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1.  Ilesm mpoBedeHHs MPAKTHYECKUX 3AHATHI

Heab0 OpoBeeHUA MNPAKTUYECKUX 3aHATHUH IO JUCLUIUIMHE
«DNEKTPOIHEPTETUUECKUE CUCTEMBI U CETU» SIBIISIETCA MOJYYECHHE HE-
O00XOJIMMBIX 3HAHUU B OOJIACTH MPOECKTUPOBAHMS AIIEKTPOIHEPreTHYe-
CKMX CHCTEM M CETEH, pacuera WX PEXMMOB M OBJIAJCHHUE METOJAMU
MPOEKTUPOBAHUS U UX AITOPUTMAMHU, OCHOBAMHU PacyeTa yCTaHOBUB-
IIUXCSA PEXKUMOB JIEKTPOIHEPIETUUECKAX CUCTEM M CETEU, O3HAKOM-
JI€HUE C METOJIaMH 3HEProcOEpeKeHUsI B IEKTPOIHEPTETUUECKUX CH-
CTEMAX U METOJAMU PETYJIUPOBAHUS YACTOTHI U HAIIPSIKCHHUSI.

2. Conepxanmne NPaKTHYECKUX 3aHATHI

[Ipu npenogaBanuu npeameTa «IEKTPOIHEPIETUUECKUE CUCTE-
MBI U CETHU» COOJII0IaeTCsl CIEAYIOIAsi CUCTEMA MOAa4uu MaTepuana;

1. Ha neKiiMOHHOM 3aHATUU JJAE€TCS TEOPETUUECKHUI MaTepHall.

2. Ha mpakTudeckoM 3aHSITHUU PEMIAIOTCS MPUMEPHI 3a7ad Mo
MaTtepuainy, IpOWJICHHOMY Ha JEKIMOHHOM 3aHsATHH. Pelnaemble 3a1a-
Y1 COOTBETCTBYIOT ONPEACIICHHBIM pa3jieliaM KypCOBOrO MPOEKTa.

Ha nocke paccmarpuBaeTcs mpuMep pacueTra COOTBETCTBYIOIIIE-
ro JaHHOW TeMe TEKYILETo pa3zesia KypcoBOro NpoeKTa.

3. CTyneHTam B KayeCTBE JOMAIIHEro 3aJaHus aeTcs 3aJaHHe
MPOCUYUTATh JTAHHBIN pa3liesl B CBOEM KypCOBOM MPOEKTE B COOTBET-
CTBUM CO CBOMMH JIaHHBIMU. J[aHHBIE JJIs1 pacyeTa y BCEX UHIUBUIY-
aJlbHbIE, IOBTOPOB HET.

4. Ha cienyroonieM MpakTUYECKOM 3aHSITUU OCYUIECTBIISIETCS Te-
KyUIUHA KOHTPOJIb HAJ[ BBIMOJHEHUEM pPa3lIesIoB KypCOBOTO MPOEKTa
CTyICHTAMH B COOTBETCTBUM CO CBOMMHM WHJMBHUYaJbHBIMU JJAHHBI-
MU COTJIACHO 3a/1aHut0. [[aHHBIE IO KOHTPOJIIO BHICTABIISIIOTCS B AJIEK-
TPOHHBIN KypHaI B BUJIE KOHTPOJIBHBIX TOUCK.



3. CTpyKTypa NpaKTHYeCKUX 3aHATHI

Tabnuna 1
Henens Ne O6beM B gacax / 3E
paszne HaumenoBanue 3aHsTHS
cemectpa - OII6 | OII63 | DII6T
5 32/ 6\ 4/
ceMecTp 0,896 | 0,168 | 0,112
Tema 1. BriOop BapuaHTOB CXEMBbI CO- o/
1 2 | enuHeHW ceTH. BrIOOp HOMHUHAIBEHOTO 0056 — —
HAIPSDKEHUS CETH. ’
Tema 2. BpiOop cedeHuss mpoOBOJOB U
KUJT KaOemeHn.
Texauueckue orpaHudeHUs MPU BHIOOPE
CEYCHHUI MPOBOJHUKOB CXEMBI JJICKTPH-
yeckon cetu. lIpoBepka ceueHuin mpo- 10/
3 2 | BOJIOB MO TEXHUYECKUM OTPAHUUYCHUSIM 0.28 — —
(HarpeB MPOBOJHUKOB M Kabenei, mpo- ’
BEpKa MPOBOJHUKOB W Kabened 1o 1mo-
TEPSIM MOIIIHOCTH Ha «KOPOHY»). BeiOop
TpaHchOpMaTopoOB u
aBTOTpaHC(HOPMATOPOB.
5 5 Tema 3. Onpenencaue conpoTuBicHuid u | 8/ 2/ 2/
npoBoaumocteit BJIDI. 0,224 | 0,056 | 0,056
Tema 4. OnpeneneHue CONPOTUBIECHUN 4/ o o
7 2 | 1 mpoBOAMMOCTEN TpaHC(HOPMATOPOB U 0,112 | 0,056 | 0,056
aBTOTPaHCPOPMATOPOB.
9 3 Tema 5. Pacuer najmeHus HanpsKeHUs B 4/ B B
CETH. 0,112
Tema 6. Pacuer morepb MOITHOCTU HU 4/ o o
11 3 |pHeprum B JIMHUAX JJIEKTpomepenad u 0112 | 0.056 | 0,056
TpaHchopmaTopax.
6 32/ 6/ 4/
ceMecTp 0,896 | 0,168 | 0,112
Tema 7. CocraBienne OaJlaHCOB aKTHB- o
1 4 | HOM M pEaKTMBHOW MOIIHOCTH B CETH. 0056 — —
Br160p KOMIIEHCUPYIOIIETO YCTPOMCTBRA. ’
Tema 8. TeXHUKO-DPKOHOMUYECKHE OC-
3 4 HOBBI NPOEKTHPOBAHMA HIEKTPHIECKHX 8/ B B
cereii. CocraBiaeHHE TMOJHBIX CXeM | (0,224

ANIEKTpUUYECKUX coequHeHnii. OCHOBHBIC




TEXHUKO-DKOHOMHUYECKHE TMOKa3aTelu U
KPUTEPHUH BHIOOpA ONTHUMAIBHOTO Bapu-

aHTa. OmnpenencHue 3aTpaT  Ha
BO3MEIIEHHWE TOTEPb MOIIHOCTH U
SHEPIUM.
Tema 9. Pacuer motokopacnpeneneHus
5 B Pa30MKHYTHIX mUTaommx cersx 110-| 4/ 2/ 2/
220 kB 6e3 y4era noteps momHoctr 1 ¢ | 0,112 | 0,056 | 0,056
Y4ETOM MOTEPH MOIIHOCTH.
Tema 10. PacnpeneneHne mOTOKOB 4/ o/ o/
7 MOIITHOCTEH B MPOCTHIX 3aMKHYTBIX Ce- 0,112 | 0,056 | 0,056
TAX 0€3 ydeTa MOTePh MOIITHOCTH.
Tema 11. PacnpeneneHne mOTOKOB 4/ o/
9 MOITHOCTEN B MPOCTHIX 3aMKHYTBHIX Ce- 0112 | 0,056 -
TSX C Y4ETOM MOTEPHh MOIIIHOCTH.
Tema 12. Omnpenenenune mnaaeHun
HaMpsOKEHUST HA y4acTKax CeTU M pacyeT
JNECUCTBUTENBHBIX HANPSOKCHUN Ha IIU- 10/
11 6 |max moactanumu. Beibop perymmpoBou- 028 — —

HBIX OTBETBJICHUH TpaHCHOPMATOPOB C
PIIH cormacHo yclIOBHSIM BCTPEYHOIO
pETYJIUPOBAHUS.

JIns 3aKpernieHns] NpOWIEHHOTO Ha JIEKIIMOHHOM 3aHSTUH MaTe-
puana CTyJeHTaM HEO0OXOAUMO PEUINTh MPUBEACHHBIE HUKE 3aJ]1auH,
COOTBETCTBYIOIIUE MPOWIECHHBIM TeMaMm. IS TEKylIero KOHTPOJIA
3HAHUI CTYJIEHTOB B BUJI€ YCTHOI'O OIpoca pa3pabOoTaHbl KOHTPOJIb-
HBIE BOITPOCHI.

Tema 1. BbiOOp BapHaHTOB CXeMbl COeJIMHEHMH CeTH.
Bp100p HOMUHAJILHOTO HATIPSKEHHUS CETH

Ha npaktudeckoM 3aHATHH paccMaTpUBAeTCs U OOBSCHAETCS
BEITIOJIHEHHE pa3aeioB 1.1 u 1.2 xypcoBoro npoekra [13].

3amavu M ynpaxHeHust
1. CoctaBuTh 1O 5 BapHaHTOB PA30MKHYTOM W 3aMKHYTOU

CXE€M COCIUHEHMN CETH COTJIACHO WHAMBUIAYAIbHOMY 3aJIaHUI0 Ha
KYpPCOBO€ MPOCKTUPOBAHUE, TO €CTh BBIMOJHUTH pa3nen 1.1 kypcoBo-




ro nipoekta [13]. [Ipu cocTaBieHrU CXeM PYyKOBOJICTBOBATHCS KPUTE-
pUEM MHHUMAJIbHOCTH JJIMHBI MPOBOAA, PACXOAYEMOTO HA JIAHHBIC
cxeMbl cetu. Paccuntate minny nipooaa BJIDII ans kaxmon cxembl
CETH, YUUTHIBAS, YTO PA3OMKHYTas CETh BBINOJIHAETCS JBYXIIEITHOW 1O
YCJIOBHIO PE3EPBUPOBAHUS, A 3AMKHYTAsA CXEMA COCIMHEHUMN CETH BBbI-
noyiHsieTcs: ofHouenHoi. M3 10 BapuanToB BbIOpaTh 1Mo | BapuaHTy
PAa30MKHYTOW U 3aMKHYTOM CETH C MUHUMAJIbHOM JNIMHOW IIPOBOJA.

2. CTyIeHTBl CAMOCTOSITENIbHO BHIOMPAIOT HOMUHAJIBHOE HAMpsi-
KEHUE Il PA3OMKHYTOM U 3aMKHYTOW CETH COTJIACHO MHIAWBUIYaslb-
HOMY 3aJaHUI0 Ha KYpCOBOE IIPOEKTUPOBAHUE, BBINOIHAKOT pas3iei
1.2 xypcoBoro npoekra [13].

KoHnTpoJsbHbIE BONPOCHI

1. JlaiiTe XapakTEpUCTUKY SHEPTETUUECCKOW U IJIEKTPUYECKOU
CUCTEM.

2. Ha3nauenue, ocCHOBHBIE TpeOOBaHUS U KiIacCU(pUKAIIUS dIIEK-
TPUYECKUX CETEM.

3. Ilepeuncnure OCHOBHBIE DJIEMEHTHI KOHCTPYKLUWH BO3MYII-
Heix JIOIL.

4. Kak BbIOupaetcsi HoMuHalibHOe Hanpspkenue JIDII o popmy-
aam A.M. 3anecckoro, I'.A. Mnnapuonosa, Ctuina?

Tema 2. Bbi0op ceuyeHusi mpoBOAOB U KuJ KabOesei. Texuu-
YyeckHe OrpaHUYeHHs NMPU BbIOOpe ceYeHHH NMPOBOJIHMKOB CXeMbI
jiekTpudyeckon ceru. IIpoBepka cedyeHudd TPOBOAOB 1O
TeXHHYECKMM OrPaHUYECHUAM (HAIrpeB NPOBOAHUKOB M KaleJieu,
NPOBEPKA MPOBOJHUKOB M Kalejiedl M0 MOTepPsIM MOIIHOCTH Ha
«KOpoHY»). Bb1oop TpanchopmaTopoB u aBTOTpaHCcHOPMATOPOB

JIunum snexrponepenaun (JIDII) npennaszHaueHsl AJisl epeaadu
AJIEKTPUYECKOM SHEPTUU HA PACCTOSTHUE IO ITpoBoAaM. 1o KOHCTpyK-
TUBHOMY BBITIOJTHEHHIO OHU pa3feistoTcss Ha Bo3aymiHbie (BJI) u ka-
oenbHbIe (KJI) muHnm.

Ha mnpakTuyeckom 3aHSITUU PacCMATPUBACTCS U OOBICHSETCS
BbINoJHeHUe pa3zaenos 1.3, 1.4, 1.7 kypcoBoro npoekra [13].



3agavu ¥ ynpaxkHeHust

1. JIDTII, BeimonmuenHas mpoBogom AC-120/19, B HopManbHOM
pexume numeeT Harpy3ky 110 A. Bo CKOJIbKO pa3 MOXXHO YBEJIUYHUTH
TOK B JINHUHU IIPA aBAPUUHOM PEXUME U TEMIIEPATYpPaAX OKPYKAIOIIEU
cpenbl +25 °C u —15 °C, ecnu Temnepartypa npoBojia HE JIOJKHA Mpe-
BeIIATHL +70 °C?

2. Harpyska, nmotpeOmstomas Tok 600 A npu HanpsHKEHUU
10 kB, nuTaercs ¢ nmoMmoInpo kabesae, MpoIoKEeHHBIX B KaHale. Tem-
nepatypa okpyxatonieit cpenbl papHa +30 °C. Ckoisibko kabeneit map-
Kk AAB-150 momkHO OBITH MpoJOKEeHO B KaHane? KakoB momycTH-
MBIM TOK JUISI DTUX Ka0eneit?

3. BwiOpats nByxoOMortouHbiii Tpancopmartop s I'TIIT ma-
IIMHOCTPOUTEIBHOTO 3aBOJIa, MaKCUMallbHasi Harpy3ka KOTOpPOIO
120 MBA. HomunanbHoe Hamnpspbkenue nutarouieid JI9IT 110 kB, Ho-
MUHaJIbHOE HampsikeHue Harpy3ku — 10 kB. Jlons narpysku | u Il ka-
teropuu — 80 %.

4. CTyIeHTBl CaMOCTOSTEIIBHO TTPOU3BOIAT BHIOOP CEUCHMI TIPO-
BosioB BJIDII corsacHo MHAMBUAYadbHOMY 3aJaHHI0 HAa KYpCOBOE
IPOSKTHPOBAHUE, BEITIONHACTCS pa3aen 1.3 kypcoBoro mpoekra [13].

5. CTyeHTBl CaMOCTOSITENIbHO MPOU3BOMSIT MPOBEPKY CEUCHUM
MPOBOJIOB 0 TEXHUYECKHWM OTPAHUUYCHHUSIM (HArpeB MPOBOJHUKOB U
kabeseil, mpoBepKa MPOBOJHUKOB M Kabesiel 1Mo MoTepsM MOIIHOCTH
Ha «KOPOHY») COIJIACHO HWHIMBHUAYaJLHOMY 3aJaHHIO0 Ha KypCOBOE
MPOEKTUPOBAHUE, TPOUZBOJAT pacyeT paszaena 1.4 KypcoBOro mpoek-
ta [13].

6. CTyleHThl CaMOCTOSITEILHO BBIOMpPAIOT TpaHCHOPMATOPHI U
aBTOTpPaHC(POPMATOPHI HA MOACTAHIIUSAX COTJIACHO WHIUBUIYATbHOMY
3aJaHAK0 Ha KYpPCOBOE MPOCKTUPOBAHUE, BBIMOJHIETCS pasgen 1.7
KypcoBoro mpoekTa [13].

KoHTpoJIbHBIE BONIPOCHI

1. Kak BbIOpaTh ceueHrne MPOBOJHUKA MO0 YIKOHOMHUYECKOMU TIOT-
HOCTH TOKa?

2. Kakue TexHuueckue OTpaHUYCHUS HEOOXOIUMO YUHMTHIBATH
npu BbIOOpE ceueHus mpoBoaHuka JIDTI?



3. UTto Takoe MOTE€pH AKTUBHOM MOIIHOCTH HAa «KOPOHY», KakK
OHU ONPEIECIISIOTCS ?

4. Kak BbiOpath cedyenue npoBogHuka BJIDIT na 110 kB u Ha
220 kB, 4yTOoOBI MOTEpPU AKTUBHOW MOIIHOCTH HAa «KOPOHY» OTCYT-
CTBOBAJIN?

5. Kak onpenenuts JJIUTENBHO JOMYCTUMBINA TOK JJIsI KaOemnen?

6. YcinoBus BeIOOpa CHIIOBOIO TpaHchopMarTopa.

Tema 3. OnpeneneHue CONPOTUBJICHHMH U MPOBOAMMOCTEH
BJIDII

Ha npaktudyeckoM 3aHATHH paccMaTpUBACTCS UM OOBSICHISTCS
BBITIOJIHEHHUE pa3jena 1.5 kypcoBoro npoekra [13].

3amaum U ynpaxHeHust

1. OnpenenuTh nmapaMeTpbl CXEMbl 3aMELICHUS JIMHUU 3JIEKTPO-
nepenaun 110 kB, BeimosinenHo# npoojgoM AC-70/11 npoTsxkeHHO-
cTeio 40 kM. [loaBecka MPOBOJOB TOPU30HTAIbHAS, PACCTOSTHUE MEK-
Iy mpoBofamu 4 M. B muHuM ocylecTBieHa TPAHCTIO3ULIHSL.

2. IlpoBoga AC-150/24 nunum snektponepenaun 220 kB mpo-
TSHKEHHOCTHIO 130 KM MOJBENIEHBI CO CPEAHEr€OMETPUUECKUM pac-
CTOSITHUEM 7 M OJMH OT Apyroro. OmnpenennTh NOTOHHYIO aKTUBHYIO
POBOJIUMOCTD MPU XOPOLIEH U TIJIOXOM MOTOJIE.

3. CTyAeHThl CaMOCTOSITEIbHO BBIOMPAIOT CEYEHUsS MPOBOJOB
JIDII cornacHO MHAMBUIYalIbHOMY 33JaHUIO Ha KypCOBOE IPOEKTH-
poBaHHe, IPOU3BOIAT pacueT pasnuena 1.5 kypcooro mpoekra [13].

KoHTpoabHbIe BOPOCHI

1. IIpuBeauTe cxeMy 3aMEUICHUS JUHUU 3JICKTPONEPEIadu C CO-
CpPEIOTOUYCHHBIMU MapaMETPAMHU.

2. [Topsimok ynporieHus: cxeM 3amenienus: JIDII B 3aBucuMocTu
OT Ha3HAYEHUS PACUYECTOB.

3. Kak BBIIISAUT cXeMa 3aMEIICHUSI MECTHOM ceTH?

4. Kak BBITJIIIUT CXEMa 3aMeleHus KaOeIbHOU JIMHNUU?

5. Kak ydecth npu pacdere mapameTpoB CXEMbl 3aMEIICHUS TO,
4yTO TpoeKTupyercs apyxuenHas BJIDII?



Tema 4. Onpepnesienne CONPOTUBJIEHHH M NMPOBOAMMOCTE
TpaHCcHOpPMATOPOB U ABTOTPAHC(POPMATOPOB

Ha mnpakTuyeckoMm 3aHSITUHM PAcCMATPUBACTCS U OOBICHSIETCS
BBINTOJTHCHHE pa3zena 1.8 kypcoBoro npoekra [13].

3agaum U ynpaxHeHust

1. Onpenenuth mapamMeTpbl CXEMbI 3aMmelieHusl Tpexda3zHoro
nByxoOMoTouHoro tpanchopmaropa tuma TPJIIIH-63000/220.

2. OnpenenuTh MapameTpbl TPEXJIYYEBOW CXEMbl 3aMEIICHUS
tpancpopmaropa tuna TJ[TH-40000/220, oTHECEeHHBIE K BBHICIIEMY
HanpsbkeHuto. CooTHolleHus MoimHocTed obomoroxk BH/CH/HH
100/100/100.

3. CTyA€HTBI CaMOCTOSITEIbHO PACCUUTHIBAIOT MapaMeTphl CXeM
3aMenieHus TpaHc(hOpMaTOpPOB U aBTOTPAHC(HOPMATOPOB HA MOJICTAH-
USX COTJACHO MHAMBUIYAIbHOMY 3aJIaHUI0 Ha KYpPCOBOE IPOEKTH-
poBaHUE, MPOU3BOAT pacueT paszzeia 1.8 kypcoporo nmpoekra [13].

KoHTpoJbHbIE BOPOCHI

1. IlpuBeauTe cxemy 3aMEIICHHUS ABYXOOMOTOYHOTO TpaHCHOP-
Maropa.

2. [lpuBeguTe cxemy 3aMelIeHUs] TPEXOOMOTOYHOTO TpaHCchop-
MaTopa.

3. [IpuBenute cxemy 3ameleHus aBToTpancpopmaropa.

4, Kak ydecTb IpH pacueTe MmapaMeTpoOB CXEMBbI 3aMEIICHHS TO,
YTO MPOEKTUPYETCS YCTAHOBUTH 110 2 TpaHc(hopmaTopa Ha MOICTAaHITUHU?

Tema 5. Pacuer najeHus1 HANPSAKEHUA B CETH

Ha mnpakTuyeckom 3aHSITUU PacCMATPUBACTCS U OOBICHSETCS
BBITIOJIHEHHUE pa3jena 1.6 kypcoBoro npoekra [13].

3amavu M ynpaxHeHust

. Onpenenuth HampsHKEHUWE B Ha4dale€ JWMHUW, [MUTAIOMICH
HArpy3Ky, MOIIHOCTH KoTtopoi (9600 + j7200) kBA, eciu mpoTskeH-



HOCTh JuHMU 120 KM, BbIMOJHEHa oHa mpoBogoM AC-120/19, a
HanpsHKEHUE B KOHIIE TMHUM paBHO 112 kB.

2. OnpenenuTh NOJHYIO MOTEPIO HAMPSIKECHUS B CETH, MTOKA3aH-
HOUW Ha pucC. 1, y4aCTKA KOTOPOW BBIMOJHEHBI U3 MPOBOAOB: 0a — AC-
70 mpoTsKeHHOCTBIO 4 KM, ab — AC-50, mpoTsHKeHHOCTRIO 5 KM, be —
AC-50, nporsixkenHoctbto 10 kM. HomunaneHoe nHampsbkenue JIOII
U, = 10 kB. Pacuer npou3BecTH 1Mo MOIIMHOCTSM Harpy3ok, yKa3aH-
HBIM Ha cxeme (puc. 1).

0 4 a 5 B 10 C
&
S, S, S,
200+j 150 240+ 180 160+j 120

Puc. 1. Cxema cetu

3. CTyneHTbl CaMOCTOSITENBHO TMPOU3BOAAT MPUOTUKEHHBIN
pacueT najieHus] HaNpsHKeHUST B pa30MKHYTON M 3aMKHYTOM CETSAX CO-
[JIACHO WHJIMBUIAYaJIbHOMY 33JJaHHI0 Ha KYpCOBO€ MPOEKTHPOBAHUE,
TO €CTh IMMPOM3BOAAT pacyeT pazjaena 1.6 kypcoBoro mpoekTa [13].

KoHTpoabHbIe BOPOCHI

1. Kak omnpenenutrb MNPOAOJBHYIO COCTaBJISIONIYIO MaJICHUS
HaNPSIKCHUS B CETH?

2. Kak ompenenuTts TMONEPEYHYI0 COCTABISIONIYI0 TMaICHUS
HaIpsSKEHUS B CETU?

3. Kak omnpenenuTs BEIWYMHY MOJHOTO MAJCHUS HANPSKCHUS B
cetu?

4.YT1o Takoe NoTeps HANPSIKEHUS B JINHUU?

5. B uem pa3zHuila MexJy majicHueM W NOTEepeil HampsKEHUs B
JTMHAN?

6. Kak BiusieT CHU)KEHHE YPOBHS HAIpPSKEHUS HAa paboTy 3JIEK-
TPOIPUEMHHUKOB?
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Tema 6. Pacyer morepbr MOIIHOCTH U JHEPIrUM B JIMHUSAX
3JIeKTpomnepena4y u Tpancopmartopax

Ha mpakThueckoMm 3aHSATHHM paccMaTpUBaeTCs U OOBICHSIETCS
BBINMMOTHCHKE paszzaeina 1.9 kypcoBoro mpoekra [13].

3agaum U ynpaxHeHust

1. MamuHOCTpOUTEIBHBIA 3aBOJI, MOTPEONISIOMINI MOITHOCTh
(40 + j30) MBA, nuraerca npu Hampsbkennn 220 xB. OxHouenHas
JIVMHUSA JJIEKTPOINEPENAYN TPOTKEHHOCTHIO 180 KM BBIIOIHEHA MPO-
BogoM AC-240/32. Omnpenenuth MOTEPH AKTHBHOM W PEAKTUBHOMN
MOIITHOCTH B JINHUH.

2. Tpexdaznas BozaymHas ceth 35 kB nporskeHHOCTBIO 30 KM,
BbITIOJIHEHHAs ipoBoAoM AC-120/19, muTaeT CTaHKOCTPOUTEIHHBIN 3a-
BOJ, KOTOPBIN 1oTpedsier momHocTh 5500 kBA. Koaddunuent mori-
HOoCcTH COSQ = 0,8. Bpems UCIONB30BaHUS MAKCHUMAJIBHOW Harpy3Ku
Tyaxe = 4500 4. Onpenenuts NOTEPIO aKTUBHOM SHEPTUM 3a TOI.

3. Ha rnaBHOVW moHMXaromiel MOACTAHIIMN MAITHHOCTPOUTEIb-
HOTO 3aBOJ@ YCTAHOBJIEHBI J[Ba MapaJIEIbHO padOTarolIUe TpaHC-
dbopmaropa tuna TJ[H-16000/110. MakcumanbHasi MOIIHOCTb, TO-
TpedusieMas 3aBOJIOM, Syp = 25 MBA, Ko3(pQHUIHMEHT MOIIHOCTH
cosp = 0,8. Bpems wucnonp3oBaHHs MaKCUMaJIbHOW Harpy3Ku
Tyace = 4300 4. OnpenenuTs NOTEPI0 aKTUBHOM M PEAKTUBHOM MOIII-
HOCTH B TpaHchopMaTopax, a Takke MOTEePI0 aKTUBHOW SHEPTUM 3a
TO/I.

4. CTyneHTbl CaMOCTOSITEIbHO MPOU3BOJAT MPHUOJIMKEHHBIN
pacyeT MoTepb AKTUBHOW U PEAKTUBHOM MOIIIHOCTEW B CETHU COTJIACHO
WHJIUBUIYaTbHOMY 3aJIaHUI0 HAa KYpCOBOE€ MPOEKTUPOBAHUE, TO €CTh
IIPOM3BOJAT pacyuer pasjaena 1.9 kypcosoro npoekra [13].

KoHTpoJIbHBIE BONIPOCHI

1. Kak paccuntars moT€pyu MOITHOCTH B JJUHUSAX ?

2. Kak paccunrarh moTepyu MOITHOCTH B TpaHCchopMaTopax?

3. Kak paccunTaTh nOoTepH 3JIEKTPOIHEPTUU B JINHUSX ?

3. Kak paccuuTaTh MoTepH JIEKTPOIHEPTHU B TpaHChopmaTopax?
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4. YTo Takoe 4KCII0 4aCOB UCITOJIb30BAHUS MAKCUMYyMa Harpy3Ku
TMaKC?
5. Uto Takoe BpeMsi MaKCUMAaJIbHbBIX TTOTEPH T?

Tema 7. CocraBieHue 0aJaHCOB AKTHBHOM U PEaKTHUBHOM
MOILHOCTH B ceTH. BbI00p KOMIIEHCUPYIOLIET0 YCTPOHCTBA

Ha mpakTuyeckom 3aHATHH PAcCMAaTPHUBACTCS W OOBICHICTCS
BEITIOJIHEHHE pa3aena 1.10 kypcoBoro npoekTa [13].

3agavu ¥ ynpaxHeHust

1. CTyneHThl caMOCTOSITEIbHO COCTABJISIIOT OajaHC aKTUBHOU U
PEAKTUBHOW MOIIIHOCTH B CETH COTJIACHO MHAMBHUIYAIbHOMY 3aJaHUIO
Ha KypCOBOE€ MPOEKTUPOBAHUE, TO €CTh MPOU3BOIAT pacyeT paszjeia
1.10 xkypcoBoro npoekra [13].

2. CTyAeHTBI CaMOCTOSTEIIPHO MPOU3BOJAT BHIOOP KOMIIEHCH-
PYIOILIETO YCTPOMCTBA COINIACHO MHAMBUIYATbHOMY 3aJaHUI0 Ha Kyp-
COBOE IpOoeKTUpoBaHKe, pasaen 1.10 xypcoBoro npoekra [13].

KoHTpo/ibHBIE BONPOCHI

1. JIns gyero cocrapiseTcs OajJaHC aKTUBHON MOIITHOCTH B CETH?
2. JIns1 yero cocTaBisieTcs: OaJlaHC PEaKTUBHOM MOIITHOCTH B CETH?
3. UTo Takoe KOMIIEHCAIUS PEAKTUBHON MOIIHOCTHU B CETU?

4. Kak BbIOpaTh KOMIIEHCUPYIOLIEE YCTPOHUCTBO?

Tema 8. TexHHMKO-3KOHOMHYECKHE OCHOBBHI NMPOCKTHPOBAHUA
JIeKTpr4YecKux cereil. CocTaB/ieHHE MOJHBIX CXE€M YJIEKTPHYECKHX
coequHeHUH. OCHOBHbBIC TEXHHUKO-JKOHOMHMYECKHE IO0KA3aTeJu
U KpPUTepHMH BbIOOpPa ONTHMAJIBLHOIO BapuaHTa. OmnpeaeseHue
3aTpaT HA BO3MeLIeHHe MOTEePb MOIIHOCTH U JHEPTUH

Ha npaktudeckoM 3aHATHH paccMaTpUBAETCS U OOBSCHSICTCS
BEITIOJIHCHHUE pa3eioB 2.1 u 2.2 xypcoBoro mnpoekra [13].
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3agavu ¥ ynpaxkHeHust

I. CryneHTBl CaMOCTOSITEIBHO COCTABJIAIOT MOJHBIE CXEMBbI
AJIEKTPUYECKUX COECAUHEHUN 3aMKHYTOW M PAa3OMKHYTOW CETEN CO-
IJIaCHO WHJWBUIYyAJbHOMY 33JJaHUI0 Ha KYPCOBOE MPOCKTUPOBAHME,
TO €CTh BBITOJHSIOT pa3aei 2.1 xypcoBoro npoekta [13].

2. CaMOCTOSATEILHO ONPEECIISIIOTCS YdKOHOMUYECKHUE MTOKA3aTEIN
U BBIOMpAETCS I11e71eCO00pa3HbId BapUAHT COTJIACHO WHAWBHUIYaJbHO-

MY 3alaHUI0 Ha KYPCOBOC IIPOCKTHPOBAHUC, PACCUHUTBIBACTCA PA3ACII
2.2 [13].

KoHTpoJsibHBIE BONPOCHI

1. IIpuBenuTe mpuMepsl CIIOCOOOB MPUCOEAUHEHNS TOACTAHIUN
K CETH.

2. llpuBenute npuMeEpbl THUMOBBIX CXEM PACHPEICIUTEIbHBIX
ycrpouctB 35—750 kB.

3. Kakue TunoBble CXeMbl paclpeIeInuTebHbIX YCTPOUCTB MPH-
MEHSIIOTCS Ha HanpsbkeHue 110 kB?

4. Kakne TUIIOBBIE CXEMBI PACTIPEAECIUTEIBHBIX YCTPOUCTB MPH-
MEHSI0TCS Ha HanpspkeHne 220 kB?

5. Kakne TeXHUKO-3KOHOMUYECKHE MOKA3ATENH 3JIEKTPUUECKUX
ceTell HeoOXOANUMO OIPEAENNUTh MPU BBIOOPE LETECO00Pa3HOroO Bapu-
aHTa Ha OCHOBaHWH TEXHUKO-3KOHOMUYECKOTO pacyera?

6. Kak onpenenstoTcst 3aTparsl Ha BO3MEIIEHUE MOTEPh MOIIHO-
CTH W DHEPTUHN?

7. Kak onpenenstorcsi KanuTalbHbIE 3aTpaThl HA PACCUUTHIBAC-
MBI BAPUAHT CETHU?

Tema 9. Pacuer morokopacnpenejeHusi B Pa30MKHYThIX
murapmux cerax 110-220 kB 0e3 y4dera moreps, MOIIHOCTH
U C Y4eTOM NMOTEPb MOIIHOCTH

Ha nmpakThueckoM 3aHATHH PacCMaTPHUBACTCSA METOAUKA BBIITOJI-
HeHus pasnenaoB 3.2 u 3.3 xypcoBoro npoekta [13] mis pa3oMKHYTO#M
CCTH.
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3agavu ¥ ynpaxkHeHust

1. Harpy3ka S, = (15 + j10) MBA mnmrtaercs OT IIUH 3JICKTPO-
cra"Himu no oxHouenHon auaun 110 kB mmuoi | = 80 kM, BEIION-
HeHHoW mpoBojgoM AC 120/19. ComnpoTuBiieHHS W TPOBOJIUMOCTD
JIDIL: Ryp = 24,48 Owm, Xip = 34,72 Om, By, = 208,8:10° Cm. Mozyis
HanpsokeHus Ha muHax OC U, = 116 kB. Onpenenuts MOIIHOCTD Sy,
BbIPaOATHIBAEMYIO SJICKTPOCTAHIIMEH U HAIpPSHKEHHUE B KOHIIE JIMHUU
U,. (Pacuer no aHHBIM Hayaja JUHUHN).

Cxema 3aMelleHUs] JIMHUM 3JIEKTPOIepeaun MpecTaBlieHa Ha
puc. 2.

u2 If23 X23 u3
+2 1 — YN 3+
S, S Sys
'jQI({Qg 'jQ:23 §

Puc. 2. Cxema 3aMenIeHNs TUHUU BJIEKTPONEepeIaunt

2. CTyAeHTBI CaMOCTOSITEIbHO TPOU3BOMAT pPacdeT IMOTOKOpAC-
IpeJIeJCHUS B CETH 0€3 ydeTa MOTeph MOITHOCTH COIVIACHO WHJIUBH-
IyallbHOMY 3a/IaHHI0 Ha KYypCOBOE MPOEKTHUPOBAHUE, PACCUNUTHIBAIOT
paznen 3.2 KypcoBoro npoekra [13] 1 pa3oMKHYTOH CeTH.

3. CTyIeHThl CaMOCTOSITEIIBHO TPOU3BOIST pacueT MOTOKOpac-
npeneieHUusT B PA30OMKHYTHIX IMHTAIOIIMX CETAX C YYETOM TOTEPh
MOIITHOCTH COTJIACHO CBOEMY HWHIWBHUIYaTbHOMY 3aJaHUI0 HA KypCO-
BOC TIPOCKTUPOBAHUE, TO €CTh MIPOU3BOJIAT pacueT paszjaena 3.3 Kypco-
BOTO TIpoekTa [ 13] 11 pa3oMKHYTO#H CETH.

KOHTpOJIbeIe BOIIPOCHI

1. KakoBa meToauka pacyera IMOTOKOPAaCHpeNesieHUus B pas3o-
MKHYTBIX CETSIX MECTHOTO 3Ha4YeHHUs 0€3 ydeTa MOTeph MOITHOCTH?

2. KakoBa MeToamka pacdeTra MOTOKOpPACTPEISTICHUS B Pa3o-
MKHYTBIX nuTaromux cetsx 110-220 kB 6e3 ydera moteph MOIIHO-
cTu?
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3. Kak HallT1 pacuyeTHYIO HArpy3Ky IMOJICTAaHIINM ]

4. KakoBa MeTOJMKa pacyeTa MOTOKOPACHPEAEICHUS B pa3o-
MKHYTBIX nuTarommx cetsix 110-220 kB ¢ yuetom noteps MOITHOCTH?

5. Kak onpenenuts moTepu MOITHOCTH B JIMHUU?

6. Ha kakyro BeIWYUHY OTJIMYAETCS MOUIHOCTh, MPOTEKAIOIIas B
HayaJie JINHUKA OT MOIIHOCTH, MPOTEKAIOIIEH B KOHIIE JTUHUU ]

Tema 10. PacnpenesieHue MOTOKOB MOHIHOCTEH B MPOCTBIX
3aMKHYTBIX ceTAX 0e3 y4eTa noTepb MOIIHOCTH

Ha npakTryeckoM 3aHITUU pacCMATPUBAETCA U OOBSICHSETCS BbI-
MOJIHEHUE pazjena 3.2 KypcoBoro npoekta [13] a1t 3aMKHYTOM CEeTH.

3agavu M ynpaxHeHust

1. Cxema 3aMelleHus1 3aMKHYTOM CETH, MUTAIOIICH 2 Harpy3KH,
MOIITHOCTh KOTOpBIX S; = (30 + j5) MBA u S, = (55 + j30) MBA,
n3obpakeHa Ha puc. 3. HomwumnuanpHoe Hampspkenue JIOII
U, =110 B.

Zroc _Zu Lo

P2C 10+j 5 1 20+j 10 2 30+j15  pnrc
& i 1 i ¢ ¢ 1 i ¢ ¢ 1 ¢ <

-0,5chp3C_1 -OlSchP3C»1 -OlSjQCIZ 'O,Schlz '015chP3c’»2 -0’5chP9C’-2

-j1 -j1 -j2 -j2 -j3 -j3
2:NS,,. 2:AS,,
>2(0,1 +j0,8) >2(0,1 +j0,8)

[]0,5(2,03’54;;;190) [] 0,5(2,%54;Zf190)

A Y l-jQK

S S

>=nl ~n2 H 0

: : 2
30+i5 55 +i 30

Puc. 3. Cxema 3aMelieHust 3aMKHYTOM CETH
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ConpoTHBIIEHUS JIMHUW 3JICKTpoIepeaady paBHbL: Zpycg = (10 +
+j5) Om, z1,=(20 +j10) OM, Zprc-p = (30 + j15) Om. MoimHOCTH,
reHepupyembie JuHUAMH, paBHBL: — 0,5 JQeprca = — j1 MBAp;
— 0,5 jQc2 = —j2 MBAp; — 0,5 jQcprc2 = — j3 MBAp. MouiHocTh
KOMIIEHCUPYIOIIETO YCTPOWCTBA, YCTAHOBICHHOTO HA IOJICTAHIUU 2,
— JQ« = —j20 MBAp. Ha noacraHIusx yCTaHOBJICHBI 1O 2 JBYX0OMO-
TOYHBIX TpaHchopMaropa. Breiciiee HOMHHAJIBHOE HANPSKEHUE
Tpanchopmaropa Uy, = 110 kB, HU3IIee HOMUHATILHOE HAMPSHKECHUE
U = 10 xB. IlogHoe compoTHUBIEHHE OJHOTO TpaHchopMaTopa
Z, = = (2,3+ jJ190) Om. IToTepu MOIIHOCTH XOJOCTOTO XOJAa TpaHC-
dopmatopa AS,,, = (0,1 + jO, 8) MBA Hanpsixkenue POC B pexume
MaKcUMasbHBIX Harpy3ok Upsc™ o = 1,1. PaccumTaTth moTokopacmpe-
nejeHue 0e3 ydera MOTeph MOIIHOCTH B PEXKUME MaKCHMaJIbHBIX
Harpy3okK.

2. CTyA€HTBHI CaMOCTOSITESIbHO MPOU3BOAAT pacueT pasjaena 3.2
KYpPCOBOT'O MPOEKTA COTJIACHO WHAWBHUIYaJTbHOMY 33/IaHUIO HAa KypCO-
BOC npoekTupoBanue [13] mis 3aMKHYTOM CeTH.

KoHTpoJsibHBIE BONPOCHI

1. Kakyto ceTh Ha3bIBaIOT MIPOCTOM 3aMKHYTON CEThIO?

2. KakoBa MeTo/MKa pacuera MOTOKOB MOIITHOCTEH B MPOCTHIX
3aMKHYTBIX CETSIX 0€3 ydeTa moTeph MOIIIHOCTH?

3. Kak ompenenuTh moTepu MOIIHOCTA B TpaHcpopmaTope B
MaKCHMaJIbHOM PEeXUME?

4. Kak onpenenuts NOTOKH MOITHOCTH OT POC?

5. Kak onpenenutb TOUKY MOTOKOpPa3/ieia MOIIHOCTEN?

Tema 11. Pacnpenesienne mMOTOKOB MOIIHOCTEH B NMPOCTBIX
3aMKHYTBIX CETAX C y4€TOM MOTEPb MOLIHOCTH

Ha npakTryeckoM 3aHITUU pacCMATPUBAETCA U OOBSICHSIETCS BbI-
MoJIHEHHUE pazzena 3.3 KypcoBoro mpoekTa [13] a1t 3aMKHYTOM CEeTH.
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3agavu ¥ ynpaxHeHust

1. Ycnosue 3amaun Ne 1 x teme 11. Cxema 3amenieHus npuBe-
JieHa Ha pucyHke 3. PaccunTaTh MOTOKOPACIPEICICHUE C YUYETOM T10-
TE€pPb MOIIHOCTH B PEXUME MAaKCUMAJIbHBIX HAarpy30K.

2. CTyAeHTBl CaMOCTOSATEIBHO MPOMU3BOMAT pacueT pazaena 3.3
KYpPCOBOT'O MPOEKTa COTJIACHO MHAUBUIYATbHOMY 3aJIaHUI0 Ha KypCo-
BOC mnpoekTupoBanue [13] a1 3aMKHYTOH CETH.

KoHTpoJIbHBIE BONIPOCHI

1. B yem oTiiume npocTor 3aMKHYTOM U CIIOXKHOM 3aMKHYTOW CETH?

2. KakoBa MeToaMKa pacyeTa MOTOKOB MOIIHOCTEN B MPOCTHIX
3aMKHYTBIX CETSIX C Y4E€TOM MOTEPb MOITHOCTHU?

3. Kak onpenenuts NOTEPU MOITHOCTH B JIUHHUU DJICKTPOIEpEaa-
YU B MAKCUMAaJIbHOM peXUME?

Tema 12. OnpenesieHue najeHuil HANPSKEHUsI HA y4acTKaX
CeTH M pacyeT [ACHCTBUTEJIbHBIX HANPsKeHU HAa MIHHAX
MOJACTAHIUM. Br10op peryJupoBOYHBIX OTBETBJICHU I
TpancpopmaropoB ¢ PIIH coriaacHo ycjoBHUSM BCTPEYHOIO
peryJMpoBaHUsA NMOACTAHIUMN

Ha npakThueckoM 3aHATHHM paccMaTpUBaeTCs U OOBICHSICTCS
BBINIOJIHEHUE pa3aeiioB 3.4 u 3.5 kypcoBoro npoekra [13].

3amaum U ynpaxHeHust

1. Ha pailoHHO#1 MOJICTAaHIIMUA YCTAHOBIIEH TpaHchHOpMaTop TUIA
TJIH-10000/110. HanpsikeHre Ha IepBUYHON 0OMOTKa TpaHchopma-
TOpa Nnpu MakcuMmaiabHOM Harpy3ke U; = 103,8 kB, a B MOMeHT Mu-
Humyma Harpy3ku U;" = 109,3 kB. Ilorepu HampsixeHuss B TpaHC-
dbopMaTope CoCTaBIAIOT: Mpu MakcumaiabHOM Harpyske AUt = 4,5 %,
npu MunuManbHoi Harpyske AUr" = 1,54 %. Onpegenuts quana3oH
peryinpoBaHus TpaHchopmaTopa, €Ciiv Ha MOJICTAHIIUA OCYIIECTBIIS-
€TCS BCTPEYHOE PETYJIUPOBAHKE HAIPsDKEHUS. BrIOpaTh OTBETBICHUS
Tpanchopmaropa ¢ PIIH B pexxuMe MakCuMalbHOM M MUHUMAJIbHOM
Harpy3okK.
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2. CTyA€HTBI CaMOCTOSITEILHO MPOU3BOJISIT pacueT paszjienon 3.4
1 3.5 KypcOBOro mMpoO€KTa COINIACHO MHAMBHAYAJIbHOMY 3aJaHHUIO Ha
KypcoBoe npoekTupoBanue [13].

KoHTpoJbHbIE BOIPOCHI

1. O6nacts npumeHenus Tpancdopmartopon ¢ PITH.

2. O6nacte npuMenenus Tpanchopmatopos ¢ [1bB.

3. KakoBbI yCIIOBUS BCTPEUHOTO PETYJIMPOBAHUS HAMPSIAKECHUS B
TpaHcpopmaTopax?

6. Cniicok peKkoMeH/1yeMOii JTUTepaTyphl

OcHoBHas JuTepaTrypa
1. Cubukun, 1O.]JI. OcHOBBI 3JEKTPOCHAOXKEHHS OOBEKTOB:

ydyebHoe mocodue. — MockBa, bepnun : [upekr-Menua, 2014, —
328 c. — Pexxum noctymna:
http://biblioclub.ru/index.php?page=book&id=229842. — 3arn. ¢

skpana. (03.07.2017)

2. Koctun, B. H. DnekrposHepreTudyecknue CUCTEMBI U CETH :
ydeOHOe mocoOue sl CTYAEHTOB BY30B, 00yUalOIMUXCs M0 HampaBJie-
HUIO "DJIEKTposHepreTuka u aekrporexuuka'. — Cankr-IlerepOypr :
Tpownmkwmit mocTt, 2015. — 304 c.

JlonosiHUTEIbHASA JIUTEpPATypa

3. CmypnoB, E. C. ABTOMaTH3aIis u AUCHIETYESPU3AIIS CUCTEM
anekTpocHabxkeHusi. — Mocksa : Jlaboparopust kauru, 2010. — 101 c.
— Pexxum nocryma:
http://biblioclub.ru/index.php?page=book&id=86340. — 3aru. ¢ skpa-
Ha. (03.07.2017)

4. Unenvuuk, B.1. DnexTpuueckue CUCTEMBbI U CETH . YUYECOHUK
JUJISL CTYAEHTOB BJIEKTPOIHEPIrETUUECKUX CIIENUAIBHOCTEN. — MOCKBA :
Dueproarommsaar, 1989. — 592 c.

5. JIeikuH, A.B. DnekTpuyeckue CUCTEMBI U CETH : y4eb. MoCco-
oue / HoBocu6. roc. texH. yH-T. — HoBocubupck : HI'TY, 2002. —
248 c.

6. Ilocnenos, I'.E. Dnexkrpuueckue CUCTEMBI U CETH : yYEOHHK
1151 sHepreT. cnenuanbHocteit By30B / I'. E. Ilocnienos, B. T. ®denuH,



http://biblioclub.ru/index.php?page=book&id=229842
http://biblioclub.ru/index.php?page=book&id=86340

18

I[1. B. JIerues; nox pen. B. T. ®eauna. — Munck : Texnonpunr, 2004.
— 720 c.

/. CrpaBOYHHMK MO MPOCKTUPOBAHUIO IJIEKTPUUECKUX ceTeil /
N.T. Kapanetrsn [u ap.]; nox pen. . JI. ®aitbucoBruua. — MockBa :
N3n-so HII DHAC, 2006. — 320 c.

8. I'epacumenko, A. A. Ilepenaya u pacnpeaeaeHue dJIEKTpUIe-
CKOM sHeprum : y4yel. mocodue Jjis CTyJACHTOB BY30B, 0OOYyUYarOIIUXCs
M0 HAMpaBJICHUIO MOATOTOBKH "OnekTposnepretuka” / A. A. I'epacu-
MeHko, B. T. ®enun. — PoctoB-Ha-/lony : ®enukc, 2006. — 720 c.

9. I'epacumenko, A. A. Ilepenaya u pacnpeaeaeHue dJIEKTpUIe-
CKOM dHepruu : yde0. mocobue ajig CTYJEHTOB BY30B, 00yYaIOIIUXCSA
110 HaIpaBJICHUIO MOATOTOBKHU "JjekTposHepreruka’ / A. A. I'epacu-
MeHko, B. T. ®enun. — PoctoB H//] : ®enukc, 2008. — 720 c.

10. bypman, A.Il. YnpaBieHne mOTOKaMH JJIEKTPOIHEPTUU H
NOBbIIIEHUE d(PHEKTUBHOCTHU DJICKTPOIHEPIETUUECKUX CUCTEM : yueO.
nocooue il CTYACHTOB BY30B, OOYYArOIIUXCS MO HaIpaBICHUSIM
MMOATOTOBKHU "DNEKTpO3HEPTreTUKA", ""DIIEKTPOTEXHUKA, DIEKTPOMEXA-
Huka u amekrporexnonorun" / A. I1. bypman, FO. K. Pozanos, 10. T
[ITakapsiH. — MockBa : MDOU, 2012. — 336 C.

11. T'epacumenko, A. A. Ilepegaua u pacnpeneiieHUE IEKTPHU-
YECKOM PHEpPruu : y4eOH. mocodue IJjisi CTYJEHTOB BY30B, 00Oydaro-
muxcs no HanpasyieHuro noarotoBku 140400 "DnexkTposHepreTuka u
anexktporexHuka" / A. A. I'epacumenko, B. T. ®enun. — Mocksa :
KnoPyc, 2014. — 648 c.



