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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JuciunmHa «JmeKTpo3Hepreruueckue cucrembl U cet / Electric Power Systems and
Networks» obecneunBaer ¢QopMHupoBaHHe C/AeAYHOIIMX KOMIETEHIUA C Yy4érom
HUH/IUKATOPOB UX /OCTHKeHHUSs

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TKP-2 CriocobHOCTb K 0()OpPM/IEHHIO TEXHUUECKOM
JOKYMEeHTALIMH! Ha Pa3/InUHbIX CTaUsIX pa3paboTKu IIKP-2.1
npoekTa 00beKTa MpodeccUoHaIbHOU [esTeIbHOCTH

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
CopepxaHue HHAMKATOpa Pe3ynbTar 00yueHus
HHAUKaTOopa
IIKP-2.1 [JeMOHCTpUpyeT HaBbIKU 3Hatb Cxembl U OCHOBHOE
WCII0/Ib30BaHUsl MaTeMaTUueCKuX | 3JIeKTPOTeXHUUeCKOoe U
Mo/iesiel U MeTO/|0B B KOMMYTaL[IOHHOe 000pyZoBaHe
VH)KeHepHbBIX UCC/IeJOBaHUSIX 3/1eKTPUYECKUX CTaHLIUU U

MO/ICTAHLIUM; CXeMbl
3/IeKTPO3HEPTeTUUECKUX CUCTEM U
ceTeld, MPOOIEMBI CTATUYECKOH U
JMHAaMUUYeCKOW yCTOMUHBOCTH,
KOHCTPYKTHBHOE BBITIO/IHEHUE
BO3/YIIHBIX U KabeTbHBIX JIMHUH
3/IeKTporiepe/iaur; OCHOBBI CHCTEM
3/1eKTPOCHA0XKeHus TOPO/IOB,
TIPOMBIILJIEHHBIX MPeATNPUSATHI U
TPAHCIIOPTHBIX CUCTEM; PUHIUIIBI
TOCTPOEHHUS pPe/IeHOU 3allUThI U
aBTOMaTU3aIUH
3/IeKTPO3HEPreTUYeCKUX CUCTEM;
(usmyeckure MpoLecchl
3JIEKTPUYECKOT0 TIPO00sT B pa3/IMUHbIX
cpejiax, TIPUHLIUITHI BBITIO/THEHUS U
WCITBITAHKS U30JISILIUA BBICOKOT'O
HaTPsDKEHUST; TeOpeTUUeCKUe OCHOBBI
TU/IPOPHEPTeTUKU U YCTaHOBOK
HEeTPaJUIIMOHHOW U BO30OHOB/IsIeMOM
SHEepreTUKHU.

YMmetb [IpUMeHATh, SKCTUTyaTUPOBaTh
Y TIPOU3BOUTD BLIOOP 3/IEKTPUUYECKUX
anmapaTroB, MalllkH, 37IeKTPUUECKOTO
TIpUBOZA, 000PY0BaHUS
3/IEKTPUYECKUX CTaHIUM U
TO/ICTAHL[UH, 3/IEKTPOIHEPreTUUeCKUX
CHUCTEM U CeTel, CUCTEM
3/IEKTPOCHA0KEeHHs1, 7IEMEHTOB
pesnieriHOM 3allUThl U aBTOMAaTHKY;
(hopMHPOBaTh 3aKOHUEHHOE




rpe/iCTaBAeHUe O MPUHATBIX
pelleHUsX U MOyUYeHHbIX
pe3y/bTaTax B BUJle HAYYHO-
TeXHUYeCKOro oTyeTa C ero
MyO/TMYHOM 3aLUTOM.

Bnapers MeTomamu pacueTa
rapameTpoOB 3JIeKTPOIHePreTUYeCKUX
YCTPOUCTB U 3/1eKTPOYCTaHOBOK,
3/71eKTPO3HEPreTUUeCKUX CeTer 1
CUCTEeM, CUCTeM 3/1IeKTPOCHabKeHusl,
peJieliHOM 3allUThl U aBTOMAaTUKU;
MeTO/laMH 3KCIlTyaTalyiu U
WCIBITaHUM U30SIL{UY BBICOKOTO
HarpsyKeHUsl.

2 MecTo pauciMIuIMHbI B cTpyKType OOII

W3yyeHue AUCLUIIIMHBI «DJleKTpoIHepreTuueckue cuctembl u cetu / Electric Power
Systems and Networks»  6asupyeTcs Ha  pe3y/jbTaTaXx OCBOEHMS  CJIeAYHOIIUX
JUCLIUTUIMH/TIDAaKTUK: «TeopeTnueckue ocHOBBI 3y1ekTpoTexHuKU / Theoretical Foundations of
Electrical Engineering», «OO6mas >Hepretrka / General Energy Issues», «HagexXHOCTh
ynekTposHepretuyeckux cuctem / Reliability of electric power systems», «KauecTBo
snekTpuyeckoit sHeprun / Quality of electrical energy», «3nekrpuueckue mammbel / Electric
Machines», «MHdopMmalmoHHO-u3MeputenbHas TexHuka / Information Support for Professional
Purposes»

ducuunivHa sBsieTCsl peJIIeCcTBYIOLEN /sl AUCLUIIMH/TIPDAKTUK: «PeseiiHas 3amiyra
cucteM 3ektpocHabxenusi / Relay Protection of Power Supply Systems», «3nekrpuueckue
CTaHLMU U noAcTaHiuy / Power Stations and Substations», «/IHTerprpoBaHHbIE IHEPTOCUCTEMBI
/ Integrated Energy Systems», «Cuctembl 3mekrpocHabxenuss / Power Supply Systems»,
«MoHTaK, Ha/llafiKa U SKCIITyaTal[|dsi CUCTeM 3jieKTpocHa0keHus / Installation, Commissioning
and Operation of Power Supply Systems»

3 O0beM AUCIHMILTHHbBI

O6Bem aucHuIuIvHbL coctaBisgeT — 3 3ET

TpyA0eMKOCTb B aKaJeMHUYeCKHUX Yyacax
Bujy yue6Hoii paboTh1 (OpuH akageMuUyeCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 6

OO0111ast TPYZA0eMKOCTh IUCIIUATITHHBI 108 108
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 72 72

JIEKLINU 36 36

nabopatopHbie pabOThI 18 18

TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 18 18
CamocTosTenbHast pabota (B T.4. 36 36
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 0 0
aTTecTtaluu




By npome)xyTOuHOM aTTecTalyu

(MTOTOBOTO KOHTPOJIS TI0 JUCIUTIIHE) 3ayer 3aueT

4 CTpyKTypa U co/iep>KaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE M0 COAEP)KaHHUIO AMCLUTI/IUHBI

Cemectp Ne 6

Bujbl KOHTAKTHOH paboThI
CPC
Ne HaumeHoBaHue Texpm P TI3(CEM) dopma
/i pasjesa U TeMbI Kon Kon Kon Ko TeKyIlero
C o ’ o ) o ) o ’ 0 0
JUCLMIITHHBI N Yac. N Yac. N Yac. N Yac. KOHTPO/IA
1 2 3 4 5 6 7 8 9 10 11
Beegenue. Obirme
cBesieHus 06 .
YcTHbIN
1 371eKTPO3HepreTuy 1 4 1 2
orpoc
eCKUX CUCTeMaxX U
CeTsIX.
Koucrpykumu .
2 | manmit 2 4 1 2 1 2 ¥ CTHEN
orpoc
37eKTponepeiaunl.
XapakTepucTUKu U
rapamMeTphl N
3 | snementos 3 4 1 2 2,3 4 1 2 ¥ CTHbIH
orpoc
3/1eKTPO3HEpreTHy
€CKOM CHCTEMBI.
Pacuer
yCTaHOBUBIINXCS Y eTHBIH
4 PEXXMMOB 4 4 2 2 4 2 1,2 4
orpoc
3IEKTPUUECKUX
ceTell.
BanaHcel
5 MOLI[HOCTEH B 5 4 5 5 1,2 4 YcTHBIH
3/1eKTPUUECKUX orpoc
CUCTeMax.
Perynuposanue
6 HaTIpsDKeHHs B 6 4 6.7 4 1 5 YcTHbIi
3/1eKTPUUECKUX ’ orpoc
CUCTEMaX.
TexHUKO-
KOHOMMUECKHEe
7 pacueTsl B 7 4 3 2 6 2 1 ’ YcTHbIit
371IeKTPUUECKUX orpoc
ceTsx
SHEpProCHUCTEM.
[ToTepu MolHOCTH
Y 5/IeEKTPO3HEPTUU
8 B 3JIEKTPUYECKON 8 4 4.5 4 7 7 1 9 YcTHbI
CUCTeMe, orpoc
MepOTIPUSITUS TI0
WX CHIDKEHHIO.
Pacuer
9 BO3/yIIHBIX JIMHUI 9 4 1 5 YcTHbIH
Ha MeXaHWYeCKylo orpoc
TIPOYHOCTb.
10 | Ocobble pexxumbl 8,9 4 1 2 YcTHbIM
371eKTPUUYECKUX orpoc




CUCTEM.
Peiienue 3agay o
Pertienue
11 BCeM pasjiesiaM 8 2 3 6 sanau
JUCLIUIIVHBI. A
Perienue
CrieLa/IbHbIX Pewerme
12 3a/1a4y 9 2 3 6
. 3aziau
TIOBBIIIEHHOH
CJIOYKHOCTH.
IIpomexxyTouHast
P y 3auet
arTecTalys
Bcero 36 18 18 36

4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Cemectp Ne 6

Ne Tema

Kpartkoe coaepxanue

1 Beegenue. Obiiue
cBefieHus1 00
3/1eKTPOIHEPreTUYeCKUX
CHCTeMax | CeTsX.

OnpefeneHyst SHEProCUCTEMBI, 31eKTPUUYECKON
CUCTEMBI U 3/IEKTPUUYECKON CETU. D/IeMEHThI
SHEpProCUCTeM U UX XapaKTepHCTHKa.
TexHoornueckrie 0COGEHHOCTH HEPTOCHCTEM.
[peumyiiiecTBa 00beIUHEHUs 3/1I€KTPOCTAHLIWH B
SHEProcucTemMy. JJeKTPOYyCTaHOBKH, UX
HOMUHaJIbHBIe JaHHble. [1IKanbl HOMUHAMBHBIX
HaTpsKeHUH 3/1eKTpoycTaHOBOK. Kiaccudukariys
3/IeKTpUYeCcKUX ceteii. OCHOBHbIe TpeOOBaHUs,
NpebsBsieMble K 3JIEKTPUUECKUM CETSIM.

2 KoHcTpyKuyy nuHui
3/1eKTpornepeauin.

KoHCTpyKTHBHBIE 3/1eMEeHThI BO3AYLIHbIX TUHUM
snektponepeaaun (BJI). ITpoBoga BJI u Tpock!.
Ornops! BJI. I'po3o3aujutHbie TpoCkl. 3015ITOPHI U
JMHelHas apMartypa. KoHcTpykims kKabesel v
KabesibHbIe TMHUM. TOKOMPOBO/bI, LIUHOTIPOBO/IBI U
BHYTPEHHHE 3JIEKTPOINPOBO/IKH.

3 XapakTepucTuKu 1
rapaMeTphbl 3/IeMeHTOB
3/71eKTPO3HEpreTUUeCKOou
CUCTEMBI.

CxeMblI 3aMellleHUsI TUHUH s1eKTporiepesaun. [Totepu
MOLL[HOCTH B JIMHUSIX 3JIEKTpOrepesauu.

Cxembl 3aMel1eHUs1 TpaHC(OPMaTOPOB
(IByX0OMOTOUHBIX, TPEXOOMOTOUHBIX, C
paciernjieHHbIMA 00MOTKaMy HU3KOT'O HarpsDKeHKs)
u

aBTOoTpaHcdopMmaTopoB. [ToTepy MoL{HOCTH B
TpaHcopmatopax. CTaTUuecKue XapaKTepUCTUKU
Harpy3okK norpebuteseii. 3ajjaHrie Harpy30K Mpu
pacyeTax Pe>XUMOB 3/IEKTPUUECKUX CeTel U CUCTEM.
[IpencraBneHue reHepaTOpOB MPU pacueTax
YCTaHOBUBLLIMXCS PEKUMOB.

4 Pacuet ycraHoBuBLINXCSH
PEXXUMOB 3JIEKTPUUECKUX
ceTell.

PacueT pe>xrMa JIMHUM 371eKTpoTiepejauu Mpu
3a/JaHHOM TOKe Harpy3ku. PacueT pexxuma JIMHUU
3/IeKTPOTIepe/iaud TIPU 3aJJaHHON MOIIHOCTH
Harpy3ku. [1asieHre ¥ oTepsi HarpsHKeHUs B TUHUM.
PacueT ceTu U3 IByX MOC/Ie[0BaTebHBIX JIMHUNA TIPU
3a/JaHHBIX MOII[HOCTSIX Harpy3Ku U HarpsDKeHUi B
KoHLle. PacueT pa3oMKHyTOM ceTH (B [jBa 3Tara) npu
3a/JaHHBIX MOITHOCTSIX HAarpy3KH U HaTIPsDKeHUsI
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VMCTOYHUKA NUTaHus. PacueTHsle Harpysku
nozictaHuil. OnpesiesieHre HaMpsDKeHWs Ha CTOPOHe
HU3IIIEer0 HanpsDKeHWs oA CTaHIuK. Pacyet cetu ¢
pasHbIMY HOMUHA/IbHBIMU HalpsKeHUSIMHU.
JomnyliieHus rpo pacueTe pa30MKHYTBIX
pacrpesieiuTenbHbIX ceTeld UHOM < 35 KB.
OrmpefiesieHrie HaUOOJTBINIEH TTOTEPU HATIPSDKEHHUS.
Pacuet nMHUM C paBHOMEPHO pacripesie/ieHHOU
Harpyskou. PacripeziesieHre NoTOKOB MOIIIHOCTH U
HarpsDKeHusl B IMPOCThIX

3aMKHYTBIX CeTsX.

BanaHch! MolHOCTeH B
3/1IeKTPUUECKUX
cucTemMax.

baslaHC akTUBHOM MOII[HOCTH U €ro CBsI3b C UaCTOTOM.
PerynrpoBaHKe 4acTOThI BpallieHUs! TypOVHBI.
PerynupoBaHue 4acTOThI B 3/1IEKTPUUECKOM CUCTEME.
banaHc peakTHBHOM MOIIIHOCTH U €0 CBA3b C
HaripsbkeHueM. Peryvpyronuii 3¢ b ekt Harpy3Ku.
[MToTpebuTenu peakTUBHOM MOLTHOCTH. BripaboTka
pPeakTUBHOW MOILIHOCTU Ha 3JIeKTPOCTaHLUSIX.
KomneHcanyst peakTUBHOM MOLI[HOCTH.
KowmneHcupytoliye ycTpoiicTBa. PaccraHoBKa
KOMIIeHCUPYIOIIHX

YCTPOMCTB

Perynuposanue
HaIpsUKeHUs B
37IeKTPUYeCKUX
CUCTeMax.

MeTo/p! perynvpoBaHys HarnpsbkeHust. BerpeuHoe
pery/iMpoBaHue HampsbkeHus. PerynrpoBaHue
HalpsDKeHUs Ha 3/IeKTPOCTaHLusAX. PeryimpoBanue
HaTpsKeHHs1 Ha TIOHWKAIOIIUX MOJCTaHLIMSAX.
PerynupoBaHue HanpsbkeHUs: U3MeHeHHeM
COTIPOTHBJIEHUS CeTU. PeryrpoBaHue HarpspKeHUs
V3MeHeHreM NIOTOKOB PeaKTHBHOM MOLHOCTH.
OmnpejieneHyve AOMyCTUMBIX NTOTepPb HAMNPsDKEHUS B
pacnpesienuTebHbIX ceTsix. CpaBHeHHe CTIOCOO0B
peryJ/iMpoBaHusl HallpsKeHUSI.

TexHUKO-9KOHOMUUEeCKue
pacueTsbl B
37IeKTPUUECKUX CeTSIX
SHEepProCcUcTeM.

3a/ilauv ¥ MeTO/Ibl TPOEKTUPOBAHUS
3/IeKTPO3HEPreTUYeCKUX CUCTeM U ceTell. TeXHUKOo-
5KOHOMUYeCKHe I0Ka3aTesu.

TexHMKO- 5SKOHOMUUEeCKOe CpaBHeHUe BapUaHTOB
ceT. BbIOOp BapHaHTOB CETH C YUETOM Ha/le’KHOCTH.
Br100p HOMUHA/IBHOTO HanpspkeHus. OnpeziesieHne
ceueHHsI TIPOBO/IOB U Kabesiel 1o SKOHOMHUUECKOU
IJIOTHOCTY TOKA ¥ 5SKOHOMUUYECKUM HMHTepBasaMm.
OcobeHHOCTH OTIpe/ie/IeHUs] CeUeHUsT TMHUH

B pacripe/ie/iuTe/IbHbIX CeTSIX 0 JOMYyCTUMOU roTepe
HanpspkeHust. Oco6eHHOCTH BbIOOPA U MPOBEPKHU
ceueHHI B MIPOCTHIX 3aMKHYThIX ceTsix. [IpoBepka
ceueHHs TIPOBO/IOB U Kabesiel 1o yC/I0BUSIM
Jlomyctumoro HarpeBa. Cxembl 3/IeKTPUUYECKUX CeTel.

[ToTepu MoOLIHOCTH 1
3/1eKTPO3HEPTUU B
3JIeKTPUYECKOH CUCTeMe,
MepOMnpUATHS IO X
CHWKEHHUIO.

OO6111ast xapakKTepUCTHKa MPob/ieMbl pacyeTa, aHaIu3a
Y CHIKeHHUs1 oTepb. OCHOBHBIE MTOHATHS U
oripefiesieHusi. CTpyKTypa noTepb. TexHuyeckue
NIOTepH 3/1eKTPO3HEPryu (yC/IOBHO-TIOCTOSIHHBIE U
riepeMeHHbIe) B 3/IeMeHTaX JI1eKTPUUeCKHX CUCTeM.
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HopmaTuBHBIE MeTO/IbI pacueTa MepeMeHHbIX MTOTePb
1 0bs1acT UX TIpUMeHeHUst. MeTo/, XapaKTepHbIX
CYTOUHBIX IpayKOB Harpy3ok. MeTtos BpeMeH!
HaubosbIux rnotepb. Kinaccudukarys Meporipustuii
10 CHW)KeHUIO 1oTepb. OTK/Ir0UeHue
TPaHC(OPMATOPOB B PEKMMax MajIbIX Harpy3o0K.
Pa3mblKaHVe KOHTYPOB 371€KTPUYECKOM CETH.

PacueT BO3/y1IHBIX XapakTepuCTHKa 3a/la4y U UCXOJHBIX YC/IOBUM pacueTa
JIMTHUU Ha MeXaHWYeCKyH | KOHCTPYKTHMBHOM YaCTH JIMHUM. Y [le/IbHble
IIPOYHOCTb. MexaHuJecKre Harpy3Ky Ha IPOBO/ia U TPOCHIL.

Kputnueckas

HamnpsbkeHre B MaTepurasie NpoBO/ia U ypaBHEHUe
npoBozia. HampsikeHre npoBo/ia TIpU pa3HbIX
K/IMMaTUUeCKUX YCI0BUSIX (ypaBHEHUSI COCTOSTHUS
npoBoza). Kputuueckas AjivHa mposera.

TeMIiepaTypa. JlornycTruMble HanpsKeHUs: U pacueT

TI0 Cpe/IHeroJ0BbIM yCIoBUsiM. OCOOeHHOCTH pacyeTa
HaTpsKeHUH 10 CpeJHer0Zj0BbIM YC/IOBUSIM.

Tpu KpUTUUECKHUX TIpOoJIeTa.

10

Oco0ble pe>KUMBbI OO0111ast XapaKTePUCTUKA 0COOBIX PEsKUMOB.
3/IEKTPUUECKUX CHCTeM. | HecUMMeTpus B 37IEKTPHUUECKUX CETSIX U

MepOTIPUSITUS 110

ee CHIWKEHUIO. Y paBHeH!sI HeCUMMETPUYHbIX
PEeXMMOB B (pa3HbIX U CUMMeTPUYHBIX KOOp/IMHATaX.
YpaBHeHNs y3/710BbIX HallpsDKeHUH TIPU
HECMMMeTPHUYHBIX KOPOTKUX 3aMbIKaHUSIX U B
CJI0)KHOHECUMMETPHUYHBIX peXXUMax.
CuMMmeTprpOBaHKe pexxuMma.

HecuHyconsanpHOCTD B 371eKTPUYECKUX CHCTeMax 1
MepOMNpUATHS 0 ee CHIKeHUI0. PacueT BbICIINX
rapMOHMK TOKOB Y HalpPsUKEHUM.

11

Pemrenne 3aziau 110 Bcem | PeltieHue 3a7au 1o pasjesiam rnpeaMera.

pazesiaM JAUCLUIIMHBL

12

Pemenue crieuanbibix | IHAMBUAYyanbHbIe 3alaHus, 3a[Jaul, PACUeTHO-
3a/lau MOBBILLIEHHON rpacduueckre paboThI MO pa3zesiaM AUCLUTIIMHBIL.

CJIO’KHOCTH.

4.3 IlepeueHb 1a60paTOpPHBIX padoT

Cemectp Ne 6

Koi-Bo akajeMuueckux

Ne HaumeHoBaHHe /1a00paTOPHOH PadoTHI
4acoB
PacueT ycTaHOBUBIIMXCS PEXKUMOB 3JIEKTPUUECKUX
1 ceTell C UCMO/Ib30BaHUEM CIeLiaTM3MPOBAHHbIX 2
MPOrpaMMHBIX KOMIJIEKCOB.
7 Pacuer u ananu3 OCHOBHBIX yCTaHOBMBIINXCS 9
PEXHMMOB 3JIEKTPUUYECKOW CEeTH.
3 OTkMoyeHre TpaHC(HOPMATOPOB B PeXKHMe 9
MHUHHMAaJIbHBIX Harpy3o0kK.
4 PacueT rofijoBbIX MOTEPh 3J1EKTPOSHEPTUHU B 2
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NIPOEKTUPYEMOU /1IeKTPUUECKON CETH.

5 VccnenoBaHye NOTpeLHOCTel onpe/ieneHus 9
NOoTepb MOLIHOCTH B TpaHChOpMaTopax.

6 PeryspoBaHue HarpsykKeHUs Ha IByXOOMOTOUHBIX )
tpaHcdopmaropax ¢ PITH.

7 PerympoBaHue HaMpSIKEHHS C TIOMOLLBHO )
KOMIIeHCUPYIOIIMX YCTPOUCTB.

3 VWccnenoBanue cpesicTB CHHXPOHU3AL[UM )
SHepreTUUeCKrX CHUCTEM.

9 YcrpoiicTBa aBTOMaTHUKHY 3/IEKTPOIHEPreTHYeCKHX )
cucteMm (AIIB u ABP).

4.4 IlepeyeHb NPpaKTHUYECKHX 3aHATHHN

Cemectp Ne 6

. Ko/1-Bo akajieMmuuyecKux
Ne TeMbl NpaKTHUeCKUX (CeMHUHAPCKUX) 3aHATHI
4acoB

1 [ToronHsle NapaMeTpbl ¥ CXeMbl 3aMeLleHHs 9
BO3/YLLIHbIX JIMHUM 3/IeKTPOIepeiauu.

2 [TapameTphl CxeMbl 3aMellieHHst TpaHC(OPMaTOPOB 9
Y TTI0T€PY MOL[HOCTH.

3 PacueT pe>krMa pabOTbl JIMHUM TeKTPOTepeaun. 2

4 Pacuet pe>kriMa paboThl KOJIbLIEBOM 3/1I€KTPHUUECKOM 9
CeTu

5 Pacuer ycraHOBUBIIEr0Csl pexxuma BJIgKTpI/I‘-IeCKOﬁ ’
CeTH BYX HOMHHAJIbHBIX HAPSXKEHUH.

6 OrnpeziesieHue EEI-IEHI/Iﬁ TIPOBOZIOB 1 >KWJT Kabesteit 9
MEeCTHBIX CeTeu.

7 [ToTepu MOLLHOCTH U 5/I€KTPOSHEPIUH B 9
3/IeKTPUYECKOM CeTH.

8 PenteHne 3a71au 110 OCHOBHBIM pasjie/iaM mpeMerTa. 2

9 Pelienrie MHAVBU/yabHBIX 3a/ja4 MOBBILLIEHHOMN 9
CJIO)KHOCTH 10 OCHOBHBIM pa3jiesiaM U CLUIIIMHBL.

4.5 CamocrosiTesibHasA padora

Cemectp Ne 6

Ne Bup CPC Koi-Bo akajeMuueckux
4acoB
1 [ToaroroBKa K IpakTUYECKUM 3aHSITUAM 20
2 IToAroTOBKa Ipe3eHTalvi 4
3 Pelienue crieliasibHbIX 3a7a4 12

B xope npoBesieHust 3aHATUM 10 AUCLUIIMHE UCIIOB3YIOTCS C/IeAyIOIIie UHTepaKTUBHbIE
MeTo/bl 00ydeHus:: [IMCKyCCusi, KOMITbIOTEPHbBIE CUMYJISILIN, KeMC-TeXHOJIOTHsI, MO3TOBOM
LITYPM, POEKT.

5 IlepeueHb yueOHO-METOJUUECKOT0 00ecriedeHUsl JUCLUILITMHBI

5.1 MeToanueckue yKa3aHus /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTHHBI
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5.1.1 MeToauuecKne yKa3aHus /sl 00y4arOUXCs N0 MPAKTHYECKHUM 3aHATHIM

[ToAroTOBKA K MPaKTUUeCKUM 3aHSTUSIM, BbITIOJIHEHHE Tpe3eHTal[1ii, 0TUeTOB U pedepaToB.
ONeKTpO3HepreTuyecKre CUCTeMbI U CeTH : MeTOAMYeCKre yKa3aHUs /I IPaKTUUeCKUX
3aHATUN U

KYPCOBOTO MIPOeKTUPOBaHus / VIpKyT. Hall. uccefl. TexXH. YH-T ; cocT. JI. A. AkutuH [u gp.]. -
Wpkytck : UPHUTY, 2015. - 80 c. : w.

5.1.2 MeToauuecKue yKa3aHus /ISl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

[ToAroToBKa K NMpakTUYeCKUM 3aHSTUSIM, BbITIOJIHEHUE Mpe3eHTal1ii, 0TYeTOB U pedepaToB.
OJIeKTpO3HepreTHUecKre CUCTEMBI M CeTH : MeTOZMUYeCKre YKa3aH!s AJ1s1 1abopaTOpHbBIX
3aHATHH /

WpkyT. Hayl. uccies. TexH. yH-T ; cocT. JI. A. AkuiuuH. - pkytck : UPHUTY, 2018. - 48 c. : ui.

5.1.3 MeToauueckue yKa3aHus /IS 00yUYaloIUXCA 0 CAaMOCTOATeIbLHOM padoTe:

[ToAroToBKa K MPaKTUYeCKUM 3aHSITHSIM, BITTOJIHEHHe TTpe3eHTalluii, 0T4eTOB U pedepaTos.
O/eKTpO3HepreTUUecKre CUCTeMbI M CeTH : MeTOAMUeCKre yKa3aHus [/Isl CAMOCTOSTeIbHOU
paboThi

cTyfeHTOB / VIpKyT. Hall. UcC/el. TeXH. YH-T ; cocT. JI. A. AkuiivH [u ap.]. - IpKyTCK :
NPHUTY,

2018.- 20 c. : nn.

ONeKTpo3HepreTUyeckye CUCTeMbI U CeTH : MeTOAUYeCKre yKa3aHUs [Jisd IPaKTUUeCKUX
3aHATUU

Y KYpPCOBOTO NpoeKTUpoBaHus / IpKyT. Hall. UCciiefl. TeXH. YH-T ; cocT. JI. A. AkuivH [u ap.]. -
Npkytck : UPHUTY, 2015. - 80 c. : nn.

6 @DoHJ OLEHOUHBIX CPEACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTM U TPOBe/eHUsl
NMPOMEe)XyTOUHOM aTTeCcTalMu M0 AUCIUIIIUHE

6.1 OneHouyHble cpeACTBa /I NIPOBEJAeHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 6 | Pemienne 3aau
Omnucanue npoueaypsl.

BeoizatoTcs mepcoHasbHbIe 3a/jaHusl 10 pacCMaTpUBaeMol Teme. 3a/laHusi UMeIoT
TeOpPeTUUYEeCKYIO 4acTb U 3a/jauH.

[Tpumep: BOonpoCk! MO C/eIYIOLIUM TeMaM:

1. UeTbIpeXI0/FOCHUKH, OCHOBHbIe MOHATUA. Onipesienenre Ko3dduiuentos A,B,C, 1.

2. HecuHyconsianbHble TOKM U HalpsDKeHUsl B Tpex(a3HbIX LieMsiX, BbICIIYe TapMOHUKH.

3. TpancdopmMaTophl, YCTPOWCTBO U IPUHLIMIT [IeMCTBHS, TPYNIIbI COeMHEeHN 0OMOTOK, CXeMbI
3amelnieHust (JByX0OMOTOUHbIe, TPDeXOOMOTOUHbIE U aBTOTPAHC(HOPMATOPHI).

4. CUHXPOHHBIe reHepaTophl (KOHCTPYKTUBHOE UCITOJIHEHYe, IPUHLUI 1eHMCTBYS,
XapaKTepUCTUKM, BEKTOPHbIE iMarpaMMbl HaPSDKEHUI).

5. CxeMbl 3aMelL|eHHs] BO3YIIHBIX JMHUHN 1 IByX0OOMOTOYHBIX TPaHC(HOPMaTOpPOB, TIOTEPH
aKTMBHOM U PEaKTUBHOW MOILIHOCTU B JIMHUSIX U TpaHC(OpMaTopax.

6. TpaguLMOHHBIe U MaTPUUYHbIe METO/bI pacyeTa YCTaHOBUBIINUXCSI PEXKUMOB 3/IEKTPUUECKHAX
cereli (MeTO[| «B /iBa JTaria » JJisi pa30MKHYTOU U KOJIbLIEBOM 3/IeKTPUUeCKOM ceTH, o0Iuii
aJIFOPUTM pacyeTa YCTAaHOBUBILETOCS peXXUMa 3/IeKTPUYeCKOH CeTH MaTPUUHBIMU MeTO/jaMH,
ypaBHeHUsl y3/I0BbIX HamnpsbkeHU B ¢popme OasiaHca TOKOB U OanaHca MOIHOCTeH B y3/aXx,
oTipeZie/ieHre TTapaMeTPOB PeKMMa 110 U3BeCTHBIM 3HaUeHHsIM PabourxX HarpsykKeHHH B y3/1ax)
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Kpurepumu onjeHuBanus.

1) "OTmuH0" - BCe BBITIOJTHEHO BepHO U Oe3 ombok; 2) "Xoporo" - 3a1aun pelieHsl BepHO,
TeopeTUUecKasi YaCTb ¥ OTBeThI Ha BOMPOChI UMEIOT HeTOUHOCTH; 3) Y 10B/IeTBOPUTE/NBHO" -
MMEIOTCSl HETOUHOCTH B PeLleHUH 3aiaur U oTBeTax; 4) "HeynoBneTBOpUTENbHO" - BCe OTBETHI
He BepHBI.

6.1.2 cemectp 6 | Y cTHBII onpoc
Omnucanue nponeaypel.

BriatoTcs nepcoHanbHble 3a/jaHus 10 pacCMaTpUBaeMoy Teme. 3a/laHrsl UMeroT
TeOpPeTUUeCKYH0 4aCTb COCTOSALLYIO U3 TpeX BOIIPOCOB U 3ajay.

[Ipumepe! TeM 14 pellieHus 3a/au.

1. Cxembl 3aMellieHUs IMHUY 3/1eKTpornepeiaud. PacueT u (py3nyeckoe rnpejcTaBieHue

BCeX 5/IeMEHTOB CXeM 3aMell|eHus.

2. CxeMbl 3aMellieHHst TpeXx0OMOTOYHBIX TpaHChOopMaTopoB. [ToTepy MOLITHOCTY B 371eMeHTax
CXeM 3aMeleHus.

3. CxeMmblI 3aMellieHHs ABYX0OMOTOYHBIX TpaHChopMaTopoB. [ToTepy MOLITHOCTY B 371eMeHTax
CXeM 3aMeleHus.

4. CtaTtuueckue XapaKTepHCTUKY Harpy30K NoTpebuTenei.

5. lllyHTHpYIOLMe peakTopkl.

KpuTepuu onjeHUBaHMA.

1) "OtuHO" - BCe BBITIOJIHEHO BepHO U Oe3 ommnbok; 2) "Xopoio" - 3a/jauu pelieHbl BepHO,
TeopeThUYeCKasi 4YaCTb U OTBEThI Ha BOMPOCHI UMEIOT HETOUHOCTH; 3) 'Y IOB/IeTBOPUTE/IBHO' -
VMMEIOTCSl HETOYHOCTH B PeLleHUH 3a/lauu U oTBeTax; 4) "HeyoBieTBopUTenbHO" - BCE OTBETHI
He BepHBI.

6.2 OneHoyHbIe cpe/CTBA /11 IPOBe/leHNsl IPOMEXyTOUHOM aTTecTalui

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WHJUKATOPOB [ OCTH)KEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MmeToabBI)
NuaukaTop AOCTHIKeHUs
KoMIeTeHIH Kputepuu oneHMBaHus OLleHMBAHHUsA
NMPOMe)KYyTOYHOH
arrecTanyuu
[TKP-2.1 CocraBisieT CxXeMbl 3aMmelleHuss [Jid | YCTHOe
PacuéTHBIX 3/IeKTPUYECKUX cxeMm, | cobecesioBaHre TIO
BBITIOJIHSIET PACUéThl  YCTAHOBUBIIUXCS | TEOPETUUYECKUM
PEXXMMOB paboThl | Bompocam  W/WH
3/1eKTPO3HepreTUUeCKux CUCTeM | TeCTUPOBaHUe.
BeinosnHser pa3paboTKy rpoekTa | BeironHenue
3/IEKTPUYECKOW CeTH, pa3pabaThiBaeT | MPaKTUYeCKOro
rpauuecKyro 4yacThb TIPOEKTHOM | 3a/laHus.
JOKyMeHTauuu AHanu3upyeT TuUroBsle | [loaroroska v
TeXHUUYeCKHe peleHus T0 | 3a1MTa OTYETOB I10
KOH(UWrypaluu, CTPYKType W COCTaBy | IPAaKTHUUeCKUM
3/1IeKTPO0OOPY/I0BaHUS u/unu
3/IEKTPOIHEPreTUUeCKUX CeTel U CUCTeM. | 1abopaTOpHBIM
paboTam
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6.2.2 TunoBbie OLleHOUHbIE CPeACTBA IPOMEXXYTOUHOH aTTecTaluu

6.2.2.1 Cemectp 6, Tumnosbie oLjeHOYHBIE CPeCTBA /ISl IPOBe/JeHUs 3aueTa 1o
AUCLUIIIMHE

6.2.2.1.1 Onucanue npoueaypol

3aueT rnpoxoAuT B hopmate cobecemoBanusi co cTyaeHToM. OL[eHUBaeTCsl TOHUMaHUe
nipoiiieHHoro Matepuasa. O1jeHKa MPOU3BOAUTCS 10 MATHOA/ILHOM 111Kasie. 3HaHUsI, YMeHMUS,
B/IaJieHus1 00yUaroIerocst Ha SK3aMeHe OLIeHHUBAIOTCs OL[eHKAMU: «3aUuTeHO», «He 3aUTeHO».
[TpoBepsieTcst 3HaHME TeOPeTUYECKOT0 MaTepuasa, HaJimuKe BCeX JIeKLUN 1 BbIMOTHEHHbIX
Tipe3eHTalii, MPO/IeHHBIX TECTOB. 3aueT MPOBOAUTCS MTMCbMEHHO T0 OusieTaMm.

bunet cocTouT U3 ABYX BOIPOCOB M 33Zlaud. B ciiyuae HEBBINOIHEHNS KPUTEPUSI OLieHUBaHUSI
Ha3HayaeTcs ZiaTa rnepeciadyu, HO He Oosiee 2 pa3 C MOC/IeYIOMIMM OIIPOCOM TI0 BCEM TeMaM
JUCLIUI/IMHBI.

IIpumMep 3agaHud:

IIprMepe! BOIIPOCOB K 3aueTy:

1. OnekTpos3HepreTUyecKre CUCTeMBbI U 3leKTpruyeckre ceTd. OCHOBHBIE TTOHATUS.
Knaccudukarus snekrpuueckux ceteil. OCHOBHbIe TpeOOBaHMS, TIpeIbsIB/IsieMbIe K
3JIeKTPUUECKUM

CeTsM.

2. Cuctrema 0603HaueHUM U OCHOBHbIE COOTHOLLIEHUSI BeJTMUWH JJUCLIUTI/IUHBI.

3. KOHCTpyKTHBHBIe 3/1leMeHThI BO3/YIIHbIX TMHUM 31ekTponepesaun. ITposoga BJI. Onopsl
BJI. N3onsaTopsl U uHeliHasi apMaTypa. KoHcTpyKiusi Kabeneli 1 KabebHbIe TMHUY.
TOKOIPOBOBI ¥ BHYTPEHHUE 3/IeKTPUUECKHe CEeTH

4. Cxembl 3amellieHUs TMHUM 3/1eKTporiepeiaud. PacueT u pusnueckoe ripeficTaBieHUe

BCEX 3/IEMEHTOB CXeM 3aMell|eHusl.

5. CxeMblI 3aMellleHus1 TpeX0OMOTOUHBIX TpaHCHOpMaTopoB. [1oTepy MOIIIHOCTH B 3/ileMeHTaX
CXeM 3aMeLleHusl.

6. CxeMbI 3aMellleHHs1 IByX0OMOTOYHBIX TpaHCGopMaTopoB. [ToTepu MOIITHOCTH B 3/IeMeHTax
CXeM 3aMeLleHusl.

7. CTaTnyecKre XapakTepUCTUKU Harpy30K MoTpebuTeei.

8. 3ajaHue Harpys3oK Ipu pacyéTax pe)XMMOB 3JIeKTPUYECKUX CeTer U CUCTEeM.

9. CxeMbl 31eKTPUYECKUX CHUCTEM, JTMHENHbIE U HeJTMHEeHbIe YPaBHEHUS YCTaHOBUBILIETOCS
peXxrMa.

10. PacuéT pexxuma JIMHUU 3/1eKTporepejauu 1Py 3aZlaHHOM TOKe Harpy3KH.

11. PacueT pa30MKHYTOM CeTH IPU 3a/laHHBIX MOLHOCTSAX Harpy3Ky M HarpshkeHUW UCTOYHMKA
nuTaHus (pacuet "B JjBa 3Tamna")

12. Tlapenue u roTepst HANPsKeHUs B JIMHUU

13. Pacuet ceTu U3 AByX MOC/e/j0BaTe/IbHbIX JTUHUAN TIPU 3a/laHHBIX MOLHOCTSIX HAarpy3Ku

Yl HalpsDKeHUM B KOHILIe.

14. PacueTHble Harpy3Ku Mo/ CTaHLIUM.

15. Onpefenenue HanpspKeHUs HA CTOPOHE HU3LIET0 HaIpsKeHUs MOACTaHLIuU

16. PacuéT ceTy C pa3HbIMU HOMUHA/IbHbIMU HallPsKeHUSIMHU.

17. [lony1ieHys Ipy pacyeTe pa30MKHYTBIX pacrpeieurebHbIX ceted UHOM <35kB.

18. Onpesenenvie HaubObILIEH TOTEPU HATIPSHKEHUsI B 3/IEKTPUUYECKUX CeTsIX pa3uyHON
KOH(Uryparuu

19. Onpesienenvie HaubObILIEH TOTEPU HATIPSDKEHUsI B PACIIpe/ie/IUTe/TbHbIX CeTsIX.

20. PacuéT 1MHMY C paBHOMEPHO pacrpe/ie/IéHHOM Harpy3KOou.
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21. PacnipefiesieHre MIOTOKOB MOIIIHOCTH U HallPSDKEHUH B IIPOCTBIX 3aMKHYTBIX CeTsIX.
22. banaHC aKTMBHOM MOIIJHOCTH U €ro CBA3b C 4aCcTOTOU. [IpUurHbI ¥ OC/IeCTBUSI CHUYKEHUS
4acTOTBbI B CUCTEME

23. PerynupoBaHue 4yacTOTHI BpallleHus! TypOUHBI.

24. PerynvpoBaHue 4aCTOTbI B 3/IEKTPOSHEPreTUYeCKOU CUCTEMe.

25. banaHc peakTMBHOW MOLLHOCTU Y €T0 CBSI3b C HaNPsKEHUEM.

26. Perynupyroumii 3¢ ekt HarpysKu.

27. IloTpebuTeny peaKTUBHON MOIIIHOCTH.

28. KomneHcrpyomye yCTporcTBa

29. PaccTaHOBKa KOMITEHCUPYIOLUX YCTPOUCTB.

30. MeTo/b! pery/MpoBaHus HallpsyKeHUs.

31. PerysipoBaHue HampsKeHUs: Ha 3J1eKTPOCTaHLMsX.

32. PeryyivpoBaHue HamnpspKeHUs Ha MOHWKAIOIIUX MOACTaHLUAX

33. PerysivpoBaHue HanpspkKeHUs: U3MeHeHUeM COTIPOTUB/IEHUS CeTH.

34. PeryyivipoBaHue HampspKeHUs: U3MeHeHUeM I10_

6.2.2.1.2 Kpurepuu orjeHUBaHUs

3auTeHo He 3auTeHo
OT/MUHOe TTIOHMMaHHe TIPeMeTa, Pe3yibTaThl 00y4eHUs] He COOTBETCTBYIOT
BCeCTOPOHHME 3HaHUs, OTJIMUHbIe YMEHUS U MUHUMAaJ/bHBIM TPeOOBaHUSIM.
BJIaJIeHUsI.

7 OcHOBHas y4yeOHas MTepaTypa

1. AkuimvH JI. A. MaTeMaTHuecKye 3a/ilaud 371IeKTPOIHEPTeTHKY : yueOHoe mocobue / JI. A.
AxuniuH, 2022. - 152.

[Caiit] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-31142.pdf

2. D/IeKTpOIHepreTUUeCKUe CUCTEMBI M CeTH : MeTOAUYeCKHUe YKa3aHUs [J1s IPaKTUYeCKUX
3aHATHUN U KypCOBOT0 NMPOeKTUpoBaHus / VIpKyT. Hall. ucciief. TexH. yH-T, 2015. - 80.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files/er-6863.pdf

3. JIpikuH A. B. DneKTpo3HepreTHuecKre CUCTEMbI M CeTH : YueOHUK 17151 By30B / A. B. JIbIKUH,
2017. - 361.

4. Upenvuuk B. V. DyieKTprueckre CUCTeMBI U CeTH : YUeOHUK JJIsi CTYJeHTOB
3JIEKTPO3HEepreTHYecKux crienansHocrer / B. Y. Mpenbuunk, 1989. - 592.

[Caiir] — URL: http://elib.istu.edu/viewer/view.php?file=/files3/er-8837.pdf

5. Upenbunk B. V. DnekTprueckue CUCTEMbI U CETH : YUeOHUK /I/Is1 37IEKTPOIHEPreTUUeCKUX
crietanbHOCTel / B. Y. Upenpunk, 2009. - 592.

8 JonmostHUTE/TbHAs yue0Hasi IUTepaTypa U CipaBoOYHast

1. ®umunmosa T. A. DHepreTryeckue peXXMMbl 3JIEKTPUUYECKUX CTaHLIMU U
3/IeKTPO3HepreTHYeCcKHUX CUCTeM : YUeOHUK Z1J1s1 By30B IO NPoduiIto "DeKTpo3HepreTHyecKue
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CUCTeMbI U CceTH" HarpasJ/ieHHI0 NToArotoBky 140400- "DneKkTposHepreTyka u
snekTporexHuka" / T. A. ®unurnrosa, 2014. - 293.

2. Kimumoga I'. H. DneKTposHepreTHuecKyre CUCTEMBI U CeTU. JHeprocbepeskeHue : yueOHoe
rocobue /17151 IPUK/IaZHOTO OakaaBpraTa By30B 110 crieriaabHocTH 140211
"DneKkTpocHab>keHue" HarpaBaeHUs MoAroToBku 140200 "DmektposHepreTuka” / I'. H.
Knumoea, 2016. - 179.

3. ®ununmosa T. A. DHepreTuyeckre peXXUMbI 3/IEKTPUUYECKUX CTaHL[UN U
3/IEKTPOIHEPreTHUeCKUX CUCTeM : YUeOHUK [T akaJileMUueckoro OakajaBpyuaTa By30B T10 110
npodusto "DIeKTpOo3HepreTHYeckKre CUCTeMbI U CeTH' HaTlpaB/ieHUs TIOJTOTOBKHU
"OneKTposHepreTykKa u ayekTpoTexHuka' / T. A. ®uwmnmnosa, 2017. - 293.

4. DneKTpo3HepreTHUeCcKre CUCTeMbI U ceTH: ipumMeneHre CAD-cpep : yue6HOe rocobue st
BY30B 10 HalpaB/ieHuUIO "DIeKTPO3HepreTrka U 31eKTpoTexHUKa'": B 2 4. / Ypas. genep. yH-T
uM. niepsoro IIpesugenta Poccuu b. H. Enbiyza; nog Hayu. pea. A. A. CyBoposa. -
(YuuBepcutetsl Poccun). U. 1, 2017. - 157.

5. OneKTpo3HepreTUuecKre CUCTeMbl B ceTd: TipuMeHeHre CAD-cpeq : yuebHoe mocobue st
BY30B I10 HalpaB/eHUIo "D/1eKTPO3HepreTHKa U 3/1eKTpoTexXHUKa'": B 2 u. / Ypai. dezep. yH-T
uM. niepBoro [1pe3ugenta Poccuu b. H. Enbumna; og Hayd. peg. A. A. CyBoposa. -
(YnuBepcutetsl Poccun). Y. 2, 2017. - 173.

6. YuakoB B. §I. 3nekTposHepreTHyeckrie CUCTEMbBI U CETH : yueOHoe rmocobue zist By3oB / B. 1.
Ymiakos, 2020. - 446.

7. NUpenburk B. M. PacueTsl yCTaHOBUBLLIUXCS Pe)KUMOB 3/1eKTpUUYeCKUx cuctem / B. M.
Npenbuuk, 1977. - 189.

8. Upenbuuk B. U. PacueTsl 1 onTUMH3al1si PEXKUMOB 3/IeKTpUUeCKUX ceTelt u cuctem / B. U.
Npenbuuk, 1988. - 287.

9. Ko3noe B. A. CnipaBOUHHK 110 IPOEKTUPOBAHHIO 3/IEKTPOCHA0XKeHUsS ropo/ioB / Baagumup
AnekceeBuu Ko3nos, Hopa VcaeBna bunuk, [lapua JibBopuu Paiibrcosuy, 1974. - 279.

10. CripaBOYHUK I10 IPOEKTUPOBaHUIO JIEKTPUUYECKUX CeTel : CripaBouHoe u3zfanve / 1. T'.
Kapanetsn, [. JI. ®aiibucosuu, 1. M. Illarmmpo; nog pea. . JI. datibucosuua, 2012. - 374.

9 Pecypcol cetu IHTepHeT

1. http://library.istu.edw/
2. https://e.lanbook.com/

10 IpodeccuonanbHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://'www1.fips.ru/

11 IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOTHH, JIMEH3HOHHBIX M  CBO0O/HO
PacrpocTpaHsieMbIX CHeMa/IM3MPOBAHHBIX MPOrPaMMHBIX CPeACTB, MH(OPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

1. CBoOOHO pacrnpocTpaHsieMoe TIporpaMMHoe obecrnieuerue Python
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12 MaTepua/IbHO-TEXHUUECKOe 00ecreueHne JUCIHIUTHHBI

1. Kom-T 1a6.060p." ¥YMHasi MecTHast pacripe/ie/iuteibHast 37eKTpuueckasi cetb" YMPIC1-C-
K(cTtenzmoBoe ucrnosiHeHre,KOMIbTEP-ast BEPCHS)

2. KomriekT jlabopaTopHoro o60pyAoBaHust 'Y MHBIN CUETUMK /IEKTPUUECKOMN
3Hepruu’ (CTeHJ0BOe HCIO/THeHUe, KOMITbIOTepr30BaHHasi Bepcust) Y CO31-C-K

3. KoM-T 1a6.060p." 3nekTpoMoHTa)KHBIN cTo" DMC2-C (CcTeHI0BOe UCIIO/THEHNE)

4. KomruiekT 1aboparopHoro obopyzaoBanus "[IpubopHBIi yueT noTpe6sieHus 3/1eKTPHUeCcKoi
SHepryvy-aBTOMaTHM3UpOBaHHAas CUCTeMa KOHTPOJIS M yueTa 3j1eKTposHeprun” [TYIID31-
ACKY3-C-K (cTeHf0BO€ UCIOTHEHNE,KOMITBFOT.BEPCHSI)

5. J1eMOHCTpALIMOHHBIN CTeH/,

6. JIByXCTOPOHHUM MH(OPMALIMOHHBIN CTeH[,

7. 312126 KomruieKT 1abopaTopHOTro 000py/i. TI0 3/1.TEXHUKH
8. 312124 Kommiekt mabopaTopHOro 060pyi0BaHuUs
9. 312123 KommieKT iabopaTopHOro 000py/I0BaHUs
10. 312127 Kommiekt 1abopaTopHOro 000py10BaHuUs
11. 312128 KommuiekT 1abopaTopHOT0 060pY/I0BaHUs
12. 312125 Komrmiekt 1abopaTopHOro 000py10BaHus
13. 16021 Crton no 3/1eKTPOTEXHUKE

14. 16019 Crou 110 3/1eKTPOTeXHUKE

15. 16020 Ctos no 3/1eKTPOTEXHUKE

16. 16016 Crou 110 3/1eKTPOTEeXHUKE

17. 16017 Crou 110 3/1eKTPOTeXHUKE

18. Tpancdopmarop T/1-120
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