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1.1

1. CTpykrypa u colep:kaHue JUCHUITHHBI

Lenu v 3amaun TUCIUIUIMHBL, €€ MECTO B y4EOHOM TIpoIiecce

L[GJIBIO npenogaBanusl OUCIHHUIIIINHBI ((KI/I6€pHeTI/ILICCKI/I€ OHCPICTUYICCKUC CHU-

CTeMbD» SIBISIETCS (POPMHUPOBAHUE y CTYJECHTOB COBPEMEHHOTO YpPOBHS TE€OpETHYE-

CKUX 3HaHHMH B 00J1acTH YIIPABJIICHUA PEKUMAMU U PA3BUTUCM IJJICKTPOIHCPICTHYC-

ckux cucrtem (23C), a TakKe MOATOTOBKA CTYJEHTOB K OCBOCHUIO CHEIUAJIbHBIX

JUCIIMITIIINH.

1.2

3ajauu NpenoiaBaHus JUCHUILINHBIL:

® U3JIOKUTh CUCTEMHO B (hopMe, TOCTYITHOM /1JIsi TOHUMaHUSI CTyI€HTaMU, CBe-
JICHUS O TIepe/ladye U paCHpeAeICHUN JIEKTPUUECKOM SHEPTUHU, METO/IbI pac-
4yéTa HOPMAJIBHBIX PEKUMOB BJICKTPUUECKUX CETEU U UX MTPOCKTUPOBAHUS,

® U3YyYUTHh OCHOBHOE OOOPYJOBaHUE AIEKTPUUYECKUX CETEH 3JIEKTPOIHEPIreTH-
YECKUX CHUCTEM, METOJAbl M AJITOPUTMbI PACUETOB PEKUMOB BJIECKTPUUECKUX
ceTeH ;

® [IPUBUTH HABBIKW MPOBEACHUS PACUETHO-aHAIUTUUECKON pabOThI 1JIs IPUHS-
THS TEXHUYECKM W SKOHOMHYECKH TPAMOTHBIX PEUICHHUM IO YIPABJICHUIO
HOPMaJIbHBIMHU PEXKHUMaMH U Pa3BUTHEM DJICKTPUUECKUX CETeH, oOecreunBa-

IOIIKX 3PPEKTUBHYIO ACSATENBHOCTh SHEPTOCUCTEM.

CBs13b C NpeAmCCTBYIONIMMHA U MOCICAYIOIMUMHA JUCHHUIIIIMHAMHA

I[I/ICI_[I/IHJ'H/IHa OTHOCHTCS K IUKITY HpO(i)eCCI/IOHaJIBHBIX JUCITUITIINH.

(DYHI[aMeHTaHBHI)IMI/I OCHOBaMHu IIpCliogaBaHUsd AHUCHUIIIIMHBL  ABJIAIOTCA:

«BbICIIAA MaT€EMaTHKa», «CIICHUAJIBHBIC I'JIaBbl MAaTCMAaTHUKHN)) (pa3glem>1: BCKTOpHAasd

anrebpa, Teopus (QYHKIHM, CUCTEMbl YpaBHEHUM), «(hU3UKa», «KOHIICTIIUN COBpE-

MEHHOT'O €CTECTBO3HAHUS (pa3ies JJIEKTPUUECTBO), «00111as SJHEPreTHKay (Pa3iebl:

obmmue cBefeHuss o0 IHEpPreTHukKe, NEKTPOTEXHUYECKOE O0OPYIOBaHUE 3JIEKTpUYE-

CKHUX CTaHHI/Iﬁ H SHCPICTUICCKUX CUCTCM, DHCPICTUYCCKUC CHUCTCMbI, JIMHHUH 3JICK-



TpoIepeaun), «TEOPETUYECKUE OCHOBBI IJEKTPOTEXHUKH (pa3jielibl: TeOpus JJICK-
TPUUECKUX LIETIEN IEPEMEHHOIO TOKA)).

JIMCIUTUIMHBL, P W3YYCHUH KOTOPBIX OYIyT MCIOJIB30BATHCS KOMIICTEHITUU
(3HAHUA, YMEHUS, U HABBIKK), IPUOOPETEHHBIE B pe3yJbTaTe U3YUYECHHs TAaHHOM JHC-

IUIITIMHBI: BCC CIICHUAJIBHBIC TUCHUIIIINHBI, ITIPAKTUKHU U HHHHOMHBIﬁ ITPOCKT.

1.3. TemaTtnueckuii IIaH JUCLUILINHGI
Pa3zoen 1. Beeoenue. Odowasn xapaxmepucmuxa I3C, snekmpuyeckux cemell

OcHOBHBIC TOHSITHUSI, TEPMUHBI U OMNpEACIICHUS. XapaKTEPUCTUKA Mepeaadu
AIEKTPOIHEPTUHN NIEPEMEHHBIM M MOCTOSTHHBIM TOKOM. XapaKTEPUCTUKH CUCTEM IIe-
penauu W pacrpeneneHus ekTpodHeprun. CucrteMa mepefadyd U pacupeacsieHUs
AIEKTPOIHEPTUH.

Jlureparypa [4.1], [4.2], [4.3]
Pazoen 2.

Tema 2.1. Ilpunyunvl KOHCMPYKMUBHO20 UCNOJHEHUS CUTIOBbIX IIEeMEHMO8
9JIeKMpPUYecKol cemu

Boznymnsie (BJI) u kabenbubie nunun (KJI) anekrponepenauun. BJI ¢ pacen-
néuupiME (hazamu. [[ByxoOMoTouHBbIE TpaHchopMaTopbl. TpEXoOMOTOUHBIE TpaHC-
dbopmartopsl. ABToTpanchopmaropsl. KoMneHcupyomnme ycTpoiicTna.

Jlutepatypa [4.1], [4.2], [4.3], [4.4], [4.5]

Tema 2.2. Cxemul 3amewyeHusi 31eMeHmMOo8 INeKMPULecKot cemu u ux

napamempuol

[TapameTpsl cxem 3amemiennss BJI u KJI. [Tapamerpsl cxem 3amenieHus TpaHc-
dbopmartopoB. Harpysku u ux rpadguku. CTaTuueckue XapakTepUCTUKU HAarpy30K.

Jlureparypa [4.2], [4.3], [4.4], [4.5]
Pa3zoen 3.

Tema 3.1. Pacuém pedxcumog 21emenmo8 31eKmpudeckux cemeti



Pacuérel pexxuMOB JIMHUN U TPAaHCPOPMATOPOB MO TOKY U MOIIHOCTH Harpy3-
ku. KpyroBele nuarpammbl JuHuKA. BeKTOpHBIE nuarpaMMmbl TOKOB M HaIpsSKEHUU
JIMHUMU.

Jlutepatypa [4.2], [4.3], [4.4], [4.5]

Tema 3.2. MemooOvl pacuémos YCMAHOBUBUIUXCS PEHCUMOS INEKMPUUECKUX
cemeil

OOmias xapakTepuCTHKa 3aJladyd pacyéTa M aHallM3a YCTAaHOBUBLIUXCS PEXKHU-
MOB JJIEKTpHUECKUX ceTer. Pacu€THpie cxembl. Pacu€THBIE pEKUMBI DIIEKTPUUECKUX
cerer. Pacu€rbl pekMMOB Pa30MKHYTBIX IEKTPUYECKUX ceTe. Pacd€rel pexuMoB
IIPOCTBIX 3aMKHYTBIX JJIEKTPUUECKHUX CETEM.

Jlureparypa [4.2], [4.3], [4.4], [4.5]

Tema 3.3. OcHogbl pacuéma ycmaHOBUBUIUXCSL PEHCUMOB DNeKMPUUECKOU cemu
Ha 9BM

Marematnyeckas MOCTaHOBKA 3a/1a4i. MeTo1 y3JIOBBIX HaIpsHKEHUH. MeTo bl
pelIeHnss CUCTEM YPaBHEHHMM YCTAHOBUBIIHUXCS PEKHUMOB JIIEKTPUUYECKUX CETEH.
[Ipumenenne 9BM st pac4€TOB pEKUMOB.

Jluteparypa [4.2], [4.3]

Pazoen 4. Texnonoeuueckue nomepu snexkmposunepeuu. Memoowl pacuéma u ananusa
nomepwv 3NeKMPULEeCcKoll dHepeul

OO6mras xapakTepucTHKa 3a7ad pacuéra, aHaIu3a U CHUXKEHUS MOTEPh DJICK-
TpO3HEpruu. MeTo1 onepaTuBHBIX pacyEToB. MeToa pacu€THbIX CyTOK. MeTon uunc-
Jla 4YacCOB HAMOOJIBIIUX MOTEPh MOIIHOCTU. OlleHKa OTEPh Mo 00001EHHON HHGOP-

Mal 0 CXEMax U Harpys3kax CCTH.

Jluteparypa [4.2], [4.3], [4.4]



Pa3zoen 5. PecynuposaHue pexrcumos 31eKkmpuieckoli cemu

Tema 5.1. Ocnogwvl pe2ynuposanusi peicumMos d1eKmpuyeckol cemu

3agaun perynupoBaHusi pexxuMoB. CocoObl U Cpe/ICTBA PETYIUPOBAHUS Pe-
*KuMoB. [lokazaTenn kadecTBa 3JIEKTPUUYECKOW SHEpruu. PerynnpoBaHue Harpske-
HUS TaTbHUX AJIEKTporiepenaad. PerynmupoBanre HanpsHKeHUS B CHCTEMOOOpasyromen
CETH.

Jlutepatypa [4.1], [4.2], [4.3], [4.4] , [4.5]

Tema 5.2. Pecynuposanue HanpsajiceHus 8 pacnpeoeiumeibHblx Cemsix

PerynupoBanue Hanpspkenust TpaHchopmaropamu ¢ PITH. Bribop pexumon
pEryJIMpOBaHMs HAMNPSDKEHUSI B paclpeIeNIUTENIbHBIX CeTsAX. PerynupoBanue Hampsi-
YKEHUSI UBMEHEHUEM ITOTOKOB PEAKTUBHOUN MOIIIHOCTH.

Jlureparypa [4.2], [4.3], [4.4], [4.5]

Tema 5.3. Onmumusayus pexrcumos 31eKmpudecKou cemu

3agaun U KPUTEPUU ONTUMHU3ALMU. YTIPABICHHE MOTOKAMU MOIIHOCTH B 3a-
MKHYTBIX ceTsX. OCHOBBI ONTUMM3AINHN PEKUMOB CUCTeMOOOpa3yromux cereit. Or-

TUMHU3aUs PEKUMOB PACIIPCACIUTCIbHBIX ceTe.

Jluteparypa [4.2], [4.3]

Pa3zoen 6. Oyenusanue cocmosinus u uoenmuguxayus ¢ 39C

Tema 6.1. Cmamuuecxoe oyenusarue cocmosinusi II3C.

3amaun obOecrieuyeHrs KadecTBa IUCIIETYEPCKON MHpOpManuK. Y paBHEHUS CO-
CTOSIHUSI DJICKTpUUECKON ceTh. KpuTepuu cTaTHdaeckoro oleHUBaHUsI COCTOSTHUS. AJl-
TOPUTM CTATHYECKOTO OIICHUBAHUS COCTOSIHHSI CETH.

Jluteparypa [4.6]

Tema 6.2. Uoenmughuxayus napamempos cxem 31eKmpusdeckKux cemei

Xapaktepuctuka 3amaud. MmeHTudukanus mapamMeTpoB CXEMBI 3aMEIICHHUS
muHuu. Vnentudukams napaMeTpoB CXeMbl 3aMEMICHUS JBYyXOOMOTOYHOTO TPaHC-
dbopmaropa. Unentudukamus mapameTpoB TpEXOOMOTOYHOTO TpaHcopmaTopa (aB-

ToTpaHchopmaropa).



Jlutepatypa [4.6]

1.4. HepequL BOIIPOCOB AJIA IMTOATOTOBKH K 9K3daMCHaAM

1. Yem oTIMYArOTCS NOHATUSA «CUCTEMA DJIEKTPOCHAOKEHUSD U «IJIEKTPOIHEPIETHU-
4yecKasi CUCTeMan»?.

2. Kakue 3HaueHuss MOLIHOCTEH M JAbHOCTEW Nepefadyd XapaKTEpHbI JUIsl CUCTEM
HepeIadn AMEKTPOIHEPTUH?

KakoBbI OCHOBHBIE ITPUHLINIBI IOCTPOCHUS CXEM IMEPENAYU MIEKTPOIHEPTUH?

UYrto noHrMaeTcs oJ MPOIMYCKHON CLIOCOOHOCTBIO 3JIEKTpOIIepeaun?

[IpenmymiecTBa M1 HEAOCTATKU CIIOKHO3AMKHYTBIX CETEU?

KakoBo Ha3HaueHUE paclpeAeIIUTEIbHbIX CeTen?

KakoBbI OCHOBHBIE KOHCTPYKTUBHBIE 311eMEHTHI BJI?

OcHOBHBIE KOHCTPYKTUBHBIE 311eMeHTHI KJI?

© ©o N oo o B~ W

Kak onpenenuTs akTHBHOE M UHAYKTUBHOE conpoTusiienus JIDII?

10.Kak 3aBUCAT akTUBHAs, peaKTHBHAsl MPOBOJUMOCTh JTUHUH OT T€OMETPUUYECKUX
pa3sMepoB NPOBOAOB U OMOPHI?

11.Kak onpenensitorcst napameTpsl [1-o0pa3Hoi cxembl 3aMeIeHus THHUN?

12.11pu kakuX AJIMHAX MapaMeTphbl TUHUH MOXKHO OTIPEACIIATh TPUOTIKEHHO?

13.CxeMbI 3aMeleHus IByX0OMOTOYHBIX TPaHC(HOPMATOPOB

14.CxeMbl 3aMenieHus TPEXOOMOTOYHBIX TPAaHC(HOPMATOPOB U aBTOTpaHCHOpPMATO-

poB?

15.0mnpenenenre CpeTHUX U CPETHEKBAPATUYHBIX HATPY30K O rpadukam

16.Kak onpenenuth BpeMsl UCIOIH30BaHUS MAKCUMAIBHON HATPy3Ku?

17.Buj TUTIOBBIX CTATUYECKUX XaPAKTEPUCTUK HATPY3KHU MO0 HATIPSDKEHHUIO M 9aCTOTE

18.B kakux ceTsX AOMyCTUMO IpPEeICTaBICHNE HArPy30K B BUI€ HEU3MEHHOTO TOKa?

19.Kak Harpy3ka MOJEIUpPyEeTCss HEM3MEHHBIM COMTPOTUBIICHUEM?

20.Bupl KOMIIEHCUPYIOUINX YCTPOUCTB B CUCTEMOOOPA3yIOIINX U PacTIpeAeIUTENb-

HBIX CCTAX



21.Cxewmsbl 3amemenus KY

22 IMpunuun padotsr CTK

23.Kak ornpenenuTs NOTepro U MajicHue HApsHKEHUs ?

24.3aBUCUMOCTD MOTEPb MOITHOCTH OT TOKA U MOITHOCTH 3JIEKTPOIEepeIaun

25.BexTopHas nuarpaMMa TOKOB U HaIPsHKEHUH 3JIEKTpoIiepe1adn

26.2Tanbl UTEPAlMOHHOIO aJITOPUTMA pacuéTa pekUMa y4acTKa CeTH

27.BexTopHas nuarpaMMa MOIIHOCTEH yJacTKa CETH

28.Pacuért pexxnMa pa3oMKHYTOM CeTH B JBa dTama

29.Kakue ceTr Ha3bIBAIOTCS 3aMKHYTHIMU ?

30.Kak ompenenuTh TOUKY TOTOKOpPAa3aema JIMHUHU C IBYXCTOPOHHUM IMUTaHUEM?

31.Buj ypaBHEHUH y3J710BBIX HAIIPSHKCHUM

32.Martpuiia CoOOCTBEHHBIX M B3aUMHBIX MPOBOJAMMOCTEN y3JI0B

33.Pemrenne cucreMsl HenuHeHBIX Y YH MeTomom 3erinerns

34.Pemenue cuctembl HenmnHEWHBIX Y YH meTonom HeroToHa

35.Kak omnpenenuTh TOKM BETBEH CXEMBI CETU MIPH U3BECTHBIX HAMPSDKCHUSAX Y3TIOB?

36.Kak ompenenuTh MOIIHOCTH BETBEH MPU M3BECTHBIX HAMPSKEHUIX y3JI0B?

37.KoHTpoJIb CXOAUMOCTH UTEPAIIMOHHOTO TIpoliecca pemerus YYH

38.KakoBa cTpyKTypa TEXHOJIOTHUECKHUX TOTEPh FIEKTPOIHEPTHH?

39.Kak onpenensitorcst yCIOBHO-TIOCTOSIHHBIC TIOTEPU AJIEKTPOIHEPTUU TpaHCchopMa-
TOPOB, BO3AYIIHBIX U KaOCTbHBIX JTUHHI?

40.OmpeneneHue Harpy304HbBIX TOTEPh AJIEKTPOIHEPTHMH METOAOM OINEPAaTUBHBIX
pacy€ToB

41.B 4€M CyIIHOCTb ONPEICTICHUs MMOTEPh DJICKTPOIHEPTUN METOJAOM PACUETHBIX CY-
TOK?

42.KakoBa CyIIHOCTb OIpPEAEICHUS MOTEPh 3JIEKTPOIHEPTHH METOJOM CPETHHUX
Harpy3ok?

43.Kax ompenemisitoTcsi moTepy 3IEKTPOIHEPTUU METOIOM YHUCIIa 4aCOB HAUOOJIBIINX
NOTEPb MOUTHOCTH?

44 Kak onpeaessroTcs MoTepy AIEKTPOIHEPTHH B ceTAX Harnpsbkenuem g0 1000 B?
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45.Kakumu noka3areasiMy ONpeIesieTcs KaueCTBO HANPsHKEHUS ?

46.KakoBbl TPUYHUHBI TIOSIBIICHUS OTKJIOHEHUW HATIPSIKEHUS ?

47.Kakue cpencTBa MCIOIB3YIOTCS NIl PEryJUpPOBaHUS HAMPSHKEHUS B CHCTEMOOO-
pasyroleit cetu?

48.Kak QopmynupyeTcst 3agauya peryaupoBaHuUsl HAMPsHDKEHHUS B CHCTEMOOOpasyro-
et cetu?

49.TIpononpHOE U TIOTIEPEYHOE PETYIUPOBAHNE HATIPSHKCHUS ¢ TIOMOIIBIO BOJIBTOI0-
0aBo4HOTr0 TpaHchopmaTopa

50.Be160p oTBeTBICHUHN ABYXOOMOTOYHBIX U TPEXOOMOTOUYHBIX TpaHC(HOPMATOPOB C
PITH

51.KakoBa mocinenoBaTelbHOCTh BbIOOpa oTBeTBIeHUN TpaHcdopmaTopoB ¢ [IBB B
pacnpenenurenabHoit cetu 10(6) kB?

52.CymHOCTh pPETyJIMpOBaHUS HAIPSHKEHUS HW3MEHCHHEM TIOTOKOB PEaKTUBHOU
MOIIIHOCTH

53.Kputepun onTuMu3anuy peKkuMOB dJIEKTPHUECKON CEeTH

54.Kak 3aBUCAT MOTEPU MOIIHOCTH B JIMHUM BBICOKOTO HAMpsDKEHUsI OT paboyero
HaIpPsHKEHUS ?

55.Kaxk ompenenuTh ecTeCTBEHHOE i SKOHOMHYHOE TTOTOKOpaCIpeie/ieHne B 3aMKHY-
TOM ceTu?

56.Kak dopmynupyercs 3aada ONTUMHU3AIMKI PACTIPE/ICTICHUS] PeaKTUBHBIX MOIIHO-
CTCHl ICTOYHUKOB B CHCTEMOOOPAa3yIOIIHNX CETAX?

57.Kak BbIOpaTh ONTUMATBHBIN PEXUM TMapalieIbHO BKIIOYEHHBIX TpaHchOpMaTo-
poB?

58.Kaxk BpIpaBHUBaHHE CYTOYHOTO Tpadvka Harpy3KH MOTpEOUTENel BIUSIET HA TO-
TEPH JICKTPOIHEPTUU B DIICKTPUUECKON ceTh?

59.Kak CHIKArOTCS TOTEPH AJICKTPOIHEPTHH MPU 3aMEHE TTPOBOJIOB Ha MOBBIIIICHHBIE
ceyeHus?

60.Kaxk 3aBucsAT notepu MOIIHOCTU B TpaHChOpMATOpe OT paboyero HanmpsHKeHUs ?
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2.  Kparkme meTtoanuyeckue yKazaHus

2.1. Beeoenue

[Ipu uzydeHuu 3TOro paszzena HeoOX0UMO YSICHUTh (PU3UUYECKUE OCHOBBI T1e-
penayu ¥ pacnpeieleHUus dICKTPUUECKOM SJHEPTUH, CTAHOBIICHUE U COCTaB CUCTEM €€
nepeauyn U pacrpeeieHus, U3yuYuTh MOHATUSA U ONpeJeIeHUs, CBA3aHHbIE C pac-
cMaTpuBaeMoil npobnemoil. OO0patuth 0cO00€ BHUMAaHHUE HA TMOHATHE «PeHCUM»
AIIEKTPUYECKON CHCTEMBI M COOTBETCTBEHHO «NApaMempbl pexcumay, a Takke Ha To,
4TO B JAHHOM JTUCUUIUIMHE PACCMAaTPUBAIOTCS TOJIBKO YCTAHOBHUBIIUECS PEKUMBI.

Jl7is ocyliecTBIEHUS Mepeaadn M paclpeesieHusl dJIEKTPOIHEPTUU HE0OXO-
JTUMBL: 3aMKHYTasl 2JIEKTpUYECKas LEMb U Pa3HOCTh HAMPSHKEHUH O MyTH MeperayH.
OTU YCIOBHS CO3JAI0TCS COBOKYNHOCTBIO YCTPOMCTB: CHHXPOHHBIX T'€HEPaTOPOB,
JVHUA ¥ TPUEMHHKOB 3JIeKTposHepruu. [lo myTu mepenaun ocymecTBisieTcs: mpeoo-
pa3oBaHUe JIEKTPOIHEPTHH C TOMOIIBIO TPaHC(HOPMATOPOB.

VYka3aHHbBIE TPOIIECCHI PEATH3YIOTCS B paAMKaX YHEPTETUUECKUX CHCTEM.

DHepreTudeckasl CHCTeMa - 3TO COBOKYITHOCTD 3JieKTpudeckux ctaHuui (9C)
U IOTpeOuTENeN, CBA3aHHBIX MEXAY COOOM ANEKTPUUECKUMU U TETIJIOBBIMU CETSIMH.

OnekTposnepreruueckas cucrema (99C) - 3To dHepreTuyeckas cucrema 0e3
naporeHepatopoB Ha DC U TEIIOBBIX CETEH.

DJeKTpUUecKas CUCTEMA - 3TO DJIEKTPUIECKAs 9aCTh AIEKTPOIHEPTETUUECKOM
cuctembl (6e3 ko1sioB U TypouH Ha DC).

DJeKTpuyeckas CeTh - 3TO COBOKYITHOCTb JIMHUH, MOACTAHLIUNA U KOMIIEHCH-
PYIOIIUX YCTPOMUCTB.

Pexxum D3C - 310 (prznyeckoe COCTOSHUE CUCTEMBI B JTF000I MOMEHT BpeMe-
HU. PexxuM xapakTepusyercs CeMbl0 MmapaMeTpaMu pekuMa. IDTO: HaIpsDKEHUS BO
BCEX y371aX, TOKH, ITOJIHBIE MOIITHOCTH, aKTHBHBIC MOIIIHOCTH, PEAKTHBHBIC MOIITHOCTH
BO BCEX 3JIEMEHTAX, YIJIbl MEXIYy BEKTOpPaMU HAIPSDKEHUN B Pa3HBIX y3J1aX CHUCTEMBI,

yacToTa. DTH mapaMmeTpbl BcE€ BpeMsi 3MEHsIoTcsl. CyIIECTBYIOT YCIOBHO MOCTOSH-
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HbIE IIapaMeTpbl — IMapaMETPbl CUCTEMBIL. JTO - CONPOTUBJIECHUS U MPOBOJUMOCTU
3JIEMEHTOB CUCTEMBI, KO3 (HUIIMEHTHI TpaHCcHopMaluK TPaHCPOPMATOPOB U T.1I.

B 1aHHON NHCHMIUIMHE paccMaTpUBAIOTCS yCTAHOBHUBLIMECS pekUMbl (YP).
VP - 510 HOpManbHBIE (paboure) u nocieapapuitubie pexxumsl (ITAP).

YP Bce BpeMsi MEHSIOTCS, TaK KaK HEMPEPbIBHO HM3MEHSIOTCS MOIIHOCTH
(Harpy3ku) norpedureneil. [Ipy 3ToOM M3MEHSAIOTCA MOTOKU MOIIHOCTENH M TOKH II0
cetn. ClemoBaTeNIbHO, M3MEHSIOTCS TaICHUs HAMIPSHKCHUS B DJIEMEHTaX M, KakK Cle-

CTBHC, UIBMCHSAIOTCA 3HAYCHUA HaHpH)KeHI/Iﬁ BO BCCX Yy3JIax.

[Ipn n3ydyeHun MaHHOTO pa3ziesia PEKOMEHAYETCS OPUEHTHUPOBATHCS HA IPH-
BEJICHHBIE HIXKE 80NPOCHL 0151 CAMONPOGEPKIUL:

1. KakoBbl (pu3nueckre OCHOBBI U yCIIOBUS IIEPEJauu U paclpeaesiCHus IeK-
TPUYECKOU dHEPrUmn?

2. KakoBbl 0COOCHHOCTH 3JIEKTPOIHEPreTUKU KaK ONPEIeIISIoeld OTpaciu
SKOHOMMKH?

3. Ha3BaTh OCHOBHBIE dTalnbl Pa3BUTHS TEXHUKHA M TEXHOJOTHUH IEpEeNadyu U
pacrpeneneHus dJIEKTPOIHEPTIUH.

4. Yem 0OBSICHUTH MOCTOSSHHOE YBETMYEHNE HOMUHAJIbHBIX HAINPSKEHUU JIH-

HUW 110 MEpe Pa3BUTHUS TEXHUKU MEPENAUYM IJICKTPUUECKONU SHEPTUU?

W

JlaTb ompenesieHUs TMOHSTHUSM: DHEpPreTuyeckass CHUCTeMa, JJIEKTPO-
SHEpPreTUYECKask CUCTeMa, DJICKTPUUECKasi CUCTEMa, DJIEKTPUIECKas CETh,
PEXKUM CHUCTEMBI (CETH).

6 . KakoBbl mpeuMyIiecTBa 00bEAUHEHUSI D HEPTOCUCTEM?

~

[IepeuncnuTh U NOSICHUTH MTAPAMETPHI PEKUMA, TAPAMETPBI CUCTEMBI.

8 . HazBaTb BHIbI 3JIEKTPUUECKUX CETEM.
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2.2. Ilapamempuol u cxemvl 3aMewyeHUs 21eMeHMOo8 dIeKMPULECKoU cemu

OcHOBHBIE 33/1a4M PAaCCMOTPEHUS JTaHHOTO pasiesia — U3YYUTh BCE DJIEMEH-
ThI JCKTPUUYECKUX CHCTEM C TIOMOIIBIO KOTOPBIX OCYIIECTBIISIETCA Mepeiaya u pac-
Mpe/iesieHre 3IEKTPOIHEPTUH U MOJECTUPOBAHUE ITUX AJIEMEHTOB. 3HAsI MOJIENHU OT-
JICNIBHBIX 3JIEMEHTOB, MOKHO MOJICTTUPOBATH IEKTPUUECKUE CUCTEMBI B 1iesioM. Cre-
JyeT UMETh B BUJY, YTO COBPEMEHHOE YIIPaBJICHHUE IIEKTPOIHEPTETUKOMN Oazupyercs
Ha MCTOJIb30BAaHUHM MOJENIEH AJIEKTPUUECKIX CHUCTEM, MIOATOMY BOIMPOCHI MOJECIUPO-
BaHUS CUCTEM U UX PEKUMOB SIBIISIOTCA KIFOUEBBIMH JTsI JAHHOW JUCIUILTAHBIL.

JUi1 yCTaHOBUBIIUXCS PEKUMOB MOJIETUPOBAHUE 3JIEMEHTOB AJIEKTPUUYECKUX
CHCTEM CBOJIUTCSl K COCTABIICHHIO MX CXeM 3amelneHus. [loaToMy mo maHHON Teme
HEOOXOJMMO YCBOMTHh METOJMKY COCTaBJICHUS CXEM 3aMEILEHHUS BCEX D3JIEMEHTOB
AIIEKTPUYECKUX CETeH U ompeereHus ux napamerpos. Hano umers B Buay, uto 6€3
ITOTO HEBO3MONCHO OdlbHelulee usyyenue Kypcd.

CTyneHT AOKEH 3HaTh Pa3HOBUIHOCTH CXEM 3aMEIICHUs JUHHUM, MTOHUMATh
BO3MOXKHOCTb U 11€JIECO00Pa3HOCTh YIPOIIEHHUS UX, B YACTHOCTH 3a CYET HEy4ETa aK-
TUBHBIX MPOBOAMMOCTEN NuHUN. Hago 3HaTh ycrmoBHs, MpH KOTOPBIX MOTEPSMHU Ha
KOPOHY B JIMHUSX JOIYCTUMO IIPEHEOperaTh.

Heo0xomumMo u3yunTh BUIBI CHJIOBBIX TPaHC()OPMATOPOB, MPEACTABIATH OCO-
OCHHOCTHU aBTOTPaHC(HOPMATOPOB, 3HATH UX MPEUMYIIECTBA Tepen TpaHchopmaTo-
pamu. XOpOIIO YCBOUTH CBSI3b MOTEPH B CTAK TpaHCHopMaTopa ¢ MPOBOAUMOCTSI-
MU U TIOTE€Ph B OOMOTKaX C WX COMpoTHBICHUsAMU. CleayeT pa3nudarh B cXeMax 3a-
MEIICHUS MTPOJOJIbHBIE U TIOTIEPEUHbIE BETBH.

Kpome nunuit u TpanchopmMaTopoB HAJI0 XOPOIIO MPEACTABIATH U IOHUMATh,
KaK MOJEIHUPYIOTCS MPU pacueTax YCTAHOBUBIIUXCS PEKUMOB OCTAJIbHBIE JIEMEHTHI:
AIIEKTPUYECKUE Harpy3kH (OTpeOUTENN), KOMIECHCUPYIOIINE YCTPOMCTBA, CHHXPOH-
HbI€ T€HEePaTOPhI (AIEKTPUUECKUE CTAHIUH).

[Ipn u3yyeHUM XapakTEPUCTUK BJIEKTPUUECKUX HATPY30K OOpaTUTh BHUMA-
HUE Ha OJMH M3 KIIIOUEBBIX MapaMeTpOB - «BPEMS HCIOIb30BaHUA HAUOONbIIEH

Harpys3kKun», rac¢ OHO HMCIIOJIb3YyCTCH.
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[Ipu pacuérax YP snementsr 39C npencTaBisiOTCs CIeAYIOIUM 00pa3oM:

— JTUHUU ¥ TPAHCPOPMATOPHI - CXEMAMH 3aMEIICHIS;

— Harpy3Kd - 3HaYEHUSIMU aKTUBHBIX U PEAKTUBHBIX MOIIHOCTEN MOTpedIie-
HUS,

— TEHEPATOPHhI - 3HAYCHUSIMU AKTHUBHBIX U PEAKTUBHBIX MOIIHOCTEN T'E€HEpa-
oA,

— KOMIIEHCHUPYIOIIUE YCTPOMCTBA - 3HAYEHHSIMH PEAKTUBHBIX MOIIHOCTEH
NOTPEOIEHUS WK T€HEpaIiu.

Jlnst nmuuuii npuMensercs [1-o0pa3Has cxema 3aMmelieHus, B KOTOpOil aKTHB-
HO€ M UHJIYKTUBHOE COIMPOTHUBIJIEHUE - 3TO MPOJOJIbHBIE BETBH, & AKTUBHASI U €MKOCT-
Hasi TPOBOJUMOCTH — 3TO IONEPEUYHBIE BETBU.

Jlist 1ByXO0OMOTOYHBIX TpaHchopMaTopoB npuMeHsercs [-oOpasHas cxema
3aMEIIEeHUsA, B KOTOPOM aKTUBHOE U UHAYKTUBHOE COMPOTUBICHUE — 3TO MPOIO0JIb-
HbIC BE€TBU, a4 AKTUBHAs U MUHAYKTHUBHAS MMPOBOJUMOCTH — ITO IIONEPEUYHBIE BETBH.
[IpoBoguMocTH TpaHCHOPMATOPOB MOTYT TAKKE YUUTHIBATHCS COOTBETCTBYIOUIUMHU
MOTEPSIMA MOIIIHOCTH XOJIOCTOTO Xoja. s Tp€XoOMOTOUHBIX TpaHC(HOPMATOPOB U

aBTOTPaHCPOPMATOPOB UCIIONB3YETCS TPEXTyUeBas CXeMa 3aMeIICHHUS.

IIpy n3ydyeHun JaHHOTO paszeiia peKOMEHAYETCS OPUEHTUPOBATHCS Ha IIPHU-
BEJICHHBIE HI)KE 80NPOCHL 015l CAMONPOGEPKU:

1. TlepeunciuTh HOMHHAJIBHBIE HAIPSIKEHUS JIMHUM, DJIEKTPONPUEMHHUKOB,
reHepaTopoB, TpaHcpopmaTopoB. Kak paznuyarh MOBBIIAIONINE U TO-
HUKAIOLMEe TPaHCPOPMATOPHl MO HOMHHAJIBHBIM HaIpPSKEHUSIM OOMO-
TOK?

.2. 1300pa3uTh OCHOBHBIEC PA3HOBUIHOCTH CXEM 3aMEILCHUs JTUHUM.

3. [losicHuTh (hU3NYECKUN CMBICH KaXI0T0 U3 MapaMeTPOB CXEMbl 3aMEIIECHUS
muHuK. Kak onpeaensroTcss 3TH napaMeTpol?

4. Yto Takoe KOpOHa Ha BO3AYLIHBIX JIMHUSX, 3apsAHasi MOIIHOCTb JIMHUM,

TPAHCIIO3UIUA BO3YIIHBIX J'II/IHI’Iﬁ, pacliCIlICHUC HpOBOIIOB?
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5. 300pa3uTh cXeMbl 3aMEILIEHUs TPAaHC(HOPMATOPOB Pa3HBIX BUIOB.

6. [losicHUTh (pU3HYECKUN CMBICT KaXJIOTO U3 MapaMeTPOB CXEM 3aMEIICHUs
TpancpopmaTopoB. Kak ompenemnstorcs 3Tu napameTpbi?

7. IlepeuncnuTh U NOACHUTH BCE MACIOPTHBIE JTaHHBIE TPAHC(POPMATOPOB.

8. B uem mpeumyiiecTBa aBTOTpaHC(HOPMATOPOB MO CPABHEHHUIO C TPEXOOMO-
TOYHBIMU TpaHcpopMaTopamu?

9. Yro Takoe rpaduku Harpy3ok?

10. Kakue BuabI rpapikoB HArpy30K UCHOJIb3YIOTCS?

11. TlosicHuTh mapameTp «BpeMsl UCHOJIb30BAaHUS MAaKCUMaJIbHON (HauOOJb-
1I€i1) Harpy3KmW».

12. Kak mozenupyrotcst (MpeAcTaBisiOTCs) HArpy3Ku MPH pacdyeTax yCTaHo-
BUBILNXCS PEKUMOB 3JIEKTPUUECKUX CUCTEM?

13. KakoBbI BUBI 1 HA3HAYEHUE KOMIICHCUPYIOIIHUX YCTPOUCTB?

14. Kak monenupyrorcs (TIPenCcTaBIISAIOTCS) KOMIICHCUPYIOIIUE YCTPOMCTBA

IIPU pacyeTax yCTAaHOBUBIIUXCS PEKUMOB JIEKTPUUECKUX CHCTEM?
15. Kak mopenupyroTcsi (IpeICTaBIsIOTCS) CUHXPOHHBIE T'€HEPATOPBI MPHU

pacyuerax yCTaHOBUBILIHMXCS PEKUMOB JIEKTPUUECKUX CUCTEM?

2.3. Yemanosusuiuecs pescumol 21eKmpudecKux cemei

Kak orMmeuanoce Bblllle, B paMKax JaHHOM JUMCLHUILUIMHBI PACCMATPUBAIOTCS
TOJIBKO YCTaHOBHBILHECS PEKUMBI AIEKTpHUUECKUX ceTeil. C MOMOIIBI0 3TUX pacye-
TOB MOJENHUPYIOTCS COOTBETCTBYIOIIHNE PEXKUMBI, UTO JIE)KUT B OCHOBE YIPABJICHUS
ANEKTPUYECKUMU CUCTEMaMHU.

IIpexxne yem npucTynaTh K U3y4EHHUIO BOIIPOCOB PACUETOB PEKUMOB CUCTEM
B LIEJIOM, HaJI0 O3HAKOMUTBHCSI C METOJMKON PAacYETOB PEXKUMOB OTHEIIBHBIX DJIEMEH-
TOB, MPEXKJIE BCETO JTUHUI U TpaHCPOopMaTOpoB. UeTKO ySCHUTH, UTO JTOJKHO OBITH
U3BECTHO TEPEJl pACYETOM U YTO TpeOyeTcsl ONpe/IeUTh, T.€. KaKoBa LIeJb PACYETOB.

Ha IMPAKTHUKEC Yallc BCCTO INPUXOAUTCA UMETH ACJIO C TaK HA3BIBACMBIM «PaCUYCTOM I10
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JAHHBIM Hayayia». Korma M3BECTHO HaIpsDKEHWE B Hadalle, HAIpUMEp, JIMHUUA U
MOIIIHOCTh B KOHIIE JIMHUH, TPEOYETCSI ONPENEIUTh HANPSKEHNE B KOHILIE JIMHUH (ec-
JU PacupoCTPaHUTh HA CUCTEMY B II€JIOM, TO 3TO OyayT HalpsDKEHUsS Ha LIMHAX
Harpy3o0K) U MOIIIHOCTb B Hauyaje JUHUU (€CIIM pacpOCTPAHUTh HA CUCTEMY B LIEJIOM,
TO 3TO OyJET MOIIHOCTh UCTOYHUKA IMUTAHUS). XOPOUIO MOHATH COOTBETCTBYIOLIYIO
METOJMKY pacyeTa pekuma, oOpaTvB BHUMaHUE Ha TO, YTO B PACUETE «yYaCTBYIOT»
Takue 0a30BbI€ APaMETPbI, KaK MOTEPH MOLIHOCTH, MMaICHUE HAIIPSHKEHUS.

CxeMbl 3aMellleHHs] JIMHUM U TpaHC(OPMATOPOB OTPAXKalOT CBOMCTBA CaMHUX
OOBEKTOB, B YaCTHOCTU TO, YTO B HUX MMEIOT MECTO MOTEPU MOUIHOCTU U NaJCHUE
HanpspbkeHus. [Ipydem B mpOJONBHBIX AJEMEHTAxX - MEPEMEHHBIE TTOTEPU MOILIHOCTH,
a B IIOIIEPEYHBIX JIEMEHTAX — YCIOBHO ITIOCTOSIHHBIE ITIOTEPU MOILHOCTH.

[TaneHne HampspKEeHUs OINPENENSIETCS B COOTBETCTBHMM € 3akoHOM Owma u
MPEACTABIIAET COOON F€OMETPUUYECKYIO PA3HOCTh BEKTOPOB HANPSLKEHHM MO KOHLIAM
3JIEMEHTA CeTH. A ToTepsl HaNpsHKEHUs] — 3TO ajireOpandeckasi pa3sHOCTh MEXIY MO-
IYJISIMU OTUX HAIPSHKEHUM.

Takue mapameTpsl, KaK MOIIHOCTH, IMOTEPHU MOIIHOCTH SBISIOTCS MIHOBEH-
HBIMU TNapameTrpamu. VX 3Ha4YeHHs] XapaKTepU3yIOT NOTpeOUTeNel, 3JIeMEHThl WIN
CETh B LIEJIOM B pacCMaTPUBAEMbIi MOMEHT BPEMEHH.

Kpome ocHOBHOIO pacdera 110 MOIIHOCTSAM, CIEAYET IT03HAKOMUTBCS C METO-
JIUKOM pacdyeToB PEeKMMOB 10 TOKY Harpys3ku. IIpu aTom menecoobpa3HO MCHOIb30-
BaTh COOTBETCTBYIOLIYI) BEKTOPHYIO JUArpaMMmy. JOTO OYEHb IIOJIE3HO IS IIOHMMa-
HUS CYyTH PaCCMATPUBAEMBIX BOIIPOCOB.

[Ipu pacuere pexuMa JTMHAKM CHavasa ONPEAEIISIOTCS 3HAYEHUS MOIIIHOCTEN B
Hayaje JMHUM. U1 5TOro K M3BECTHBIM 3HAYEHUSAM MOIIHOCTEM B KOHILE JIMHHUU
npuOaBJISIOTCS 3HAUEHHUSI COOTBETCTBYIOUINX MOTEPHh MOIHOCTHU. [lanee onpenenserT-
Csl HANPSDKEHUE B KOHIIE JIMHUU, IS 3TOTO M3 3aJIaHHOTO 3HAYEHUS HAIPSIKEHUS B
Hayaje JMHUWA BBIYMTACTCS 3HAYCHUE NAaJCHUS HanpspDKeHUs B HeW. Pacuer pexnma
TpaHcopmaTopa BBIIOJIHAETCS aHAIOIMUYHO. JIMIIb NpU nepexoie ¢ OJHON CTyNEeHU

HaIpsHDKEHUs Ha ApPYryro (Yepe3 uaeaidbHbI TpaHcHOpMATOp CXEMbl 3aMEIICHHS)
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HE0OXO0MMO U3MEHUTh HANPSHKEHHUE, YMHOKUB WM Pa3fe/iuB €r0 Ha BEJIMYUHY KO-
s dunmerTa Tpanchopmanuu.

Pexomenayercsi 1oO6UTbCs TIIyOOKOTO MOHMMAHUS TPEXKAE BCErO KIIOUEBBIX
OCHOB paccMaTpUBaeMOM MPOOJIEMBbI, 8 UMEHHO: UCXOOHAS UHDOpMAyUs, 3a0aqu u
yenu pacuémos YCmaHoBUBUUUXCS PENHCUMOS.

OO6s3aTeIBHBIN COCTAB HE0OX0OUMOU UHopmayuu. a) cxema IEKTPUIECKON
CUCTEMbl U MapaMeTpbl BCEro 000pyaoBaHus; 0) 3HAUCHUS HArpy30K BCEX Y3JIOB B
paccMaTpUBaEMOM pPEXUME; B) BbIOOp (Ha3HaueHHE) OadaHCUPYIOLIEro U 0a30BOTO
y3JI0B; T') 3HAQUYE€HHs] MOIIHOCTEN TreHepaluu BCEX JJIEKTPOCTAHIUH, KpOME OJHOU B
OalaHCUPYIOIIEM y3J€; 1) 3HaUCHUE HalpsHDKEHUs B 0a30BOM y3JI€.

3aoaua pacuema pedxcuma - onpeqerIeHUE 3HAYCHUM MapaMeTpoB ATOTO pe-
KUMa: HalpsOKeHU BO BCEX y3JIaX, TOKOB BO BCEX BETBSIX, MOJIHBIX, AKTUBHBIX U pe-
aKTUBHBIX MOIIIHOCTEHW BO BCEX BETBSIX, YIJIOB BEKTOPOB Bcex HampspkeHul. (Yactora
MpeanojaraeTcs HEM3MEHHOW B pPAacCMAaTPUBAEMBIX peXUMax). BaKHbIMU COIyT-
CTBYIOIIIUMU pe3yJIbTaTaMU SIBJISIOTCS 3HaYEHUS TIOTEPh MOITHOCTH B DJICMEHTAX U B
CETH B LIEJIOM.

Llenu pacuemog pexxcumog. Pe3ynbTaTbl pacueToB PEKUMOB HCIOJIb3YIOTCS
IIPY YIIPaBJICHUU U MPOSKTUPOBAHUU DJICKTPUUECKUX CHUCTeM. B mpocreiimem mpe-
CTaBJICHUM IO pe3yJibTaTaM pacueTa PeKUMa MOXKHO CYIWUTh: a) 0 0ONYyCMUMOCMU
ATOr0 pekUMa (HarmpuMmep, Mo TOKaM B JIMHUSX); 0) o Kauecmee 31eKmpodsnepeuu B
ATOM pEXHUME (HampuMep, MO HAMPSHKEHUSM B y3JIaX Harpy3ok); B) 006 3KOHOMUYHO-
cmu paccMaTpUBAEMOTr0 PeXuMa (Hampumep, Mo BETUYHHE MOTEPbh aKTUBHOW MOIII-
HOCTH B CETH).

CTyaeHT JOJKEH MPEACTABIISTh, YTO pacyeT pekuma BeAETCS MO CXEeME 3a-
MEIIEHUS JICKTPUUECKON CETH, KOTOpasi COCTABIISIETCS U3 CXEM 3aMEIICHUS OTICNb-
HBIX 2JIeMeHTOB. Heo0X0oamMMo cBOOOTHO COCTaBIATh CXEMBI 3aMEIEHUS I ceTei
pPa3TUYHBIX HOMHUHAJIBHBIX HAMpsHKEHUH, YMETh YIIPOINATh PACUYETHHIE CXEMBI, B
YaCTHOCTU MYTEM BBEJEHHUS PACUETHBIX HArpy3oK mnojcraHuui. HauaTe u3yuenue

METO/IOB pacyéTa peKMMOB CETH LIEJIECO00PA3HO C PACUETOB PEKUMOB PA3OMKHYTHIX
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aneKTpuyeckux cerei. CrielyeT UMETh B BUY, YTO €CJIM OCBOCHBI METObI PACUETOB
PEXKUMOB OTJEIbHBIX JIMHUHI, TO OBJIAJIETh METOAMHU PACUETOB PA30MKHYTOU CETH HE
COCTAaBJISIET TPY/IA.

YeTko NpencTaBliATh, UTO B pacueTax PEKHUMOB ITHX CETE€U HCIOJb3yeTcs
METOJ TIOCTEAOBATEIbHBIX MPUOIMKEHHUM, KOTJa Ha TEPBOM JTare BBITIOTHICTCS
pacy€T MOIIHOCTEN MO0 HOMUHAIILHOMY HAIPsKEHUI0, HAYMHAsL OT OJJHOM U3 yJajIeH-
HBIX TOYEK CETH, a Ha BTOPOM 3Tarl€ BBIMOJIHACTCS pacueT HAMpsHKEHUM, HAYuHas OT
Touku nuTaHus. [Tocne yero pacuersl HOBTOPSIIOTCS YK€ MO MOJYYSHHBIM 3HAYCHUSIM
HaIpPsHKEHUH B KaXKJ0M TOUKE, €CJIM TPEOYETCsl yTOUHUTD MapaMeTphl PEKUMOB CETH.

CrnenyroomumM 3TanoM SIBJISIETCA OCBOCHHE METOJIOB PAacCYETOB PEKHUMOB ITPO-
CTEHIINX 3aMKHYTBIX ceTel. IMETh B BU/y, UTO pacueThl PEKUMOB 3aMKHYTBIX 3JICK-
TPUYECKUX CETEH 3HAUUTENBHO YCIOKHSAIOTCSA, TaK KaK paclpeejIeHue MOIIHOCTEN B
HUX 3aBUCUT HE TOJBKO OT HArpy30K MOTpeOuTesed, HO U OT MapaMeTPOB CETH,
HaIpsHOKEHUS MUTAIOIIKUX MYHKTOB. B mepByro odepenb Hallo OCBOUTh METOJIUKY pac-
YETOB MOTOKOB MOITHOCTEN MO y4acTKaM JIMHUU C ABYXCTOPOHHUM MUTAHUEM U He-
CKOJIbKUMU Harpy3kamu. 3aTeM 03HAKOMUTHCSI U YCBOUTD MOPSIOK pacuera peKuMOB
KOJIBLIEBBIX CETEN M0 METOJy «B JBa 3Talay, KOrja Ha MEPBOM ATalle CETh pa3MbIKa-
€TCS B TOUKE MUTAHUs, PACCUUTHIBACTCS MPUOIMKEHHOE MOTOKOpaCIIpeieiieHre, a Ha
BTOPOM 3Tall€ CETh Pa3MbIKAE€TCS B APYrOoil TOUKE - TOUKE MOTOKOpa3esia, yTOUHSIEeT-
Csl IOTOKOpACIpeeiCHUEe U PACCUYUTHIBAIOTCS HAIPSIKCHMUS.

YHOMSIHYTBIN BBIIIE TIOPSAOK pacyeTa peKuMa Pa3oMKHYTHIX DJIEKTPUUECKHUX
ceTel cBOAUTCS K cienyromemy. CocTaBisieTcs cxeMa 3aMelleHus, Ha KOTOPOU Tpo-
CTaBJIAIOTCS TaK Ha3bIBAEMbIC PACUETHBIEC TOUKH (B DTHX TOYKAX OMPEIEISIOTCS 3Ha-
YEHHUsI MOUTHOCTEMN, MPOTEKAIOIIMX 110 COOTBETCTBYIOIIMM 3JIEMEHTaM CETH, U 3Haue-
HUSI HAIPSKEHUI ).

Ha nepBoM stane, HaunHast OT OAHOM M3 yAQJICHHBIX HArpy30K CETH, TIEPEX0-
1 OT TOYKHU K TOUKE, ONPEIEISAIOTCS 3HAUEHUsI MOIITHOCTEHN B 3TUX Toukax. [Ipu aTom

HCIIOJB3YCTCA OJHO U3 TPEX BO3SMOKHBIX 00CTOSATECILCTB:
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1) ecnu Mo X0y pacueTa BCTpedaeTcsl UACaIbHBIN TpaHchopMaTop, TO MOTII-
HOCTH HE U3MEHSIOTCS; 2) €CJIM M0 XOAY pacueTa BCTPEUaeTCs COMPOTUBIICHUE, TO K
MPEABIAYIAM 3HAYCHUSM MOITHOCTEH JT00aBISIOTCS TOTEPU MOITHOCTH B COMTPOTUB-
JeHUH;, 3) eClHM T0 XOJy pacueTa BCTPEUAIOTCS OTBETBJICHHS JIMHUW WM OTOOPHI
MOTITHOCTEH, TO UCIOJIb3yeTcs MepBbiit 3akoH Kupxroda. Pacuer momHocTe# 3aBep-
IaeTcs B TOUKE MUTaHus (B OalaHCUPYIOIIEM U 0a30BOM Y3IIe).

Ha BTOpOM dTame BemeTcs pacueT HalpsHKEHUH B 0OpaTHOM HampaBIlICHUH,
Ha4YMHas OT TOYKHU MHUTAHHS, B KOTOPOW 3HAYCHHE HANpPsDKEHUsS 3amaercs. [Ipu aTom
HaIpsHKEHUE TI0CIe CONTPOTUBIICHUS OTIPEACIIAETCS KaK pa3HOCTh MEXK]y HaIpsHKCHU-
€M B Hauaje CONMPOTHUBIICHUS U TAJCHUEM HANPSOKCHUS B HEM, a HAMPsHKEHUE TIOCTIEe
UJeaIbHOTO TpaHcpopMaTopa OINpeAeNIeTCs MyTeM JEJICHUS WIM YMHOXKEHHUS €ro

3HAYEHUS JI0 UJICaTbHOTO TpaHncpopMaTopa Ha Ko PUIIMEHT TpaHchopMaIUu.

IIpu m3ydeHun NaHHOTO pa3jena peKOMEHAYETCS OPHUEHTHPOBATHCA HA MpPHU-
BEJICHHBIE HUXKE 80NPOCHl Ol CAMONPOBEPKU.
1. KakoBbI 3a1a4n pacyeToB peKMMOB 3JIEMEHTOB IEKTpuuecknx ceten? Ka-
KOBBI UCXO/JIHBIE TAHHBIE MPU PacUYeTaxX PEKUMOB?

2. U306pa3uth cxemy 3amenieHus: aunuu 110 kB 1 moctpouTs 1151 HEe BEK-
TOPHYIO JUarpaMMy TOKOB U HalPsDKEHHM.

3. KakoB mopsiiok pacyeTa peKMMOB JIMHHM, €CJIIM HW3BECTHBI MOIIHOCTHU
Harpy3ku (MOLIHOCTH B KOHIIE JIMHUU)?

4. KakoB mopsiIoK pacdyeTa peKuMOB TpaHCPOPMATOPOB?

5. B dyeMm cyTh U pa3sHuLA NOHATUN «IIaJCHUE HAIPSKEHUS, «IIOTEpsl HaIIpsi-
KEHUSD»?

6. Kakue Buabl HOTEPh MOIIHOCTH UMEIOT MECTO B JIMHUAX, TpaHCHOpPMATO-

pax? Ot yero onu 3aBucar? Kak onpenensarorcs?
/. JlaTb onpezeneHue mapaMeTpy «BpeMsi HauOONbIINX TOTEPHY.
8. Kak omnpenenuTs nepeMeHHbIE MOTEPU IEKTPUUECKOW DHEPIHMU B TpaHC-

dbopmaropax, B CETH B LI€JIOM 10 BPEMEHU HAaUOOJBIINX MOTEPH?
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9. Kak OIIPCACIIAIOTCA YCIIOBHO ITOCTOSAHHBIC ITIOTCPH BHGKTPOC-)HGPFI/II/I?

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kakas ucxognas undopmarus HeoOXoauMa JJIsl BBHITIOJHEHUSI pAacueTOB
YCTaHOBUBLIUXCS PEKUMOB JIEKTPUUECKUX CUCTEM?

Kakwue y371b1 Ha3bIBalOTCS OaJIaHCUPYIOLIUM U 0a30BBIM?

KaxkoBbl 3a1aua 1 11€J11 pacuy€ToOB PEKUMOB IIEKTPUUECKUX CUCTEM?

JUIsL 94ero M Kak HCIIONb3YIOTCA PE3yJIbTaThl pacYeTOB YCTAHOBUBUIMXCS

pEXKUMOB?

Kak oneHnTH 1OITyCTUMOCTD paccMaTpUBaEMOro pexuma?

Kaxk oleHUTh Ka4eCTBO JIEKTPOIHEPTUU B PACCMATPUBAEMOM pexUMEe?

Kak oneHuTh 3KOHOMUYHOCTBH PACCMATPUBAEMOTO PEXKUMA?

KakoB anroputm pacuera pexuMa pa3sOMKHYTOH 3JIEKTPUYECKON CETH?

[TosicHUTE HA pUMeEpax.

[louemy mpu pacyere pexrma pPa3sOMKHYTOM JIJIEKTPUYECKOW CETH HC-
MOJIB3YETCSI METO/ MTOCJIE0BATENbHBIX MPUOINKEHUIN?

KakoB anroputm pacuera pexxuma npocreimeit 3amkayToi cetu? [losc-

HUTH HA IPUMEPAX.
KakoBa Meroauka pacdera IOTOKOPACIPEACIICHUS B JIUHUAX C JABYXCTO-
POHHUM NUTaHUEM?

KakoBBI IPUYMHBI TOTO, YTO B PEAIBHBIX YCIOBHUAX JUIS PACUETOB PEXKU-
MOB JJIEKTPUYECKUX CHCTEM HCIOJIB3YIOTCSI KOMIIBIOTEPHBIE TEXHOJIO-
run’?

KakoBbI OCHOBBI COBPEMEHHBIX KOMIIBIOTEPHBIX METOIOB PACYETOB pe-

JKMMOB 3JICKTPUYCCKHX cuctem?

2.4, Texnonozuyeckue nomepu 21eKmpoIHepeUul

CTy,Z[GHT JOJDKCH IIOMHUTB, 4YTO np06neMa CHWI)KCHUA IIOTCPb MOIIHOCTHU U

QJICKTPOOHCPIruu BECbMa aKTyallbHa JJIA OJICKTPHUYCCKHUX CUCTEM, ITIOOTOMY HAJA0 Y€~

JISITh €M JOJZKHOC BHHMAHUC. B JaHHOM pasgciiec pacCMaTpuBarOTCs pa3JIMYIHbBIC MC-
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TOABI pacqéTa IMOTCPb JJICKTPOIHCPIUH, UCIIOJIb3YCMBIC IIPU OIIPCACICHUN HOPpMATHU-

BOB TCXHOJIOTMYCCKHX ITOTCPb JJICKTPOIHCPIUU. HCO6XOI[I/IMO 3HAaThb TCXHUYCCKHUEC U

PEKUMHBIC MCPOIIPUATHA 110 CHHIKXCHHUIO IIOTCPh MOIIHOCTHU H 3JICKTPOSHCPIUU,

HMCTDb IIPCACTABIICHUC O HCHGCOO6paBHOCTI/I IMPUMCHCHHA JIF000T0 U3 HUX B KOHKPCT-

HBIX YCJIOBHAX.

[Ipn n3ydyeHun MaHHOTO pa3ziesia PEKOMEHIAYETCS OPUEHTUPOBATHCS HA IPH-

BCIACHHLIC HUKE 60NpPOCHI ot CaAMONpo6ePKU.

10.

KakoBa cTpyKkTypa TEXHOJIOTHYECKUX MMOTEPH IEKTPOIHEPTUN?

Kak onpenensroTcss yCIOBHO-IIOCTOSIHHBIE IIOTEPU  AJIEKTPOIHEPTUU
TpaHc(hOpMaTOPOB, BO3AYLIHBIX U KAOEIbHBIX JINHUMN?

OnpeneneHue Harpy304YHbIX MOTEPh ANEKTPOIHEPTHH METOJIOM Omepa-
TUBHBIX PaCYETOB

B 4ém cymHOCTh omnpesesieHusl TOTeph 3JIEKTPOIHEPTUU METOJOM pac-
YETHBIX CYTOK?

Kak onpenenuts CpeHIO Harpy3Ky ceTH?

Kak onpenennts ko3gdunuent Gpopmsel rpapuka Harpy3ku?

KakoBa CyIIHOCTB OIpEAENICeHUs] TOTEPh JSJIEKTPOIHEPTUU METOIAOM
CpPEIHUX HArpy30K?

Kak onpenenuts 4nciao yacoB HAaMOOIBIINX MOTEPh MOUTHOCTH?

Kak omnpenenstorcs MmoTepu 3JIEKTPOIHEPTMM METOJAOM 4YHUCIA YacoB
HauOOJBIINX MOTEPH MOIIHOCTH?

Kak omnpenenstoTcss moTepu 3JIEKTPOIHEPTUU B CETIX HAIPSIKEHUEM 0

1000 B?

11. TloscHuTe KaXa0€ U3 TEXHUYECKUX MEPONPUITHI MO CHUKEHUIO MOTEPD

QJICKTPOIHCPIUH.

12. [TosicHuTe CYTh KaXI0T0 U3 PEXKUMHBIX MEPONPUSITHI MO CHUKEHHUIO TO-

TEPh DJIEKTPOIHEPTUU.
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2.5. Pecynuposanue pexxcumos snekmpuyeckou cemu

[Ipexxne yem mpucTynath K M3YyYECHHIO JAHHOTO paszjena, HeOOXOIUMO OCO-
3HATh clieayromiee. Beck mpeaplayuii MaTepuan IUCUUIIMHBL SBIsSETCS 0a30i i
pelIeHusl BOIPOCOB YIPaBJICHUS YCTAHOBUBIIMMUCS (HOPMAJIbHBIMHU) PEKUMAMU
ANEKTPUUYECKUX CETel. YKa3aHHbIE BOMPOCHI COCTABISIIOT CYyTh 3TOW Tembl. MiMeTh B
BUJLY, UTO 2IABHbIMU 3A0AYAMU YNPABNEHUSL YCIMAHOBUBUIUMUCS PEHCUMAMU SBIISIIOT-
csi: a) o0ecrieyeHne HeOOXOAUMOro KayecTBa AJIEKTPOIHEPTUU (IU1sl HOTpEOUTENE);
0) obecnieyeHrne YKOHOMUYHOCTU PadOTHI (711 CaMOW CUCTEMBI U CETU). DTH 3aJauu
pematorcs Ha GOHE TJIABHOW OCOOCHHOCTH DJIEKTPOIHEPIETUKU: MPOU3BOJICTBO, Te-
penada, pacrnpeieneHrue U MOTPeOJIeHUE 3JIEKTPOIHEPTUU OCYIIECTBISIIOTCA OOHO-
epemeHHo. JIaHHBIM OOCTOSITENIbCTBOM OOBSICHSIETCS TO, YTO B OCHOBE YIIPaBICHUS
peXKUMaAMU JISKUT pecyiuposanue 6alancoé aKTUBHBIX U PEAKTUBHBIX MOIIHOCTEH B
ANEKTpUUYECKUX cucTeMax. OT 3TOro 3aBUCHUT MPEXkKIE BCETO KaueCTBO JIEKTPOIHEP-
THH.

HeoOxonumo 3HaTh M MOHMMATh MOKa3aTedu U TPeOOBaHMS K KadyecTBY, a
TaKKe MOCJIEICTBUS OT HU3KOTO Ka4eCTBa JIEKTPOIHEPTUH.

CTyaeHT HOKEeH UMETh YETKOE MPEICTABICHUE O MPUIMHAX U MOCIEACTBUSIX
HapylieHus: 0ajaHca peaKTUBHBIX MOITHOCTEN B CETH U OTACJBHBIX €€ YacTsX, O CIO-
cobax momuepxkanusi Tpedyemoro 6ananca. Heo6Xo1umMo 3HaTh HCTOYHHUKH PEAKTHB-
HOM MOIITHOCTH, XapaKTEPUCTUKU KOMIICHCUPYIOIINX YCTPOMCTB.

Ocob6oe BHMMaHUE TpeOyeTcs YIeIUuTh MpoOjeMe peryIupoBaHus HaIpsiKe-
HUS B DJICKTPUUECKUX ceTsX. Hajmo nMerh mpeacTaBieHne o crnocodax, CpeAcTBax u
3aKOHAX PETYJIUPOBAHUS HAMPSHKCHUSI.

Crnenyer oOpaTuTh BHUMaHUE HAa MPUYUHBI U MOCJICACTBUS U3MEHECHHS J10-
MTOJTHUTEIBHBIX IMOKa3aTelIeH KauecTBa: KoJicOaHWi, HECCUMMETPUH HANPSOKCHUH, He-
CUHYCOUJATBLHOCTH KPUBOM HAMPSHKEHUS, a TAK)KE HA CIIOCOOBI YIIYUIIIEHUS ITUX T10-

Ka3aTeneu.
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[Ipu pa3zbope marepuana JaHHOTO pasjieia HaJ0 YSICHUTh BO3MOXKHOCTH pe-
TYJIMPOBAaHUSI PEKUMOB JJIEKTPUUECKUX CUCTEM, MOHATH 33/1a4y ONTUMH3ALUU pe-
KHAMA.

Kax ormedanocs Bbliiie, TPy K3MEHEHUU COCTABJISIONIMX OajlaHCa MOIIHOCTEN
B CUCTEME M3MEHSIOTCS MOKA3aTeNu KayecTBa 3JeKTpo3Hepruu. [Ipu sTom Hapyre-
HUe OalaHca aKTUBHBIX MOITHOCTEH MPUBOIUT K U3MEHEHUIO MPEXK/IE BCETO YaCTOTHI.
[TosTOMy peryaupoBaHHe YaCTOThI OCYIIECTBISETCS 3a CUET JIUKBUIAIIMUA HebamaHca
AKTUBHBIX MOIITHOCTEH B CUCTEME IyTEM U3MEHEHHUs 00€UX COCTABJIAIOMIMX OallaHca.
OpnHako ciaeqyeTr UMETh B BUAY, YTO B HOPMAJIbHBIX YCIOBUSX HNPH JOCTATOYHOU Be-
JIMYMAHE BPAIIAIONIETOCS PE3EpBa MOIIHOCTH I PETYJIUPOBAHUSA YaCTOTHI ITPUBJICKA-
€TCsl TOJIBKO JIeBasl 4acTh OajlaHca - MOIIHOCTh T€HEepalluud. JTO OCYIIECTBISETCS 32
CUET PEryJIMPOBaHUs CKOPOCTH BpaIllEeHUs TYpOUH U T€HEPaTOPOB C MOMOIIBIO COOT-
BETCTBYIOIIMX aBTOMATHYECKUX PETYIATOPOB. B 0COOBIX YCIOBUSIX MPU OTCYTCTBUU
pe3epBa MOILIHOCTH ISl PETYJIUPOBAHUS YACTOTHI IIPUXOAUTCS ITPUBIIEKATH MPABYIO
yacTh OajlaHca, yMEHbIIass MOIHOCTh HAarpy30K 3a CUET OTKJIIOUCHHS 4acTU MOTpe-
ouTenen.

Hapymenue 6ananca peakTUBHBIX MOIIIHOCTEH IPUBOIUT B OOJIbIIIEH CTENEHU
K U3MEHEHUIO HampshKeHus. B yacTHOCTH, Hampumep, P MOSIBICHUU AepUIIUTa pe-
AKTUBHOW MOIIHOCTH B KaKOM-JTMOO palioOHE yBEJIMUUTCA Mepeaada Mo CETH PeaKTHB-
HOW MOIIIHOCTH U3 COCEJHUX PAMOHOB OT YJIAJICHHBIX HICTOYHUKOB.

DTO NMPUBEAET K YBEIWYCHUIO MAJCHUS HAMNPSKEHUS MO MYTH TNEpeladu, a
CJIE0BATENBHO, K CHUKECHUIO HAIIPSKEHUS B PACCMATPUBAEMOM ParOHE.

J{nst perynupoBaHus HaNPsHKEHUS TPUBJICKAIOTCS] BCE ICTOYHUKHU PEAKTUBHOM
MOIITHOCTH: @) OCHOBHBIE - 3TO CHHXPOHHBIE T€HEPATOPHI; O) JOMOTHUTEIBHBIE - ITO
CUHXPOHHBIE KOMIIEHCATOPHI, OaTapen KOHJIEHCATOPOB, CTATUYECKHE THPUCTOPHBIC
KOMIICHCATOPBHI.

Bo3MOXHO MpUMEHEHHE YEeThIPEX CIIOCOOOB PETYIMPOBAHMS HATIPSKEHUS: 1)
32 CYET U3MEHEHHUs HAIPSHKEHUs Ha IIMHAX FE€HEpPaTOPOB MYTEM PETYIUPOBAHUSA UX

BO30YXKJeHHUsI; 2) 3a cYeT M3MeHeHUs Kod(pduuneHToB Tpanchopmaiuu TpaHchop-
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MaTOpOB IyTEM M3MEHEHUS KOJIMYECTBAa BUTKOB OAHOM M3 0OMOTOK; 3) 3a CUET U3Me-
HEHHS MIOTOKOB PEAKTMBHOW MOIIHOCTH IIO CETH IYTEM KOMIICHCAIIMU PEAKTUBHOU
MOIIHOCTH; 4) 3a CUET U3MEHEHUS CONPOTHUBIICHUI 3JIEMEHTOB CETH, HapUMep, My-

TCM U3MCHCHHA KOJINYCCTBA IAPAJIJICIIbHO BKIIFOYCHHBIX HHHHﬁ, TpaHC(l)OpMaTOpOB.

[Tpu m3ydeHUW AAHHOTO pas3jelia PEKOMEHIYEeTCSI OPUCHTHPOBATHCS HA MPH-
BEJICHHBIC HIDKE B0NPOCHL O/l CAMONPOBEPKIL:

1. B yeM cymHOCTh 0allaHCOB aKTHUBHBIX M PEAKTUBHBIX MOIIHOCTEH B JJICK-
TPUUYECKUX cUCTEMax?

2. Kakumu mokasaresnsiMyu XapakTEPU3yeTCs KaueCTBO JJIEKTPUUECKON JHEP-
run? KakoBsl TpeOOBaHMs K MOKa3aTeNsIM KauecTBa?

3. IlosicHuTe cBA3b OaJlaHCOB MOIIHOCTEM C KaUe€CTBOM 3JIEKTPUUECKON 3HEp-
THH.

4. KakoBbl c11iocoObI oi/Iep kaHusi TpeOyeMbIX 0amaHCOB MOIIHOCTEHN B dJIEK-

TPUYECKUX CUCTEMAX?

W

. JlaliTe CpaBHUTENBHYIO XapaKTEPUCTUKY PA3JIUYHBIX HCTOYHHUKOB DPEAK-

TUBHOUW MOIITHOCTH.

N

. KakoBa IMpUiYrHa OTKJIIOHCHUSA 4aCTOTbI OT HOMHWHAJIBHOI'O 3HAUCHUA?

-

. B 4em CylHOCTh IEPBUYHOTO U BTOPUYHOT'O PETYIUPOBAHUS YACTOTHI?

o0

. KakoBbI IpUHLNNBI PETYIUPOBAHUS YACTOTHI B CIIOKHBIX JJIEKTPUYECKHUX
cucreMax?

9. Kak BiMsieT BeIM4YMHA pe3epBa MOIIHOCTH HA CTAHLUAX HA PEryJIUPOBaHUE
YacCTOTBHI?

10. KakoBbI IpUYMHBI YXYALICHHS OKa3aTeIel KayeCcTBa AIEKTPOIHEPTUH 110
HaMpsHKEHUI0?

11. KakoBbl cmocoObl U COOTBETCTBYIOIIME MM CPEACTBA PEryJIUPOBAHMS
HaIpsoKeHus?

12. TlosicHuTE CyTh Ka)J0ro M3 YETBIPEX CIOCOOOB PEryJIMpOBaHUs HaIps-

KCHUA.
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13. Uro Takoe onTUMHU3aALMs PEKUMOB dAJIEKTpUueckux cucrtem? Kak ona

OCYILIECTBIISIETCA?

2.6. Oyenusarnue cocmosnus u uoenmughuxayus ¢ 33C

B sTom pas3acic pacCMaTpruBarOTCA OCHOBLI paC‘{éTOB YCTAaHOBUBIINXCA PC-

YKUMOB TIPU TUCIIETYEPCKOM yrpaBiieHnd. HeoOxonuMo oOpatuTh BHUMaHUE HA U3Y-

YEHHE CJICAYIOIIMX BOMPOCOB. 3aJauud OOECIEUECHHUs] KauecTBa NUCHETYEPCKON HH-

(bOpMa]_II/II/I. YPaBHeHI/IH COCTOAHUA BHGKTqueCKOI;'I CCTH. KpI/ITepI/II/I CTaTHYCCKOI'O

OLCHHUBAaHUA COCTOAHUA. AJ'IFOpI/ITM CTAaTHU4YCCKOIo OLCHHMBAaHUA COCTOAHHA CCTH.

I/II[GHTI/I(bI/IKaHI/IfI MapaMCTpOB CXCMbI 3aMCIICHUA JTHUHHUHU. I/IIIGHTI/I(bI/IKaI_II/IH mapameT-

POB CXCMbI 3aMCIICHUA IIBYXO6MOTO‘IHOFO TpaHC(bopMaTopa. I/IIIGHTH(bI/IKa]_II/I}I I1a-

paMeTpoB TPEXOOMOTOUHOTO TpaHchopMaTopa (aBToTpaHchopMmaTopa).

[Ipyu m3ydeHun NaHHOIO pasjesia PEKOMEHIYETCsl OPUEHTUPOBATHCS HA IPHU-

BCIACHHLIC HUKE 60NpPOCHI ot CaAMONpoO6EPKU.

1.
2.

KakoBel ncTouHmky nHPpOpMAITAN TSI pAaCIETOB PEIKUMOB?

Kak ucnonb3yercs M30BITOYHOCTh U3MEPEHUN ISl TIOBBIIIICHUS JTOCTO-
BEPHOCTH M3MEPEHUH apaMeTpoOB pekuma?

Bua kputepust craTuueckoro orieHuBaHus coctosinus 39C.

KakoBa mocienoBaTeIbHOCTh BEIYUCICHUN TTPU CTATHICCKOM OIIEHKE CO-
CTOSIHUSI CETH?

[ens naeHTHGUKAIIMNA TAPAMETPOB CXEM 3aMEIICHHS 3JIEMEHTOB CETH.
Kakue ncxomHbple JaHHBIE HEOOXOIUMBI JUTSI UACHTU(UKAIIMK TTapaMeT-

POB CXEM 3aMeIIeHUs CETH?



26

3. KontposabHoe 3a1anue

B cooTBeTcTBUM ¢ Yy4eOHBIM IJIAHOM KaXKIbIi CTYJEHT JOJIKEH BBIOJHUTDH
KOHMPOAbHYI0 pabomy, COCMOAWYIO U3 MPEX 3a0ay U mpéx KOHMpPOAbHbIX 80NPOCOE.
HcxomHble TaHHBIC KOHTPOJIBHON PabOThI onpeaenstoTcs mo 1adm. 3.1. — 3.3 u ogHOM
U3 cxeM, npuBenéHHOM Ha puc. 1 — 9. Cxema cetu siBisieTcst oOLIel A Bcex 3ajad
KOHTPOJIbHOM paOOTBHI.

Kpome pemennst Tpé€x 3amad, CTYJE€HT JOJKEH OTBETUTh HA Mpu KOHMPO/ib-
Hulx 6onpoca. HoMepa 3TUX BOMPOCOB OIMPEACISIOTCS ABYMS MOCIEIHUMHU ITUdpaMu
mudpa 3a4eTHOW KHIMDKKU: MpeAnociaeAnss nudpa omnpenenser HoMep BOIpoca U3
NEpBOM TPYMIIbI, MOCAEAHS U(pa ONpeneasieT HOMEp BONpOca U3 BTOPOM TpYIIIbI,
yBEJIMYEHHAs Ha €IMHUILY MOCeHsAsA Hrudpa onpeaenseT HoOMEp BOIIpoca U3 TPEThel

TPYIIIBL.

3.1.BapuaHTsl UCXOAHBIX JaHHBIX 175 3a71a9 Ne 1 — Ne 3

BapuanTt 3ananust coctout u3 7 uudp (Hanpumep, nocieaHux cemu uudp Ba-
Iero MOOUJILHOTO TeNe(oHa):

* mepBas [Edpa — HOMEP CXEMbI deKTpHUecKoi cetn (puc. 1 —9);

* BTOpas — JUIUHBI JTUHU#H (Tabm. 3.1);

* TpeThsi — HOMEpPa MapOK MPOBOJOB JUIsI COOTBETCTBYIOIIUX JUHUHN (Ta0I.
3.1), UX MOTOHHBIE MTapaMeTPhl IPUBEACHBI B Ta0M. 3.2;

* YeTBEpTas — HOMEpa THUIIOB TPaHCHOPMATOPOB, YCTAHOBJICHHBIX Ha ITO/I-
ctaHiusx (Tabs. 3.1), X macnopTHBIE JaHHbIE HAXOAsTCs B Ta0. 3.3;

* mATass — MOAYJIb 0a3UCHOTO HANPSDKECHUS Ha IIMHAX OATaHCHUPYIOIICH dJICK-
tpoctaumuu DC1, U, (Tabm. 3.1);

* 1IecTas — MOIIHOCTH reHepaiuu ctanuun IC2, Py, Q,q (Tabm. 3.1);

* ceabMasi — JJaHHBIC O HAarpy3Kax Ha IMWHAX MojAcTaHui P, C0S ¢ (Tab:. 3.1).
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Ta6muna 3.1. — BapuaHThl HCXOAHBIX JAaHHBIX K 3a7a4aMm Ne 1 — Ne 3

[MTo3unus 3HayeHue uudp B BapuaHrte
U psl B Bun
HOMEpE JAHHBIX 1 2 3 4 5 6 7 8 9 0
BapHaHTa
Homep pucynka
Hepsas 5 1 [ 23] 4567870971
JinHa JTMHu#, KM
J1 100 110 80| 95| 80| 80| 75| 90| 80| 95
JI2 80| 100| 70| 45| 70| 60| 65| 75| 90| 75
Bropas J3 40| 45| 50| 55| 60| 40| 45| 50| 55| 35
14 20| 25| 40| 35| 50| 45| 30| 35| 45| 20
JIS 60| 30| 20| 50| 45| 25| 35| 55| 40| 55
J6 40| 45| 50| 35| 40| 45| 60| 35| 55| 40
JI7 35| 20| 35| 25| 45| 60| 55| 25| 30| 35
Homep Mapku npoBoja JUHUY (IaHHBIE 0 MapaMeTpax B Ta0J1. 3.2)
J1 6 8 9 9 8 7 6 8 7 8
Tperss J2 9 9 6 8 7 9 7 6 8 9
J3,4,5 6 7 6 7 6 7 6 7 6 6
JI6 3) 1 2 7 4 2 3 6 3) 3)
JI7 1 6 3) 4 3 7 2 3 4 1
Homep Tuna tpancgopmaropa I1C (1annble 0 mapamerpax B TadJ1. 3.3)
IIC A 22 22 | 23 | 21 | 20 | 23 | 22 | 20 | 23 | 22
Yernipras IICH 21 20 | 21 | 20 | 23 | 21 | 20 | 23 | 21 | 21
IICB 13 12 | 11 | 10 4 6 3) 3 8 13
I[ICT 14 14 | 15 | 14 | 16 | 14 | 15 | 16 | 17 | 14
I1C [T 2 4 1 3 S 3 4 6 7 2
Hanpsikenue Ha muHax 0anancupyromei cranmuu JC 1
ILsras U, kB 242 | 241 | 240 | 239 | 238 | 237 | 236 | 235 | 234 | 241
I'enepanus crannuu 3C 2
Iectas | Pocys MBT 40| 35| 25| 20| 35| 25| 40| 15| 25| 40
Q. MBap 20| 15| 20| 25| 25| 10| 15 5| 10| 15
MaxkcumajibHasi HATPY3Ka HA NOACTAHUMHU M KO3(p(PHIHMEHT MOLIHOCTH
P,, MBT 70 65| 90| 60| 55| 80| 75| 50| 85| 55
cos @, 09008509089 085|090,89]0,85|0,65]| 0,80
P,, MBr 45| 35| 30| 40| 60| 65| 50| 75| 55| 40
COS @y 0890850750909 0,75|0,75]0,89|0,75| 0,85
P,,» MBr 50| 18| 22| 20| 15| 15| 20| 10| 18| 45
Cenpmas | COS®y, 0,7510,79,065| 0,75/ 0,75| 065 0,75 0,79 | 0,65 | 0,70
P, MBr 30| 25| 15| 10| 20| 45| 25| 10 6| 28
COS Py, 0,701 0,85|069| 0,75 0,77 | 0,78 | 0,75 | 0,65 | 0,65 | 0,75
P., MBr 20| 35| 40| 25| 70| 35| 45| 75| 90| 18
oS @ 0,65|080|0,79|0,78 0,90 |065|0,85]|0,75|085]| 0,70
P, MB1 40| 60| 14| 30| 55| 35| 40, 65| 70| 35
Cos @, 0,75/09 08908509 |0,75{0,79]0,88|095]| 0,70
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Usei 2 . '
i SR
| NC A} NCE
220xB nerl]| |220kB -
| | Js
Nnc 1
o R : : Sl..
S
Pucyrok 9

Hanpumep, BapuaHT KOHTPOJILHOM pabOThI ONpeneieH cleayomumMu nudpa-
mu: 2589173.
Ilepsas yugpa — 2. Homep pucynka 2;
emopas yughpa — 5. Jlimasl aunauid: JI1 — 80 kM, JI2 — 70 kwm, JI3 — 60 kM, JI4 — 50 kM,
JI5 — 45 xm, JI6 — 40 xm, JI7 — 45 xwm;
mpemvs yughpa — 8. Homep Mapku nposoja squHuu B Tads. 3.2: JI1 — Ne 8 (AC-400
u3 1abi. 3.2), JI2 — Ne 6 (AC-240), JI3 — Ne 7 (AC-300), JI4 — Ne 7 (AC-300), JIS — Ne
7 (AC-300), JI6 — Ne 6 (AC-240), JI7 — Ne 3 (AC-120);
yemeépmas yugpa — 9. Homep mapku tpanchopmaropa [1C B Tta6m. 3.3: [IC A — Ne
23 (ATAILTH-250000/220/110 w3 Ttabn. 3.3), IIC b — Ne 21 (ATHALTH-
125000/220/110), TIC B — Ne 8 (TATH-10000/110), TIC T" — Ne 17 (TPJLH-
160000/220), TIC J1 — Ne 7 (TPIL{H-125000/110);

namas yugpa — 1. HanpsbkeHue Ha muHAX OanaHcupyromiei craniuu: U 3C] =242

kB
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wecmas yugpa — 1. I'eneparus cranmuu IC 2. P5=40 MBT, Q5c,=15 MBap;
ceovmasn yugpa — 3. MakcumanbHas Harpy3ka Ha MOACTAHIUU U KOI(PPHUIHEHT

=30 MBrT, COS(pB:0,75,. PB1:22

=15 MBr, cos(pB2=O,69, PF:4O MBT, COS(pr:O,79,

MOIITHOCTH: PA:9O MBT, COS(pA:O,95, PB

MBT, COSQPp = 0,65, PB2

P, =14 MBT, coso,, =0,89.
Il b0

[Tpy HE0OXOIUMOCTH (€CII ATO YKa3aHO Ha CXEME CETH) pa3eiInuTe Harpy3Ky
[1C-b Ha Harpy3Ky IIWH HU3IIETO U CPpeIHEro(BBICIIETO) HAMIPSHKCHHUH TIPOIIOPITHNO-
HaJIbHO MOIITHOCTSIM COOTBETCTBYIOIITUX OOMOTOK aBTOTpaHchopmaTopa (CM. MpUMe-
yaHue K Tabi. 3.3).

Tabnuua 3.2. — [TapameTpsl MPOBOIOB TUHUM

Howmep IToronnsle nmapameTpol

o T |z e

w3 a6y, | | POPOAd Tmﬁ B D_M MECM . OmM MECM TOK, A
3.1 “ra | Y wm | Y EM | Y EM
1 AC-70 0,428 | 0,444 |2,55 265
2 AC-95 0,306 0,434 |2,61 330
3 AC-120 | 0,249 | 0,427 |2,66 380
4 AC-150 |0,198 | 0,420 |2,70 445
5 AC-185 | 0,162 | 0,413 |2,75 510
6 AC-240 | 0,120 | 0,405 |2,81 0,435 | 2,60 610
7 AC-300 |0,098 | 0,309 |2,85 0,429 | 2,64 690
8 AC-400 | 0,075 0,420 | 2,70 825
9 AC-500 |0,060 0,413 | 2,74 945




Ta6mumna 3.3. — [laciopTHBIC TaHHBIE TpaHCHOPMATOPOB

Howmep Suon Unom 00MOTOK, KB [Ipenensl pery- Ux, %
THUIIA U3 Tun Tpancopmaropa MB-A aupoparis PITH AP, | Abx, I&(’
a6 3.1 B C H Ha CTOpPOHE B-C | B-H | C-H | kBr kBt 0
T BH(CH)
1 TJTH-10000/110 10 115 - 11 +9x1,78% - 10,5 - 60 14 0,7
2 TJIH-16000/110 16 115 - 6,6 +9x1,78% - 10,5 - 85 19 0,7
3 TPJ1H-25000/110 25 115 - 10,5/10,5 +9x1,78% - 10,5 - 120 27 0,7
4 TPJ1H-40000/110 40 115 - 6,3/6,3 +9x1,78 % - 10,5 - 172 36 0,65
5 TPIOITH-63000/110 63 115 - 6,3/6,3 + 9x1,78 % - 10,5 - 260 59 0,6
6 TPIOITH-80000/110 80 115 - 6,3/6,3 +9x1,78% - 10,5 - 310 70 0,6
7 TPIOITH-125000/110 125 115 - 10,5/10,5 +9x1,78% - 10,5 - 400 120 0,55
8 TJITH-10000/110 10 115 38,5 6,6" +9x1,78% 10,5 17 6 76 17 1,1
9 TJTH -16000/110 16 115 38,5 11 +9x1,78% 10,5 17 6 100 23 1,0
10 TJTH-25000/110 25 115 38,5 6,6. +9x1,78 % 105 | 175 6,5 140 31 0,7
11 TIOTH-40000/110 40 115 38,5 6,6 +9x1,78 % 10,5 17 6 200 43 0,6
12 TATH-63000/110 63 115 38,5 11 +9x1,78% 10,5 17 6,5 290 56 0,7
13 TITH -80000/110 80 115 38,5 11 +9x1,78% 11 18,5 7 390 82 0,6
14 TPIH-40000/220 40 230 - 11/11 + 8x1,5 % - 12 --- 170 50 0,9
15 TP/IITH-63000/220 63 230 - 6,6/6,6 +8x1,5% - 12 - 300 82 0,8
16 TPJIITH-100000/220 100 230 - 11/11 + 8x1,5 % - 12 - 360 115 0,7
17 TPIOITH-160000/220 160 230 - 11/11 +8x1,5% - 12 - 525 167 0,6
18 TITH-25000/220 25 230 38,5 6,6 +12x1 % 12,5 20 6,5 135 50 1,2
19 TJITH-40000/220 40 230 38,5 6,6 +12x1% 12,5 22 9,5 220 55 1,1
20 ATJIIITH-63000/220/110 63 230 121 11 +6x2 % 11 | 357 | 219 215 45 0,5
21 ATJIIITH-125000/220/110 125 230 121 6,6 +6x2% 1 45 28 290 85 0,5
22 ATJIIITH-200000/220/110 200 230 121 11 +6x2% 11 32 20 430 125 0,5
23 ATJITITH-250000/220/110 250 230 121 10,5 +6x2% 115 | 334 | 20,8 520 145 0,5

[MPUMEYAHUMS: 1. Jlns aBroTpanchopMaTopoB cootHoleHne Moraoctei oomMorok BH/CH/HH cocrarmsier 100/100/50%.

2. PerynupoBaHue HarpspKeHUs! s IBYXOOMOTOYHOTO TpaHc(opmaropa ocyriecTsisiercst Ha ctopone BH, aBrorpancdopmaropa - Ha cropone CH, tpexo6-

MotouHoro - Ha cropore BH (PITH) u CH (ITBB £2x2,5 %).

Ve
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3.2. 3agauu 1J1 CaMOCTOSATEIBHOTO PEIICHUS
3aoaua Ne 1

CocTaBuTh MOJIHYIO CXEMY 3aMENICHUS AJIEKTPUUYECKOU CETU, OMNPENENUTh €€
MapamMeTpHl.

Ykazanus no pewenuio.

N3obpa3ute cxemy Bamiero Bapuanra (Hanpumep, puc. 10) u HaHecuTe Ha Heé
WCXOJIHBIC JaHHbIE (IJMHBI JIMHUH WU MapKd MPOBOJIOB, TUIBI TpaHCPOpMATOpPOB Ha
MOJCTAHIMAX, MOIIIHOCTH HATPY30K MOJICTAHIUAN U 3JeKTpocTaHnu DC 2, HanpsHyKEHUE
Ha [TMHAX OaJaHCUPYIOIIEH CTaHIINH ).

B kauecTBe mpumepa paccmaTpuBaeTcs cxema dJekTpudeckoi cetn (puc. 10),
MOJTHAsl cXeMa 3aMeIleHHs] KOTopol mpuBejeHa Ha puc. 11. Takas cxema 3amenieHus
COCTaBJIACTCS MyTEM OOBEAUHEHUSI CXEM 3aMEICHHS OT/ACIBHBIX JIEMEHTOB AJICKTPH-

YeCKOH CETHU B COOTBETCTBUHU C €€ CXEMOM.

[nc A NncB
J16

SIH
e

110 xB L

N4
7 |
Nnceb Snz
110 xB Vs

Puc. 10



CxeMbl 3aMeIleHHUs] OTACJIBHBIX 3JIEMEHTOB M (hOpMYJIbI JJisl pacuéra UX Mapa-

MeTpoB npuBeAeHbI HIKe. Ha puc. 12 - 19: yacTh a — ycioBHOE N300paKeHUE DIIEMEH-

Ta IEKTPUUECKON ceTu; O, B — BUJIbI CXEM 3aMEIIeHHUs 3TOro 3JieMeHTa (0 — TouHas, B —

YIPOILICHHAs ).

a)

Bosoyunas nunus onexmponepedau

Z =rptixg | Z =rotjx,
O Cn
J 2 / 2

Puc.12

[Tapamerpsl aunHuM I, x, OM, 0,, b,, MxCwm, Q,, MBap, cocrosiiei u3 N 1emnex,

OTpeAeNsoTes o hopmynam:
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X Z =1+ jX;

b, =b,Ln; g,=9,Ln=

!

2 -6
QJ‘I = an HOMlO !
rae L — pnwHa TuHAM, KM;

I, X, — TIOTOHHBIE aKTUBHOE M PEaKTUBHOE CONPOTUBICHUS JuHHH (Tabm. 3.2),

Om/kM;

b, — moronHast EMKOCTHAsI IPOBOAUMOCTH THMHUU (Tabu. 3.2), MKCM/KM;

AP_ — yzenbpHbIe IOTEPU MOITHOCTH Ha KOpoHY, KBT/kM [4, 5];

U. ., — HOMUHQJIBHOE HAIPSHKCHUE JIMHNUHY, KB.

Jlia nuanii HanpsbkeHueM 220 kB 1 Huke akTUBHAs IPOBOJAUMOCTD JIMHUU (, HE

YUUTHIBACTCS.
Jeyxobmomounvie mpancgopmamopwi
J{ns moACTaHIIMU, HA KOTOPOM YCTAHOBJIEHBI # IBYXOOMOTOUYHBIX TpaHCHOpMaTo-

POB, MPUMEHSIOTCSI CXEMbI 3aMEIIICHUS, PUBEICHHbIE HA pUCyHKax 13, 0, B.

_ " Buom UHucm U : Ullmm UBmm _Z.'r r Uillmm

a) 6 0 ‘ o

Puc.13

[Tapamertpsl I, X;, OM, Qy, MBap , gr, br, MkCMm omnpenensitores o popmynam:

2
r = APV UZB o 1073 Z, =(Z,|= s L;B ) N VA

nS

HOM HOM
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I A e LR AT
B HOM B HOM
Y, =9, - b Z, =1+ )X

AI:)xx = nAPx10_3; ASXX = |XnSHOM10_2; AQxx = ASfx _APZ . kT — UHHOM .

XX !
B HOM

rae S, Up .o — HOMHUHAIBHBIE MOLITHOCTH (MB-A) 1 Hanpsixenue ctoponsl BH (xB)
tpanchopmaTopa (Tadm. 3.3);
N — YKCIIO MapasuIeIbHO BKIIOUEHHBIX TPaHCHOPMATOPOB;

AP — notepu MoiHOCTH KOpoTKoro 3ambikanus (K3), kBt (tabdmn. 3.3);
u, — Hanpspkenue K3 tpancdopmaropa (tabdm. 3.3), %;
AP, — motepu MoutHocTH XoJiocToro xona (XX), kBt (tadu. 3.3);
|, —Tox XX, % (Tabun. 3.3).
Tpéxobmomounvie mparnc@opmamopol

CxeMsbl 3aMelleHts] TOACTaHIMY, Had KOTOPOM YCTaHOBIEHBI N TPEXOOMOTOUHBIX
TpaHc(hOpMaTOpoB, MpuBeaeHsl Ha puc. 14, 6, B. MomHocTe 06MoTKH B Sy =S .
CymecTByIOoT TpEXOOMOTOUHBIE TPAHC(HOPMATOPBI C PA3IMYHBIMU COOTHOUICHUSIMU HO-
MHHAQJIBHBIX MOIIHOCTeH OOMOTOK Sgy; /Sy /Sy, 100/100/100 %, 100/100/66,7 %,
100/66,7/66,7 %.

Puc.14
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AKTHUBHBIE COITPOTUBIICHUSI OOMOTOK OIpEAEIAIOTCS Mo hopmyiam:

R. ) Ry R
rleRB: i 2 ’ rTZZRC:_Bl I’T3=RH:—,
l+a+(1-a) 1B a p
APU? ) S S
e RB-C — rI]<SZBHOM 10 3; o= SCH : IB: SHH .

PeakTuBHBIE COMPOTUBIICHUS 0OMOTOK OTPEIEISIOTCS U3 PABEHCTB:
2

Z - (Ugpc tUepn —Yecn ) Uh on 102 x, = /ZTz1 Py
2 nS

HOM

2

UnpectU ~yg—U g5 U _ [
ZT2:( x B-C x C-H KBH) BHOMlo 2, XT2: ZTZZ—I’TZZ,

2 ns,..
(Uee +Uepy —Ugpe U2
Z _ k C-H k B-H k B-C B HOM 10—2. X . = ZZ . r2
3 2 nS ’ 3 T3 3"

HOM

Ecnn pacuérHoe 3Hauenne Z , wid Z , OKaKETCS OTPHLATENBHBIM, TO X, (X.) cie-

JyeT NpupaBHATh K Hy 0. Koaddunment tpanchopmaruu B BerBu oomotku CH

U

_ ~“ CHom
kT2

U

B nom

U

H mom

B BeTBH oOMoTk HH K =
B nom

[ToTepu MOIITHOCTH B CTAJIM ¥ TIPOBOAUMOCTH TPEXOOMOTOUHBIX TPaHCHOPMATO-

POB OIPEACIISIETCS TaK XK€, KaK JJIs IBYyXOOMOTOUHBIX TPaHCHOPMATOPOB.
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Aemompancthopmamopnt
Buom UH HOM
B Cnom
Puc.15

Cxewmsl 3amenienus (puc. 14, 6, B) u popmyiiel A1 pacuera napaMmeTpoB TPEX0O-
MOTOYHBIX TPaHC(HOPMATOPOB CIPABEIIUBHI U J1s1 aBTOTpaHchopmaropoB. CooTHOLIE-
HH€ MOIIHOCTEH OOMOTOK HM3IIEr0 W BBICIHIETO HampspkeHus: paBHo 0,5. CxeMbl 3ame-
HICHUST aBTOTPaHC(HOPMATOPOB, Y KOTOPHIX OOMOTKA HHU3IIEr0 HANPSLKEHUS HE UCTIONb-
3yeTcsl, TaKue K€, KaK y IByX0OMOTOYHBIX TpaHchopmaTopoB (puc. 13,6, B). [Ipu pac-
4yéTe COMPOTHUBICHUA OOMOTOK aBTOTPAHC(POPMATOPOB B ATOM cCiyyae B (opmynax,

NPUBEAEHHBIX AJIs IByXOOMOTOYHBIX TpaHcpopmaropos, mpuHumaercs AP =AP ; ;

uK = UK B-C*
Tpancghopmamopyl ¢ pacuennénnoi 06mMomrou

Takue TpanchopMaTopsl UMEIOT, KaK MPAaBHUIIO, JBE OJUHAKOBBIX OOMOTKH HH3-
IIET0 HANPSHKCHUS U MOTYT paboTaTh B 2 pexUMaXx:

- 00e 0OMOTKHM paboTaloT Ha OJJHY Harpy3KYy;

- KaXxasi 0OMOTKa paboTaeT Ha CBOIO HArpy3Ky.

B nepBom ciryuae TpanchopMaTOphl ¢ pacIICIUIEHHBIMA OOMOTKAMHU UMEIOT CXe-
MBI 3aMEIICHUs], KaK Y IBYXOOMOTOYHBIX TPAaHC(POPMATOPOB, U pacdeT MX MapaMeTpoOB
BBITIOJHSAETCS 110 hopMyJiaM, MPUBEAEHHBIM IS TBYXOOMOTOUYHBIX TpaHC(HOPMATOPOB.

JIJ1st BTOpOTO Citydasi CXeMbI 3aMeIeHUs] TpaHchopMaTopa ¢ paciieruiéHHOM 00-

MOTKOM U300pakeHbl HAa pUCyHKax 16, O, B.
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U

Meowm

Ky o

T HInow

K'l'l (jl'lhmm
{I('IZIIOM.
a) - 6) B)
Puc. 16
ConpoTusinenusi 0OMOTOK, Om
APKUE HOM 1 ()3~ UKU]_E) HOM 1 ()2 - 2 2
rTl = rT2 = 2—210 ! ZTl = ZT2 =2—+—=110 ! XTI = XT2 = ZTl B rTl'
nSHOM nSHOM

KoaddunmenTsr Tpancpopmaliiuu 1o OCHOBHEIM BBIBOJIaM 0OMOTOK

k —UHlﬂ- k _Ulﬂﬂ_

TI_U ’ T2_U

B HOM B nom

[ToTepu XOJIOCTOTO XOJa U MPOBOJAUMOCTH OMNPENESTSIOTCSA, KaK sl IBYXOOMO-

TOYHOTO TpaHchopmaTopa.

Cunxponuntii komnescamop

é _I;Q CK
ay  6)

Puc. 17

Ha puc. 17 QCK - BeIpabarpiBaemasi peaktuBHas MoniHocTh CK.
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bamapest cmamuyeckux xondencamopos

A @jbscx —T;QBCK
a) 6) B)

Puc. 18
Ha puc.18 b =Qpcx /U%OM.

ITorepu aktuBHOM MontHOCTH B CK 1 BCK 1mipu pacueTax He y4UTBIBAOTCHI.

Haapysxa

Ly= Ty + JX, =8+ jb, T | T

Jo=JL+ j.l: S = Pu"‘an
a) ) B) r)
Puc. 19

Pe3ynbTaThl pacueToB MapameTpoOB 3JIEMEHTOB AIEKTPUUYECKUX CETEH PEKOMEH-

JyeTcsi cBecTu B Tadi. 3.4 u 3.5.

Tabmuma 3.4. — [lapamMeTpsl cxeM 3aMelIeHusl THHUN
Haumenosanue

JTAHUN
JI-1

I, Om X, OM b,, MkCM Q.. MBap
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Ta6muma 3.5. — [TapameTpsl cxem 3aMeleHus: TpaHchopMaTopoB

anme AI:)XX-I_JQXX gT_J bT M +JXT1 k[ rT2+JXT2 k ) rT3+JXT3 k

Holli[ag He MB-A MKCM Om Om Om
1 2 3 4 5 6 7 8 9
I[1C A

[Tpumeuanue: 1. J{jist 1ByXOOMOTOYHBIX TPAHC(HOPMATOPOB HE 3aIOIHSIIOTCS KOJIOHKH 6, 7, 8, 9.
B xononke 4 yka3bIBaeTCs CONPOTHBIEHHE IByXO0OMOTOYHOT0 TpaHchopMaTopa.
1. Inss BeTBM OOMOTKHM BBICIIETO HANpsDKEHHsT TPEXOOMOTOUHBIX TpaHCHOPMATOPOB
(aBroTpancdopmaropos) kr;=1.

PacuétHyro cxemy 3JIEKTpUYECKOW CETH MOJIyYMM U3 CXEMBbI, NMPHUBEIEHHON HA
puc. 11, myteM omnpeneneHus pac4ETHRIX HATPY30K U OOBEIUHEHUS MOCIEI0BATEIbHBIX

AJIEMEHTOB cXeMkbl. PacuéTHas cxema paCCManHBaGMOﬁ CCTHU IIPCACTABJICHA HA PHUC. 20.

Puc. 20

PacuérHble Harpy3kd y3J0B OIpPEACNAIOTCS Kak alreOpanyeckue CyMMbl 3a-

JAHHBIX Harpy30K Sa,Sp,98,9r, MNOTEPh MOIMIHOCTH B TpaHchopmaTtopax I1C u 3apsia-
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HBIX MOHIHOCTefI J'IHHI/Iﬁ, HpHCOGI[I/IHéHHLIX K COOTBCTCTBYIOIIIUM Y3JIaM. HaanMep,

pacuetHas Harpy3ka st [IC B paBHa

p2 +Q2 p2 +Q2
§6:§B1+%ZB2+§BZ+¥ZB3+
2 2
Fueraf c(@ue0af o, o
UEOM =Bl ~xx B 2 '
g [IC T
'QJ]Z_'QH3_.QH5.

JlanHbpie 0 mMapaMeTpax pacyETHOW CXEMbl AJIEKTPUYECKOM CeTH IerIecoo0pa3Ho

CBECTH B Ta0JI1. 3.6.

Tabnuna 3.6. - [Tapamerpsl pacuéTHoli cxembl cetu (puc. 20)

PacuetHbie Harpy3ku .. | Conporusnenus
V31bI P+jQ, MB-A BetBu I - |  +jx, Owm
2 1-2
3 1-3
7 7-6
3aoaua Ne 2

OnpeneneHue napameTpoB pekruMa Pa30OMKHYTOM JIEKTPUUECKON CETH.

Vkazanus no pewenuro.
N3 cxembl ceTn Bamiero BapuanTa MCKIIFOUATE HECKOJIBKO JTMHHUH, TaK YTOOBI 1MO-
Jy4Yusaach cXeMa CeTH 0e3 KOHTYpPOB, HO KO BCEM IMOJCTAHIIMSAM COXPAHUJICS MYTh OT

anektpoctanuuu OC 1.
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[lenp pacyéTa COCTOUT B OMNPENEIICHUH MOIIHOCTEW B BETBSIX M HAINPSKECHUN B
y3J1ax cxembl. Pacyér pexxuMa BBINOJIHIETCS UTEPAMOHHBIM MeToAoM. Kaxknas urepa-
A COCTOUT U3 2 ITAIIOB.

Ilepsviii sman onpedenenue mowHocmel 6 gemasx. Pacuér Benercs oT Hanbosee
YIAIEHHBIX TOYEK CXEMBI K OaTaHCUPYIONIEMY y31y. MOIIHOCTh B Hayaje BETBU

S L +AS,,

—Ha4 = §I(O

rne S, =P, + JQ, — MOIIHOCTH B KOHIIE BETBU;

AS, — moTepu MOIITHOCTH B COMPOTUBIICHUU BEeTBH Z =T + |X.

2 2
P, +Q :
— KOH KOH
AS, = KUK (7 4 X)),
KOH
3nech Uy — MOIYNTh HANIPSHKEHUS B KOHIIE BETBH, PACCYUTAHHBIN Ha MPEABITYIIEM II1a-
re (utepanun); Ha 1-m mare U, = Uyon.

Bmopoii sman - onpedenenue nanpsisicenus 6 yznax. Pacuér Benércst or 6aancu-

pyroriero y3ina. [Ipu 3ToM HanpshkeHUEe B KOHIIE BETBH

_Uz’

.

U

KOH = U Ha4y

rac U — HalIPpsPKECHUE B HAYaJIC BCTBU,

Hay !
U, — BekTop mameHus HanpspkeHHs HA CONPOTHUBICHUU BETBU Z, PaBHBIN Teo-

METPUYECKON CyMME€ MPOAOJBHON M MONEPEYHOM COCTABIISIIOIIMX MAJACHUA

HANPSIKCHUS.

Uz = AUZ + J5Uz = PHaq‘[;_ QHaqX + PHaq‘)L(J_QHaqr .

Ha4 Ha41

MO,Z[yJ'IL HaIpsKCHUS B KOHIC BETBHU

= Uy =AU, ) +(8U, ).

Pacuér BCACTCA OO TCX IIOP, IMMOKAa COOTBCTCTBYIOIIMUC MOIHOCTU U HAIIPAKCHUA

UKOH = ‘U

KOH

Ha K 1 (k+1) mare OyayT oTiiM4yaThCs IPyT OT Apyra Ha BEJIMUYUHY, MCHBIIIYIO 3aaHHOM

TOYHOCTHU pacqéTa.
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B kagecTBe mpumepa pacCMOTPUM pPa30OMKHYTYIO CE€Th, MOJYyYEHHYIO HC-

kimoueHreM nunuu JI12, JI4 u JI7 u3 ucxonuoit cetu (cm. puc. 10). JIns pa3oMkHYTOI

CETU COCTAaBUM CXEMY 3aMELICHUs, HAUAEM pacuETHBIE HATPY3KHU Y3JIOB U PACCTAaBUM Ha

Hel Touku (puc. 21). Touku paccTaBisieM BOKPYT CONPOTUBICHUHN JIIEMEHTOB ceTU Z.

Puc. 21

Pacuér npuBeeH TOJIBKO 1 ONHOTO 1Iara. Pacu€THple Harpy3Kku B y3J1aX CXEMbI

(puc. 21) Si,...,S1¢ MOMydYEHBI MyTeM anreOpPandecKOro CIIOKCHHUS B OOIIEM cirydaec

Harpy30k IIC, 3apsIHBIX MOIIHOCTEW JIMHUM M MOTEPh MOLIHOCTH XOJOCTOTO XOJa

TpaHC(hOPMaTOPOB:
5, =i %L,
S; =S, - J%—JQ;
Ss=—] Qgé :
S; =S5

Qi Qs
2

|
©
I
1%
&
|»
o
1%
s}
[N}
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Pacuém mowmocmeu. Ha mepBoM I1are HamnpspKEHHsI NMPUHUMAIOTCS PaBHBIMU
HOMHUHAJIbHBIM HAIPSKEHUSAM COOTBETCTBYIoWEH cTynenu - 220 kB u 110 xkB. Pacuér
MOIITHOCTEN HauMHaeM BecTu OT Haubonee yaanéHHoit Touku (I1C B, Touka 9) k 6anan-

cupytomemy y3iy (9C, Touka 11):

2 A2
Ss0 =997 Sig =Sy +AS; :§2o+|320%0?20(rm+jx132);
Sz2 = Sio; Sp1 =9 +AS;,.;
Sig=Si9+Su:  Si7=S5+AS;
Sip = S17 + Sg; Si5 =S5 TAS;
P; +Q} :
Si4 = Sy5 + Ss; §13:§14+A§2A :§14+14—214(rA+JXA)'

AHAJIOTMYHO BBIYUCIISAIOTCS MOIIIHOCTH B OCTAJIBHBIX TOUKAX Syg,..., Opg U T.J.:
S12 =13+ S5+ 5,5
511 =9y, +AS -
Pacuém nanpsowcenuii. Pacuér Beném ot 6anancupyrtoiero ysia (9C, Touka 11) k
ynanéunomy notpeoburento (IIC B, Touku 20, 22). Moaynb HanpsKeHUs: B IIEHTPE K-
tanus (U; = 220 kB). HanpsbkeHust B OCTaIbHBIX TOUKAX:

UlZ —U,-AU, —joU, =U,- Pl + QX j PiXm —Quy :
JI1 JI1 Ul Ul

UlS :Uz :U12;

Pala +QisXa  : PisXy —Qush

U'14 :U'ls_AUzA - j5UzA :UlS_ ‘U ‘ ‘U ‘
13 13

[Ipn pacuére HanpsoKeHHS B TOYKE S5 HEOOXOAMMO y4yecTbh KO3(DPUIIMEHT
tpanchopmarmu [1C A.

.

U15 = Us = Ul4kTA ,
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U
rie kTA — —~ CHomA .

U B HOMA

Pacuér cereil HanpspkerreM 10 110 kB BkimounTensHO Beaércs 0e3 ydera nore-
PEYHOM COCTABJISAIOIIEH NaACHUS HAPSHKCHMUS:

—U. — Pislie +QisXpe .
6~ Y15 U ;
15

U17 :Ue :U16 :U15 _AUZ

Py, +Q,-X
U8 :U18 :U17_AUZB1 :U17_ 17 BIU 17 Bl;
17

Pol, +QpoX
UZOZUS—AUzm:US— 19B2U 19782 .
8

P, +Q, X
Uy =Ug—AU; =Ug- 21B3U 21783 .
8

Ug =U,oK, g, ; Ujp =U5K, g;3-

Hanpsixkenus B y3nax 3, 4, 7 paCCUMTBIBAIOTCS] aHAJIOTUYHO.

3aoaua Ne 3

Omnpenenenne NoTepb dIEKTPOIHEPTUH.

Vkazanus no peuleruro.

[ToTepu saeKTpOIHEPTHH B dNIeKTpuueckoi ceTh AW COCTOSIT U3 Harpy304HBIX
YCIIOBHO-TIOCTOSIHHBIX TTOTEPb.
AW =AW, + AW, .
OCHOBHOI YacThIO YCIIOBHO-TIOCTOSIHHBIX TOTEPh SIBISIOTCS MOTEPU XOJOCTOTO
xoja TpanchopmaropoB. [lotepu 37EeKTPO3HEPTUU XOJIOCTOrO X0J1a B -M TpaHchopMa-
Tope (aBTOTpaHchopMaTOpe) OMPELISIIOTCS TI0 MACIIOPTHOMY 3HAYEHUIO TTOTEPh MOTII-

HOCTH XOJIOCTOrO Xoza (cM. Ta0u. 3.3) u mokazaresnsiM pexXxruma CEeTH.
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n U i 2
AWy-l'[ = APXX _l ETPJI — y

B HOM j
rae  T,; —4ucio yacoB paboThl j- TO TPaHCPOPMATOPA B i-M PEKUME;
U ;i — pacu€rHoe HampspKeHHe Ha BBICIIEH CTOpOHE Tpanchopmaropa j B i-m pe-
KUME;
Ugyonj — HOMHHAIIBHOE HANPSIKEHHE OOMOTKH BBICIIETO HAINPSKEHUS TPAHC-
dopmaropa j.

[TpuOnm>kEHHO OTEPH IEKTPOIHEPTUHU XOIOCTOrO X0/ 110 CETH B LIEJIOM 32 I'OJL

pPaBHBI

AW, =87603 AP,

1

xj"

Harpy3ouHsie mOTEPU 3IEKTPOIHEPTHM 3ABUCAT OT AKTUBHOIO CONPOTHBIIECHUS
MPOJIOJIBHON BETBU CXEMbI 3aMELIEHUS TUHUU WU TpaHcPopMaropa I, U pexuma pado-
Tel. [Ipy HMcnonb3oBaHMM METO/AA YHCIa 4acOB HAMOOJBIIMX MOTEPh MOIIHOCTH pac-
CMAaTpUBAETCS TOJIBKO OJIMH PEKUM CETH: PEKUM MaKCHUMalbHOM HAarpy3ku. B pexume

MaKCHMaJIbHOW HArPy3KH ONPEACIAIOTCA IIOTEPU aKTUBHOM MOIIHOCTH B cetu AP, .. 110

pe3yabpTaTtaMm pacu€ra 3TOro pexuMa:

P2 +Q?
AI:)max = Zj—zjru )
i U]

rae Pj, Q j — MOTOKH aAKTUBHOW M PEAKTHBHOW MOIIIHOCTEH B KOHIIC BETBH |1 — | B

PEXKHUME MaKCUMaJIbHOM Harpys3Ku,

U, — HanpspkeHne B KOHLE BETBH | — | IPU MaKCUMaIIbHBIX HArPy3Kax;

j — aKTMBHOE CONPOTHBIICHUE BETBH | — | .

Harpy3ouHble oTepy 3JIEKTPOIHEPTUN 3a TOJ] ONIPEIEISAIOTCS 10 (opMyJIe:

AWH = knkkAPmaxT y
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rae K, — xoadduimeHT, yIuTHIBAIONIUI BIUSHUE MMOTEPh B apMaType BO3IYIIHBIX

J

muanit (K, =1,02 ans BJI manpspxkernem 110 kB u BbIme);
K, — Koo HIHEHT, yIUTHIBAIOIUI pa3nuune B KOHPUTyparusax rpadukoB ak-
THUBHOM M pEaKTHBHOW HArpy3KH pa3nn4Hbix BeTBeit cetn (K, =0,99);

T — YHCJI0 YaCOB HAaMOOIBIINX IMOTCPb MOIIHOCTH 34d T'O.

[Ipu oTcyTcTBUU Tpaduka HArPy3KU 3HAUYEHUE 7 Ompeensercs no Gopmye:

2
r:%WGO,

max

rae K, — koadunnenT 3anoaHeHus ronosoro rpaduka. K, = 3760

3neck T, — YUCIIO YacCOB HCIIOJIb30BAHMS MAaKCHMaJIbHOW Harpy3ku (s cerert 110 —

ma

220 kB T, =5500—6000 w).

[Tpu popMupoBaHUM CTPYKTYpPHI OTEPH DJICKTPOIHEPTUHU, T.€. ONPEACICHUH CO-
OTHOIIICHUS (JI0JICH) HArpy30UYHBIX U YCIOBHO-TIOCTOSIHHBIX TTOTEPh B CETSIX Pa3IMYHbIX
HOMMHAJIbHBIX HAINPSDKEHUM CIEAYET B NIEPBYIO OUEpEAb CIPYNIUPOBATH NOTEPU MOIII-
HOCTH T10 BUJIaM 000pyI0BaHUSI 1 HOMUHATIBHBIM HAIMPSKCHUSIM.

Jl1st pacu€THOM cXeMbl pa30MKHYTOM ceTu (puc. 21) onpenenstores Cleayrome mo-
TE€PU MOIIHOCTH Y SHEPTUM:
® [I0TE€pHU XOJOCTOro xojaa B cetu 220 kB

AP 220 = AP o + AP i AW, 220 =8760AP, 55

X y-
e 1oTepu xojoctoro xoaa B cetu 110 kB

AP 110 =APyp:; AW, 110 =8760AP,, |0

p'e X y
® Harpy3ouHble oTepH B IMHUAX 220 kB
2 2 2 2 2 2
P2 +Qp r Py + Q2 r Pss + Qs o
U 2 J1 2 JI3 2 JI5
12 24 26

AW, 511220 = K K AP, 5112207

APH BJ1220 —

® Harpy3ouHbIe MOTEpU B aBTOTpaHchopmaTopax 220 kB
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Pli + Q124 P228 + Q228
— 5 Wt = I, AW, 1020 = KAR, 110207 5

AR 220 U2 U H H
14 28

H

® Harpy3ouHble oTepu B auHuUAX 110 kB

2 2
P + Qi

AP, BJI110 — U2
16

H

M6 » AW, g110 = KK AP, gr11107 5

H

® Harpy3ouHbIe IoTepu B Tpanchopmaropax 110 kB

2 2 2 2 2 2

Ps +Qig r Py + Q2 ro 4 Py, + Q5 o
2 BI > B2 > B3>

18 20 22

AW, 110 = Ke AP, 1107 S

H H

H

AP 110 —

¢ CYMMAPHBIC ITIOTCPH IJICKTPOIHCPIUU B CCTU

AW = AWy-1'1220 + AWy—Hl 10 + AWH BJ1220 + AWH BJI110 + A\NH p220 + AWH 110 *

3.3.  KonTtposbHbIE BOTPOCHI

B koHTponbHON paboTe MpuBEIUTE OTBETHI HA mpu KOHMpOabHbIX 6onpoca. Ho-
Mepa 3THX BOMNPOCOB ONPEACNAIOTCA ABYMs MOCIEIHUMHU LHppaMu mudpa 3a4eTHOM
KHIDKKH: TpeAnocHeqHsss nudpa onpeaenser HoMep Bompoca U3 NEpBOM Ipynmbl, Mo-
clieHss Udpa onpenessieT HoMep BOIpOoca U3 BTOPOM IpyMIbl, yBEIMUEHHAs HA €1u-

HUIY TToCeAHss udpa onpeesnseT HOMep BOIpoca U3 TPEThEel TPYIIIIHI.

3.3.1. llepsas epynna
1. Kak ocymectBisiroTcs mpeoOpa3oBaHue, Mepeaavya M pacrpecicHHe dJIeK-
Tpudeckoi sueprun? Kakoe o6opymoBanue st 3T0ro Heo0xoaumo?
2. IlosiICHUTh TOHSATHS: dHEPreTHYCCKAsl CUCTEMa, JJICKTPOIHEPTeTHIECKas CH-
CTeMa, DJICKTpHUYECKas CUCTeMa, dJICKTpUYecKas ceTb. KakoBbl 0COOCHHOCTH

ux paboThI?
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. [ToICHUTD MOHATHUS: PEKUM DIEKTPUUECKON CUCTEMBI (WIJIM CETH), TapaMeTphbl

pexuma, mapaMeTpsl cucteMbl. KakoBbI BUJIBI pEKUMOB?

. Kak xnmaccuunmpyroTcst 31eKTpUIecKue CeTH?

HpI/IBCCTI/I HOMHWHAJIBHBIC HAIIPAKCHUSA 3JICMCHTOB JJICKTPUYCCKHX CHUCTCM.

[ToSsICHUTB COOTHOLLICHUS MCK/y HUMH.

. KoHCTpyKIIuy BO3MyIIHBIX IMHUN AJIEKTPOIIEpEaayu.

. Uto Ha3pIBaeTCI Tp&HCHO3PIL[HCfI IMPOBOJ0B, PACHICIUNICHUEM ITPOBOJOB BO3-

JYIIHBIX JTUHUAN?

. B ueM mpeumyiectBa aBTOTpaHCHOPMATOPOB MO CPABHEHUIO C TPEXOOMO-

TOYHBIMU TpaHcPopmaTtopamu? B Kakux ciiydastx OHU IPUMEHSIOTCA?

. Hepqu/ICJII/ITB BHAbI KOMIICHCHUPYIOIINX YCTpOﬁCTB. I[JI?I 49Cro OHU IMPUMCH:I-

oTca?

. Kakue Buapl rpagmkoB Harpy3ok ucnodib3yrorcs? s yero?

. [losicHUTP MOHATHE «BPEMS MCIIOJIb30BAHUS MAKCUMAJIbHOM Harpys3ku». Kak

HCIOJIB3YETCS ITOT apaMmeTp?

3.3.2. Bmopas epynna

1.

[TIpuBecT 1 MOSICHUTH pa3IMYHbIC BUIIBI CXEM 3ameneHns JuHui. Kak omnpe-

JETISIFOTCS UX TTapaMeTphl?

. ITpuBecTH M MOSICHUTH CXEMBbI 3aMEIIEHUs IBYXOOMOTOUYHBIX TpaHc(opMarto-

poB. Kak onpenenstorcs ux napameTpsi?

. IlpuBecTH M MOSACHUTH CXEMBI 3aMEIISHUS TPEXOOMOTOUYHBIX TpaHCchOopMaTo-

poB U aBTOTpaHchopmaTopoB. Kak ornpeaenstorcss ux napameTpsi?

. Kak monenupytorcst (IpencTaBisitoTCs) JIEKTPUUECKUE CTAHIIUU MPU pacye-

TaxX YCTaHOBUBIIIUXCS PEKUMOB YJICKTPUICCKUX CETEH?
Kak wmoxpenupyrorcst (NMpeACTaBIAIOTCA) HArpy3Kd M KOMIICHCHUPYIOIIUE

YCTPOMCTBA MPH pacueTax YCTAHOBUBIIUXCS PEKUMOB JICKTPUIECKUX CETEH?

. Kakue BUJBI ITOTEPb MOIMHOCTH W SHCPIruv MMCIOT MCCTO B JIMHHUAX, TpaHC-

dbopmaropax? OT yero oHH 3aBUCST?
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. Kak onpenensitorcst nepeMeHHbIe MOTEPH IIEKTPUUECKON SHEPTUU B JIMHUSIX,
TpaHchopmaTopax, B CETH B IIEJIOM O BpeMeHU Hamboibpmmx moteph? Kak
ONPENICNAIOTCA MOCTOSHHBIC TOTEPHU ANEKTPOIHEPTUN?

. [losicHUTh METOMKY pacueToOB PEKUMOB JIMHHI, TpaHCHOpMATOPOB MpH 3a-
JAHHBIX MOIIHOCTSIX Harpy3ku. UTo Takoe majecHUE HAMNpSLKEHUs, MOTeps
HanpsHKEHUs ?

. [1oACHUTH METOAMKY pacyeTOB PEKUMOB PA30MKHYTHIX AJICKTPUUYECKUX Ce-
TEM.

. IIoSICHUTh METOJIMKY PAacdyeTOB PEKUMOB MPOCTEUIINX 3aMKHYTBIX AJIEKTPH-

YEeCKUX CETEM.

3.3.3. Tpemvs epynna

1. Ilepeuncnuth BCE COCTABISIONIME HCXOAHOW HMH(OpMaNuu, HEOOXOAMMOU
JUISL PACUETOB YCTAHOBUBILUXCS PEKUMOB 3JIEKTpHUUecKUX ceTel. [loscHuTh
MOHATUSI «OaTaHCUPYIOIIUN y3€1», «0a30BbIN y3em.
. KakoBbI 3a/1aua 1 11€J11 pacyeToB YCTAHOBUBILIMXCS PEKUMOB JIEKTPUUYECKHUX
ceTeit?
. KakumMu noxkasaTtensiMu XapakTepu3yeTcsl Ka4eCTBO dJIEKTPUUECKON dHEPrumn?
KakoBbl TpeOOBaHUS K STUM MOKA3ATEISAM?
. Uto Takoe OajaHChl MOIIHOCTEH B AJIEKTpUUYECKUX cucTemax? KakoBo Bius-
HUE OaJIaHCOB Ha KAYECTBO JIEKTPOIHEPTUN?
. Kak ocyniecTBiseTcss perympoBaHre 4acTOThI B JJIEKTPUYECKUX CUCTEMAX?
. KakoBbI criocoObl U cpe/icTBa pEryIMpOBaHUs HANPSKEHUA?

JlaTh XapakTEepHUCTHKY pPEryiIupoBaHus Ko3GhGUIIMEHTOB TpaHchopmaiuu
TpaHC(HOPMATOPOB.
. UTo Takoe KOMIIEHCAlUsI PEaKTUBHON MOIIHOCTH B AJIEKTPUUECKUX CETAX?
[Tosicauthb 3¢ (HeKT KoMIIeHCAITuN PEAaKTUBHON MOILTHOCTH.
. IlepeuncnuTh U KpaTKO OXapaKTepU30BaTh TEXHUUYECKUE MEPOMPHUSATHUS I10

CHMIKCHUIO IIOTCPb JJICKTPOOHCPIUH.
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10. IlepeuncnuTh U KpaTKO OXapaKTEPU30BaTh PEKUMHBIC MEPONPUATHS TIO

CHU)KEHUIO MTOTEPH JIEKTPOIHEPTUU.
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