMA TTPOMEXYTOYHOUATTECTALINN KP,3a0| 3a0




JIMCT BHEeCeHUud U3MEHeHU

JlomoJIHeHUS U U3MEHEHUsI B paboueli nmporpamMme Juciuruiiabel ¢ 2021/2022
y4eOHOro rojia

B nporpaMmy BHOCSTCS CAEAYIOIINAE U3MEHEHUS:

1. PIIJIT nmomomnena paszmenom 9 «Meroauueckue pEKOMEHIAUMMU IS
npernojaBaTesiedl [0 OpraHu3allid  BOCIUTATENbHOM  paboOThl  C
00y4arOIUMUCS».

[Iporpamma onobpena Ha 3acenanuu kadeapol—pazpadoTurka «16» utons 2021r.,
poTokoJ Ne39.

3aB. kadeapoit B.B. MakcumoB

[Iporpamma o100peHa METOIUYECKUM COBETOM MHCTHTYTa D3
«22»mrons 2021r., mpotokon Nell.

3aMm. nupekropa N33 P.B. AxmeToBa



MHUHUCTEPCTBO HAYKH M BBICILIET'O OBPA3OBAHUS POCCUICKOM ®EJIEPALIMA

H\ﬂ DenepalibHOE TOCYIAPCTBEHHOE 0I0/1:KeTHOE 00pPa30oBaTeIbHOe
t_\'-;,‘-i:." - yupeskieHue BbIcIIero o0pa3oBaHusi

Ky «KA3BAHCKHWM IT'OCYJIAPCTBEHHBIM SHEPTETUYECKA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

OLHEHOYHBIE MATEPHAJIBI
0o JUCHMILJIMHE

OCHOBBI MPOEKTUPOBAHUS ITOACTAHITUH, IMHHUH SJIEKTPOTIEPEIaYH C yI€TOM HOPMATHBHBIX
TpeOOBaHU

Hanpasnenue nogroroskn 13.03.02 DyeKTposHEpreTUKa M 3JIEKTPOTEXHUKA

HamnpasnenHocTs (po¢uiis) DIEKTPOIHEPTETHUECKUE CUCTEMBI U CETH

KBanudukanus Oakamnasp

r. Kazansp, 2020



OueHouHbIE MaTeprabl MO JUCHUIUIMHE « OCHOBBI MPOEKTUPOBAHMS MTOACTAHINMI, TUHUI
JJIEKTpOIIEpEAaUn c Y4ETOM HOPMAaTUBHBIX TpeOOBaHMID) - KOMIUIEKT
KOHTPOJIbHO-U3MEPUTEIIBHBIX MATEPUAIOB, NPEAHA3HAYCHHBIX Ul OLIEHUBAHUs PE3yJIbTaTOB
00OyueHUs Ha COOTBETCTBUE UHAUKATOPAM TOCTHKEHUS KOMITETEHITNH(1):

IIK-1 CrnocobeH yuyacTBOBaTh B IPOECKTHPOBAHUM OOBEKTOB MPO(HECCHOHATBHON
NEeATENBHOCTH

OneHuBaHue pe3yibTaTOB OOY4YEHMs] IO JUCUUIUIMHE OCYILIECTBISIETCS B paMKax
TEKYIIETr0 KOHTPOJISl YCIIEBAEMOCTH, IIPOBOAUMOTO 110 OasuibHO-pelTuHroBoil cucreme (bPC), n
IIPOMEKYTOYHOM aTTECTALMH.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH OOECIEUMBAET OLIEHUBAHHUE Mpoliecca 00yYeHHs IO
aucuuiuivgee. [Ipyr Tekymem KOHTpOJie yCIeBa€MOCTH MCIOJB3YIOTCS CIEIYIOLIUE OLICHOYHBIE
CPEICTBA: TECT, IPAKTUYECKUE PAOOTHI.

[IpomexyTouHass aTTecTalsi WMEET LENbI0 ONPENEIUTh YPOBEHb JTOCTUKEHUS
3aIlJIJaHUPOBAHHBIX PE3YyJbTAaTOB O0y4deHMs 1O JucHuiuimHe 3a 8 cemectp. PDopma
IIPOMEXKYTOYHOM aTTeCTaluu Kp, 8 cemecTp. DopMa NpoMeKyTOUHOM aTTECTALUH 3a4ETCOLL.

OneHOYHBIE MaTepHUaNIbl BKJIIOYAIOT 3aJaHUS Ui MPOBEICHUS TEKYLIEro KOHTPOJIA
YCIEBAEMOCTH U MPOMEKYTOUHOU aTTECTALMK O0yUYarOIIMXCA, pa3pad0TaAHHbIE B COOTBETCTBHH C
pabouel mporpaMmMoi AUCLUILIUHBI.

1. TexHosornueckas KapTa THCHAIIJIMHBI

Cemectp 8
YpoBeHb OCBOEHUS TUCIUILIUHBL, OaJIbI
Howmep
Haumeno- Kon
pazaena/ HEY/IOB-HO [ YJOB-HO | XOpOIIO | OTIUYHO
BaHHE WHJMKaTopa
TEMBI Bun CPC
. OIICHOYHOTO | IOCTHKEHUS | HE 3a4T€HO 3a4TEHO
CpEeACTBA |KOMIIETCHIUHI —
[UILTAHbI HU3KUI CpelHuil | BBICOKHI
CpEIHEro
Tekyiunii KOHTPOJIb YCIIEBAEMOCTH
ITprHIMIIBL
MIPOCKTUPOBAHUS
ANEKTPOIHEPIETUUECKUX
CHCTEM U CETEH.
1 TECT [IK-1 MeHee 9 0-2 0-2 0-2
DnexTpoobopyaoBaHue
ANEKTPUYECKUX CETEN U
obnactu ero
MIPUMEHEHUS.
KomruiexktabIE
pacnpenenuTenbHbIe
YCTpOMCTBA.
2 ITpoexTupoBanue TECT IK-1 MeHee 9 0-2 0-2 0-2
MIPOMBITIIUICHHBIX,
CEeJbCKUX U
TOPOJICKUX MOJICTAHIIUH.




IIpoexTupoBanue
pacrnpeneneHus
3JEKTPOIHEPTUH.
OOecnieueHue
HOPMAaTUBHBIX
rnokasareiieit
KayecTBa
DJIEKTDORHEDT U

TCCT

ITK-1

MmeHee 9

0-2

IIpoexTupoBanue
CXeM
pacIpenenuTeIbHbIX
YCTPOMCTB.
KommnoHoBka
OTKPBITBIX
3aKpPBITBIX
pacnpenenuTeabHbIX
YCTPOWCTB
BBICOKOI'O
HaIpsHKEHUs

u

TECT

ITK-1

MeHee 9

Bcero 6aiuios

meHee 35

35-43

43-52

52-60

[IpomexxyTouHas arrecrauus

[IpomexxyTouHas
aTTecTalus

OK3.

[K-1

menee 20

20-26

27-32

33-40

Bcero 6aiuios

0-54

55-69

70-84

85-100

TexHoJioruueckas KapTa KypCcoBOIro NnpoeKTa TUHCIHUIIJINHBI

Cemectp 8
YpoBeHb OCBOEHUS TUCIUILINHBI, OaLIbI
Howmep
Hanmeno- Kon
paznena/ HEYJIOB-HO | Y/ZOB-HO | XOpOWIO | OTIMYHO
BaHHE WHJMKATOpa
TEMEI Bux CPC
. OIICHOYHOTO | TOCTHKEHUS | HE 3aYTCHO 3a4TEHO
CpEeACTBA |KOMIIETCHIIMI N
[TUILTHHBI HU3KHI CpeIHHI | BBICOKHIA
CpEHETO
Tekyiunii KOHTPOJIb YCIIEBAEMOCTH
Pacuer ToxoB K3,
1 COCTaBJICHUE CXEMBI TECT IK-1 MeHee 9 0-2 0-2 0-2
3aMeMICHUS MTOCTAHIINN
Breibop oOopynoBanus
2 Ha CTOpOHE HH TECT ITK-1 MeHee 9 0-2 0-2 0-2
TIOJICTAHITHH.




Bri6op
3 |oOopyromamms KAl MK-1 | memee9 | 0-2 0-2 0-2
CTOpPOHE BH
IMOJCTAHLINH.
Odopmnenue
HOSICHUTEIbHOU
4 3aIIMCKU 54 TECT [1K-1 MeHee 9 0-2 0-3 0-2
rpaduyecKkoil 9actu
KII
Bcero oaiuios| menee 35 35-43 43-52 52-60
[IpomexxyTouHas arrecrauus
5 [IpoMexyrounas |5 o KIT| MK-1 | wmemee20 | 20-26 27-32 33-40
aTTeCTalNs
Bcero 6aiuios 0-54 55-69 70-84 85-100

2. IlepeyeHb OLICHOYHBIX CPEICTB

KpaTkas xapakTepucTuKa ONEHOYHBIX CPEACTB, UCIOJIb3YEMBIX MPU TEKYIIEM KOHTPOJIE
YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTAIMU 00YYaIOErocs Mo JUCIUTIINHE:

Haunmenosanue
OLIEHOYHOTO Kparkast xapakTepuCTUKa OLIEHOYHOTO CPEICTBA OuEeHOYHBIE MATEPHAITBI
CpesicTBa
TecT (TecT) Tect u3 100 BOMPOCOB Pa3IMYHOM CIOKHOCTH Tecr u3 100 sonpocos

PA3IMYHOM CI0KHOCTU

[IpakTueckue  pabOTBl  BBIMOJHSIOTCS  COIVIACHO
"MeToauueckum yKa3aHUsIM o BBINOJIHEHUIO
MPAKTUYECKUX paboT", BBIIAHHOM IpernojaBaTesieM Ha
Mpaxtiueckie paGoTei|>AHATH. Oruer, Pmmqa}omnﬁ B ce0sl perieHue 3a1a4 1
(TTP) CaMOCTOSITENIbHOM  paboThl, OTBETHl HA KOHTPOJIbHBIE

BOIIPOCHI, CIAETCS NPENOAABATENI0 KaKIbIM CTYIEHOM B
MHAMBUAYaJIbHOM Tmopsnke. [locie mpoBepku OTUETOB,
IpenoaaBaTesib OTPAXKAET YCIIEBAEMOCTh CTYIEHTOB B
0albHO-DEHTHUHIOBOM BEIOMOCTH

Bamauu g
CaMOCTOSITENILHOM PaboTHI,
OTBCTEI HA KOHTpO.]'H)HI)Ie
BOTIPOCHL.




KypcoBass paboTa BBINOJHSAETCA COIVIACHO BapUaHTy
3aaHus u3 y4eOHO-METOAMYECKOTO nocoous Kypcosas pabora,
"MeTtonuueckrue YyKazaHUA MO BBIMOJHEHUIO KypCOBOM BKJIIOYAIOIIAst B ce0s
paboter: [IpoexkTupoBaHMe NOHMKAOUIEH NOACTAaHIMH'",| pacueTHO-TpaduyecKyro
BBIJJaHHOM IIpernojaBaTesieM Ha 3aHATUU. [IpenojaBaresb| 4acTb. 3alUTa KypCcOBOM
OTpakaer yCIIEBAEMOCTh CTYJCHTOB B paboThI
0aIbHO-PEHTHUHTOBOM BEJOMOCTH

KypcoBast paborta 1m0
JHCIUIUTIHE

3. OHeHO‘IHLIe MaTepuaJabl TEKYIIETI0 KOHTPOJIA YCIIEBAEMOCTHN Oﬁy‘lalOI[II/IXCH

OHCHKa HpOMe}KYTOqHOﬁ arTeCTallu CTYACHTOB IIO0O HTOraM OCBOCHHA IUCLHUIIIIMHBI
«OCHOBBI IMPOCKTUPOBAHUA HOI[CTaHHI/Iﬁ, JIMHUHA QJICKTpoIicpcaadn € yd€ToOM HOPMATHUBHBIX
Tpe60BaHHﬁ>) IMPOU3BOAUTCA IIPU IMOMOIIU CIICAYIOIINX OOCHOYHBIX CPCACTB!

CobeceroBanmne

VYCTHBIM ONpoc MPOBOAWUTCS B Hayaje JIEKIHOHHBIX M MPAKTUYECKHX 3aHATHNA IO
MarepuanaMm npeablaymux 3auatuid. KonmnuecTBo onpoieHHbIXx okHO 06Tk 100% k Havainy
M3YYEHUS CIENYIOLEro pa3ena IUCUUILTUHBI.

OTBeThI Ha BOMPOCHI OJHKHBI OBITh TOYHBIMU M KPATKUMU. 3a TPaBUJIbHBIN OTBET CTYACHT
nosyvaet 2-4 Oasnia.

HepequL BOIIPOCOB 10 pasae/iaM NUCHUIIJIUHBI IPHA codeceIOBAHMM.

Mopyns 1

1. O6opynoBanue noactaniuu. OOIIUE TEXHUUECKUE TPEOOBAHUSI.

2. KnumaTtnueckoe UCTIOTHEHUE U KaTEropusl pa3MelIeHus y3J10B 000pyI0BaHUS U
arraparos.

3. TpebGoBaHus K HaJIEKHOCTHU DIECKTPOCHAOKEHUSI.

4. ®akTOpBI, BIUAIONINE HA BHIOOP CTPYKTYPHOM CXEMBbI NOJACTAaHIMHU. TUIIOBbIE CTPYKTYpPHbIE
CXEMBI MTOACTAHIINN.

5. Bb100p BBICOKOBOJIBTHBIX BhIKIIIOUaTesiel. OCHOBHBIE TapaMeTpBhl.

6. Buabl BBICOKOBOJIBTHBIX BBIKIIOUATEIEH, UX JOCTOUHCTBA U HEJOCTATKH.

Monyns 2

1. Be1OOp BBICOKOBOJIBTHBIX pa3benuHuTeneii. OCHOBHBIE MapaMeETPHI.

2. smepuTenbHble TPaHCPOPMATOPHI TOKA. Y CTPOHUCTBO, MpUHLIUI JeHCcTBUS. OCHOBHbBIE
IapaMeTphbl.

3. Beibop uzmepuTenbHbIX TpaHcPOopMaTOPOB TOKA.

4. IsmepuTenbHble TpaHCPOPMATOPHI HAITPSHKEHUS. Y CTPONUCTBO, MPUHLIUI JEHCTBUS.
OCHOBHBIE TAPAMETPBL.

5. Bb100op n3MepuTenbHbIX TPAHCPOPMATOPOB HAMIPSIKEHUS.

6. CuioBbie TpancopmaTopsl u aBToTpanchopmaTopsl. Cxema 3amerienust. [Ipurammmn
JEUCTBUSA, OCHOBHBIE OTJINYUS.




Mopynsb 3

. PesxxuM paboThl 1 Harpy304yHasi ClioCOOHOCThH BHICOKOBOJIBTHBIX TpaHC(HOPMATOPOB
. Be16op unciia 1 MOIHOCTH TPaHC(HOPMATOPOB HA MOACTAHITUSIX

. O6mras xapakTepucTuKa MoTpeduTeseit COOCTBEHHBIX HYX/I MOJCTaHIUI

. Cuctema ornepaTUBHOTO TOCTOSIHHOTO TOKA Ha MOJICTAHIIUSIX

. CxeMa nuTaHus 3JI€KTPONPUEMHUKOB COOCTBEHHBIX HY X/

. Be16op TpancpopMaTopoB cOOCTBEHHBIX HYK]T ITOACTAHIIHIMI

NN AW~

Monyns 4

1. Knaccuduxkanus pacrpeneauTeNbHbIX yCTPOUCTB

2. MosnHne3amuTa 1 3a3eMJICHUE Ha TIOJICTAHIUU

3. Pexxumbl paOOThI 31€KTPOYyCTaHOBOK. [10oBBIIIEHNE, TOHM)KEHHE HAPSIKEHUS,
HECUMMETPUYHBIE PEXUMBI PaOOTHI AIEKTPUUECKON CETU

4. ABapuiiHOE CHHYKEHUE YaCTOThI B 3HEprocucreMe. PEMOHTHBIN peKuM. PexxrMBbI X0I01HOTO 1
ropsYero pe3epsa.

5. Orpannuenne TokoB K3 METO10M CEKLIMOHUPOBAHUS

6. Orpannuenue TokoB K3 nmpumeHenrneM TpanchopMaTopoB ¢ pacuIeIEHHON
OOMOTKOW HU3KOT'O HAIPSKEHUS

7. Koppekuus oqnoda3HbIX 3aMbIkaHuil Ha 3emutto B cetu 110-220 kB

8. Orpannyenue TokoB K3 TOKOOrpaHNYMBAIOIUMU NPEIOXpPAHUTENIMA. OTrpaHUYUTETN
YAApHOTO TOKAa B3PBIBHOTO JEHCTBUS.

KoMiiekT TecTOBBIX 3aJaHUH

Mopyns 1

3aganue Ne 1 (¢ BBIOOPOM 0JJHOTO MPABHJIBHOI0 0TBETA U3 MPeIJI0KEHHbIX)

VYkaxute TpaHchopMaTop, He PEryIupyeMblil O] Harpy3Kou
BapuaHTbl OTBETOB:

vTM

X TALTH
X AOJILTH
X ATJLUTH

3ananue Ne 2 (¢ BBIOOPOM 0JHOT0 NPABUJIBLHOI0 OTBETA U3 NMPeAJI0KEHHbIX)

Yxkaxute ogHodazHbIi TpaHchopMaTop
BapuaHTbl 0TBETOB:

X ATJILITH
X TIL
XTM

v OPI]



3aganue Ne 3 (¢ BLIOOPOM OTHOTO NPABWJIBHOIO OTBETA U3 NMPeAJI0KEHHBIX)

VYkaxure TpaHcGOpMaTop ¢ pacUIeTIICHHOH 0OMOTKON
BapuaHTbl OTBETOB:

X OP1]
v TPIH
X TIIH
X TM

3aganue Ne 4 (¢ BLIOOPOM OTHOT0 NPABWJIBHOIO OTBETA U3 NMPeAJI0KEeHHBIX)

VYkaxute aBTroTpanchopmarop
BapuaHTbI OTBETOB:

X TPJIH
XTI

v ATJILITH
XTM

3amanue Ne 5 (¢ BBIOOPOM OHOI'0 NMPABUJIBHOI0 OTBETA U3 MPeIJI0KEeHHbIX)

VYxaxure Tpancopmartop, mpuMeHsieMblii Ha Hanpsbkenuu 10/0,4 kB
Bapuantsl 0TBETOB:

X TPIH
XTI
vT™M

X ATJILITH

3aganue Ne 6 (¢ BLIOOPOM OTHOTO NPABWJIBHOIO OTBETA U3 NMPeEAJI0KEHHbIX)

Jns cBsa3u kakux Hanpsbkennit BH/CH ucnonb3ytorcs aBToTpancgopmaTopsl
BapI/IaHTLI OTBCTOB:

X 10/6 xB

X 35/10 kB
v'220/110 kB
X 110/35 xB

3aganue Ne 7 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEHHBIX)

I'e moryt 6bITh ycTanoBieHb! TpaHchopmaTopsl TALI-80000-110/10
BapI/IaHTLI OTBCTOB!:

v/ Ha snextpoctannuu B OJI0Ke C TeHEpaTOpoOM
X Ha mojicTaHiiny mpoMIpeIpusiTHsI
X Ha nmozxcranuuy SHEProCUCTEMBI

X Ha TOL] nns cBsi3u PY renepaTopHOro HanpsbKEeHUs ¢ CHCTEMOMR
3aganue Ne 8 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeAJI0KEeHHBIX)

PacmmpurenbHbIil 6ak Ha MacISTHOM TpaHC(hOpMaTope HYKEH
BapuaHTbI OTBETOB:



X Jlnist pa3MelneHus 3arnacoB Macia
X J111s1 IOBBINIICHUS THAPOCTATUYECKOTO JABIICHUS Macia
v/ JIn1s1 yMEHBIIICHUS TJIOMIAM COMTPUKOCHOBEHHMS Macya ¢ BO3yXOM

X Jlns pacmupeHus Macia
3aganue Ne 9 (¢ BLIOOPOM OTHOTO MPABWJIBHOIO OTBETA U3 NMPeAJI0KEeHHbIX)

Macio B TpanchopMaTOphl 3aJIMBAETCS
BapI/IaHTBI OTBETOB:

v/ Jlns1 obecriedeHus N3OSN
X J171s1 IOBBINICHUS! MATHUTHON HHAYKITUH
X JIist cMa3pIBaHUS TPYIIMXCS AeTaICH

X I[J'ISI CHMIKCHUS TOKOB KOPOTKOI'O 3aMbIKaHUS
3aganue Ne 10 (¢ BBIOOPOM OJHOT0 NMPABWJIBHOIO OTBETA U3 MPENJI0KEeHHBIX)

VYkaxure TpeX0OMOTOUHBIN TpaHCHOPMATOP
Bapuantsl 0TBETOB:

XTI
XT™M

X TMH
v TITH

3aganue Ne 11 (c BBIOOPOM OJHOT0 NMPABUWJIBHOIO OTBETA U3 MPENJI0KEeHHBIX)

Pa3T)CIII/IHI/IT€J'II/I MOTYT OTKJIHOYATh
BapI/IaHTI:I OTBCTOB:

X Pa0oure TOKU Harpy3Ku TpaHCHOPMATOPOB U JTMHUMA
X ToKM KOPOTKOTO 3aMBIKaHHsI TPAHC(OPMATOPOB H JIMHUI
X Toku neperpy3ku TpaHc(hOpMaTOPOB U JTMHUM.

v/ ToKH X0JIOCTOTO X0J1a TPAaHC(HOPMATOPOB U 3aPSIHBIC TOKH JTMHHM
3aganue Ne 12 (¢ BLIOOPOM 0THOTO MPABUJIBLHOIO OTBETA U3 MPeIAI0KeHHbIX)

Pa3benunuTenu ucnoiabp3yroTes Ha HanpsbkeHuu 35 kB
BapI/IaHTLI OTBCTOB:

X ToJIBKO J1J1s1 OTIEPATUBHBIX TEPEKIIOYCHHIM
X ToJIbKO J1s1 CO3IaHUsI BUAMMOTO pa3phiBa
v/ [ly1s oniepaTHHBIX TIEPEKITIOYSHHH U CO3/IaHUS BUIMMOTO pa3phiBa.

X J1y1s1 3a3eMIIeHUS] TOKOBEAYIIUX YaCTeiH
3aganue Ne 13 (¢ BLIOOPOM 0THOTO MPABUJIBLHOT0 OTBETA U3 MPeEAI0KEHHbIX)

PazbenuanTenu ucnonap3yroTcs Ha Hanpsbkennu 330 kB

BapuaHTbI OTBETOB:

X TonbKO A7l ONEPATUBHBIX MEPEKITIOUEHUH

v/ Toabko AJId CO3aHUA BUAUMOI'O pa3pbiBa



X Jl11s1 oniepaTHBHBIX MEPEKIFOYCHUI U CO3IaHUS BUMMOTO pa3phiBa

X J1i1s1 3a3eMIICHUS TOKOBEAYIIHUX YaCTeH
3ananue Ne 14 (¢ BLIOOPpOM 0JHOTO NPABHJIBHOIO OTBETA U3 MPEAT0KEeHHBbIX)

Pa3benunuTenu ucnomnb3yrorcs Ha HanpsbkeHuu 500 kB
BapuaHTbI OTBETOB:

X ToJIbKO [J1s1 ONEPATUBHBIX HEPEKIIOYCHHH
¢/ ToNbKO 7151 CO3/IaHMsI BUIMMOTO Pa3phiBa
X J111s1 oniepaTUBHBIX MEPEKIIOUYCHUI U CO3aHUS BUIMMOTO Pa3phbiBa

X Jlns1 3a3eMIIeHHS TOKOBEIYIIMX YacTen

3ananue Ne 15 (¢ BLIOOPpOM OJHOTO NPABHJIBHOIO OTBETA U3 MPeAJI0KEeHHBIX)

Brixirouarenu Harpy3Ku NPUMEHSIOTCS B CETAX HANPSHKEHUEM
BapuaHTbl 0TBETOB:

v6-10xB
X 35 kB
X 110 xB
X 220 xB

3aganue Ne 16 (¢ BLIOOPOM OJHOT0 NMPABWJIBHOIO OTBETA U3 MPENJI0KEeHHBIX)
Brikimrouarenu Harpys3kKu MOT'YT OTKJIYOYaThb:
Bapuantsl 0TBETOB:

X ToKkH KOPOTKOT'O 3aMbIKaHHS
v/ Paboune Toku nuHUHN 1 TpaHcHopMaTopoB
X I1ycKkOBBIC TOKH CHHXPOHHBIX JBUTaTEIEH

X [1yckoBbIe TOKH aCHHXPOHHBIX JIBUTATENICH

3aganue Ne 17 (¢ BLIOOPOM 0THOT0 MPABUJIBLHOT0 OTBETA U3 MPeIAI0KEeHHbIX)
Brikmrouarenu HarpyskKku 0OBIYHO YCTAHABJIMBAKOT:
BapuaHTbl OTBETOB:

X B 1iensix CHHXpOHHbBIX JBUTaTeICH
X B 1iensix aCHHXPOHHBIX JIBUTATENEH
v/ B nersix tpancpopmaropos

X B 1iensix reHepaTopos

3ananue Ne 18 (¢ BLIOOPOM 0JHOTO MPABUJIBLHOTO OTBETA U3 MPeEIAI0KEHHbIX)
MakcumanbHast MOITHOCTh TpaHchopmaTtopos 10/0,4 kB:
BapuaHTbl OTBETOB:

X 1600 kBA
V2500 kBA
X 3000 kBA
X 6300 kBA

3ananue Ne 19 (¢ BBIOOPOM 0IHOTO NPAaBUJIBHOIO OTBETA U3 MPEAT0KEeHHBIX)
MunumanbHas MOIIHOCTH TpaHchopmaTopoB 110 kB ¢ pacuienienHoit 00MOTKOM:
BapI/IaHTLI OTBCTOB!:

X 16000kBA



v'25000kBA
X 32000xkBA
X 40000xkBA

3ananue Ne 20 (c BbLIOOPOM OHOTO MPABWJIBHOI0 OTBETA U3 MPEAJI0KEHHBIX)
MunumansHoe ceduenue nmpoBojaa AC Ha 110 kB 1o yciioBusiM KOpOHBI:
BapI/IaHTI)I OTBCTOB:

X 35 mm2
X 50 mm2
v 70 Mm2
X 95 Mm2

Moayns 2

3aganue Ne 1 (¢ BLIOOPpOM 0THOT0 MPABUJIBLHOI0 0TBETA U3 MPeII0KeHHbIX)
BBICOKOBOIIBTHBIE BBIKIFOYATENN CIIOCOOHBI OTKIIFOYATh:
BapuaHTbl 0TBETOB:

X Tonpko TOKM pabovnX PEXKUMOB H HE BBIIIIE
X Toku X010CTOr0 X012 TpaHC(HOpMATOPOB U HE BHIIIE
v/ TOKH KOPOTKOTO 3aMBIKaHUsI U HHXKE

X [lyckoBbIe TOKM IBUTATENEH U HE HIKE

3aganue Ne 2 (¢ BBIOOPOM OJJTHOT0 MPABHJIBHOI0 0TBETA U3 MPeIJI0KeHHbIX)
OCHOBHOM HEIOCTaTOK BaKYyMHbIX BBIKJIFOUaTeNIeH
Bapuantsl 0TBETOB:

X Bounblime rabapuThl
X OueHb TsOKEbIE.
X Huskas Haie:)xHOCTh

v Mnunmanus nepeHanpspkeHui Ipyu KOMMYTaliu

3aganue Ne 3 (¢ BLIOOPOM OTHOTO NPABWJIBHOIO OTBETA U3 NMPeAJI0KEHHBIX)
Brikmrouarenu BBIITYCKAKOTCA:
BapuaHTbI OTBETOB:

X TonbKo 7151 HAPY)KHOM YCTAHOBKH
X TonbKo AJ1sl BHYTPEHHEH YCTaHOBKH
v U 115t Hapy>KHOM | 1711 BHYTPEHHEH YCTaHOBKH

X Jlns ycranoBkH He Bbitie 1000 M Hajl ypOBHEM MOps

3ananue Ne 4 (¢ BBIOOPOM 0JHOT0 NPABUJIBLHOI0 OTBETA U3 NMPeAJI0KEHHbIX)
Ha nanpsoxenusax 330 — 750 kB onepaTruBHbIE TEPEKITIOUEHNS BBITOIHAIOTCS:
BapI/IaHTBI OTBCTOB!:

X TonbKO pa3beIUHUTEISIMHU

¢ TosbKO BBIKITIOYATENSIMA

X COBMECTHO BBIKIIIOYATEISIMU M PA3bEIHHUTEISIMH
X Tpancdopmatopamu

3aganue Ne 5 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeAJI0KEeHHBIX)
Ha nanpsbxenusx 110 — 220 kB onepaTuBHbIE IEPEKITIOUEHNS BBIIOIHAIOTCS:
BapuaHTbI OTBETOB:

X Tonbko Pa3bCANMHUTCIAMUA

X ToabKO BBIKIIOYATEISIMH



¢ COBMECTHO BBIKJTIOUATEIISIMHU U Pa3beAUHUTEIIIMA
X Tpancdopmaropamu

3ananue Ne 6 (¢ BBIOOPOM 0JHOT0 NPABUJILHOI0 OTBETA U3 MPeAJI0KEHHbIX)

[Ipenoxpanutenu odecneynBaoT:
BapI/IaHTBI OTBETOB:

v/ 3anury ot TokoB K3 1 meperpysku
X 3amuty ToibKo oT TokoB K3
X 3amuTy TOJIBKO OT TOKOB MEPETPy3KH

X 3ammry oT pabo4Ynx TOKOB

3aganue Ne 7 (¢ BLIOOPOM OTHOTO MPABWJIBHOIO OTBETA U3 NMPeAJJI0KEeHHbIX)
[TpenoxpaHuTeny yCTaHABIMBAIOTCS B LETISAX JIMHUNA U CUJIOBBIX TPAHC(OPMATOPOB B CETIX HA HANPSHKCHUU:
BapuaHTbI OTBETOB:

v6-10kB
X 35 kB
X110 kB

X220 xB

3aganue Ne 8 (¢ BLIOOPOM 0THOTO MPABUJIBLHOI0 0TBETA U3 MPeI10KeHHbIX)
IIo cBouMm (byHKHHOHaHLHBIM BO3MOKHOCTSIM HauOoee YHUBCPCAJIbHBIM
KOMMYTAaIlMOHHBIM aIlrapaToM sABJISACTCA:

Bapuantsl 0TBETOB:

v/ Brikiroyarens
X PazpequHuTeND
X BrIkirouaresb Harpy3ku

X [Ipenoxpanureins

3aganue Ne 9 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEeHHbIX)
HpI/I OAMHAKOBOM HOMHWHAJIBHOM pa60qu TOKe Hauboee AOPOTr'MM KOMMYTAIIUOHHBIM allllapaTOM SABJISICTCA:
BapuaHTbI OTBETOB:

v/ Briximouarenns
X PazbequHuTeND
X Brikitouatesns Harpy3Kku

X IIpenoxpaHuTeib

3aganue Ne 10 (¢ BLIOOPOM OJHOT0 NMPABWJIBHOIO 0TBETA U3 MPENJI0KEeHHBIX)
Tpancdopmatopsl TPOMBIIIIIICHHBIX U TOPOJICKUX nojcTaHIui Ha 10/0,4 kB
o0ecreynBaroT:

BapuaHTbI OTBETOB:

X PerynupoBaHue HaIlpsKEHUS T10]] HATPY3KOH
v/ PerynupoBanue HanpspKeHUS 0e3 BO30Y K ICHUs
X BooO0i1ie He perympyroT HanpspKeHue

X PerynupoBanue oJHOBpeMeHHO co cTopoHbl BH mox Harpyskoi, a co cropo-

bl HH — 6e3 Bo30yxenust

3ananue Ne 11 (¢ BBIOOPOM 0IHOTO NMPAaBUJIBLHOIO OTBETA U3 MPEAJI0KEHHBIX)
TpanchopMaTopsl TPOMBIIIIICHHBIX U TOPOICKUX moacTaniui Ha 110/10 kB
00ecIeYnBaroT:

BapuaHTbl 0OTBETOB:

v/ PerynupoBanue HarpsHKeHHs 0/ Harpy3Koit
X PerynupoBanue HanpspkeHHs 0e3 BO30YKIeHHS

X BooOl1ie He perympyroT HanpsHKeHue



X PerynupoBaHue oIHOBPEMEHHO co croponbl BH 1o Harpyskoii, a co ctopo-
Hel HH — 6e3 B030yxneHus
3aganue Ne 12 (¢ BLIOOPOM 0IHOTO MPABUJIBLHOTO OTBETA U3 MPeEIAI0KEHHbIX)

brounsie TparchopMaTOPBI AIEKTPUIESCKUX CTAHIHN 00ECTICYNBAIOT:
BapuaHTbl OTBETOB:

X PerynmupoBaHue HaIpsDKCHUS T10]] HArPY3KOH
v/ PerynupoBanue HanpsbkeHUS 0e3 BO30Y XK ICHUS
X BooO0iiie He perympyroT HanpsHKeHUe

X PerynupoBanue 0JJHOBpeMeHHO co cTopoHbl BH mon Harpy3koit, a co cTopo-
Hbl HH — 6e3 B030yxneHus
3aganue Ne 13 (¢ BLIOOPOM 0IHOTO MPABUJIBLHOTO OTBETA U3 MPeAI0KEHHbIX)

Ha cropone 0,4 kB s 3amute! oT TokoB K3 npumeHstor:
BapuaHTbl OTBETOB:

X PyOunbHuku
X KoHTakTopsI
X MarauTHbIE ITyCKaTeIH

v/ ABTOMATHI

3aganue Ne 14 (¢ BBIOOPOM 0IHOT0 MPABUJIBLHOI0 0TBETA U3 MPeII0KeHHbIX)
Ha cropone 10 kB ajist 3amutst ot TokoB K3 nmpumeHstoT:
BapuaHTbl 0TBETOB:

v/ Brixkimouarenu
X BrikirouaTenu Harpy3Ku
X Pazbenuuurenu

X Jlyroracsiye KaTyiku

3aganue Ne 15 (¢ BBIOOPOM 0THOTO MPABUJIBLHOI0 0TBETA U3 MPeII0KeHHbIX)
B cetax 10 kB peakTopsl IPUMEHSIIOT:
BapuaHTbl OTBETOB:

v/ Jlns camkennst TokoB K3
X Jli1st CHIOKEHHsI pabOYUX TOKOB
X JIiist CHIYKEHUS TOKOB TIEPETPY3KH

X Jl11s1 peryupoBaHus HAIIPSKEHUS

3aganue Ne 16 (¢ BLIOOPOM OHOT0 NMPABWJIBHOIO 0TBETA U3 MPENJI0KEeHHBIX)
Tpancopmatopsl ¢ paciieryieHHOW 0OMOTKOW MPUMEHSIOT, TaK KaK OHU:
BapI/IaHTLI OTBCTOB:

X Bouee nemieBsie, 4eM JByXOOMOTOUHBIE
X CHmkarot paboune Toku Ha cropone BH
v/ CHmxatot pabouune Toku Ha cropone HH

X CHmxaror paboure TOKH 0lHOBpeMeHHO Ha ctopoHe BH u HH

3aganue Ne 17 (¢ BLIOOPOM 0THOTO MPABUJIBLHOTO OTBETA U3 MPeEIAI0KEHHbIX)
BeIKiT0YaTeIM MOTYT YCTaHABIUBATHCSL:
BapuaHTbl OTBETOB:

X be3 orpanuueHus o BBICOTE HAJl YPOBHEM MOPS
X He Boie 1000 meTpoB HaJl ypOBHEM MOPS

v/ Beiiie 1000 MeTpoB Hal ypPOBHEM MOPS ¢ YMEHBIICHUEM BEJIUUHHBI OT-
KJIFOUaeMbIX TOKOB

X He Boime 3000 MeTpoB HaJl ypOBHEM MOPSI



3aganue Ne 18 (¢ BLIOOPOM 0JHOTO MPABUJIBLHOT0 OTBETA U3 MPeEIAT0KEHHbIX)
B KPV-10 kB He npuMeHs0TCs BBIKIIOYATENH:
BapuaHTbl OTBETOB:

X Dnera3oBble
X DJeKTpOMarHUTHBIC
X BakyymHble

v/ Bozayiasie

3ananuie Ne 19 (c BbIOOPOM 0OJHOTO MPABWJIBHOIO OTBETA U3 MPEAJI0KEHHBIX)
B PVY-35 kB He npuMeHs0TCS BBIKJIFOYATENH:
BapI/IaHTBI OTBCTOB:

X DrnerazoBble
X Manomacisasle
X BakyymHble

v/ Boznymiasie

3aganue Ne 20 (¢ BBIOOPOM OJHOT0 NMPABWJIBHOIO OTBETA U3 MPENJI0KEeHHBIX)
B PY-500 kB He npuMeHs0TCS BBIKIIOYATENH:
Bapuantsl 0TBETOB:

X Dinera3oBble
v’ MaiiomacisHble
X BakoBble MaciIsiHbIE

X BozayuiHsie

Mopynsb 3

3aganue Ne 1 (¢ BBIOOPOM 0JJHOT0 MPABHJIBHOI0 0TBETA U3 MPeIJI0KEeHHbIX)
B PVY-220 kB He npuMeHs0TCS BBIKIIOYATENH:
BapI/IaHTI:I OTBCTOB:

v/ DJIeKTPOMAarHUTHBIC
X BoszyiiHbie
X BakoBble MaCJIsIHbIC

X Dnera3oBble

3aganue Ne 2 (¢ BIOOPOM OTHOT0 NPABWJILHOIO OTBETA U3 NMPeEAJI0KEHHBIX)
TpancdopmaTopbl repMETH3UPOBAHHBIC YCTAHABIUBAIOTCS HA HAMPSHKCHUH:
BapuaHTbl OTBETOB:

v6-10kB
X 35 kB u Huxe
X 110 kB u HUxke

X 220 kB u HUKe

3ananue Ne 3 (¢ BBIOOPOM 0JHOT0 NPABUJIBLHOI'0 OTBETA U3 NMPeIJI0KeHHbIX)
ABOTHasI «ITOIYIITKA) BHITIOJHSETCS B CHJIOBBIX TpaHc(opMaTopax:
BapI/IaHTLI OTBCTOB!:

X Cyxux
X baKOBBIX MaCIISTHBIX
X Bo Bcex

v’ B repmeTu3upoBaHHBIX

3ananue Ne 4 (¢ BBIOOpPOM 0JHOT0 NPABUJIBLHOI0 OTBETA U3 MPeAJI0KEHHbIX)
A3OTHas «IIOYIIKa» B COOTBETCTBYIOIIMX TpaHc(opmaTopax HeoOXoauma:



BapuaHTbl OTBETOB:

X Jlns myyineii u30Jsnun
X Jli1st npeioTBpaIeHus: OKUCIICHUS Maciia
X J171st ;TydIIero oxXJaskKaeH s

Q/HJ'IH CHMKCHUS JaBJICHHUA Ha 0ak u MMpea0TBpAlICHUA OKHUCIICHUS Maciia

3ananuie Ne 5 (¢ BLIOOPOM OJHOTO MPABWJIBHOIO OTBETA M3 MPEIJI0KEHHbIX)

baxoBrie MaciIsTHBIE TpaHC(bOpMaTopBI MOJXHO yCTaHaBJINBATb:
BapI/IaHTBI OTBCTOB:

X He Beimie 1-ro sraxa
v/ He Brite 2-ro sraxa
X He Bri1tte 3-ro sraxka

X Ha nro0om staxe

3aganue Ne 6 (¢ BLIOOPOM OTHOTO MPABWJIBHOIO OTBETA U3 NMPeAJI0KEHHBIX)
Cyxue TpanchopMaTopbl MOKHO YCTaHABIUBATD:
Bapuantsl 0TBETOB:

X He Bri1ie 1-ro sraxa
X He Bbl111e 2-10 3Ta%a
X He Bri1tie 3-ro sraxka

v/ Ha nmro0oM sraxe

3aganue Ne 7 (¢ BBIOOPOM OJJHOTO MPABHJIBHOI0 0TBETA U3 MPeIJI0KeHHbIX)
I'epmernsupoBanHbIe TpaHCHOPMATOPHI MOKHO YCTAHABIMBATD:
BapuanTbl 0TBETOB:

X He Broi1ie 1-ro sraxa
v/ He Briute 2-ro sraxa
X He Boi1ie 3-ro sraxa

X Ha nroboMm staxe

3aganue Ne 8 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEHHBIX)

Ha KTII 6-10 kB npomnpeanpustiii He BBIOIHAETCS cieytolee MOoAKII0YeHHEe TpaHCPOPMaTOpPOB K
MATAOIIEH JINHUN:

BapI/IaHTI:I OTBCTOB!

X I'myxoe
X Uepes mpeioXpaHuTellb U BHIKIIIOYATEIb HArPY3KH
v Uepes BhIKITIOUATEND

X Uepes BBIKIIIOYATEIb HATPY3KH

3aganue Ne 9 (¢ BLIOOPOM OTHOTO MPABWJILHOIO OTBETA U3 NMPeAJI0KEHHbIX)

Ha KTII 110 kB B 0Te4eCTBEHHBIX CETSAX HE BBITIOTHSAETCS CIEAYIOIIEe MOIKII0YeHIE TPaHCHOPMATOPOB K
MUTAIOIEH JINHUU:

BapI/IaHTBI OTBCTOB:

X Uepes pa3belMHUTEID
X Uepes pa3beIMHUTEIb U [IPEIOXPAHUTEID
X Uepes BBIKIIIOYATENb C Pa3beINHUTEISIMU

V‘Iepes BBIKJIFOYATECJIb HAIPY3KHU U NPECAOXPAHUTCIIb

3aganue Ne 10 (¢ BLIOOPOM 0JHOTO MPABUJIBLHOT0 OTBETA U3 MPeEIAI0KEHHbIX)
B coBpeMeHHO# MpakTUKE UCTIOIb3YIOT JIsl MOAKIIOYEHUs moAcTaniuil 35 kB

K ITATAIOIIUM JIMHUSM:

BapI/IaHTBI OTBCTOB!:

X OTaenuTeNd U KOPOTKO3aMbIKaTeIH



X IIpenoxpaHuTesu
X Boikirouarenu Harpy3ku

v/ Brikinrouarenu

3ananuie Ne 12 (c BbIOOPpOM OHOTO MPABWJILHOIO OTBETA U3 MPEAJI0KEHHBIX)
B coBpeMeHHOI MpakTUKE UCTIOIB3YIOT ISl MOAKIOYEeHUS noacTanuii 110—

220 kB x nuTarmuM JIUHUSIM:

BapuaHTbI OTBETOB:

X OTnenurteny 1 KOpOTKO3aMBIKATEIH
X [Ipenoxpanurenu
X Brikimrouarenu Harpy3ku

v/ Brikinrouarenu

3ananuie Ne 13 (c BbIOOPpOM OHOTO MPABWJIBHOIO OTBETA U3 MPEAJI0KEHHBIX)
CxeMma Ha BBIKJIIOYATEIIAX C «MOCTHKOMY C BBIKJIFOUATEIEM YCTaHABINBAETCS

Ha IMOACTAaHLIUAX

BapuaHThbl OTBETOB:

X 6-10 kB
v/35-220 xB.
X 330 xB

X 500-750 xB

3aganue Ne 14 (¢ BbIOOPOM 0JTHOTO MPABUJIBLHOI0 0TBETA U3 MPeII0KeHHbIX)
Cxema ¢ «MOCTHKOM» IIEPEMBIYKOI Ha Pa3beAMHHUTEIISIX MOXKET HCIOIb30-

BaTbcs Ha nojcTanuusx 110 kB:

BapuaHTbI OTBETOB:

¢ TYyIMKOBBIX U OTHACYHBIX
X [IpoxomHbIX
X Y310BBIX

X Ha Bcex

3aganue Ne 15 (¢ BLIOOPOM 0IHOTO MPABUJIBLHOI0 OTBETA U3 MPeII0KeHHbIX)
Cxema ¢ «KMOCTHKOM) HepeMLILIKOI\/’I Ha PasbCAUHUTECIAX MOXKET UCIIOJIB30BATHCA HA IMOACTAHIUAX 35 xB:
BapI/IaHTI:I OTBCTOB:

v/ TYIIUKOBBIX ¥ OTITACYHBIX
X [TpoxomHbIX
X V3510BBIX

X Ha Bcex

3aganue Ne 16 (¢ BLIOOPOM OHOT0 MPABWJIBHOIO OTBETA M3 MPeAJI0OKEeHHbIX)
CxeMa ¢ «MOCTHKOMY HepeMLI‘—IKOfl Ha pasbCAUHUTEIAX MOXKET UCIT0JIB30-

BaTbCs Ha nmoacTtanuax 220 kB:
BapuaHTbl OTBETOB:

v/ TYIIMKOBBIX U OTIIACYHBIX
X [IpoxonHbIxX
X Y3110BBIX

X Ha Bcex

3ananue Ne 17 (¢ BLIOOPOM OIHOTO NPAaBHJIBLHOIO0 OTBETA U3 MPEAI0KEeHHBIX)
CxeMa ¢ «MOCTHKOM» Ha BBIKJIFOUATEISIX MOYKET UCIIOJIb30BaThHCS Ha IMOACTAHIINAX 35 KB:
BapI/IaHTLI OTBECTOB:

X TyNMUKOBBIX M OTIIACYHBIX

v/ [IpoxoaHbIx



X V3510BBIX

X Ha Bcex

3aganue Ne 18 (c BLIOOPOM OJHOT0 MPABWJIBHOIO 0TBETA U3 MPENJI0KEHHBIX)
Cxema ¢ «MOCTMKOM) Ha BBIKJIIOUATEJISIX MOKET UCIIOJIb30BaThCA HA MOJICTAH-

musx 110 xB:

BapuaHTbl OTBETOB:

X TyMUKOBBIX U OTIACYHBIX
v/ [IpoxoaHbix
X Y310BBIX

X Ha Bcex

3ananue Ne 19 (¢ BLIOOpOM 0JHOT0 NPABHJIBHOIO OTBETA U3 MPEAJI0KEeHHBIX)

Cxema ¢ «MOCTHKOM» Ha BBEIKJIIOUATEIISIX MOKET UCII0Ib30BaThCI Ha noACTaHIIMAX 220 kB:
BapI/IaHTBI OTBCTOB:

X TyImUKOBBIX U OTIIACYHBIX
v/ [IpoxomHbIX
X Y3110BBIX

X Ha Bcex

3aganue Ne 20 (¢ BBIOOPOM OJHOT0 NMPABWJIBHOIO OTBETA U3 NMPENJI0KEeHHBIX)

Cxema ¢ 0/1HOM CEKIIMOHUPOBAHHOM CUCTEMOM COOPHBIX IIIMH MOXKET UCIIOJIB30BaThCS HA MOJCTAaHIMSIX Ha
HaIIPAXKCHUU

BapuaHTsl 0TBETOB:

v'35kB

X 110 xB
X220 xB

X 330-750 xB

Monayns 4

3aganue Ne 1 (¢ BBIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEHHBIX)
Cxema ¢ 0JJHO¥ CeKIIHOHUPOBAHHOM U 00XOHO CHCTEMaMu COOPHBIX LIHH

MOKECT UCII0JIb30BAaTHCA HAa MTOACTAHIUAX HAa HAIIPSAKCHUM:

BapI/IaHTI:I OTBCTOB:

X 35 kB
v110-220xB
X 330 xB

X 500 -750 xB

3aganue Ne 2 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeAJI0KEHHBIX)
Cxema ¢ IByMsl CHCTEMaMH COOPHBIX IIMH U 00XOJHON CHCTEMOM IIIHH MOXKET
HCITIOJIB30BATHCA HA MOACTAHIMAX HA HAITPSAXKCHUU

BapI/IaHTLI OTBCTOB:

X 35xB
v 110 -220 kB
X 330 kB

X 500 -750 xB

3aganue Ne 3 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeAJI0KEeHHBIX)
Cxema Ha BBIKITFOYATEIIIX «HCTBIPCXYT'OJIbHUKY UCIIOJB3YCTCS HA MOACTAHIIUAX HA HAITPAKCHUU
BapuaHTbl OTBETOB:

X 6-10 kB



X 35xB
X110 xB

v'220 xB

3ananue Ne 4 (¢ BLIOOPOM OJHOTO MPABWJIBHOIO OTBETA U3 MPeIJI0KEHHbIX)

CxeMa Ha BBIKIIOYATEIIX «3/2» HCIIOJIB3YCTCA HA MMOACTAHIMAX HAa HAIIPSOKCHU M
BapI/IaHTBI OTBCTOB:

X 35xB
X110 kB
X 220 kB

v'330-750 kB

3ananuie Ne 5 (¢ BBIOOPOM OJHOTO MPABUJIBHOI0 OTBETA U3 MPeIJI0KEHHbIX)

O6XO,Z[H35I cHucTreMa C60pHI)IX IIHWH ITPUMCHACTCA HAa IIOACTAHIUAX Ha HAITPSAXKCHUH
BapI/IaHTBI OTBCTOB:

X 35 kB
v 110-220 xB
X 330 kB

X 500-750 xB

3aganue Ne 6 (¢ BBIOOPOM 0JJHOTO MPABHJIBHOI0 OTBETA U3 MPeI10KeHHbIX)
Ha npoxoanoii aByxTpanchopmaroproii noacranuuu 110-220 kB cnenyer
HCIIOJIb30BAaTh CXCMY:

BapuaHTbl 0TBETOB:

X bi109HYyI0 Ha BBIKIIIOYATEISIX
X C nBymsi cucteMaMu COOPHBIX IIUH U OJHOW 00XO0THON
VEJ'IO‘-IHyIO Ha BBIKJIIFOYATCIIAX, JONOJHCHHYIO «KMOCTUKOM) C BBIKJIIIOYATCIIEM

X BHO‘IHYIO Ha BBIKJIIOYATECIIAX, JOIMMOJIHEHHYIO «KMOCTUKOM» C Pa3bECANHUTECIIAMU

3aganue Ne 7 (¢ BBIOOPOM OJJHOTO NMPABUJIBHOI0 0TBETA U3 MPeIJI0KEHHbIX)
Ha y3noBoit moacraniuu 110 kB crnenyeT ucnonb3oBaTh CXeMy:
BapI/IaHTI:I OTBCTOB:

X BIio4HYI0 Ha BBIKJIFOYATENSIX
v/ C 1Bymsl cucteMaMu COOPHBIX IITUH U OJTHOU 00XOIHOMH
X briouHyI0 Ha BBIKITIOYATENAX, JOTIOJIHEHHYIO «MOCTHKOMY C BBIKJTIOUYATEIEM

X BHO‘IHyIO Ha BBIKJIFOYATCIIAX, JOIMMOJIHCHHYHO «MOCTUKOM» C PaA3bCANUHUTCIISIMU

3aganue Ne 8 (¢ BLIOOPOM OTHOT0 NPABWJILHOIO OTBETA U3 NMPeEAJI0KEeHHbIX)
Ha noACTaHIIMU 500xkB c 4 IMPUCOCANHCHHBIMU JIMHUSAMU CIICAYCT UCIIOJIb30BATh CXEMY:
BapuaHTbI OTBETOB:

v «lloxyTopHyro»

X C nByms cucteMaMy COOPHBIX IITUH M OJTHOW 00X0THON
X «UeThIpexyroabHUK

X Biiounyro

3ananue Ne 9 (¢ BBIOOPOM 0JHOT0 NPABUJILHOIO OTBETA U3 MPeAJI0KEHHbIX)
B oreuecTBEeHHBIX SJICKTPHUYCCKUX CCTAX HAa OAHY OIIOPY HE MOJABCIINBAIOTCA

nge nenu BJI Ha HanpshkeHuw:

BapuaHTbl OTBETOB:

X 35 kB
X110 kB
X220 xB



v 500 kB

3aganue Ne 10 (¢ BLIOOPOM 0IHOTO MPABUJIBLHOTO OTBETA U3 MPeEIAI0KEHHbIX)
Ha Boznymnbix nmuausx 35 kB ucnons3ytores nposoja:
BapuaHTbI OTBETOB:

X ANOMUHHEBBIE
X Menubie
v/ CranealroMUHUEBLIE

X CranpHble

3ananuie Ne 11 (c BbLIOOPpOM OJHOTO NMPABWJIBHOIO OTBETA U3 MPEAJI0KEHHBIX)

Ha Bo3aymneix nuausx 110 kB ucnons3yroTes npoBoja:
BapI/IaHTBI OTBETOB:

X AJIFOMUHHEBEIE
X Mennsie
v/ CranealroMIHUEBLIE

X CranbHble

3aganue Ne 12 (¢ BBIOOPOM 0IHOTO MPABUJIBLHOI0 0TBETA U3 MPeII0KEeHHbIX)
Ha BozaymHbix muausx 220 kB ucnons3yoTes npoBo/a:
BapuaHTbl OTBETOB:

X AJFOMUHUEBEIE
X Menubie
v/ CranealroMIUHUEBLIE

X CranbHble

3aganue Ne 13 (¢ BHIOOPOM OJHOT0 NMPABWJIBHOIO OTBETA U3 MPENJI0KEeHHBIX)
Ha Boznymnsix muausx 500 kB ucnonb3yroTes npoBoa:
Bapuantsl 0TBETOB:

X AJIFOMUHHEBEIE
X Menubie
v/ CranealroMUHUEBLIE

X CranpHble

3ananue Ne 14 (¢ BLIOOPOM 0JHOT0 MPABUJIBLHOI0 OTBETA U3 MPeAI0KeHHbIX)
Ha Bo3aymnsIx muHuAX 35 kB ucnonas3yroTcs nposBoa:
BapuaHTbl OTBETOB:

X AJIFOMUHUEBEIE
X Menubie
v/ CranealroMIHUEBLIE

X CranpHble

3ananue Ne 15 (¢ BLIOOPOM 0IHOTO NMPAaBHJIBHOIO OTBETA U3 MPEAJI0KEeHHBIX)
Ha BO3AYIIHBIX JIMHUAX TPOCHI BBIITOJIHAKOTCA:
BapI/IaHTLI OTBCTOB!:

X AJIFOMUHHEBEIE
X Menubie
X CrajiealfoMUHHAEBLIE

v/ CranbHble

3aganue Ne 16 (¢ BLIOOPOM 0THOTO MPABUJIBLHOI0 OTBETA U3 MPeAI0KEHHbIX)
PaCH_ICHJIeHHBIC MIpOBOAA BBIITOJHAKOTCA HAa BO3AYIIHBIX JIMHUAX:
BapuaHTbl 0OTBETOB:

X 35xB



X 110 xB
X 220 xB

v'500 xB

3ananuie Ne 17 (¢ BLIOOPpOM OHOTO MPABWJIBHOIO OTBETA U3 MPEAJI0KEHHBIX)
B ognom nomemenun moxHo yctanoBuTh KTII He Gonee:
BapI/IaHTBI OTBCTOB:

X Onnoit
X Tpex
v [Iatu

X Be3 orpaHuueHui

3ananuie Ne 18 (c BbLIOOPpOM OJHOTO MPABWJILHOIO OTBETA U3 MPEAJI0KEHHBIX)
B oxHOM mOMeIIeHHH MOKHO YCTaHOBUTH MACIITHBIX TPaHC(HOPMATOPOB HE

Ooitee:

BapuaHTbl OTBETOB:

v OnHOTO
X JIByx

X Tpex

X Yetnipex

3aganue Ne 19 (¢ BBIOOPOM 0JHOTO MPABUJIBLHOI0 0TBETA U3 MPeII0KeHHbIX)
KTII BBIITYCKAIOTCA HAa HAIIPSKECHUA HE BbIIIC:
BapuaHTbl 0TBETOB:

X 10 xB
X 35xB
X110 xB

v'220 kB

3aganue Ne 20 (¢ BLIOOPOM OHOT0 NMPABWJIBHOIO OTBETA U3 MPENJI0KEeHHBIX)
Ha KTII moxer ObITh coueTaHNe HANPSHKSHUI:
BapI/IaHTI:I OTBCTOB:

X 35/0,4 xB

X 110/10/0,4 xB
v 110/35/10 kB
X 220/ 10/0,4 kB

KoMmmiekT 3a1a4 u 3ajaHnui

Mopyns 1

3aganue Ne 1 (¢ BLIOOpPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEeHHBIX)

Onpenenute HauOOJIBIIYIO pEaKTUBHYIO Harpy3ky ysna Quo, eciu Pu6 pasna 30 MBT, cosy=0,81.
BapuaHTbl OTBETOB:

X 30
V21,6
X 34

X364

3ananue Ne 2 (¢ BBIOOPOM 0JHOT0 NPABUJIBLHOI0 OTBETA U3 NMPeAJI0KEHHbIX)
Omnpenenvre HanOOJIBIIYIO TTOJIHYIO Harpy3Ky, eciiu PHO paBHa 45 MBT, cos,=0,85.



BapuaHTbl OTBETOB:
X 47

X 4411

v/ 52,94

X 74,25

3ananue Ne 3 (¢ KpaTKMM OTBETOM)

Tpauncpopmarop padorau nepsbie 4 yaca ¢ Harpy3koii 20 MBT, 3aTem 4 yaca ¢ narpy3koii 10 MBT u eme
2 yaca c Harpy3koii 25 MBt. HaiiTu cpeaHioo Harpy3Ky TpancgopMaTopa npu 1aHHOM peskuMe padoThl.
BapuaHTsl 0TBETOB:

v1i7
v/ CeMHAILATh

v CEMHAJILIATH

3aganue Ne 4 (¢ KpaTKMM OTBETOM)

TpancdopmaTtop padoran nepsbie 4 yaca ¢ Harpy3koii 20 MBT, 3aTtem 4 yaca ¢ narpy3koi S MBT u eme 2
yaca ¢ Harpy3koii S0 MBt. HaiiTu cpeiHI0I0 Harpy3ky TpaicgopmMaropa npu JaHHOM peskuMe padoThbl.
Bapuantsl 0TBETOB:

v'20
v/J/IBanuathb

VIIBAJLATD

3aganue Ne 5 (¢ BBIOOPOM 0JJHOTO MPABHJIBHOI0 0TBETA U3 MPeIJI0KEeHHbIX)

Tpancdopmartop padoran nepsbie 3 yaca ¢ Harpy3koii 5 MBT, 3aTem S yacos ¢ Harpy3koi 10 MBT u eme
2 yaca ¢ Harpy3koi 100 MBr. HajliTu cpegHior0 Harpy3Ky Tpanc(opMaTopa npH JaHHOM pexxume padoThl.
Bapuantsl 0TBETOB:

X29
X25.5
v'26,5

X18

3aganue Ne 6 (¢ BBIOOPOM OJJTHOTO MPABHJIBHOI0 0TBETA U3 MPeII10KEeHHbIX)

Tpancdopmarop padoran nepsbie 4 yaca ¢ Harpy3koi S MBT, 3aTtem 4 yaca ¢ Harpyskoi 10 MBT u eme 2
yaca ¢ Harpy3koii 100 MBT. HaiiTu cpeaHioro Harpy3ky TpaHcgopMaTopa npv 1aHHOM pe:kuMe padoThbl.
BapuanTs! 0TBETOB:

X29
V26
X15
X43

Mopyns 2

3aganue Ne 1 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEHHBIX)
KaxoB 6ynet koaddunrent tpanchopmanuu Kt —ecnu tpanchopmaTtop BeiOpaH
tpanchopmarop TTII-15 (550/220 0.065A)?

BapuaHTbl OTBETOB:
X2

V2,5
X29
X136



3aganue Ne 2 (¢ BLIOOPOM OTHOTO NPABWJIBHOIO OTBETA U3 NMPeAJI0KEHHbIX)
Kaxkos Oyzaet koadduiuent tpanchopmaiuu Kt —ecnu tpancdopmartop BeIOpaH
aBroTpanchopmarop ATAILITH- 125000-220/110/35?

BapI/IaHTBI OTBETOB:

v?2

X25

X1

X 1,5

3aganue Ne 3 (¢ BLIOOPOM OTHOTO MPABWJIBHOIO OTBETA U3 NMPeAJI0KEeHHBIX)

Ha pucynke nzo0paskeH cyrouHblil rpa¢uk Harpy3ku sHeprocuctemsl. (Po=100 MBT) HeoOxonumo
BBITIOJIHUTH pacyeT cpeaHel cyTouHoi HArpy3kH Pep.cyr. (MBT)

3HaveHnsa Harpy3xn a=P/Pp

a) o a3 o oLs s o7 og oo
0.5 0.7 0.0 0.6 0.8 1.0 1.2 1.4 0.0

. . . 4 s I : i . I } i
T T T T T T T T y y u t
° 2 4 3 3 19 12 14 18 13 20 22 N

CyTouHblii rpaguK HArPy3KH IHEPTrOCHCTEMBI
Omeem okpyenums 00 0ecamuoix
BapuaHTbI OTBETOB:

X 56
v'85,8
X 36,7

X102,3

3aganue Ne 4 (¢ BBIOOPOM 0JJTHOTO MPABUJIBHOI0 0TBETA U3 MPeIJI0KEHHbIX)
Ha pucynke u3oépazkeH cyrouHblii rpaguk Harpy3ku dHeprocucremsl. (Po=100 MBT1) Heo0xoaumo HaiiTu
JHEPrulo0, NOTPeOJICHHYI0 CHCTEMOIl B Te4eHHH JaHHOTr0 nepuona W(MBT1*u).

3HaveHnsa Harpy3xn a=P/Pp

) o a3 o oLs s o7 og oo
0.5 0.7 0.0 0.6 0.8 1.0 1.2 1.4 0.0

. . . 4 s I : i . I } i
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CyTouHblii rpauK HATPY3KH IHEPTrOCUCTEMbI
BapuanTsl OTBETOB:



X 2250
X 1560
v'2060

X 3040

3aganue Ne 5 (¢ KpaTKMM OTBETOM)
Ha pucynke nzo0paskeH cyrounblii rpa¢uk Harpy3ku sHeprocuctemsl. (Po=100 MBT) HeoOxonnmo

BBITIOJIHUTH pacyeT cpeaHel cyTouHoi HArpy3ku Pep.cyr. (MBT)

3Havenns Harpy3xu a=P/Pp

o] a2 a3 ay s a6 a7 as Oy
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CyToqHBIN IrpadIK HATPY3KH 3HEProcHCcTeMBl
Omeem okpyenums 00 0ecamuix
BapuaHTbI OTBETOB:
v'78,3

3aganue Ne 6 (¢ KpaTKMM OTBETOM)
Ha pucynke nzo0paskeH cyrounsblil rpa¢uk Harpy3ku sHeprocucremsl. (Po=100 MBT) Heo0xonnmo

BBINOJIHUTH pacyeTr cpeaHe CyTo4HOoi HArpy3Ku Pep.cyr. (MBT).
3Havenns Harpy3kn a=P/Pg

o1 a2 %] oy as os a7 as o
0.4 0.7 0.2 0,6 0.7 1.0 1.1 1.4 0.9

CyTo9HBI TpaipIK HATPY3IKH IHEPTOCHCTEMBI

Omeem oxpyenums 00 0ecsmolx
BapuaHTbI OTBETOB:

v'825



3aganue Ne 7 (¢ KpaTKMM OTBETOM)
Ha pucynke n3zo0paseH cyTouHblii rpapuk Harpy3ku 3Heprocucremsl. (Po=100 MBT) HeoOxonnmMo HaliTH
JHEPIuI0, NOTPEOJIEHHYI0 CUCTeMOM B Te4eHNH JaHHOro nepuoxa W(MBT1*u).

3HageHns Harpy3kn a=P/Pg

al o
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CyToussil rpad ik HATPYIKH 3HEProOCHCTEMBI
BapuaHTbI OTBETOB:

v 1900
3aganue Ne 8 (¢ KpATKMM OTBETOM)

Ha pucynke nzo0paskeH cyrouHblii rpa¢uk Harpy3ku sHeprocuctemsl. (Po=100 MBT) HeoOxonumo
BBINIOJIHUTH pacyeT cpeHed CyToYHOi HArpy3KH Pep.cyr. (MBT).

3Hagenna Harpysxku a=P/Py
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CyTo4HBIT rPpAPHK HATPYIKH IHEPTOCHCTEMEI

Omeem oxpyenums 00 0ecsmolx
BapuaHTbl OTBETOB:

V84,2



3aganue Ne 9 (¢ BLIOOPOM OTHOTO NPABWJIBHOIO OTBETA U3 NMPeAJI0KEeHHBIX)
Ha pucynke nzo0paskeH cyrouHsblii rpa¢uk Harpy3ku sHeprocuctemsl. (Po=100 MBT) HeoOxoanmo ),
HANTH SHEPrulo, NOTPeOJIEHHYI0 CUCTeMO B Te4eHNH JaHHOro nepuoaa W(MBT*u).

3HaqeHns Harpys3sn o=P/Po

a1 5] o ay as o6 a7 as oy
0.5 0.7 0.9 0.4 0.8 1.2 1,2 1.4 0.7

CyToqHBIi [paduK HATPY3KH IHEProcHCTeME
BapuaHTbI OTBETOB:
v'2020

X 2960
X 1860

X 2300

3aganue Ne 10 (¢ BBIOOPOM OJHOT0 NMPABWJIBHOIO OTBETA U3 MPENJI0KEeHHBIX)
Ha pucynke nzo0paskeH cyrounblii rpa¢uk Harpy3ku sHeprocuctemsl. (Po=100 MBT) HeoOxoanmo
BBINOJIHUTH pacyeT cpeaHei cyTouHoil Harpy3ku Pep.cyr. (MBT).

3Havennsa Harpyskn a=P/Pg

(+5] o (¢ & ay os o6 oy o5 e
0.4 0.6 0.8 0.7 0.7 0.9 1.1 14 0.6

CyTouHbIl rpadIk HATPYIKH IHePIOCHCTEMEI

Omeem oxpyenums 00 0ecsmolx
BapuaHTbI OTBETOB:

V76,7
X825
X 93

X723



3aganue Ne 11 (¢ kpaTKMM OTBETOM)

Ha pucynke nzo0paseH cyTo4Hblii rpapuk Harpy3ku 3Heprocucremsl. (Po=100 MBT) HeoOxonumo HaliTH
JHEPIuI0, NOTPEOJIEHHYI0 CHCTeMO B Te4eHNH JaHHOro nepuoxa W(MBT1*u).

al a o3 oy as o6 as as o
0.4 0.6 0.8 0.7 0.7 0.9 1.1 1.4 0.6 |
S S TR A S T A R A
CyTo9HEI rpahIK HATPYIKI IHEPTOCHCTEMBI
BapuaHTbI OTBETOB:
v/ 1840
Moayns 3

3aganue Ne 1 (¢ BBIOOPOM 0JJHOT0 MPABHJIBHOI0 0TBETA U3 MPeIJI0KEeHHbIX)
Ecnu B kauectBe 0a3ucHoi MoutHocTH TpuHUMaeM Se=1000 MBA; GazucHoe HanpsiKeHHe — CpeiHee 3HaUCHUs

HanpsbkeHus crynenu: Us = 230 kB;,To raa 6a3ucHslii TOK I61 6yner pasen:
BapuaHTbI OTBETOB:

X477 kA
v 2.51kA
X 54,99 kA
X 17,8 kKA

3aganue Ne 2 (¢ BBIOOPOM OJJHOTO MPABHJIBHOI0 0TBETA U3 MPeIJI0KEHHbIX)
Ecnu B kauectBe 0a3ucHoi MoiHocTH TpuHUMaeM Se=1000 MBA; GazucHoe HanpsiKeHHe — cpejHee 3HaueHus

Hanpspokenus crynenu: Usr = 121 kB;, 1o raa 6a3ucHblil TOK Is1 6yxer pasen:
BapuaHTbI OTBETOB:

v4.77 kKA
X 2.51kA
X 54,99 kA
X 17,8 kKA

3ananue Ne 3 (¢ BBIOOPOM 0JHOT0 NPABUJIBLHOI0 OTBETA U3 MPeAJI0KEHHbIX)

DJIEKTPOCTAHLHUA COCTOUT U3 12 0J10k0B MOIHOCTHIO 110 200 MBT (12x200) padoTarommx ¢ HArpy3Kou
80%, renepaTop oaHOro 0JI0Ka HAXOAUTCH B KAITUTAJIHLHOM PEMOHTE, a IBa 0JI0KA OCTAHOBJIEHBI; JIETOM
HA reHepaTopax ABYX 0J10KOB I00YepeHO MPOBOAATCS perjaMeHTHbIe NPo(uIaKTHYeCKHe PeMOHTHbIE
padoThl B TedyeHue 1,5 mecsina Ha Ka:xxaoM. OnpeaeauTs BeJUYNHY X0J0AHOTO (Pxonpes, MBT).

BapuanTs!l 0TBETOB:

v'400
X 600
X 250
X 500



3aganue Ne 4 (¢ KpaTKMM OTBETOM)

JIEKTPOCTAHIIUA COCTOUT U3 8 6,10k0B MOHOCTHIO 10 200 MBT (8x200) padoTarommx ¢ Harpy3koi 80%,
reHepaTop 0JHOro 0J10Ka HAXOAUTCH B KANIUTAJILHOM PEMOHTE, a 1Ba 0JI0KA OCTAHOBJIEHBI; JIETOM HA
reHepaTopax JByX 0JI0KOB M0O4Y€epPeTHO MPOBOASTCS perjiaMeHTHbIe MPOPUIAKTHYECKHE PEMOHTHBIE
paboThl B TeueHue 1,5 mecsinia Ha kaxkaoM. OnpeaeuTh BeJITUYUHY X0J0AHOTO (Pxonpes, MBT).

BapuanTsl OTBETOB:

v 400

3aganue Ne 5 (¢ BLIOOPOM OTHOTO MPABWJIBHOIO OTBETA U3 NMPeAJJI0KEHHBIX)

uiekTpocTaHuus cocTouT U3 10 010k0B MomHOCTHIO 10 300 MBT (10x300) padoTaromux ¢ Harpy3Koi
80%, renepaTop oaHOroO 0JI0Ka HAXOAUTCH B KAIIUTAJIHLHOM PEMOHTE, a IBa 0J1I0KA OCTAHOBJICHBI; JIETOM
Ha reHepaTopax ABYyX 0JI0KOB I00YepeIHO MPOBOISITCSH perjaMeHTHbIe NPOPUIAKTHYECKHE PEeMOHTHbIE
padoThl B TeueHue 1,5 mecsinia Ha KaxkaoM. OnpeaeuTh BeJTHYUHY X0J0AHOTO (Pxonpes, MBT).

Bapuantsl 0TBETOB:

X 300
X 900
X 850

v 600

3aganue Ne 6 (¢ KpATKMM OTBETOM)

JIEKTPOCTAHIIUA COCTOUT U3 8 6,10k0B MoHOCTHIO 10 300 MBT (8x300) padoTarommx ¢ Harpy3koi 80%,
reHepaTop 0JHOro 0J10Ka HAXOAUTCS B KANIUTAJIHLHOM PEMOHTE, a 1BAa 0JIOKA OCTAHOBJIEHBI; JIETOM HA
reHepaTopax JABYyX 0JIOKOB M0OYEPeTHO MPOBOASITCH perjiaMeHTHbIe MPOPUIAKTHYECKHE PEMOHTHBIE
padoTthl B TeuyeHue 1,5 mecsina Ha ka:kaoM. OnpeaeauTs BeJUYHMHY X0J0AHOTO (Pxoapes, MBT)

BapuanTsl 0OTBETOB:

v 600

3aganue Ne 7 (¢ KpaTKMM OTBETOM)

uekTpocTaHuus cocTouT U3 10 010k0B MomHOCTHIO 10 500 MBT (10x500) padoTaromux ¢ Harpy3Koi
80%, renepaTop 0HOTr0 0JI0KA HAXOJAUTCH B KANIMTAJIBLHOM PEMOHTE, a 1BAa 0JI0KA 0CTAHOBJIEHbI; JIETOM
HA reHepaTopax ABYX 0JI0KOB IMO0YePeHO MPOBOAATCS PerjaMeHTHbIe MPOPUIAKTHYECKHE PEMOHTHBIE
padoTthl B TeueHue 1,5 mecsina Ha ka:kaoM. OnpeaeauTs BeJUUYMHY X0J0THOTO (Pxoapes, MBT)

BapuanTsl 0TBETOB:

v 1000

Monayns 4

3aganue Ne 1 (¢ BIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEHHBIX)

YeMy paBHO 3KOHOMHYECKOE CE€YEHHE TPOBOAA S3K, eciu HanpspkeHue JIDI= 220 kB; TmM=4200 g ; Smep=139
MBA.

BapI/IaHTLI OTBCTOB:

v'332
X 334
X 509
X122

3aganue Ne 2 (¢ BLIOOPOM OTHOTO NPABWJIBHOIO 0TBETA U3 NMPeAJI0KEeHHBIX)

uiekTpocTaHuus cocTouT U3 10 010k0B MomHOCTHIO 10 500 MBT (10x500) paGoTaromux ¢ Harpy3Kou
80%, renepaTop 0AHOI0 0JI0Ka HAXOAUTCH B KANTUTAJILHOM PEMOHTE, a IBa 0JI0KA OCTAHOBJIEHBI; JIETOM
HA reHepaTopax ABYX 0JI0KOB IM00YepeHO MPOBOASATCS perjiaMeHTHbIe NPOoPUIAKTHYECKHEe PEMOHTHBIE
padoTsl B Teyenue 1,5 mecsaua Ha kaxaoM. Onpeneaurs KO3pPuuueHT ycranoBaeHHOH MOIHOCTH (Kyer).
BapI/IaHTBI OTBCTOB:

X 1,89



X 1,46

v'1,79

X1,5

3ananue Ne 3 (¢ KpaTKMM OTBETOM)

DJIeKTPOCTAHLMS COCTOUT U3 12 0,10k0B MOIIHOCTHIO 10 S00 MBT (12x500) padoTaromux ¢ Harpy3Kou
80%, renepaTop 0HOT0 0/10Ka HAXOAUTCH B KANMMTAJILHOM PEMOHTE, a 1BA 0JI0KA OCTAHOBJIEHBI; JIETOM
HA reHepaTopax ABYX 0JI0KOB I00YepeHO MPOBOASATCS perjaMeHTHbIe NPoQuIaKTHYeCKHe PEMOHTHbIE
pa6oTsl B Teuenue 1,5 mecana Ha kaxaom. OnpeneJnTb KOIPPUIIHEHT UCIOJIB30BAHUS YCTAHOBJIEHHOM
MoiHocTH (Ku).

OtBer OKPYIJIMTDH A0 ThHICAYHBIX

BapuaHTtbl 0TBETOB:

v 0,583

3ananue Ne 4 (¢ BLIOOPOM OJHOTO MPABUJIBHOIO OTBETA U3 MPeIJI0KEHHbIX)

DJIeKTPOCTAHLMS COCTOUT U3 12 0,10k0B MOIIHOCTHIO 10 S00 MBT (12x500) padoTaromux ¢ HArpy3Kou
80%, renepaTop 0HOr0 0/10KAa HAXOAUTCH B KANMMTAJILHOM PEMOHTE, a IBa 0J1I0KA OCTAHOBJIEHBI; JI€TOM
HA reHepaTopax ABYX 0JI0KOB I00YepeHO MPOBOASATCS perjaMeHTHbIe NPouIaKTHYeCKHe PEMOHTHbIE
padoThl B TeueHue 1,5 mecsina Ha ka:kaoM. OnpeaeauTs Ko3GpuuueHT yctanoBaeHHO MomHOCTH (Kycr).
BapuanTtsl 0TBETOB:

X 1,83
v'1,67
X1,5
X 1,13
3aganue Ne 5 (¢ KpaTKMM OTBETOM)

DJIeKTPOCTAHIMA COCTOUT U3 8 0,10k0B MOIHOCTHIO 10 300 MBT (8x300) padoTarommx ¢ Harpy3koii 80%,
reHepaTop 0JAHOr0 0JI0KA HAXOAUTCS B KANIUTAJIbHOM PEMOHTE, a IBA 0JI0KA 0CTAHOBJIEHBI; JIETOM Ha
resHeparopax AByX 0JI0KOB I00YepeIHO POBOAATCS perjaMeHTHbIe NPopuIakTuyecKue peMOHTHbIE
padoThl B TeueHue 1,5 mecsina Ha ka:kaoM. OnpeaeauTs Ko3GPUIUEHT UCN0JIb30BAHUS YCTAHOBIEHHOM
MomHOCcTH (Ku).

Omeem oxpyeaums 00 MulCAYHBIX

BapuanTtsl 0TBETOB:

v 0,475

3aganue Ne 6 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEHHBIX)

uiekTpocTaHuus cocTouT U3 10 0,10k0B MomHOCTHIO 10 300 MBT (10x300) padoTaromux ¢ Harpy3Koi
80%, renepaTop oaHOr0 0JI0Ka HAXOAMTCH B KANTUTAJILHOM PEMOHTE, a IBa 0JI0KA OCTAHOBJIEHBI; JIETOM
Ha reHepaTopax ABYyX 0JI0KOB I0OYEPeIHO MPOBOASITCH perjaMeHTHbIe NPO(PUIAKTHYEeCKHEe PEeMOHTHbBIE
padoThl B TeueHue 1,5 mecsina Ha ka:kaoM. OnpeaeauTs Ko3GuuueHT ycranoBaeHHoii MouHocTH (Kycr)
BapuanTs! 0TBETOB:

v 1,79

X 1,83

X 1,56

X14

3aganue Ne 7 (¢ BLIOOPOM OTHOTO NPABWJILHOIO OTBETA U3 NMPeEAJI0KEeHHbIX)

JIEKTPOCTAHIHUS cOCTOUT U3 12 0,10k0B MomHOCTHIO 10 300 MBT (12x300) padoTaromux ¢ Harpy3Koi
80%, renepaTop 0AHOr0 0JI0Ka HAXOAUTCH B KANTUTAJILHOM PEMOHTE, a IBa 0JI0KA OCTAHOBJIEHBI; JIETOM
HA reHepaTopax ABYX 0JI0KOB I00YepeiHO MPOBOAATCS perjaMeHTHbIe NPOQUIAKTHYECKHEe PEMOHTHBIE
padoTthl B TedyeHue 1,5 mecsina Ha Ka:xkaoM. OnpeneauTs Ko3¢GPpUIUEHT UCII0JIb30BAHUS YCTAHOBJIECHHOMN
MomHocTH (Ku).

BapuaHTsl OTBETOB:

X0,73

X 0,62



v 0,583

X 0,675

3aganue Ne § (¢ KpaTKHMM OTBETOM)

duekTpocTaHums cocTouT U3 10 0,10k0B MoHOCTHIO 10 200 MBT (10x200) padoTaromux ¢ Harpy3Kou
80%, renepaTop 0HOT0 0J10Ka HAXOAUTCS B KANMTAJIHLHOM PEMOHTE, a 1BA 0JI0KA OCTAHOBJIEHBI; JIETOM
HA reHepaTopax ABYX 0JI0KOB I00YepeHO MPOBOASATCS perjaMeHTHbIe NPoQuIaKTHYeCKHe PeMOHTHbIE
padoThl B TeueHue 1,5 mecsina Ha kKaxxaoM. OnpeneanTs K03GPUIHEHT UCNO0JIb30BAHUA YCTAHOBJIECHHOM
MoiHocTH (Ku).

Omeem oxpyeaums 00 cOmbix

BapuanTtsl 0TBETOB:

v 0,54

3ananuie Ne 9 (¢ BHIOOPOM OJHOTO MPABUJIBHOIO OTBETA U3 MPeIJI0KEHHbIX)

DJIeKTPOCTAHLMS COCTOUT U3 12 0,10k0B MOIIHOCTHIO 10 200 MBT (12x200) padoTaromux ¢ HArpy3Kou
80%, reHepaTop 0HOT0 0J10KAa HAXOAUTCS B KANMTAJIBLHOM PEMOHTE, a 1BA 0JI0KA OCTAHOBJIEHBI; JIETOM
HA reHepaTopax ABYX 0JI0KOB I00YepeIHO MPOBOAATCS perjiaMeHTHbIe NPo(uIakTHYeCKHe peMOHTHbIE
padoThl B TeueHue 1,5 mecsina Ha ka:kaoM. OnpeaeauTs Ko3GPuuueHT ycranoBaeHHo# MomHOCTH (Kycr).
BapuanTtsl 0TBETOB:

X2.4

v 1,67

X1,5

X 1,83
4. OueHo4YHbIE MaTEPHAJIbI IPOMEKYTOYHOM ATTECTAIMU

JuddepeHrpoBaHHbIN 3a4€T [0 pe3ysIbTaTaM HaOpaHHBIX 0aIOB 3a CEMECTP.
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