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1 Heau ocBOeHNS AUCHUIIIIMHBI (MOIYJISA)

Lenstmu 0CBOEHUS JUCHUIIINHBI « DJIEKTPOIHEPIETUUECKUE CUCTEMBI U CETU» SBJISIOTCS:
MOJrOTOBKA OOYYAIOIMIMXCS B BOIMPOCAX, CBA3AHHBIX C M3YYEHHEM OCHOBHBIX HCTOYHUKOB
MUTAHUA JEKTPOIHEPTHEH 00BEKTOB, CTPYKTYPHBIX CXEM TJIaBHBIX MOHIKAIOUINX MOICTAHLINH,
pallOHHBIX  DJJEKTPUUECKUX  CETeM  NUTAIOIMUX  HJHEPrOCHUCTEM,  paclpeAeIUTENbHBIX
ANIEKTPUYECKUX CETEN BHYTPU3aBOJICKOTO 3JIEKTPOCHAOKEHNUS, PEKUMOB PAOOTHI JIEKTPUUECKUX
ceTei.

2 MecTO TUCHUILTHHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
NOAr0TOBKH 0akajaBpa (MarucTpa, Cnenmajaucra)

JucuumnnuHa «2JIeKTPOIHEPTeTUYECKUE CUCTEMBI U CETH» BXOJIUT B BapUaTUBHYIO YacTh
6soka 1 0O6pazoBaTeNbHON MPOrpamMMBbl.

JUig u3yyeHus: JUCUMILIMHBI HEOOXOIMMBI 3HaHUS (YMEHUs, BIaJeHus ), cPOPMUpPOBaHHbBIE
B pe3yibTare U3ydyeHUs (U3MKH, TEOPETHUYECKUX OCHOB AJIEKTPOTEXHUKHU, OOIIEH 3HEPreTUKH,
ANEKTPUUECKUX MAIIUH.

3HaHus (YyMEHUs, BJIaJIEHUs), MOJyYEHHbIE TIPU M3YUYEHUU JAHHOM TUCIHMIUIMHBI OyAyT

HEOOXOIUMBI I U3YYEHUS TUCIUIUINH «DJIEeKTPUYECKUE CTaHIIUU U MOJCTaHIUNY, «Penelinas
3alIMTa M aBTOMATH3alMs  DJIEKTPOIHEPreTHMUECKHX  CUCTEM», «IJIEKTPOCHAOKEHHEY,
«YnpaBieHue Ka4eCTBOM IIEKTPUYECKON SHEPrum», «HagexxHocThb CUCTEM
ANIEKTPOCHAOKEHUS», ISl HAlTMCAHUS BBIITYCKHOM KBaJIM(UKAIIMOHHOM paboTHI.

3 Komnerenuuu odyuaromerocsi, popmupyembie B pe3yJibTaTe 0CBOCHUS
AUCHMILIMHBI (MOYJIsI) M IVIAHMPYEMbIe pe3y/ibTaThbl 00y4eHust

B pesynpraTe OcBO€HUS AMCHUIUIMHBI (MOIYNs) «DIEKTPOIHEPreTUUYECKHE CHUCTEMBI U
ceTr» oOyJaroluics J0bKeH 001a1aTh CIeYIOIUMHA KOMIETEHITUSIMHU:

CtpyKTypHBIU
JJIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUs
KOMITETEHITNH

CrnocoOHOCTBHIO YYACTBOBATH B IVIAHUPOBAHUM, MOJATOTOBKE U BHINOJIHEHUH THIIOBBIX
IKCIEPUMEHTAIbHBIX HCCIeT0BAHMIT 10 3axaHH0ii MeToauke (ITK-1)

3HaThb OcHoOBHBIE ONIpEACTCHUS U MOHATHUS B JJIEKTPOIHEPTETUUECKUX CHCTEMAX.
OcHOBHBIE METO/IbI UCCIIEIOBAHUI, HCIOJIB3YEMBIX B PacueTax dJEeKTPUUECKUX
CETeH.

OcHOBHBIE HOPMBI U TIPaBHIIAa IPU OPOPMIIEHUH PACYETHO-TpahUIECKUX
pabor.

Ymeth O6c¢cyxaath criocoObl U cpeacTBa Ui 3pPEeKTUBHOTO pelIeHus 3a/1ay,
Pacnio3naBate 3 pexTuBHOE penieHue oT HedPHEKTUBHOTO;

BBISBIISTE TUITMYHBIE MOJIEIH MTOCTABJICHHBIX 3aJ1aY;

[IpuMeHsATh TMOJydeHHbIC  3HAHHWS B TNPO(ECCHOHAIBHOW JIEATEILHOCTH;
UCIOJIF30BaTh UX HA MEXKIUCIIUTUIMHAPHOM YPOBHE;

AHanNM3MpoOBaTh MapaMeTPhl YCTAHOBUBIIHUXCS IKCIUTYyaTAIIHOHHBIX PEKUMOB
PaccunthiBaTh NOMyCTUMBIE HArpy3Ku 0OOPYHOBaHUS AIEKTPUUYECKUX CeTel B
HOPMaJIbHBIX U aBAPUITHBIX peKHMax

Bnagers Haspikamu pacuc€Ta OOITYCTUMBIX HAI'py30K O60py,Z[OBaHI/I$I QJICKTPUYICCKUX
ceTel B HOPMAJIbHBIX U aBaprIHBIX pexumax
Hapreikamu OIPCACIICHUSA TMapaMCTPOB YCTAHOBUBIIUXCSA ISKCILTyaTallMOHHBIX

PEKUMOB

Cnoco0HOCTHI0 00padaThiBaTh pe3yabTarhl JkcnepuMenToB(ITK-2)

3HaTh [TpuGops! A1 U3MEPEHHsT ¥ KOHTPOJISI TApaMETPOB PEKUMOB IEKTPUUECKUX
ceTen.




CrpykTypHBIi
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemblie pe3yabTaTbl 00ydeHUs

Oco6eHHocTH PabOTHI MPUOOPOB AJIST U3MEPEHHSI U KOHTPOJIS ITapaMEeTPOB
PEKUMOB IMEKTPHUECKUX CETEH

Mertoap! TOIB30BaHusT IPHOOpPaMHU [T U3MEPEHUS U KOHTPOJIS TapaMeTpoB
PEXKUMOB UEKTPUUECKUX CETEeH U 00 X MOTPEUTHOCTSIX MPU 00paboTKe
pe3yIbTATOB SKCIIEPUMEHTA

YmMmetrs

Hcnonp30Bate mpuOOpsl I U3MEPEHHSI U KOHTPOJISI TTApaMETPOB PEKHMOB
AJIEKTPUYECKUX CETer

[IpuMensTs TIPUOOPHI A U3MEPEHUST W KOHTPOJSI TapaMeTpOB PEKHUMOB
AJIEKTPUYECKUX CETer

PaccunteiBaTh TOTPENIHOCTH TMPUOOPOB W TMPUMEHSTH MPUOOPHI
W3MEPEHMS U KOHTPOJIS TAPAMETPOB PEKUMOB MIEKTPUUECKUX CETEN

JUIA

Bnazets

HaBbikamu paboTel ¢ mpubopaMu Jyisi U3MEPEHHST U KOHTPOJS TapaMeTpoB
PEKHUMOB AEKTPUUECKUX CETEN

HaBwikamu paboTel ¢ mpubopaMu Ui U3MEPEHHS M KOHTPOJS TMapameTpoB
PEeKUMOB DJJIEKTPUYECKHX CETEH, a TaKke HX HaJaJkh M OLUEHKH UX
MOTPENTHOCTEN .

Cnoco0HOCTBIO

NPHHUMATH Yy4aCTHE B IPOEKTHPOBAHNH 00bEKTOB NMPO(eCcCHOHATLHOM

OEeATECJIbHOCTHU B COOTBECTCTBUU C TEXHUYCCKUM 3aJaHUEM U HOpMaTHBHO-TeXHH‘leCKOﬁ
JAOKYMEHTAIHEl, cO0II0asi Pa3InYHbIe TEXHHYEeCKHE, JHeproddpeKTuBHbIE U
skosiornueckune tpedosanusi(IK-3)

3HaTh

TpeboBanus k gomyctumoi neperpyske JISII, TpanchopmaTopos B
HOPMAJILHOM U aBapUITHOM peKUMax

TpeboBaHus 1O TOMTYCTUMBIM IOTEPSIM HAMPSHKCHUST M MOIIHOCTH B CETX
Pa3IMYHOTO YPOBHS HANPSHKCHUS

VYMeTh

[Tosb30BaThCsi HOPMATUBHO-TEXHUUECKON JTOKYMEHTAIIUEH C LIEJIbIO
OTIpeIeTICHUs JOMYCTUMBIX 3arpy30K 000pyIOBaHHS

[IpuMeHsTh HABBIKK pacueTa MOTePh HAMPSIKEHUS U MOIITHOCTH B
AIEKTPUYECKUX CETSIX PA3IMYHBIX YPOBHEU HAMPSHKECHUS

Bnanets

HaBbikamu mpoBepku 000pyn0BaHus MO IOMMYCTUMBIM 3arpy3kaM B
HOPMAJIBHBIX U I1OCIEaBAPUIHBIX PEXKUMAX

HaBspikamu pacuera norepb HaIPsKEHUS] © MOLTHOCTH B 3JIEKTPUYECKHUX
CEeTSAX Pa3JIMYHbIX YPOBHEH HaNPsHKEHUS

Hasrikamu pacuera nenecooopasubix ornack PITH u I1bB
TpaHchopMaTOpPOB, MOIIHOCTEH, KOJTUYECTBA M MECTA YCTAHOBKHU
KOMIIEHCUPYIOIIUX YCTPOMCTB

Cnoco0HOCTBIO

MPOBOIUTH 000CHOBaHHE NMPOeKTHBIX pemeHuit(ITK-4)

3HaTh

OCHOBHBIE TEXHUKO-KOHOMHYECKHE ITOKA3aTeIN QJICKTPUICCKUX ceTe
KpI/ITepI/II/I TEXHHKO-3KOHOMHYECKOTO 000CHOBAHHMS IIPUHATOTO
uenecoo6pa3H0r0 BapHaHTa CCTU

OCHOBBI TEXHUKO-3KOHOMHYECKOTO0 000CHOBAHUS BBIGOpa BapuaHTa
BHGKTpPI‘leCKOﬁ CCTHU

YmeTn

Ornpenensatb OCHOBHbBIE TEXHUKO-3KOHOMHUYECKHE MMOKA3aTEI JIEKTPUUECKUX
cereit

[IpuMeHSTh KPUTEPUH TEXHUKO-KOHOMHYECKOTO 000CHOBAHUS C TIENIBIO
MPUHSATHS 1IETIECO00Pa3HOTO BapHaHTa CETH

OnpenensTh S)KOHOMUYECKH 11e1ec000pa3HOro BapruaHTa dJIEKTPUUECKON CeTH

Bnanets

Hasbikamu pacyera TEXHUKO-IKOHOMUYECKHUE MTOKA3ATEINN dJIEKTPUUECKUX
cerel




CrpykTypHBIi
JJIEMEHT [Inanupyemblie pe3yabTaTbl 00ydeHUs

KOMIICTCHIIHN

HaBBIKaMI/I TCXHUKO-O0KOHOMHNYCCKOT' O O6OCHOBaHI/I$I C IICJIBIO HpI/IHSITI/ISI
11eJ1ecO00pPa3HOro BapuaHTa CeTH

HaBbeikamu ompeesieHus SKOHOMHUYIECKH IIeJIECO00pa3HOTO BapHaHTa
3HeKTpI/ItIeCKOI7I CCTHU C UCITIOJIB30BAHUCM OCHOBHBIX TCXHUKO-DKOHOMHNYCCKUX
o0OocHOBaHM

Cnoco0HOCTHI0 PACCUNTHIBATH PEKUMbI Pa00THI 00EKTOB NMPO(ecCHOHATBLHOT
aesitesbHOCTH(ITK-6)

3HaTh OcHOBHBIE TapaMeTPbI PEXKUMA IIEKTPUUECKUX CeTer
MerTo1bl pacuera 3JeKTPUUECKUX ceTel
MeTo1bl pacuera JIEKTPUUECKHUX CETEeH ¢ ABYXCTOPOHHUM MUTAHUEM

YmMmets AHanM3upoBaTh BEJIMYMHBI IAPAMETPOB YCTAHOBUBLINXCS PEXKHUMOB
[IpuMeHATh METOIBI pacyeTa JIEKTPUUECKUX CeTen

[IpuMeHATH METO/IBI pacyeTa IEKTPUUECKUX CETEN C IBYXCTOPOHHUM
MMATAHUEM

Bnanets Meroaamu pacuera OTAEIBHBIX TAPAMETPOB YCTAHOBUBILIETOCS PEXUMa
Metoamu pacyeTa dIEKTPUYECKUX CETEN
Meronamu pacuera EKTPUYECKUX CETEN ¢ BYXCTOPOHHUM MUTAHUEM




4 CTpyKTypa M cojiep:KaHue THCHUIIMHBI (MOXYJIs) 1J151 04HOH (hOPMBI 00yUYeHHUsT

OO0mmast TpyI0eMKOCTh IUCIUIIINHBI COCTABIISET 6 3a4eTHRIX equHMI] 216 akas. 4acoB, B TOM YHUCIIE:

— KoHTakTHas padora 103,2 akaxa. 4acos:

— aynurtopHas 98 akaj. 4acos;
— BHeayAWTOpHAs 5,2 akaJl. 9acoB

— camocTosTeNbHas padota 77,1 akaj. 4acos;
— TIOJATOTOBKA K dK3aMeHy 35,7 akaj. yaca

—
AynuTtopHas = § n%
KOHTakTHas pabota | £ -
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Tema 1. OcCHOBHBIE HCTOYHHKH| 5 2 [ToaroroBka Kk BXOHOMY AKPNel 1IK-1(3,V.B),
MTATAHUS ANIEKTPOIHEPruei 00BEKTOB KOHTPOJTIO 1IK-2(3,V.B)
CoBpeMeHHbIE U IEPCIEKTUBHBIC HCTOYHUKHU AIK-
ANEKTPOIHEPTUU.  THIBI  DIEKTPUUYECKUX 3(3,V.B),
CTaHIIMM, YYacTBYIOUIMX B  BBIpaOOTKE 1IK-4(3,V.B),
anektpodHeprur. OCHOBHBIE OCOOEHHOCTH 1IK-6(3,V.B)

pa3IMYHBIX  THUIIOB JIEKTPOCTAHLUH.
OcHoBHBIE TpeOOBaHMsI K IJIABHBIM CXeMaM
UIEKTpOycTaHOBOK. I'nmaBHble cxembl TOLI.
I'maBHBIE TOHMIKAIOIIME TOJICTAHLUU, HX
CTPYKTYpBl, CcXeMbl. BpiOop wuumcia u
MOIIHOCTH TpaHc(OpMaTOpoB CBSA3M Ha
TOI] u MOJICTAHIIUSIX. OcHOBHOE
ANIEKTPOOOOPYIOBaHHE.
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Tema 2. OOmmue cBeneHuss 06| 5 | 4 2 [ToaroToBka K KOHTPOJIBHOM AKPNe2 1IK-1(3,V.B),

ANEKTPOIHEPrETHIECKUX CUCTEMAX. pabote IIK-2(3,V.B)
Ocob6enHoctu 3JIEKTPOIHEPTETHUECKUX AIK-
cucreM, uX  Kkiaccubpukanus.  Tumsl 3(3,V.B),
KOH(PUTYpalMii ~ DJIGKTPUYECKHX  CETeH. IIK-4(3,V.B),
OObeMHEHHE  DHEPreTHYECKUX  CHUCTEM. 1IK-6(3,V.B)
VYnpasnenue AIIEKTPOIHEPT ETUUECKUMU
CHUCTEMaMHU. [InanupoBanue u
IIPOEKTUPOBAHUE DPA3BUTHUS SHEPrOCUCTEM.
PexXuMBI 37IeKTPOIHEPreTUYECKON CHCTEMBI.
banmaHcel ~ akTMBHBIX M PEAKTHUBHBIX
MOIIIHOCTEIl B 3HEProcucTemMe, Mephl M0 HX
obecrieuenuro. [lpuHmuner  obGecrieyeHuUs
Ha/IeKHOCTH, PE3EPBUPOBAHMS U KadyecTBa
3JIEKTPOIHEPTUU B 3JIEKTPOIHEPreTUYECKON
CHCTEME.

Tema 3. [lepenaua u pacnpeneneHue| 5 6 6 2 N3yuenue cxem 3aMelieHUs Pemenue 3amau IIK-1(3,V.B),
IEKTPOIHEPTUH DJIEKTPUUYECKHE HArpy3KU IIK-2(3,V.B),
y3JI0B ANEKTPUYECKUX ceTel, 1IK-3(3,Y.B),
IIPEJCTaBJIICHUE HArpy30K B PpPaCUETHBIX IIK-4(3,V.B),
CXeMax DJJIEKTpUYECKHX ceTed. (Cxemsl IIK-6(3,V,B)
3aMEIICHUsl JIMHHUH, TpaHchOpMAaTOpOB U
aBTOTpaHC(HOPMATOPOB. Onpenenenue
[apaMeTPOB CXEM 3aMEIICHUS Pa3JIMYHbIX




AynuTtopHas

KOHTaKTHas paborta
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2JIEMEHTOB MEKTPUYECKUX ceTei.
ONEeMEHTBl TEOPHUH Mepeayd SHEPTrUuu IO
JIUHUSIM ~ DJIEKTpUYecKor  cetn. Jlunum
NEKTpONepeIaun IIEPEMEHHOTO u
ITOCTOSTHHOTO TOKAa BBICOKHX, CBEPXBBICOKHX
U YIbTPAaBBICOKMX HampsbkeHwil. Pacuer
pPEeXKUMOB  JIMHUM  DJIEKTpOIIEpedauu U
JNEKTPUYECKUX CETEd B HOPMAIbHBIX U
MocJieaBapuuHbIX peKumMax.
[ToHusuTenbHbIE, MTOBBICUTENbHBIE,
npeoOpa3oBaTrenbHble U HHBEPTOPHBIE
MOJACTaHIUU ANEKTPOIHEPIETUUECKUX
CUCTEM. [IpuHnmnuanbHele CXEMBbI
ANEKTPUYECKUX  COEIMHEHHM  paliOHHBIX
I1OJICTAHLIUH. [Tyt ITOBBILIECHUS
MPOITYCKHOM CIOCOOHOCTH 3JIEKTpOIepeiay.
PerynupoBanue HanpsskeHHsT U 4acTOTHI B
3NIeKTpOodHepreTuueckoil cucreme. OOmue
CBEJICHUS 10 ONTUMHU3AIMH  PEKUMOB
JJIEKTPOOHEPTETUUYECKUX CUCTEM.

Tema 4. KoncrpyktuBHoe| 5 | 2 6 2 N3y4yeHne KOHCTPYKTUBHOTO YCTHBIH OIIpOC IIK-1(3,V.B),
BBINOJIHEHUE JIMHUM DIIEKTPUUYECKUX CETEM HCTIOJIHEHUS BO3AYIIHBIX U 1IK-2(3,V.B)
OOmiast xapakTepucTUKa YCIOBHI pabOThI KaOeNbHBIX CeTel, AIK-
BO3AyIIHBIX JMHMHI. [lpoBoma, wu3omsALUS, MPOMBIIUIEHHBIX TOKOTIPOBOJIOB 3(3,V.B),
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JMHEWHAass apMmaTypa BO3QYUIHBIX JIMHHM, 1IK-4(3,V.B),
onopsl JIDIL. Xapakrepuctuka KaOembHBIX ITK-6(3,V.B)
JUHUN U ycnoBus MX padboTel. OCHOBHBIE
CBEICHMS O KOHCTPYKUMAX Kabened u
KabenpHOU apMarypsbl. ToxkonpoBO1bI
MPOMBIIITICHHBIX MpeanpUsITHIL.
Buytpennue AIIEKTPUYECKHE JUHUH,
BBITIOJIHEHHBIE TPOBOAAMH, IIIHYPAMHU.
Tema 5. Pacuer paiiomnsix wu| 5 | 2 | 8/51 | 221 PI'PNel"Pacuer mectHbix cereir" |3ammura PI'PNel IIK-3(3,V.B),
MECTHBIX pacnpeenuTeIbHbIX cerei 1IK-4(3,V.B)
[TapameTpsl ANMEKTPUYECKHUX ceTen. 1IK-6(3,V.B)

[IpoekTupoBaHue  SIEKTPUYECKUX  CETEH
MUTAIONINX SHEProCUCTEM, BKIIIOYas BBIOOD
CXEMHBIX PEIICHUM, MapamMeTpbl OCHOBHOIO
AIIEKTPOOOOPYIOBAHUSL. Ocobennoctu
pacyera MecTHBIX ceTeid. CXeMbl 3aMelLeHUs
BO3JIYIIHBIX U KaOENbHBIX JIMHUN CHUJIOBBIX

TpaHc(hopMaToOpoB u
aBTOTpaHchopMaTopoB. Pacuer 3aMKHYTBIX
IEKTPUUYECKUX CeTeH; paclpenencHue

MOIITHOCTE€M B JIMHUIX C ABYXCTOPOHHHUM
IMUTAHUCM, PaACIIPEACTICHUC MOIITHOCTEN B
JIMHUAX C JABYXCTOPOHHHM IIMTAHUCM IIPpU
Pa3HBIX  HANPSDKCHUAX B NMUTATCIBHBIX

10
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JUCHMTUTMHBI 3 . : 5= paboTHI YCTICBACMOCTH H 255
O = 55| £ 8 ) [IPOMEXYTOYHOU aTTECTAllUN 5 = E
5 5| E & % g =S
S| SE| E5| 88 g
s BE® 3 5
o
MYHKTaX; pacrpeaeaeHe MOUIHOCTEH C
Y4EeTOM TIOTEPh MOIIHOCTH Ha Yy4JacTKax
cetu. Pacrmpenenenue  MOIIHOCTEW B
CIIO)KHBIX ~ 3aMKHYTBIX CeTsX. Pacdersr
OCHOBHBIX pEXHMOB M pPEryIHpOBaHUs
HaANPSHKSHUS.

Tema 6. BpiOop ceuenuid kui| 5 4 221 [ToaroroBka k pemenuto 3amaq mo|AKPNe3, OTYET no|/7K-1(3,V.B),
npoBogoB BJIDII u kabGenmeit — OcCHOBBI BBIOOPY MapKu H  CeYCHH|J1abopaTopHBIM paboTam 1IK-
BBIOOpa CEYCHUN TIPOBOJOB M KalOeleH. MIPOBOJIOB 2(3,V.B),I1K-
BpiGop 3KOHOMHYECKH — I1€J€CO00pa3HbIX 3(3,V.B),
CEYCHH TIPOBOJIOB W Kabesei; BBIOOP 1IK-4(3,V.B)
CEYEHUI MPOBOJHUKOB B MECTHBIX CETSAX IO IIK-6 (3,V.B)
JIOIyCKaeMoM moTepe HanpspKeHUs ; 00JacTu
MIPUMEHEHHUSI TOTIOJTHUTEIbHBIX YCIOBUN TIPH
BBIOOpE CEueHUi MO JIOMyCKaeMoil morepe
HanpsokeHus. [IpoBepka ceyeHHil mpoBOAOB
1 KabeJell o ycIoBUsIM Harpena.

Tema 7. TexHuko-skoHomuueckue| 5 | 4 221 [ToaroToBka k ycTHOMY ornpocy | YCTHBIN OIpoc IIK-3(3,V.B),
pacueTsl NEKTPUUYECKUX ceTeil — OCHOBHBIE IIK-4(3,V.B)
TEXHUKO-DKOHOMUYECKUE  IIOKA3aTelnu W IIK-6(3,V,B)
KpUTEPHH BbIOOpAa ONTHMAIbHOTO BapHaHTa
ANEKTPUYECKOMN CeTH. BeposiTHOCTD
NepepbIBOB AIIEKTPOCHAOKEeHUS u
HAQ/IeKHOCTh  JJIEMEHTOB  DJIIEKTPUYECKOMN
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KoHTaKTHas pabota | E & -
o, %)
= B aKa/I. 4acax) S . dopma TEeKyIIero KOHTPOJIs E: ==
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5 85| €& S S
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El 88| 28| ©8 S
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ceth. Yder ¢akTtopa HAJASKHOCTH TIpHU
MPOCKTHPOBAHUK  JJICKTPUYECKOW  CETH.
OCHOBHBIC MEPOIPHUATHS TI0 CHIKCHHUIO
MTOTEPb AIIEKTPOIHEPTUH.

Tema 8. Pexnmbr pabotei| 5 | 4 | 8/5U 2 |6,6 N3ydyeHune pe:xxuMoB padOThI Ortuer u cnaua IIK-1(3,V.B),
ANMEKTPUIECKUX ceTei B COCTaBe AIEKTPUIECKUX CETEH 1a00paTOPHBIX pabOT MO IIK-2(3,V.B),
sHEpreTuyeckon cuctembl OOIHME CBEICHUS TAaHHOU TeMe IIK-3(3,V.B),
0 pabore AMEKTPHUIECKUX CUCTEM. 1IK-4(3,V.B),
PerynupoBanue HanpspKeHHS W PEaKTUBHOU 1IK-6(3,V,B)

MOILIHOCTH. Cnoco0s1 n cpencTBa
peryaupoBaHus HaIpsHKEHUS B
ANEKTPUUECKUX CceTsAX. basaHc akTHBHOW W
pEaKTUBHOM MOIITHOCTEN
ANEKTPOIHEPTETUICCKUX CHCTEM.
PerymupoBanue 4actorel. OcobeHHOCTH
pEryiupoBaHus HaIpsHKEHUS B
ANEKTPOCETSX, OCHOBBI KOMITEHCAILIUU
PEaKTUBHBIX Harpy30k.CoBpeMeHHbIE

HCTOYHHUKH peaKTHBHOﬁ MOIIIHOCTH B
QJICKTPUYICCKUX CCTAX MMPOMBIIIICHHBIX

NPEIIPUATUH. Bri6op MOILHOCTH
HCTOYHHUKOB PEAaKTUBHOW MOIIHOCTH U
SKOHOMUYECKHU esnecoodpazHoe

pasMCIICHUC HX B 3HCKTpOC€T$IX.Ka‘-ICCTBO
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AynuTtopHas

—_
= & -
KOHTaKTHas paboTa % g = x
Paznen/ tema g (B axay. Hacax) E 5 Bun camocrostensHon Popma TEKYLLEro KOHTPOIIS g % %
JUCHMTUTMHBI 3 . : 5= paboTHI YCTICBACMOCTH H 255
O = 55| £ 8 ) [IPOMEXYTOYHOU aTTECTAllUN 5 = E
5 5| E & % g =S
o O T < = < o = b7
5| €8] 28| 38 2
o,
AIIEKTPUYECKON SHEPTUH U €r0 oOecrieueHue
B AIIEKTPOCETSIX MIPOMBIIIIICHHBIX
MPEANPUITHIA. Bnnsuue Ka4yecTBa
JNIEKTPUYECKOW  dHeprmM  Ha  padboTty
AIIEKTPOTIPUEMHUKOB M 3JIEKTPOANNapaToB.
[Toka3arenu kayecTBa.
Hroro 3a 5-i cemecTp 28 | 28/10 |14/6/1 (34,6 DK3aMeH
151
9. BpiOOp HOMHHAIBLHOTO HamNpsKeHUss u| 6 2 N3ydyenue MeTos0B BIOOpA YcTHBIN onpoc IIK-1(3,V.B),
KOH(UTYpAIUU CETH HOMUHAJILHOTO HAIPSHKCHHS IIK-2(3,V.B),
AIEKTPUYECKUX CETEH 1IK-3(3,V.B),
1IK-4(3,Y.B),
1IK-6(3,V,B)
10. BpiOop uwMcia W MOIIHOCTH CHJIOBBIX| 6 2 N3yueHne KOHCTPYKTUBHBIX YcTHBI onpoc 1IK-1(3,Y.B),
TpanchopmMaTopoB MMOHU3HUTEIIbHBIX 0COOCHHOCTEN CHIIOBBIX 1IK-2(3,Y.B),
MOJCTaHIMI, UX MPOBEPKA M0 HArpy304HOU TpaHcGopMaToOpoB Ha 1IK-3(3,Y.B),
CIIOCOOHOCTH MOJICTAHITUSX 1IK-4(3,Y.B),
1IK-6(3,V,B)
1. Bri6op BO3IYILIHBIX auHUi| 6 4/41 Pacuer JIDII VYcTHBI onpoc IIK-1(3,Y.B),
ANEKTponepeaun IIK-2(3,V.B),
1IK-3(3,Y.B),
IIK-4(3,V.B),
1IK-6(3,V,B)
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Pasnern/ tema
JTUCIHUTIINHBI

Cemectp

AynuTtopHas

KOHTaKTHas paborta
(B akan. yacax)

JICKITUHN

nabopar.
3aHATHUA
3aHATHUA

CaMocTosiTebHas
paboTa (B akaJ. yacax)

Bun camocrositennnHON
paboTsI

dopma TEKylero KOHTPOJIs
YCIIEBAEMOCTH U
[MPOMEKYTOYHOM aTTECTALINU

O/l ¥ CTPYKTYPHBIU

JJIEMEHT
KOMIIETEHII 1N

K

12.  Boibop panuoHanIbHOTO
AIEKTPUYECKON CETH

BApUAHTA

N
~
N
~

H3ydenue cxeM coenuHEHUs
AJIEKTPUYECKUX CETer

VYerHbIl onpoc

IIK-1(3,Y.B),
ITK-2(3,Y.B),
IIK-3(3,V.B),
IIK-4(3,V.B),
IIK-6(3,Y,B)

13. Pacuert
IoKazareyeu
ceTn

TEXHUKO-3KOHOMHYECKUX
BapUaHTOB  AJIEKTPUUYECKOUN

4/41

N3ydeHne TeXHUKO-
3KOHOMHMYECKHX ITOKa3aTeIen
AJIEMEHTOB AICKTPUUECKHUX CeTer

VYcTHbli onpoc

IIK-1(3,V.B),
IIK-2(3,V.B),
IIK-3(3,V.B),
IIK-4(3,V.B),
IIK-6(3,V,B)

14.  VYToyHeHHBIH  pacyer
BapUaHTa dJEKTPUUYECKON ceTu

MMPUHATOTO

N3yuenne crangaptoB u 'OCToB
npu 0OpPMIICHUU DIIEKTPUUECKUX
cxXeM

VYcrHbli onpoc

IIK-1(3,V.B),
IIK-2(3,V.B),
IIK-3(3,V.B),
IIK-4(3,V.B),
IIK-6(3,V,B)

15. Bpi00p KOMIEHCUPYIOIIUX YCTPOUCTB

I/I3yquI/Ie CII0OCO0OB U CpCacCTB
KOMIICHCAII1 peaKTHBHOﬁ
MOIIIHOCTH

YcTHBI onpoc

IIK-1(3,V.B),
IIK-2(3,V.B),
IIK-3(3,V.B),
IIK-4(3,V.B),
ITK-6(3,V,B)

16. BeiOOp KOMMYTallMOHHBIX amlapaToB U
CXEMBI MOJKIYECHNS NTOACTAHIIUN K CETH

W3ydyeHne KOHCTpyKIUU
BBICOKOBOJIBTHOTO 000pY/JOBaHUs

YcTHBIN onpoc

IIK-1(3,V.B),
IIK-2(3,V.B),
IIK-3(3,V.B),
IIK-4(3,V.B),
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Pasnern/ tema
JTUCIHUTIINHBI

Cemectp

AynuTtopHas

KOHTaKTHas paboTa
(B akan. yacax)

JICKITUHN

nabopar.
3aHATHUA
MpaKTHY.
3aHATHUA

CaMocTosiTebHas
paboTa (B akaJ. yacax)

Bun camocrositennnHON
paboTsI

dopma TEKylero KOHTPOJIs
YCIIEBAEMOCTH U
[MPOMEKYTOYHOM aTTECTALINU

O/l ¥ CTPYKTYPHBIU

JJIEMEHT
KOMIIETEHII 1N

K

IIK-6(3,V,B)

17. OdopmieHue NOSICHUTEIHHON 3aITUCKH

IIK-1(3,Y.B),
ITK-2(3,Y.B),
IIK-3(3,V.B),
IIK-4(3,V.B),
IIK-6(3,V,B)

18. 3amuTa KypcoBOro mpoeKTa

1,5

3anuTa KypcoBOro mpoeKTa

IIK-1(3,V.B),
IIK-2(3,V.B),
IIK-3(3,V.B),
IIK-4(3,V.B),
IIK-6(3,V,B)

Hroro 3a 6-ii cemecTp

28/121

42,5

3ayeT C OLlEHKOHU

Hroro no gucrumivae

28

28/101|42/181

77,1

W — B ToM uucIe, 4achl, OTBEJCHHBIEC HA paOOTy B MHTEPAKTUBHON (hopMme.
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5 ObOpa3oBaresibHbIe U HHGOPMAIMOHHBIE TEXHOJIOTHH

Jns  peanmu3anui  OPEIYCMOTPEHHBIX BHJOB  Y4eOHOH paboTBl B KadyecTBe
00pa30oBaTEeNbHBIX TEXHOJOTHH B TPENOJABAHMU JUCHMIUIMHBI «JIEKTPOIHEPreTHIEeCKUe
CUCTEMBI U CETH» HUCIIOJIb3YIOTCS TPAAULIMOHHAS U MOIYJIBHO - KOMIIETEHTHOCTHAs! TEXHOJIOTHH.

[lepeqaya HEOOXOOUMBIX TEOPETHUECKUX 3HAHUH H  (OPMHPOBAHHE OCHOBHBIX
MPEICTaBICHUM 10 Kypcy «OJIEKTPOIHEPreTUYECKME CHCTEMbI U CETU» IPOUCXOAUT C
HCI0JIb30BAHUEM MYJIbTUMEAUWHOTO 000PY10BaHUS.

Jlekuuu TPOXONAT B TPAgUIMOHHON ¢(opme, B (opme JNEeKIHIH-KOHCYIbTAUH U
npoOneMHbIX Jiekuuid. Teopernueckuit marepuaq Ha NPOOJEMHBIX JIEKIMSX —SBJISETCS
pe3yJbTaTOM YCBOEHHUS MNOJYYEHHOW HHGOpPMAIU IMOCPEICTBOM IOCTAHOBKU MPOOIEMHOIO
BOIIpOCA M TIOMCKA IyTed ero pemeHus. Ha Jneknusx — KOHCYJIbTalMsIX H3JI0KEHUE HOBOIO
Marepuaia CONpPOBOXKAAECTCS MOCTAHOBKOW BOIIPOCOB M TUCKYCCHEH B NIOMCKaxX OTBETOB Ha 3TH
BOITPOCHI.

[Ipu npoBeneHNN MPaKTUYECKUX 3aHATUSAX MCIIONb3YIOTCA paboTa B KOMaH/AE U METObI
IT.

CamocrostenbHas paboTa CTUMYIMPYET CTYJEHTOB B IPOLIECCE MOATOTOBKHU PacyeTHO-
rpaduyeckux paboT, MpU pElIeHUU 3aJady Ha MPAKTUYECKUX 3aHATHSAX, MPU TMOATOTOBKE K
KOHTPOJIbHBIM palOTaM U UTOTOBOM aTTeCTallUu.



6 YueOHO-MeTOANYECKOE 00ecniedeHHEe CAMOCTOSITEIbHOI PadoThl 00yUYaroLIUXCsl

[To qucuunianHe «AEKTPOIHEPrETUUECKUE CUCTEMBI U CETU» IIPETYCMOTPEHA ayJUTOpHAs
Y BHEAYIUTOPHAsI CAMOCTOSTENbHAsL Pad0Ta 00yJatOLIIXCSl.

AynuTopHas caMoCTOsITeNbHAsE paboTa CTYIACHTOB IMPEAIOIaraeT peleHrne KOHTPOJIBHBIX
3a/1a4 Ha IPaKTUYECKUX 3aHATHUSAX.

[TpumepHbIe ayauTOpHBIC KOHTPOJIbHBIE paboThl (AKP):

AKP MNel Bwioop uucna u mowgpocmu mpancopmamopoe ceasu na TII u
noocmanyusax

Boiopamev cunoevie mpancgpopmamopsl Ha NOHUBUMETLHBIX HNOOCHMAHUUAX U
CmManyuax

No Homunanvnoe | Homunanonoe | Homunanonaa | Pacuemnasa | Coomnouwinue

MOWHOCMb MOWHOCMb | nompeoumernei
eapu- | evicuiee Hanpaicenue

2enepamopa, HAaZpy3Ku , | nO Kamezopuam

,KB 0
anma | Hanpsaycenue | Hazpy3Ku,K MBa MBA naoexcnocmu, %

cemu,kB
1 2 3
16 110 10 160(cosp=0.85) 83 70 6 24

2.Beibpate  Tpanchopmatoper Ha [TIII, ecnmu  HOMUHAIBLHOE  HANPSHKCHHUE
paccMaTpuBaeMOW TOJACTaHIMKH paBHO 35 kB, a wHarpy3ska cocraBmsier S=33+j18 MBA.
Omnpenenuth mNapaMeTphl YIPOIIEHHOH CXEMBI 3aMeleHHs] BBHIOpaHHOTO TpaHchopMmaTopa,
MOJICYUTATh MMOTEPH MOIIHOCTH B TpaHchopmaTope.

AKPNe2 Cxemut 3amewgenusn JIII u mpancgopmamopos

1.0Onpenenuty mapamMeTpbl YOPOLIEHHOW CXEMbl 3aMeElIeHUsT TPeXOoOMOTOYHOIO
tpanchopmaropa TJITH-25000/110.

2. Ompenenuth, Kak U3MEHATCS MOTOHHBIE WHIAYKTUBHOE COMPOTHBJICHHE M €MKOCTHAs
MPOBOJAUMOCTh JIMHUHM diekTponepeaaun 330 kB mpu TOpPU3OHTANBHOM  PACIOJIOKEHUU
MPOBOJIOB M pacCTOSTHUKM Mexay HuMH 10 M, eciau BMecto mpoBojga ACO-600 B kaxaon ¢ase
noasecuts JBa rpooja ACO-300 ¢ paccTosiHuEM MEXIy IPOBOJAAMH dcp= 40 cM.

AKPNe3 Onpedenenue napamempos cxem 3ameuieHus

1.0npenenute mapameTpbl CXeMbl 3aMELICHHMs BO3AYILIHOM JMHHUU 3JEKTpoliepenadu
HOMMHAIbHBIM HamnpsbkeHueM 35 kB npoTsbkeHHOCTbIO 21 KM, BBINOJIHEHHOHM Ha JIBYX
onHouenHbIX [1-00pa3HbIX OmOpax ¢ rOPU3OHTAIBHBIM PACIOJIOKEHUEM IPOBOJIOB, PaiioH IO
rojoneny 2. Ha nunun noxasenens! npooaa Mapku AC-95/16. BeluepTUTh cxeMy 3aMelieHHs
paccMaTpuBaeMoii uHuU. [IpOBEpUTh BBIACPKUT JIH JaHHAS THHUS Harpy3ky S=21+j11 MBA.
IloacunTaTh NOTEPU MOLIHOCTU U HANPSDKEHUS B JIMHUU.

2. OnpepenuTh mHapaMeTpbl  YIOPOUIEHHOM cXeMbl 3aMelleHus TpexdazHoro
aBToTpancpopmartopa AT/LITH-200000/220/110, y KOTOpOoro HOMHHAJIbHBIE MOIIHOCTH
OOMOTOK  BBICIIETO W  CPEAHEr0  HANpsHKEHUS  PaBHbl  HOMMHAJIBHON  MOIIHOCTHU
aBTOTpaHc(hOpMaTOpa, a HOMHUHAIbHAs MOIIHOCTh OOMOTKHM HM3ILIETO HANpsDKEHUS COCTaBIISET
50 % OT HOMMHAJIBHOM MOIITHOCTH aBTOTpaHC(POpPMATOpA.
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AKPNe4 Pacuem mokonpoeo0os u évloop mMapKu ceueHus npoeooos

1.BeiOpaTh MapKy ¥ CEYEHHE IMPOBOJOB Uil BO3AYLUIHOW JIMHUM BIIEKTpOIepenad
HanpsokeHreM 110kB, mpoBepuTh BBIACPKUT JaHHas JTUHUS HArpy3ky S=80+j50 MBA.

2.BeiOpats TOKOTpOBOA Ha HampsbkeHue 10kBc menpio mepemaun momHOCTH 35MBT,
cos¢=0.8 ,na paccrossHue 700M. MOIIHOCTH KOPOTKOTO 3aMbIKaHHUsSI Ha HCTOYHUKE MHUTaAHUS
coctasisier 200MBA.

PacuerHo-rpaduueckas pad6ora Nel

MaFI/ICTpaJH)HaH CCTh C HCCKOJIbBKMMH Harpy3kaMu BBIIIOJIHCHA BO3AYUIHBIMH JIMHUAMU
AJIEKTpOIIepejaur, C PACIOJIOKEHUEM IPOBOJOB Ha KeEJIEe300€TOHHBIX ONOpax MO BepIIMHAM
PaBHOCTOPOHHErO TpeyrojpHuka. Cxema cetu mpejcrasiieHa Ha puc. 1. TpeOyercsa onpenenuTsb
CeueHue MPOBOJIOB HA YYaCTKaX CETH 10 AOIMYCTUMOM MoTepe HanpsKEeHUs, paBHOU 5%:

1) mpu yCIOBHHM paBEHCTBA CEYCHHS IPOBOJIOB HA BCEX y4aCTKaX CETH;

2) MpH yCIIOBUM MHHUMYMa PacXo0/ia MeTajlia Ha MPOBOJIa CETH;

3) mpu yCIIOBUH MOCTOSHCTBA IMJIOTHOCTH TOKA HA BCEX y4aCTKaX CETH.

Br16paTh 5KOHOMUYECKH 11€71€CO00pa3HbIi BApUaHT 3JIEKTPUUECKOM CEeTH.

A I1 b I C I3 d
o

Sb Sc Sd

Puc. 1
Hcxonusle nanurie

U, =6 kB;

Mapka npoBoja: A;

Paccrosinne mexay npoBoamu Ha orniope: 0.8 M;

Bpewmst ucnionb3oBanust HanOosbiel Harpy3ku: 4200 q;

JHa ydacTtkoB cetu: [, =1.6 km; [, =2 km; [; =1 kMg

Harpyska cetn: S, =2.0+ 1.7 MBA; S, =2.2+ j0.8 MBA; S, =1.0+ 0.7 MBA;
CroumocTh MOTEPSIHHOM AmekTposHepruu: 1.50 py6./kBt-u.
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7 O1ieHOYHbIE cpeacrea AJisi IPOBEACHUA l'lpOMe)RyTO'lHOﬁ arreCcranmmu

a) HﬂaHpreMble Pe3yJdbTaThbl OﬁyquHﬂ H OICHOYHBIC CPEACTBA AJISd IPOBEACHUA l'lpOMe)KyTO'lHOﬁ aTTeCcTalluu.

CTpyKTypHBII
AJIEMEHT [Tnanupyembie pe3ybTaThl 00YUCHHS OrnieHOYHBIE CpECTBA
KOMIIETCHITUU
CrnocoOHOCTBIO YYACTBOBATH B IVIAHUPOBAHUM, MOJATOTOBKE U BHINOJHEHUHN TUNOBBIX K CIIEPUMEHTAJILHBIX HCCIe10BaHNI 1o 3axanHoii meroauke (ITK-
1)
3HaTh OcCHOBHBIE OTIPEJICIICHHS U TIOHSITHS B IlepeyeHb KOHTPOJILHBIX BONMPOCOB K IK3aMeHY
ANEKTPOIHEPTETUUECKUX CUCTEMA. 1. M3onsmus Bo3aymHbIX W KabenpHbiX  JIOII.  [MaGaputhl  BO3AYLIHBIX
OCHOBHBIE METOIbI UCCIIEAOBAHUIT, JIMHHM JIeKTponiepeaaur. MexaHu4ecKkHil pacyer.
HCIOJIB3YEMBIX B pacyeTax dJEKTPHUUYECKUX 2. Bo3aymabie nuauum 3. nepenad. KOHCTpyKTUBHOE MCTIOTHEHUE BO3AymIHBIX JIDTT.
CeTsX. 3. PerynupoBaHue HanpspKeHUS B JIEKTPUUYECKUX CETAX M3MEHEHHEM HalpsDKEeHUs Ha
OCHOBHBIE HOPMBI U MPpaBUJIA TIPU IIMHAX AJ1. CTAaHIIUM.
0(hOPMIICHHH PACYETHO TPpaPUIECKUX padoT. 4. Ka6enpHbie MUHUN. CIIOCOOBI TPOKIIAIKH.
5. Cxembl 3aMellleHusl JIMHUHK 3JeKTporiepenaun u TpaHchopmaropoB. Pacuer nunuit
JNIEKTpOIIEpeIauu MO CXeMe 3aMEIICHUS C YIeTOM TpaHCHOpPMaTOPOB.
6. MeTob! onpe/iesieHus: MecTa MOBPEXKICHUs Kabemeil
7. BeiOop ceuenuii MpoBoI0B U Kabenei. MeTo bl BBIOODA.
8. Pexxumbl paboThl HENTPaAJIM B 3JIEKTPUUECKUX CETAX.
YMeTh OO6cyxnaTe crmocoObl M CpeAcTBa  JJs Pemmmts 3apauy: 3agaua Nel
3¢ dEeKTUBHOTO pelIeHus 3a1ad; Ornpenenuth mapaMeTpbl CXEMbl 3aMEILEHUS BO3AYIIHOM JIMHUU 3JEKTpOIepeadun
PacnioznaBate 3QQexTuBHOE pelieHHue OT | HOMUHAIBHBIM HampshkeHneM 35 KB mpoTsHkeHHOCThIO 21 KM, BBITMIOTHEHHOH Ha JBYX
Her(pHEKTUBHOTO; oaHo1nenHbIX [1-006pa3HbIX OMopax ¢ rOPU30HTAIBHBIM PACHOJIOKEHUEM IPOBOJIOB, PAlOH IO

BEISIBISATE THIHUYHBIE MOAEIA MOCTABIEHHBIX
3a1a4;

[IpuMeHsATh  MOMyYEHHBIE 3HaHUS B
npogeccuoHaIbHON JeSITENLHOCTH;
UCIOJIb30BaTh HMX Ha MEXIAUCIUILTHHAPHOM
YPOBHE;

AHaJ'II/IBI/IpOBaTB napaMeTpbl YCTAHOBHUBIINXCSA
OKCINTYAaTallTUOHHBIX PCKUMOB

rojoneny 2. Ha nuauu nojsemens! npoBojga Mapku AC-95/16. BeluepTuTh cxeMy 3aMerieHus
paccMarpuBaeMoii TMHUU. [IpOBEpHUTH BBIISPIKUT JIU JaHHAs JIMHUS HArpy3ky S=21+j11 MBA.
[MoxcunTaTh MOTEPH MOIIHOCTH U HANPSDKEHUS B JIMHUM.




CrpyKTypHBII

JJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA
KOMIIETEHIIUN
PaccunteiBath JIOITyCTUMBIE Harpy3Kku
000py/lOBaHUS  DJIEKTPUYECKHX CeTed B
HOPMAJIBHBIX M aBaPUIHBIX PEKUMaX
Bnanets HaBbikamm pacuera JONMYCTUMBIX Harpy3ok CoaepikaHue KypcoBOro npoexkTa

o0Opy/nOBaHUs  DJIEKTPUYECKUX CceTed B
HOPMAaJIBHBIX ¥ aBapUIHBIX pEKUMaX
Hagsikamu onpenieneHuss napaMmeTpoB
YCTaHOBHBILIHXCS IKCILTyaTalMOHHBIX
PEXKUMOB.

B kxypcoBoM mpoeKkTe MNpPOEKTUPYETCS MECTHasi »JJIEKTpUYecKass  CeTh, COTJIACHO
3amaHuio. HasHaueHue KypcoBOrO TMpPOEKTa COCTOMT B YCBOGHHMM METOJIOB pacuera
Pa30MKHYTBIX M 3aMKHYTBIX MECTHBIX 3JIEKTpOceTell, BbIOOpa ceueHui MpOoBOJOB M Kalenew,
OTIPEJICICHUH MOIMHOCTH M PacHpeliesieHds KOMIEHCHUPYIOIIUX YCTPOWCTB, TEXHUKO-
SKOHOMMUYECKUX PAaCUETOB EKTPUUECKUX CETEH, COCOOOB peryInpoBaHus HAPSKEHHUSL.

KypcoBo#l TpoeKT BKIIOYAET TOSCHUTEIBHYIO 3amucKy oObeMoM m0 50 ctp. u
rpadu9IecKyIo 4acTh.

Ha paboTy Ha KypCOBBIM MPOEKTOM OTBOJAMUTCS 59 Yac. CaMOCTOSITEIIBHON PabOTHI.

KypcoBoil IpoeKT COACPKUT CIEAYIOIIHNE PA3EIbI:

1. Be160p HOMUHANBHOTO HAMPSKEHUS U KOH(UTYpaIiK CETH.

2. Bbibop uMcna W MOIIHOCTH CHJIOBBIX TpaHC(OPMATOPOB MHMOHHU3UTEIBHBIX
MOJICTAHIUI1, UX MPOBEpPKA 110 HArPY30YHOU CIIOCOOHOCTH.

3. Be100p BO3AYIIHBIX JIMHUH 3JIEKTPOTIEPEIaUH.

4. BpiOOp KOMMYTAIIMOHHBIX AIIapaTOB U CXEMBI MOAKIIOUEHUS MOJICTAHIIUH K CETH.

5. Be16op panuoHanbHOrO BapUaHTa ANEKTPUIECKOM CETH.

6. Pacyer TeXHUKO-IKOHOMUYECKUX MTOKa3aTeseil BApUAHTOB IEKTPUUECKOM CEeTH.

7. YTOYHEHHBIN pacyeT MPUHATOrO BapHaHTA IEKTPUUYECKOM CEeTH.

8. Br160p KOMIEHCHUPYIOIIUX YCTPONCTB.

9. BrimonHeHue ucTa rpaduueckoi 4acTu MpOeKTa.

Crnioco6HOCTHI0 06padaThIBaTh pe3yabTarhl dIkcniepuMeHToB(ITK-2)

3HaTh

[TpuGops! A5 U3MEPEHUST U KOHTPOJIS
napaMeTpoB PEXKUMOB IEKTPHUUECKUX CeTer
Oco6eHHOCTH PabOThl NPUOOPOB AJIS

1. OnpeneneHI/Ie CeUYECHU IMpoOBOAOB 110 HOHYCTHMOﬁ MOTEPEC HAIPSIKCHUA 110 YCIIOBHUIO
PABCHCTBA MJIOTHOCTHU TOKA HAa BCEX YUACTKaX CCTHU.
2. PGFYHI/IpOBaHI/IC HaIIPpSKCHUS B 3J1. CCTAX U CUCTCMaAX.
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CrpyKTypHBII

AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA
KOMITIETEHIINH

M3MEpPEHUs U KOHTPOJIS IapaMeTPOB PEKUMOB 3. Omnpenenenue BeposTHOCTH 1mepepbiBoB JC mnoTpedureneii. B CBA3M  C
AIIEKTPUYECKUX ceTeil MOBPEXKIAEMOCTBIO AJIEMEHTOB.
Meto b1 paboThl TprOOpaMu Uil U3MEPEHUS U 4. PerynupoBaHue HanpspKEHUSI M3MEHEHUEM K03 HuIleHTa TpaHCPOopMaTOpOB.
KOHTPOJIS TApaMETPOB PEKUMOB 5. PerynupoBaHue HanpspKeHUs TepepacpeieIeHUeM PEaKTUBHOM MOIITHOCTH.
AIIEKTPUYECKHUX CeTel 1 00 UX MOrPEUIHOCTAX 6. MeTopl onpe/ieNieHus: MecTa MOBPEXKACHUs Kabemeit
p1 00paboTKe pe3yabTaTOB IKCIIEPUMEHTA

YMeTh Hcnons3oBare mpuOOpHl UIsl U3MEpPEHUS | 3amaua Nel
KOHTPOJIS apaMeTpoB pexxuMoB | OnipeenuTh HapaMeTpbl CXEMbI 3aMEIlIeHUs BO3YLITHON JIMHUU 3JIEKTponepeaadn
ANEKTPUYECKUX CETEU HOMUHaJIBHBIM HanpspkeHneM 110 kB npoTsokeHHOCThIO 22 KM, BBIITOJTHEHHOW HA OJHOLIETTHBIX
[Ipumensatp mpubopsl  ays  u3MepeHuss U | [[-o0pa3HBIX omopax ¢ TOPU30HTAIBHBIM PACIIOJIOKEHUEM IIPOBOJIOB, palioH 1o rosoneay 1. Ha
KOHTPOJISI MapaMeTpoB PEKUMOB | IMHUM TTOBEIIEHBI MpoBoaa Mapku AC-150/24. BeraepTuTh CXeMy 3aMeIICHHS
ANEKTPUUECKUX CETEH paccMaTtpuBaeMoii TMHUH. [IpOBEPUTH BBIACPKUT JIN JaHHAs JTUHHS Harpy3ky S=41+j30 MBA.
PaccunTthIBaTh MOrpeIHOCTH TPUOOPOB U [TopcunTath NOTEPU MOIIHOCTU U HAMPSHKEHUS B IMHUU
MIPUMEHSTH PUOOPHI AT U3MEPEHUS U
KOHTPOJIS TapaMeTPOB PEKUMOB
AIIEKTPUYECKUX CeTeil

Brnaners HaBbikamu  paGotel ¢ mnpubopamu  uist | OnpeenuTh MECTO MOBPEXKICHUS B KaOEIbHOM JTHMHUM C TOMOIIBIO "H3MEpUTEIS

U3MEPEHUs U KOHTPOJIS MapaMeTpOB PEXUMOB
AJIEKTPUUYECKHUX CeTel

HaBpikamu paGotel ¢ mnpubopamu  ais
U3MEPEHUs1 U KOHTPOJIS TapaMeTpoOB PEXUMOB
AJIEKTPUUYECKHUX CETEeH, a TaKXKe UX HAJIAJKH
Metoaamu paboThl IpubOpaMu At
U3MEPEHHUs U KOHTPOJIS NapaMeTPOB PEKUMOB
ANIEKTPUUYECKHUX CeTeH M OIIEHKH UX
TOTPENTHOCTEN

HEOAHOPOHOCTH JuHHUI P5/10"

Cnoco0HOCTHI0 NPHMHHUMATH y4acTHe B NPOEKTHPOBAHHUH 00bEKTOB NPO(ecCHOHANBHON esiTeIbHOCTH B COOTBETCTBHM € TEXHHYECKMM 3aJaHHEM H
HOPMATHBHO-TEXHUYECKOH IOKYMEHTaNHeill, co00/I10/1ast pa3jJuiHble TeEXHHYECKHE, YHeprod¢dekTuBHBIE H YK0J0rHY eckue TpedoBanus(I1K-3)
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CrpyKTypHBII

AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA
KOMIETCHITUU
3Harthb TpeboBanus k nomycrumoit neperpyske JIDII, 1. PerynupoBanue HanpspKeHUsT M3MEHEHHEM KOd(GHUIEeHTa TPaHC(HOPMATOPOB.
Tpanc(hopMaTopoB B HOPMAIHLHOM U 2. PerynupoBaHue HaNpsDKEHUS TIepepactpeieIeHHeM peakTUBHONH MOIITHOCTH.
aBapUHHOM PEKUMAX 3. PerynmupoBaHue HANpsHKCHHS B JIGKTPUYCCKUX CETAX M3MCHEHUEM HANpPSDKCHUS Ha
TpeGoBaHMs IO JOMTYCTUMBIM TTOTEPSIM IIUHAX 3J1. CTaHITUI.
HaIpPsHKEHUS U MOIITHOCTU B CETSIX PA3IUYHOTO 4. BpiOop cedeHHs MPOBOJOB IO YCIOBHMIO MOCTOSHCTBA CEUEHHs MPOBOJIOB Ha BCEX
YPOBHS HaNPSHDKEHUS y4acTKax CETH.
5. PerynupoBaHue HaIlpsDKEHUS B DI CETAX M3MEHEHHEM COMPOTHUBIICHHUS AJIEMEHTOB
CETH.
6. Tpanchopmatops ¢ ycrporicteom PITH.
7. BeiOop oTBeTBIICHMI TpaHChOpMaTOpa.
YMeTh [Tonp30BaThCsi HOPMATUBHO-TEXHUYECKOUN Pemuts 3agauy :
JTOKYMEHTAIMEH C 1EIbI0 ONPEACICHUS Harpyska, moTtpebmstomas MOMHOCT, 26 KBT, muTaeTcs Mo dYeThIpEXMpPOBOIHOU
JOTTYCTUMBIX 3arpy30K 000pya0BaHUS BO3AyImIHOW nuHUM JuymmHOM 200 M mpu HampsokeHun 380/220 B. Jlunusa BeImoSHEHa
[IpuMeHsTh HaBBIKU pacueTa MoTephb ATIOMMHUEBBIMU MIPOBOJAMH , TIPHUEM ceueHue (asHbIX MPOBOJOB paBHO 16 MM?, a ceueHue
HAMPSHKEHUS U MOILITHOCTHU B AJIEKTPUYECKHUX HyleBoro nposoja — 10 Mm% OnpeienuTh MOTEPIO HANpSKEHHS B JMHMH (B BOJLTAX M
CeTSIX PAa3JIMYHBIX YPOBHEW HANPSHKEHUS MPOLIEHTAaX).
[ToronHsle conpoTuBiIeHus MpoBoaa: A-16: r, =198 Om/xm, X, = 0,377 OM/ M.
Brnanets HaBbikamu mpoBepku 000py10BaHus 1O 1. Boibop oTBeTBIeHMIA TpaHCcPopMaTopa.

JOIYCTUMBIM 3arpy3KaM B HOPMaJIbHBIX U
[IOCJICaBapUNHBIX PEKUMaX

Hasbikamu pacuera noTepb HapsHKEHUS
Y MOIIIHOCTH B DJIEKTPUYECKUX CETAX
Pa3JIMYHBIX YPOBHEH HANPKCHUS

HaBpikamu pacyera 1ienecooOpa3HbIX
ornaek PITH u I1bB Tpancdopmaropos,
MOITHOCTEM, KOJIMYECTBA U MECTA YCTAHOBKHU

2. Tpanchopmatopsl ¢ ycrpoiictBom PITH.

3. PerynupoBanue HanpspkeHUsI U3MEHeHHeM KodpduiimeHTa TpaHcopmMaTopos.
4. PerynupoBaHue HaNpsHKEHUS B 3J1. CETAX U CHCTEMAX.

5. KauectBo anexrposneprun. [lokazarenu kauectBa
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

KOMIIEHCUPYIOIUX YCTPOUCTB

Cnoco0HOCTHI0 MPOBOANTH 000CHOBaHHE MPOeKTHBIX pemenuii(ITK-4)

3HaTh OcCHOBHBIE TEXHHUKO-?KOHOMHYECKHE 1. OCHOBBI TEXHHUKO-?KOHOMHYECKHX PACUETOB DJI.CETH.
ITOKA3aTeIH JIEKTPUUYECKUX CETEN 2. Omnpenenenue BeposTHOCTH mepeppiBoB  OC morpeduteneii B CBSI3U ¢
Kputepun TeXHUKO-3KOHOMUYECKOTO MTOBPEKIAEMOCTBIO AIIEMEHTOB
000CHOBaHMSI TPUHSTOTO 11€1ecO000pa3HOro 3. HapoaHoxo3siicTBeHHBIH yi1epO OT NepephIBOB 3JIEKTPOCHA0KEHUS
BApUAHTA CETU 4. OcHoBHbIE TpeOOBaHHUS K CXeMaM 3JIeKTpocHaOkeHus. BriOop cxeM u HampspKeHun
OCHOBBI TEXHUKO-?KOHOMUYECKOTO NEKTPUYECKUX CeTeH.
000CHOBaHMsI BHIOOPA SKOHOMUYECKH 5. I'maBHBIE 3371241 TPOCKTUPOBAHUS U dKCIUTyaTtanuu cuctem JC.
11e7Ieco00pa3HOTO BapUaHTa ANEKTPHUIECKOM 6. KauectBo snekTposnepruu. [lokazaTenu kadecTsa.
ceTu 7. @akTophl, ONpeaesaonmre mocrpoeHue cxem IC.
Ymeth Onpenenars OCHOBHbIE TEXHUKO- Onpenenutb TEXHUKO-3KOHOMHUYECKHE MOKA3aTEeNN AIEKTPUUECKOM CETH MO0 UCXOHBIM
HKOHOMMUYECKHE MOKA3aTENN AMEKTPUUECKUX | JaHHBIM Ha KYpCOBOE MPOEKTUPOBAHUE
ceTe
[IpuMeHSITh KpUTEPUH TEXHUKO-
HKOHOMHUYECKOTO 0OOCHOBAHUS C IIEJIBIO
MIPUHSATHS 1I€TIECO00Pa3HOTO BapHaHTa CETH
Onpenenars SKOHOMHYECKHU 1e1eco000pa3zHoro
BapUaHTa JJIEKTPUUECKOM CeTH C
MCIO0JIb30BAaHUEM OCHOBHBIX TEXHUKO-
HKOHOMHYECKUX 000CHOBaHUH
Bnaners HaBbpikaMu pacueTa TEXHUKO-3KOHOMHYECKHE Paccuntarh 3aMKHYTBIE U PA30MKHYTBIE 2JIEKTPUUYECKNE CETH 110 UHANBHUIyAJIbHBIM

MOKa3aTCJIN JICKTPUICCKUX cerent
HappikaMu TEXHUKO-3KOHOMHYECKOTO
000CHOBAHHS C LCJIBIO ITPUHATUS
HCHCCOO6p33HOFO BapuaHTa CCTU
Hapbeikamu ONpCACIICHUA SKOHOMUYCCKNU

HNCXOAHBIM JAHHBIM Ha KypCOBOC IMPOCKTUPOBAHUC
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3ylbTaThl 00YUCHHS

OneHouHbIE CpeICTBA

11e71ecO00Pa3HOT0 BapUAHTA MEKTPUIECKOM
CETH C UCIIOJI30BAHMEM OCHOBHBIX TEXHUKO-
3KOHOMHUYECKUX 000CHOBAHUI

Cnoco0HOCTHI0 PACCUNTHIBATH PEKUMBI Pad0ThI 00bEKTOB NMpogeccnonanbHol AesTeabHocTH(ITK-6)

3HaTh OcCHOBHBIE TApAMETPBI PEKUMA 1. banaHc akTUBHBIX U PEAKTHUBHBIX MOIIIHOCTEH B JJI. CETH U B CUCTEME.
ANEKTPUYECKUX CETEU 2. Cxembl 3aMellleHusl JIMHUN 3JeKTporepenadn u TpaHchopmaropoB. Pacuer nunuit
MeTtoas!l pacuera dIEKTPUIECKUX CETEeN JNIEKTpOIEpeau M0 CXeMe 3aMEIIeHUs ¢ YIeTOM TpaHC(HOpPMaTOPOB.
Mertoibl pacyeTa NEKTPUUECKUX CETEH C 3. 'maBHBIE 3371241 TPOCKTUPOBAHUS U KCIUTyaTauu cuctem JC.
JIBYXCTOPOHHHUM MUTaHUEM
YMeTh AHaIM3UPOBaTh BEJIUUHUHBI TAPAMETPOB 1. PerynupoBaHue HaNpsKEHUS B 3J1. CETAX U CUCTEMax
YCTaHOBHUBILHXCS PEKUMOB 2. Bo16op ceueHus mpoBOIOB MO YCIOBUI0 MUHUMYMa pacxo/ia MeTaslia.
[IpumensaTh MeTOABI pacyeTa nnekTpudeckux | 3. BriOop ceueHus: mpoBOJOB MO YCIOBHIO MOCTOSHCTBA CEUYEHHUS IMPOBOJOB Ha BCEX Y4acTKax
ceTen ceTu
[IpumeHaTh METOABI pacueTa IECKTPUUECKUX 4. Be16op ceveHwuit mpoBoA0OB U kKabenei. MeTo bl BEIOOpAa.
ceTell C ABYXCTOPOHHUM IUTaHUEM 5. OmnpeneneHue  MOLIHOCTHM  KOMIIGHCHPYIOUIMX  YCTPOMCTB MO  YCIOBHIO
SKOHOMMYECKOH 11eJ1eCO00pa3HOCTH UX pa3MEIEeHUSI.
6. [Topsinok pacdera 3aMKHYTBIX MECTHBIX CETEH.
Bnanets Merogamu pacuera OTAEIbHBIX IAPAMETPOB ConepxxaHue KypcoBOro npoeKkra
YCTAaHOBUBLIETOCS peKUMa B KypcoBOM IpoeKkTe MPOEKTUPYETCS MECTHAasi >JEKTPUYECKas  CEThb, COTJIACHO

MetogamMu pacyucTa SJICKTPUICCKUX ceren
Metogamu pacucTa JICKTPUICCKUX ceTei ¢
ABYXCTOPOHHUM IMUTAaHUEM

3agaHuio. Ha3HaueHume KypcOBOrO IIpO€KTa COCTOUT B YCBOGHMM METOJIOB pacyera
Pa30MKHYTBIX U 3aMKHYTBIX MECTHBIX 3JIEKTPOCETEH, BbIOOpa CeYeHUil MPOBOJOB M Kabesew,
ONPENCIICHUN MOIMHOCTH M PAaCHpEleNICHUs KOMIIEHCUPYIOIIUX YCTPOWCTB, TEXHUKO-
HSKOHOMHYECKUX PACYETOB AIEKTPUUECKHUX CETEH, CIOCOO0B peryaupoBaHus HAIPSHKEHMSL.
KypcoBoif mpoeKkT BKIOYAeT MOSICHUTENIBHYIO 3amucky obobemMoM 10 50 cTp. H
rpau4ecKyro 4acThb.
Ha paboTy Haj KypcOBBIM MMPOEKTOM OTBOAMTCS 59 yac. CaMOCTOSATENbHONW PabOTHI.
KypcoBoii IpoeKT COIEpKUT CIEAYIOIUE pa3/ieibl:
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CrpyKTypHBII
AJIEMEHT [1nanupyemble pe3ynbTaThl 00ydeHUSI OneHouHbIE CpeICTBA
KOMITIETEHIINH

1. Bb160p HOMUHAIBHOTO HANPSYKEHUS U KOH(DUTYpaIK CETH.

2. Bblbop uMcna W MOIIHOCTHM CHJIOBBIX TpaHC(OPMATOPOB MNOHMU3UTEIBHBIX
MOJICTAHIUI, X MPOBEpPKA 110 HArPY30YHON CIIOCOOHOCTH.

3. Bb16op BO3AYIIHBIX JIMHUH JIEKTpOTIepeayn.

4. BpiOOp KOMMYTAIIMOHHBIX AIllIapaToOB U CXEMbI IOJKIIOUYEHHUS MMOICTAaHIIUU K CETH.

5. BriOop panmoHaIbHOTO BapHaHTA dJIEKTPUICCKON CETH.

6. PacueT TEXHUKO-3KOHOMUYECKUX MOKa3aTeIeH BAPUAHTOB AIEKTPUUECKON CETH.

7. YTOUHEHHBIA pacyeT MPUHATOrO BAPUAHTA ANEKTPUIECKOM CETH.

8. Bb100p KOMITEHCHPYIOIIHUX YCTPOUCTB.

9. BoinosiHeHue mucTa rpaduueckoi 4acTu MpOeKTa.
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0) Ilopsinoxk mpoBeJeHUs] NMPOMEKYTOUYHOH aTTeCTAIUMU, NMOKA3aTeJId M KPUTEPHHU
OLICHUBAHUS:

IIpumepHasi CTPYKTYpa U COJAepPKAHUE MYHKTA:

[IpomexyTouHasi aTTecTanus 1Mo JUCHUIIMHE « DJIEKTPOIHETPETUUECKAE CUCTEMBI U CETH»
BKIIIOYA€T  TEOPETHYECKHE  BOMPOCH,  MO3BOJSIONIME  OLEHUTH  YPOBEHb  YCBOCHUS
00yJaromuMucs 3HaHUH, U MIPAKTHYECKUE 3aJJaHMs, BBISBISIONINE CTENCHb C(OPMHUPOBAHHOCTH
YMEHUH M BIAJCHUH, MPOBOAMTCA B (opMe dK3aMeHa M B (OpME BBHIMOJHEHUS W 3aLIUTHI
KypCOBOM pabOTBHI.

DK3aMeH M0 JaHHOHM MUCHMIUIMHE MPOBOJUTCA B YCTHOH (hopMe MO 3K3aMEHAITMOHHBIM
OuseraM, KaXAbI M3 KOTOPBIX BKIIIOYAET 2 TEOPETHYECKUX BOIMPOCA U OJHO MPAKTUYECKOE
3aJjaHue.

IMoka3aTeu U KPUTEPUH OLEHUBAHUS IK3AMeEHA:

— Ha OLEHKY «OTJHYHO» (5 0ayoB) — 00ydaromuiics JEMOHCTPUPYET BBHICOKUI YpPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TIIyOOKOe 3HaHWE
y4eOHOTO Marepuana, CBOOOIHO BBHITIOJHSAET TNPAKTHYECKHE 3aJaHusi, CBOOOIHO ONEpPUpPYET
3HaHUSIMH, YMEHUSMH, IPUMEHSET UX B CUTYallUsX MMOBBIIICHHONW CII0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 6amia) — oOydaromuiicss 1eMOHCTPUPYET CPEAHUH YpOBEHb
C(OPMHUPOBAHHOCTH KOMITCTCHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIC OIIMOKH, HETOYHOCTH, 3aTPyTHEHHS TPH aHATHTHYCCKUX OIEepaIusx,
nepeHoce 3HaHW U YMEHU Ha HOBBIE, HECTAHIAPTHBIC CUTYAIIUH.

— Ha OIICHKY «YyAOBJETBOPUTEILHO» (3 Oamia) — oOydaromuiics IEMOHCTPUPYET
MOPOTOBBIN YpOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHIIMNA: B XOJI€ KOHTPOJIBHBIX MEpPOTPUSTHN
JOITYCKAIOTCSl OIMUOKH, TIPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHWH, YMEHWI, HaBBIKOB,
0Oy4aroUIUiiCs HCIBITHIBAET 3HAYUTENbHBIE 3aTPYIHEHUS IpPU ONEPUPOBAHUU 3HAHUSIMH U
YMEHHSIMH MPU UX NEPEHOCE Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «HEeYJIOBJIETBOPUTEJbHO» (2 Oamia) — OOyJaroniuics IEeMOHCTPHUPYET
3HaHusI He Oonee 20% TeopeTHdyecKoro MmaTepuana, JOMYCKAaeT CYIIECTBEHHBIE OLIMOKH, HE
MO>KET MOKa3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEIICHUS MMPOCTHIX 3a/1au.

— Ha OIICHKY «HeY/0BJIETBOPUTEJbHO» (1 Oaymn) — oOy4aronuiics HE MOJXKET IMOKa3aTh
3HaHMUS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMKM, HE MOXET IMO0Ka3aTh
MHTEJUIEKTYaJbHbIE HABBIKU PELICHUs IPOCTHIX 3a/1a4.

KypcoBoii mpoekT BBINONHSETCS MOJ PYKOBOACTBOM IpENOJaBaTeis, B MPOLECCE €ro
HanucaHusl oOyyarouiuiicss pa3BUBaeT HABBIKM K HaydyHOU paloTe, 3aKperisii U OJHOBPEMEHHO
paciupsisi 3HaHUS, HOJy4YeHHbIE MPU HU3YYEHUU Kypca «DIIEKTPOIHEIPETUYECKUE CUCTEMBI U
cetr». [Ipu BHIMOTHEHHH KYpPCOBOTO MPOEKTa OOy4YaroUIUiCs JOJHKEH MOKa3aTh CBOE YMEHHE
paboTaTh ¢ HOPMATHUBHBIM MaTepUAIOM U JIPYTHMMH JHUTEPATYPHBIMH HMCTOYHUKAMHU, a TaKKe
BO3MOHOCTh CUCTEMATU3UPOBATh M aHAIM3UPOBATh (PAKTUUECKUI MaTepHall U CaMOCTOSTEIbHO
TBOPUYECKU €r0 OCMBICITHBATD.

B mpouecce HammcaHus KypcOBOTO IPOEKTa OOy4YaroUIuiicss OOJDKEH pa3o0parbes B
TEOPETUYECKUX BOIMPOCaX U30PAHHOM TEMbI, CAMOCTOATEIHHO MTPOAHATH3UPOBATH TPAKTHUECKUN
Matepuan, pazoopaTs 1 000CHOBAThH MPAKTUYECKUE MPEATOKEHUS.

IMoxa3aTenu U KPpUTEPHUHU OLICHMBAHUS KYPCOBOI'0 NPOEKTA:

— Ha OIEHKY «OTJIMYHO» (5 0amnoB) — paboTa BBIIIOJIHEHA B COOTBETCTBUH C 3aJJaHHEM,
oOyuaromuiicss moKa3bIBaeT BHICOKUI YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE BOCTIPOU3BECHHUS U
0oOBsicHEHUST HH(POpPMAIMK, HO W HMHTEIUIEKTYalbHbIE HAaBBIKM pEIIeHUs NpoOieM U 3amad,
HaXO0XJCHUS YHHKAIbHBIX OTBETOB K IMpoOJeMaM, OIICHKM U BBIHECEHUS KPUTHYECKHUX
CYXKJICHUM;

— Ha OIIEHKY «Xxopouo» (4 Gamna) — paboTa BHINIOJHEHA B COOTBETCTBUH C 3aJaHHUEM,
oOydaronuiicss TOKa3bIBaeT 3HAHHUS HE TOJILKO HA YPOBHE BOCIPOU3BENCHUS U OOBSICHEHHS
uHhopMallUd, HO M WHTEIUIEKTYaJlbHbIE HAaBBIKA PEIICHHs MpoOJieM M 3aaad, HaXOXICHUS
YHHUKAQJIbHBIX OTBETOB K MpobIemMam;



— Ha OIIEHKY «Y/AOBJIETBOPHUTEJIBLHO» (3 0amra) — paboTa BHITIOJHEHA B COOTBETCTBUU C
3aJaHueM, OOYyYarolUiiCs MOKa3bIBAaeT 3HAHMA HA YPOBHE BOCIPOM3BEICHHS M OOBICHEHUS
nH(pOpMAIINY, HHTEIJICKTYaIbHbIe HABBIKM PELICHUS MPOCTHIX 33/1a4;

— Ha OLIEHKY «HeY/AOBJeTBOPUTEJbLHO» (2 0aia) — 3alaHUe MPETo1aBaTelsl BHIIIOIHEHO
YaCTUYHO, B MPOLIECCE 3aLTUTHI paObOTHl 00YJAIOIIUICS AOMYCKACT CYIIECTBEHHbIE OIMIMOKH, HE
MO>KET NIOKa3aTh UHTEJUIEKTYalbHbIE HABbIKM PELICHMS IOCTAaBICHHOM 3a1auu.

— Ha OLIEHKY «HeyJO0BJIeTBOpPUTeabHO» (1 Oamn) — 3amaHue npenojaBaTesiss BBIIOJHEHO
YaCTUYHO, OOYYaIOUIMIICA HE MOYKET BOCIPOM3BECTH M OOBSICHUTH COJICp)KaHUE, HE MOXKET
[I0Ka3aTh MHTEJIEKTya bHbI€ HABBIKW PELIECHUS MIOCTaBICHHOM 3a1a4u.
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8 YueOHo-MeToqMYecKoe U HHPOPMALMOHHOE ofecTieyeHne TUCIHUILTMHBI (MOTYJIsl)

a) OcHoBHas JUTEpaTypa:

1. Auronos, C.H. IlpoekTtupoBaHHE 3IEKTPOIHEPIETUUECKUX CUCTEM [DIIEKTPOHHBIN
pecypc] : yuebnoe nocodue / C.H. Antonos, E.B. Konoruies, I1.B. KonoruieB, A.B. VBamuHa;
CraBponoiabCKuid Toc. arpapHsiii yH-T. — CtaBpomnons, 2014. — 104 c. - TekcT : 37eKTpOHHBIN. -
URL: https://znanium.com/catalog/product/514943 (mata oOpamenus: 17.09.2020). — Pexum
JOCTYTIA: 110 MOJIITUCKE.

2. Jlyouna, U. A. DnekTposHepreTHU4ecKue CUCTEMBI U ceTH : ydeOHoe mocobue / U. A.
Hy6una, A. B. Bapranosa ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 snexTpoH. ONT. AUCK
(CD-ROM). - 3ari. c THUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3178.pdf&show=dcatalogues/1/1136
593/3178.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
AIIEKTPOHHBIN. - CBeneHns AoCcTymHbI Takke Ha CD-ROM.

0) JonosinuTe/ibHAsA JIMTEPATYpa:

1. Jy6una, U. A. IlpoexTtupoBaHue palOHHBIX M MECTHBIX JJIEKTPUUYECKUX CETed :
yaebnoe mocodbue / M. A. Jlyouna, O. B. T'azuxora, A. B. Koukuna. - Marautoropck : MI'TV,
2013. - 1 onekrpon. ont. guck (CD-ROM). - 3Barm. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/11191
40/988.pdf&view=true (mara oopamieaus: 14.05.2020). - MakpooObeKT. - TeKCT : 3IIeKTPOHHBI.
- Ceenenus noctymHbl Takke Ha CD-ROM.

2. DIIEKTPOIHEPTreTUYECKUE CUCTEMBI U ceTu : yueOHoe mocoome / M. A. Jlyouna, O. B.
l'azuzoBa, A. B. Koukuna, }O. H. Kongpamosa ; MI'TVY. - Maraurtoropck : MI'TV, 2015. - 159
c. : WL, TaoII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1143. pdf&show=dcatalogues/1/1120
746/1143.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
anekTpoHHbIN. - ISBN 978-5-9967-0566-5. - Imeercst nmedaTHbIi aHAJIOT.

3. HukonaeBa, C. M. DIEKTpOIHEPreTHUYECKUE CETH W CHUCTEMBI: YueOHOoe mocooue /
Huxkonaesa C.H. - Boarorpaa:Bosrorpaackuii rocy1apcTBEHHbIA arpapHblii yHuBepcutet, 2018.
- 64 c.: ISBN. - Texkcr : anmexrponnsiii. - URL: https://znanium.com/catalog/product/1007833
(mara o6pamenus: 17.09.2020). — Pexxum gocTyma: mo moAmucke.

4. Huxonaera, C. 1. Pacuer pexxumoB snektpudeckux cereit: [Ipaktukym / Hukonaea
C.A. - Bousrorpaa:Boarorpajackuii rocyqapcTBeHHbIM arpapHbiii yHuBepcuteT, 2018. - 60 c.:
ISBN. - Tekct : snekrponnsii. - URL: https://znanium.com/catalog/product/1007827 (mata
obpamenus: 17.09.2020). — Pexxum octyma: 1mo moJImucke.

5. AntonoB, C.H. IIpoekTupoBaHHE 3JIEKTPOIHEPIETUUECKUX CHCTEM [DJIEKTPOHHBIN
pecypc] : yuebnoe nocobue / C.H. Antonos, E.B. Konomes, [1.B. Konomses, A.B. MBamuna;
CraBpononbCkuid roc. arpapisiii yH-T. — CtaBponons, 2014. — 104 c. - TekcT : 31eKTpOHHBIN. -
URL.: https://znanium.com/catalog/product/514943 (mata o6pamenus: 17.09.2020). — Pexum
JOCTYIA: MO MOAIMKCKE.

6. AnannueBa, C. C. DIEKTpOIHEpPreTHUYeCKue CUCTeMbl U ceTu. [Ipumepnl U 3amaum :
yuebHoe mocobmue mis By3oB/ C. C. Anmanmuea, C. H. Illemtor. — 2-e u3n. — Mocksa :
M3narensctBO FOpaiit, 2020. — 177 ¢. — (Bricmee oo6pazoBanue). — ISBN 978-5-534-07672-
1. — Texkcr : anexrponnsiii / DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/455366 (mara
obpamenus: 17.09.2020). — Pexxum ocTymna: 1mo moAmucKe.

7. DNEKTPOIHEPreTHUECKUe CUCTEMbl M CETH: MOJETH Pa3BHUTHs : yuyeOHOe mocolue s
By3oB/ C.C. AnannueBa, II. E. Me3ennes, A.JI. MbI3uH; 10X HaydyHOH penakiueu
I1. U1. baprosiomes. — Mocksa : W3znarensctBo  IOpaiir, 2020. — 148 c.— (Beicuee
obpazoBanue). — ISBN 978-5-534-07671-4. — Tekcr : anexkrponnsiii // DbC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/455365 (nara oOpamienus: 17.09.2020). — Pexxum mpocrtyma: 1o
MOJIITUCKE.
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https://magtu.informsystema.ru/uploader/fileUpload?name=3178.pdf&show=dcatalogues/1/1136593/3178.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3178.pdf&show=dcatalogues/1/1136593/3178.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/1119140/988.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/1119140/988.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1143.pdf&show=dcatalogues/1/1120746/1143.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1143.pdf&show=dcatalogues/1/1120746/1143.pdf&view=true
https://znanium.com/catalog/product/1007833
https://znanium.com/catalog/product/1007827
https://znanium.com/catalog/product/514943
https://urait.ru/bcode/455366
https://urait.ru/bcode/455365

8. DIIeKTpO3HEpPreTMYecKue CUCTEMbl. BcepeKMMHBIT MOJEIUPYIOIIUNA  KOMILUIEKC
peanbsHOTO BpeMeHH : ydeOHoe mocobue s By30B/ M. B. AuapeeB [u 1p.] ; OTBETCTBEHHBI
penaktop M. B. AuapeeB. — Mocksa : UznarensctBo IOpaiit, 2020. — 115 ¢. — (Briciiee
obpazosanue). — ISBN 978-5-534-10916-0. — Tekcr : anexkrponnstii // DBC FOpait [caiiT]. —
URL: https://urait.ru/bcode/454516 (nara oOpamienus: 17.09.2020). — Pexxum mocrtyma: 1o
TIOJIITUCKE.

9. JleikuH, A.B. DIEKTpO’HEPreTHYeCKUE CHUCTEMBbl U CETH : Y4eOHHMK JUis BY30B /
A. B. JIeikun. —  MockBa :  MspareasctBo  FOpaiit, 2020.— 360c.—  (Beicmiee
obpazoBanue). — ISBN 978-5-534-04321-1. — Tekcr : anexkrponnsiii // DBC FOpait [caitT]. —
URL: https://urait.ru/bcode/451023 (nara oOpamienus: 17.09.2020). — Pexxum mocrtyma: 1o
TIOJIITUCKE.

10. Ymaxos, B. fl. DnexTposHepreTHdecKkue CHUCTEMbl U CETU : yuyeOHOe Iocobue s
By30B/ B. f. YmakoB. — Mockpa : UWzmatenbctBo [Opaiit, 2020. — 446 c.— (Bricmiee
obpazosanue). — ISBN 978-5-534-00649-0. — Tekcr : anexrponnstii // DBC IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/451327 (nata oOpamienus: 17.09.2020). — Pexxum mocryma: 1o
TIOJIITUCKE.

11. Kypnan «BecTHukK IOVYpI'Y. Cepus «IHEpreTuKa
https://vestnik.susu.ru/power/issue/archive

12. KypHan «JIeKTpoTeXHHYeCKHe CUCTeMbI H KOMILIeKchI» http://esik.magtu.ru/ru/

B) MeToanueckue yKazaHus:

1. bynanosa, O.B. Onpenenenne napaMeTpoB YCTAHOBUBIIETOCS PEXKHUMA HIIEKTPUUECKOM
CeTH C OJHOCTOPOHHUM mHTaHueM [Tekct]: MeToauveckne yKa3aHUsS K TPOBEICHHIO
nabopaTopHOi pabOThHI MO AUCHUILIMHE «IIEKTPOMUTAIOIINE CUCTEMBI U DJIEKTPUUECKUE CETH)
st ctyfaeHToB crenuainbHocTH 140211 Becex dopm oOyuenuss u HampaBienus 140200 / O.B.
bynanosa, U.A. Jlyobuna, A.B. Koukuna. - Marautoropck: : M3a-Bo MarHuTOropck. roc. Tex.
yH-Ta uMm. [".11. Hocosa, 2011. — 14 c.

2. bynanosa, O.B. Onpenenenue noTepb MMEKTPUUECKON SHEPTUU B PACIPEACTUTEIBHBIX
cetsx [Tekcr]: Meroauveckue yka3aHusl K MPOBEACHHUIO JTAOOPATOPHOU pabOTHI MO JUCITUTIIIHE
«IJEKTPONMUTAIOIINE CUCTEMBI U DJICKTPUUYECKUE CETH» I CTYJIEHTOB crienuanbHoctu 140211
Bcex ¢opm oOyuenus u HarpaBienus 140200 / O.B. bynanosa, U.A. [lyouna, A.B. Koukuna. -
Maruutoropck: M3n-Bo Marautoropcek. roc. tex. yu-ta um. I'.1. Hocosa, 2011. — 13 c.

3. lyouna, U. A. IlpoekTupoBaHHe PAOHHBIX W MECTHBIX IJICKTPUYECKUX CETEH :
yuebHnoe nmocodbue / M. A. [lyouna, O. B. I'asukoBa, A. B. Koukuna. - Marautoropck : MI'TV,
2013. - 1 onekrpon. onr. guck (CD-ROM). - 3arm ¢ turya. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=988.pdf&show=dcatalogues/1/11191
40/988.pdf&view=true (mara oopamieuus: 14.09.2020). - MakpooObeKT. - TEKCT : JIIEKTPOHHBII.
- CBenenus noctynHbl Takke Ha CD-ROM.

4. DnekTpo3HepreTuYeckue CUCTeMbl U ceTH : yuyebHoe nocoodue / M. A. lyouna, O. B.
l'aszuzoBa, A. B. Koukuna, }O. H. Kongpamosa ; MI'TVY. - Marauroropck : MI'TV, 2015. - 159
C. : WL, TaoII., CXEMBI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1143.pdf&show=dcatalogues/1/1120
746/1143.pdf&view=true (mata o6pamenus: 14.09.2020). - Makpooosekr. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-0566-5. - ImeeTcst meyaTHbIi aHAJIOT.

r) IIporpammuoe odecnieuenne 1 MHTEpHET-pecypcesl:

1. Magtu.ru : Obunmansueii  caiilt ®I'BOY BIIO «MI'TY wum. I[.M. HocoBa»
[OnexTpoHHblii pecypc].— Pexum nocryma: . http://www.magtu.ru, cBoGomHblif. — 3ari. ¢
JKpaHa.

2. Gostexpert.ru : Opunmaneueiii caiit Enunoit 6a3et [OCToB P® [DnekTpoHHBIHM
pecypc].— Pesxxum nocryma: http://gostexpert.ru/, ceoGoaHbIiN. — 3ari. ¢ 3kpaHa.

3. Fsk-ees.ru : Opunmanpupiii cait OAO «DPCK EDC» [DnektpoHHBIH pecypc].—
Pexum nocryna: . http://www.fsk-ees.ru/, cBo6oHbIi. — 3ari. ¢ 3kpaHa.
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(r) «IIporpammHuoe odecneuenne u UaTepHer-pecypebn

Ilepeyennb mporpaMMHOro odecrneyeHus :

Haumenosanue 110 Ne oroBopa Cpox JlencTBuA
JMIEH3UH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 o1 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager CBOOOJHO 0eccpoyHO
pacrpocTpaHseMoe
7Zip cB0O0OOJTHO 0eccpouHO
pacrpocTpaHsemMoe
Linux Calculate CBOOOTHO OeccpouHo
pactipoctpansiemoe [10
Calculate Linux Desktop CBOOOHO OeccpouHo
Xfce pacrpoctpansemoe [10

Crucok MHTEepHET-pecypcoB, MOCTYH K KOTOPBIM IPH PETUCTpalu OOecTiedeH ¢
T000TO KOMIThIOTEPA:

1)  denepanbHbI HHCTUTYT MPOMBINUICHHOW coOcTBeHHOCTH : caiit POCITATEHTA
/ ®UTIIC. — Mockaa : ®DUIIC, 2009 — . — URL: http://www1.fips.ru/ (maTa oOpareHus:
18.09.2020). — Pesxkum moctyma: cBOOOAHBIH. — TEKCT: AIIEKTPOHHBIN.

2)  Poccuiickuit nuaexc Hayanoro rurupoBanus (PUHII) : HannonamsHas
oubmmorpaduueckas 6a3a TaHHBIX HAYYHOTO IMTUPOBAHUS. — TEKCT: 3JCKTPOHHBIH //
eLIBRARY.RU : nayunas snexkrpoHHas 0mbmmoreka : caidT. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mara obparmenus: 18.09.2020). — Pexxum moctyma: s
3aperucTpup. MoJib30BaTeeH.

3)  Axanemus Google (Google Scholar) : mouckoBas cucrema : caiit. — URL:
https://scholar.google.ru/ (mara o6parmenus: 18.09.2020). — Pexxum poctyma: Iist 3aperuCcTpUp.
oJb30BaTened. — TeKCT: 3JIEKTPOHHBIMN.

4)  EauHoe OKHO J0CTyma K HHOPMALMOHHBIM PECypcaMm : AJIEKTPOHHAsS
ounbnuorexa : caiit / ®I'AY 'HUU UTT "UHDOOPMUKA". — Mocksa, 2005. — . -URL:
http://window.edu.ru/ (mata obpamenus: 18.09.2020). — Pexkum mocryma: cBoOoaHbINH. — TeKCT:
3JIEKTPOHHBIMN.

5)  East View Information Services : DiextpoHHas 6a3a nepuoIHuecKux U3aanuii /
000 «MBUC. — URL: https://dlib.eastview.com/ (nara o6pamienus: 18.09.2020). — Pexxum
JOCTYyIA: MO MOANUCKe. — TeKCT: AMeKTPOHHBII.

6)  Poccuiickas ['ocynapctBenHas 6ubmuoreka. Karanoru : caiit / Poccuiickast
rocynapcTBeHHas oubnuoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (nata oopamenus: 18.09.2020). — Pexxum gocryma:
cBOOOJIHBIN. — TeKCT: ANEeKTPOHHBIH.

7)  Dnaekrponnas 6ubmunoreka MI'TY um. I'. 1. Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nata oopamenus: 18.09.2020). — Pexxum mocryna:
JUISL 3aperUCTPUp. MOJIb30BaTeNel (BX0/] C BHELTHEH CeTH MO JIOTHHY U Mapoit0). — TeKcT:
JJIEKTPOHHBIN.

8)  Dxonommuka. Conmonorus. MenemxmeHT : DenepanbHblii 00pa3oBaTeNbHbIH
noprait : caT. — URL: http://ecsocman.hse.ru/ (nata oopamenus: 18.09.2020). — Pexum
JocTyna: cBOOOHBIN. — TeKCT: 271eKTPOHHBIM.

9)  VuuBepcuretckas uadopmarrionHas cuctema POCCUS : nHayuHas 37€eKTpOHHAsS
6ubnuoreka : caiit / HUBILI ; OxoHoMuueckuit paxynsrer MI'Y. — Mocksa : HUBIL], 1997 — . —
URL: https://uisrussia.msu.ru (nata o6paimenus: 18.09.2020). — Pexxum mocrymna: cBOOOTHBIN. —
TekcT: 2MeKTPOHHBIH.
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10) Web of science : MexayHapoaHas HaykomMeTpudeckas pedepaTiuBHas 1
MOJIHOTEKCTOBas 0a3a TaHHBIX HAay4HBIX M3Manui : caiit. — URL: http://webofscience.com (nara
obpamenus: 18.09.2020). — Pexxum goctyna: i 3aperucTpup. nojib3oBareneit (Bxon mo IP-
azpecaM By3a). — TEKCT: 3JIEKTPOHHBIM.

11) Scopus : MexayHapoaHas pedepaTHBHAS U IOJTHOTEKCTOBAs CIIpaBOYHast 6asa
JAHHBIX HAYYHBIX M3aaHuii : caiir. — URL: http://scopus.com (nara oopamienus: 18.09.2020). —
Pexxum nocrtyna: ans 3apeructpup. nojs3zonatenel (Bxoa mno IP-angpecam By3a). — Tekct:
JJIEKTPOHHBIH.

12)  Springer Journals : MexxayHapo/Hasi 0a3a MoJIHOTEKCTOBBIX )KYPHAJIOB : CalT. —
URL.: http://link.springer.com/ (mara oopamenust: 18.09.2020). — Pexxum mocrtymna: st
3aperucTpup. noiab3zoBaresneit (Bxon no IP-agpecam By3a). — TeKCT: 27€KTPOHHBIM.

13)  Springer Protocols : MexayHapoHasi KOJUICKIIHS HayYHBIX TPOTOKOJIOB IO
pa3IMuYHBIM OTpacisIM 3Hauwui : cait. — URL: http://www.springerprotocols.com/ (zara
obpamenus: 18.09.2020). — Pexxum noctyna: jyuist 3aperucTpup. nojib3oBateneit (Bxoa mo |P-
azpecaM By3a). — TeKCT: 2JIEKTPOHHBIM.

14)  SpringerMaterials : Mexaynapo Has 0a3a Hay4HBIX MaTEPUAIIOB B 00JIaCTH
¢du3nueckux HayK U mHkuHUpHUHTa : caT. — URL: http://materials.springer.com/ (zata
obpamenus: 18.09.2020). — Pexxum noctyna: uist 3aperucTpup. nojib3oBarenei (Bxox mo |IP-
azpecaM By3a). — TeKCT: 2JIEKTPOHHBIMN.

15) Springer Reference : MexxayHnapoHas 6a3a CripaBOYHBIX M3JIaHHUI MO BCEM
otpacisaM 3Hanuit: caitt. — URL: http://www.springer.com/references (nata oOparieHusi:
18.09.2020). — PeskuM mocTyma: Ajs 3aperuCcTpHp. Moib3oBaTenei (Bxoa mo IP-axpecam By3a).
— TeKCT: PNEeKTPOHHBIM.

16) zbMATH : Mexaynapoanas pedeparuBHas 0a3a JaHHBIX 10 YUCTOH U
npuKIaaHoi Matemaruke : cat. — URL: http://zbmath.org/ (nara o6pamenus: 18.09.2020). —
Pexxum nmoctyma: st 3apeructpup. nosib3oBateneit (Bxon mo IP-agpecam By3a). — Tekcer:
3IEKTPOHHBIMN.

17)  Springer Nature : MexxaynapoaHast pedepaTuBHAs U MOJTHOTEKCTOBAS
cripaBoYHas 0a3a JaHHBIX HAyYHBIX W3ganui : cait. — URL: https://www.nature.com/siteindex
(mara o6pamenus: 18.09.2020). — Pexxum mocTyma: i 3aperucTpup. moJib3oBatesieid. — TekcT:
3JIEKTPOHHBIM.

18) ApXuB HayYHBIX KYPHAJIOB : callT / HaloHAIbHBIN 3JICKTPOHHO-
nHpopManoHHkIN KoHIOpIMYM. — MockBa : HOUKOH, 2013 — . — URL:
https://archive.neicon.ru/xmlui/ (mara oopamenwus: 18.09.2020). — Pexxum mocrtyma: st
3aperucTpup. moab3onareiei (Bxon no IP-aagpecam By3a). — TeKCT: 27E€KTPOHHBIMN.

19) ¢eLIBRARY.RU : nay4nas saekTpoHHas OubauoTeka : caidT. — Mocksa, 2000 —
— URL: https://elibrary.ru (nata o6pamenus: 09.01.2018). — Pexxum goctyna: yis 3aperucTpup.
noJib30BaTeNei. — TEKCT: AIMeKTPOHHBIN.

20) PYKOHT : HarpioHanbHbIN [U(POBOI peCype : MEKOTpACIIEBast IEKTPOHHASL
oubnuoreka : cait / koncopuuyM «KOTEKCTYM». — CkonkoBo, 2010 — . — URL:
https://rucont.ru (mata obpamenwus: 18.09.2020). — Pexxum poctyma: ajst aBTOPH3.
10JIb30BaTeIed. — TEKCT: ANEKTPOHHBIN.

21) TACC : undopmanuonHoe areHTCTBO Poccuw : [caiiT]. — Mocksa, 1999 — . —
O6HoBmsiercs B TeueHue cyrok. — URL: http://tass.ru (mata oopamienus: 18.09.2020). — Tekcr :
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Pazjnen 9 «MaTtepuajibHO-TeXHUYECKOE o0ecriedeHne»

B cooTBercTBUU ¢ y4EOHBIM IIAHOM IO JUCIHILIUHE « DIEKTPOIHEPTETUICCKHE CUCTEMBI
U CeTW» TMPEAYCMOTPEHBI CIEAYIONME BUABI 3aHITHIA: JEKIUHU, JTaboparopHbie paboOTHI,
MPAKTUYECKHUE 3aHSATHS, CAMOCTOSTENbHAs padoTa, koHcynbTanuu (crtonoerr BHKP), kypcoBoii
MIPOEKT U IK3aMEH.

Tun n Ha3BaHUE AyUTOPUH

OcHalleHue ayiuTopun

VY4eOHble ayAUTOPUH IS
MIPOBEACHUS 3aHATHIA JEKIIMOHHOTO
TUTIA

MynbsTMeMHBIE CPEACTBA XPAHEHNUS, IIepeJaYd U
npecTaBiIeHNs HHPOPMALINH.

VYueOHas ayquTopus s
MPOBECHUS J1a00PATOPHBIX PaboT:
JabopaTopHst MMEKTPUUECKUX
nu3Mepenuii (MexaxynbTeTcKas
J1ab0paTopHs MOJICTUPOBAHUS

CUCTEM 3JIEKTPOCHAOKEHUs ayjl.
217)

JlaGopaTopHble YCTAaHOBKH, U3MEPUTENbHbIE TPUOOPHI AJIs
BBITIOJTHEHHMS JTA0OPATOPHBIX padOT:

1.Creng naboparopusiii 1. KO3COCT1 —C-K «KauectBo
AJIEKTPOIHEPTHU B CHCTEMAX DJIEKTPOCHAOKEHUS.

2. KoMIIeKT TUIoBOro 1abopaTopHOTro 000py10BaHUS
«OrnpeseneHue NOBPexkACHUN KaOeIbHbBIX JTUHUI.

3. Crena naboparopusiit 991-JI-H-P «Monens
AJIEKTPOTEXHUYECKON CUCTEMBIY.

4. KoMmIekT TUoBoro o0opyaoBanus «Moaens JIIMHHON
JIMHHAH JIEKTPOTIEpETaumy.

VY4eOHble ayAUTOPHUH IS
MIPOBEJICHUS TPAKTHUECKUX
3aHATHH, TPYNIIOBBIX U
WHIUBUAYAIbHBIX KOHCYIbTAIHH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTallNKN

Jocka, MynpTUMEINHHBINA TPOEKTOP, IKPaH

VY4eOHbIe ayIUTOPUN IS
BBITIOJTHEHHS KYPCOBOTO
MMPOEKTUPOBAHUS, TTIOMEIIICHUS JIJIS
CaMOCTOSITEIbHOU PaObOThI

[TepconanpHbIe KOMITBIOTEPHI ¢ TakeToM MS Office,
BBIXOJIOM B VIHTEpPHET U C JOCTYIIOM B 3JICKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPElly YHUBEPCUTETA

00yJaronmxcst

[Tomerenue a1 XpaHSHUS | Cresutaxu, cedbl 111 XpaHSHHs YIeOHOTO
MPOQHIAKTHISCKOTO 000pyIOBaHHS

00CITy’)KUBaHUS y4eOHOTO WHCTpYMEHTHI JUTsl pEMOHTA J1a00paTOPHOTO
000pyn0BaHUS 000pyOBaHHUS
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