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[ens u 3a1a4y U3y4EHHUST JUCLUTUIAHEI

OOGopynoBaHue U MaTepUalbl

HanmeHnoBanue npaktuyeckux padbot

Copneprxkanue MpakTUYECKUX paboT

[Tpaktruueckas padora Nel. IIpuGnkeHHBIM pacdeT MOTOKOpACIpEIeICHUs B
ANEKTPUYECKOM ceTh. Pacnipenenenrne n0TOKOB MOITHOCTH U HAIIPSKEHUM B IIPO-
CTBIX 3aMKHYTBIX CETsX 0€3 yuera HoTepb MOLIHOCTH.

[Tpaktuyeckas padota Ne2. BeiOOp HOMUHAIBHBIX HANPSHKEHUH 3JIEKTPUUYECKOM
ceTd. PacueT HOMUHAJIBHOTO HANPSYKEHUS DJIEKTPUUECKON CETH.

[TpakTrueckas padota Ne3. banaHc akTUBHON M peaKTUBHOM MOIIIHOCTEH B AJIEK-
Tpuueckoi cetu. CocTaBieHus OajlaHca aKTUBHOW U PEAKTUBHOW MOILHOCTH.
[Tpaktuyeckas padora Ned. OnpeneneHne HEOOXOAUMOCTH YCTAaHOBKH KOMIIEH-
CUPYIOLIUX YCTPOMCTB B 2JIEKTPUYECKOM ceTH. PacueT yCTpONCTB KOMIIEHCAIIUU
PEaKTUBHOI MOLIHOCTH B 3JIEKTPUYECKUX CETSIX.

[TpakTueckast pabora Ne5. BeiObop TpanchopMaTopoB Ha nojacTaHuusax. Beidop
HOMUHAJIBHOW MOIITHOCTH U YHCIIa TPaHC(POPMATOPOB HA TOJICTAHIUH.
[TpakTtuyeckas pabora Ne6. CocTaBieHHE CXEMBl 3aMELIEHHs JIEKTPUUYECKON
CEeTH U ompeziesieHue ee napamerpoB. CXeMbl 3aMEEHUs JIEMEHTOB AJIEKTpUYe-
CKHX CETEH.

[Tpaktuyeckas pabota Ne7. MeToauka pacuera MaKCUMaJIbHOTO peXrUMa paboThl
AIIEKTPUYECKON ceTu. Pacuer nmapamMeTpoB yCTaHOBUBLINXCS PEKMMOB Pa30MKHY-
TBIX JIEKTPUYECKUX LIETeH.

[TpakTuueckas pabora Ne§. MeTonuka pacdera mocCiieaBapuiHOTO PEKUMa pa-
OOTHI IEKTpUUECKOM ceTu. PacueT mapaMeTpoB YCTAaHOBUBIIMXCS PEXKUMOB Ce-
T€H C IByXCTOPOHHUM IHUTAHHUEM.

[TpakTiueckast padota Ne9. BriOop ycTpoHCTB peryaupoBaHusi HalpsDKEHUS B
INEKTPUUYECKUX ceTsAX. PerynmpoBanue HanpsyKeHUs B SJEKTPUUECKUX CETAX.
VY4eGHOo-MeToin4YecKoe U HH(POPMAIIMOHHOE 0OecTieueHNe TUCIIUILTHHBI
[TepeueHb OCHOBHOI! 1 IOTIOTHUTENILHON JINTEPATYPbI, HEOOXOAUMOM 151 OCBOE-

HUA JUCHUITIINHBI

Crp.



5.2

5.3

[TepedeHpb y4eOHO-METOMIECKOTO 0OECIICYCHHS CAMOCTOSATEILHOM paboTHI 00Y-
YJarIIUXCA 110 JAUCIUIIIINHE

[TepeueHs pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHUKAIIMOHHOM cetn IHTEepHET,
HEOOXOIUMBIX JIJIsl OCBOCHUS IUCIUTUIMHBI

[Ipunoxenue



BBeneunue

[IpakTryeckne 3aHATHA CO3JAIOT ONTUMAIIbHBIC NTUAAKTUYECKHE YCIOBUS UIS JEATENb-
HOCTHOI'O OCBOEHUS CTYJEHTAMH COJEPKAHUS U METOI0JIOTMHU U3ydaeMol JucuUIuIMHEL. [IpakTu-
YEeCKHE 3aHATHUS 3aHMMAIOT MIPEUMYILIECTBEHHOE MECTO NPH U3yYEHUH 00LIenpodecCHOHaNbHbBIX
U TPO(EeCCHOHANBHBIX JUCUUIUIMH. [IpaKkTHUecKkue 3aHsATHS MPOBOISATCS C LENbIO BBHIPAOOTKU
NPAaKTUYECKUX YMEHHH U MPUOOPETEHUS] HABBIKOB B PEIICHUU 337a4, OTPAOOTKU YIPaKHEHUH,
BBINOJIHEHUH YEePTEKeH, IPOU3BOICTBE PacUETOB U T.II.

Iesnbo NpakTUYECKUX 3aHATUH sBIseTCS (OPMUPOBAHHUE MPAKTUUYECKUX YMEHUH — MpO-
(eccnoHaIbHBIX (BBIIOJIHATH ONpPEACIEHHbIE CHCTBUSA, ONlepaliii, HEOOXOAUMBbIE B MOCIIEAYHO-
eM B Mpo(hecCHOHAIBHON IEATETFHOCTH) WM YIeOHBIX, HEOOXOMMBIX B MOCIEAYIOIEH yueo-
HOU JEATEIBHOCTH 10 00IenpoecCHOHATBHBIM U TPOPECCHOHATBHBIM TUCIUILTHHAM.

bubnuorpaduyeckuii CiMCOK COAEPKUT CBEACHUS O CIIPABOYHOM JIUTEpaType U AOINOTHU-

TCJIBHBIX U3JaHUAX, HCO6XOI[I/IMBIX JJIA er'Iy'6J'IeHHOFO HU3YUCHUA OTHCIBbHBIX BOIIPOCOB.



1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

[enpro M3ydeHUsl TUCHUILIINHBI SBISETCS MU3YYCHHUE JIEMEHTOB JJICKTPOIHEPTETUICCKUX
CHUCTEM U CIIOCOOO0B Iepe/IavuM U PACIIPEICICHHS dJICKTPHUSCKON SHEPTHH, 3HAKOMCTBO C YCTPOM-
CTBOM, JIEKTPOOOOPYIOBAHUEM U PEKUMaMH PaOOTHI JIIEKTPOIHEPTETUUYCCKUX CUCTEM U CETeH U
OBJIaJICHUE OCHOBAMH PacyeTa YCTAHOBUBIIUXCS PEXKUMOB JIEKTPOIHEPTETUUCCKUX CUCTEM U Ce-
TEH.

3ajayamMul U3yYCHHS TUCIUIUIMHBI SBJISCTCS OCBOCHHE CTYJICHTAMH COBPEMEHHBIX METO-
JIOB TIPOCKTUPOBAHUS U pacyeTa PeKUMOB paObOThI 3JICKTPOOOOPYAOBAHHUS, IPHOOPETEHNE HABBI-
KOB BBIOOpA CXEM JJICKTPHUECKUX COCIUHECHUN M 3JIEKTPOOOOPYIOBAHHS MICKTPUICCKUX TOI-
CTaHIIMI U CETeH Ha OCHOBE TEXHUKO-I)KOHOMHYECKUX PACUETOB C YIeTOM (haKTOpa HAJICIKHOCTH,

pacyeToB M YIPABJICHUS PEKUMAMH JICKTPOIHEPTETUUCCKUX CHCTEM.
2. Obopyooeanue u mamepuani
AnmapaTHbIe CpPEIICTBA: IEPEHOCHOI HOYTOYK, POEKTOP, I0CKA MAarHUTHO-MapKepHasl.
VYyeOHasi ayauTopus Ui MPOBEACHUS y4eOHBIX 3aHSATUH, OCHaIlleHa 000pyJAOBaHUEM U

TCXHUYCCKUMU CPEACTBAMU 06y‘IeHI/I$I.

3. Haumenosanue npakmuueckux paoom

Ne Temsr N3 Hux npaktuue-
HaunmenoBanue TeM IUCHMIUIMHBI, HX KpaTkoe co- | O0bem
JACIIH- cKas MOATOTOBKa,
Jep>KaHue 4acoB
[UIMHEI 4acoB
7 cemecTp

IIpakTnyeckas paGora Nel. IIpuOjamKeHHBIH
pacueT IOTOKOpacHpeAeJieHHus B JJIeKTpH4e-
CKOH ceTH. Pactipenenenne noToKoB MOIIHOCTH U
HaNpsDKEHUH B MPOCTBIX 3aMKHYTBHIX ceTsx 0e3 2
ydeTa IoTepb MOLTHOCTH.

W3yunth pacnpeneneHue MOTOKOB MOIIHOCTH U
HaNpsDKEHUH TPOCTBIX 3aMKHYTBIX ceTell 0e3
ydyeTa oTepb MOIHOCTH.

IIpakTnyeckas padora Ne2. Bei0op HOMHHAIBL-
HBIX HANIPSIZKEHU I dJIeKTPUYecKoi ceTu. Pacuyer
2 HOMMHAJIBHOTO HAIIPSKEHUS DIIEKTPUYECKON CETH 2
[TosryunTh HaBBIKK pacyeTa HOMUHAJIBHOIO HaIlpsi-
YKEHUS DJIEKTPUUECKON CETH.

IpakTnyeckas padora Ne3. bananc akTuBHOM
U PEaAKTHBHOM MOIIHOCTEN B JJIEKTPUYECKOH
ceTu. CocTaBieHus OalaHca aKTUBHOW M pEaKTUB-
HOW MOLIHOCTH




[Tony4yuTe HaBBIKM COCTaBICHMs OajlaHCca aKTHB-
HOM U PEaKTUBHOW MOIIHOCTH ISl 3JIEKTPUIECKON
CETH.

IIpakTnyeckas padora Ne4d. Omnpenesnenue
HEO0XO0AUMOCTH YCTAHOBKH KOMIICHCHPYIOIIMX
YCTPOMCTB B JJIeKTpU4eckoil ceru. Pacuer
YCTPOMCTB KOMIIEHCALlUN PEAKTUBHOM MOILHOCTH
B QJIEKTPUYECKUX CETSX.

[TomyunTh HABBIKKM OMpeesieHne HEOOXOAUMOCTH
YCTaHOBKHM KOMIIEHCUPYIOLUIUX YCTPOMCTB B 3JI€K-
TPUUYECKOI CETH.

IIpakTuyeckas padora NeS. Boi6op Tpancdop-
MaTOPOB HA MOACTAHIMAX. BEIOOp HOMUHATBHOM
MOIIHOCTH W YHCJIa TPaHCPOPMATOPOB Ha TOI-
CTaHIINHU

HayuunTbcst BEIOMpaTh TpaHchOpMATOPEI 0 HOMU-
HAJILHOH MOIIIHOCTH.

IIpakTnyeckas padora Ne6. CocrasieHue
cXeMbl 3aMelleHHs] JJIEeKTPHYECKOil ceTH M
omnpejejieHHe ee mapamMerpos. Cxembl 3amMerne-
HUSI DJIEMEHTOB JICKTPHYECKHUX CETEH.

Hayuntbcs coCTaBIIATh CXEMBI 3aMELICHHS dJie-
MEHTOB JICKTPUYECKHX CETEH.

IIpakTHyeckas padora Ne7. Meroauka pacuera
MAaKCHUMAJbHOIO peXHMa padoThbl dJIeKTpHuYe-
CKOM ceTH. Pacuer mapaMeTpoB yCTAaHOBUBLIUXCS
PEKMMOB Pa30MKHYTBIX JIEKTPUYECKUX LENE
[ToyunTh HaBBIKM pacueTa PEXUMOB pPadOTHI
JIIEKTPUYECKOM CETH.

IIpakTnyeckas padora Ne§. Meroauka pacuera
MOCJIeABAPUITHOTO PeKUMA Pad0ThI JJIEeKTPpHYe-
CKOM ceTH. Pacuer mapaMeTpoB yCTAaHOBUBLINXCS
PEKUMOB CETEU C ABYXCTOPOHHUM ITUTAaHUEM
[Tomy4unThs HaBBIKM pacyeTa 3JIEKTPUYECKUX CETeU
C IBYXCTOPOHHUM IIMTAHUEM

IIpakTuyeckas padora Ne9. Boi6op ycrpoiicT
peryJidpoBaHusl HANPSIKEHUs] B JJIeKTpUYe-
CKHX ceTsIX. PerynmpoBanue HalpsHKeHUS B DJICK-
TPUUECKUX CETAX

N3yunTh cpencTBa peryIMpoBaHUs HANPSKEHUS B
pactpeeUTENbHBIX CeTIAX

HTtoro 3a 7 cemecTp: 18

HUroro: 18

4. Cooeprcanue npakmuueckux paoom
Ilpakmuueckan paooma Nel. Ilpubauscennulit pacuem nomoxkopacnpeoeieHust 6
nekmpuyieckoil cemu. Pacnpedenenue nomokoe MowHOCmMu U HANPAI}CEHUI 6 NPOCMBIX 3d-

MKHYmMbIX CEMAX oe3 yuema nomepb mMouiHocmu




Ilens: N3yunth pacnpe/enenre N0TOKOB MOLTHOCTH U HAMPSKEHHUH MPOCTHIX 3aMKHYTHIX

cereli 6e3 yueTa moTepb MOIIHOCTH

Ocnoevl meopuu:

PaccMoTpum TUHUIO € IBYXCTOPOHHUM IMHTAHUEM, K KOTOPOH mpeodpa3yercs mpocTas 3a-
MKHYTas ceTb (pUCyHOK 12.1, a).

Hcnons3yeM pacdeTHbIE MOIIHOCTH HArpy30K IMOJCTaHITUH.

[Ipu ompeneneHun MOTOKOB S12, S23, S43 MpeHeOpekeM moTepsiMu MolHocTH. CrenoBa-

TCJIbHO, IOTOKKW MOIMHOCTH HA I'OJIOBHBIX YHAaCTKaX ONPCACIACTCA TaK:
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Pucynok 12.1 — Pacnipeienenne noTOKOB MOIITHOCTH B 3aMKHYTOMN CETH
a — MCXOHasl CeTh; O — MpeACTaBICHNE HCXOTHON CETH B BUJIE IBYX JIMHUM;
B — YCJIOBHbIE 0003HaUEHUs [T pacyeTa MOTOKOB B JIMHUAX C Y4ETOM MOTEPh MOIIIHOCTH;
I — HallpaBJI€HUE TOTOKOB
3aoanua:

3aoanue Nel:

Konsnesas cets (pucyHok 12.2, a) HanpsbkeHneM 110 kB cBs3pIBaeT anekTpocTaHuyio 1 ¢
MOHMYKAFOIIIUMHE TTOICTAHITUAMHE 2, 3, IMEIONMMH pacdeTHbIe Harpy3ku Sy = 28+j23 MBA u Sz =

39,2 + j32,89 MBA. Mapku npoBOJIOB, [UTMHBI JTHHUN yKa3aHbl Ha pUCYHKE. COMPOTHBIICHUS HX

7



paBHbI: Z12 = 3,6 + j12,15 Om; Z23 =5+)6 Om; Z13 = 8,1+ j20,65 Om. HampspkeHre Ha HimHax

anekTpocTanuuu paBHo 113 kB. Onpenenuts MOITHOCTh, KOTOPasi HOCTYNAET C ILIUH AIEKTPOCTAH-

. PacueT nmpoBectu 63 yuera moTepb MOIIHOCTH

g Iy 3)

¥ 23xm U=y, 212 2 Zzy 3 In |
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Pucynok 12.2 — Pacnpenenenye noTOKOB MOIIIHOCTH B JIMHUHU C ABYXCTOPOHHUM IIUTa-

HHUEM

a — CXEMa KOHBHGBOﬁ cetu 110 KB; 0 — cxema 3aMCIICHUS JIMHUUN C YCTBIPbMSA Y3JIaMU

KOHmpOJleble eonpocol:

1. Kak omnpenenuTs TOUKY OTOKOpPa3/esa B IPOCTON 3aMKHYTON CETH?

2. Bo3MmoxHO 1 IMPOBECTU PaACUCT SaMKHYTOﬁ ceTu 0Oe3 OMPCACIICHUA pACYCTHBIX HAIrpy-

30K?

3. Beerna i1 TOUKM IOTOKOpA3/iea akTUBHON M pEaKTUBHOM MOIIIHOCTH COBIA/Ial0T B OJ1-

HOPOJIHOM ceTn?



Ilpakmuueckas pavoma No2. Boloop HOMUHAIbHBIX HANPAIHCEHUTL ITIEKMPUYUECKOU

cemu. Pacuem nomunanvnozo Hanpaycenus 3Jzel<mpultec1<oﬁ cemu

Heﬂb: HOHy‘lI/ITB HAaBBIKH pacu€Ta HOMUHAJIBbHOI'O HAIIPSXKCHUA BHGKTqueCKOﬁ CETH

Ocnoevt meopuu:

IIpu npoekTHpOBaHUM Pa3BUTHS HIIEKTPUUYECKON CETH OJHOBPEMEHHO C Pa3pabOTKOM BO-
npoca 0 KOHGUIypaluy JIEKTPUUYECKOW CETH pEIIaeTCcsl BOIPOC O BBIOOpPE €€ HOMHMHAIbHOI'O
HanpsokeHus. [1lkana HOMMHaJIBHBIX JIMHEWHBIX HAIIPSKEHUN JJIEKTPUYECKUX CETEH YCTaHOBJICHA
I'OCT 721-77 u cocTaBisieT CIEAYIOUTUHN PSII:

0,23; 0,38; 0,66; 3; 6; 10; 20; 35; 110; 150; 220; 330; 500; 750; 1150 xB.

IIpu BbIOOpE HOMUHAIBHOTO HANPSDKEHUS CETH YUUTHIBAIOTCS CIEAYIOIINE O0Iue PeKo-
MEHAALNU:

sHanpsxeHus 6...10 kB ucnonb3yroTes 1u1si TPOMBIIITIEHHBIX, TOPOACKUX U CEIbCKOX035M-
CTBEHHBIX pacIpe/le/INTENIbHBIX CeTel; HauboJiblIee paclpoCTpaHEHHUE Ul TaKUX CeTed Moiy-
yuio HanpspkeHue 10 kB; npumenenue Hanpsokenus 6 kB 17151 HOBBIX OOBEKTOB HE PEKOMEHTY-
€TCsl, @ MOYKET MCIOJIb30BaThCS MPU PEKOHCTPYKLIMU CYILECTBYIOIIEH AJIEKTPUUYECKON ceTu mpu
HaJIMYUU B HEW BHICOKOBOJIBTHBIX JIBUTaTeNIeH Ha TaKOE HaNPSKEHUE;

*B HACTOSIILIEE BPEMs B CBSI3U C POCTOM Harpy3ok KOMMYHaJIbHO-OBITOBOTO CEKTOpa UMe-
€TCsl TEHJICHIUS K IOBBIILIEHUIO HAIPSDKEHUS PacTIPEACIUTENBHBIX CETEN B KPYITHBIX FOpOIax 10
20 kB;

HanpspkeHue 35 kB mmpoko ncnosb3yeTcs s CO3/1aHusl LIEHTPOB NMUTAHUS CEIbCKOXO-
3SICTBEHHBIX pacnpenenurenabHbix cereid 10 kB; B cBsA3U ¢ pOCTOM MOIIHOCTEH CEIBCKUX MOTpPE-
outenel A 3TUX Lesiel HAYMHAeT NPUMEHAThCs HamnpsbkeHue 110 kB;

sHanpspxeHus 110...220 kB npumMensieTcs Ui co31aHns paiOHHBIX PacIpeIeIUTEIbHbIX
CeTel U Ui BHELIHETO 3JIEKTPOCHA0KEHNS KPYITHBIX U CPETHUX MTPOMBIIIJICHHBIX NPEATPUATHIH;

sHanpsbkeHust 330 kB U BbIllIe HCTOJIB3YIOTCS JJIsSI BBIAAYH MOIIIHOCTH

KPYITHBIMU 3JIEKTPOCTAHIIUAMHU U JJ1s1 POPMHUPOBAHUS CHCTEMOOOpa3yIoliei ceTu ennHon
90C.

[Ipu coopyxeHnH paiilOHHBIX U CUCTEMOOOPA3YIOIINX CeTel HCTOPUYECKH B HALIEH CTpaHe
chopmupoBanich 1Be cuctembl HanpspkeHui. [lepBas cucrema 110, 220, 500, 1150 kB xapak-
TepHa i OOoJbIe YacTH TeppuTopuu cTpanbl. Bropas cuctema 110(150), 330, 750 kB xapax-
TepHa B oCHOBHOM Ju1s1 CeBepo3anana u B HeKoTopoil ctenenu ais Llentpa n CeBepHoro Kaskasa.
[ToaTomy ipu BEIOOpPE HOMUHAJILHOTO HANIPSIKEHUSI CETH CIIEAYeT YUUTHIBATh ee reorpaduueckoe

PacIoJIOKECHUC.



HoMuHanbHOe HanpsiKeHUe IMHUM 3JIEKTPONepelauH sIBJISETCs], IIaBHBIM 00pa3oM, (QyHK-
LUeH ABYX IIapaMeTpOB: MOIIHOCTH P, mepeaBaemMoi 110 JIMHUU, U pacCTOsIHUA L, Ha KOTOpOE 3Ta
MOIITHOCTb NepeaaeTcs. B cBA3M ¢ 3TUM UMeeTCs HECKOIBKO SMIUPUIECKUX (HopMy [t BbIOOpa
HOMMHAJIBHOT'O HAIIPSDKCHUS JIMHUM, IIPEIIOKEHHBIX PA3HBIMU aBTOPAMM.

— ¢opmyna 3anecckoro
U, =16-JYP-L

— ¢opmyna Ctumna

U =4,34,/L+0,016P

Hom Al
— ¢opmyna MinmapuoHosa
~ 1000
qmn-1— \/500 R @ :
L P

3aoanusa:
3aoanue Nel
Onpenenuts HAPSDKEHUS B y3J1aX 3JIEKTPUUECKOM ceTy MpUBEACHHOM Ha pucyHke. [lapa-

METPBHI Y3JI0B IPUBEJCHBI B TaOIUIIE.

[Tapamertp Pi, MBt cos i Twmi,u | Jlons Harpy3ku 3-i KaTeropuu
Uctounuk nuranus 0 - 0,91 — —
IMoxcranmus 1 40 0,9 3000 0
IMoxcranmus 2 20 0,89 4100 0
[Moacrannus 3 25 0,7 3800 0
IToacranmusg 4 32 0,9 4400 100

KOHmPOJleble eonpocol:

1. IlpuBenuTe MIKATYy HOMHUHAJIBHBIX HAMPSKEHUHN SJIEKTPUIECKUX CETEH.
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2. B xakux cirydasx Ajs JIeKTPUUECKUX CETEeH UCTIONb3YI0TCSI HOMUHAJIBHBIE HATPSKEHUS
6, 10, 20, 35, 110, 220, 330 kB u BpIIIC?
3. Kakue nBe crcreMbl HaNpsHKeHUH HCTOPUYECKHU CIIOKMIIMCH B HAIleH cTpaHe?

4, Kak OoNnpeacIsICTCA HOMUHAJIIBHOC HAIIPSAXCHUC JIMHUA aneKTponepez[aqH?

11



Ilpakmuueckas pavoma No3. bananc akmuenoii u peakmuenoi MouwyHocmeil 8 3J1eK-

mpuueckoit cemu. Cocmaenenus 6a1anca akmueHol U peaKmueHoll MOUHOCIU

Heﬂb.' HOJ'Iy‘lI/ITI) HaBBIKH COCTaBJIEHUs OajaHca aKTHUBHOW U peaKTHBHOﬁ MOIIHOCTH IJIA

BHGKTpHQCCKOﬁ CCTH.

Ocnoevt meopuu:

Ilepenaua snexkrposnepruu no JISII 3neKTpoMarHUTHBEIMU BOJIHAMHU OCYLIECTBIISIETCS CO
CKOPOCTBIO, OJTM3KOH K CKOPOCTH CBETA, T.€. MPAKTUYSCKU MTHOBEHHO. DTO MPUBOIUT K TOMY, YTO
IPOM3BOJICTBO, PACHpEeNiCHHEe W MOTPEOICHUE 3JICKTPOIHEPTHH MPOUCXOAUT OJHOBPEMEHHO.
[TosToMy B 1100601 MOMEHT BpEMEHHU YCTAHOBUBIIEIOCS PEXHMMa CUCTEMBI JIOJKHBI BIpabaThl-
BaTh MOILITHOCTh, PABHYIO MOILITHOCTH OTPEOUTENEH U MOTEPSIM MOILITHOCTH B 3JIEMEHTAX CUCTEMBI.
Jpyrumu ciioBamu, B SHEPrOCUCTEME JTOJDKEH HMETh OaiaHC BbIIaBaeMOW M MOTPeOIsIeMOi MoIII-

HOCTH.
P =P =>P +>AP;
2.0 =20Q,=>0Q,+2AQ
rac Z Pr — aKTHUBHas1 MOIIIHOCTB, KOTOpa}I BBIpa6aTLIBaeTC}I reHepaTopaMH BHGKTpOCTaH—

IIMI 32 BBIYETOM MOIITHOCTH, PaCX0yeMOi Ha COOCTBEHHBIE HYK/IbI DJIEKTPOCTAHITUH;

z P, —cymmaphas norpe6isiemMast ak THBHAsI MOLHOCTB, KOTOPAst CKJIaAbIBACTCS M3 MOLII-
HOCTHU Harpy3ok Z P, u noreps momsoCTH ZAP ;

ZQF —pPC€aKTUBHAaA MOIIIHOCTL, KOTOpas BBIpa6aTLIBaCTC${ reLeparopamMu 3JICKTPOCTAH-

HHfI 3a BbIYCTOM MOIIIHOCTH, pacxonyeMoﬁ Ha COOCTBCHHBIE HYXbI BJICKTI)OCTaHHI/II\/'I, a TaKXe

PCaKTUBHAA MOITHOCTH JOIMOJHUTCIIBHBIX KCTOYHUKOB peaKTHBHOﬁ MOIITHOCTH,

ZQH — CyMMapHas HOTpe6H$IeMa$I PCaKTHUBHAasA MOIIHOCTb, KOTOpas CKJIAAbIBACTCA W3

MOIIHOCTH Harpy3okx ZQH U TIOTE€Pbh MOLIHOCTH ZAQ

[ToTepu akTHUBHOW MOIIHOCTH BKJIIOYAIOT B c€0s MOTEPU MOUIHOCTH B BO3IYIIHBIX U Ka-
6enbHbIX JIDII, 21eKTpOMarHUTHBIX annapaToB U YCTPONUCTB YIPABICHUS PEKUMAMU CUCTEMBI.

CyMMapHbIe IOTepU PEaKTUBHOM MOIIHOCTH — 3TO anreOpanyeckas cymMma MOTepb MOIILI-
HOCTHU B CONPOTUBIIEHUSAX U MPOBOJAUMOCTSX BO3AYIIHbIX U KabenbHbIX JIDII, Tpancopmaropax,
MOIIIHOCTH HaMarHMYMBaHUs U PacCesSHUS JIEKTPOMAarHUTHBIX aIllapaToB.

[Ipu HEM3MEHHOM COCTaBEe HAarpy30K aKTHUBHAas W peakTHBHAas MOILIHOCTb, OTpedsseMas
CHCTEMOM, siBJsieTcsl QYHKIMEH 4acTOThl M HAPsOKEHMs Ha MIMHAX rnmoTpeduteneil. bananc mor-

HOCTHU B CUCTEME OTBEYACT HCKOTOPLIM OIPCACICHHBIM 3HAYCHUAM YaCTOTHI U HAITPSXKCHUA. HpI/I
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M3MEHEHHUHU MX 3HAYCHUN U3MEHSIOTCS B TOW MJIM UHOHM CTETICHU MpaBast ¥ JIeBast YaCTH yPaBHECHUS
6ananca (100.1) u Hao60pOT.
KonmaecTBeHHYIO OIICHKY U3MEHEHHS BETTUYHH, BXOSAIIUX B YpaBHEHHE OallaHCa, MOKHO
BBITIOJIHATH 110 CTATUYECKUM XapaKTEPUCTUKAM Harpy3ku (morpedureneit) Py u Qu.
CraTHuecKue XapaKTepUCTHKH MPEICTABIISIOT cO00M 3aBUCUMOCTH MOTPEOISIEMOM aKTHB-
HOU M PeaKTUBHOM MoIHOCTEH OT yacToThl U HanpsokeHus (Pn = F (U), Pn=F (f), Qu=F (U) u
Qu = F (f)) mpu Takux MajbIX HX H3MEHCHHSX, YTO KaXK/IbIi HOBBIN PEKUM MOXKET CUNTATHCS yCTa-

HoBHUBIIMMCS. OHU NpUBeAeHBI Ha puc. 13.1.

P, P,
Q b, Q

Llvom fHI:IM

a) 6)
Pucynok 13.1 — Ctatnueckue XxapakTepUCTUKN MOIIIHOCTH

a — [0 HaMpPsKEHUI0; O — 10 YacToTe

oP_(U,f) 6Q, (U, f) oP,U.f)
ou ou of

[Ipoananu3upyem BEeIWUYMHBI TPOU3BOIHBIX

9Q, (U, f)
of

(U HOM; fHOM) .

IIPpHU HE3HAYUTCIbHBIX U3MCHCHHUAX HAIIPSKCHUA U YaCTOTBI B OKPECTHOCTAX TOUYKHU

oP_(U, f) .0
ouU

oQ, (U, f) 0
ouU ’

oP_(U, f) -0
of

aQn(U,f)<O_
of

Hcxons U3 Bua CTaTHUECKUX XapaKTCPUCTUK, MOXKHO 3aIllUCATh:
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0Q,(. 1)l _[0Q.U. 1)
ou | of |
aPH(U,f)|>>‘6PH(U,f)|
of | ou |

[Ipenmnonoxum, 4To B MEPBOHAYAIBHOM PEKMME YpaBHEHHE OaylaHCa BBITOIHIETCS TPU

3HAYEHUAX HAIPSHKCHHS U 4acToThl paBHBIX U 1 fo:
P.(Uy, f) =PB.(Uy, fy);
QH (an fo) = Qr (Uov fo)-

[Ipy  HE3HAYUTEIBLHOM  M3MEHEHHM  MOINHOCTH  MCTOYHMKOB  Ha  BEJIHYMHY
AS, =AP. + JAQ. usmenstcs n ypaBHeHus GataHca.

I[Mpu paznoxenun B psaa Teitnopa dyukiwmii Py (U, f) 1 Qq (U, f) B okpectHOCTSIX TOukH (U,

fo) IpU y4€TC TOJIbKO IMPOU3BOJHBIX IICPBOI'0 MOPAAKA, ITOJIYIUM:

P,V T) ., PulU.T) o _AP:
ouU
aQHa(LLJJ,f),AMM.M:AQF.

3anuieM B MaTpUYHON (pOpMeE CUCTEMY

oP (U, f) 8P (U,f)
ou of AU| |AP,
aQ,(U,f)  aQ,U,f) "Af HAQr
oU of

Pemaem ypasrenue (14.6) oraocutensno npupamennii AU, Af :

AU :1.(M.Apr _8PHng’ f) 'AQFJJ

A of
L (R0 P )
A oU oU

rAc ONpCACIMTCIIb MATPULIBI PABCH

A_0P,U.f) Q,U.f) oP,U.f) Q,U.T)
- auU of of ou
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3aoanus:
3aoanue Nel

CocrtaBuTh OaaHc MOIIHOCTH JJIS SJICKTPUUECKOM CeTH NMPHUBEICHHON Ha PUCYHKE.

0

[TapameTp Pi, MBT cos Qi Twmi,u | Jlons Harpy3ku 3-i KaTeropuu
Hcrounuk nuranus 0 - 0,91 - -
IToacranmus 1 40 0,9 3000 0
IMoncranmus 2 20 0,89 4100 0
IMoncranmus 3 25 0,7 3800 0
IToacranmug 4 32 0,9 4400 100

Konmponvusie gonpocwi:
1. KakoBa cBsI3b MEXKIy OaTaHCOM PEAKTHBHON MOIIHOCTH M PETYJINPOBAHUEM HaIpsiKe-

HUS?

15



Ilpakmuueckan pavoma Nod. Onpedenenue He0dOX00UMOCHU YCMAHOBKU KOMREHCUDY-
1owux ycmpoicmae 6 31ekmpuyeckoil cemu. Pacuem ycmpoiicme komneHcayuu peakmueHoul

MOUHOCMU 6 JJIEKMPUUECKUX CemAX.

Heﬂb.' HOJ'Iy‘lI/ITI) HAaBBIKKU OIIPEACTICHUC HeO6XO,Z[I/IMOCTI/I YCTAaHOBKH KOMIICHCUPYIOIIHUX

YCTPOMCTB B 3JIEKTPUUYECKOU CETH.

Ocnogvl meopuu:

W3 6ananca peakTHBHON MOIIIHOCTH B SHEPTOCUCTEME CIIEIYET, UTO B Cliy4yae, KOrja reHe-
panms peakTHBHON MOIITHOCTH IIPEBBIIIACT €€ MOTpedIeHNE, HAaIPsHKEHHE B CeTH Bo3pacTaet. [Ipu
neguuuTe peakTUBHON MOITHOCTH — HAIPSXKEHUE YMEHbIIAETC. DTOT BBIBOJI MbI YK€ MOIYyYaH,
KOI'Zla pacCMaTpUBAJIM BEKTOPHYIO JuarpaMMmy JIMHUM JIeKTpornepenadn Hanpsbkenuem 110 kxB.
Emkoctasbiit Tok JIDII, paboTatomield Ha X0JIOCTOM X0y, WU, APYTUMH CJIOBAMH, MOITHOCTb, T'e-
Hepupyemas JIOII, nossliaer HanpsbkeHue B KoHie JIDII.

B ornnuue ot 6anaHca akTUBHON MOIIHOCTH, OaaHC peaKTUBHOW MOILITHOCTH HE MOXKET B
IIOJTHOM Mepe ONpeieiuTh TPeOOBaHUs, KOTOPbIE MPEIbIBIAIOTCA K MCTOUHHUKAM pPEaKTUBHOM
MOIIIHOCTU. Eciii akTUBHYIO MOIIIHOCTh BhIPAa0ATHIBAIOT TOJIBKO F€HEPATOPHI AIEKTPOCTAHIIMM, TO
PEaKTUBHYI0 MOIIHOCTb MOYHO IOJYYUTH OT JOIOJIHUTEIBHBIX UCTOYHHUKOB, KOTOPBIE MOTYT
yCTaHaBJIMBATHCS BOJIM3U MOTpeOuTeNneil. OTH NOMOIHUTENbHbIE HCTOYHUKH Ha3bIBAIOTCS KOM-
MEHCUPYIOIIYMH YCTaHOBKaMHU.

ITpu mpoeKTUPOBaHUHU FIIEKTPUUYECKON CETH HYXKHO MPOBEPATH OajJaHC PEeaKTUBHOM MOILI-
HOCTH KakK B II€JIOM 110 SHEPTOCHUCTEME, TaK U B OTAENIBHBIX €€ JyacTax. [Ipu 3ToM cienyer yuuTsl-
BaTh U HEOOXOAMMOCTh pe3epBa PEaKTUBHOW MOIIIHOCTH.

bayanc peakTUBHON MOIIHOCTH CIEAYET MPeLyCMaTpUBaTh OTAEIBHO U1 KaXXIOro pe-
JKMMa CeTU. XapaKTEPHBIMU PEKUMAMHU B CUCTEME SIBJISIOTCS:

. pexuM HauOoJbIIEH peakTUBHOW Harpy3ku. s pexxuma xapakTepHO HanOOJb-
niee MoTpebsieHHe PEeakTUBHOM MOLIHOCTH W HauOoblllas MOIIHOCTh KOMIIEHCHPYIOIIHUX
YCTPOMCTB;

. pe’kuM HanOoJbIIel aKTUBHOW Harpy3Kku. Pexxum cBsizaH ¢ HauboubLIe 3arpy3koi
reHepaTOpOB aKTUBHOM MOIIHOCTH NMPU HaMMEHbIIEH BbIpaOOTKE PEaKTUBHONW MOIIIHOCTH;

. pEXUM HauMEHbIIEH aKTUBHOM Harpy3ku. B 3ToM pexxrme 4acTb reHepaTopoB OT-
KJII04atoT. BeipaboTka peakTHBHOM MOIITHOCTH FeHEpaTopaMu 3JIEKTPOCTAHIINI yMEHBIIIaeTCs;

. 1ocJIeaBapuiiHbIe U PEMOHTHBIE PEXHUMBI. B 3THX pexxumax HauOoJIbIINe OrpaHu-

YEeHUs I10 TIepeiaye peaKTUBHON MOIIIHOCTH.
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Ecnu B sHeprocucreme Habm0gaeTCa qeUIUT AKTUBHOW MOIIIHOCTH, TO OH IMOKPBIBAETCS
3a c4eT U30BITKA aKTHBHOM MOIIIHOCTHU B APYTHX CHcTeMax. J{Jsl MOKPBITHS HEAOCTaTKA PEaKTHB-
HOM MOIIHOCTH €€ SKOHOMHUYHEE T'€HEpUPOBaTh KOMIIEHCUPYIOIIMMHU YCTPONCTBAMHU, KOTOPHIE
YCTaHaBIIMBAIOTCA B JAHHOW SHEPrOoCUCTEME, a HE TIepejaBaTh U3 COCEAHUX CUCTEM.

B oTinuune oT akTUBHOI MOLIHOCTH pPEakTHUBHAS MOIIHOCTb MOXKET T€HEpUPOBATHCS HE
TOJIbKO T€HepaTOpaMu JIEKTPOCTAHILIUMA, HO U YCTPOMCTBAMHU, KOTOPHIE HAa3bIBAIOTCS KOMIIEHCH-
pytomumu (KVY). Otu yerpoiicTBa pacmoyiaraloT B HETOCPEICTBEHHONW OJIM30CTH OT MOTpeOuTe-

ner. K auMm otHOCATCS:

. cuHxpoHHbIe KomieHcaropsl (CK);
. 6artapeu konaencaropos (bK);
. cTaTuyeckue ucTouyHuku peaktuBHoU MotHocTH (CTK nmu UPM).

OnbIT 3KCIUTyaTalluy NOKa3bIBAET, YTO IIPY HOMHUHAJIBHOW Harpy3ke renepatopsl OC BbI-
pabateiBaroT 0koJ10 60 % TpedyeMoil peakTHBHOU MOIIHOCTH, 20 % reHepupyercst TMHUSIMH HJIEeK-
Tpoliepeiad BbICOKOro HanpsikeHus:, 20 % BbIpabaThIBalOT KOMIIEHCUPYIOLIUE YCTPOICTBA.

Bripabotka 1 kBap peaktuBHOli MomHOCTH Ha DC CTOUT B HECKOJIBKO pa3 JACLIEBIIE, YEM
ee BbIpaboTka ¢ nomoiisio KY. Ho TeXHUKO-35KOHOMUYECKHE pacyeThl TOKa3bIBAIOT, YTO OOJIbIIAS
YacTh PEaKTUBHOM MOIIIHOCTH JIOJIKHA BbIpabaTbiBaThecst KY. DT0 00BsACHACTCS BHEPEHUEM MOIII-
HBIX T€HEPATOPOB C OTHOCUTEIBHO BBICOKUM COS (), POCTOM IMPOTSKEHHOCTU U HaNpsKEHUS Ie-
penaun. [loaToMy cHUKAETCS SKOHOMUYHOCTD BHIPAOOTKM PEAKTUBHOM MOIIIHOCTH T'€HEpaTOpamMu

9C.

KOMHCHCaHI/IH peaKTHBHOﬁ MOIITHOCTH ITPUMCHSACTCA IJIS CIICAYIOIINUX LeeH:

° JJI BBITTIOJTHEHU A OanaHca peaKTI/IBHOﬁ MOIITHOCTH,
° AJI1 CHUKCHUA MMOTCPb MOIIHOCTH U BJICKTPOOHEPIUH;
° AJI peryJIMpOBaHUA HAIIPAKCHU.

HpI/I ncnoab3oBanuu KY HeO6XO,[[I/IMO YYUTBIBATH OTPAaHUYCHHUA UX MOUIHOCTH 110 TCXHU-

YECKUM M peXUMHBIM TpeboBaHusM. MomtHocTh KY nomikHa ynoBiIeTBOPSATS:

. HEOOXOIMMOMY Pe3epBY MOIIHOCTH B Y3J1aX HArpy3Ku;
. pacrioyiaraeMoii peakTUBHOM MolHOCTH Ha OC;

. OTKJIOHEHUIO HAIPSDKEHUSI Ha IIWHAX NOTpeOuTeNeH;

. nponyckHoi cnocooHoctu JIEIL

JI1s1 yMeHbIIIEHUs TTePETOKOB peakTuBHON MomHOcTH 1o JISIT u tpancdopmaropam KY
JOJKHBI pa3MeNIaTbes BOMU3M MECT MOTPEOIeHUsT peaKTUBHOM MOITHOCTH. [Ipu 3TOM 31eMeHThI
CETHU Pasrpy>KarTcs O PEaKTUBHOM MOUTHOCTHU. DTO MPUBOJUT K YMEHBUIEHUIO OTEPh MOIIHO-

CTU U HAITPSXKCHUA.
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W3 anann3a paboThl CHHXPOHHOTO TeHepaTopa CIeayeT, YTO YBEIHMYUTh BHIPAOOTKY peak-
THUBHOM MOIIHOCTH MOXXHO TOJBKO 3a CUCT CHMKCHUA BBIpa6OTKI/I aKTHUBHOM MOIIIHOCTH. 9ToT
IIPUHLIMII PEAIM30BaH B CUHXpOHHOM KommneHcarope (CK).

CUHXPOHHBII KOMIICHCATOP — 3TO CHHXPOHHBIH JIBUTaTeNb, KOTOPHII paboTaeT B pexxume
XOJIOCTOTO XO/a, TO €CTh NMPAKTUYEeCKH 0e3 aKTMBHOM Harpy3ku Ha Bady. Takum obOpazom, CK
3arpy’keH TOJIbKO PEaKTUBHBIM TOKOM.

Cxewma 3amemienust CK npuBeznena na puc. 15.1.

£q e
e
—

Pucynok 15.1 — Cxema 3amemenus CK

Ue
|
I

ECK

Kak u cunxponsslii asurarens, CK MoxxeT paboTath B IByX pexXHMax: epeBo30yxKICHUS
u HenoBo30yxneHus. [lpu nepeBo3Oyxaennn IJIC CK Gompiie HanpsHKEHUST B TOYKE €ro IMOJ-
KIIFOUEHUS

Eq> U

CuUHXpOHHBI KOMIIEHCATOpP T€HEpUpPYET B ceTh peakTuBHYI MoiHocTh Tok CK omepe-
xaeT HanpsbkeHne Ha 90°. BexTopHast muarpamMma pexuma repeBo30yxnenust CK npusenena na
puc. 15.2 a.

VYMeHbI1ast TOK BO30YX/AE€HUS, MOKHO MOJYYUTh PEXHUM HeloBO30yxaeHus. B atom pe-
xume DJIC CK meHble HanpskeHUs B Touke ero noaxmoueHus Eq> Uc u Tok CK oTcraer ot
HanpsbkeHus Ha 90°. BekTopHas nquarpamma pexxuma HenoBosOyxaenusi CK npuBeneHna Ha puc.

15.2 6. B atom pexxume CK noTpediisieT peakTUBHYIO MOIIHOCTb, [TOJIy4das €€ U3 CETH.
* H

t .Ii"JEIECE X
fex

! £ + _
- -

rr. Ji"JE'L:E "Xg fr-

Pucynok 15.2 — Bekropnsle auarpammbsl CK
a — B peKuMe NepeBo30yKICHUS;
0 — B pe)XuMe HE0BO30YKICHUS
Homunansnas momrHocth CK ykasbiBaeTcs Ui pexuma nepeBo30yxaeHus. B pexxume

HEI0BO30YKICHUS
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Q;IKeH = 075 ) QCKHOM'

3TO CBS3aHO, BO-TIEPBBIX, C HArPEBOM B J1000BbIX YacTsx CK — B pexxnme HeT0BO30Y Xk 1e-
HUS TIOTOKH CKIIaabIBatoTes (puc. 15.2 6). Bo- BTOpbIX, M3-3a HapylieHUs ycTonunBoi padotsl CK
HEJb3s 3HAYUTENFHO CHUXKATh TOK BO30YKICHHUS.

Hocrtouncta CK:

. BO3MO>KHOCTh YBEJTUUCHUS TEHEPUPYEMON MOIIIHOCTH MPU CHIXKCHUH HAIIPSKEHUS
B CETH 3a CUET PeryJIHpOBaHuUs TOKa BO3OYKICHUS;

. BO3MO’KHOCTb IUIABHOT'O U aBTOMAaTUYECKOI'O PETYIMPOBAHMS PEAKTUBHON MOLIHO-
CTH.

Bbarapeu koH1IeHCATOPOB MPUMEHSIIOTCS:

. JUIsl TeHEepaliy PEAKTUBHOM MOIIHOCTH B y3JIaX CETH — MONEpEeYHas KOMIICHCALIMS.
barapeu konneHcaropoB HasbiBatoT IIyHTOBbIMU (I1IBK);

. JUISl YMEHBIIEHUS UHAYKTUBHOTO corpotuBieHus JIDII — npoponapHas KkommneHca-
nusl. batapen KoHAEHCAaTOPOB HA3BIBAIOT YCTpoiicTBaMu npo1osibHOM komneHncanuu (YIIK).

[ynToBeie bK BritouaroT Ha muHel [IC napamnensHo Harpyske, YIIK Bxiatouaror B pac-
ceuxy JIOIL

Barapeu koHAeHCATOPOB KOMILIEKTYIOTCS U3 OT/ACIIBHBIX KOHJIEHCATOPOB, KOTOPBIE COEIU-
HSIOTCA MOCIEA0BATENbHO U NapasuieabHo. KoHaeHcaTophl BHITYCKAIOTCS B OJIHOGA3HOM U TpeX-
¢dba3HOM UCMONTHEHUHU HAa HOMHHANBbHOE HanpshkeHue ot 0,22 1o 10,5 kB. Enuanynas MOmHOCTH
KOHJIeHCaTopoB u3MeHsiercst ot 10 qo 125 kBap. YBenuuenue HanpsiKeHUs: JOCTUTAETCS 32 CUET
YBEJIMYEHUS YMCIIa IOCIEA0BaTEIbHO BKIIOUYEHHBIX KOHJEHCATOPOB, YBETUYEHHUE MOILITHOCTH — 3a

CYET MapajuIeIbHOTO BKJIIOUEHHUs KOHIeHCaTopoB (puc. 15.3).

S 1

Ugk

QK HO
a) 6)
Pucynok 15.3 — CoennHeHNnEe KOHAEHCATOPOB

a — IIOCJICA0OBATCIILHOC, = mapaljICJIbHOC

Yucno nocieoBaTeabHO BKIIOUEHHBIX KOHAEHCATOPOB OIpeesseTcs o popmyie:
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U BKmax

\/§.UKH0M 'k

p

Yucao MMOCJICAOBATCIIbHO BKIIFOYCHHBIX KOHACHCATOPOB PABHO!

Qs

n=_—"bK_

QK HOM

IIpu coequHEeHUN KOHAECHCATOPOB 3B€3/10 MOLIHOCTb OaTapey paBHA

3.U? 2
Qp =+ =3-U2 .@.CzujOM.m,C:UHOM
X X

C C

HpI/I COCAMHCHNHN B TPCYTrOJIbHUK IIPHU HCIIOJIB30BAHHMU TAKHUX KC KOHACHCATOPOB MOII-

HocTh BK Oyzer

2
Q:ix :3&:9“; .»-C =9-U(§ co-C

X./3
[Ipeumyiuecrna:
. MIPOCTOTA YCTPOMCTBA U €ro 00CIyKUBAHNUS,
. OTCYTCTBHE BpaIIAlOIIUXCS YacTell 1aeT 6€30MacHOCTh 00CTyKUBAHUS;
. MaJible MOTepH akTUBHOM MorHocTH - 0,003 MB1/MBap.
Henocrarkn:
. 3aBUCHMOCTb MomHOCcTH bK 0T HanpsxeHus;
. CTyIleH4aToe peryiaupoBanue mouiHocty bK u ee Hanpsoxenus;
. YYBCTBUTEIHHOCTh K UCKAKEHHUIO KPUBOM (DOPMBI HAIPSIKEHUS;
. HEJOCTATOYHAs AJIEKTPUUECKasi MPOYHOCTh KOHJIEHCATOPOB M MaJIbIi CPOK MX IKC-

IUTyaTaluH.

3aoanus:
3aoanue Nol

OreHuTh OanaHC peaKTUBHON MOIIHOCTH ISl CETH BapuaHTa | M ONMpeeuTh OTOKOpac-
npeaesieHne peakTuBHOM MomIHOCTH. KoauimeHT MOMHOCTH CUCTEMBI, B KOTOPYIO BXOJUT
MPOEKTUpYyeMas CeTh, paBeH COS¢@rc=0,9. OnpenenuTh HEOOXOUMOCTh YCTAHOBKH KOMIICHCHPY-

IOLUX YCTPOMCTB.
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3aoanue Ne2

OneHuTh OaTaHC PEaKTUBHOW MOIIIHOCTH ISl CETH BapraHTa 2 U OMPECIIUTh TOTOKOPAC-

npezeNeHne PeakTUBHOW MOMIHOCTH. Ko3((UIIMEHT MOIIHOCTH CHCTEMBI, B KOTOPYIO BXOJHUT

MPOEKTUpYyeMasi CETh, paBeH COS@rc=0,9. OnpenenuTh HEOOXOAUMOCTh YCTAHOBKU KOMIICHCHUPY-
IOILIUX YCTPOMCTB.

2
30 py \23
3
50 P3
6
30 l
PG

KOHmpOﬂbele eonpocol:

1. IIpu kakom ycnoBuu B auHUAX 110 kB gomyckaercst mpuHUMaTh PaBHBIMU BEJTMYHUHBI
MIOTEPh U T€HEPALINN PEAKTUBHOW MOIIHOCTH?

2. B sniekTpudecKux ceTsX JABYX HOMUHAIIbHBIX HAMPSHKCHUH (ClIeIyeT B IEPBYIO O4Yepeib
yCTaHaBIIMBaTh KOMIIEHCUPYIOIUE ycTpoiicTBa Ha mMHax 10 kB nmoacranuuii cetu 6oee HU3KOro

HoMHHANBHOTO Hamnpshkenus (110 kB) unu 6omnee Beicokoro (220 kB)?
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Ilpakmuueckan paooma Ne5. Boioop mpancghopmamopoe na noocmanyusax. Beioop

HOMUHAILHOU MOUWHOCHU U YUC1A MPAHCHOPMaAmOpPoe Ha NOOCMAHYUU
I]ens: Hayuutbcs BeIOMpaTh TpaHC(HOPMATOPHI 10 HOMUHATIBHONW MOIIIHOCTH

OcHogvl meopuu:
[Ipu oTcyTcTBUU MOAPOOHON MHPOPMAIMK O rpaduKax HArpy3KH MPOEKTHUPYEMbIX MOJ-
CTaHIINI, B COOTBETCTBUH C CYIIECTBYIOIIEH MPAKTUKON MPOEKTHUPOBAHUS, JAOMYCKACTCS YIIPO-

MIEHHBIA BEIOOP MOIIHOCTH TPaHC(HOPMATOPOB U3 YCIOBUS JOIYCTUMOMN Meperpy3ku TpaHchop-

MaTOpPOB B MOCJICaBAPUHHBIX PEKUMAX:
Stpnep = kL
nep(r — 1)
B cootserctBun ¢ 'OCTom 14209-97 B nocneaBapuilHOM pexXHMeE JOMYCKaeTcs mepe-
rpy3Ka IByX0OMOTOYHBIX TpaHcGopMaropoB Ha 40 % HOMUHATBHONW MOIIHOCTH, T.€. Kyep=1,4. B
cootBercTBUU ¢ TY No3411-001-498-90-270-2005 B mocie aBapuitHOM peKUME AOMYCKAETCs Te-

erpyska asrorpancdopmaropa Ha 20 % HOMHUHAIBHOM MOIIMHOCTH, T.€. Ky .,=1,2. Takue mepe-
] nep >

TPY3KH JIOIYCKAIOTCS HAa BPEMSI MAKCUMYyMa Harpy3KH MPOJODKUTENILHOCTBIO HE OoJiee 4 9acoB B
CYTKH Ha TPOTSHKEHUH 5 CYTOK MPH YCIOBHH, YTO KOA(D(UIIMEHT 3arpy3Ku TpaHcpopmaropa B

peXHMe, PEIIIeCTBYIONIEMY MoclieaBapuitHoMy, coctaBisii He 6omnee 0,8 (0,7 mis aBTOTpaHc-

¢dbopmaTopoB)

3aoanus:

3aoanue Nol

Jl1is TaHHOM 2NIEKTPUYECKO CeTH BHIOpaTh CHIIOBBIE TpaHCchopMaTopbl. OnpeaenuTs mno-
TEPh MOIIIHOCTH B HOPMAJIBHOM pPEXUME HanOOJBIINX HArpy3ok. B cocraB moTpeOuTeneii Bcex

MOJICTAHIMI BXOAST MOTpeOUTENN 1 KaTeropuu.

.y

0 23
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3aoanue Ne?2

JUist JaHHOM 3JEKTPUYECKOM ceTH BBIOpaTh CHIIOBBIE TpaHchopMaTopbl. OnpenenuTs mno-
TEpb MOLIHOCTH B HOPMAJIBLHOM PEXHME HanOOJBIIMX HAarpy30K. B cocraB morpebureneil Bcex

MOJCTAHIIMI BXOJIAT MOTpeOuTE N 1 KaTeropuu.

2
30 Py \23
3
50 p3
6
30 l
PG

Konmponsusie sonpocwi:
1. Yewm ompenensieTcst BBIOOp uncna TpaHCGHOPMATOPOB HA MOACTAHIIAN?
2. Yrto Takoe meperpy30dHas CliocoOHOCTh TpaHCc(hOpMaTOpoB?

3. OT KaKkuX mapamMeTpoB padOTHI 3aBUCUT €0 TIEPErPy309Hasi ClIOCOOHOCTH?
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Ilpakmuueckas padoma Nob. Cocmagnienue cxemol 3ameuwjeHus I1eKmMpPU4ecKoil cemu

u onpeOereHue ee napamempoe. Cxemul 3ameuienus 3j1emMernmoe IJ1eKmpudecKux cemeil

Hellb.' Hay‘II/ITBCH COCTAaBJIATH CXEMBI 3aMCHICHUA 9JIEMCHTOB JJICKTPUUYCCKHUX ceTen

Ocnoevt meopuu:

PaznuuaroT HECKOJIBKO THIIOB CXEM JIEKTPUUYECKHX CETEeH: NPUHIMIHUAIbHbBIE CXEMBI CO-
€/IMHEHUI; CXeMBbI 3aMEIIECHNUs; pacyeTHbIE (IIPeoOpa30BaHHbBIE) CXEMBI 3aMEIIEHUS.

Bce cxembl Tpex¢azHbix aneMeHToB DIC, Kak MpaBuIio, H300pakaroTcs B OJJHOIMHEHHOM
Buje. Ha puc. 1.1 noka3ansl Bce Tpu BUa cXeM, cocToaiux u3 oanoi JISII u onnoro nByxoomo-
TOYHOI'0 TpaHC(OpPMATOpa C HArpy3KOi Ha CTOPOHE HU3KOTO HAIPSKEHHUS.

Takoii cxemoit 3amenienus, kak Ha puc 1.1, 6, y106HO M01b30BaThCsl, KOTa BBINOJIHAETCS
OJIMHOYHBIN pacdeT MPOCTHIX CXeM, KaK MPaBHIIO, B y4EOHBIX HENAX 0e3 UCIIONb30BaHUS CIEIH-
aJIbHBIX IIporpaMM. B OoNbIIMHCTBE Cy4yaeB MPU pacyeTax peKUMOB JIEKTPUUYECKUX CETeH HC-
HOJIb3YeTCs pacdyeTHas cxema puc. 1.1, B wim nonoOHas eif, rae 3a1aloTcs JeKTpUYECKHe rapa-
METPBI JIEMEHTOB CETH.

CoBeplilIeHHO €CTECTBEHHBIM SIBJIETCS YJAIEHNUE U3 CXEMBI DJIEMEHTOB, BIUSHUE KOTOPBIX
Ha PEXXUM CETH MpeHeOpeKuMo Masto. Tak, He YIUTHIBAIOT:

. notepu Ha kopony B BJI no 220 xB;

° 3apsianyro MoutHocTh B JIDIT go 35 kB, a ana kopotkux BJI u I10 kB;

TPALIH-160000:220

I AC-300/39 | m
l 130 km I 125 +j76

a
: k
R | A | R X !

T O
T L AP +JAQ,

Dy ——

|1
1

u‘i’c
ol

-

0
19,1

| 1.1+/39.7
I < Q ) | 125 + /76
—l 02 +/1.0

(51

12,7 +j55,8

N

343

Pucynok 1.1 — Cxema 3amenieHus

a - IpUHOUIIHAJIbHAA CXEMaA, 0 - cxema 3aMCIHICHUSA; B - paCd€THAd CXCMa
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(compoTuBIIEHUS B OMaX, IPOBOJUMOCTH B MUKPOCUMEHCAaX, MOIIIHOCTH B
METaBOJIbT- aMIepax, ko3 duuueHT TpanchopmManuy B OTHOCUTEIBHBIX
eAMHUIIAX )

o NOTEPU XOJOCTOTO X0/1a TPaHC(HOPMATOPOB, €CITM HE HYKHO pPelaTbh BOIPOCHI MO~
BBILICHUS YKOHOMUYHOCTH pabOThI JEKTPUUECKUX CETeH;

J AKTUBHBIE COITPOTUBIICHUS 0OMOTOK TPaHC(OPMATOPOB, €CIIH HE HY>KHO OILICHUBATH
HOTEPU IEKTPUUECKON FIHEPTUU U PELIATh BOIPOCHI MOBBILICHNS YKOHOMUYHOCTH PabOThI AJIEK-
TPUUYECKHUX CETEH.

B tpexoOmMoTouHBIX TpaHcpopMaTopax u aBTOTpaHCc(HOpMATOPaX HHIYKTUBHOE COIPOTHB-
nenne o6MoTok CH mpuHUMAIOT paBHBIM HYJIIO U IPH MPEHEOPEKEHUN aKTUBHBIM COTIPOTHBIIE-
HHUEM I0JIy4aeTcsl BeTBb C HYJIEBbIM CONPOTUBICHUEM. B TakuX ciiydasx MOKHO NPUOIU3UTEIBHO
OLIEHUTb NOTEPU peakTHBHON MolrHOCTH B oOMoTke HH, cloxuTh 3TH moTepu ¢ peakTUBHOMN
MomIHOCThIO Harpy3ku HH u noGaButh momydennyro momrHocTh Ha muHbl CH. TpexiryueBas
cxeMma 3aMeleHHs TpaHc(hopMaTopa MpeBpamaeTcs B OJHy BETBb C CONPOTHUBICHHEM OOMOTKHU
BH u tpanchopmanueii ¢ BH na CH; xB_c.

CoBpeMeHHbIEe ITPOrpaMMbl pacueTa peKMMOB B SHEprocucreMax BooOIe HE Mpearnoia-
raroT COCTaBJICHHUS CXEM 3aMEILEHUsl WM PAaCUETHBIX CXEM M HUCHOJb3YIOT HNPHUHILUINAIbHBIC
CXEMBbI, B KOTOPBIX YKa3bIBalOTCS MapKH (TUIl) 000pyAOBaHUs, YUCIIO NAapaJUIEIbHBIX JIEMEHTOB
Y PacCTOSHUS MEXIy NOACTaHLUSAMHU, KOTOpble coenuHstoTcs nocpencrsoM JIDII. Kpowme toro,
Bce obopynoBanue I3C, Harpy3KH M BapUaHThI CXEM COEJMHEHUH 3aK/IabIBAlOTCS B CHELUAIN-
3UpOBaHHBIE 0a3bl JAHHBIX, HA OCHOBE KOTOPBIX BeAeTCs (POPMHUPOBAHUE CXEM ISl pACUETOB pa3-
JIMYHBIX PEKUMOB.

B Tex ciyuasx, Korja Heo0X0AUMO COCTaBUTh CXEMY 3aMEIEHHsI CeTH ¢ MapajlieIbHbIMU
snemenTamu (ase nenu JIOII, nBa TpancdopmaTopa U T. I.) WIM YIPOCTUTh PACUETHYIO CXEMY,
BBITOJIHSIOTCS TIOCTIEI0BaTENbHO-IapaslieIbHble TPeoOpa3oBaHus cxeM. B HEKOTOpBIX citydasx
BBITOJIHSIOTCS IPE0Opa30BaHus TPEYTrOJIbHUKA B 3B€3/ly U HA000pOT.

B npaxTuke pacyeToB yCTaHOBUBIIMXCS PEXUMOB AJIEKTPUUYECKUX CETEH MOIydnsIo pac-
IIPOCTPAHEHNE NOHATHE PACUETHON HArpy3KH IMOACTAHLUMN, KOTOPas O CYTH SIBJISETCSI SKBUBA-
JIEHTHBIM IIPEICTABIEHUEM YaCTH CXEMBI DJIEKTpUUecKoi ceTu. OCHOBHAs LI€Ib BBEICHUS pacyeT-
HOM Harpy3Ku MOJACTaHIMU - 3TO YINPOIIEHUE CXeMbl. B pacueTHyI0 (SKBUBAJIEHTHYIO) Harpy3Ky
MOJICTAHIIMH BKIIIOYAIOT CaMy 3JIEKTPUUYECKYIO Harpy3Ky, HOoTepH B TpaHchopMaTope (B 0OMOTKax
¥ B MarHUTOIIPOBOJIE - MTOTEPH XOJIOCTOTO X0J1a), @ MHOT/IA U 3apsIHYI0 MOIIHOCTh MOIXOASIINX
k noxacraniuu JIDII. Ha puc. 1.2 moka3aHsl 35KBUBAJIEHTHBIE CXEMBI C PACUETHBIMU HArpy3KaMH

MOJICTaHINK U3 puc. 1.2, 6.
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a 0

Pucynok 1.2 — DxBUBaJIEHTHBIE CXEMBI 3aMELICHUS UIs1 JIEKTPUUECKOHN CeTH
a - IpY SKBUBAICHTHPOBAHUU TpaHcopmaTopa O- MpH SKBUBAJICHTUPOBAHUU TPAaHCHOP-

Maropa 1 3apsaHoi eMKoCTH, moaxozsmen JIDIT

3aoanusa:

3aoanue Nel

Onpenenuty noroHHsle napamerpsl AByxuenHod BJI 110 kB ¢ nmpoBomamu mapku
AC150/24, pacnionoxeHHbIMH Ha [1-00pa3HbIX AEpEeBSIHHBIX OMOPAX, C PACCTOSHUEM MEXIY CO-
cenauMHu (hazamu 1o ropu3oHTAIH 4 M. COCTaBUTH CXEMY 3aMEIIECHUS TAKOW JIMHUU U BBIYHCIUTH

ee mapameTpbl, NpUHUMAs JJIMHY JUHUHU paBHOU 100 kM.

3aoanue No2

Ha noHmkaromieil moacTaHuy yCTaHOBJICHHI JiBa Tpanchopmatopa tuna T/{H 10000/110
CO CIEQYIOIIUMU KaTalnoXHBIMU JNaHHBIMU: Up uon=115 B, Uy won=11 kB, AP,=60 xBm,
ux=10.5%, AP.=11 kBm, 1,,=0.9%.

OnpenenuTh TPUBEICHHBIC K CTOPOHE BBICIIETO HAMPSHKEHUS ITapaMeTPhl CXEMBI 3aMelIIe-
HUS IBYX MapajuIesIbHO BKIFOUSHHBIX TPaHC(HOPMATOPOB M BEIYUCIUTH TIOTEPH MOITHOCTH B HUX

IpY Harpy3Kke Ha MIMHAX HU3IIETo HanmpshkeHus Sp=12+j7.2 MBA, cos ¢»=0.85.

3aoanue No3

Ha y3710Boit moacTaHiuM pailOHHON AJIEKTPUYECKOW CETH YCTAHOBIICHBI JIBa TPEXOOMO-
TOUHBIX TpaHcpopmatopa tuna I/[[JTH 63000/220 ¢ COOTHOIIEHHEM MOIIHOCTEH OOMOTOK
100%/100%/100% u co cieayrommuMe KaTaloXHBIMUA JaHHBIMH: UB 10, =230 kB, Uc 10n=38,5 kB,
Unwon=11 kB, Ux 3-c=12.5%, Uy 3-z=24%, Uy c-z=10.5%, AP, 3.z=320 kBm, APx=91 xBm, 1..=1%.
Harpyska Ha muHax cpeanero u Husiero Hanpspkerus S2=40+j30 MBA, S3=40+j30 MBA.

OnpenenuTs NpUBEACHHBIE K CTOPOHE BBICIIETO HANPSDKEHUS MTapaMeTphbl CXEMBbI 3aMellie-
HUS IBYX MMapaJuIeIbHO BKIFOUEHHBIX TPAHCPOPMATOPOB U BBIYUCIUTH CyMMapHBIE TIOTEPH MOIII-

HOCTH B HUX ITIO KaTaJIOKHBIM JJaHHBIM.
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3aoanue Nod

CocraBUTh CXeMy 3aMelIeHUs dJIeKTpuueckon cet (puc.l. ). ucxonusie nanueie: JIDI1
nnuHoM 160 kM BbinonHeHa npoBoaoM 2AC-300x2, nomuHansHoe Hanpspkenue 330 xB; JIDI2
nmuHor 90 kM BeinosiHeHa npoBogoM 4AC-300, HomuHanbHOe Hanpsikenue 220 kB; T1-aBto-
tpanchopmarop 3ATIALITH-240000/330/220; montHOCTH Harpy3ok Ps =400 MBT, P4 =50 MBT,
cos ¢=0.9

Pucynok — Mcxonnas cxema cetu

S5

Pucynok — Cxema 3ameliieHus CeT
Konmponvnwie 6onpocwi:
1. Knaccuduxamnus 3m1eKTpUuecKux ceTei?

2. CxeMbl 3aMCHICHUA JJICKTPUICCKUX JIMHUHA MECTHBIX U paﬁOHHLIX OJICKTPUYCCKUX CC-

3. Cxembl 3ameltieHus TpaHchOpMaToOpoB (aBTOTpaHC(HOPMATOPOB)?
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Ilpakmuueckan paooma Ne7. Memoouka pacuema MaKCumMaibHO20 PeHCUMa padomaul
nekmpuyeckoil cemu. Pacuem napamempog ycmanosusuiuxca percumos pa3oMKHymslx

dlleKkmpudecKux ueneﬁ

Iens: 1lonyuuTh HaBBIKU pacyeTa peKUMOB PabOThI ANEKTPUUECKON CeTH

Ochoevt meopuu:

DNEeKTprUYEeCcKasi CETh BBICOKOTO HAINPSIKEHUsS IS Mepejaul U pacipereseHus: dJIeKTpo-
SHEPrUU OTHOCHUTCS K KaT€TOPUM DJIEKTPUUECKHUX LEIEH, TOATOMY JJISI pacuera €€ pexuma Mpu-
MEHSIOTCSI 001Ie METO b Teopuu 1enei. [1ycTh 3amana MOITHOCTh HEKOTOPOM Harpy3ku Si = Pj
+ jQi y3na i, KoTOpast A0KHA OBITh YUTEHA HAPSILy C IPYTUMH Harpy3KaMmu IpH pacyeTe perkuma
cetd. OJHAKO UMEHHO HANIPSKEHUS B Y3J71aX CETH SBIIAIOTCS UCKOMBIMU BETHUYMHAMU. DTO 00CTO-
ATEIHCTBO MPEMATCTBYET HEMOCPEACTBEHHOMY MCITOJIb30BaHUIO 3aKOHOB Kupxroda s moryde-
HUSI OJJTHO3HAYHOTO PEUIEHUs, TIO3TOMY HAIUIM NPUMEHEHHUE U IPYTHE METOAbl PEUICHUS, B TOM
YHCIIe METOJ MOCJIEI0BATEeNbHBIX TPUOIMKEHUH (UTepallMOHHBIN METOT).

MeTton mocneaoBaTelbHBIX MPUONMKEHUIT OCHOBaH Ha MOCJEN0BAaTEIbHOM YTOYHEHUU
HaIPSHKEHUH B y3J1aX 3JIEKTPUUECKOU CETH, TPUUEM B KQU€CTBE HAYAIIHLHOTO MPUOJIMKEHUS MOYKET
OBITH UCITOJIB30BAHO PA3YMHOE JIOMYIIEHHUE O TOM, YTO HAIIPSDKEHHS BO BCEX y3J1aX B HOPMAJIbHOM
peXUME HE MOTYT CYIIECTBEHHO OTJIMYAThCA OT HOMUHAJIBHOIO HAIPSDKEHMS JTAHHOTO Kilacca
CEeTH.

BBenenue Takoro AOMYIIEHUs TO3BOJSET OMPEACIUTh MPUOIMKEHHO TOTEPH MOIIHOCTH
Ha KaXJOM y4acTKe C€TH, MOIIIHOCTH B Ha4yaje U KOHIIE Ka)KJIOI0 Y4acTKa U TOKH Harpy3oK.

3HaueHue TOKa Ha y4acTKEe MJIM MOIIHOCTU B Hayaje y4acTKa, HEIOCPEICTBEHHO CBS3aH-
HOTO C Y3JIOM, TJIe HANPsDKEHNUE CUUTACTCS] M3BECTHBIM, SBIISETCS JOCTATOYHBIM JJISl TOTO, YTOOBI
ONPEAEIUTH HAIIPSHKEHHE B KOHIIE ATOI0 y4acTKa. B CBOO ouepeap, CTAaHOBUTCSI BO3MOXKHBIM pac-
YEeT HANPSHKEHUS B KOHIIE CIEAYIOIIET0 y4acTKa U T. .

[Iponecc npopomkaercs 10 TeX Mop, MOKa 3HAYEHHsI HANPSY)KEHNH BO BCEX y3aX, IMOIY4YEH-
HBIE [10CJIC BBHITIOTHEHUS TaHHON UTepalluu, He OyIyT OTIMYAThCS OT HAMPSHKEHUH, TTOTyYeHHBIX

Ha npe;[},mymef/'l HUTCpallui, MCHEC YCM Ha 3a/JaHHYIO BEJIMYHNHY TOUHOCTHU pacyeTa.

3aoanua:

3aoanue Nel

Omnpenenuth HampspkeHHE B KOHIE Bo3aymHoW jmHuM 500 kKB B Harpy3ouHOM pexume
S$>=800+j300 u B pe’KuMe XOJOCTOTO X0/Ia, TOCTPOUTH BEKTOPHBIC JHAarpaMMbl TOKOB HaTpsiKe-

Huii. CxeMa ceTu mpuBeeHa Ha pucyHke 3.1. Pacder BIMONHUTE 0€3 yueTa moTeph Ha KOPOHY.
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I 2AC-500x3 250 km 2
a D—>
U, =515xB S, = 800 + j300

Pucynok 3.1 — Cxema cetu

| AR B +j38 2
O B >4
515 kB H — K T
= . he== s,
¥ =Y%=79.1-10""

Pucynok 3.2 — Cxema 3aMeleHus cetu

3aoanue No2
[TocTpouTh BEKTOPHBIEC AMArPaMMbl TOKOB U HAIIPSDKEHHH AJIEKTPHUECKON ceTh 0e3 ydera

[OTEPh MOIIHOCTHU JJIsl CETH, CXEMa 3aMellleHUs] KOTOPOM Ipe/icTaBieHa Ha pUcyHKe 3.3

0, = 200] 0°

1 2

»

S, =200+ 100  S3 =100+ j50

Pucynok 3.3 — Cxema 3aMetieHus ceTu

S12 = 100 + j50 S,3 = =100 — jS0

o—{ 1 O
I 1 4 j20
200 + 100 -100 — 50

Pucynok 3.4 — [lotokopacnpezaenenue 6e3 noTepb MOIHOCTH
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3aoanue No3

Onpenenuth HalpsHDKEHHUE B y3i€ A B CETU ¢ PaBHOMEPHO paclpe/elIEHHON Harpy3Kou,
WIOTHOCTH Harpy3ku p=0,3 MB1/km. Cxema ceTu nmoka3aHa Ha pucyHke 3.5, HanpspKeHue Oas3uc-
noro y3na U=3,3 kB, Harpy3ka y3ma A Sa=2+j1,6 MBA, [inHbI JHHHN TPUBEACHBI HA CXEME.

[Tpu pemrenun npuHATh Ro=0.1 OM/kM, X0=0,2 OM/kM. [ToTepsiMu MOIITHOCTH TIPEHEOPEUb.

1 2 3 A
0.5 km | | KM ‘ | K™
U=33kB
P Si=2+j1.6
Pucynok 3.5 — UcxonHas cxema
3aoanue Nod

BbINOTHUTE EKTPUYECKUI pacueT CeTH, MOKa3aHHOW Ha pucyHke 3.6. JInHUS BbINIOJIIHEHA
ceuenneMm 2AC-400, ymna muann 100 kM, aBa Tpancopmaropa TPALIH-63000/220, Harpy3ka

P3=100 MBT, cosp=0,9, nanpsbxenue 6a3ucuoro y3na 230 kB.

2 3

|
e L&

Ug = 230 kB _@_ S3 = (100 + j48,4) MB-A

>3

Pucynok 3.6 — McxonHas cxema ceTu

Konmponsnwie é6onpocwi:

1. AHanu3 pa3inMuHbIX peKUMOB paOOThI ANEKTPUUECKON TMHUU. BiMsiHIEe eMKOCTHBIX TO-
KOB Ha PEKUMHBIE TapaMETpPHI.

2. AHanuTH4YecKasl 3aBUCHMOCTb MEXK/y HANPSKEHUSIMU Hadyajla U KOHLA 3BEHA JIEKTPU-
YECKOU CETH.

3. Pacuer HanpskeHHWM B KOHLIE M HAa4daje JUHUU JIEKTPONEPENaun B PA3IMUHBIX PEXH-

Max.
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Ilpakmuueckas paboma Ne8. Memoouka pacuema nocieasapuitnoz2o pexcuma pa-
0omul Inekmpuyeckoil cemu. Pacuem napamempos ycmano8UBUIUXCA PEIHCUMOE cemell ¢

()eyxcm OPDOHHUM nUmMmaHnuem

Heﬂb.' HOJ'Iy‘lI/ITB HAaBBIKH pacducTa 3JICKTPHUICCKUX ceTel ¢ JABYXCTOPOHHUM ITUTAHUCM

Ocnogvl meopuu:

JIuHUM ¢ IBYXCTOPOHHUM MHMTAaHUEM B IIOCIIEIHEE BpeMs MOIy4aroT Bce 0oJiee NIMPOKOoe
pacrpocTpaHeHHE B MPAKTUKE CETBCKON AIeKTpU(UKaLnu.

OCHOBHOE NPEUMYIIECTBO UX 3aKIHOYAETCS B MOBBIIIEHUN HAJEKHOCTU 3JIEKTPOCHA0XKE-
Hus. HenocraTkamu sBISIIOTCA: OOJIBIIME 3aTpaThl IPU COOPYKEHUH, TPYIOEMKOCTh PACY€TOB U
CJIOXKHAsI peJieliHas 3aluTa.

CnoxHOCTh pacyeTa 3aMKHYTBIX CETEH, YaCTHBIM CIIy4aeM KOTOPBIX SIBJISETCS JIMHUS C
JBYXCTOPOHHMM IUTaHUEM, 3aKJIIOYAETCs] B ONPEIENIEHUU MOULIHOCTEH (TOKOB) MO y4yacTKam
CXEMBI, TO €CTh B pacHpeeIeHUH MOLTHOCTEH (TOKOB) IO CETH.

MomHoCTh, nocTynaromas B IMHUIO OT ICTOYHUKA MUTaHus A, onpenensercs GopMyInon:
n
— 2 (Sizib) n U,-U

ZAB ZAB

SA—l = U H

rae S - MOIIHOCTh Harpy3Ku, MPUCOETMHEHHOMU B 1-i TOUKe cXxeMbl, BA;

Zi - COMPOTUBIICHNE JTMHUHU OT TOUYKHU MPUCOCTUHEHUS Harpy3KH 1 10 UCTOYHUKA, B;

Z B - CONIPOTUBJIEHUE BCel TuHUHU, OM;

Un — HOMMHAaJbHOE HANpsOKEHUE IMHUY, B.

Pacuer aBapuiiHOro pexxuma, KOrja OJWH U3 MCTOYHMKOB MUTAHUS OTKJIIOUYEH, 3HAUU-
TEJBHO YIPOIAETCs, TaK KaK HUYeM HE OTJIMYAETCSl OT pacyeTa paanuaibHON CXEMBI.

Korna u3zBecTHO pacnpesenenre MOIHOCTEN, TOTEPU HAMPSDKEHHS HA yU4acTKaX JIMHUH C
JBYXCTOPOHHHUM MUTAHUEM OMPEEISIOTCS 10 TeM ke popMysam, 4yTo U A7 pafuaibHON CXEMBI,
TO €CTh

_ I:)r +Qx
U,

AU

MakcuManbHOI HOTCpCﬁ HaIpsKCHUA HOPMAJIBHOT'O PpCKHUMa JIMHHUU C JBYXCTOPOHHHUM
IMUTAHUCM HA3bIBACTCA CyMMa NOTCPb HANIPAKCHUSA Ha OTACIIbHBIX YIACTKaX CXCMbI OT UCTOYHUKA
IMUTAaHUA 10 TOYKH TOKOpasacia, TO €CTh

AUmax=AUp1 + AU12 + . ..
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3aoanus:

3aoanue Nol
Onpenenuth MOTOKOPACTIPEICIICHNE B CETH, PUBEACHHON Ha pucyHKe 4.1 6e3 yueTa 1mo-

TEPHb MOIIHOCTHU U I'CHEpALTUHN JIMHAN 1 HaITPsIXKCHUS Y3JI0B. HOCTpOI/ITI) BCKTOPHEBIC JUarpaMMbl

HaHpH)KeHI/Iﬁ 1 TOKOB. Hany3KI/I 3aaaHbl B MEraBOJIbT-aMII€pax, COIIPOTUBJICHUA — B OMax.

Us=110xB | +J3 I
| !

Pucynok 4.2 — UcxonHas cxema

3aoanue Ne2
OnpenenuTb TOKU B BETBAX CETU JIMHUU C ABYXCTOPOHHUM MUTAHUEM C Pa3HbIMHU HaIpsi-
skeHusamH 110 koHiam nepegaun: UA=115 kB, UB=110 kB. Cxema 3amenienus cetu nmpuBeaeHa

Ha pUCYyHKe 4.2, TOKH yKa3aHbl B KWJI0OAMII€pax, COIPOTHUBIIEHUE B OMaX.

A l+/3 7+/6 2 05+j15 B
Uy=115 O O—1—F+—00U, =110
<— —_—
’Al Iz I8

0,315 — 0,158  —0,42 — j0,005

Pucynok 4.2 — Cxema 3aMelIeHNs CETH

3aoanue No3

Onpenenuts mapamMeTpbl pexuma, IOTEPU AKTUBHOM MOLTHOCTH B IPOLIEHTAX OT Iepena-
BaeMoil momtHocty U KII/I nByxuennoi nuaun 220 kB, npotsskenHocThio 200 KM, ¢ TpoBOgaMHu
AC300/39. [Toronnsie mapameTpbl Takoi JuHUHN paBHBI Fo=0.098 Om/km, x0=0,424 Om/xm, ax-
TUBHOI MPOBOJMMOCTBIO TMHUIT mperedpeds Dp=2.68*10° Cm/kM. MOIIHOCT U HANPSKEHHE B

KOHIIE JINHUU COOTBETCTBEHHO paBHbI Sp=240+]/16 MBA, c05¢.=0.9, U>=218 kB.
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3aoanue No4
Ot mmH 110 xB y310B0# noacranumu A saeprocuctemsl Lientpansaoit Cubupu 1o Kosnb-
[IEBOW CETH OCYILECTBIISICTCS IEKTPOCHAOKEHUE TPEX MOHU3UTENBHBIX MOICTAHIIUN, pacueTHbIC
Harpy3k KOTOPBIX PaBHBbI:
S, =25+ j15=29.2/31" MB4;
S, =30+ j20=36.1/33°40 MB4;
S, =40+ j16 = 43/21°50° MBA.

Tabnuma 4.1 — ITapameTpbl y4acTKOB KOJIBIICBOM JIMHUN

JIuuus Mapka npoBojaa . On X Om Iy, kM rn,Om x, ,Om
KM KM
A-1 AC 240 0,122 0,401 20 2,44 8,02
1-2 AC 185 0,159 0,409 20 3,18 8,18
2-3 AC95 0,314 0,429 30 9,42 12,87
3-A AC 240 0,122 0,401 50 6,10 20,05

BrInomHUTE pacueT HOPMAJIBHOTO pexrMa paboThl CETH MTPU HANIPSKEHUHU HA IIMHAX MOJ-
craniu A 121 B. IlpenBaputenbHbIil pacyeT MOTOKOpPACHPENEIeHUs] B KOJbIE BBIMOIHUTH
JIBYMsI crioco0amu (I10 IJTHHAM | 110 COITPOTUBIICHUSIM Y4acTKOB). OnpeieluTh CyMMapHYIO MOIII-
HOCTbh, TOCTYTAIOIIYIO B KOJBIIEBYIO CETh C IIMH MOJCTAHIIMK A ¥ HauOOJIBIITYIO TTOTEPIO HAIPSI-

JKCHHS B IIPOLCHTAX OT HAIIPSKCHUS Ha HIMHAX MMOACTAHIUN A.

Konmponwsnwvie eéonpocwi:

1. Kakast Touka B CETH Ha3bIBA€TCs TOUYKOM MOTOKOpas3ena?

2. B yem oTiinuue pacyéra 3aMKHYTHIX CETeH OT pa3OMKHYTHIX?

3. AHanu3 pa3NUYHBIX PEKUMOB paOOTHI AJIEKTPUYECKO IMHUN. BirsHUE eMKOCTHBIX TO-
KOB Ha pC)KUMHBIC MMapaMETPHI.

4, AHanuTH4decKas 3aBUCUMOCTD MCXKAY HaIlPSXKCHUAMU Hadalla 1 KOHIIa 3B€HA DJICKTPU-
YECKOU CETH.

5. Pacuer HanpshKeHH B KOHIIE U Hayalle IMHUU DJIEKTPOINEpeaud B PA3TUYHBIX PEKHU-

Max.
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Ilpakmuueckasa paooma Ne9. Bvioop ycmpoiicme pezyiupoeanus HanpaxceHus 6 371eK-

mpudecKux cemsx. P €2)JIupoeanue HanpaA}CeHus 6 IJ1eKmpudecCKux cemsx

Ilens: 3yunTh cpeAcTBa pEryIUupOBaHUs HANPSIKEHUSI B PACIPEICIUTEIbHBIX CETAX

Ocnogvt meopuu:

Hamnpspkenne B y3/max ceTy OCTOSIHHO MEHSIETCSI M3-3a2 M3MEHEHHUSI Harpy3KH, pexkuma pa-
OOTBI ICTOYHUKOB MTUTAHHS, CXEMBI CETH.

PexxuM HampshKeHUH B 2JICKTPUYECKOM CEeTH OJDKEH OBITh TaKUM, YTOOBI OBUIN BBIIIOJI-
HeHbl TpeboBanus 'OCT B OTHOLICHNH JTOTTYCTUMBIX OTKJIIOHEHUH HANIPSKEHUS JJIS SJIEKTPOIIPH-
€MHMKOB, KOTOpbIE€ MUTAIOTCS OT ATOH ceTH. 3HAUeHUs] OTKJIOHEHUH HaNpPSyKEHHs 4acTO MPEBBI-

I1ar0T JOIMYCTUMBIC IO CICAYIOIUM ITpHUYNHAM!

. 00JbIIME TOTEPU HANPSIKEHUS B CETH;

. HEIPaBWIbHBIM BHIOOP CEYEHUH TOKOBEIYLIUX 3JIEMEHTOB U MOIIHOCTH CUJIOBBIX
TpaHcGopMaTopoB;

. HENPABUJILHOE MOCTPOCHUE CXEMBI CETH.

OdeHpb YacTO 3TU NPUUYMHBI BOSHUKAIOT [IPU Pa3BUTHUU CETH, IPU €€ peKOHCTpYyKIuH. [lo-
3TOMY 4TOOBI 00ECIEUNTh HEOOXOAMMbIE OTKJIIOHEHHS HANPSKEHUSI Ha IIUHAX JIEKTPONPUEMHU-
KOB CIIeZlyeT IPUMEHATh PEryJIupOBaHUE HAIIPSKCHU.

PerynupoBanueM HanpsiKEeHUS HA3bIBAETCS IIPOLIECC U3MEHEHM S HANIPSKEHUS B XapaKTep-
HBIX TOYKaX CETH C IIOMOILBIO CIELUATbHBIX TEXHUYECKUX CPEICTB.

CriocoObl perynpoBaHusl HANPSKEHHUsI BOSHUKIM ¢ BO3HUKHOBEHHUEM JJIEKTPUYECKUX Ce-
Teil. X pa3BUTHE MPOUCXOIMIO OT HU3LIMX YPOBHEH yrpaBieHHs K BbicIIUM. CHauyana UCrob-
30BAJIOCH PETYJIUPOBAHUE HAIPSHKCHUSA B LICHTPAX IMUTaHUSA PACIPEACIUTEIBHBIX CETEH U HEIO-
CPEACTBEHHO y MOTpeOuTeNel 1 Ha SHeprodokax anekTpocTaniuid. Ceifiuac 3TH METO/IbI PETYIH-
pOBaHUs HaNpsHKEHUs Ha3bIBatOTCs JIOKaIbHBIMU. [1o Mepe pa3BuTHs cetell U 00beJMHEHUS] UX B
KpYIIHbIE 3HEPTOCUCTEMbI BO3HUKJIA HEOOXOIUMOCTh KOOPIMHUPOBATH PadOTY JIOKAJIbHBIX METO-
noB. KoopimHupoBaHne OTHOCUTCS K BBICIIMM YPOBHSIM PETYJIMPOBAHUS HAIPSKEHNUS.

JlokanbHOE peryaupoBaHUe MOXKET ObITh HEHTPAIM30BaHHBIM U MecTHBIM. LleHTpanuso-
BAHHOE YITPABJICHUE BBINOJHAETCA B LEHTPAX NUTaHUA. MECTHOE peryJInpoBaHUE MPOBOIUTCS
HEINOCPEICTBEHHO y MoTpeduTenell. PeryianpoBanre HanpspKeHUs B IIEHTpaxX MUTAHUS IPUBOJIUT
K U3MEHECHMIO PEKMMa HAIIPSKEHUS BO BCEU CETH, KOTOpas IUTAETCs OT HEro. MecTHoe peryiu-

POBaHUEC IMIPUBOAUT K USMCHCHUIO PCIKUMA HAIIPSXKCHUA B Ol"pElHH‘-ICHHOfI qaCTHu CCTH.
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Pucynox 7.1 — Cxema PITH ¢ peakropom

Paccmotpum npuHnunuansHyto cxemy yerporictsa PITH ¢ peaktopom (puc. 7.1).

OO6moTka BhIciIero HanpspbkeHus Tpanchopmaropa ¢ PITH coctout u3 aByx yacreid: Hepe-
TYJIUPYeMOU WM OCHOBHOM (a) U perymupyemoii (0).

Ha perynupyemoii yact 0OMOTKH UMEETCS PsiJl OTBETBICHUM K HETIOABUKHBIM KOHTAKTaM
1, 2,0, -1, -2. OrBerBienus 1, 2 cOOTpbIe BKIIOYEHBI COTVIACHO BUTKAM OCHOBHOM 00OMOTKH. [Tpu
BKIIIOUEHUU OTBETBIEHUI 1, 2 koaddunnent Tpanchopmanuu ypennuusaetcs. OTBeTBIeHus —1,
-2 COOTBETCTBYIOT YaCTH BUTKOB, KOTOPHIE BKJIFOUEHBI BCTPEYHO MO OTHOIIEHUIO K BUTKAM OCHOB-
HOI 0OMOTKH. VX BKIIFOUEHHE MPUBOJIUT K YMEHBIICHUIO KO PuImeHTa TpancGhopMaiium.

OCHOBHBIM BBIBOJIOM OOMOTKH BBICILIETO HAIPsHKEHUS SBISETCS HYNIeBOU BbIBOI. C HEro
CHHUMAaeTCsd HOMUHAJIbHOE HalpsHKEHUE.

Ha perynupyemoit yacT 0OMOTKH €CTh MEpEeKIIoYaroniee ycTpoictBo. OHO COCTOUT U3
MOJABUKHBIX KOHTAKTOB B U T, KOHTakTOpoB K1 1 K2 u peakropa P. Cepenuna oOMOTKH peakTopa
COeIMHEHA C HEPETYIUPYEeMOI YaCThi0 OOMOTKH BBICIIIETO HaMpshKeHUs Tpanchopmaropa. B Hop-
MaJbHOM peXuMe paboThl (0e3 MepeKIroYeHNs) TOK Harpy3Ku OOMOTKH BBICIIETO HAMPSIKEHUS
MPOTEKAET Yepe3 PEaKkTOp U pachpeiesieTCss TOPOBHY MEXKTY MOJIOBUHAMH OOMOTKH PEaKTOpA.
[ToaTOMY MarHUTHBIN MOTOK MaJl U OTEPS HAMIPSHKEHUS B PEAKTOPE TOKE MaJia.

[TepexroueHus BBITONHAIOTCS cleAyomuM obpa3zom. [Ipeanonoxum, 4To HE0OXOIUMO
MEPEKIIOUNTHCS C OTBETBIICHU 2 Ha oTBeTBAeHUE 1. Iy aToro oTkimoyaercs kontakrop K1, ne-
PEBOJIUTCS OABWKHBIA KOHTAKT Ha OTBETBIICHHE | M BHOBb BKIIrOUaeTca koHTakTop K1. B pe-
3ylbTaTe 3TUX ACUCTBUM CeKIMs 1 - 2 OKa3bIBaeTCA 3aMKHYTOW Ha peakTop. 3HAUMTENIbHAS WH-

AYKTUBHOCTB PCAKTOpPAa OTpaHUYIUBACT ypaBHHTeJIBHBIfI TOK, KOTOpBIﬁ BO3HHUKACT M3-3a HAJTUYUA
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HanpsHKeHUs Ha ceKuuu 1 — 2. 3aTeM OTKIIto4aeTcsi KOHTakTop K2, mepeBoANTCS MOABUKHBINA KOH-
TaKT I HAa OTBETBJIEHUE | U BKiItOYaeTcst KoHTakTop K2.

Peaktop u Bce MOABMKHBIE U HEMOABU)KHBIE KOHTAKTHI IEPEKIIOYAIOIIEIO yCTPOHCTBA
pasmeratoTcs B 0ake TpaHcpopmaropa. KoHTaKTOpbl HOMEIIAIOTCS B OTJEIbHOM KOXKyxe. OH 3a-
JIMT MacilOM U pa3MeIlleH CHapyXu 0aka TpaHchopmaropa. ITo 00JerdyaeT peBU3HI0 KOHTAKTOB U
CMEHY Macia.

[lepexntoyareny ¢ peakTopaMH pacCUMTaHbl HA JUIMTEIbHOE IPOTEKAHUE TOKA HAIPYy3KH.
Ho peakTtop sABII€TCS TAKEIBIM U TPOMO3IKHUM 31€eMeHTOM. [IoaTOMY nepexiroyaromue ycTpon-
cTBa TpaHcpopmaropo HanpspkeHue 220 kB u BbllIe BHIIOIHIIOTCS Ha aKTUBHBIX CONPOTUBIIE-
HUSX. UTOOBI CHU3HUTH MOTEPH AIIEKTPOIHEPTUH B TAKUX YCTPOHCTBAX, UX PACCUUTHIBAIOT HA KpaT-
KOBPEMCHHYIO pa0oTy. Y CTPOMCTBO MOIY4aeTCsl KOMITAKTHBIM, HO TPeOyeT MPUMEHEHUS MOIITHBIX
ObICTpOCHCTBYIOIIMX IPUBOOB. [ IpuHIMI 1eHCTBUS TAKMX YCTPOHCTB PACCMOTPUM Ha pUMeEpe
aBTOTpaHchopmaropoB HanpspkeHnem 220 — 330 kB.

YcrpotictBo PITH aBToTpancdopmarTopa pacnoigokeHo B IMHEHHOM KOHIIE 0OMOTKH Cpe/l-
Hero Hanpspkenus (puc. 18.4). IIpu takom pacronoxxennn ycrpoiictBa PITH usmensiercs koa¢-
¢buMeHT TpanchopMaluy Mex a1y 0OMOTKaMU BBICILIETO U cpeiHero HanpskeHuit. Koaguiuenr
TpaHchopMalMy MeX, Ty 0OMOTKaMHU BBICHIETO U HU3IIErO HaNpspKeHUs He u3MeHsiercsa. CHadana
ycrpoiictBo PITH aBTOTpancopmaTopoB BBINOIHSAIOCH BCTPOCHHBIM B HEUTpaJlb, KaK y TPaHC-
¢dopmatopos. [Ipu perynupoBanuu usmeHsuica KodpuuueHT TpaHCcOopMauu MEXKIY BCEMU 00-
MoTkaMu. [Ipy TakoM BBIIOJIHEHUHU TPYAHO OBLIO cOrjiacoBaTh TPEOOBAHUS IO PETYINPOBAHUIO
HaNpsDKeHUs y MOTpeOuTenel Ha CTOPOHAX HU3KOTO U cpeaHero HampspkeHui. [Ipu pacnomnoxe-
Huu ycrpoiictBa PIIH B nuHeliHOM KOHIIE OOMOTKHM CpEIHEro HalpsDKeHHs OOMOTKa HU3IIETO
HaANpPsDKEHUsT OKa3blBaeTCsl HeperyaupyeMoil. Eciu Bo3HHKaeT HE0OOXOIUMOCTh peryaupoBaHUs
0OMOTKM HM3ILETro HampsHKeHUs aBTOTpaHCPOpMATOpa, MOCIeI0BaTENbHO ¢ OOMOTKOW HHU3ILIEro
HaNPSDKEHUS BKIIIOYAIOT JIMHEHHBINA perynsaTop. C 3JKOHOMUYECKONW TOUKH 3pEHUS TAKOE PELLICHUE
OKa3bIBaeTcs Oolee 11eaecoo0pa3HbIM, YEM BBIIIOJIHEHHE aBTOTpaHC(hOpMaTopa ¢ ABYMsI yCTPOM-
ctBamu PITH.

BeinonHeHne OTBETBICHUH CO CTOPOHBI HEWTpaIM MO3BOJSAET OOJIETYUTH H3OJISALUIO
yerpoiictBa PITH u paccunTath ero Ha pa3HOCTh TOKOB OOMOTOK BBICIIIETO U CPEIHETO HampsikKe-
Huit (Is — Ic). Ho perynupoBanue Oyner cBsi3aHHBIM. BbINonHeHHe OTBETBICHUM B JTUHEHHOM
KOHIIE OOMOTKH CPETHETO HANPSKEHUSI yCTPOUCTBO JOKHO PACCUMTHIBATHCS Ha MOJIHBIN HOMU-
HAJIbHBIA TOK, a €0 M30JIALIMS HA HanpspkeHue oOMoTKU cpenHero HanpspkeHust Uc. Ho perynu-

poBaHue 6YILCT HC3aBHCUMBIM.
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CormacHo pucyHka, pabo4yuii TOK MPOTEKAET Yepe3 3aMKHYTHIM KOHTAKT | M BCrioMora-
TeNbHBIN KOHTAKT 2. [lepekitouenre mpoucxoauT B ciaeayroiieM nopsiake. [lpu nepexose co cry-
MIEHHU, a Ha CTENEHb B CHayaja pa3MbIKaeTcs paboynii KOHTAKT 1, 3aTeM BCIIOMOTATENbHbBIN KOH-

TakT 2. TOK Harpy3Ku NpoTeKaeT yepe3 conpoTusieHue R.

OHHA

Pucynok 7.2 — Cxema PIIH Ha akTUBHBIX CONPOTUBIEHUSIX

3aMbIKaeTcsl AYroracuTeIbHbIM KOHTAKT 3°. O0pa3yeTcsi MOCT — ypaBHUTENbHBIN TOK IPO-
TeKaeT yepe3 00a aKTUBHBIX conpoTuBiIeHus R u R’. Pa3zMbIkaeTcss qyroracUTeNnbHbIN KOHTAKT 3
Y MEPEeBOUT TOK HArpy3KH Ha MpaBoe IJIe4yo. 3aMbIKatoTCsl KOHTAakThl 2° u 1. Co3naeTcss HOBOe

pabouee MOJIOKEHHE.

3aoanus:

3aoanue Nel

Ha nmonmxaromieil moJCTaHIIMM yCTAHOBJIEHBI JBa JIByXOOMOTOUYHBIX TpaHchopmaropa
tuna TPIH. Mudopmaryisi 0 HOMUHAJIBHBIX MOIIHOCTSIX, HOMUHAJIbHBIX HANPSOKEHUSIX U Juarna-
30HaX PEryJIMpOBaHUS HAIPSDKEHUS MpeicTaBleHa B Tabmuie 22.

1o pe3ynbpTaTaM 3JIEKTPUYECKUX PACUETOB CETH ITOYYEHbI 3HAUCHHS] HAIIPSDKEHUS Ha LIU-
Hax BBICIIEr0 HaIPSDKEHUS MOJCTAHIIMM; W3BECTHBI 3HAYEHMS MOIIHOCTEM HAa IIMHAX HU3KOTO
HarpshkeHus Tpancdopmaropos (Tadm. 7.1).

Tpebyercst BbIOpaTh OTBETBJICHUS HA OOMOTKAaX BBICIIETO HANPSKEHHs, €CIIU JKeJIaeMoe

HAIIPsSPKCHUE HA NIMHAX HA3KOI'O HAIIPSIKCHU.

37



Tabmuma 7.1 — MicxogHbie JaHHBIE O TapaMeTpax TpaHCPOPMaTOPOB U MAPaMETPOB PEKH-

MOB

% =

o E HNudopmauus o JAunamna3on pe- U.. kB S..MB-A

S s TpancopmaTopax I'yJIMPOBAHHUS 1 =22

é =7
1 TP/IH-25000/115/10,5/10,5 +9x1,78 % 119 30+ j15
2 TP/IH-40000/115/10,5/10,5 +9x1,78 % 118 45 + j18
3 TP/IIH-63000/115/10,5/10,5 +9x1,78 % 117 75+ j40
4 TP/I1IH-80000/115/10,5/10,5 +9x1,78 % 119,5 90 + j45
5 TPJTH-40000/230/11/11 +8x1,5% 238 49 + j13
6 TPJILIH-63000/230/11/11 +8x1,5% 237 80+ j25
7 TPLIH-100000/230/11/11 +8x15% 239 115 + j60
8 TPJIH-40000/230/11/11 +8x1,5% 235 47 + j17
9 TP/IH-63000/230/11/11 +8x1,5% 238 78 + j36
10 TPIHC-25000/36,75/10,5/10,5 +8x15% 37 29+ j14
11 TPJIHC-32000/36,75/10,5/10,5 +8x1,5% 37,5 32+ j15
12 TPJHC-40000/36,75/10,5/10,5 +8x1,5% 36,5 44 + j20
13 TP/JHC-63000/36,75/10,5/10,5 +8x1,5% 38 79+ j35
14 TPJIHC-40000/36,75/10,5/10,5 +8x1,5% 37 49 + j10
15 TPJIHC-63000/36,75/10,5/10,5 +8x1,5% 38 74 + j40

3aoanue No2

Ha nonwmxkatomieii mocTaHIIMK YCTAaHOBJIEH TPEXOOMOTOUHBIN TpaHC(hHOpMATOp C PETyIIu-
pOBaHMEM HaIPsLKEHMS TOJ HAarpy3KOoW Ha CTOpOHE BbIcuero HanpspkeHus u ¢ 11IbB Ha cropone
CPEIHETO HaIpPsHKEHUS, UMEIOIIUNI HOMUHAIbHBIC HAIPSIKCHUS W UAINla30Hbl PEryJIUpOBaHUS
115+ (9x1,78) %/38,5+ (2x 2,5) %/11.

ITo pe3ynbpTaTaM 371€KTPUUYECKUX PACUETOB CETH NMPU HAaMOOJBIINX U HAMMEHBIIINX HArpy3-
KaX TOJIy4EHbI 3HAYCHUS HANPsUKCHUM Ha IIMHAX HU3KOI'O U CPEIHEro HaIpsKECHUH, IPUBEIEH-

HBIE K BBICHIEMY HanpsukeHuto, U; u U, cOOTBETCTBEHHO (Tabdi. 7.2).

Tpe6yeTc;1 BLI6paTB OTBETBJICHUS HAa 0OMOTKAaX BBICIIETO M CpCeaHEro HaHpH)KCHHﬁ, CCJIn
KEIacMocC HAIIPs’)KCHUEC Ha HIMHAaXx 10 kB B PCKUMEC HaMOOJIBIIINX Harpys3ok

) =1,05U, =10,5kB; B pe)KrMe HAUMEHBIINX Harpy3oxk U =1,0U, =10kB; Ha mmHax

3xenHO 3KenHM

35 xB B 060oux pexumax U, —=36,5kB.

Tabnuma 7.2 — VicxoHbIe TaHHBIE O HAMPSHKEHUSIX

Hone Hanpsiskenne, npuBeleHHOE K BbICIIEMY HANPSKEHUIO
p B pe:KUMe Hau0oJIbIIHX B peKHMe HAUMEHbIIUX
BapHaHTAa
HATPY30K HATPY30K
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U§H6 9 kB U§H6 9 kB U ;HM b kB U;HM 9 kB
1 105 103 119 117
2 106 104 112 114
3 109 104 117 119
4 112 107 118 109
5 113 111 114 111
6 109 108 118 112
7 108 104 117 112
8 106 102 114 109
9 108 105 117 115
10 109 105 115 113
11 107 103 114 112
12 103 102 116 112
13 106 102 117 114
14 108 102 117 115

Pac4eThl BBIMOJIHUTE B CICIYIOIIEM MTOPSIIKE:

1. Jlyist 0OMOTOK BBICIIETO W CPEAHETO HANPSDKEHHUsS TpaHCcopMaTopa MOJICTAHIIUU
paccuuTaTh HANPSKEHHsI OTBETBJICHUI, COOTBETCTBYIONINE KAXI0M CTYNEHH PEryIUpPOBaHMUS, U
COCTaBUTH TAOJIULIBI B BUae Tabdn.7.3.

2. JList ABYX PEKUMOB OIPEICTUTh PACUETHBIC M BEIOPATh CTAHAAPTHBIC OTBETBIICHHS
O0OMOTKH BBICIIETO HANPSDKEHUS TpaHC(hOpMaTopa U3 YCIOBUS 00CCIICUSHUS JKETaeMOro Harpsi-
skeHus Ha muHax 10 kB.

3. Onpenenuts eHCTBUTENbHBIE HAMIPSHKEHUS B IBYX peknMax Ha mmHax 10 kB.

4, Hcnonb3yst BRIOpaHHBIC OTBETBIICHUS OOMOTKH BBICIIIETO HATIPSKCHUS JIJIST PEXKH-
MOB HaHOOJIBIITUX W HAMMEHBIIIUX HATPY30K, ONMPEACTUTh PACYCTHOE W BRIOPATh CTAHIAPTHOE OT-
BETBJICHHE OOMOTKH CPEIHET0 HAMPSHKEHUS, UCXO/IS U3 )KEeITaeMOTro HampshDKEHUS Ha IrHax 35 kB.

5. Onpenenuts qeHCTBUTENbHBIE HAMIPSHKEHUS B IBYX peKMMax Ha MmMHax 35 kB.

6. OnpenenuTh OTKIOHCHUS JEHCTBUTEILHBIX HANIPSDKEHUH OT JKETaeMbIX Ha MTUHAX

10 u 35 kB B aByX pexumax.

7. Crenatp aHanu3 U BBIBOJBI O JOCTAaTOYHOCTH JIMAIIa30HOB PETYJIUPOBAHNUS TPAHC-
¢dbopmaropos.
8. Pe3ynbrathl pacueToB NpeaCTaBUTh B BUAE TaOIUIBI 7.4.

Tabnuua 7.3 — [lapameTpsl peryaupoBaHus TpaHchopmaropa

Homep Jlo0aBKa HanpsKeHUs, Hanpsixenue orserBiaenus, %
OTBETBJICHUS %
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Tabnumna 7.4 — Pe3ynbTaThl BBIOOpA OTBETBICHUN TpaHCchopMaTopa

CrannmapTtHoe OTkIIOHEHUE
Pacuetnoe . .

[IpuBeneHn- oTBeTBIeHUE | JlelicTBUTENb- | JEHCTBUTEID-
HaIpsKEHUE

[[IuHbl | HOE Hamps- HO€ HAIIpsKE- | HOT'O HalpshKe-
OTBETBJICHUS,

)XeHue, kB B kB % Hue, KB HHS OT XKellae-

K
moro, %

Pexcum nauoonvuiux HAZPY30K

10 kB
35 kB

Pertcum naumenvuiux HAZPY30K

10 kB
35 kB

Konmponwsuwvie sonpocoi:

1. Kakue cpencrBa peryianpoBaHusi HAIPsHKEHUS MCIOIb3YIOT B pacIpeleIUTENbHbIX Ce-
TAX?

2. B uem paznuuue tpancopmaropos ¢ PITH u 6e3 PITH?

3. B uem 3akirodaeTcst IPUHLMI BCTPEUHOTO PETYIMPOBAHUS HAMIPSKEHUS?

4. Kakas uHpopmanus HeoOXoauma Jisi BbIOOpa OTBETBICHHM JBYXOOMOTOYHBIX H
TpexoOMOTOUYHBIX TpaHchopmaTopos ¢ PITH?

5. Kak BimsieT ycTaHOBKAa KOMIIEHCUPYIOIIUX YCTPOWCTB Ha MOTEPH MOILIHOCTH, TOTEPH
HaIpsUKEeHUs?

6. KakuMu myTsiMH MOYKHO YCTPaHUTh B CETH M30BITOK pEaKTUBHON MOIIHOCTH B CETH?

7. Kakue xoMneHcHpyoII1e yCTpoiicTBa MOTyT paboTaTh Kak B peKMME BbIIayuM, Tak U B
pexume noTpedaeHNs PeakTUBHOW MOIITHOCTH?

8. B uem 3akimoyaroTcsi 0COOCHHOCTH KOHCTPYKIMHM YCTPOMCTBA PEryJIMpPOBAaHUS HAIps-
skenus ¢ PITH mo cpaBHenuro ¢ ycrpoiictBom 0e3 PITH?

9. Kakoe BiHsIHME OKa3bIBAIOT PEKUMBI HANPSDKEHUH Ha MOTEPH aKTUBHOW MOITHOCTH B
IIEMEHTaX JJIEKTPUUECKOM ceTn?

10. IToyemy yctpoiictBa PIIH ycranaBianBaioT NpeuMyIIECTBEHHO Ha CTOPOHE BBICIIETO
HarpspKeHus Tpanchopmaropa?

11. KakoBsl IMPUYHUHBI OTKJIOHCHH A HAIMMPSXKCHUA OT HOMUHAJIBHOI'O 3HAYCHHA?
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5. Yueono-memoouueckoe u ungpopmayuonnoe ovecnevenue OUCYUNIUHDBL

5.1 Ilepeuenv 0cHo8HOI U OONONHUMEILHOU TUMEPAMYPbl, HEOOX00UMOU 0 0C80e-
HUA OUCUUNIUHDL

5.1.2 Ilepeuens ocnognoil tumepamypeol:

1. Ko6ener A.B. Pexumbl paGoThI 3J€KTPOIHEPTETUYECKUX CHUCTEM [DJIEKTPOHHBIN pe-
cypc] : yuebHoe mocobue asisi 6akaJaBpoOB M MAarkMCTPOB HAIpPaBICHUS «DIEKTPOIHEPTeTHKA /
A.B. Ko-6eneB, C.B. Koueprun, E.A. Iledarun. — DneKTpoH. TEKCTOBbIC JaHHbIE. — TamOO0B:
TamO0B-CKHIi TOCYIapCTBEHHBIN TexHudyeckuii yauepeurer, 9bC ACB, 2015. — 80 ¢. — 978-
5-8265-1411-5. — Pexxum nmoctyna: http://www.iprbookshop.ru/64564.html

2. Anannuena, C. C. AHanIM3 3J€KTPOIHEPreTUUECKUX CETEN U CUCTEM B IIpUMepax U 3aja-
yax : yuebHoe nocoodue / C. C. Ananunuena, C. H. llemor. — ExarepunOypr : Ypanbckuit dene-
panbnblil yausepcuteT, 9bC ACB, 2016. — 176 ¢. — ISBN 978-5-7996-1784-4. — Tekcr : anek-
TPOHHBIA // DnekrpoHHO-OMOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65910.html

3. MonenupoBaHue B AJIEKTPOdHEpreTuke [DIeKTpoHHbIN pecypce] : yuedHoe mocodue /
A.®. [IlaTanos [u 1p.]. — DAEKTPOH. TEKCTOBbIE aHHbIe. — CTaBpomnoib: CTaBpONoJIbCKUI roc-
yIapcTBeHHBIN arpapHbiii yauBepeuteT, AIPYC, 2014. — 140 c. — 978-5-9596-1059-3. — Pe-
xuM joctyna: http://www.iprbookshop.ru/47317.html

4. KopotkeBud, M. A. DkcrmyaTanus 31eKTpHuecKux cetei : yueouuk / M. A. Kopotke-
BHY. — MuHCcK : Beimitmas mkona, 2014, — 351 ¢. — ISBN 978-985-06-2397-3. — Tekcr :
ANEKTPOHHBIN // DnextpoHHO-OmOmmoreuyHass cuctema [PR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/35574.html

5.1.3 Ilepeuenv oonoanumenvHoii 1umepamypol:

1. ®ageena, I'. A. IlpoekTupoBaHme pacpeIeTUTENbHBIX JIEKTPUUECKUX CETEH : yueOHOe
nocobue / I'. A. @aneesa, B. T. ®enun ; mox penakmueit B. T. ®equn. — MuHck : Bemmiimas
mkoia, 2009. — 365 ¢. — ISBN 978-985-06-1597-8. — TekcT : 37eKTpOHHBIH // DIeKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/20124.html

2. Pycuna, A. I'. basanchl MOIIIHOCTH ¥ BBIPAOOTKHU AJEKTPOIHEPTUH B AJIEKTPOIHEPTE€TH -
YyecKkoi cucteme : yuebHo-metoanueckoe nocodue / A. I'. Pycuna, T. A. ®ununnosa. — HoBocu-
6upck : HoBocuOupckuii rocy1apcTBeHHbIN TexHuYeckuit yausepcurert, 2012. — 55 ¢. — ISBN
978-5-7782-1935-9. — Tekct : 3JeKTpOHHBIA // DnexkTpoHHO-OuOimoreuyHas cucrema I[PR

BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/45078.html.
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5.2 Ilepeuens yueono-memoouuecko2o obecneueHus camocmoameabHoil padoomot 00y-
Yauuxca no OUCYUNIUHE

1. Meroaundeckue yka3zaHus MO BBIOJIHEHUIO JJA00pAaTOPHBIX padboT 1o aucHuruinae «Oc-
HOBBI TPOEKTUPOBAHUSI pACTIPEACIIUTEIbHBIX CETEH».

2. Metonuyeckue yka3zaHUs IO BBIOJIHEHHUIO MMPAKTUUYECKUX paboT nmo nucruruinae «Oc-
HOBBI IIPOEKTUPOBAHUSI paCIIPEACIUTENbHBIX CETEN».

3. Meronuyeckue yka3aHHs 110 BBIIOJHEHUIO PaCYeTHO-TpadruecKoil paboThl O TUCIIH-
winHe «OCHOBBI MPOEKTUPOBAHUS PACIIPEICTUTENBHBIX CETEH.

4. Meronuyeckue yKa3zaHUsl 10 OpraHU3aluu U MPOBEICHUIO CAaMOCTOSITENEHON paboThI

IO JUCHMITIIMHE «OCHOBEI IMPOCKTUPOBAHUA PACIIPCACTIUTCIIBHBIX CeTe.

5.3 Ilepeuens pecypcoé unghopmauuonno-meneKoMmyHuKayuonnou cemu Humepnem,
Heo0X00UMBbIX 07151 0C60CHUS OUCUUNTIUHDL
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas OubaroTeka oHimanH"

2. http://www.iprbookshop.ru/ - Dnexkrponno- 6ubnuoreunas cucrema [IPRbooks
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHMS POCCUMCKOU ®EJEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE YUPEX/IE-
HUE BBICIHEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Tsturopckuit unctutyt (punuan) CKOY

MeToanyeckue yKkazaHus

10 BBIMOJIHEHUIO JTA0OPATOPHBIX pabOT
no puctummiae «OCHOBBI ITIPOEKTHUPOBAHMA PACITPEJEJIMTEJIBHBIX CETEWM»
JUTSL CTYJICHTOB HAIIPaBJICHUS TOATOTOBKHU
13.03.02 DneKTposHEepreTHKa 1 JIEKTPOTEXHUKA
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n/n

M A 0N e

4.3

4.4

4.5

4.6

4.7

5.2

Conepxanue

BBenenue

Lenb 1 3a1a4u U3y4EHUS] TUCIUTLIAHBI

OOGopynoBaHue U MaTepUalbl

HaumenoBanue nabopatopHbIX padboT

Coneprkanue 1a00paTOPHBIX pabOT

JlaGopaTtopnas pabora Nel. Beibop TpancopmaTopoB Ha MOJCTaHIUAX. Y CTa-
HOBUBIIMECS PEKHUMBI 3JIEMEHTOB PACIIPEACTUTENIBHOM JIEKTPUUECKON CETH
Jlaboparopuas padora Ne2. BeiOop ceueHuit TpOBOAOB BO3AYIIHBIX JIMHUAN JJICK-
Tporepenadyn. Y CTaHOBUBIINECS PEKUMBI PACIPEICTUTEIbHBIX AMEKTPUUECKUX
ceTen.

Jlaboparopuas paborta Ne3. BeiOop yCTpOKMCTB peryaupoBaHUs HANPSDKCHUS B
AIIEKTPUYECKUX CETSIX. PeryiupoBaHue HampsyKEHUS B paclpeiesUuTeNIbHbIX
AIEKTPUUYECKUX CETAX

JlaboparopHas padora Ne4. Meronuka pacueTa MUHUMAaJIbLHOTO PEKHUMa paOOThI
aneKTpudecko cetr. OnTUMM3anus peXHMa MECTHOM pacipeleuTeIbHON
AIEKTPUYECKOMN CEeTH

JlaGopatopHas pabota Ne5. YToUHEHHBII pacueT KOMIEHCUPYIOIINUX YCTPOUCTB
B JIEKTPUYECKUX ceTsaX. OnTUMuU3anus pexuma paiiOHHON paclpeneanuTeIbHON
AIEKTPUYECKOMN CEeTH

JlaGopaTtopHnast pabota Ne6. OcoOeHHOCTH pacueTa KOJbIEBON CETH, UMEIOIIEH
JIB€ TOYKU NOTOKOpaszaena. OnTuMu3anus MOTeph NIEKTPUYECKOW HYHEPrUH B
pacnpeneuTENbHbBIX CETAX 3a CUET PETYJINPOBAHUS MOLTHOCTEN FEHEPUPYIOLIUX
ANEKTPOCTAHIIUI

JlaboparopHas paborta Ne7. BeiOop yCTpOMCTB peryaupoBaHusl HAPsLKEHUS B
IEKTPUYECKUX ceTAX. ONTUMHU3ALMS IOTEPD MIEKTPUUECKON SJHEPTUH B pacIpe-
JENUTEIBHBIX CETSAX 3a CUET PeryTUpOBaHUs HATIPSHKEHUS B y3lIaX CeTH
YueObHOo-MeToANnYeCKOe 1 HHPOPMAIIMOHHOE 00€CTIeueHNEe TUCITUTITUHBI
[lepevyeHr OCHOBHOM U JOTIOIHUTEIBHON JINTEPATYPhI, HEOOXOIUMOM ISl OCBO-
€HUS TUCUIUTUIIHHBI

[TepeueHp y4eOHO-METOAUYECKOTO OOECHeueHHs] CaMOCTOSTENbHOW paboThI

00yJaronuxcs Mo TUCIUTIIINHE

Crp.
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5.3

[Tepedennr pecypcoB MHPOPMAIMOHHO-TEICKOMMYHHKAIIMOHHON cetn MHTEp-
HCT, H€O6XOI[I/IMLIX JJIs1 OCBOCHUA AUCHUIIIINHBI

[Ipunoxenus
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BBenenne

Lenpto paboThl B 1abopaTopuu sSBIsETCS YriyOJeHHE U 3aKperuieHHe MPUOOPETEeHHBIX
TEOPETHUYCSCKUX 3HAHUI MyTEM SKCICPUMEHTAIbHON MPOBEPKU TEOPETUUYCCKUX MMOJOKEHHM, a
TAK)Ke 3HAKOMCTBO C 3JICKTPOHHBIMUA KOMIIOHEHTaMHU, 000PY/I0BaHUEM, H3MEPUTEIbHBIMU TPHOO-
paMU U anmnapaTypoii, KCIOJIb3yeMbIMH B JIA0OpATOPUH.

B pe3ynbrate BIOTHEHHS JJA0OPATOPHBIX PadOT CTYIEHTHI JJOJKHBI IPUOOPECTH YMEHUS
Y HaBBIKHU 110 COOPKE M UCCIICIOBAHMIO DJICKTPOHHBIX CXEM U MPUOOPOB, U3MEPEHHUSIM DJICKTpUYC-
CKUX BenuuuH. TemaTnka 1abopaToOpHBIX PadOT MOJHOCTHIO COOTBETCTBYET COIEPIKAHUIO OCHOB-
HBIX Pa3aciioB KypcCa, U3y4acMOT'O B BbICIINX TCXHUYCCKUX yT-Ie6HI)IX 3aBCACHUAX. B npeajarac-
MOM y4e€0HOM TTOCOOHH OTMCAaHO OJMHHAIATH J1a00paTOPHBIX padoT. B onucannu kaxaou 1a0o-
paTopHOii paboThl cHOPMYIIUPOBAHA €€ 11EJb, U3JI0KEHBI OCHOBHBIC TEOPETUUCCKUE TTOJIOKCHUS,
OIMCaHa CXeMa YCTAHOBKHU JJIsi MPOBEJICHUS HKCIIEPUMEHTAIBHOTO HUCCICIOBAHUS, JaHbl PEKO-
MCHAAIWH 1O MPOBCACHUIO OIILITOB U 06pa60TI<e PE3yIbTAaTOB H3MepeHHfI, a TaKIKC KOHTPOJIbHEBIC

BOIIPOCBHI.
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1. I]endb u 3a0auu uzyuenus OUCUUnIUHbL

Lenpro u3ydeHus ITUCUUILIAHBI SIBJISETCS U3YUCHUE IJIEMEHTOB 3JIEKTPOIHEPIEeTUUECKUX
CHCTEM U CIIOCOOOB TIEpeIauu M pacIpeAeIICHHS dJIEKTPUUECKONW YHEPTUH, 3HAKOMCTBO C YCTPOM-
CTBOM, 3JIEKTPOOOOPYI0BAaHUEM U PEKUMAMH PAOOTHI JIEKTPOIHEPTETUUECKUX CUCTEM U CETeH 1
OBJIaJICHHE OCHOBAMU pacueTa yCTAHOBUBIIUXCS PEKUMOB JIEKTPOIHEPTETUUECKUX CUCTEM U Ce-
TEH.

3aauaMu U3y4eHUs TUCIUTLIIMHBI SBJISICTCSI OCBOSHUE CTYJICHTAMH COBPEMEHHBIX METO-
JIOB TIPOCKTUPOBAHUS U pacueTa pexKUMOB PabOThI JIEKTPOOOOPYI0BAHUS, PUOOPETCHUE HABBI-
KOB BBIOOpA CXEM JJICKTPHUECKUX COCIUHECHUN M 3JIEKTPOOOOPYIOBAHHS MICKTPUICCKUX TOI-
CTaHIIMN U CeTeH Ha OCHOBE TEXHUKO-3KOHOMUYECKHUX PACUETOB C yU€TOM (DaKkTOpa HaJIEKHOCTH,

pacyeToOB U YHIPABJICHUSA PCIKUMAMU IJICKTPOIHCPICTUICCKUX CUCTCM.

2. Obopyooeanue u mamepuani

ATmapatHble Cpe/icTBa:

— Kommiekt yuebHO-1a00patopHOTro 000pynoBaHusi «YMHasi MECTHasl pacipeleIuTelb-
Has AJIEKTPUYECKast CEThY.

— HayuHo-uccnenoBaTenbckuii KoMIuieke «LleHTpann3oBaHHbIE CPEICTBA 3aLUTHI, AaBTO-
MaTU3aluu U YIPaBIEHUS 3JEKTPOIHEPTreTUYECKUX CUCTEM», UCIIOJHEHUE CTEHIO0BOE KOMIIBIO-
TEpHOE.

VYyebnas ayauTopus A IPOBENCHUs] yUeOHBIX 3aHSTHI, OCHaIIeHa 000pYJOBaHHEM U
TEXHUYECKUMH CpeicTBaMu o0yueHus. [lepeHocHON HOYTOYK, MMPOEKTOpP, JOCKAa MarHUTHO-Map-

KepHasl.

3. Haumenosanue nabopamopuuix padom
J1st 3a0uHOM (hopMBI 00YUEHUS TPETyCMOTPEHBI CeAYIOINE JJabopaTopHbie paboThl: Jla-
6oparopHas padota Nel. BeiObop TpancdopmaTopoB Ha MOACTAHIMAX. Y CTAHOBUBILUECS PEKUMBI
AJIEMEHTOB paclpeeUTeNbHON 31eKTpuueckoi cetn — 1,5 yaca; JlabopatopHast paGora NeS.
YTO4YHEHHBI pacdyeT KOMIIEHCUPYIOIUX YCTPOWCTB B JIEKTPUUECKHUX ceTsAX. OnTumuzanus pe-

KUMa PAiOHHOW pacipeleanuTeNIbHON dJIEKTPUIECKO ceTn — 1,5 vaca.

Ne Tembt N3 Hux npaktuue-
HaumeHnoBaHue TeM JUCHMIUIMHBL, UX KpaTkoe co- | O0beM
JUCLH- CKas IIOJrOTOBKa,
JiepyKaHue 4acoB
TUTHHBI 4acoB
7 cemecTp
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JlaGoparopHas paGora Nel. Boioop Tpancdop-
MaTOPOB Ha MOJACTAHIUAX. Y CTAHOBUBIIIHECS pe-
JKMMBI 3JIEMEHTOB PACHPEIEIUTENIBHON 3JIEKTPHU-
YECKOU CeTH

[IproOpecTn HaBBIKM HU3MEPEHHs IapaMeTpOB
YCTaHOBUBIIIETOCS PeKUMa paboOThl TpaHCopMa-
TOpA U PJIEKTPUYECKOHN CETH.

1,5

Jladboparopnasi paGora Ne2. BbiGop ceueHmii
NMPOBOJIOB BO3AYILIHBIX JIMHHMI JJeKTpomepe-
Aa4d. YCTaHOBUBIIUECS PEXKUMBI pacHpeneiiu-
TEJIbHBIX SJICKTPUUECKUX CETEH.

[IpuoOpectn HaBBIKM U3MEpPEHUS] IapaMETPOB
YCTaHOBUBIIETOCS pexuMa pabOThl JTUHUH SJICK-
Tpolepeaay.

1,5

Jlaboparopnasi padora Ne3. Bei6op ycrpoiicTB
peryJMpoBaHusl HANPSIKEHUSI B JJIeKTpUYe-
CKHX ceTsiX. PerynupoBaHue HampsiKeHHs B pac-
MNPEACIIUTCIBbHBIX SJICKTPUUCCKHUX CCTAX
[TproOpecTy HaBBIKU PETYIUPOBAHUS B pacipee-
JIMTCIIBHBIX JJICKTPUYCCKUX CCTAX

1,5

JlaboparopHasi padora Ne4. MeTtoauka pacyera
MHHHMMAJIBbHOIO0 peXuMa padoThbl 3JJIeKTpHYe-
ckoil cetu. OnTuMH3anus pexxuma MECTHOU pac-
IPEIEIUTEIbHON ANEKTPUIECKON CETH
[TproOpecTu HaBBIKM ONTUMAIBHOTO YIIPaBICHUS
HOpMaJIbHBbIMU pexumamu B C

JlabopaTopnasi padora NeS. YTouHeHHBIH pac-
YyeT KOMIIEHCHPYIOIIUX YCTPOHCTB B 3JIEKTPH-
yecKkux cersix. OnTuMusanys pexxuMa paiioHHOU
pacIpeeNUTEIbHON HNEKTPUIECKON CETH
HccnenoBarh BIMSHNE KOMIIEHCALUN PEAKTUBHOM
MOIIHOCTH C OMOILBIO KOH/IEHCATOPHOU OaTapen
Ha IapaMeTpbl YCTAHOBUBILEIOCS PEXHMMa paso-
MKHYTOM  pacCIpeleNUTEeIbHON  AIEKTPUYECKOU
CETH

JladopaTopnasi pa6ora Ne6. OcodeHHOCTH pac-
YeTa KOJIbLEeBOM CeTH, MMEIOLIeH B¢ TOYKH I10-
ToKOpa3zaeaa. OnTuMu3aIus MOTepb AIEKTpUYe-
CKOM HSHEpruu B paCHpeleIUTEeNbHBIX CeTAX 3a
CYET PETyJIMPOBAHUS MOIIHOCTEN T€HEPUPYIOITUX
ANEKTPOCTAHIIUI

V3y4uTh NPUHIUIBI JUCTAHIIMOHHOTO YITpaBJie-
HUS PEKUMOM PaOOTHI AIEKTPOCTAHIIHIA;, U3YIHUTh
METO/Ibl YIIPABIICHUS PEKUMOM pabOTHI pacrpee-
JUTENBHBIX CETel; UCCIEI0BaTh BIUSHUE PEKUM-
HBIX MapaMeTPOB Ha CYMMAapHYIO BEJIMYHHY TIO-
TEPhb B paclpe/IeIUTENbHON CETH.

1,5

JlabopaTopnas paGora Ne7. Bei6op ycrpoiicT
peryJiupoBaHUsl HANPSKEHUs B JJIeKTpHYe-
CKHX CeTHX. OHTI/IMI/ISaHI/ISI IOTEPh JJICKTPUYC-
CKOM DHEPruu B PACHpPENEIUTENBHBIX CETAX 32
CUET pEeryJIMpOBaHMsI HAPSKEHMs B y3J1aX CETH

1,5
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W3yunTh NpUHIUNBI AUCTAaHLUHOHHOIO YIIpaBJe-
HUS PEKUMOM PAOOTHI SJICKTPOCTAHIINI; U3YIHUTh
METO/IbI YIIPABICHUS PEKUMOM pabOTHI pacmpee-
JIMTENIbHBIX CETEN; UCCIEA0BATh BIMSHUE PEKUM-
HBIX MAapaMeTPOB Ha CYMMapHYIO BEJIUYUHY IIO-
TEPb B PACHPECIUTEIBHON CETH.

Hroro 3a 7 cemectp:

13,5

Hroro:

13,5
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4. Cooeprcanue nadopamopHnulx padoom
Jlabopamopuasa paboma Nel. Bvioop mpancghpopmamopos na noocmanyuax. Ycmano-

susuiuecsa pencumol 3jiemernnmaoe pacnpedeﬂumanbnoﬁ 9Jle1<mpultec1<oﬁ cemu

Ilens padomui: 1lpuobpecTy HABBIKK U3MEPEHUS TAPaMETPOB YCTAaHOBUBLIETOCS peKUMa

paboThl TpaHCHOPMATOPA U ANEKTPUIECCKOM CETH.

OcHoebl meopuu:

Ha snekTprueckux cxemax JBYXOOMOTOYHBIH TpaHC(HOpPMATOp MPEACTABISICTCS CIEIYI0-
oM 00pasoM (pucyHok 1.1):

B oOMOTKax yka3bIBaeTCsl CXeMbl COSAMHECHHS OOMOTOK (3Be3la, 3Be31a C HYJIEM, Tpe-

VTOJIbHUK) U PEKUM paOOTHI HEUTpau:

BEH

HH

Pucynox 1.1 — YcnoBHoe 0603HaueHHE IByXOOMOTOYHOTO TpaHchopmaTopa

. 3B€3/1a — C U30JIMPOBAHHOW HEUTPAIIBIO;

. 3BE€3/1a C HYJIEM — UMEETCS COCAMHEHUE HEUTPAIIU C 3€MJICH.

B cooTtBercTBHM ¢ MpUHATON cHCTeMOW 00O3HaYeHUl abOpeBHarypa TpaHchopmaropa
TJIH-10000/110/10 pacmmudpoBbiBaeTcs: TpaHnchopMaTop TpexdasHbli, ABYXOOMOTOUHBIM ¢
NPUHYAUTEIbHON LIUPKYIALUEN BO3yXa U €CTECTBEHHON LMPKYJIALUEN Macia, U CUCTEMOH pe-
TyJIMpOBaHUsl HampspkeHus noja Harpy3kod. Homunanbnas momuocte — 10000 xB-A, kmace
HanpspKeHUs 0OMOTKH BhIcuiero HanpsbkeHust — 110 kB, Husmero Hanpsokenus — 10 kB.

B mpakTtuyeckux pacderax ABYXOOMOTOYHBIN TpaHC(OpPMATOp yallle BCEro MpeacTaBils-

etcs ['-00pa3Hoii cxemoi 3amerenus (pucyHok 1.2).
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Pucynok 1.2 — I'-o6pa3Has cxema 3aMelIeHus TByX0OMOTOYHOTO TpaHchopMaTopa

AKTHBHOE M pEaKTUBHOE CONPOTHUBJICHMs TpaHcPopmaTtopa (IPOJOoJbHAs BETBb) MpeE-
CTaBISIOT COOOW CyMMY aKTHBHBIX U PEAKTUBHBIX CONMPOTHBIICHHI OOMOTKH BBICIIETO HampsiKe-

HHS U IPUBEJIEHHON K HEH OOMOTKH HU3IIETO HAIPSHKEHHUS:
* -
R.=R, +R,;

X, =X, +X..

Ilonepeynas BeTBb CXEMBI 3aMELICHUS IPEICTaBIeHa akTUBHOM (T M peakTuBHOI BT npo-
BOOUMOCTAMM. HpOBOI{I/IMOCTI/I 0OBIYHO MMOAKJIIOYAr0T CO CTOPOHBI HGpBH‘IHOﬁ OOMOTKH: JJIA I10-
BBIIIAIOIINX TPAHC(POPMATOPOB — CO CTOPOHBI OOMOTKH HU3IIETO HAPSIKESHUS, JJIS1 TOHMKAFOIIIIX
— CO CTOPOHEL 0OMOTKH BBICILIETO HaITPsSXKCHUA.

B Takoii cxeme 3aMeleHusl OTCYTCTBYET TpaHC(opMalus, TO €CTb OTCYTCTBYET HJieallb-
HbII Tpancopmarop. [IoaTomMy B pacueTax BTOPHUHOE HANpPsHKEHUE OKA3bIBAETCS PUBEIEHHBIM
K HallpsDKEHUIO IEPBUYHON OOMOTKH.

AKTHUBHaAsA IMPOBOAMMOCTD o6ycn013neHa MoTepsAMHU aKTUBHOM MOINHOCTH B CTAJIX TpaHC-
dopmaropa Ha epeMarHMYMBaHUE U BUXPEBbIE TOKH, PEAKTUBHAsI IPOBOIUMOCTh — HAMAarHW4H-
BAIOIIEH MOIIHOCTBIO. B pacyerax pexuMOB DJIEKTPUYECKON CETU NPOBOAUMOCTU 3aMEHSIOTCS
Harpy3Koi, paBHOM ITOTEPSIM XOJIOCTOTO X0O/1a.

[TapameTpsl cxeMbl 3aMelieHus TpaHchopMaTopa OMpenestoTCS U3 IBYX ONBITOB — X0JIO-
CTOr0 XOJa YU KOPOTKOI'O 3aMbIKaHUsA. B OmbITax ONpenensioT ClIeAYIOINe BEINYUHbI, KOTOPbIE

YKa3bIBAOT B MACIIOPTHBIX JAaHHBIX TpaHC(I)opMaTopa:

. TIOTEPH aKTUBHOH MOIIHOCTH B pexumMe xonoctoro xoaa AP, B kBr;

. TNIOTEPH AKTUBHOH MOIIHOCTH B peXuMe KOpoTKoro 3ameikanus AP B kBT;
. HaInpsHKeHHEe KOPOTKOTo 3aMbIKaHust Uy, B %;

. TOK XoJ0cToro xoxa lx, B %.
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[ToTepn akTUBHOM M PEAKTUBHOW MOIIHOCTH B TpaHC(hOpMaTopax U aBTOTpaHCHOpMATO-
pax paszessitoTCs Ha MOTEPU B CTAIU M MOTEPHU B Meau (Harpy3ouyHsbie motepu). [lotepu B ctamm —
3TO TOTEPU B MPOBOJUMOCTSIX TpaHchopMaTopoB. OHU 3aBUCAT OT NPUIOKEHHOTO HANIPSKEHHUS.
HarpysouHnsie motepu — 3TO HOTEPH B CONPOTUBICHUIX TpaHChopMaTopoB. OHU 3aBUCAT OT TOKA
Harpy3Ku.

[Torepu akTUBHON MOIIHOCTH B CTalM TPaHC(HOPMATOPOB — 3TO MOTEPU Ha IEPEMarHUYH-

BaHHUE U BUXpPEBble TOKH. ONpeensioTcs NoTepsaMHu X0I0cToro xoaa tpancdopmaropa AP, , ko-

TOpPbIE TPUBOASTCS B €r0 MACMOPTHHIX TAHHBIX.
[ToTepu peakTUBHOM MOIIHOCTH B CTAJIA OMPEACIISIIOTCS 0 TOKY XOJIOCTOTO X0/1a TPaHC-
dbopmaTopa, 3HaU€HHE KOTOPOTO B MPOLIEHTAX MPUBOJIUTCS B €r0 MACIOPTHHIX JaHHBIX:

I
AQ,, =AQ, =S, ..
QCT QX 100 HOM

[Torepu MoLTHOCTH B 0OMOTKAX TpaHc(hopMaTopa MOKHO ONPEAEIUTh ABYMS ITYTSIMHU:

. 110 IIapaMeTpaM CXEMbI 3aMELICHUS;

. 10 NMaCIOPTHBIM JaHHBIM TpaHchopMarTopa.

[Torepu MOUTHOCTH IO TTApaMETPaM CXEMBI 3aMEIIEHUS ONPEACIISAIOTCS MO TeM ke (hopMy-

JaM, 9yto U g JIDIT:

82
AP —FRT,

82
AQM}I _FXT

rze: S — MOITHOCTh Harpy3KH;

U — nuHeliHOe HanpsbKeHUE Ha BTOPUYHOM CTOpOHE TpaHcopmaropa.

Jlnst TpexoOMOTOUHOTO TpaHc(hopMaTopa WK aBTOTpaHchopMaTopa NOTEPU B MEAU OIpe-
JENISIOTCS] KaK CyMMa MOTEPh MOIIHOCTH KaXKA0W U3 00MOTOK. [ToyunM BeIpaskeHus AJ1sl onpe-
JIEJIEHUS TOTEPh MOIITHOCTHU O MAaCHOPTHBIM JaHHBIM JIBYXO0OMOTOYHOTO TpaHchopmaropa.

HOTepI/I KOPOTKOI'O 3aMbIKaHUS, IIPUBCACHHBIC B MACIIOPTHLIX JAaHHBIX, OIIPCACIICHBI ITPU
HOMHHAJIBHOM TOKEC TpaHC(bopMaTopa:

2
AP, =312 R, = v g
K HOM T U 2 T*
HOM

ITpu m000ii qpyroii Harpy3ke MOTEpHU B MeAU TpaHCPOPMATOpA PABHBI:
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SZ
2
AP, =3-12.R =R,

Pa3I[CJ'II/IB OTH BBIPAXKCHUC, ITIOJTYUUM:

AP SZ

K

AP, S

M

Otkyna Haiinem AF’WI :

AP, =AP, (Si)z.

HOM

Eciu B Beipakenue 11 pacdera AQ, | mofacTaButh BhIpakeHHe [T ONPENEICHUs PeaK-

M °

THBHOI'O COIIPOTHUBJICHUA TpaHC(bopMaTopa, TO HOJIYUUM:

AQ. - §°  _ 8% U, Uy, U, §°
WMoyt oot u2. 100 S, 100 S,

Taxum 006pa3zom, MOJTHBIE TOTEPU MOIIIHOCTH B AByXOOMOTOYHOM TpaHC(HOPMATOPE PABHBI:

AP, = AP, +APK(—SS )%
U, S°

AQ, =AQ, + — - —.
Qr =4Q; 100 S,

Ecnu Ha moacTtaHIMU ¢ CyMMapHOW Harpy3koil S paboTaeT mapajiebHO N OJMHAKOBBIX
TpaHCcQOPMATOPOB, TO UX IKBUBAJICHTHBIE COITPOTUBIICHUS B N pa3 MEHbIIIE, a MPOBOJAUMOCTH B N

pa3 Oosbliie, TorAa:

APTzn.APX+3APK(i)2;
n SHOM

AQ. =n-AQ +1.UK S_Z

' *''n 100 S,

Jlnist n mapansensHo paboTaloMIMX OAMHAKOBBIX TPEXOOMOTOUHBIX TpaHC(HOPMATOPOB (aB-

TOTpaHc(HOpMaTOPOB) MOTEPH MOIIHOCTH PACCUUTHIBAIOTCS 10 (popmyam:

S, \2 S, \2 S
) +AP, —)°+AP =
g ) ARG ARG (S

HOM HOM HOM

(U, -S?+U_-S?+U_ -S?),

AP =n-AP, +1[APKB( )2];
n

1
AQ,=n-AQ, + —
O R 100-n-S

HOM
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rae: Sg, S¢, S — COOTBETCTBEHHO MOITHOCTH, MPOXOAIINE Yepe3 OOMOTKHU BBICIIETO, Cpe-

JTHETO ¥ HA3IIIETO HANPsbKEHUH TpaHchopMaropa.

Ykazanue no mexnuke 6ezonacnocmu:
VKka3aHus 1o TeEXHUKe 0€30I1aCHOCTU ITPpX BBIITOJIHCHU U J'Ia60paTOpHBIX pa60T IIpUBCACHBL

B IIPUJIOJKEHUE A.

Ykazanua no evinoanenuro nadbopamopnoit pabomot:
Yacms 1. Hamypnoe mooenuposanue ycmanogueuiecoca pexcuma paoomot 00Hoghasz-

H020 mpancghopmamopa

1. Yo6enureck, 4T0O yCTPOICTBA, HCIIOIb3YyEMBbIE B SKCIIEPUMEHTE, OTKJIFOUEHBI OT CETH
3JIEKTPOIIUTAHHUS.
2. CoenuHuTe rHE37a 3alIUTHOTO 3a3emiieHus "\&" ycTpoilcTB, HUCIIOJIB3YyEMBIX B

aKcriepuMente, ¢ rae3ioM "PE" ogHodasnoro ucrounuka nuranus G1 (G3).

3. CoenuHute anmaparypy B COOTBETCTBUHU CO CXEMOM AIEKTPUUYECKON COCTUHEHHM,
NpuBeACHHON Ha puc. 1.3.

4. YcraHoBHTE NepeKiItoyaTeseM jKelnaeMoe 3HaueHue koapduuuenta Tpaacdopma-
1y Tpancopmaropa Al, Hanpumep, paBHbiM 1,0.

S, VYcTaHOBHUTE MNEpEKIIOYATENsIMU JKEJlaeMble IapaMeTpbl Harpy30k B MOJAEIAX
A3...A6 paBubpiMH, HanipuMep, 10 Bt u 0 BAp.

6. Bkirounrte ucrounuk G1. O HanMuuu HanpspKEHHSI Ha €ro BBIXOJIE JOJDKHA CUTHA-

JIM3UPOBATH CBCTAIIAACS JIaMITIOYKaA.

1. Bxmrounte Boikmouarenu «CETby» usmepureneit mapamerpoB P1, P2 u mozneneit
A3...A6.
8. BxurounTe ncrounuk O6ecrniepedoiinoro nmutanus G2 U JOXKAUTECh BBIXOJIA €r0 Ha

YCTAHOBHBIIHUICS PEXXUM PaOOTHI (CBETOAMOIBI Ha €T0 JUICBON NAHEH TOJKHBI TIepecTaTh MH-
raTh).

9. Bxrounte onHodazHblil nctouHuk nutanus G3.

10.  Kwuomkoit « < » uzmepureneir P1 u P2 BeiOupaiite u pukcupyiite orodpaxkaemple
napaMeTpbl pexkrMa Ha MEepBUYHON U BTOPUYHOM cTOpoHax TpaHchopmaTopa Al (HanpspkeHus,
TOKH, aKTUBHBIE, PEAaKTUBHBIC M MTOJHBIE MOIITHOCTH, KO PHUIIMEHTH MOIIIHOCTH, YaCTOTY HaIpPSI-

KCHHUS).
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11.  Tlo 3aBepiIeHUH SKCIIEPUMEHTA OTKIIOYUTE OJHO(A3HBIH UCTOYHHUK muTaHus G3,
UCTOYHUK Oecniepeboitnoro nutanus G2, Beikmouarenu «CETby» uzmepureneit napamerpos Pl,

P2 u mopneneit A3...A6, oqHoda3HbIi ucTouHNK nuTanus G1.

Ald

|
|
|
|
|
|
|
2

| |
Peel 17 § &
| 218.5) I_ 542 | | a7 542 218.9] 1456
G3 P A 2

el _/[G

Pucynox 1.3 — Cxema jy1st m3MepeHus TapaMeTPOB YCTaHOBUBIIIETOCS peKHUMa PabOThI

onHodazHoro TpanchopmaTopa
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Yacms 2. Hamypuoe moodenuposanue yCmano8usuiezoca pexcuma padomeol gpazvl au-

HUU IIeKmponepeoayu

1. VYbenurecs, 4T0 yCTPOICTBA, HCIIOIB3YEMbIE B SKCIIEPUMEHTE, OTKJIFOUEHBI OT CETH
3JIEKTPOIIUTAHHUS.
2. CoenuHuTe rHE3da 3alIMTHOrO 3a3emiieHus "\&" ycTpoiCTB, HCIIOJIB3YyEMBIX B

sKcnepuMenTe, ¢ rue3noM "PE" onnodasHoro ucrounuka nuranus G1 (G3).

3. Coeaunure anmapatrypy B COOTBETCTBHH CO CXEMOW JIEKTPUUECKON COeTMHEHUH,
MpUBEACHHON Ha puc. 1.4.

4. YcTaHoBHTE TIEpeKITIOUaTeNIeM JKelaeMoe 3HaueHne K03 puierTa Tpanchopma-
1y Tpancopmaropa Al, Hanpumep, paBHbIM 1,0.

S. VYcraHoBUTE TIEPEKITIOUATEISIMU JKeJTaeMbIe IMapaMeTpsl MoAeu A7, THHUU DIIEK-
Tponepeaay U Harpy3oK B Mozessix A3...A6 COOTBETCTBEHHO paBHbIMU, Hanpumep, 50 Owm; 0,15
I'nu 10 BT, 10 BAp.

6. Brrounte ncrtounuk G1. O Haau4nMy HaNPsOKEHUS HA €0 BBIXOJIE JIOJDKHA CUTHA-

JIM3UPOBATDH CBCTAIIAACS JIaMIIOYKa.

7. Bxarounte Bhikimouatenu «CETby» usmepureneit mapamerpoB P1, P2 u monenei
A3...AS.
8. Bruttounte ricrounuk OecriepeboitHoro nmutanus G2 W TOKAUTECH BBIXOJA €ro Ha

YCTaHOBHBIIHICS PEXUM pabOTHI (CBETOMO B! HA €T0 JIUIEBON MAHEIH JOJKHBI TIepecTaTh MU-
raTh).

9. Bxurounte ogHoda3Heiii ncTouHuk nutanus G3.

10.  Kwuomkoit « < » uzmepureneir P1 u P2 BeiOupaiite u pukcupyiite oroOpakaemble
napamMeTpsl peXXrMa B Hadalle ¥ KOHIIE MOJIeNTd A7 TMHHY JIEKTporiepeiaun (HarpsoKeHHsI, TOKH,
aKTUBHbIE, pEAKTUBHBIE U TIOJIHBIE MOIIHOCTH).

11.  Ilo 3aBepIiIeHUH SKCHEPUMEHTA OTKIIOUUTE OHO(pA3HBIA UCTOUYHHUK nuTaHus G3,
UCTOYHUK OecniepeboitHoro nmutanus G2, Beikmouarenn «CETby» u3mepureneit napamerpos Pl,

P2 u mopneneit A3...AS, ogaoda3ubiii ncTouHuK nutanus G1.
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Pucynox 1.4 — Cxema jy1st ©3MepeHUs TapaMeTPOB YCTAHOBUBILIETOCS pPEeXUMa PabOThI

(ha3bl JINHUU AJIEKTPOIIEpEIaYH.
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Yacmo 3. CHamue cmamuueckux XapakmepucmuK MOUWHOCmMU nO HARPAICEHUI0 cma-

MuYecKoul Hazpy3Ku

1. Yoenurecs, 4T0 yCTpOICTBA, UCIIOIb3YEMbIE B SKCIIEPUMEHTE, OTKJIFOUEHBI OT CETU
3JIEKTPOIIUTAHHUS.
2. CoenuHuTe THE37a 3alIUTHOTO 3a3emiieHus "\&" ycTpoiCTB, HCIIOJIB3YyEMBIX B

sKcnepuMenTe, ¢ rue3noM "PE" onnodasHoro ucrounuka nuranus G1 (G3).

3. CoenuHute anmnapaTypy B COOTBETCTBUU CO CXEMOM 3JIEKTPHUUECKON COeIMHEHUH,
NpuBeACHHOM Ha puc. 1.3.

4. YcTaHoOBHUTE TEpeKIIOUaTeNeM KeJaeMoe 3HaueHrne KoduimenTa Tpanchopma-
1y Tpancopmaropa Al, Hanpumep, paBHbIM 1,0.

S. YcTaHoBUTE NEPEKITIOYATENSIMU [TApaMETPhl MOJIEN A7, TMHUY JIEKTPOIIEpe1aun
co0TBEeTCTBEHHO paBHbIMU 50 Om 1 0,15 I'H.

6. VYcTaHoBUTE MepeKIoyaTesiMU JKeJlaeMble IapaMeTpbl Harpy3ok B Mozeinun A3,
Hanpumep, coorBeTcTBeHHO paBHbIMU 10 BT, 10 Bap.

1. YcraHoBUTE IEPEKITIOYATEISIME KETAaeMyI0 €eMKOCTHYIO Harpy3Ky A 12, nanpumep,
0 %.

8. Bkirounrte ucrounuk G1. O HanMuuy HaIpsDKEHUS HA €ro BBIXO/IE JOJKHA CUTHA-
JIM3UPOBATH CBETALIASICS JIAMITOUKa.

9. Bxmrounte Boikimtouarenu «CEThy» uzmepurens napamerpoB P1 u monenu A3.

10.  Bkitouure ncToyHMK OecriepeboiiHoro muranus G2 M JOXKAUTECHh BBIXOJA €ro Ha
YCTAHOBUBILMICS pEXUM pabOThI (CBETOAMOABI Ha €T0 JUIEBOM NMaHe ! JIOJKHbI epecTaTh MH-
raTh).

11.  Bximounte ogHO(a3HBINA UCTOYHUK TUTaHus G3.

12.  Bapbupys kodpduuMeHT TpaHchopmauuu TpaHchopmaropa Al, u3MeHsiiTe
HanpsbkeHne U Ha Harpyske A3, A12 u 3aHocuTe nokasanus usmepurens Pl (manpspkenue U,
akTUBHYIO P 1 peakTHBHYIO MOIITHOCTE Q, MOTpedIisseMyro Harpy3Kkoii) B Tadmuiry 1.1.

Tabnmuma 1.1 — Pe3ynbpTaThl CHATHS TTOKa3aHUM

U,B

P, Bt

Q, BAp
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[To 3aBepiieHHH YKCIIEPUMEHTA OTKIIFOYUTE OTHO(MA3HBIM UCTOUYHUK nuTaHus G3, ucrou-

HUK Oecriepeboiinoro nutanust G2, Beikimouarenu «CETby n3mepurens napamerpos P1 u monenu

A3, ogrodaznHbiil ucToUHHK nuTanus G1.

Wcnonb3ys nanueple Tabnunbl 1.1, mocTpoiiTe MCKOMBIE CTaTHYECKHUE XapaKTePUCTUKU

morrHocT Harpy3ku P(U) u Q(U).

Al4

LA A

I I I I I I I I I
I I I I I I I I I
| I | I | | I | |
et ||
I I I I I I I I I I I
I I I I I I I I I I I
! ! i 1 ! e ! ! —<—<
N | | | T ‘ | | |
I I I I I I I I I I I
I I I I I I I I I I I
| | | | | - ‘ | | |
| | | | | | | RS-485 | | | |
| PEe) ! ! ! B ! —
I I I I I I I I I I I
L 2185 L 872 Losa3 | L 542 | L 2189, ‘
J/GS AL A7 \L P1 G1

Pucynok 1.5 — Cxema 17151 CHATHSI CTaTUYECKON XapaKTEPUCTUKKU MOIIIHOCTH I10 HaIpsikKe-

HUIO CTATHYECKOW HAarpy3KH.
Cooeporcanue omuema:
OT4er KOKEH CONEPIKATh!
1. HazBanue paboThI;
2. llenb paboTHI;
3. KpaTkue TeopeTU4eCcKre CBEICHHUS;
4. Onucanue UCIOIb3yeMOro 000pyI0BaHUS U MaTEPUAJIOB;

5. Iopsiiox BBIIOJTHEHUS PaOOTHI;
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6. Beruucienust u 06paboTKa pe3yabTaToB;

7. BBIBOJIBI.

Konmponwsnwie eonpocwi:

1. Kakue cxembl 3aMenieHUs] TPUMEHUTCS JIJIsl MOJICIMPOBAHUS U pacueToB TpaHchopma-
TOPOB?

2. Kakne JaHHBIC H€O6XOIII/IMBI JJI BBIYUCIICHHUA AKTHBHOT'O COITPOTHUBJICHUA CXCMBI 3aMC-
nieHus Tpaicopmaropa?

3. OT 4ero 3aBHUCAT MOTEPU XOJIOCTOro Xo0/1a TpanchopmarTopa?

4. B kakux ciydasx npuMeHstoT [1-o0pa3Hbie cxeMbl 3amerneHus Tpanchopmaropa?

5. Kakumu napameTpaMu XxapakTepu3yeTcs yCTaHOBUBIIUICS PEXUM paObOThI
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Jlabopamopnan paooma Ne2. Boioop ceuenuit npo6o0oe 603-0yutHvlX JUHUIL ITIeKMPO-

nepedalm. Yemanoeusuuecn pesrcumbnl pacnpeoeﬂumeﬂbnbtx deKkmpudecKux cemeil.

Ilens padomor: IlpnoOpecTy HaBBIKKM U3MEPEHUS MTApAMETPOB YCTaHOBUBLIETOCS pexUMa

paboThI TMHUU AJIEKTpOIepeaay.

Ocnoevt meopuu:
W3mepeHus 1 pacu€Tbl YCTAHOBUBIIHXCS PEKUMOB BBINOIHAIOT AJIs TOTO, YTOOBI Onpeie-
JIUTh, HACKOJIBKO IIPUEMIIEM PACCMAaTPUBACMbIN PEKUM C TOUKH 3PEHMS Ka4eCTBA OCTABIIIEMON
HOTPEOUTENIO AIEKTPUUECKON IHEPTUHU U COOTBETCTBUS TOKOB B JIMHUSX JOITYCTUMBIM TOKAM.
B pesynbraTe pacuéra Takux peXUMOB HaXOJAT MOTOKM MOIIHOCTH HA y4acTKaxX CEeTH U
HaAIPSDKEHUS B y3JIOBBIX TOUKAX.
JUia pacy€ra Bpy4YHYIO JI€T4€E M0JIb30BATHCA METOJOM KOHTYPHBIX YPABHEHUH, XOTS B IIPO-
rpamMMax 111 OBM ucnosnb3yeTcst METoA y3710BbIX HANPSKEHUM.
Pacuér no meToy KOHTYpHBIX ypaBHEHUN BeeTcs B JiBa 3Tana. CHaydana onpeneisiercs
IOTOKOpAacIpe/ielIeHne MOIIHOCTEH 110 y4acTKaM 0e3 yyeTa oTepb MOIIHOCTH 110 YPAaBHEHUIO:
i *
FoELi=
i=1
rae: Si — KOMIUIEKC MOJTHOW MOIIHOCTH, MPOTEKAOIIEH M0 i-My Y4acTKy CETH;
Zi" - KOMILIEKCHO-CONPSKEHHOE CONPOTUBJICHHUE i-T0 y4aCTKa CETH;
N — 4KUCII0 YYaCTKOB CETU B KOHTYPE.

910 YpaBHCHHUE B KOMIUJICKCHBIX YHCJIaX MOKHO 3aMCHUTH ABYMA YPABHCHHUAMU C BCIIC-

CTBCHHBIMHU BCINYMNHaAMU.

SRR+ QE )0, 3 RT-QR;)-0.

i=1 i=1

rae: Pi u Qi — COOTBETCTBEHHO aKTHBHAS U PEAKTHBHAS MOIIHOCTH, IMPOTEKAOIIHE IO i-
MY Y4YacTKYy CETH;

Riu Xi— COOTBCTCTBCHHO dKTHUBHOC N PCAKTUBHOC COIIPOTHUBIICHUS 1-TO ydacCTKa.

B PE3YyIbTATC pacqéTa MO0 YPaBHCHUAM HAXOJUTCA MOTOKOPACTIPCACIICHUC oe3 y4€Ta Io-
TE€Pb MOIIIHOCTH.

Ha BTOPOM 3TaIl€ paCCYUTBIBACTCA IMMOTOKOPACITPEACIICHUE C YYETOM ITOTEPb MOIIHOCTH U
HAIIPsPKCHUS B y3J1aX CCTH. I[J'IH 9TOI'0 U3 BCEX Haﬁ[[eHHBIX Ha NCPBOM ITAIIC ITOTOKOB MOIIHOCTH

B KaUCCTBC UCTUHHLIX IPUHUMAIOTCA ABa BOJIM3H TOUKHU MMOTOKOpa3aciia, 10 HUM HAXOIAT IOTCPU
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MOIONHOCTH Ha Y4aCTKaxX W IMMOTOKH B HAYAJIC U KOHIC KaXXI0Ir'0 y4acTKa, ABUrasiCb B HAIIPaBJICHUN

OT TOYKH IMOTOKOpa3/elsia K OopHOMY (OalaHCHPYIOIIEMY) Y3ITy.

E 2 E 2 E 2 E 2
A%:(Pﬂ) Z(sz) Ry AQB:(PEE) Z(sz) o

HOM HOM

MomHoCTh B Havaje ydactka 2 - 3.

H E . H E
Pra=Fuz+ 4Py, Qy3=Qp+alxs.

MOoOMHOCTh B KOHIIE CJICYIOIIETO ydacTka 1 — 2:

E H _ E H
Ra=P+Fpr Q= Qam+ Qop,

rae: P2p , Q2p — pacu€THble MOIIHOCTH B y3J€ 2.
AHaNnOruuHbIM 00pa3oM, JIBUTasiCh B 00€ CTOPOHBI OT TOYKH MOTOKOpa3/eia B HalpaBlie-
HUU OaJIAHCHPYIOLIETO y3J1a, TPOU3BOAST PACUET BCEX MOTOKOB MOIIHOCTHU B CETH.
OnpenenuB MOIIHOCTh BOMU3U OaNaHCHPYIOMIETO y371a, MOKHO HAaWTH HAIMPSIKEHHS BO
BCEX TOYKax ceTH. Hampumep, eciau W3BECTHBI MOILIHOCTU B Hauane ydactka 1-2 Pul2 u Qul?2,
MO>XHO OIIPENETUTh HAIIPSKEHUE B y3I1€ 2:
:
Uz =1||| Uy
|

2
_ BSRiz+ Q3% . F5%12- QR
U Ui

Ykazanue no mexnuke 6ezonacnocmu:
VYkazaHus 1o TeXHUKE OC30IMaCHOCTH ITPpU BBITTOJIHCHUH J'Ia60paTOpHLIX pa60T IIpUBCACHLL

B IIPUJIOKEHUE A.

Ykazanus no evinonnenuro nabopamopmuoii pabomoi:
Yacmo 1. Hamypuoe moodenuposanue ycmanogueuie2oca pexcuma pabomst gazvl pac-

npeOeJmmeJlbuoﬁ 3Jl€Kmpll'IECKOﬁ cemu ¢ oduocmopormum numanuem

1. VY6enureck, 4TO YCTPOHCTBA, UCIIOIB3YEMbIE B SKCIIEPUMEHTE, OTKIIIOUEHBI OT CETH
AIIEKTPOIUTAHHUS.
2. CoenuHuTe THE3[a 3alIUTHOTO 3a3emiieHus "\&" yCTpoOMCTB, UCIIOJIB3YyEMBIX B

sKCHiepuMeHnTe, ¢ THe3oM "PE" ogHodasHoro ucrounuka nuranus G1 (G3).
3. CoenuHuTe anmnapaTypy B COOTBETCTBUH CO CXEMOM DJIEKTPUUYECKOU COEAMHEHU,

IIPUBEJICHHOM Ha puc. 2.1.
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4, VYcraHoBHTE TIEpEKITIOUATENIEM XKelaeMoe 3HaueHne koddduimenta Tpanchopma-
uu Tpanchopmaropa Al, Hanpumep, paBHbiM 1,0.

S. VYcTaHoBUTE MEpEKIIOUaTENsIMU JKelaeMble napameTpsl mojened A7, A8 nuHuit
3JIEKTpOIepeiaun U Harpy3ok B Mmozenax A3, A4 COOTBETCTBEHHO paBHbIMHU, Hanpumep, 50 Owm,
0,15Tau 10 Br, 10 BAp.

6. Brutounte uctounuk G1. O Hanmu4uu HanpsHKEHUS Ha €ro BBIXOJIE JOJDKHA CHTHA-
JM3UPOBATH CBETALIASICS JIAMIIOUKA.

7. Bxarounte Boikmtouarenu «CETb» usmepurens napametpoB P1 u moneneit A3,
A4.

8. Bruttounte uicrounuk OecriepeboitHoro nutanus G2 u TOKAUTECH BBIXOJA €ro Ha
YCTaHOBUBIIUICS PEKUM pabOThI (CBETOIMO/IbI Ha €T0 JIMIIEBON MaHEeNIH JI0JKHBI IEPECTaTh MU-
raTh).

9. Brrounte onHoha3HbIil HCTOYHUK NTUTaHus G3.

10. MeHsist MON0KEeHHUE TIepeKItoUaTesss kommyraropa AlS, ¢ MOMOIIBIO U3MEPUTEIS
P1, Manunynupys KHONKOM «<», OIpenessiiTe BEIUUUHbBI HAIIPSHDKEHUS, IOTOKOB aKTUBHOM, pe-
AKTUBHOM M TIOJHOW MOIIHOCTEH Ha MHTEPECYIOUIUX Y4acTKaX UCCIEeNyeMON ceTH (IIpU MOIoXKe-
Husax 1, 2, 3, 4, 5 nepekitouarenss Kommyraropa AlS usmepstorcs napaMmeTpbl pekuMa COOTBET-
CTBEHHO Ha BXojie TpaHc(opmaropa Al, B Hauase U KOHIIE JJUHUU 3JIeKTporepenaun A7, Hadase
Y KOHIIE JIMHUU dJIeKTporiepeaaun Af).

11.  Ilo 3aBepIiIeHUH SKCIEPUMEHTA OTKIIOUUTE OHO(DA3HBIM HCTOUHUK nuTaHus G3,
UCTOYHUK Oecniepeboitnoro nuranus G2, seikmovarenu «CETb» nsmepurens napamerpos P1 u

moeneit A3, A4, onHodazHblid ncTouyHnk uTanus G1.
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Cxema AJI1 UBMCPCHUS TapaMETPOB YCTAHOBUBILICTOCA PEKHUMaA pa-

Pucynok 2.1 —

u SHCKTpH‘ICCKOﬁ CETU C OAHOCTOPOHHUM IMUTAHUEM.

v

00THI (ha3bl pacpeIeTUTETHHO

Yacms 2. Hamypnoe moodenuposanue ycmanosueuiezocsa pexcuma pabomot haszvt pac-

npe()enumenbuoﬁ 3JleKmpulleCK0l2 cemu c ()eycmoponﬂum numanuem
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1. Y6enureck, 4TO YCTPOICTBA, UCHIOIb3YEMbIE B IKCIIEPUMEHTE, OTKIIOUEHBI OT CETH

ANEKTPOIUTAHUSA.

2. CoenmHnuTe THE3Aa 3alIUTHOrO 3a3emiicHus

" yCTpPOMCTB, HCIIOJIb3YEMBIX B
sKkcrepumenre, ¢ rae3nom "PE" ogHodasnoro ucrounuka nuranus G1 (G3).

3. Coeaunure anmapatrypy B COOTBETCTBHH CO CXEMOW 3JIEKTPUUECKON COeTMHEHUH,
IIPUBENIEHHON Ha puc. 2.2.

4, YcTaHOBHTE MEPEKITIOYATEIIIME JKellaeMble 3HaUEHUST KOAPPUITUEHTOB TpaHCop-
Manuu TpanchopmaTopoB Al u A2, Hampumep, paBHbIME 1,0.

5. VYcraHoBuUTE MEepeKIOYaTe MM JKeJlaeMble apaMeTpsl mojaeneit A7...A9 nunuit
AJIEKTpoIepeaur U Harpy3o0k mojeneit A3, A4 cooTBETCTBEHHO paBHbIMHU, Hampumep, 50 Owm,
0,15T'au 10 B, 10 BAp.

6. Brutounte nctounnk G1. O Hamm4uy HanpsHKEHUS Ha €ro BBIXOJIE TOJDKHA CHTHA-
JU3UPOBATH CBETAMIASCS JIAMITOUKA.

7. Bxirounte Boikimouatenu «CETbhy» usmepureneit mapamerpoB P1, P2 u monenei
A3, A4.

8. Bruttounte ucrounuk OecriepeboitHoro nutanuss G2 u TOKAUTECH BBIXOJA €ro Ha
YCTaHOBUBIIUICS PEKUM pabOThI (CBETOIMO/BI HA €T0 JIMIIEBON MaHEeIH JI0JKHBI IEPECTaTh MH-
raTh).

9. Bxuttounte onHodasublii nctounnk nutanus G3.

10. MeHsist TOJI0KEHHE TIEpEeKITIoUaTeNsi kommyTaropa AlS, ¢ TOMOIIBIO U3MEPUTENS
P1, MaHunynupyst KHONKON «< », ONpeesAiTe BEIMUNHbBI HANPSKEHUs, IOTOKOB aKTUBHOM, pe-
aKTUBHOM M TOJHOM MOIIHOCTEH Ha MHTEPECYIOLINX yJacTKax UCCIeayeMol ceTu (MpH MoIoxke-
Husx 1, 2, 3, 4, 5 nepexitouaresnss kKommyTtatopa AlS u3mepstores mapaMeTpsl pesKiMa COOTBET-
CTBEHHO B Hauaje W KOHIIE JIMHUU 3JIeKTporiepenadn A7, Hadyaje U KOHIE JUHHUM AJIEKTporepe-
nauu A8, Hagase JTMHUM dIeKTponepeaaydn A9).

11.  C nomombto u3meputens P2, MaHUIYyIUpys KHOIKOW «< », OmpenensiTe Belu-
YWHBI HAMPSKEHUS, TOTOKOB aKTUBHOM, PEAKTUBHOW U MOJTHON MOIIIHOCTEN B KOHIIE JIMHUU JICK-
Tporiepenaun A9.

12.  Tlo 3aBepIiIeHHH SKCIEPUMEHTA OTKIIOUUTE OJHO(DA3HBIA UCTOUYHHUK UuTaHus G3,
UCTOYHUK OecniepeboitHoro nutanusa G2, Beikmouarenu «CETby» usmepureneit napamerpos Pl,

P2 u moneneit A3, A4, omHoda3Hblii ncTouHuk mutaHus G1.
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Pucynok 2.2 — Cxema 1 u3MepeHus HapaMeTpoB yCTaHOBUBIIETOCS PeXUMa padOThI

)44 Z—)J'IGKTpH‘-ICCKOﬁ CCTU C ABYCTOPOHHHUM NNUTAHUCM.

v

(a3bl pactpeaenuTensHO

Cooepiwcanue omuema

Oruer JAOJIKCH COACPIKATh:

M

1. Ha3Banue paboThI;

2. Llenb paboTHI;

3. KpaTkue TeopeTu4ecKre CBEICHMUS;

4. OnrcaHue UCIoiIb3yeMOoro o00opy10BaHUsI U MaTepUAJIOB;

5. Iopsiiok BBITIOJTHEHUS PaOOTHI;
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6. Beruucnenust u o6paboTKa pe3yabTaToB;

7. BBIBOJIBI.

I(onmpom,nbte eonpocol:
1. Kakas Touka B ceTH Ha3bIBaeTCS TOYKOM HOTOKOpaSI[CJ'Ia?

2. B uem oTiinume pacyéra 3aMKHYTBIX CETEH OT pa30MKHYTHIX?
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Jlabopamopnas padoma Ne3. Beroop ycmpoiicme pe2yiupo8anus HanpAXCeHus 6 IneK-
mpuyeckux cemsax. Pezynuposanue nanpajicenusn é pacnpeoeaumenbHovlix 31eKmpuiecKux ce-
max

Ilenw padomei: 1lpnoOpecTy HABBIKU PErYIUPOBAHUS B paclpeieuTeNbHbIX IEKTpUIe-

CKHX CCTAX

Pexxum 3aMKHYTOMN 2JIEKTPUYECKON CETH JIByX HOMHUHAJIbHBIX HAPSDKEHUH (MTOTOKH MOIII-

Ochoevt meopuu:
HOCTHU B BETBSX CETH, HANIPSHKCHUS B y3JIaX ) 3aBUCHT OT KOA((HUIIMEHTOB TpaHCc(hopMammu TpaHc-

($hopMaTopoB CBsI3H, C IOMOIIBIO KOTOPBIX

mn

f - r
E=E+jE"=U;| 1-]Tky |,
i=1
rae E'u E” — cooTBeTcTBEHHO NpoaoibHast U nonepedHas cocrasisiomue I/1C;
M — KOJIMYECTBO TpaHC(HOPMATOPOB B KOHTYPE.

Ecnu B KOHType MMEIOTCS TpaHC(POPMATOPHI TOJIBKO C MPOAOJIBHBIM PETYINPOBAHUEM

(0OBIUHBIE TPAHCHOPMATOPHI C OTBETBICHUSIMH ), TO:
1=1

m
E=E =Uy|1-[[ky

Ota DJIC O6yzaer cozaBaTh ypaBHUTEIbHYIO MOITHOCTb!

Ecnu B koHTYype co3naércs Tonbko npononbHasd J/1C, To:
2 m
Uy 1= I1 kTi
i=1

| U, E
Ly Ly

Ykazanue no mexnuxe 6esonacnocmu:
VYka3zaHus 1o TeXHUKE OE30MMaCHOCTH MPH BBIITOJIHEHUH JIa0OPAaTOPHBIX pabOT MPUBEIEHBI

B IIPUJIOKEHNE A.



Ykazanun no eévinonnenuro navopamopnoi pabomet:

Yacmes 1. Bcmpeunoe pezyiuposanue Hanpaxcenus

1. VYbenurecs, 4T0 yCTPOICTBA, HCIIOIB3YEMbIE B SKCIIEPUMEHTE, OTKJIFOUEHBI OT CETH
3JIEKTPOIIUTAHHUS.
2. CoenuHuTe THE37a 3alIUTHOTO 3a3emiieHus "\&" ycTpoiCTB, HCIIOJIB3YyEMBIX B

sKcnepuMenTe, ¢ rue3noM "PE" onnodasHoro ucrounuka nuranus G1 (G3).

3. CoenuHute annaparypy B COOTBETCTBUHU CO CXEMOM ANEKTPUUECKON COEIMHEHHUI,
MpUBEACHHOMN Ha puc. 3.7.

4. YcTaHoOBHUTE TEpeKIIOUaTeNeM KeJaeMoe 3HaueHrne KoduimenTa Tpanchopma-
1y Tpancopmaropa Al, Hanpumep, paBHbIM 1,0.

S. VYcTaHoBUTE MEpeKIIoYaTeNsIMU JKelaeMble rapameTpsl Mojenet A7, A8 nuHui
3JIEKTpONEepeIaul U Harpy30K Mojieau A3 COOTBETCTBEHHO paBHbIMHU, Haripumep, 50 Om; 0,15 I'n
u 10 Bt, 10 BAp.

6. Brutounte nctounnk G1. O Hamu4uy HanpsHKEHUS Ha €ro BBIXOJIE TOJDKHA CHTHA-
JM3UPOBATH CBETALIASICS JIAMIIOUKA.

7. BxtounTe Boikitouarenu «CETby nzmepureneit napamerpos P1, P2 u monenn A3.

8. BxurounTe ncrounuk 6ecrniepedoiinoro nutanus G2 u JOXKAUTECh BBIXOJA €r0 Ha
YCTaHOBUBIIUICS PEKUM pabOThI (CBETOIMO/IBI HA €T0 JIMIIEBON MaHEeNIH JI0JKHBI IepecTaTh MU-
raTh).

9. Bxurounte ogHodazHeiif nctouHuk nutanus G3.

10.  C nomombto u3mepuTtens P2 usmepsiiTe HapspKEHUs B UHTEPECYIOIIUX TOYKaX HUC-
CIIEyEMOM CETH.

11.  C nomoursto uzMepurenss Pl omnpenensiite BeIMUMHBI aKTUBHOM, PEAKTUBHOM U
MOJTHOM MOIIHOCTEH, MOTPeOIIeMbIX HATPY3KOH.

12. BcTpeuHoe perynupoBaHUE HANpsKEHUS OCYIIECTBIINTE U3MEHEHHEM Ko duiu-
eHTa Tpancopmanmu Tpanchopmaropa Al.

13.  Tlo 3aBepuIeHNHU SKCIEPUMEHTA OTKIIOUUTE OJHO(DA3HBI HCTOUYHHUK MUTaHus G3,
UCTOYHUK OecniepeboitHoro nutanusa G2, Beikmouarenu «CETby» usmepureneit napamerpos Pl,

P2 u monenu A3, onHodazublil nctouHuk nutanus G1.
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Pucynok 3.7 — Cxema i1 U3y4eHHs BCTPEYHOTO PETYJINPOBAHUS HANIPSKEHHUS.
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Yacmps 2. Pezynuposanue Hanpasxcenus nymem nOnepeyHoll KOMREHCauyuu peaKmue-

HOU MOWHOCIU C NOMOW{bIO KOHOEHCAMOPHOIL bamapeu

1. Y06enureck, 4TO YCTPOHCTBA, UCTIONB3YEMbIC B OKCIIEPUMEHTE, OTKIFOUEHBI OT CETH
AIEKTPONUTAHHUS.
2. CoenuHuTe THE37a 3alIMTHOrO 3azemieHus "\&" ycTpoiCTB, UCIOIb3YEMBIX B

sKcnepuMenTe, ¢ rue3oM "PE" onHodasHoro ucrounuka nuranus G1 (G3).

3. CoenuHute anmnaparypy B COOTBETCTBHHU CO CXEMOM AIEKTPUUECKON COeTUHEHU,
MpUBEACHHOM Ha puc. 3.8.

4. YcTaHoBUTE MEepeKIoYaTesieM KejlaeMoe 3HaueHue koshduurenta tpanchopma-
1y Tpancopmaropa Al, Hanpumep, paBHbIM 1,0.

S. VYcTaHoBUTE MEpeKIIoYaTeNsIMU JKelaeMble nmapameTrpsl mojene A7, A8 nuHuit
AJIEKTPOTIEpEIauH U HArPy30K MOJIeH A3 COOTBETCTBEHHO paBHbIMU, Hanpumep, S0 Om; 0,15 ['un
u 10 Bt, 10 BAp.

6. [lepeknrouarenb eMKOCTHOM Harpy3ku Al2 ycraHoBuTe B moJjiokeHHe «0».

7. Brutounte nctounnk G1. O Hamu4uy HanpsHKEHUS Ha €ro BBIXOJIE TOJDKHA CHTHA-
JM3UPOBATH CBETALIASICS JIAMIIOUKA.

8. BxrounTe Boikiitouarenu «CETb» uzmepureneit napamerpos P1, P2 u mogenu A3.

9. BxurounTe ncrounuk 6ecrniepedoiinoro nutanus G2 u JOXKAUTECh BBIXOJA €r0 Ha
YCTaHOBUBIIUICS PEKUM pabOThI (CBETOIMO/IBI HA €T0 JIMIIEBON MaHEeNIH JI0JKHBI IepecTaTh MU-
raTh).

10. Bxurounte ogHodazHeiif nctouHuk nutanus G3.

11.  C nomombto u3meputens P2 usmepsiite HanpspKeHUs B MHTEPECYIOIINX TOUYKaX UC-
CIIEyEMOM CETH.

12. C nomomibto u3meputens Pl onpenensiiTe BeTUYMHBI AKTUBHOW, pEAKTUBHON U
MOJTHOM MOIIHOCTEH, MOTPeOIIeMbIX HATPY3KOH.

13.  PerynupoBaHHe HampspKEHHs OCYLIECTBISANTE M3MEHEHHEM pEakTUBHOM MOIIHO-
CTH, TEHEPUPYEMON EMKOCTHOM Harpy3kout A12.

14.  Tlo 3aBepHICeHHUHU YKCIEPUMEHTA OTKIIOUUTE OJHO(DA3HBI HCTOUYHHUK MUTaHus G3,
UCTOYHUK OecniepeboitHoro nutanusa G2, Beikmouarenu «CETby» usmepureneit napamerpos Pl,

P2 u monenu A3, onHodazublil nctouHuk nutanus G1.
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Pucynok 3.8 — Cxema i1 U3ydeHHUsl peryaupoBaHus HAIPSKEHUS ITyTEM I1OIIepEeYHON KOMIIEH-

canuu pCaKTHBHOﬁ MOIIIHOCTH.

Cooeprrcanue omuema:

OTyeT N0JKEeH ColIepKaTh:

1. HazBanue paboThI;

2. Llenb paboTHI;

3. KpaTkue TeopeTHYeCKUE CBEICHHUS;

4. Onrcanue UCIoJIb3yeMOro 000OpPY/I0BaHHS U MaTEPHUAJIOB;
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TEH?

ceren?

5. ITopsiioK BBIMOTHEHUS PAaOOTHI;
6. Beruncnenus u 00paboTKa pe3yabTaToB;

7. BBIBOJIBI.

KOHmPOJleble eonpocol:

1. Kakas nocnenoBarenbHOCTh BHIYMCIEHUI IPUMEHSETCS IIPU pacyeTax pa30MKHYTHIX CE-

2. Kakue nmpeoOpa3oBaHus UCIIONB3YIOT MPU YIPOIICHUH CXEM 3aMELICHHS JJIEKTPUYECKIX

3. B uem oTimume pacyéra 3aMKHYTHIX CETEH OT pa30OMKHYTBIX?
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Jlabopamopnan paooma Ned. Memoouka pacuema MUHUMAILHOZ0 PEHCUMA PAOOMbl
IneKmpuueckoi cemu. Onmumu3ayusa percuma MecmHoil pacnpeoeaumenbHoil IneKmpuye-

CKOUl cemu

Ilens pabomwr: 11lpuobpecTy HABBIKM ONTHUMAILHOTO YIPABIEHUS HOPMAIbHBIMU PEKU-

mamu B DC

OcHoevl meopuu:

OnrtumanbHOe yrpaBieHue HopMaiabHbIMH pexkumamu (HP) B OC 3akirodaercs B TOM,
YTOOBI 32 pacCMaTPUBACMBII MIEPUOJT BPEMEHH 00ECTIEYUTD HAJIS)KHOE AIIEKTPOCHA0KEHUE MTOTpe-
ourenst 33 TpeOyeMbIM KOJIMYECTBOM IPU MUHUMAJIBHBIX IKCILTyaTallMOHHBIX 3aTpaTax 3a 3TOT
HEePUOS.

OnTumu3zanus peKuMOB COOTBETCTBYET TPEOOBaHUSAM JIOCTHXKEHHUSI HAHOOJBIIIEro Hapo-
JTHO-XO3SICTBEHHOTO 3 PeKTa 0 KPUTESPUIO MHHUMAJIHLHOTO PacxXo/1a yCIOBHOTO TOTUIMBA (Y.T).

OnTumu3zanus pexUMOB IO IPUHILIMIIAM OIlEpaTUBHO-AMCIIETYEPCKOro yrpasieHus JC
OCYIIIECTBIISICTCS HA PA3JTUYHBIX BPEMEHHBIX U TEPPUTOPUATBHBIX YPOBHSX.

OnTumu3anus TEKYIIEro pekuMa — ONTUMHU3ALNS PEKUMa 32 OTPE30K BpeMeHHU He Oosee
OJIHOTO Yaca, [Py 3TOM IIapaMeTphbl peKUMa B TEUEHUE PACCMaTPUBAEMOI'0 OTPE3Ka BPEMEHH I10-
ctosgHHbI. Ontumuzanus Tekyuero pexuma (OTP) npumensiercs B OC He conepxkaumx ['9C u
TOI ¢ orpaHNYEHHBIM 3aI1aCOM TOIUINBA, T.€. IIPU YCIOBHUH, YTO HET OTPAHUUYEHUS HAa KOJIMYECTBO
HHEPrOHOCUTENS 32 HEKOTOPBIN Mepuos BpeMeHU. [Ipu 3ToM KaKaplii MOMEHT BPEMEHU MOXKHO
paccMmaTpuBaTh HE3aBUCUMO OT JAPYTUX, T.€. CBECTH 3ajauy ynpasieHus JC B TeueHUE HEKOTO-
poro nepuoja BpeMeHHU (CYTOK) K IOCIJI€JOBATEIbHOCTH HE3aBUCHUMBIX 3ajjad yNpaBJieHUs B Ka-
JKIBI MOMEHT BPEMEHH.

B neiictButensHOCTH OT MOMeHTa cOopa uHpopmaruu, pacuera Ha 9BM 1o peanuzanuu
pexumMa npoxoaut Bpems. [lo3ToMy MOYKHO TOBOPUTH JIMILB O TEMIIE BbIIaYH YIIPABIISIOMINUX BO-
3/IeNCTBUM (exKedacHoi, yepe3 kaxpie 10 MUHYT, KaKIYI0 MUHYTY).

B kauectBe (MUHUMU3UpPYEM) 1eTeBON (YHKIUN MPUHUMAIOTCS M3ACPKKH 32 UHTEpBaJ
BPEMEHU MEX]y JABYMS, YIPABISIONIUMH BO3ACHCTBUAMHU, TUOO (IIpU paBEHCTBE STUX MHTEPBa-
JIOB) U3JIEP’KKH B €TUHUILY BPEMEH.

JlonmycTUMBIH peXUM JOKEH YOBIETBOPATH YCIOBUAM HAJIC)KHOCTH AIEKTPOCHAOKEHUS
Y KauecTBa AJIEKTPOIHEPIUH, BHIPAKEHHBIX B BUJIE OTPAaHUYECHUN-PABEHCTB U HEPABEHCTB Ha KO-
HTPOJIMPYEMBIE ITAPAMETPhI peXKUMA.

OnTuManbHbIN PeXXUM — TaKOH U3 JOMYCTUMBIX, TPU KOTOPOM 00€CIIeYrBaEeTCSI MUHUMYM

CYMMAapHOTO pacxoja y.T. IPH 3a/1aHHOM I10JIE3HOM OTITYCKE 3JIEKTPOIHEPTUH.
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Tpu BuIa 3a1a4 ONTHUMH3ALMN PEKUMOB:

1) onTUMU3aLMs SHEPTUH SHEPrOCUCTEMBI IO akTUBHOM MotHOocTH TOC (pacnpeneneHue
P Mexny anexrTpocTaHIUsAMN);

2) onTUMM3aLUs PEXKUMA HIIEKTPUUECKON CeTH, yMeHblleHue AP npu ontumusanuu pe-
xkuma mo U, Q u n;

3) 6onee obmas 3aga49a KOMIUIEKCHOW onTuMm3anuu peskuma JC.

1) IlepBas 3amaua mo3BoJseT HalTH P ayekTpocTaHuii, COOTBETCTBYIOIINE MUHUMYMY
CYMMapHOIro pacxoja y.T. ¢ NpUOIMKEHHBIM Y4E€TOM IOTEPh B CETH IPU 3aJaHHBIX Harpy3kax
noTpeoduTene.

Ecnu He yuuThIBaTh OrpaHUYCHHUS-HEPABEHCTBA HA P ajeKTpocTaHui U ceTel, TO B Ma-
TEMaTHUYECKON MOCTAaHOBKE — 3TO 33/1a4a Ha YCIOBHBIA IKCTpPEMyM, periaeMas metoaom Jlarpa-
HXKa.

ITpu y4ere orpaHu4YeHUI-HEPABEHCTB HA P cTaHIMI ¥ JIMHUI — 3TO 3a/1aya HEJIMHEHHOTO
IPOrpaMMHUPOBAHUS.

2) OnTuMu3zanus pexxuma JIeKTPUYECKUX CeTel MPUBOIUT K yMeHbIleHUI0 AP B pe3yib-
TaTe ONTUMAJILHOTO BbIOOpa HANpsKEHUs y3710B, Q UCTOUHUKOB U K03 uiineHToB Tpanchopma-
UM PEryIUPyEeMbIX TPAaHC(POPMATOPOB MIPH yueTe TEXHUUECKUX OIPaHUMUYCHUH.

3) KomruiekcHast onTUMH3aUs pexuMa 103BOJIseT HaX0AUTh 3HaueHus P ctaHimii, rene-
pupyembix Q, Takue Moaynu U ¢a3bl U B y371aX CeTH NPU yyeTe TEXHUUECKUX OTPaHUYECHUM.

Ykazanue no mexnuke 6ezonacnocmu:

VYkazaHus 1o TeXHUKE O€30M1aCHOCTH MIPU BHINOJIHEHUH Ja00paTOPHBIX pabOT NMPHUBEIEHBI

B IIPUJIOKEHUE A.

Ykazanus no evinonnenuro nabopamopmuoii padomoi:
Yacmpl. Onpedenenue nomepu akmugHoi MOWHOCIU 6 MECHIHOI PACHPeOemens-

HOUl 371eKMPUYecKoil cemu, 6bINOJIHEHHOI N0 NEM1e6oll cxeme

1. VY6enureck, 4TO YCTPOHCTBA, UCIIOJIB3YEMbIE B SKCIIEPUMEHTE, OTKIIIOUEHBI OT CETH
AIIEKTPOIUTAHHUS.
2. CoenuHuTe THE3[a 3alIUTHOTO 3a3emiieHus "\&" yCTpoOMCTB, HCIIOJIB3YyEMBIX B

sKcniepuMeHnTe, ¢ THe3ioM "PE" onHodasHoro ucrounuka nuranus G1 (G3).

3. CoenuHuTe anmnapaTypy B COOTBETCTBUH CO CXEMOM DJIEKTPUUYECKOU COEAMHEHU,
IIpUBEJECHHOMN Ha puc.4.1.

4. YcTaHOBHTE MEpPEKITI0YATEIMU JKellaeMble 3HaUeHUsI KO UITUEHTOB TpaHCop-

Maruu Tpancopmaropos Al u A2, Hanpumep, paBHbMH 1,0.
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5. YcraHoBUTE MEPEKITIOYATEIISIMU KeTaeMble mapaMmeTpbl Moaeneid A7...All nuaui
aJIEKTpoIiepeau paBHbIMU, Haripumep, S0 Owm; 0,09 T'n.

6. VYcraHoBUTE TEpEKIIIOUATESIMU  JKeJlaeMble TapaMeTpbl Harpy3ok MoOJene
A3...A6 paBubiMH, HanipuMep, 20 BT u 10 BAp.

7. Bxumtounte uctounuk G1. O Hanuuuu HanpsHKEHUS Ha €0 BBIXOJIE JI0JDKHA CUTHA-

JIM3UPOBATDH CBCTAIIAACS JIaMITIOYKa.

8. Bxmrounre Boikmtouarenu «CETb» uzmepureneit napamerpoB P1, P2 u moneneit
A3...A6.
9. BxmrounTe ncrounuk 6ecniepeboitnoro nutanus G2 u T0XKAUTECh BBIX0JIAa €T0 HA

YCTaHOBUBIIUIICS PEKUM pabOThI (CBETOIMO/IbI HAa €T0 JIMLIEBOM MAHENIN JTOJIKHBI IIepecTaTh MU-
raTh).

10. BrrounTe onHoda3Hblil HCTOYHUK TUTanus G3.

11. C nomomupto usmepurene P1 u P2 usmepsre akruBHbie MomHoctu P1u P2, mocry-
NAIOUIME B 3JIEKTPUUYECKYI0 CETh COOTBETCTBEHHO depe3 TpaHcdopmaropsl Al u A2 nepBoro u
BTOPOT'O LIEHTPOB IMUTAHUS.

12. C noMo1ipto 3MepuTeneit Mojenel TpaHcopMaTOpHBIX moacTaHIuil A3... A6 u3-
MepbTE COOTBETCTBYIOIINE aKTUBHBIE MOIIHOCTHU P3... Ps, moTpebisiemMble Harpy3KamMu 3THX HO-
CTaHIIHUH.

13. Brrunciaure HCKOMYIO MOTEPIO0 aKTUBHOW MOIITHOCTH B JJIEKTPUYECKOM CETH B UMe-
HOBAHHBIX €IMHUIAX 10 BHIPAKEHUIO

AP = (P1+ P2) — (P3 + P4+ Ps + Ps).

14. Brruucnaure HCKOMYIO ITOTEPO0 aKTUBHOM MOIIHOCTH B 3JIEKTPUYECKOU CETH B OT-

HOCHUTEJIBHBIX €IMHUIAX (IPOLEHTAaX) MO BbIPAKEHHUIO
AP* =100 x AP / (P1 + P2).

15.  Ilo 3aBepIieHUH SKCIEPUMEHTA OTKJIIOUUTE OHO(pA3HBIA UCTOUYHUK nuTaHus G3,

UCTOYHUK OecniepeboitHoro nmutanus G2, Beikmouarenn «CETby» u3mepureneit napamerpos Pl,

P2 u moneneit A3...A6, oqHoda3Hb ucToOuHMK TuTanus G1.
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Pucynox 4.1 — Cxema jy1st onipeieNieHHsi TOYKH HOPMAJIBHOTO (ONTUMAJILHOTO) pa3phiBa

v

1 pacnpeaeauTeabHON 2JEKTPUIECKOM CeTH.

v

(pa3pesa) B MECTHO
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Yacmps 2. Oyenka 61uAHUA PAZHUWBL HANPANCEHUN HA WHHAX YEHMPOE NUMAHUA HA
nomepu aKmueHOU MOWHOCIMU 6 MECMHOU PACHPEOeUMeNbHOU I1eKMPUUECKOLl Cemu, bl-
NONIHEHHOIl O Nemlegoll cxeme, npu ee padome 6 3AMKHYHIOM Pedcume

1. Omnpenenure cornacHo M. 4.1 HACTOSAMIMX YKa3aHUM MPU OAMHAKOBBIX KOAPQPUIIH-
eHTax Tpancdopmaiuu tpanchopmaropoB Al u A2, Hanpumep, paBHbIX 1,0, MOTEPIO aKTUBHOU
MOIIIHOCTH B 3JIEKTPUUYECKON CETH B OTHOCUTEIBHBIX equHuLax (mporeHTax) AP*1.

2. Omnpenenure cornacHo 1. 4.1 HACTOSIIIUX yKa3aHWUH MPU pa3HbIX Kod(dduimenTax
Tpanchopmaruu TpanchopmaropoB Al u A2, nanpumep, paBubix 1,0 u 0,9, motepro akTUBHOU
MOIIIHOCTH B 3JIEKTPUYECKOM CETU B OTHOCUTEIBHBIX eIMHUIaX (ImpoueHTax) AP*2.

3. CpaBHuTe norepu akTuBHOM MoiHOCTH AP*1 1 AP*2 | onipeniesieHHble pH pa3iny-
HBIX HANpPSDKCHHUSIX Ha MIMHAX I[IEHTPOB MHUTAHUS W CIEIaiTe BBHIBOA O BIUSHUW PA3HUIIBI TUX

HaHpH)KeHI/Iﬁ Ha IOTCPO MOIIHOCTU B SHGKTqueCKOﬁ CCTH.

Yacmp 3. Ouenka enuanua mecma paspwiéa (pazpesa) mecmuoil pacnpeoeaumenbHoll
IIEKMPUYECKOU Cemu, 6bINOJHEHHOU RO NEMIE60U CXemMe, Ha NOMEPIO 6 Hell AKMUBHOU MO -
Hocmu

1. Onpegnenure cornacHo 1. 4.1 HACTOAIMX YKa3aHUU, TOTEPIO AKTUBHOW MOIITHOCTH
B DJICKTPUYECKON CETH B OTHOCHUTENBHBIX enuHuIax (mpouentax) AP*1 npu paspsiBe (paszpese)
ANEKTPUIECKON CETH MEXIY MOJENbI0 TpaHCHOPMATOPHOM MoJACTaHIMU A3 ¥ MOJENBIO JIMHUU
aneKkTponepenaun A7.

2. Onpenenure cornacHo 1. 4.1 HACTOAIIMX yYKa3aHUM, TOTEPIO AKTUBHOW MOIITHOCTH
B DJICKTPUYECKON CETH B OTHOCHUTENBHBIX enuHuIlax (mpouentax) AP*2 mpu paspsiBe (paszpese)
ANEKTPUIECKON CETH MEXY MOJENbI0 TpaHCHOPMATOPHOUN MojcTaHIuU A4 U MOJIENBIO JIMHUN
anekTponepenaun A8.

3. Onpenenure cornacHo 1. 4.1 HACTOALIMX YKa3aHUW, TOTEPIO AKTUBHOW MOIITHOCTH
B DJICKTPUYECKON CETH B OTHOCHUTENBHBIX enuHuIax (mpouentax) AP*3 mpu paspsiBe (paszpese)
ANEKTPUIECKON CETH MEXIY MOJENbI0 TpaHCHOPMATOPHON MoACTaHIMA A4 ¥ MOJENBIO JTUHUN
anekTponepenaun A9.

4. Ornpenenure cornacHo 1. 4.1 HACTOAIIMX yYKa3aHUM, TOTEPIO AKTUBHOW MOIITHOCTH
B DJICKTPUYECKON CETH B OTHOCHTENBHBIX enuHMIax (mporentax) AP*4 mpu paspsiBe (paszpese)
ANEKTPUIECKON CETH MEXIY MOJENBI0 TpaHC(HOPMATOPHON MOJICTAaHIIMA AS ¥ MOJENBI0 JTUHUN
anektponepenaun Al0.

5. Ornpenenure cornacHo 1. 4.1 HACTOAIIMX yYKa3aHUM, TOTEPIO AKTUBHOW MOIITHOCTH

B DJICKTPUYECKON CETH B OTHOCHTENBHBIX enuHMIax (mporentax) AP*s mpu paspsiBe (paszpese)
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AJIEKTPUUYECKON CETH MEXIY MOJIETbI0 TpaHC(HOPMATOPHON MOACTAHINK A6 W MOJACIBIO JIMHUH
anekTponepenaun All.

6. CpaBHuTe norepu akTuBHON MomHOcTH AP*1... AP*s5 | ompeneneHHble mnpu
YCTPOMCTBE Pa3pbIBOB (Pa3pe30B) B PA3IUYHBIX MECTaX ANEKTPUUYECKOMN CETH U c/ieNaiiTe BEIBOJI O

BJIMAHUHU 3TOI'O MECTA Ha MMOTCPIO MOIITHOCTU B SHCKTpI/I‘{eCKOﬁ CCTH.

Yacme 4. Onpedenenue mouyku HOPMAAbHO20 (ONMUMATBLHO20) pa3puiéa (paspe3a) 6
MeCmHOI pacnpeoeiumenbHoil 3J1eKmpUuiecKoil cemu, 6blNOJIHEHHOI N0 NEeM1e8oll cxeme, no

Kpumepuro Munumyma nomepu AKMUGHOIL mouiHocmu

1. Y06enureck, 4TO YCTPONCTBA, UCTIOIB3YEMbIC B IKCIIEPUMEHTE, OTKIIFOUEHBI OT CETH
3JICKTPOTTUTAHUS.
2. CoenuHuTe rHe3/1a 3alUTHOrO 3a3eMileHHs "\&" yCTpOMCTB, UCHOJIB3YEMBIX B

skcnepumenre, ¢ rae3nom "PE" ogHodasnoro ucrounuka nuranus G1 (G3).

3. CoenuHuTe anmaparypy B COOTBETCTBUHU CO CXEMOM AIEKTPUUECKON COCTUHEHHM,
npuUBEIEHHOM Ha puc.4.1.

4. YcTaHOBUTE MEPEKITIOYATENSIMY JKeaeMble 3HaYeHHs KO3 PUIIEHTOB TpaHchop-
Manuu TpanchopmaTopoB Al u A2, Hanmpumep, paBHbIME 1,0.

S, VYcTaHoBHTE NEpeKIIOYaTESIMU JKelaeMble mapameTpbl mojeneit A7...All nunuit
AJIEKTPOIIepeIau COOTBETCTBEHHO paBHBIMU, Hanpumep, R7=50 Om u L7 = 0,03 T'n, Rs =50 Om
nlLs=0,03TH, Ro=500mMu Loy=0,03TH, R1o=100 OmMm u L10=0,06 ', R11=100 Om u L11 =
0,06 I'n.

6. VYcTaHoBUTE TEpeKIIIOYaTeNIIMU  JKEJIaeMble MapaMeTpbl Harpy3ok Mojesei
A3...A6 cooTBETCTBEHHO paBHbIMH, Hanpumep, 10 Bt u 8§ Bap, 10 Bt u 8 Bap, 20 Bt u 16 Bap,
20 Br u
16 Bap.

7. BrimonauTe paspbiB (pa3pes) B 2IEKTPUUYECKON CETH MEX1Y MOJIEIIBIO TOICTaHIINH
A4 u MozenbIo JIMHUU 3JeKTporiepenadyn A9, mpuHUMas €ro HOpMalbHBIM (ONTHUMAJIbHBIM) B
NPEIIECTBYIOIIEM PEXUME PaOOThI CETH.

8. Bxuttounte uctounuk G1. O Hanmu4uu HaNpspKEHUS HA €ro BBIXOZE JJOJDKHA CUTHA-
JN3UPOBAThH CBETALIASICS JIAMIIOUKA.

9. Bxmrounte Beikmrouatenu «CETby» uzmepureneit napamerpos P1, P2 u monenen

A3.. . A6.
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10. Brrounte ncrounuk 6ecniepeboitnoro nutanus G2 u T0XKAUTECH BBIXO/IAa €T0 HA
YCTaHOBUBIIUICS PEKUM pabOTHI (CBETOIMOBI HA €0 JUIICBOM IMaHEIH JOJDKHBI IIEpEecTaTh MU-
raTh).

11. BrxrounTe onHoda3Hblil HCTOYHUK TuTanus G3.

12. C nomompto u3mepureneir P1 u P2 usmepbTe monHbsie MOITHOCTH S1 U S2, MOCTY-
HaroIlye B 3JIEKTPUUYECKYIO CETh COOTBETCTBEHHO uepe3 Tpanchopmatopsl Al u A2 mepBoro u
BTOPOTO LICHTPOB MUTAHUS.

13. C nmomol1pto u3Mepuresneit Mojaenel TpanchopmMaTopHbBIX oaAcTaHIui A3... A6 u3-
MEpbT€ COOTBETCTBYIOIIHNE MOJHBIE MOUTHOCTU S3... Se, MOTpeOIsieMble HATPy3KaMu ATHX IMOJ-
CTaHIIHUH.

14. BrrurcnuTe moToK MOTHON MOITHOCTH OT IEPBOTO IIEHTPA MUTaHUs (TpaHcopma-

Topa Al) Mo Mojenu JUHUH dJeKTponepenaun A7 K MOAETH MOJCTaHIIMU U HArpy30K A3 10 BbI-

PaKEHUIO
S13 = (S3(Rs+Ro+R10+R11)+S4( Ro+Ri10+R11)+S5(R10+R11)+SeR11) /
(R7+Rst+Ro+R10+R11)
15.  BblYMCIMTE OTOK IIOJHON MOIIHOCTH OT BTOPOrO LEHTpa uTaHus (Tpancdopma-

Topa A2) 1Mo MoJenu IMHUM 3MekTporepenayn All Kk Moaenu MOJACTaHIIMK U HAarpy30K A6 mo
BBIPAKCHHIO
S26 = (Se(R7+Rs+R9+R10)+S5( R7+Rs+R09)+S4(R7+Rs)+S3R7) / (R7+Rs+Rge+R10+R11)
16. BbraucnnTe moTok MOTHON MOITHOCTH MO MOJAEIH JIMHUU dNIeKTporepeaayn A8 ot
MOJIeNI MOACTAaHIIMHU A3 K MOJIeNH NOACTaHIMHU A4 TIO BBIPAXKEHUIO
S34 = S13- S3
17. BpruncianTe NoTOK MOTHOM MOITHOCTH O MOJIENIH JTUHUU dJIeKTporepenaun A9 ot
MOJIeH MOACTaHIIMU A4 K MOAENH TOJACTAHIIMK AS 1O BBIPAKESHHUIO
S45 = S3s — S4
18.  BpumciuTe MOTOK MOJHOW MOIIHOCTH IO MOJICNU JIMHHUU dJIeKTporepeaadn Al0
OT MOJEJIH MOACTAaHIMHA AS K MOAEIH NOACTAaHIUUA A6 MO BHIPAKEHHIO
Ss6 = Sa5 — S5
19. BrlisiBUTE MOTOK MOIIIHOCTH U3 YMCHa S34, Sa5, Ss6 ¢ OTPHUIIATETILHBIM 3HAKOM, YTO
03HAYaEeT €ro MPOTHBOIIOIIOKHOE HAPABIICHUE MPEABAPUTEIIHHO BEIOPAaHHOMY.
20. Onpenenurte y3ea MOTOKOPACIpeIeeHUs — y3el, K KOTOPOMY MOIIHOCTH TIPHUTE-
KalOT C Pa3HBIX CTOPOH.
21. B xadecTBe TOYKH HOPMATHHOTO (ONTUMAIBHOTO) pa3phiBa (pa3pesa) dMeKTpuye-
CKOH CeTH BBIOCPHUTE TOUKY, IMPUMBIKAIONIYIO K Y3I]Iy TIOTOKOpa3/ieia CO CTOPOHBI MEHBIIIETO IT0-

TOKa MOIITHOCTH.
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22. Onpenenute cornacHo 1. 4.1 HACTOSMIMX YKa3aHUH, TOTEPIO AKTUBHON MOIIIHOCTH
B JJICKTPUYECKON CETH B OTHOCHUTENbHBIX enuHuIax (mpouentax) AP*1 npu paspsiBe (paszpese)

IIEKTPUYECKON CETH B TOUKE HOPMAJIBHOTO (ONTUMAJIBHOT0) pa3phiBa (pa3pesa).

Yacme 5. Paboma mecmuoil pacnpedeiumenbHol I1eKmpudeckoll cemu, 6bIn0IHEH-
HOIl N0 Nemesoil cxeme, 6 percume a6MmoMamuieckozo vloopa MouKu HOPMAaaIbHO20 Pa3pbléa

(paspe3za) no Kpumepuio MUHUMYMA ROMEPU AKMUGHOU MOUIHOCHU

1. Y06enureck, 4TO YCTPONCTBA, UCTIOIB3YEMBIC B SKCIIEPUMEHTE, OTKIIOYSHBI OT CETH
AJIEKTPONUTAHHUSL.
2. CoenuHuTe rHe3/1a 3alIMTHOrO 3a3eMileHHs "\&" yCTpOMCTB, UCHOJIB3YEMBIX B

sKcnepumenre, ¢ rae3noM "PE" ognodasnoro ucrounuka nuranus G1 (G3).

3. CoeaunuTe anmnapatypy B COOTBETCTBHH CO CXEMOW JEKTPUUECKON COeTMHEHUH,
puUBEIEeHHOM Ha puc.4.1.

4. YcTaHOBUTE MEPEKITIOYATEISIMU KellaeMble 3HaueHus1 ko3 duimeHToB Tpancdop-
Manuu TpanchopmaTopoB Al u A2, Hampumep, paBHbIMU 1,0.

5. YcraHoBUTE MEPEKITIOYATEIISIMU KelaeMble TapaMeTpbl Mojenedt A7... A1l nuauit
AJIEKTPOIIEpEIaul COOTBETCTBEHHO paBHBIMU, Hanpumep, R7=50 Om u L7 = 0,03 I'n, Rs =50 Om
nls=0,03T'g, Re=500mMu Lo=0,03TH, R1o=100 OMmu L10=0,06I's, R1i1=1000M u L11 =
0,06 I'n.

6. YcTaHoBHTE TEpeKItoUaTeNsIMA JKeTlaeMble TapaMeTpbl Harpy3oK Mojesei
A3...A6 coOoTBETCTBEHHO paBHbIMH, Hanpumep, 10 Bt u 8 Bap, 10 Bt u 8 Bap, 20 Bt u 16 Bap,
20 Bt u 16 Bap.

7. Bxurounte uctounnk G1l. O HanMYuM HaNPsHKEHHs HA €r0 BBIXO/E JOJIKHA CUTHA-

JIN3UPOBATDH CBCTAIIAACS JIaMIIOYKaA.

8. Bxmrounre Boikimtouarenu «CETby» uzmepureneit napamerpoB P1, P2 u moneneit
A3...A6.
9. Bruttounte ucrounuk Oecrniepedoitnoro nutanus G2 u J0KAUTECh BBIXOJIA €r0 Ha

YCTAHOBUBIIHICS pEXUM pabOThI (CBETOIMOIBI Ha €T0 JUIEBON MaHEeH JOJIKHbI IlepecTaTh MU-
raTh).

10.  Bximounte ogHO(a3HBINA UCTOUHUK TTUTaHUS G3.

[Ipumeuanue: yctaHoBuTe mporpammHoe odecnieuenue Ha [1K, ecnu 3To He Ob110 cenaHo
panee.

11.  IlpuBeaute B pabouee COCTOSHHE NMEPCOHAIBHBIN KOMIIBIOTEP U 3aIlyCTUTE MpU-

KJIaJHYI0 Tporpammy «PacnpenenurenbHas CETby.
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12. C moMo1Ipio BeIMAJAOMMX CIUCKOB Ha 3kpaHe [IK ycTtaHoBHUTE 3HAUEHUS aKTUB-
HBIX CONPOTUBIICHUM JTUHUHN AJIEKTPOIIEPEAaud PAaBHBIMU PEAIbHBIM aKTUBHBIM COITPOTHBIICHUSM
mozeneit A7...All nuHuii anexkTponepeayu.

13. JIMCTaHIIMOHHO YIpaBIANTE BBIKJIIOYATEISIMU MoAeneil moactanuuii A3...A6 u

OHpG,I[GJ'I?IfITG IoTepu AKTHBHOM MOIITHOCTH B CETH.

14.  TlepeeauTte mporpaMMy B aBTOMATHYECKHH PEKUM PabOTHI COOTBETCTBYIOIIUM
NEPEKIIIOYATEIIEM.
15. N3mensiite napameTpsl Mmoaeneit A7...All nuHuii a5ekTponepeaadu U napameTpsbl

Harpy3ok mojenei A3...A6 moACTaHIUi COOTBETCTBYIONIMMHU PYKOATKAMHU M HaOIIOAANTE Mpo-

IIeCC ABTOMaTHYECKOT0 BEIOOPA TOYKH pa3pesa CETH.

Cooepotcanue omuema:
OT4er AOMKEH CONePKaTh:
. Ha3Banwue paboTsr;
. Henp paboThr;

. KpaTKI/Ie TCOPCTUYICCKUC CBCIACHU A,

1
2
3
4. Onucanue UCIOIb3yeMOro 000pyI0BaHHsI U MaTepHUasIoB;
5. Ilopsiok BBINONIHEHUS PabOTHI;

6. Beruncnenus u 06paboTka pe3yabTaToB;

7

. BeIBOZIBL.

Konumponwvusie éonpocwi:

1. Kakas mocie1oBaTeIbHOCTh BRIYHCICHUH IPUMEHSIETCS ITPH pacdeTax pa30MKHYTHIX Ce-
TeH?

2. Kakue mpeoOpa3oBaHus UCIIONB3YIOT MPHU YIPOIICHUH CXEM 3aMEIIeHHS DIEKTPUIECKIX
cereii?

3. B uem oTimume pacyéra 3aMKHYTHIX CETEH OT pa30OMKHYTHIX?
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Jlabopamopnan padoma Ne5. Ymounennulit pacuem KOMREHCUPYIOUWIUX YCMPOTICHE 8
nekmpuieckux cemax. Onmumusayus pexrcuma pailOHHo pacnpeoeiumenbHoil IneKmpu-

YyecKkou cemu

Iens padome: ViccaenoBath BIMsSHUE KOMIIEHCALIMH PEAKTUBHON MOIIIHOCTH C TOMOILBIO
KOHJIGHCATOPHOM OaTtapen Ha mapaMeTpbl YCTAaHOBHUBILIETOCS PEXKUMa Pa3OMKHYTOM pacrpeienu-

TEJIbHOH 3JIEKTPUYECKOU CEeTH

Ochoevt meopuu:

Komnencupyromue ycrpoiictea (KVY), yctanaBnuBaembie B y3J1ax 3JEKTPUUYECKON CETH,
OKa3bIBAIOT KOMIUIEKCHOE BIIMSIHUE HA MapaMeTpbl pexxuMa. VX BIUsIHUE TPOSIBIIAETCS B TOM, YTO
U3MEHSIOTCS IOTOKU PEAKTUBHOW MOIIHOCTU 1O ceTU. CIIeACTBUEM 3TOTO SIBIISIETCA U3MEHEHUE
HaIpsSKEHUH B y3J1aX, 4TO, B CBOK OUY€PE/b, IPUBOJUT K U3MEHEHUIO F€HEPUPYEMOU 3apsiAHON
MOIIIHOCTHU JIUHUMU. B pe3ynbrare Bce 3TH (aKTOPhl B COBOKYIMHOCTH OKa3bIBAIOT BIUSHUE HA I10-
TE€pU AKTUBHOM M PEAKTUBHOM MOIIHOCTH B C€TH. JlJIsI MPOCTENIIErO Cily4yast CETH, COCTOSIIIEN U3
OJIHOTO 3JIEMEHTA C MOJKIOUYEHHBIM B y3ie Harpy3ku KVY, renepupyroliero peakTMBHYI0 MOIII-
HOCTb, B3aUMOCBSI3U YKa3aHHBIX NIapaMETPOB PEXKUMA ONPEICISAIOTCS CAEAYIOIMIMMHU COOTHOIIIE-
HUSIMU:

— [IOTCpU aKTUBHOM MOIIHOCTH

P24+ (Q-Qy )

AP= R;
U 2
— [IOoTCpU peaKTHBHOﬁ MOIIIHOCTHU
2 2
P+ 10Q-
AQ= (Q 2Q“y ) X:
U

— 3apssaAHasA MOIIHOCTb

— IMOTEPA HAITPAKCHUA

U:PR+(Q—QKy e
U

»

rae: P u Q — akTUBHAs ¥ peaKTUBHAsI MOIHOCTH HAarpy3KH;
R u X — akTHBHOE U pEaKTUBHOE COMPOTHBIICHHS HJIEMEHTA CETH;
U — HanpsikeHue;

B — émKocTHast MPOBOAUMOCTD JTUHHH.
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B cIIOXHEIX CETAX CO MHOTHMH 3JIEMEHTaMH IMPOABJIACTCA B3aUMOCBA3b BCEX Y3JI0B U BET-

BEil.

Ykazanue no mexnuke 6ezonacnocmu:
VKa3aHus 1o TeEXHUKe 0€30I1acCHOCTH IIPpH BBIIIOJIHCHHUHU J'Ia60paTOpHBIX pa60T IMPUBCJACHBI

B IIPUJIOJKEHUE A.

Ykazanua no eévinoanenur nabopamopmnoit pabomoi:
Yacms 1. H3mepenue u onpeodenenue napamempos pexcuma 3amMKHymoi (Koavueeoii)

PAllOHHOU pacnpedenumenbHoll J1eKmpui4ecKoil cemu

1. Y6enutech, 4TO yCTPOHCTBA, UCIIOJIb3YEMbIE B SKCIIEPUMEHTE, OTKIFOUEHBI OT CETH
3JIEKTPOIIUTAHHUS.
2. CoenuHuTe rHE37a 3alIUTHOTO 3a3emiieHus "\&" ycTpoilcTB, HUCIIOJIB3YyEMBIX B

aKcriepuMente, ¢ rae3ioM "PE" ogHodasnoro ucrounuka nuranus G1 (G3).

3. CoenuHuTe anmaparypy B COOTBETCTBHHU CO CXEMOU 3IEKTPUUECKON COCTUHEHH,
NpYBEACHHOMN Ha puc. 5.1.

4. YcTaHoBUTE NEPEKITI0YATESIMU KellaeMble 3HaueHUs1 K03 (GUIMeHToB TpaHchop-
Maiuu TpaicopmatopoB Al u A2, Hanpumep, paBHbiMu 1,0.

S, VYcTaHoBHTE NEPEKIIIOYATENSIMU KeJlaeMble napameTpsl Mojeneit A7...A9 nuHuit
ANIEKTpoIiepeaul U Harpy3ok mojeneil A3, A4 cOOTBETCTBEHHO paBHbIMHU, Harpumep, S0 Om,
0,15 ' u 20 BT, 10 BAp.

6. Bruttounte nctouank G1. O Hamu4muy HanpsHKEHUS! Ha €ro BBIXOJIE TOJDKHA CHTHA-
JIM3UPOBATH CBETSIIASCS JIAMIIOUYKA.

7. Bxumounte Beikmouarenn «CETb» usmepureneit napamerpos P1, P2 u moneneit
A3, A4.

8. Bxirounte ncrouHuk GecriepeboiiHoro nutanuss G2 u TOKAUTECH BBIXOJIA €ro Ha
YCTaHOBUBIIUICS PEKUM pabOThI (CBETOIMO/IBI Ha €T0 JIMIIEBON MaHeIH JI0JKHBI IepecTaTh MH-
raTh).

9. Brxrounte onHodasHblil nctounuk nutanus G3.

10. MeHsist ToNOKEHUE NepeKovaress kommyraropa AlS, ¢ TOMOIIBIO U3MEPUTEIIS
P1, manunynupys KHOIKOH « < », U3MEPSANTE BEIMYMHBI HAPSIKEHUS, [IOTOKOB aKTUBHOM, peak-
TUBHOM U MMOJTHON MOIITHOCTEH Ha MHTEPECYIOLINX YYacTKaX UCCIIeyeMOon ceTH (TIpH MOI0KEHUIX

1,2, 3,4, 5 nepexntogarenss kKoMMmyTaropa AlS nu3MepsroTcs mapaMeTpbl pekUMa COOTBETCTBEHHO
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B HayaJie U KOHIIE JIMHUHU dJIEKTporepenaun A7, Hadajle U KOHIE JJMHUU dJIEKTpornepenadn A8,
HayaJie JJUHUU JJeKTporepeaadn A9).

11.  C nomombto usmepurens P2, MaHunynupys KHOIKOHN « < », U3MEPSUTE BEIUYUHbI
HaIPSDKEHUs, TOTOKOB aKTUBHOM, pEaKTUBHOM U MOJIHON MOITHOCTEH B KOHIIE JIMHUU 3JIEKTPOIIe-
penauu A9.

12. C nomotbio n3mMepuresneit moaeneit noacrtanuu A4, A4 , MaHUITY TPyt KHOTIKOU
« < », U3MEPSANTE BEIIMYNHBI HAIIPSKEHUS, aKTUBHOM, PEAKTUBHOM U IIOJIHOM MOIIIHOCTEN Harpy-
30K.

13.  Tlorepro akTuBHO# (peakTuBHOM) MOITHOCTH AP (AQ) B 3JIeKTpHUYECKOM CETH OmIpe-
JENIUTe KaK pa3HUIly MEXAY CyMMOW aKTUBHBIX (PEAKTHUBHBIX) MOIIHOCTEH, MMOCTYHNAIOUIUNX B
CEeTh OT UICTOYHMKA IUTaHUS Yyepe3 TpaHchopmaTtopsl Al u A2 U CyMMOH aKTUBHBIX (PEaKTUBHBIX)
MOIIIHOCTEH, TOTPeOIsieMbIX Harpy3kamu mojeneii A3 u A4.

14.  Tlo 3aBeplIeHUH SKCIEPUMEHTA OTKIIOUUTE OHO(A3HBIM UCTOUYHUK NuTaHus G3,
UCTOYHUK OecniepeboitHoro nutanus G2, Beikmouarenn «CETby» uzmepureneit napamerpos Pl,

P2 u moneneit A3, A4, onHodasHbIi ncTOUHUK rutanus G1.
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Yacms 2. Onpedenenue onmumaibHOu MOUWHOCHU KOMNEHCUPYIOUWUX KOHOEHCAmOopPos
6 3aMKHYmoll (K0J1blYeeoil) pailoHHOU pacnpedeumenbHoll J1eKmpuiecKoll cemu no Kpume-

PUIO Munumyma nomepu AKmMueHou MOUuLHOCmu

1. VYbenurecs, 4T0 yCTPOICTBA, HCIIOIB3YEMbIE B SKCIIEPUMEHTE, OTKJIFOUEHBI OT CETH
3JIEKTPOIIUTAHHUS.
2. CoenuHuTe THE37a 3alIUTHOTO 3a3emiieHus "\&" ycTpoiCTB, HCIIOJIB3YyEMBIX B

sKcnepuMenTe, ¢ rue3noM "PE" onHodasHoro ucrounuka nuranus G1 (G3).

3. Coeaunure anmapatrypy B COOTBETCTBHH CO CXEMOW JIEKTPUUECKON COeTMHEHUH,
MpUBEACHHOM Ha puc. 5.2.

4. YcTaHOBHUTE MEPEKITIOYATEISIMU KellaeMble 3HaueHUs K03 (HUIIeHToB TpaHchop-
manmu Tpancpopmaropos Al u A2, Hanpumep, paBabivu 1,0.

S. VYcTaHOBUTE NEPEKIIIOYATENSIMU JKejlaeMble napameTpsl Mojeneit A7...A9 nunuit
3JeKTponepeayu paBHbIMU, Harpumep, S0 Om u 0,15 T'n.

6. VYcTaHoBUTE MEPEKIIOUATENN EMKOCTHBIX Harpy30k A12 u Al13 B kpaiiHee IPOTUB
4aCOBOW CTPEJIKH MOJIOKEHHE.

7. YcTaHoBHTE NEPEKIIIOUATENIIMU JKeJIaeMble TTapaMeTpbl HArpy3o0k Mozeneit A3, A4
COOTBETCTBEHHO paBHbIMM, Hanipumep, 15 BT, 10 BAp u 20 BT, 15 BAp.

8. Bxurounte uctounnk G1l. O Hanuuum HaNpsHKEHHs Ha €ro BBIXOJE OJIKHA CUTHa-
JIM3UPOBAThH CBETALIASICS JIAMIIOUKA.

9. Bxmrounre Boikmtouarenu «CETby» uzmepureneit napamerpoB P1, P2 u moneneit
A3, A4.

10.  Bkitouure nctoyHMK OecriepeboiiHoro murtanus G2 M JOXKAUTECHh BBIXOJA €ro Ha
YCTaHOBUBIIUICS PEKUM pabOThI (CBETOIMO/IBI HA €T0 JIMIIEBOW MaHEeNIH JI0JKHBI IEpeCTaTh MU-
raTh).

11. Bxurounte ogHoda3Helif ncTouHuk nutanus G3.

12. MeHss nonoxeHue NepeKsrovaTelis eMKOCTHON Harpy3ku Al2, yBenuuuBaiite ee
MOIITHOCTH Q12, ONpeaeNsaiTe CormacHo 1. 5.1 HAaCTOSIIEro pyKoBOJICTBA MOTEPIO MOITHOCTH AP
B CETH W 3aHOCUTE WX B Tabmuity 5.2.1.

Tabmuua 5.2.1

Q12, BAp

AP, BT

13.  BepHute nmepexitoyareiab eMKOCTHON Harpy3ku Al2 B KpaiiHee IpOTHB 4acOBOM

CTPEJIKH ITOJIOXKCHUC.
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14, MeHsist oJI0OKEHUE MEPEKITI0YaTelIsi EMKOCTHOM Harpy3ku Al3, yBenuuuBaiTe ee
MotHocTh Q12, onpesensiiTe coraacHo 1. 5.1 HaCTOAIIET0 PyKOBOACTBA MOTEPIO0 MOLTHOCTH AP
B CETH M 3aHOCHUTE MX B Tabmmiry 5.2.2.

Tabmuia 5.2.2

Q12, BAp

AP, BT

15.  Tlo 3aBepuieHNHU SKCIEPUMEHTA OTKIIOUUTE OAHO(DA3HBIA UCTOYHHUK nUuTanus G3,
UCTOYHUK Oecniepeboitnoro nutanus G2, Beikmouarenu «CETby» uzmepureneit napamerpos Pl,
P2 u moneneit A3, A4, onHoda3Helil uctouHuk nmutanus Gl.

16.  Ompepenute onTUMaibHbIE MOIIHOCTH KOMIEHCHPYIOIIUX KOHAEHCATOPOB, KaK
MOIIIHOCTHA €MKOCTHBIX Harpy30k Al12 u A13 u3 Tabnum 5.2.1 u 5.2.2, ipu KOTOPBIX TOTEPS MOIII-

"Hoctu AP MuHuManpHa.
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Cooepocanue omuema:
OTuer H0KEH CONEpKaTh!
. HazBanue paboTsr;
. Lemps paboThr;

. Kpatkue Teopernueckue cBeneHus;

1
2
3
4. OnucaHue UCIoab3yeMoro o00pyI0BaHus U MAaTEPUAIOB;
5. ITopsiioK BBIMOTHEHUS PaOOTHI;

6. Beruncnenus u 06paboTka pe3yabTaToB;

7

. BeIBOIBI.

Konmponsuwie eonpocwi:

1. Uro noHnMaeTcs noj KOMIEHCUpYoImuM ycrpoiictBoM? Kakue ObIBatOT BUJIbI KOMITEH-
CUPYIOLIUX YCTPOUCTB?

2. 11 yero ycTaHaBIMBAaIOT KOMIIEHCUPYIOILUE YCTPOUCTBA B DJIEKTPUUECKON ceTU?

3. Kak Bausier ycTaHOBKa KOMIICHCUPYIOILUX YCTPOMCTB HA MOTEPU MOLIHOCTH M Hampsi-
JKeHud B y3nax cetu? [louemy?

4. Yem 0OBACHSETCS, UTO MOILIHOCTD I10 JIUHUSIM U3MEHSAETCS IPU U3MEHEHUH MOIIHOCTU
KOMIIEHCUPYIOIIUX yCTPOUCTB?

5. ITouemy >pdexT Mo noTepsM MOLUTHOCTH B CETH 3aBUCHUT OT MECTa YCTAHOBKU KOMIIECH-

CUPYIOLIETO yCTpoKcTBa?
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Jlabopamopuasa paooma Ne6. Ocobennocmu pacuema Koivuegoil cemu, umeroueil 0ee
mouku nomokopazoena. Onmumuzayua nomepsv 31eKMPUYECKOll IHEPUU 8 pacnpedeiu-

MEJIbHBIX CemMAX 3a cuem pe2yaiupoeanus Moumocmeﬁ cenepupyrouiux 9J1ekmpocmam¢uﬁ

Ileny pabomei: VI3yunTh NPUHIMIIBI JUCTAHLUOHHOTO YIPABJIECHUS PEKUMOM DPAOOTHI
AIIEKTPOCTAHLUH; U3yYUTh METOBI YIPABICHHUS PEKUMOM pabOThl paclpeeIUTENbHbIX CETeH;
HCCJIEN0BATh BIMSHUE PEXKMMHBIX [1apaMETPOB HAa CYMMapHYIO BEJIUYMHY IIOTEPh B PACIPECIIN-

TEJILHOU CETH.

Ocnoevt meopuu:

Jli1st OOBEKTHBHOTO TEXHUYECKH U SKOHOMHYECKH 000CHOBAHHOTO BBIOOpA MEPOIIPHITUI
10 CHWKEHMIO IIOTEPb AJIEKTPUUYECKON SHEPTHH, a TAKKe /171 OnpeeeHns 00beMOoB (PUHAHCUPO-
BaHUsI CPOKOB pealIn3aliy JOKHBI pa3padaThIBaThCs M YTBEPKAATHCS CXEMbI pa3BUTHUS AJIEKTPH-
YECKHMX CETEH Ha PACUETHBIN NEPUOIL.

[Tpu pa3zpaboTke cxeM pa3BUTHS PACCMATPHBAIOTCS CIIETYIOIINE BOIPOCHI M IPUHUMAIOTCS
110 HUM PELLIEHUS.

OnTumMmu3anus CXEMHBIX PEKUMOB

[IpoBoauTCs aHAIM3 CYIIECTBYIOIIMX CXEM B 4acCTH ITOCTPOEHHUS FOPOACKHUX AJIEKTpHUYE-
CKMX CETeW: JByXJydeBas; IE€TJIEBAsl; CMEIIAHHAs C BBIIIOJHEHUEM MIEKTPUYECKUX PACUETOB U C
OLICHKOM JIBYX PEKUMOB JJIEKTPUYECKUX CETEH - Ul YCIIOBUM TOJJOBOTO MAKCUMyMa U MUHUMYMa
HAarpy30K ¢ Y4€TOM OIIPEIEIUBIINXCS 3a IIEpUOJ HKCILTyaTallud TOYEK TOKOpa3aeiia B HOpMaJlb-
HOM M B IOCJICAaBAPUHHOM pEKMMax. PacCUMTBIBAIOTCSA NOTEPHU IJIEKTPOIHEPIHMHU B JIEMEHTAX
CETH, B IMHUSAX AIEKTponepeaaun, B Tpancpopmaropax. Onpexaensercs OanaHc akTUBHOM U peak-
TUBHOW MOIIIHOCTEH B y3J1ax pacipeesieHus MoTokoB. JlaeTcs oneHka 3(p(eKTUBHOCTH pabOThI
CETH I10 MOTEPSIM IEKTPOIHEPTUH, €€ KaUeCTBY y NOTPEOUTEs, 3arpy3Ke CeTH PEaKTUBHON MOIII-
HOCTBIO U €€ 1e(PUINTY, HaJIe)KHOCTH JIEKTPOCHAOKEHNUS.

C y4eToM JaHHBIX O POCTE HArpy3oK, CyIIECTBYIOIIMX MOTpeOuTeNIel Ha pacyeTHBIN T1e-
PHOJ, JAHHBIX O HOBBIX 3asBJIEHHBIX MMOTPEOUTEIISAX, UIAHOB TOPOJICKON 3aCTPOMKH U TMepCreK-
TUBHOTO Pa3BUTUS GOPMHUPYETCs, A0padaThIBAETCA CXeMa pa3BUTHS Ha pacueTHBIN MEPHO/, a TaK
e €€ IPUHIUIIBI TOCTPOEHUS, YTOUHSIOTCA TOUKH TOKOPa3/1eJ10B. BHOBB BBIITOIIHSOTCS JIEKTPH-
YECKHE PaCUeThl C OLIEHKOM JIBYX PEKUMOB MIEKTPUUECKOMN CETH - I YCIOBHM r0JI0BOI'O MAaKCH-
MyMa 1 MUHUMYyMa Harpy3Kku ¢ COCTaBJICHMEM HOBOT'0O OanaHca akTUBHOM M PEaKTUBHOM MOIIIHO-
CTE! B HOPMAJIBHOM U I10CJIeaBapUHOM pexuMax. [Io pesynapraTtaM dIE€KTpUYECKUX pacyeToB U

JAaHHBIX IMOJYYCHHBIX TEXHUYCCKHUM ayJAUTOM, XapaKTCPU3YIOIINX q)HSI/I‘IeCKOG COCTOSIHHEC DJICK-
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TPOTEXHUUYECKOTO 000PYIOBAHUS CETEH, ONPEACIISIOTCS 00bEMBI padOT 10 €To 3aMeHE, 10 PeKOH-
CTPYKIIMH U PA3BUTHUIO AIEKTPHUECKUX PACIIPECIUTENBHBIX CeTeil, HeOOXOAUMBIX IJIsl IPUBEe-
HUS MX K COCTOSIHUIO, IPH KOTOPOM OOECTICUMBAIOTCS ONTHMAJIbHbIE IEKTPUUECKUE TTOTEPH, a
TaKKe a/IalTalus CeTel K pacTyIIUM dJIEKTPUUECKUM Harpy3Kam.

[lepeBon anekTpuueckoit ceTu (y4acTKOB CETH) Ha OoJiee BHICOKHI KJIacC HAMPSKEHUS

C nosiBJI€HMEM B JKUIMIHOM CEKTOPE COBPEMEHHBIX MHOI'O3TAKHBIX 3/1aHUM, YIEIbHOE
noTpedsieHue Ha KBapTUPy B KOTOPbIX IpeBbiiaeT 20kBT, HE00X0quMO paccMaTpuUBaTh BOIPOC
JNEKTPOCHAOKEHUS ATHX 3/1aHUM MO cXeMe TITyOOKOro BBOJA, CBOJS TEM CaMblM K MUHUMYMY
MOSIBJICHNE HOBBIX KaOeNbHBIX TUHUN HanpspkeHueMm 0,38 kB.

[Ipu BBINOIHEHUU JEKTPUUECKUX PACUETOB C YUYETOM POCTa Harpy30K HEOOXOAMMO pac-
CMaTpHUBaTh BO3MOXXHOCTH IIEPEBO/Ia yIACTKOB CETH Ha O0JIee BBICOKHH Kitace HanpspkeHus. Oco-
OCHHO 2TO KacaeTcs 30H KOMIUIEKCHOM MaccoBoil 3actpoiiku. [lepeBon cetu Ha GoJiee BHICOKUI
KJIaCC HaMpsDKEHUS JOJDKEH PacCMaTpHUBAThCS OJHOBPEMEHHO C peXKMMaMH pabOThl HEWTpasiu
(rmyxo3a3emiieHHast Wi 3(pPEeKTUBHO 3a3eMIIEHHAs Yepe3 Pe3UCTOp), ¢ TAKUMHU peKHMaMH pa-
00ThI HENTpaIX UMEIOT MEHBIINE ITOTEPHU IJIEKTPOIHEPTUH 32 CUET OTCYTCTBUS AOIOJHUTEIHHOTO
000py0oBaHus1, HEOOXOAMUMOTO JJI1 KOMIIEHCAITUH OOJIBIITNX EMKOCTHBIX TOKOB.

Komrniencarus peakTHBHON MOILTHOCTH

[Tpu pa3paboTke cxeMm pa3BUTHI CETEll Ha CTaIuu onpeaeieHns OanaHca akTHBHOM U pe-
AaKTHBHOM MOIIIHOCTEH B y3J1aX pacnpesiesieHUs IOTOKOB Ha pacueTHBIN epUo onpeesnsercs Jie-
¢GuIMT peakTuBHONW MoIHOCTH. Ha OCHOBaHMM pacyeTHBIX TaHHBIX B CXEME PELatoTCsl BOIPOCHI
HE00XO0/IMMOT0 KOJIMYECTBA YCTPOICTB KOMIIEHCAIIMN PEaKTUBHON MOIIHOCTH, a TAKXKe MeCcTa UX
pa3menieHus. [IpuopuTeTHBIM SBISETCS pa3MellleHne KOMIEHCUPYIOMIUX YCTPONUCTB HEMOCpe-
CTBEHHO y MOTPeOUTENsl, TaK KaK 3TO KOPEHHBIM 00pa30M BIIMSAET HAa OTEPHU SJIEKTPOIHEPTHH B
CEeTH U Ha ee KauecTBO y norpeburens. batapes craTUCTHYECKUX KOHACHCATOPOB B JAHHOM BapH-
AHTE YCTAaHOBKH SIBJISIETCSA OJHOBPEMEHHO U 2JIEMEHTOM PETYJIUPOBAHNS HAIPSKEHUS.

PerynupoBanue HanpsKeHUs B JIMHUAX JIEKTpOIepeaun

PerynupoBanue HampspKeHHsI Ha LIEHTPAaX MUTAHUS JTOJDKHO OCYILECTBIISETCS MO MPHH-
IIUITY BCTPEYHOT0 peryiupoBanus. Ha mpoTspkeHHBIX (uaepax - B LEIsIX CHUKEHUS TOTeph dJIeK-
TPORHEPTUU U 00ECTIeUEeHHUs HaJUIeXKAIET0 YPOBHS HANPSHKEHUs, B KAUeCTBE PEryISTOPOB HAIPsI-
KEHHs] HeOOXOIMMO yCTaHABIMBaTh KOHJEHCATOPHbIE OaTapen ¢ aBTOMaTHUYECKUM PETyJIupOoBa-
HUEM WM BOJIbTO/100aBOYHBIE TpaHC(HOPMATOPHI, TAK)KE C aBTOMATUYECKUM PETyJIUPOBAHHUEM
HATIPSDKEHUSL.

[TpumMeHeHne COBPEMEHHOT0 3JIEKTPOTEXHUYECKOT'0 000PYA0BaHHs, OTBEYAIOLIETO TPeOO-

BaHUSIM DHEProcOepexeHus
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HeoOxomumMo 3ameHsTH CHIIOBBIE TpaHC(HOpMATOpPhI U TpaHCPOPMATOPHI COOCTBEHHBIX
HYXJI B CIy4ae, €ClId OHU 00J1aJaroT OOJBIIMMH TOTEPSMH HJIEKTPOIHEPTUHU Ha MepeMarHnynBa-
HUE CEpJICUHUKOB, HA TPAaHC(HOPMATOPHI C MEHBIITMMHU OTEPSMH, a TAK)KE TOKOOTPAaHHUYMBAIOIINE
pPEaKTOphl HA COBPEMEHHBIE C OOJIBIIUMU UHIYKTUBHBIMU CONIPOTUBICHUEM K TokaMm K3 u MeHb-
HIMMHU [IOTEPSMU B HOPMAJIBHOM PEKUME.

[Tpu pazpaboTke paboOYHX MPOEKTOB HA PEKOHCTPYKIIMIO M TEXHUYECKOE IEPEBOOPYKEHUE
JIOJDKHO 3aKJIaAbIBaThCcs 000pyI0BaHUE, OTBeUaroliee TpeboBaHmsM sHeprocoepexenus. [Tpume-
HEHUE TpaHC(HOPMATOPOB C CEpICUYHUKAMHU M3 aMOpP(HON CTalln, TaK)Ke MO3BOJIUT CHU3UTH MO-
TEpHU.

[TpumeHeHne U3MEPUTENBHBIX TPAaHCHOPMATOPOB TOKA M HATPSIKEHUSI C BHICOKUM KJac-
COM TOYHOCTH U 3aM€Ha MHIYKIIMOHHBIX CYETYUKOB Ha JIEKTPOHHBIE [TO3BOJIUT I10JIy4aTh OoJiee
00BEKTHBHYIO MH(OPMALIMIO O TOTEPSIX B ANEKTPUUYECKUX PACIPENCTUTENbHBIX CETAX, CHIKas
TEM CaMbIM BEIHMUYHMHY KOMMEPUYECKHX MTOTEPh IIEKTPOIHEPTUH.

[IpumeneHue BoibTOA00aBOYHBIX TPaHC(HOPMATOPOB KaK JTMHEHHBIX PETYJISITOPOB HaIIPsI-
YKEHUS [T03BOJISIET HE TOJIBKO CHUKATh IIOTEPU AJIEKTPOIHEPTUU B CETSIX, HO TAKXKE PEILAET BOIIPOC
aJlanTalyy JUHUNA 3JEKTponepeaud K U3MEHEHUIO AIEKTPUYECKUX Harpy30K B CTPOHY HX POCTa
- 00ecreynuT HOPMUPOBAHHBIN YPOBEHb HAIIPSHKEHUS Y TOTPEOUTEIS.

CHmKeHue pacxo/ia JeKTPOIHEPTUN Ha «COOCTBEHHBIE HYX/IBI» 3JIEKTPOYCTAaHOBOK

[IpuMenenue st 3JIEKTPOOOOTpeBa 3/IaHU U COOPYKCHHUH TOJICTAHIIUNA, pacipeieu-
TEJIbHBIX MMYHKTOB TpaHC()hOPMATOPHBIX MOACTAHIMHA U T.JI. HarpeBaTEIbHBIX AJIEMEHTOB C aKKY-
MYJISITOpPaMU Terlja, HO3BOJISIFOIMX UCTIOIb30BATh 3JEKTPOIHEPTUI0 Ha 000IPEB B HOYHOM He MH-
KOBBII nepuoJi rpaduka Harpy30K MO3BOJIUT YACTHYHO COKPATUTh MOTpeOIeHre Ha COOCTBEHHbBIE
HYKJIbl Ha 3JIEKTPOCETEBbIX 00BEKTaX.

[TpumMeHeHHe ISl OCBEICHUS 31aHUIN U TEPPUTOPUI JTFOMHUHECLEHTHBIX CBETHIIBHUKOB C
MaKCHUMaJIbHBIM MCIIOJIb30BaHMEM TaK HAa3bIBAEMOI'0 PEXXHUMA «IEKYPHOTO CBETaY.

Buenpenue aBromaTH3auy U IMCTAHIIMOHHOTO YIIPaBJICHUS IEKTPUUECKUMU pacIipeie-
JUTEIBHBIMU CETSIMU HanpspkeHuem 6-20 kB

OObecnieunBaeT CBOEBPEMEHHOE BBISIBJICHHE HEOIAronpUATHBIX PEKUMOB pabOTHI CETH U
OINEpPAaTUBHOE YCTPAaHEHHE ITHX PEKHMMOB B HEONArOMPUATHBIX CUTYalMSX Ipa(UKOB HArpy3ok,
MO3BOJIIET U30eraTh aBapuHHBIX CUTYalluii MaccOBOTO OTKJIIOYeHHs nmoTtpedureneil. Hepomye-
HUE PAa3BUTHS HEOIATOMPUATHBIX PEKUMOB B JJIIEKTPHUECKUX CETSAX B 3HAUNTEILHOW MEpE BIHSIET
U Ha TIOTEPHU AIIEKTPOIHEPTUU B CETSX.

KommyTannonHble anmapaTsl BBIKIIOYATENH, BBIKIOYATENN HArPYy3KU JOJDKHBI IPUME-
HATHCS Ha 0a3e BaKyyMHBIX BBIKJIIOUATENeH ¢ MPOrpaMMUPYEMbIM MUKPOIIPOLIECCOPHBIM YIIpaB-

nenueM, obecnieunBaromuM Gpyakuun AIIB, ABP, ¢pukcamnuio n3sMeHeH!s: TOTOKOB MOIITHOCTH.
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Ykazanue no mexnuke 6ezonacnocmu:
VYkazaHus 1o TeXHUKE OE30MAaCHOCTH IIPH BBIOJIHEHUH Ja00paTOPHBIX pabOT MPHUBEICHBI

B IIPWJIOKEHUE A.

Ykazanua no eévinoanenur nabopamopmnoit pabomoi:

1) Ha maGopaTopHoii croiike «Moaens 3nmekrpoctaniiui Nely cobpaTh cxeMy 1abopaTop-
HBIX HMCIIBITAaHUH, COOTBETCTBYOIIYIO0 peskumy Ne3. Ilepekirouarenu pexuma ymnpasieHuss SA2
monynsa «lIpeobpazoBaTens 4acToTel» U SA1 Moayns Bo30YXAE€HUS MEPEBECTH B MOJIOKEHUE
«ABT».

2) Ha mabopatopHoii cToiike «Mojens 35ekTpoctaniini Ne2y codbpaTh cxeMy JiabopaTop-
HBIX UCIBITaHUI, COOTBETCTBYIOLIYIO0 pexkumy Ne2. [lepexitouarenu pexuma yrpasieHus SA2
monynsa «lIpeobpa3zoBatens 4acToTel» U SA1 Moayns Bo30YXAE€HUS MEPEBECTH B MOJIOKEHUE
«ABT».

3) BximtounTh aBTOMAaThl HCTOYHUKOB MUTAHUS Mojiemiel anekTpoctaniuii Nel u No2.

4) Ha nepcoHaJlbHOM KOMIIBIOTEPE LIEHTPAJIM30BAHHOIO KOMIUIEKCA JUCIETYEPCKOTrO
ynpasnenus (UK/Y) 3amyctuts nporpammusiii komieke «DeltaProfi» (Ilyck — IIporpammer —
Jlaboparopusrii komiiekc — DeltaProfi). 3arpy3uts He0O6X0aMMYI0 KOH(DUTYpAIUIO TPOTPaMMBbI
komangoi «Paboter — UDC — Kommieke 1Y — OnTuMu3anust pexxuMoB». 3aIlyCTUTh IIPOTPaMMy
B paboTy kHonkol «Ilyck» uimm koMaH0 I1aBHOTO MeHI0 «Ynpasnenue — [lyck» umm ropsiueit
xiasuen FS.

5) Ha nepcoHaqbHOM KOMIBIOTEPE MOJIENH AIeKTpocTaHIuu Nel 3amycTuTh Mmporpamm-
HbIi koMIuiekc «DeltaProfi» (Ilyck — IIporpammel — JIaboparopuslit kommieke — DeltaProfi). 3a-
Ipy3UTh HEOOXOAUMYIO KOH(UTYypalHio nporpaMmbsl koman10il «Padbotel — UDC — DnexTpocTan-
st Nel — OnTuMuzanus pexkuMoBy. 3allyCTUTh IPOrpaMMy B paboTy KHomkon «Ilyck» nian ko-
MaH/I01 IJ1aBHOTO MEHIO «Ympasienue — [Iyck» unu ropsyeit knasumen FS.

6) Ha nepcoHaibHOM KOMIIBIOTEPE MOJAENIN AIEKTPOCTaHIUU Ne2 3amyCTUTh IMporpamm-
HbIi koMIuiekc «DeltaProfi» (Ilyck — IIporpammel — JIaboparopuslit kommiieke — DeltaProfi). 3a-
IPy3UTh HEOOXOIUMYIO0 KOH(PUTYpaIHIO TporpaMmbl koMan10i «Pabots — UDC — DnekTpocTan-
st Ne2 — OnTuMuzanus pexxuMoBy. 3allyCTUTh IPOrpaMMy B paboTy KHoOmKoM «Ilyck» uiam ko-
MaHJIOW TJIaBHOTO MEHIO «YnpasieHnue — [Tyck» nnm ropsiueit knasumein F5S.

7) AucTaHIIMOHHO BKIIOYUTH BhIKITtouaTenu Q6 u Q7 anexrpoctanuuu Nel (memdxom je-
BOM KHOINKHM MBIIIM MO0 M300pa)KEHUIO BBIKIIOUATENss Ha MHEMOCXEME JIOKaJbHOI0 KOMILIEKCa
yIIpaBJICHUS JIEKTPOCTAHIINN ). AHATOIMYHBIM 00pa30M BKJIIOYUTH BBIKIIOUYaTENb Q6 Ha HIIEKTPO-

CTaHIIMHU Ne2. Ha OEHTPAIN30BAHHOM KOMILICKCE JUCIIETUCPCKOTO YIIPABJICHHUA IMOJaTh KOMAaH/IbI
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Ha BKJIIOYEHUE BBIKJIIOUATENel JIMHUM dekTponepenadd W1 co ctoponsl anektpoctanuuu Nel u
Ne2.

8) Ha snekrpoctaniuu No2 qucTaHIIMOHHO BKJIFOUUTH BBIKIHOUYaTENb Q1, moaarommii nu-
tanue oT moayns I[TY Ha npuBoaHon aBuraresib M. OTKpBITh 1UaOrOBOE€ OKHO YIPABJICHUS KO-
MaHJ10i1 Ti1aBHOro MeHI0 «Cetb — YrpaBieHnue — JlokasibHOE ynpaBieHue». M3MeHss nooxe-
HUE MPOrPAMMHOIO PETYNIATOpa «YIIPaBI€HUE MOILIHOCTBIO TYpOUHBI»,yCTAaHOBUTH HOMUHAJIb-
HYIO 4acTOTy BpameHus arperata 1500 06/MHuH, COOTBETCTBYIOIIYIO YCTaBKe 1o yactore S0 Ha
MojyJie rpeodpasoBaress 4acToThl. [lonaTe JUCTAHIIMOHHYIO KOMaHly Ha BKJIIOYCHHE IeHepa-
TopHOTO BhIKIIOUaTens Q3. BximounTs nepexntouatensb «CeTb» UCTOYHUKA BO3OYKICHHUS CHH-
XPOHHOTO TeHeparopa. J[MCTaHIIMOHHO BKIIOYMUTH BBIKIIOUaTeNnb Q2, MoAammuil TOk B 0OMOTKY
BO30YKJIEHHsI CHHXPOHHOTO reHeparopa G. V3MeHssl MoJIoKeHUE MPOTrpaMMHOIO PEryJsTopa
«YTpaBieHHne CUCTEMO BO30YKICHHS», YCTAHOBUTH BEIMYMHY TOKA BO30YKJICHHUS CHHXPOHHOTO
rerepatopa 1A. Haxartp kHOmnKy «COpoc» MHAUKATOpA yIila Harpy3Ku CHHXPOHHOTO TeHepaTopa
Ha JIMLEBOM NaHeIn MOIYJSl U3MEpPUTENsl CKOPOCTH. VI3MEHsIsl 110J10)KeHHEe POTPaMMHOTO PETy-
asTopa «YIpaBieHHEe MOUTHOCTBIO TYpOMHBI», IEPEBECTU CUHXPOHHBIN F€HEPATOP B PEKUM BbI-
a4y aKTUBHOU MoiHoctu S0BT.

9) AnanornuHsiM 06pazoM, BBECTH B pabOTy 3HEproOIoK Ha 3iekTpocTaHuu Nel.

10) Ha LIKY no mokazanusim Ha MmHeMocxeme 1K onpenenuts BenuunHy ak THBHOW MOIII-
HOCTH, TepeaBaeéMoi B dHeprocucreMmy S1, BETUYMHY aKTUBHOW MOIIHOCTH, MepeaBaeMoi 1o
JUHUU 35eKTporiepenaur W1, 1 BeIMUMHY CyMMAapHbBIX OTEPh MOIIHOCTHU B CETH.

11) IlpousBecTy ONTUMH3AINIO PEKUMA PAOOTHI YHEPTOCUCTEMBI C LIETIBI0 CHIKEHUS T10-
Tepb MolHOCTH B ceTh. [{nst atoro, Ha LUKV BeiOpaTh koManay «Cetrb — Ynpasinenue — [{u-
CTaHIIMOHHOE YIpaBiieHue». B mosBHUBIIEMCS TUATOrOBOM OKHE, C IIOMOILBIO PETYISITOPOB «AK-
TUBHAsi MOIITHOCThY» O10KOB «nekrpoctanuus Nely, «dnekrpoctanuus Ne2y cKOppeKTHPOBaTh
MOIIIHOCTh T€HEPATOPOB 3JEKTPOCTAHIUH C LIEJIbI0 CHUKEHHUSI CYMMApHBIX MOTEPh MOIIHOCTH B
CEeTH, TIPH ITOM, MOIIIHOCTh, TIepeiaBaeMasi B cucTeMy S1 JT0JKHA OCTaBaThCsl HEM3MEHHOM.

12) Ha LIKY mo mokazanusim Ha MEHeMocxeme 1K onpenennts BennamHy ak THBHOW MOIIT-
HOCTH, IIEpEAABAEMOM B dHEProcucreMy S1, BEIMYMHY aKTUBHOW MOIIHOCTH, MEpeAaBacMoi 1o
JUHHUH dJIeKTporiepenadn W1, U BeTMunHy CyMMapHBIX MOTEPh MOIIHOCTH B ceTH. [Ipu Heobxo-
JTMMOCTH, TIOBTOPHUTH 1. 11-12.

13) OtkmrouuTh TeHepaTop dJeKTpocTaHiiuu Ne2 ot cetu. it 3TOro, moaaTh JUCTAHIIN-
OHHYIO KOMaHJy OTKJIFoueHUsI BeIKIt0UaTens Q3. OTKPBITh 1UaI0roBO€ OKHO YIPaBICHUS PEXHU-
MOM pPabOTHI 3HEProdyioka KOMaHION TiaaBHOro MeHo «Cetb — Ympasinenue — JlokanbHoe

VIpaBJICHUE». Y CTAHOBHUTH PETYJIATOP «YTPABICHHE CUCTEMOM BO3OYKICHUSI» B KpallHEE JIEBOE
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MoJjoKeHue. JIMCTaHIIMOHHO OTKJIIOYHUTH BBIKIIOYATENh Q2. YCTaHOBUTH peryssaTop «Ympasie-
HUE MOITHOCTBIO TYpOUHBD) B KpaifHee JIeBOE MOJI0KEeHUE. J[MCTaHIIMOHHO OTKITFOYHTh BBIKITFOYA-
tenb Q1.

14) AHanoruyHbIM 00pa30M OTKIIFOYUTH TeHEpaTop daeKTpocTaHuu Nel oT ceTu.

15) Ha HKAY nmoaaTth KOMaHBI TeJie OTKJIFOYCHHS BCEX BBIKIIIOUATEICH B JIEKTPOIHEP-
reTudyeckoit cucreme. OTKIIOYUTH aBTOMAThI HCTOYHUKOB MUTAHUS MoieTiel anekTpocTanimii Nel
u Ne2.

16) OcTtaHOBUTH pabOTy IIpOrpamMm yrpaBiieHHus Ha 3JeKTpocTaHIuax Nel u Ne2 kHOmKOM
«Cromy», KOMaHJI0M IJIaBHOTO MEHIO «YnpasieHue — Ctom» win ropsyen kiasumen F6. Anano-
THYHBIM 00pa30M, OCTaHOBUTH paboTy nporpamMmel ynpasienus Ha LIK/{Y. Baumanue! Ilpu ocra-
HOBE pabOTHI MPOTPaMM Ha JIOKATHHBIX KOMIUIEKCAX YIPABJICHUS JIEKTPOCTAHIIUSIMU, IPOTPAMM-
Hoe obecnieuenue Ha LIK/[Y Bbmaer cooOrienue, 0 ToM, 4TO OJIUH U3 KIMEHTOB WH(OPMALIMOHHON
CeTH ObLT OTKIIIOUEH. DTO HE SBJSETCS OMIUOKOM.

17) Ilpoanaym3upoBaTh MOJyUYECHHBIC TAHHBIC, IEPEUYUCTUTH (PAaKTOPHI, BIHUSIONINC HA BE-
JUYUHY MOTEPh AMEKTPUUECKON SHEPTUU B PACTIPEACIUTEIBHON CETH, OOBSICHUTH BIUSHUE MOIII-
HOCTEW B F€HEPUPYIOUIUX Yy3JIaX YHEPrOCUCTEMBI HA PEKUM PabOTHI paclpeAeNuTeIbHON CeTH,
yKazath Apyrue (GakTopbl, BIUAIONINE HA IOTEPU ANEKTPUUECKON SHEPTUU B pacIpeIeTUTeNbHOM

cetu. OdopMuTh OTUET IO JTAOOpaTOPHOU padoTe.

Cooepocanue omuema:

Oruer HAOJIKCH COACPKATh:

—_—

. HazBanue pa0OoTsl;
. Hens paboTsr;

. KpaTKI/IC TCOPCTUUCCKHUEC CBCACHMU,

. [lopsiiok BeINONHEHUS pabOTHI;

2
3
4. Onucanue UCIOIb3yeMOro 000pyI0BaHUS U MaTE€PUAJIOB;
5
6. Beruncnenust u 06paboTka pe3yabTaToB;

7

. BeiBOIBI.
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Jlabopamopnasa pavoma Nel. Bvioop ycmpoiicme pezyiupoeanus HAnpaiHceHus 6 31eK-
mpuueckux cemax. Onmumusayua nomepsv 31EKMPUYECKOll IHEPZUL 8 PACHPEOeIUM eNbHIX

cemsx 3a cuem pecyaupoeanus HanpA}Hcenus 6 y3iax cemu

Ileny pabomei: VI3yunTh NPUHIMIIBI JUCTAHIUOHHOTO YIPABJIEHUS PEXUMOM pabOThI
AJIEKTPOCTAHLIUN; #3yYUTh METO/bl YIPABICHUS PEXUMOM pabOThl paclpeAeIuTENbHbIX CEeTEeH;
UCCJIEN0BATh BIMSHUE PEXKMMHBIX [1apaMETPOB HA CYMMAapHYIO BEIMYHMHY IIOTEPh B PACIPECIIN-

TEJILHOU CETH.

Ocnoevt meopuu:

Ji1st 0OBEKTUBHOTO TEXHUYECKU U SKOHOMHYECKH 000CHOBAaHHOTO BHIOOpA MEPOTIPHUITUN
10 CHWKEHMIO IIOTEPb AJIEKTPUUYECKON SHEPTHH, a TAKKe /171 OnpeeeHns 00beMOoB (PUHAHCUPO-
BaHUsI CPOKOB pealIn3aliy JOJDKHBI pa3padaThIBaThCs U YTBEPHK/AATHCS CXEMBbI pa3BUTHS AJIEKTPU-
YECKHMX CETEH Ha PACUETHBIN NIEPUOL.

[Tpu pa3zpaboTke cxeM pa3BUTHS PACCMATPHBAIOTCS CIIETYIOIINE BOIPOCHI M IPUHUMAIOTCS
110 HUM PELLIEHUS.

OnTumMmu3anus CXEMHBIX PEKUMOB

[IpoBoauTCs aHAINM3 CYIIECTBYIOIIMX CXEM B 4aCTH IOCTPOEHUS TOPOJCKUX JJIEKTpHUYe-
CKMX CETeW: JByXJlydeBas; IE€TJIEBAsl; CMEIIAHHAs C BBIITOJIHEHUEM JJIEKTPUUYECKHUX PACUYETOB U C
OLICHKOM JIBYX PEKUMOB JJIEKTPUYECKUX CETEH - Ul YCIIOBUM TOJJOBOTO MAKCUMyMa U MUHUMYMa
Harpy30K ¢ Y4€TOM OIPEIEIUBIINXCS 3a IIEPUOJ IKCILTyaTallud TOYEK TOKOpasjeaa B HOpMallb-
HOM M B IOCJICaBApUHHOM pPEKMMax. PacCUMTBIBAIOTCS MOTEPH DJIEKTPOIHEPTUMU B AIEMEHTAX
CETH, B IMHUSAX AIEKTponepeaaun, B Tpancpopmaropax. Onpexaensercs OanaHc akTUBHOM U peak-
TUBHOW MOIIHOCTEH B y3JIaX pacipenesieHus MoToKoB. JlaeTcs ouneHka 3pPpeKTUBHOCTH pabOThI
CETH I10 MOTEPSIM IEKTPOIHEPTUH, €€ KAUECTBY y NOTPeOUTEIs, 3arpy3Ke CETH PEaKTUBHOM MOIII-
HOCTBIO U €€ 1e(PUINTY, HaJIe)KHOCTH JIEKTPOCHAOKEHNUS.

C y4eToM JaHHBIX O POCTE HArpy3oK, CyIIECTBYIOIIMX MOTpeOuTeNIel Ha pacyeTHBIN T1e-
PHOJ, JAHHBIX O HOBBIX 3asBJIEHHBIX MMOTPEOUTENAX, UIAHOB FOPOJCKON 3aCTPOWKH U MEpCIeK-
TUBHOTO Pa3BUTHUs GOPMHUpYETCs, J0padaThIBAETCS CXeMa pa3BUTHS HA pacueTHBIN MEePHOJI, a TaK
e €€ IPUHIUIIBI TOCTPOEHUS, YTOUHSIOTCA TOUKH TOKOPa3/1eJ10B. BHOBB BBIITOIIHSOTCS JIEKTPH-
YECKHE PacCUeThl C OLIEHKOM JIBYX PEKUMOB IEKTPUUECKON CETH - JJI YCIOBHM I0JI0BOIO MaKCH-
MyMa 1 MUHUMYMa Harpy3ku ¢ COCTaBJIEHHEM HOBOT'0 OanaHca akTMBHOM M PEaKTUBHOM MOIIIHO-
CTE! B HOPMAJIBHOM U I10CJIeaBapUHOM pexuMax. [Io pesynapraTtaM dIE€KTpUYECKUX pacyeToB U

JAaHHBIX ITOJYYCHHBIX TCXHUYCCKUM ayAUTOM, XapaKTCPHU3YIOIHUX (I)I/ISI/I‘ICCKOG COCTOSAHHCEC DJICK-
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TPOTEXHUUYECKOTO 000PYIOBaHUSI CETEH, OTPEALISIIOTCS 00bEMBI padoT IO €Tro 3aMeHe, 0 PEKOH-
CTPYKIIMH U PA3BUTHUIO AIEKTPHUECKUX PACIIPECIUTENBHBIX CeTeil, HeOOXOAUMBIX IJIsl IPUBEe-
HUS MX K COCTOSIHUIO, IPH KOTOPOM OOECTIEYMBAIOTCS ONTHMAIIBHBIEC AJIEKTPUUYECKHE MOTEPH, a
TaK>Ke a/IalTalus CeTel K pacTyIIUM 3JIEKTPUUECKUM Harpy3KaM.

[lepeBon anekTpuueckoit ceTu (y4acTKOB CETH) Ha OoJiee BHICOKHI KJIacC HAMPSKEHUS

C nosiBJI€HMEM B JKUIMIHOM CEKTOPE COBPEMEHHBIX MHOI'O3TAKHBIX 3/1aHUM, YIEIbHOE
oTpeOdJieHue Ha KBapTUPy B KOTOPbIX IpeBblacT 20kBT, HeoO0xoaumMo paccMaTpuBaTh BOIIPOC
JNEKTPOCHAOKEHUS ATHX 3/1aHUM MO cXeMe TITyOOKOro BBOJA, CBOJS TEM CaMblM K MUHUMYMY
MOSIBJICHNE HOBBIX KaOeNbHBIX TUHUN HanpspkeHueMm 0,38 kB.

[Tpu BBINOTHEHUH HIIEKTPUYECKUX PACYETOB C YUETOM POCTA HArpy30K HEOOXOIMUMO pac-
CMaTpUBaTh BO3MOXKHOCTh I1€PEBO/Ia YYACTKOB CETH Ha OoJiee BBICOKUI Kilacc HanpsbkeHus. Oco-
OCHHO 2TO KacaeTcs 30H KOMIUIEKCHOM MaccoBoil 3actpoiiku. [lepeBon cetu Ha GoJiee BHICOKUI
KJIaCC HaMpsDKEHUS JOJDKEH PacCMaTpUBAaThCS OJHOBPEMEHHO C PEKMMaMu pabOThl HEHTpanu
(rmyxo3a3emiieHHast Wi 3(pPEKTUBHO 3a3eMIIEHHAsI Yepe3 Pe3UCTOp), C TAKUMHU PEKUMAMHU pa-
00ThI HENTpaIX UMEIOT MEHBIINE ITOTEPHU IJIEKTPOIHEPTUH 32 CUET OTCYTCTBUS AOIOJHUTEIHHOTO
000pyoBaHus1, HEOOXOIUMOTO /IS KOMIIEHCAIIUU OOJIBITUX EMKOCTHBIX TOKOB.

Komrniencarus peakTHBHON MOILTHOCTH

[Tpu pa3paboTke cxeMm pa3BUTH CETell Ha CTaIuM OIpeaesieHus Oananca akTUBHON U pe-
AaKTHBHOM MOIIIHOCTEH B y3J1aX pacnpesiesieHUs IOTOKOB Ha pacueTHBIN epUo onpeesnsercs Jie-
GbuIUT peakTUBHON MoITHOCTH. Ha OCHOBaHMM pacyeTHBHIX TAHHBIX B CXEME PEIIaloTCs BOMPOCHI
HE00XO0/IMMOT0 KOJIMYECTBA YCTPOICTB KOMIIEHCALIMU PEAKTUBHONW MOIITHOCTH, a TAK)Ke MeCTa X
pa3menieHus. [IpuopuTeTHBIM SBISETCS pa3MellleHne KOMIEHCUPYIOMIUX YCTPONUCTB HEMOCpe-
CTBEHHO y MOTpeOUTENsl, TaK KaK 3TO KOPEHHBIM 00pa3oM BIIMSET HA TIOTEPH AIEKTPOIHEPTUU B
CEeTH M Ha ee KauecTBO y notpeburens. batapes craTUCTHUECKUX KOHAECHCATOPOB B JAHHOM BapH-
AHTE YCTAaHOBKH SIBJISIETCSA OJHOBPEMEHHO U 2JIEMEHTOM PETYJIUPOBAHNS HAIPSKEHUS.

PerynupoBanue HanpsKeHUs B JIMHUAX JIEKTpOIepeaun

PerynupoBanue HampspkeHHsS Ha LEHTpax MUTAHUS JOJKHO OCYLIECTBIISIETCS MO MPHH-
IIUITY BCTPEYHOTO peryiupoBanus. Ha mpoTspkeHHBIX (uepax - B LEIsIX CHUKEHUS TOTeph dJIeK-
TPORHEPTUU U 00ECTIeUEeHHUs HaJUIeXKAIET0 YPOBHS HANPSHKEHUs, B KAUeCTBE PEryISTOPOB HAIPsI-
KEHHs] HeOOXOIMMO yCTaHABIMBaTh KOHJEHCATOPHbIE OaTapen ¢ aBTOMaTHUYECKUM pPEeryIupoBa-
HUEM WM BOJIbTO100aBOYHBIE TpaHC(OPMATOPHI, TAKXKE C aBTOMATUYECKUM PETyJIHPOBaHHEM
HATIPSDKEHUSL.

[TpumMeHeHne COBPEMEHHOT0 3JIEKTPOTEXHUYECKOT'0 000PYA0BaHHs, OTBEYAIOLIETO TPeOO-

BaHUSIM DHEProcOepexeHus
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Heo6xomuMo 3ameHsATh CHIIOBBIE TpaHC(OpPMATOpPBI U TPaHCHOPMATOPHI COOCTBEHHBIX
HYXK]] B ClIy4ae, €M OHU 00J1aAat0T OOJBIIMMYU OTEPSIMHU 3JIEKTPOIHEPIUU HA IEpEMarHu4nBa-
HUE CEpJICUHUKOB, HA TPAaHC(HOPMATOPHI C MEHBIITMMHU OTEPSMH, a TAK)KE TOKOOTPAaHHUYMBAIOIINE
pPEaKTOphl HA COBPEMEHHbIE C OOJIBIIMMH UHIYKTUBHBIMUA CONPOTUBICHUEM K TokaM K3 u MeHb-
HIMMHU [IOTEPSMU B HOPMAJIBHOM PEKUME.

[Tpu pazpaboTke paboOYHX MPOEKTOB HA PEKOHCTPYKIIMIO M TEXHUYECKOE IEPEBOOPYKEHUE
JIOJDKHO 3aKJIaAbIBaThCcs 000pyI0BaHUE, OTBeUaroliee TpeboBaHmsM sHeprocoepexenus. [Tpume-
HEHUE TpaHC(HOPMATOPOB C CEpJCUHUKAMH M3 aMOpP(HON CTalu, TakK)Ke MO3BOJIUT CHU3UTH MO-
TEpHU.

[TpumeHeHne U3MEPUTENEHBIX TPAaHC(HOPMATOPOB TOKA M HANPSHKEHHS C BHICOKHM KJlac-
COM TOYHOCTH U 3aM€Ha MHIYKIIMOHHBIX CYETYUKOB Ha JIEKTPOHHBIE [TO3BOJIUT I10JIy4aTh OoJiee
00BEKTUBHYIO MH(OPMALIMIO O TIOTEPSIX B AJIEKTPUUECKUX PACHPEICIUTEIbHBIX CETSIX, CHUMXKAS
TEM CaMbIM BEIHMUYHMHY KOMMEPUYECKHX MTOTEPh IIEKTPOIHEPTUH.

[IpumeneHue BoibTOA00aBOYHBIX TPaHC(HOPMATOPOB KaK JTMHEHHBIX PETYJISITOPOB HaIIPsI-
YKEHUS [T03BOJISIET HE TOJIBKO CHUKATh IIOTEPH AJIEKTPOIHEPTUHU B CETSIX, HO TAK)KE PEIIAaET BOIIPOC
aJlanTalyy JUHUNA 3JeKTponepeaud K N3MEHEHHUIO JIEKTPUIECKIX Harpy30K B CTPOHY UX pOCTa
- 00ecreynuT HOPMUPOBAHHBIN YPOBEHb HAIIPSHKEHUS Y TOTPEOUTEIS.

CHmKeHue pacxo/ia JeKTPOIHEPTUN Ha «COOCTBEHHBIE HYX/IBI» 3JIEKTPOYCTAaHOBOK

[Ipumenenue st 37IEKTPOOOOTpEeBa 3MaHUN U COOPYKEHHMM MOJCTAHIIUN, pacTpeaein-
TEJIbHBIX IMYHKTOB TpaHC()hOpPMATOPHBIX MOJACTAHLUI U T.A. HATPEBATEIBLHBIX IEMEHTOB C aKKY-
MYJISITOpPaMU Terlja, HO3BOJISIFOIMX UCTIOIb30BATh 3JEKTPOIHEPTUI0 Ha 000IPEB B HOYHOM He MH-
KOBBII nepuoJi rpaduka Harpy30K MO3BOJUT YaCTUUHO COKPATUTh NMOTpeOsIeHnEe HAa COOCTBEHHbIE
HYKJIbl Ha 3JIEKTPOCETEBbIX 00BEKTaX.

[TpumMeHeHMe ISl OCBELICHUS 31aHUI U TEPPUTOPUI JTFOMUHECLEHTHBIX CBETHIIBHUKOB C
MaKCHUMaJIbHBIM MCIIOJIb30BaHMEM TaK HAa3bIBAEMOI'0 PEXXHUMA «IEKYPHOTO CBETaY.

Buenpenue aBromaTH3auy U IMCTAHIIMOHHOTO YIIPaBJICHUS IEKTPUUECKUMU pacIipeie-
JUTEIBHBIMU CETSIMU HanpspkeHuem 6-20 kB

OObecnieunBaeT CBOEBPEMEHHOE BBISIBJICHHE HEOIAronpUATHBIX PEKUMOB pabOTHI CETH U
OIIEpPaTUBHOE YCTPaHEHHE ITHX PEKHMMOB B HEONArONPUATHBIX CUTYaAIMSIX TpapuKOB HArpys3oxk,
MO3BOJIIET U30eraTh aBapuHHBIX CUTYalluii MaccOBOTO OTKJIIOYeHHs nmoTtpedureneil. Hepomye-
HUE Pa3BUTHS HEOIATOMPUATHBIX PEKUMOB B AIIEKTPUUECKUX CETAX B 3HAYUTEIHHON Mepe BIHSET
U Ha TIOTEPHU AIIEKTPOIHEPTUU B CETSX.

KommyTannonsbsle anmapaTsl BBIKIIOYATENH, BBHIKIIOUATENM HArpy3KH JIOJDKHBI MTpUMe-
HATHCS Ha 0a3e BaKyyMHBIX BBIKJIIOUATENeH ¢ MPOrpaMMUPYEMbIM MUKPOIIPOLIECCOPHBIM YIIpaB-

nenueM, obecrieunBaromum Gpyakuun AIIB, ABP, ¢pukcamnuio n3aMeHeH!s: TOTOKOB MOIITHOCTH.
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Ykazanue no mexnuke 6ezonacnocmu:
VYkazaHus Mo TeXHUKE OE30MaCHOCTH MIPH BHIMOJIHEHUH Ja00paTOPHBIX pabOT MPHUBEICHBI

B IIPWJIOKEHUE A.

Ykazanua no eévinoanenur nabopamopmnoit pabomoi:

1) Ha maGopaTopHoii croiike «Moaens anekrpoctaniini Nely cobpaThk cxeMy 1abopaTop-
HBIX MCIBITaHUM, cOOTBETCTBYIOLIYIO0 pexumy Ne3d. [lepexmtouarenu pexuma yrpasieHus SA2
monynsa «lIpeobpazoBaTens 4acToTel» U SA1 Moayns Bo30YXAE€HUS MEPEBECTH B MOJIOKEHUE
«ABT».

2) Ha mabopatopHoii croiike «Mojaens anekTpoctaniini Ne2y cobpaTh cxeMy JiabopaTop-
HBIX UCIBITaHUI, COOTBETCTBYIOLIYIO pexumy Ne2. [lepexntouarenu pexuma yrpasieHus SA2
monynsa «lIpeobpazoBatens 4acToTel» U SA1 Moayns Bo30YXAE€HUS MEPEBECTH B MOJIOKEHUE
«ABT».

3) BximtounTh aBTOMAaThl HCTOYHUKOB MUTAHUS Mojienel annekTpoctaninii Nel u No2.

4) Ha nepcoHaJlbHOM KOMIIBIOTEPE LIEHTPAJIM30BAHHOIO KOMIUIEKCA JUCIETYEPCKOTrO
ynpasnenus (UK/Y) 3amyctuts nporpammusiii komieke «DeltaProfi» (Ilyck — IIporpammer —
Jlaboparopusrii komiieke — DeltaProfi). 3arpy3uts HeoOX0auMyr0 KOH(PUTypaIuio TPOrpaMMBbl
komangoi «Paboter — UDC — Kommieke 1Y — OnTuMu3anust pexxuMoB». 3aIlyCTUTh IIPOTPaMMy
B paboTy kHonkol «Ilyck» uimm koMaH0 I1aBHOrO MeHIo «YnpasneHnue — [Tyck» umm ropsiueit
xiasuen FS.

5) Ha nepcoHasbHOM KOMIBIOTEpPE MOJIEIH AMeKTpocTaHuu Nel 3amycTHTh Mporpamm-
HbIi koMIuiekc «DeltaProfi» (Ilyck — IIporpammel — JIaboparopuslit kommieke — DeltaProfi). 3a-
IPy3UTh HEOOXOAUMYIO KOH(GUTYpalnio porpaMmmbsl koman10il «Padbotel — UDC — DnexTpocTan-
st Nel — OnTuMuzanus pexkuMoBy. 3allyCTUTh IPOrpaMMy B paboTy KHomkon «Ilyck» nian ko-
MaH/I01 IJ1aBHOTO MEHIO «Ympasienue — [Iyck» unu ropsyeit knasumen FS.

6) Ha nepcoHaibHOM KOMIIBIOTEPE MOJAENIN AIEKTPOCTaHIUU Ne2 3amyCTUTh IMporpamm-
HbIi koMIuiekc «DeltaProfi» (Ilyck — IIporpammel — JIaboparopuslit kommiieke — DeltaProfi). 3a-
IPy3UTh HEOOXOIUMYIO0 KOH(PUTYpaIHIo porpaMmbl koMau10il «Pabotsl — UDC — DnekTpocTan-
st Ne2 — OnTuMuzanus pexxuMoBy. 3allyCTUTh IPOrpaMMy B paboTy KHoOmKoM «Ilyck» uiam ko-
MaHJIOW TJIaBHOTO MEHIO «YnpasieHue — [Tyck» nnm ropsiueit knasumei F5S.

7) JucTaHIMOHHO BKIIOYHTH BhIKtouatenn Q6 u Q7 snekrpoctaniyu Nel (memakom Jie-
BOM KHOINKHM MBIIIM MO0 M300pa)KEHUIO BBIKIIOUATENss Ha MHEMOCXEME JIOKaJbHOI0 KOMILIEKCa
yIIpaBJICHUS JIEKTPOCTAHIINN ). AHATOIMYHBIM 00pa30M BKJIIOYUTH BBIKIIOUYaTENNb Q6 Ha IIEKTPO-

CTaHIIMHU Ne2. Ha OEHTPAIN30BAHHOM KOMILICKCE JUCIIETUCPCKOTO YIIPABJICHHUA IMOJaTh KOMAaH/IbI
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Ha BKJIIOYEHUE BBIKJIIOUATENel JIMHUM dekTponepenadd W1 co ctoponsl anektpoctanuuu Nel u
Ne2.

8) Ha snekrpoctaniuu No2 qucTaHIIMOHHO BKJIFOUUTH BBIKIHOUYaTeNb Q1, moxarommii nu-
tanue oT moayns I[TY na npuBoaHon aBuraresib M. OTKpBITh 1UaOrOBOE€ OKHO YIPABJICHUS KO-
MaHJ10i1 Ti1aBHOro MeHI0 «Cetb — YrpaBieHnue — JlokasibHOE ynpaBieHue». M3MeHss nooxe-
HUE MPOrPAMMHOTO PETYIsTOpa «YTpaBlIeHUE MOIIHOCTHIO TYpOUHBI»,yCTAHOBUTH HOMHHAJIb-
HYIO 4acTOTy BpameHus arperata 1500 06/MHuH, COOTBETCTBYIOIIYIO YCTaBKe 1o yactore S0 Ha
MojyIe rnpeodpasoBaress 4acToThl. [lofaTe JUCTAHIIMOHHYIO KOMaHly Ha BKJIIOYCHHE IeHepa-
TopHOTO BhIKIIOUaTens Q3. BximounTs nepexntouatensb «CeTb» UCTOYHUKA BO3OYKICHHUS CHH-
XPOHHOT'O TeHepaTopa. J[MCTaHIIMOHHO BKJIIOYUTH BBIKIIIOYaTeNnh Q2, Mogaronuii TOK B 0OMOTKY
BO30YXKICHHUSI CHHXPOHHOTO TeHeparopa G. M3MeHss moJjiokeHHEe MPOrpaMMHOTO peryisiTopa
«YTpaBieHHne CUCTEMOI BO30YKICHHSI», YCTAHOBUTD BEIMYMHY TOKA BO30YKJIECHHUS CHHXPOHHOTO
rerepatopa 1A. Haxartp kHonKy «COpoc» MHAMKATOpa yrila Harpy3Ku CHHXPOHHOTO TeHepaTopa
Ha JIUIIEBOM MaHEIN MOJYJIsl U3MEPUTENsE CKOPOCTU. 3MEHsIsl MOI0KEeHHE MTPOrPaMMHOTO PETy-
nsTOpa «YTpaBiIeHUE MOITHOCTBIO TYPOUHBI», TIEPEBECTH CHHXPOHHBINA F€HEPATOP B PEKUM BBI-
a4y aKTUBHOU MoiHoctu S0BT.

9) AnanornuHsiM 06pazoM, BBECTH B pabOTy 3HEproOIoK Ha 3iekTpocTaHuu Nel.

10) Ha LIKY no mokazanusim Ha MHeMocxeme 1K onpenenuts BenuumHy ak THBHOM MOIII-
HOCTH, IIepe/laBaeMoil B aHeprocucteMy S1, onpeaenuTs BETUYUHY PEAKTUBHOW MOILIHOCTH, O-
TpebmnsieMoii u3 sHeprocucTeMsl S1, BETUYHHBI aKTUBHOW U PEaKTHBHOW MOIITHOCTEH, TepeaaBae-
MBIX I10 JIMHUH 3JIeKTponepenayn W1, u BeTu4nMHy CyMMapHBIX IOTEPh MOILIHOCTH B CETH.

11) IlpousBecty ONTUMM3AIMIO PEKUMA PAOOTHI YHEPTOCUCTEMBI C LIENIbI0 CHUKEHUS T10-
Teph MOITHOCTH B ceTu. Jmst aroro, Ha LIK/{Y BriOpaTts komanny «Cetb — Ymnpasienune — [u-
CTaHLIMOHHOE yTIpaBlieHHE». B mosBUBIIEMCS TUAJIOrOBOM OKHE, C TOMOILBIO peryiasiTopoB «Pe-
AKTHBHAS MOILTHOCTHY» OJTOKOB «nekTpocTanus Nely, «9nekrpoctaniius No2» U3MEHUTh PEKUM
paboThl SHEPTOOIIOKOB IEKTPOCTAHITUHN IO PEaKTUBHON MOIIHOCTH C EIbI0 CHIKEHUS CyMMap-
HBIX TTOTEPh MOIIHOCTH B CETH, IIPU ITOM, MOIITHOCTh, TIepeaBaeMasi B cucteMy S1 moipKkHa ocTa-
BaThCsl HEM3MEHHOU. BHUMaHMe, IpU peryIupoBaHUH peXuMa paboThl TeHepaTopa Mo peaKkTHB-
HOW MOIIIHOCTH, HEOOXOIUMO CIEAUTh, YTOOBI TOK BO3OYKIEeHUS He mpeBbiman 1,2A.

12) Ha LIKY mo mokazanusim Ha MEHeMocxeme [1K onpenennts BennanHy ak THBHOW MOIIT-
HOCTH, TIepeIaBaeMoOi B dHeprocuctemMy S1, onpenenuTs BETUYNHY PEaKTUBHOW MOIIIHOCTH, TO-
TpebmsieMoii U3 YHEprocucTeMsl S1, BETUYHMHBI aKTUBHOW U PEaKTHBHOW MOIITHOCTEH, TiepeaaBae-

MBIX 11O JIMHHUU 3JICKTPOIICpCAaAYn Wl, " BCIIMYNHY CYMMApPHBIX TOTCPb MOIITHOCTHU B CCTH.
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13) OtkmrouuTh TeHepaTop 3JekTpocTaniiuu Ne2 ot cetd. i 3Toro, moaarh TUCTAHIIN-
OHHYIO KOMaHJAy OTKJItoueHus BbikItodarens Q3. OTKpBITh 1UalI0roBOE OKHO YIPABJICHUS PEXKU-
MOM DPabOTHI SHEProdyioKa KOMaHION TiaBHOro MeHwo «Cerb — Ympaeinenue — JlokanbHoe
yIpaBieHUE». Y CTAHOBUTDH PETYISITOP «YIpaBICHUE CUCTEMOM BO30YXKICHUS» B KpaiiHee JIeBOe
nosioxkeHue. JIMCTaHIIMOHHO OTKJIFOUWTH BBIKIIOYATENb Q2. YCTaHOBUTH PETYIATOP «YHpaBiie-
HHUE MOIITHOCTBIO TYpOMHBI» B KpaifHee JIeBOE MOJI0KEHHE. JJMCTaHIIMOHHO OTKITIOYHUTD BBIKITIOYA-
tens Q1.

14) AHanoruyHbIM 00pa30M OTKIIFOYUTH TeHEpaTop daeKTpocTaHuu Nel oT ceTu.

15) Ha HKIAY nmoaath KOMaHBI TeJie OTKJIFOYEHHS BCEX BBIKIIIOUATEICH B JIEKTPOIHEP-
reTudeckoit cucreme. OTKIFOYUTH aBTOMAThI HCTOYHUKOB MUTAHUS MoieTiel anekTpocTaniumii Nel
u Ne2.

16) OctaHoBUTH pabOTy MporpamMm ympaBiieHus Ha dneKTpocTaHiusax Nel u Ne2 kHomkon
«CTom», KOMaHA0M IIaBHOIO MeHIO «YnpasieHue — Ctom» unu ropsyei kinasumeit F6. Anano-
THYHBIM 00pa30M, OCTaHOBUTH paboTy nmporpaMmel ynpasienus Ha LIK/{Y. Baumanue! Ilpu ocra-
HOBE pabOTHI MPOTPaMM Ha JIOKAJbHBIX KOMILJIEKCAX YHPaBICHUS dJIEKTPOCTAHIIUSIMH, IPOTPaMM-
Hoe obecnieuenue Ha LIK/[Y Bbmaer cooOrienue, 0 ToM, 4TO OJIUH U3 KIMEHTOB WH(OPMALIMOHHON
CeTH ObLIT OTKIIIOUEH. DTO HE SBJSETCS OMIUOKOM.

17) Ilpoananu3upoBaTh MOJYYCHHBIC JaHHBIC, IEPEUUCIUTH (PaKTOPHI, BIUSIONINE HA BE-
JUYMHY TOTEPh JIEKTPUUYECKOW SHEPIUU B pacIlpeleUTeNbHON CeTH, OOBSACHUTD BIIUSHUE pe-
KUMa pabOThl CHHXPOHHBIX TEHEPATOPOB MO PEAKTUBHOM MOITHOCTH Ha PEXHUM pabOTHI pacipe-
JENUTEIHHON CEeTH, YKa3aTh Apyrue (hakTopbl, BIUSIONIUE HA MOTEPU DIEKTPUUECKON SHEPTUH B

pactipeaenutenbHoi cetu. OGopMHUTH OTUYET MO JabopaTopHOM pabdoTe.

Cooeporcanue omuema:

Oruer HAOJIKCH COACPIKATh:

—_—

. HazBanue pa0OoTsl;
. Hems paboTsr,

. KpaTKI/IC TCOPCTUUCCKHUEC CBCACHU,

. [Topsimok BeIMOTHEHUS PaOOTHI;

2
3
4. OnycaHue UCTIOIb3YEMOT0 000PYI0BaHNs U MaTE€PUAJIOB;
5
6. Beruncnenus u o6paboTka pe3yabTaToB;

7

. BeIBOIBI.
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5. Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue oucyuniuHbl

5.1 Ilepeuenv 0cHo8HOI U OONONHUMEILHOU TUMEPAMYPbl, HEOOX00UMOU 0 0C80e-
HUA OUCUUNIUHDL

5.1.2 Ilepeuens ocnognoil iumepamypul:

1. Ko6ener A.B. Pexumbl pabOThI 3IEKTPOIHEPTETUUECKUX CHCTEM [DIIEKTPOHHBIN pe-
cypc] : yuebHoe mocobue asisi 6akaJaBpoOB M MAarkMCTPOB HAIpPaBICHUS «DIEKTPOIHEPTeTHKA /
A.B. Ko-6eneB, C.B. Koueprun, E.A. Iledarun. — DneKTpoH. TEKCTOBbIC JaHHbIE. — TamOO0B:
TamO0B-CKHIi TOCYIapCTBEHHBIN TexHudyeckuii yauepeurer, 9bC ACB, 2015. — 80 ¢. — 978-
5-8265-1411-5. — Pexxum nmoctyna: http://www.iprbookshop.ru/64564.html

2. Anannuena, C. C. AHanIM3 3J€KTPOIHEPreTUUECKUX CETEN U CUCTEM B IIpUMepax U 3aja-
yax : yuebHoe nocoobue / C. C. Anannuesa, C. H. llemor. — ExarepunOypr : Ypanbckuit dene-
panbnblil yausepcuteT, 9bC ACB, 2016. — 176 ¢. — ISBN 978-5-7996-1784-4. — Tekcr : snek-
TPOHHBIA // DnekrpoHHO-OMOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65910.html

3. MonenupoBaHue B AJIEKTPOdHEpreTuke [DIeKTpoHHbIN pecypce] : yuedHoe mocodue /
A.®. [IlaTanos [u 11p.]. — DAEKTPOH. TEKCTOBbIE 1aHHbIe. — CTaBpomnoib: CTaBpONoJbCKUI roc-
yIapcTBeHHBIN arpapHbiii yauBepeuteT, AIPYC, 2014. — 140 c. — 978-5-9596-1059-3. — Pe-
kUM foctyna: http://www.iprbookshop.ru/47317.html

4. KopotkeBud, M. A. DkcrmyaTanus 31eKTpHuecKux cetei : yueouuk / M. A. Kopotke-
BHY. — MuHCcK : Beimitmas mkona, 2014, — 351 ¢. — ISBN 978-985-06-2397-3. — Tekcr :
ANEKTPOHHBIN // DnextpoHHO-OmOmmoreuyHass cuctema [PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/35574.html

5.1.3 Ilepeuenv oonoanumenvHoii 1umepamypol:

1. ®ageena, I'. A. IlpoekTupoBaHme pacpeIeTUTENbHBIX JIEKTPUUECKUX CETEH : yueOHOe
nocobue / I'. A. @aneesa, B. T. ®enun ; mox penakmueit B. T. ®equn. — MuHck : Beimmiimas
mkoia, 2009. — 365 ¢. — ISBN 978-985-06-1597-8. — TekcT : 37eKTpOHHBIH // DIeKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/20124.html

2. Pycuna, A. I'. baanchl MOIIIHOCTH ¥ BBIPAOOTKHU AJEKTPOIHEPTUH B IJIEKTPOIHEPTETH -
YyecKoi cucteme : yuebHo-metoanueckoe nocodue / A. I'. Pycuna, T. A. ®ununnosa. — HoBocu-
6upck : HoBocuOupckuii rocy1apcTBeHHbIN TexHuYeckuit yausepcurert, 2012. — 55 ¢. — ISBN
978-5-7782-1935-9. — Tekct : 3JeKTpOHHBIA // DneKkTpoHHO-OubmmoreuHas cucrema IPR

BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/45078.html.
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5.2 Ilepeuens yueono-memoouuecko2o obecneueHus camocmoameabHoil padoomot 00y-
Yauuxca no OUCYUNIUHE

1. Meroauueckue yKazaHus 1O BBITOJHEHUIO Ja00paTopHbIX padboT o qucuuminae «Oc-
HOBBI TPOEKTUPOBAHUSI PACTIPEIACIIUTEIbHBIX CETEH.

2. Metonuyeckue yka3zaHus IO BBIMOJIHEHUIO MPAKTUYECKUX paboT nmo aucturuimue «Oc-
HOBBI IPOEKTUPOBAHMSI paCIIPECIIUTENbHBIX CETEN».

3. Meronuueckre yka3aHHs 110 BBIIOJHEHUIO PACYeTHO-TpapruecKoil paboThl O TUCIIH-
winHe «OCHOBBI MPOEKTUPOBAHUS PACIIPEICTUTENbHBIX CETEH.

4. Meronuyeckue yKa3zaHUsl 10 OpraHU3aluu U MPOBEICHUIO CAaMOCTOSITENEHON paboThI

IO JUCHMITIIMHE «OCHOBEI IMPOCKTUPOBAHUA PACIIPCACTIUTCIIBHBIX CeTe.

5.3 Ilepeuens pecypcoé unghopmauuonno-meneKoMmyHuKayuonnou cemu Humepnem,
Heo0X00UMBIX 07151 0C6OCHUA OUCUUNTIUHDL
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas OubaroTeka oHimanH"

2. http://www.iprbookshop.ru/ - Dnexkrponno- 6ubnuoreunas cucrema [IPRbooks
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[Tpunoxenue A

Ykazanue no mexnuke 6ezonacnocmu

Jlo Hayana paGoThI CTYACHTHI 00S3aHbI U3YUUTh MIPABUIIA TEXHUKH 0€30IaCHOCTHU IPHU pa-
6ore ¢ anekTpoycraHoBKaMu. OO M3y4eHUHU MPaBUJI TEXHUKU O€30MaCHOCTH U MOJIyYEHUU HH-
CTPYKTaXka CTYJICHTHI PaCIHMCHIBAIOTCS B CIIELUAIBHOM XKypHaie. CTyJeHTbI, HE U3YYHUBIIHUE ITpa-
BWJIA TEXHUKU O€30MAaCHOCTH M HE MPOIIEAIINE HHCTPYKTAX, K BHIIIOJTHEHUIO Ja00paTOPHBIX pa-
00T HE I0MYCKAIOTCS.

VYyebHas rpynna (Wid MOATPYIa) pa3duBaeTcss Ha OpUraapl, YUCIO KOTOPHIX YKa3bIBa-
eTCs Iperno/iaBaTesieM, a COCTaB OpUral KOMIUIEKTYETCS CTYICHTaMH Ha JOOPOBOJIBHBIX Hayallax.
Cnucok rpymnisl (HOArpyIIbl), pa30MToN Ha OpUraabl, CTapocTa MPeAOCTaBIsIeT IPENoAaBaTeto,
BeylieMy J1ab0paTopHbIe 3aHATHS.

Kaxxnas u3 6pura BIOIHAET 1a00PaTOPHYIO pabOTy B COOTBETCTBHH C IpapuKoM, HAXO-
JSAIEMCSE B TaOOpaTOpUH.

[epen KaXKabIM 3aHATHEM CTYACHT 00s513aH MOATOTOBUTHCS K BBITIOJIHEHUIO TAO0PaTOPHOI
paboThI 110 JAHHOMY METOAMYECKOMY IMOCOOHI0 M peKoMeHayeMoit uteparype. [lepen Hayanom
paboThl IpenoAaBaTens IPOBEPSIeT 3HAHUS CTYICHTOB IO COJIEPKAHUIO BBITIONHSAEMOM PabOTHI.
[110X0 MOATOTOBIEHHBIE CTYCHTHI K BBITIOJIHEHUIO JIA0OPATOPHON PaOOTHI HE TOMYCKAOTCH.

Pabotas B nabopaTopuu, HEOOXOAMMO COOTIOAATH CICAYIOIINE MPaBHIIA:

K BbInonHenuto 1a60paTopHOi pabOThI CIEAYET MPUCTYNATh TOJBKO MOCIE MOIHOIO ysic-
HEHMS €€ CO/IepKaHMsl U OJTYUYEHUs J0IMyCcKa K HeH.

2. HaunHate paboTy cienyeT ¢ 03HaKOMJIEHHs ¢ MpubopamMu U 000pyI0BaHUEM, IPUME-
HSEMBIMHU B TAaHHOU padoTe.

3. Ha naGopaTtopHoM CTOJI€ AOJKHBI HAXOIUTHCS TOJIBKO MPEIMEThI, HEOOXOIUMBIE IS
BBITOJIHEHUS TAaHHON paboTBhI.

4. PacrionoxxeHue anmnaparypbl Ha pabodyeM cToJie JOJKHO OBITh TAaKUM, 4TOOBI CXeMa CO-
eIMHEHUH TTOJTyYrJIach HanOoJIee MPOCTOM, HAIJISITHON U paboTa ¢ anmapatypoi Obuta yao0HO.

5. XenatenbHo, 4TOOBI cXeMy COOMpPa OAMH U3 WICHOB OpUTafbl, a Pyrue KOHTPOJIUPO-
BaJIH.

6. ITpu cOOpKe CIIOKHBIX CXEM CJIeTyeT BHaYalle COSTUHHUTD TIIaBHYIO, TIOCIIEIOBATEIbHYIO
IeTTh, HAYMHASI COOPKY OT OJTHOTO 3’KMMa UCTOYHHKA TOKa W 3aKaHYMBas Ha IPYTOM, a 3aTeM YKe
HOJKJIIOUUTH MapajuiebHbIe eI .

7. Iocne Toro, kak cxema Oyner codpaHa, HE00X0AUMO yOeIUThCs B PaBUIBHOM ycTa-
HOBKE JIBIDKKOB PEOCTAaTOB, aBTOTPAHC(POPMATOPOB M PYKOATOK JPYTUX PErYIUPYIOIIHX
YCTPOMCTB.
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8. CoOpanHas cxeMa 00s3aTeNbHO JOMKHA OBITH MPOBEPEHA MPETOJaBaTeIeM HIIH CTap-
M Ta0OPAHTOM M TOJIBKO C UX Pa3pelieHusi MOXKET ObITh BKJIIFOUEHA O] HANPsHKEHUE.

9. Ilpu BKITIOYEHUH CXEMBI 0CO00€ BHUMAaHUE CIeAyeT OOpaTUTh Ha MOKA3aHUS aMIIePMET-
POB U JIpYTHX HU3MEPUTEIbHBIX TPUOOPOB. B citydae pe3koro ABUKEHHs CTPEIKH aMIepMeTpa K
KOHITY HIKaJIbl CXeMY HEOOXO0AMMO HEMEIJICHHO OTKJIFOUUTh OT UCTOYHUKA HAPSIKEHUSI.

10. HeoOxoammo O6epekHO OTHOCHTHCS K armnaparype, HCIoiab3yeMoi B padore. O00 Bcex
3aMEUEHHBIX HEHCIIPABHOCTSIX HITU MIOBPEXKICHUSX CTYJEHT JOJIKEH HEMEJICHHO COOOIIHTH Tpe-
M0JIaBaTeNI0 WK J1a00OpaHTYy.

11. Ilocne BbImoIHEHUSI pa0OTHI CTYACHT 00s3aH, HEe pa3dupasi CXeMbl MOKa3aTh MOTY4YEH-
HBIC JIAHHBIC TIperoaaBaTelo. Eciau pe3yabTaTel H3MEPEHUN BEPHBI, TO MPENOIaBaTebh UX MO~
MUCBIBACT. DKCIIEPUMEHT C HENPABWIILHBIME PE3YJIbTATAMU CIICAYET IIOBTOPHT.

12. Cxemy cnenyeT pa3OupaTh TOJIBKO MOCIIE €€ OTKIIOYSHHS OT CETH.

13. KaTeropuuecku 3anpeniaeTcs:

— TporaTh pyKaMy OTOJICHHBIC ITPOBOJIA U YaCTH MPUOOPOB, HAXOISIIUECS IO/ HAIPSIKE-
HUEM, JIa)Ke €CJI OHO HEBEJIHKO;

— MPOU3BOAUTH U3MEHEHHUS B CXEMeE IPH MOAKIIOYEHHOM UCTOYHHUKE TUTAHUS,

— 3aMEHSATh WK OpaTh 000pYyI0BAHUE, UITU MPUOOPHI C APYTUX PAOOUNX MECT

— 0€3 pa3pelIeHus IpernoaBaTess Wil JIabopaHTa;

— OTXOJUTH OT MPUOOPOB M MANIWH, HAXOJAIIUXCS TI0J] HANPSIKCHUEM WM OCTaBIISITH
CXeMy MOJ] HampsHKEHUEM MPU 00padoTKe pe3ylbTaTOB H3MEPEHHI;

— MeperpyxaThb NprUOOPH TOKOM WM HAMpPsHKEHUEM, TPEBHIIIAIONINM HOMUHAIBHOE 3Ha-
YeHHE.

[TpoBepky HaMUUs, TT01ABAEMOTO K CXEME MJIH 3JIEMEHTAM CXEMBbI HalpsDKEHUST He00X0-
JTUMO TIPOM3BOANTH TOJIHKO KOHTPOJIBHOMN JTAMIIOYKOH MIIH BOIBTMETPOM, COOTIOIast PAaBHUIIaA TEX-
HUKU O€30MaCHOCTH.

[Ipu pabGote B mabopatopuu ciaemayeT CTPOro COOIIOAaTh MEPHI MPEIOCTOPOKHOCTH, TaK
KakK AJIEKTPUYECKUN TOK, TPOXOIAIINAN Yepe3 Teo yenoBeka, BennunHoi B 0,025 A yxe aBisercs

OITIaCHBIM IJIS dKMU3HU.
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE YUPEX/IE-
HUE BBICIHEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Tsturopckuit unctutyt (punuan) CKOY

MeToanyeckue yKkazaHus

0 BBHITIOJTHEHUIO PacueTHO-TpaPuIeCKOn paboThI
no puctummiae «OCHOBBI ITIPOEKTHUPOBAHMA PACITPEJEJIMTEJIBHBIX CETEWM»
JUTSL CTYJICHTOB HAIIPaBJICHUS TOATOTOBKHU
13.03.02 DneKTposHEepreTHKa 1 JIEKTPOTEXHUKA
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8.2

8.3

Conepxanue

BBenenue

Ilenp, 3a1a4un 1 pean3yeMble KOMIETEHIUHU AUCIUILIMHbBI

dopmMynUpoOBKa 3a/1aHUS U €€ 00beM

OO6ue TpeGoBaHUs K HAMCAHHUIO U O(POPMIICHHIO PaOOTHI

PexomeHjanuuy 1o BITOJHEHUIO 3aJaHUs

[Tnan-rpaduk BBIMOTHEHUS 3a/1aHUS

Kpurepun onennBanust paboThbl

[Topsinok 3amuThl paboThI

Y4ebHOo-MeTon4Yeckoe U HH(POPMALIMOHHOE 00ecrieueHNe TUCIUILIMHEI
[TepeyeHb OCHOBHOM M JIOTIOJIHUTEIBHOM JINTEPATYpPbl, HEOOXOAUMOIL ISl OCBOE-
HUS TUCIUTUTHHEI

[lepeuens yueOHO-METOIMYECKOTO 00ECTIeUeHHsI CaMOCTOSITEIbHON paboThl 00y-
YaOLMXCS 10 AUCLUIINHE

[Tepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHHUKALIMOHHOM ceTn HTepHeT,

H€06XOI[I/IMI)IX JJIs1 OCBOCHUS JUCHUITIIMHBI

Crp.
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BBeneunue

O,Z[HI/IM U3 OCHOBHBIX BHJOB 3aHSATHH I10 KYpCy OJUCHUILINHBI «CucremHas aBToMaTUKa 1
ABTOMATHYCCKOE PETryINPOBAHUE B DJICKTPOIHCPICTHYCCKUX CHUCTEMAX)» SBJISICTCSA BBIIIOJIHCHUC
KOHTpOJ’IBHOfI pa6OTBI. Hpez[ﬂaraeMLIe B MCTOAUYCCKOM YKa3aHHHU 3aJaHus OXBATbIBAOT BECH OC-

HOBHOM MaTepHall Kypca U COOTBETCTBYIOT YTBEPKACHHOM MporpaMMme.
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1. Ilens, 3a0auu u peanuszyemvle KOMnemeHyuu OUCYUNIUHDBL

[enpro M3yueHUs] TUCHUTLINHBI SBISETCS M3yYEHUE SJIEMEHTOB DJICKTPOIHEPTETUIECKUX
CHUCTEM U CIIOCOOO0B Iepe/IavuM U PACIIPEICICHHS dJICKTPHUSCKON SHEPTHH, 3HAKOMCTBO C YCTPOM-
CTBOM, JIEKTPOOOOPYIOBAHUEM U PEKUMaMH PaOOTHI JIIEKTPOIHEPTETUUYCCKUX CUCTEM U CETeH U
OBJIaJICHUE OCHOBAMH PacyeTa YCTAHOBUBIIUXCS PEXKUMOB JJIEKTPOIHEPTETUUECKUX CUCTEM U Ce-
TEH.

3ajayamMul U3yYCHHS TUCIUIUIMHBI SBJISCTCS OCBOCHHE CTYJICHTAMH COBPEMEHHBIX METO-
JIOB TIPOCKTUPOBAHUS U pacyeTa PeKUMOB paObOThI 3JICKTPOOOOPYAOBAHHUS, IPHOOPETEHNE HABBI-
KOB BBIOOpA CXEM JJICKTPHUSCKUX COCIAMHCHUN WM JIEKTPOOOOPYIOBAHUS IJICKTPHUSCKUX ITOJI-
CTaHIIMI U CETeH Ha OCHOBE TEXHUKO-I)KOHOMHYECKUX PACUETOB C YIeTOM (haKTOpa HAJACIKHOCTH,
pacyeToB M YIPABJICHUS PEKUMAMH JICKTPOIHEPTETUUCCKUX CHCTEM.

[Tpu BBIMOTHEHUH KOHTPOJILHOHM pabOThI pealIn3yIOTCSI CICIYIOIIUI TIepeveHb TUIaHUupye-

MBIX PE3yJIbTaTOB O0Y4YEHHUS 110 TUCLHUILUINHE

[Tnanupyembie pe3yabTaThl

00y4eHUS IO TUCHIUIITNHE
(MoymI0), XapaKTepu3yIo-
IMe 3Tarbl HOPMUPOBAHHS
KOMITCTEHIIHMI, HHINKATOPOB

Kona, dopmynupoBka komme-
TCHIIH

Kon, popmynupoBka nunauxa-
TOpa

3HaeT CXeMbl 1 OCHOBHOE

000pyI0BaHKE AIEKTPUYE-

CKUX ceTel, MpOCThIe KOH-
CTPYKIIUHU DJICKTPOIHEPTETH-
YeCKUX 00bEKTOB MUTAIOIINX

9YHEPrOCHCTEM.
Brnaneer meTonamu BeiOOpa u
COCTaBJICHUS CXEM IJIEKTPH-
YeCKUX CeTell, HaBbIKaMU TH-
TTOBOTO MPOCKTHPOBAHUS

NJ-2nk-1 Beibupaer Tunossie
MPOEKTHBIE PEIICHUS] CHCTEM
AJIEKTPOCHAOKEHUS

NJT-3rk-1 OG0CHOBBIBACT BbI-

I1K-1 CriocobeH yyacTBOBaTh
B IIPOEKTUPOBAHUU CUCTEM
3JIEKTPOCHAOKEHUS

00p mapameTpoB IEKTPO0OO-
PYJIOBaHUS CHCTEM 3JIEKTPO-
CHA0XXCHUSI, YIUTHIBAS TEX-
HUYCCKHUEC OIrpaHUYCHUSA

IEKTPUUECKUX CeTel U yMe-
HUEM IPABHIBHO BBIOMPAThH
NIEKTPUUECKUE CXEMBI C yye-
TOM OCOOEHHOCTEH MX pa-
60Tl ¥ TpeOOBaHUH MOTpe-
oureneil.

N-5nk-1 lemoHCTpHpYyeT
NOHUMaHKE B3aUMOCBSI3H 3a-
J1a4y IIPOEKTUPOBAHUS U JKC-

IUTyaTaluy CUCTEM

VMeeT UCI0JIb30BaTh OCHOBBI
TEOPHH TIepeIadul U pacrpe-
JIEJTICHUS JJIEKTPUUECKOU
DHEPIUH IIPU PELICHUHN 3a1a4
MIPOEKTUPOBAHUS AIIEKTpHUUE-
CKHMX CETeH.
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2. @opmynuposxa 3a0anus u ee 0o6vem

3amanne Nel

B 3aJaHuM IpeajiaracTcCsa BhIIIOJIHUTD pacqéT PCKUMa MAKCUMAJIbHBIX HAI'PY30K paau-

AIbHOM 3JIEKTPUUECKON CETH, IPUHIIMITUATIbHAS cXeMa KOTOPO# IpuBeieHa Ha puc. 1.

an| nan | T H
| |@D|

Puc. 1. Cxema anexmpuueckoii cemu

Hcxonuble nanHbie 115 pacyéra.

HomunaneHoe HanpsikeHue annektpudeckoi cetd Unon = 35 KB; HOMuHanbHOe Hanpsixke-

Hue anekTpornpuémunka U =10 kB.

ITo crenenu HaAEKHOCTH BHGKTpOCHa6)I(CHI/I$I SHGKTpOHpI/IéMHI/IKI/I OTHCCCHBI KO BTOpOﬁ

KaTErOpHUH.

[TapameTppl HCTOYHUKA TUTAHUS, SJEKTPOIPUEMHUKA (HArPy3K1) U JIMHUH JIEKTpOIepe-

Jlay¥l TIPUBEICHBI B Ta0. 1 - 5.

Tabmuua 1
Hanpspokenue ncrounnka nuranus, kB
Bap. 0 1 2 3 4 5 6 7 8 9
Uo 37,3 37,5 38,0 38,5 37,5 384 | 38,5 37,5 38,0 38,6
Tabmanma 2
AKTHBHass MOITHOCTB 3JIEKTponpuéMHuka, MBT
Bap. | 0 | 1 2 3 4 5 | 6] 7 | 8 9
Prax | 5 | 6 7 8 8 8 | 9 | 11 | 12 13
Tabmuma 3
Koaddurment momHocti
Bap. 0 1 2 3 4 5 6 7 8 9
cose | 080|081 | 0,82 0,83 0,84 | 085 | 0,86 | 0,87 | 0,88 0,89
Tabmauma 4
Uucno yacoB UCIOJIb30BAHUS HAUOOJBIIIEH HArpy3KH, Yac
Bap. 0 1 2 3 4 5 6 7 8 9
Trax | 2600 | 3200 | 3600 | 4200 | 4700 | 5000 | 5300 | 5700 | 6000 | 6500
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Tabmuma 5
JlinHa nuauu anekrponepenay (JISII), km

Bap. 0 1 2 3 4 5 6 7 8 9
L 12 14 16 18 20 22 24 26 28 30
ITonp3ysich NCXOAHBIMU JAHHBIMHU, BBIIOJHUTE PAcU€T 3a1aHHON Ha pucC. | ayekTpuye-

CKOU ceTU. BBITOTHUTE:

1. Br160p mapamMeTpoB 3J1eMEHTOB 3JIEKTPUYECKOM CETH.

2 Br100op 1 npoBepka cedeHus: IpOBOIOB JIMHUU JIEKTPOIEpPEIauH.

3. Br160op TpaHchopMaTopoB Ha MOICTAHIINH.

4 CocraBiieHHE CXEMBI 3aMEILIEHUS 2JIEKTPUUECKOM CETH U ONpEIesICHUE €€ mapaMmeT-

POB.
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3. Oougue mpeodosanus K HANUCAHUIO U OOPMIEHUIO PAOOM bl

OcHogrbvle mpedosanus K pabome

[Ipu BemMosHeHNH 1 opopmiieHrH KOHTPoapHOM 110 'OCTy Hamo yuyuThIBaTh 00IIKE TPE-
0OBaHUs, KOTOPBIE MIPEIBABISAIOTCS K padoTe:

— CTYJIEHT JOJIKEH IMPUAECPKUBATHCS 3aJaHHOM TEMAaTUKU;

— 3aMpeieHo MEHITh TEMY CAMOCTOSTENILHO 0e3 0OpalleHus K MpernoaaBaTeto;

— pu opopmIIeHUH pabOThl HY)KHO y4UThIBaTh HOPMBI U [ OCTHr;

— KOHTPOJIbHAS BBINOIHIETCA HA OCHOBAaHUH HE MEHEe CEMU UCTOYHHKOB, BHIOPAHHBIX aB-
TOPOM;

— paboTa J0KHA OBITH aBTOPCKOM, B HEW JOJDKHBI COICPIKATHCS COOCTBEHHBIC BBIBOIBI
CTYJICHTA,

— TCKCT KOHTpOJ’IBHOﬁ JOJI2KCH UMCTb 00BbeM He MeHee 7 JIHCTOB.

Odopmaenue no 'OCTy mexkcma KOHmMpO1bHOU

Korna paboTa BbinosniHeHa, ee HEOOXOAUMO PUBECTU B COOTBETCTBYIOIIMIA BT COTIIACHO
I'OCTam:

— KOHTPOJIbHYIO HaOupaioT B Word Wim IpyromM TEKCTOBOM PEAAaKTOPE C aHaJOTHYHBIM
(G YHKIIMOHAJIOM;

— Mpu Habope HYXHO ucnonb3oBaTh mpudT Times New Roman,;

— UHTEPBaJ MEXKAY CTPOK — MOIYTOPHBIN;

— pa3mep mpudrta — 14,

— TCKCT BBIPABHUBACTCY IO IIHUPHUHE,

— B TEKCTE JIEJIAI0T KPACHbIE CTPOKH € OTCTYIOM B 12,5 MM;

— HIDKHEE U BEpXHEE MOJIs CTPAHUIIBI IOJKHBI UMETh OTCTY B 20 MM;

— cieBa orctyn coctapisieT 30 MM, cipaBa — 15 MM;

— KOHTpOJIbHAs BCEr/la HyMepyeTcs ¢ MEepPBOro JUCTA, HO Ha TUTYJIBHOM JIUCTE HOMEp He
CTaBsIT;

— HOMEp CTpaHUIIbl B pab0Te BCEr/ia BHICTABIICTCS B BEPXHEM IIPABOM YTIIY;

— 3aroJIOBKH paboThl 0(OPMIISIOTCS )KUPHBIM HIPUPTOM;

— B KOHIIE 3aroJIOBKOB TOYKa HE MPEyCMOTPEHA;

— 3aroJIOBKH HAOWPArOTCs MPOMUCHBIMU OYKBaMU;

— BCE MMYHKTHI U pa3fielibl B paboTe TODKHBI OBITH TPOHYMEPOBAHBI apaOCKUMH Udpamu;

— Ha3BaHUs Pa3/IesIoB pa3MeUIatoTCs MOCepeInHe CTPOKH, MOAPA3Ieibl — C JIEBOTO Kpasi;

— paborta pacrieyaTbiBaeTCsl B IpUHTEpE Ha IucTax A4;
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— TCKCT JOJIKCH pacrojaratbCsa TOJIbBKO Ha 0I[HOI71 CTOPOHC JIUCTA.

Paboma umeem maxyo cmpykmypy:

1. TUTyIbHBIN JTHUCT;

2. OrnaBneHue U BBE/ICHUE;

3. OCHOBHOM TEKCT U pacdeT KOHTPOJIBbHOI;

4. 3akIounTeIbHAS YacTh PaObOTHI;

5. IlepeueHp UCII0JIB30BaHHOM JIUTEPATYpPhl U HICTOUHUKOB,;

6. JlononHeHus ¥ NpUIIOKEHNUS.

Ecnu B paboTe ecTh MpHUIIOXKEHHS, O HUX HAJI0 YIIOMUHATH B OTJIABJICHUU.

Ccpuikn HyMepyIoTCsi apaOCKuMHU U paMu, IPU 3TOM YUYHUTHIBAIOT CTPYKTYpPY PaOOTHI

(pa3mensl U MOpa3aeibl).
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4. Pexomenoayuu no 6b1no0JIHEHUIO 3A0AHUA

Ykaszanue k pewenuro 3a0auu Nel

[To U3BECTHBIM 3HAUYEHUSM aKTUBHOW MOIIHOCTH 3JIEKTPONpUEMHUKA Py, 1 K03hDuIm-
€HTa MOILIHOCTHU COS (p ONPEIAECIUM:

1) PeakTuBHYIO MOIIHOCTH B pEKMME MaKCUMAJIbHON Harpy3kH Q pax:

Qmax = Pmax " t€ @ = Ppax " tg [arCCOS(COS (P)];

2) MonyJib MOJIHOM MOIIHOCTH B PEKUME MAKCUMAIIBHON HAIPY3KH Spax-
Smax = Pmax/ €OS @
3) [TonHy0 MOLIHOCTB B PEKUME MAKCUMAJIBHOM HATPY3KH Sypax:
Smax = Pmax T Qmax
1.1. Bpibop u npoBepKa ce4eHUs NPOBOJOB JUHUU JIEKTPONEPELaUHU

1.2. Onpedenum pacuemmuslii mox ¢ HOpMAIbHOM pexcume padomut BJI npeonono-

HCUB, UMO €20 3HAUCHUE OcCmaemcsa NPUMEPHO MAKUM JHce uepes 5 nem:

P 11-106

I = = = 105,496 A.
P h-cosg-v3-U,, 2-086-1732-35-103
1) OnpenenrM SKOHOMHYECKHU 11e71ecO00pa3HOe CeUCHHE:
Sak = Ip/]H

ITpoBo MM HEOOXOAMMYIO MPOBEPKY MPOBOJIOB BHIOPAHHOTO CEUEHHS MO TEXHUYECKUM
OTrpaHUYEHUSM:

1) [To ycrnoBui0 MeXaHMYECKOIN MPOYHOCTH IUIONIA/Ib BEIOPAHHOTO CEYEHUSI JOJKHA
YIIOBJIETBOPSATH CIAEAYIOIEMY TPEOOBaHUIO:

Sz Smin Mex!

T71€ Sminmex — MUMHUMAJIBHO JOMYCTUMOE CEUYEHUE, MPU KOTOPOM COOJIIOJIAeTCs YCIOBUE
MEXaHUYECKOW MPOYHOCTH.

MuHUMaJIBHO OIyCTUMOE CEYEHHE IIPOBOAOB IO YCIOBUSAM MPOYHOCTH PETIAMEHTHPY-
etcst B cooTBeTcTBHH ¢ [1, myHKT 2.5.77]. Cornacuo [1, Ta61.2.5.5], MUHUMaNIBHO JOMYCTUMOE
CEYEeHHE MPOBOJOB I10 YCIOBUAM MEXaHWUYECKOW pouHOCTH 11 BJI, coopyxkaempIx Ha AByXLEI-
HBIX U MHOTOLIETTHBIX ONOpax MpHU HOMHHAJIBHOE HANPSHKEHUHU dJ1eKTpudeckoit cetn Uyg,, = 35
KB 1107mKHO OBITh He MeHbIe S., = 120/19 Mm2.

[IpoBox mpowmén npoBepKy Ha yCIIOBUE MEXaHUUYECKOW ITPOYHOCTH.

2) [To ycrmoBuio OrpaHuuYeHHs] MOTEPh HAa KOPOHY IUIONIA/Jb BHIOPAHHOTO CEUCHMS

AO0JIKHA YAOBJICTBOPATH CICAYIOLMIEMY Tpe60BaHI/IIOZ

S = Smin Kop!
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7€ Spinkop — MUHUMAIBHO JIOIYCTUMAs TUIOIIA/b CEYECHUs, IIPH KOTOPOM COOIIIOIaeTCst
YCIIOBUE OIPaHUYEHMSI IOTEPH HA KOPOHY.

s BJI ¢ HOMUHATBHBIM HAIpsHKEHHEM 3JekTprueckoit cetn Uy, = 35 kB He npousso-
JUTCS, T. K. B IPAKTUYECKHUX pacyeTax MPUHUMALOT, 4To 1py HanpspkeHnH U ., < 110 kB norepu aktus-
HOM MOIIIHOCTY Ha KOPOHY MaJIbl, U CJIEIOBATENBHO IEpeaBacMasi MOIHOCTb ITPAKTMYECKU HE yMEHbIIIA-
€TCsl, ¥ I03TOMY HET HEOOXOAMMOCTH B M3MEHEHHH TUIOILA/IN CEYEHHS TIPOBOIOB.

3) ITo ycnoButo HarpeBa JUIMTEIBHO AONYCTUMBIM TOKOM ILIOLIA/Jb BHIOPAHHOIO Ce-
YEHUS I0JDKHA YIOBIECTBOPSATH CIEAYIOIEMY TPEOOBAHHIO:

IH6 < Iaon’

rae l;,; — JOIMyCTHMBIN JUINTENBHBIA TOK IPH KOTOPOM COOJIOJAETCS yCIOBUE HAarpesa
JUIMTEIBHO JOIIYCTUMBIM TOKOM.

Haxoanm HanboabIIMil TOK B JIMHUH:

— Pmax
n-cos@-v3-: Uy

HpOBO,I[ HpOI_HéJ'I ITPOBEPKY HaA YCIIOBUMA MEXaHUYeCKOM IIPOYHOCTHU U Ha yCJIIOBHUEC HAIrpeBa

IH6

AJIUTCIIBHO JOITYCTUMBIM TOKOM.

1.3. Bpi6op KOIHMYECTBA U MOIIHOCTU TPAaHCPOPMATOPOB HAa MOJACTAHIUAX:

Br16op konuuecTBa TpaHchOpMaTOPOB 3aBUCUT OT TpeOOBaHMI K HAJEKHOCTH SJIEKTPO-
cHaOxenus nuraronuxcs ot [1C norpedbuteneit. B npaktuke npoexktupoBanus Ha [IC pexomeH-
JyeTcsl, Kak MpaBUJIo, yCTaHOBKA IBYX TpaHchopmaropoB. [IpuHuMaem koindyecTBo TpaHchop-
MaTopoB N, = 2.

Br160p TpancdopmaTopa 1o SKOHOMHUUECKOMY KPUTEPUIO HE MPOU3BOJUTCS, a IPOU3BO-
JUTCS TI0 HArPy30YHOUM CIIOCOOHOCTH, T.€. MOIIIHOCTh TpaHC(hOopMaTopa BIOUPAIOT MO JOMYCTH-
Moif Harpy3ske. [Ipu oTcyTcTBUM rpaduKa Harpy3KH BEIOOP MPOU3BOAUTCS MO YIIPOILIEHHOM cXeMe,
a UIMEHHO 110 Meperpy3Ke B MOCIeaBaApUHHOM PEXHUME, T.€.:

k1—11 ' Pmal(c

ST HOM = !

kaBap -cos(n, — 1)
rne ki_j; — koaddumment yaactus B Harpy3ke norpedureneii | u |l kareropun no crenenn
HaJeKXHOCTH 31eKTpocHa0)eHus (Ki_jj = 1); Kapap — AOMYCTUMBIN KOD(DOHUIMEHT MEeperpy3Ku

TpaHcdopmaTopa B aBapuiiHoM citydae (Kys,p, = 1,4 mpu neperpyske 10 20 MEHYT).

MOIIHOCTh KaXJ0T0 U3 ABYX TpaHCPOpMaTopoB BeIOMpaeTcs He 6onee 70% MakcuMmalb-
Hoii Harpy3ku I1C, moaToMy pacueTsl MOKHO YIIPOCUTH:

ST HOM 2 0J7PMaKCl

rae 0,7P,.xc — pacdeTHast MOIIIHOCTH TpaHchopMaTopa.
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Spac‘{ = 0'7PM3KC

ITo momHOCTH S, o) U3 [2, TAOM. 5.12] BEIOMpaeM moaxosuuii Tpanchopmarop — TMH-
1000/35.

Brinuiiem karanokHble JaHHbIE JAHHOTO TpaHchopMarTopa:

HomunaneHass MOmHOCTh S,y = 10 MBA; HOMUHaNbHOE JMHEHHOE HAMPSHKEHHE 00-
motku BH Ug . = 36,75 kB; HOMuHanbHOE nmHelHOe Hampshkerne oomMotkun HH Uy yom =
10,5 kB; perynmupoBanne HanpspkeHus +Ng., = 19 - 1,3 %; HOMUHAIIbEHOE 3HAYCHUE HampsIKe-
HUS KOPOTKOTO 3aMbIKaHus U, = 7,5 %; akTHBHBIE TOTEpU KOPOTKOTO 3aMbikanus AP, = 65 kBr;
notepu xosioctoro xona APy, = 14,5 kBT; HOMUHANBHOE 3HAYEHHE TOKA XOJIOCTOrO Xoha I, =
0,8 %; akTuBHOE conpoTuBiieHue Tpanchopmaropa R, = 0,88 Om; UHIYKTUBHOE CONTPOTUBIICHUE
tpancopmaropa X, = 10,1 Om; peakTuBHBIE TOTEpU KOPOTKOTO 3aMbikanust AQ, = 80 kBap.

2. Pacuyer anexTpuyeckoro pexuma

2.1. CocraBieHHUE CXEMBbl 3aMEIICHUS IEKTPUUECKON CETHU U ONpeelieHHne
ee nmapaMeTpoB

’
7 7 A/
X B %

WI{&J,W\ et

|
| s
/ "Vsappa, 2 Z

PI/ICYHOK 2. — Cxema 3aMCIICHUA BHCKTqueCKOﬁ CCTHU

BcnomorarenbHEIe PpaCUCThI:

1) OnpenenyM akTUBHOE CONPOTUBIIEHUE OJHOLIETIHOM JTMHUU:
Ry =10 L

2) OnpenenyM peakTUBHOE CONPOTUBIICHUE OIHOLICTTHOM:
Xn1 =Xo- L

3) OnpenenyM akTUBHOE CONPOTHUBIIEHUE IBYXIIETTHOM JINHUU:
RJI = Rﬂl/ 2

4) OnpenenyM peakTUBHOE CONIPOTUBIICHUE ABYXLENHOW JTMHHUU:

Xn = an/ 2.

Harpyska u HanpsikeHue 3a/1aHbl B pa3HbIX y3i1ax. Takoro Tura 3a1ayl pemarTcsl MeTo-

J0M I/ITepaHI/II\/’I. CYTI) METOJa 3aKJIH0YacTCs B 3aJaHUHU HAaYaJIbHOT'O 3HAYCHUA HEU3BECTHOU BEIIH-
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YUHBI (HAMPsDKEHNUs ), a 3aTeM B MOJIYY€HUHU pe3ysbTaTa pelieHHeM U MOoCIe10BaTeIbHBIMU MPH-
omkenusiMu. Perienne JaHHBIM METOI0M ITPOBOJIMTCSA B JIBa ATaIa: «PacyeT MOTOKOB MOIIHOCTH

C YYETOM IOTEPh MOLTHOCTU» U «PacCUeT HAIPSDKEHUH B y3J1ax».

2.2. PacyeT MOTOKOB MOIIHOCTU M C YYETOM MOTEPh MOUIHOCTH

Hcxons u3 Toro, 4to U3BECTHA MOIIHOCTh HArpy3Ku MpPUMEM, UYTO HAIpPSHKEHUS BO BCEX
0003HaYeHHBIX y37aX cxembl (1, 2, 2”) oquHakoBbl U paBHbI U, = 35 kB. Pacder motokoB Mori-
HOCTH BEJETCS C KOHIIA JIMHUM OT y3i1a 2’:

1) Onpenenum MOTOK MOIIHOCTH B KOHIIE y4acTKa MeXay y3iaamu 1 u 2:

_TZ = §H

Omnpenenum MOTOK MOIIHOCTH B HaYalle y4yacTKa Mexay y3namu 1 u 2:

Sty = Sfz + AS; = S{; + (S12/Unow)? (R +X1) /2 MBA;

2) OnpenenuM MOTOK MOIIHOCTH B KOHIIE ydacTka Mexay y3namu 0 u 1:

So1 = Siz + ASy = S, + AR 4 jAQ, MBA;

Onpenenum MOayJb IOJHON MOLTHOCTH:

K =+/11,0432 + 6,6452 = 12,914 MBA.

3) OnpenenyM MOTOK MOIIHOCTH B Hayasle ydyacTka Mexay y3iaamu O u 1:

S61 = S61 + AS; = S51 + (S§1/Unom)? - (R, +jX,) MBA;

1o HaliieHHBIM Ha NpEeAbIAYIIEM dTare NOTOKaM MOITHOCTH U U3BECTHOM Haps>KEHUH Ha
UIT naxoaum HampspbkeHue B y3nax (1, 2, 2°):

1) Onpenenum HanpsiKeHHe B ysie 1:
_ PBoi "Ry + Qo1 - X, «

Uo

U1:UO_AUJ-I:U0 B,

2) Onpenenum HarpsKEHHE B y3iie 2:
_PlelRT'i_QliIZ * X;
2 - U1

U,=U, — AU, = U, KB;

3) Onpenenum HanpsKEHHE B y3iie 27:
Ué = UZ/nT = U2 ) WZ/WI ~ UZ ) UH HOM/UB HOM KB;

4) OHpCIleJ'II/IM OTKJIOHCHHEC HAIIPSAKCHUA OT HOMUHAJIBHOT'O:

UI
SU=—2—".100%
Uy

[TonyyeHHOe 3HaUeHME HANPSIKEHUs Ha IIMHAX MOTpeOuTeNel yJoBIETBOPsET TpeOoBa-
HusiMm [OCT 13109-97 [3, ¢. 9], pernaMeHTHPYIOIINM [TOKa3aTeNy KauecTBa HanpshkeHus. B Hop-

MaJIbHOM peKUMe paboThl HANPSHKEHHE MOXKET OTKIOHAThCSA Ha £5% 0T Uyypy,.
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5. Inan-2paghux evinonnenus 3a0anus

HCHUA CIICAYIOINNX 3TAIlOB!:

Pabora Han pacueTHo-rpaduyeckoil paboToil MOXKET OBITH MpeACTaBICHA B BHJIE BBINOJI-

Ne
Hanmenoanue 3rana Cpoku BBINOJHEHUS
/i
Ounas popma o0OyueHust
Ha nepsom
1. [Tonyuenus 3aganus
IIPAKTUYECKOM 3aHSATUU
Ha neppom
2. [lepBryHas KOHCYNbTALMS C IPENOIaBaTeIeM
PaKTUYECKOM 3aHITUU
3. PaGora ¢ nHpOpMAITMOHHBIMH HCTOYHUKAMH B teuenuu cemectpa
4. Hanmcanue KOHTPOJIbHOW pabOTHI B teuenun cemectpa
S. [IpenocraBiieHne KOHTPOJIBLHON pabOTHI Ha Kadenpy B Teuenuu cemectpa
Ha nocnennem
6. 3ammTa KOHTPOJIBHON paboOTHI
IPAKTUYECKOM 3aHSATUU
3aounas popma o0yueHus
Ha neppom
1. [Tonyuyenus 3ananus
IPAKTUYECKOM 3aHSATUU
Ha nepsom
2. IlepBuuHas KOHCYIbTAIMSA C IPENOJABATEIIEM
IIPAKTUYECKOM 3aHATUU
3. Pabora ¢ nHpOpMaAIIMOHHBIMH HCTOUHUKAMHU B teuenuu ceccumn
4. Hanucanue koHTposbHON paboTHI B teuennn ceccun
S. [IpenocraBieHne KOHTPOJIBLHON PabOTHI Ha Kadenpy B teuennu ceccun
Ha nocnennem
6. 3ammTa KOHTPOJIBHON paboOTHI
IPAKTUYECKOM 3aHSATUU
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6. Kpumepuu ouenueanus paoomaol

B 1ems1X moBBIIIEHHS Ka4eCTBA BHITIOJTHAEMBIX PACYCTHO-TPAPUIECKUX PadOT MpernoiaBa-
TeJb PYKOBOJCTBYETCS CIEIYIOIIMMH KPUTEPHUSIMU OLICHUBAHUS MMCbMEHHBIX Pa0OT CTYIEHTOB.

Ouenka «zaumeno (Omanyno)» 6blCMAGAACMCA, eCaU CHYOCHM.:

— MPEJICTaBHII pacueTHO-TpapHUUECKyto paboTy B yCTAaHOBJICHHBIH CPOK U OOPMHI €€ B
CTPOTOM COOTBETCTBUH C U3JIOKEHHBIMU TPEOOBAHUSIMH;

— UCIOJIb30BaJ PEKOMEHIOBAHHYIO U JOIOJHUTEIBbHYIO yUEOHYIO U CTPAHOBEUYECKYIO JIH-
Teparypy;

— IPY BBIIOJHEHUH YIPa)KHEHUH OKa3aJl BHICOKUM YpOBEHb 3HAHUS JIEKCUKO-TpaMMaTH-
YECKOr'0 U CTPAHOBEIYECKOr0 MaTepuaia Mo 3aJaHHOW TeMaTHKe, MPOSBUJI TBOPUYECKUH MOAX0]
IIPY OTBETE Ha BOMPOCHI, YMEHHE TI1yOOKO aHAIM3UPOBATh PodIieMy U JesaTh 0000I11at011e Bbl-
BOJIBI;

— BBINOJIHWI pabOTy TPaMOTHO C TOYKH 3PEHMsI IOCTaBJICHHOM 3ajauu, T.€. 0€3 olunOoK U
HEJI0YETOB WX JAOIYCTHII He 00jIee OJJHOrO He04eTa.

Ouenka «3aumeno (Xopouio)» 8bICIABIACHICA, €C/IU CHLYOCHM:

— MPEJICTaBHII pacueTHO-TpapUuecKyt0 paboTy B YCTaHOBIEHHBIN CPOK U 0(OPMUII €€ B
COOTBETCTBUH C U3JI0KECHHBIMU TpC6OBaHI/I$IMI/I;

— UCTIOJIh30BAJI PCKOMEHIOBAaHHYIO U JIOTIOJIHUTEIBHYIO JIHTEPATYPY;

— MPU BBINOJIHEHUH YITPaXKHEHUHN TIOKa3aJl XOPOIINH ypOBEHb 3HAHUS JIEKCUKO-TpaMMaTH-
YeCKOTr0 ¥ CTPaHOBEAYECKOr0 MaTepHraia 1o 3aIaHHON TeMaTHKe, TPAKTUYEeCKH IPaBUIBLHO chop-
MYJIIMPOBAJI OTBETHI HA ITOCTABJICHHBIC BOIIPOCHI, MTPEACTABUIT 061]166 3HAHUC I/IH(l)OpMaHI/H/I 1o Ipo-
oieme;

— BBIMOJHWI paboOTy MOJHOCTHIO, HO JOMYCTUN B HEW: a) He Oojee OIHON HerpyOoi
OIIMOKU ¥ OJJHOTO Hefo4eTa 0) Uiu He 0oJiee IBYX HEJIOUETOB.

OlleHKa «3aumeHo (Y0081emeopumesibHo)» 8bICHIAGIACHCA, eC/IU CHLYOCHH:

— MpeACTaBUI pabOTy B YCTAHOBIIEHHBIM CPOK, MpH 0(OpMIICHUH pabOThl AOMYCTUIT He-
3HAYUTEJIbHbBIC OTKIOHEHHUS OT U3JI0KEHHBIX TPEOOBaHUI;

— MOKa3aJ JOCTAaTOYHbIE 3HAHUS 110 OCHOBHBIM T€MaM KOHTPOJIBHON paboThI;

— HCIOJTb30Bal PEKOMEHIOBAHHYIO JIUTEPATYDPY;

— BBITOJIHWI HE MEHEe MOJIOBUHBI pabOoThI WIIM JIOMYCTUII B HE a) He Ooliee ABYX TPyOBIX
omnOoK, 0) uiu He 6osee 0THOM Tpy0oil OMMOKY M OJTHOTO HEJ0YETa, B) WM HE 0oJiee IBYX-TPex
HErpyObIX OIMOOK, T') WM OJHON Herpy0oil OIIMOKM U TpeX HEI0YETOB, 1) WIH IPU OTCYTCTBUU

ommOO0K, HO TIPU HATTUYIUH 4-5 HETOUYETOB.
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Ouenka «nezaumeno (1eyoos1emeopumesivbio)y) 6blCmagiaemc:

— KOT'JIa YMCJIO OMNOOK U HEJJOYETOB MPEBOCXOIUT HOPMY, IPH KOTOPOU MOXKET OBITh BbI-
CTaBJICHA OLIEHKA «3aYTE€HO (yIOBJIETBOPUTEILHO)» WIH €CIIU IIPaBUIIBHO BBIIIOJHEHO MEHEE I10-
JIOBUHBI PabOTHI;

— €CJIM CTYJIEHT HE IIPUCTYIa K BBIIIOJHEHHUIO pa0OThI WM MPAaBUIBHO BBIIOJIHUI HE 00-

nee 10 mpoLIeHTOB BCEX 3a/IaHUM.
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7. Ilopaook 3auwgumut padomul

Hanucannast cTyqeHTOM pacdeTHO-rpaduaeckast padbora craercs Ha Kageapy B CpoOK s
peueH3upoBanus. CTyIEeHT 3alUILAeT pacyeTHO-rpaduyecKkyro paboTy A0 3K3aMeHa (3adeTa) Ie-
pen npenonasaresneM. bes 3amutel PI'P cTyneHT k sx3aMeny (3a4eTy) He JOIyCKaeTcsl.

Pabota He gomyckaeTcs K 3alIuTe, €ClIi OHa He HOCUT CaMOCTOSITENIbHOTO XapaKTepa, CIiu-
CaHa W3 JUTEPATYPHBIX UCTOYHUKOB MJIM Y JPYTHMX aBTOPOB, €CIM OCHOBHBIE BOIPOCHI HE pac-
KPBIThI, U3JI0KEHBI CXEMaTUYHO, (parMEHTapHO, B TEKCTE COIEPIKATCS OIIMOKHM, HAYUHBIH anmna-
pat opopMIIeH HeNPaBUIIbHO, TEKCT HAITUCaH HEOPEIKHO.

B xoze 3ammTel KOHTPOJIBHOM paboThI 33/1a4a CTyIeHTa — TI0Ka3aTh yrIIyOJeHHOE TTOHH-
MaHHUE BOIIPOCOB KOHKPETHON TEMBI, XOPOIIEE BIIaIEHUE MAaTEPUAIOM I10 TEME.

3ammra pacyeTHO-rpaduueckoil paboThl MOKET MPOXOAUTh B PA3JIMYHBIX (hopMax IO
YCMOTPEHHIO NPENOAaBaATENs:

— B (hopMe UHMBUYaTIbHOU Oece/bl CTYJEHTa C PyKOBOJIUTEJIEM 10 OCHOBHBIM I1OJIOXKE-
HUSM pabOThI;

— B (hpopMe MHIMBUAYAIbHON 3alUThl B IPUCYTCTBUM BCEH TPYIIIBI CTY/IEHTOB;

— B (hopMe rpynnoBoi 3aluThl — OJIHOBPEMEHHOM 3aIUThl KOHTPOJIBHOW paboThI 1O OJ-
HOMY HaIIpaBJICHUIO. B 3TOM cilydae KaKJblil CIIEAUT 3a XOI0M PaCCyKICHUM TOBAPUILEH, TOIT0JI-
HSIET, YTOUHSIET UX, UTO, HECOMHEHHO, YCUJIMBAET pabOTy MBICIIHM U CLIOCOOCTBYET Pa3BUTHIO 3KO-
HOMUYECKOI'0 MBIIIIJICHHUS.

JIro0ast popma 3alUThl KOHTPOIBHOM paboThl YUUT OTCTAaUBAaTh CBOIO TOUKY 3pEHUs, yoe-

JTUTEIHLHO apTyMEHTHPOBATH €€, YTO CIIOCOOCTBYET MEePEPACTAHUIO 3HAHUM B YOCKICHHUS.
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8. Yueono-memoouueckoe u ungpopmayuonnoe ovecneuenue oucyuniIuHbl

8.1 Ilepeuenv 0cHOGHOI U 0ONOIHUMENbHOU TUMEPAMYPbl, HEOOXO00UMOIL 01 0C80e-
HUA OUCUUNIUHDL

8.1.2 Ilepeuensv ochosHoll Numepamypol:

1. Ko6ener A.B. Pexumbl paGoThI 3J€KTPOIHEPTETUYECKUX CHUCTEM [DJIEKTPOHHBIN pe-
cypc] : yuebHoe mocobue asisi 6akaJaBpoOB M MAarkMCTPOB HAIpPaBICHUS «DIEKTPOIHEPTeTHKA /
A.B. Ko-6eneB, C.B. Koueprun, E.A. Iledarun. — DeKTpoH. TEKCTOBbIC JaHHbIE. — TamOO0B:
TamO0B-CKHIi TOCYIapCTBEHHBIN TexHudyeckuii yauepeurer, 9bC ACB, 2015. — 80 ¢. — 978-
5-8265-1411-5. — Pexxum nmoctyna: http://www.iprbookshop.ru/64564.html

2. Anannuena, C. C. AHanIM3 3J€KTPOIHEPreTUUECKUX CETEN U CUCTEM B ITpUMEpax  3aja-
yax : yuebHoe nocoobue / C. C. Anannuesa, C. H. llemor. — ExarepunOypr : Ypanbckuit dene-
panbnblil yausepcuteT, 9bC ACB, 2016. — 176 ¢. — ISBN 978-5-7996-1784-4. — Tekcr : anek-
TPOHHBIA // DnekrpoHHO-OMOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65910.html

3. MonenupoBaHue B AJIEKTPOdHEpreTuke [DIeKTpoHHbIN pecypce] : yuedHoe mocodue /
A.®. [IlaTanos [u 1p.]. — DAEKTPOH. TEKCTOBbIE aHHbIe. — CTaBpomnoib: CTaBpONoJIbCKUI roc-
yIapcTBeHHBIN arpapHbiii yauBepeuteT, AIPYC, 2014. — 140 c. — 978-5-9596-1059-3. — Pe-
kUM foctyna: http://www.iprbookshop.ru/47317.html

4. KopotkeBud, M. A. DkcrmyaTanus 31eKTpHuecKux cetei : yueouuk / M. A. Kopotke-
BHY. — MuHCcK : Beimitmas mkona, 2014, — 351 ¢. — ISBN 978-985-06-2397-3. — Tekcr :
ANEKTPOHHBIN // DnexkTpoHHO-OmMOMMoreuyHass cuctema [PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/35574.html

8.1.3 Ilepeuensv 0ononinumenvHoll 1UmMepamypeol:

1. ®ageena, I'. A. IlpoekTupoBaHme pacpeIeTUTENbHBIX JIEKTPUUECKUX CETEH : yueOHOe
nocobue / I'. A. @aneesa, B. T. ®enun ; mox penakmueit B. T. ®equn. — MuHck : Beimmiimas
mkoia, 2009. — 365 ¢. — ISBN 978-985-06-1597-8. — TekcT : 37eKTpOHHBIH // DIeKTPOHHO-
oubmmoteunas cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/20124.html

2. Pycuna, A. I'. baiaHchl MOIIIHOCTH ¥ BBIPAOOTKH 3JIEKTPOIHEPTHH B DJIEKTPOIHEPreTH -
YyecKkoi cucteme : yuebHo-metoanueckoe nocodue / A. I'. Pycuna, T. A. ®ununnosa. — HoBocu-
6upck : HoBocuOupckuii rocy1apcTBeHHbIN TexHuYeckuit yausepcurert, 2012. — 55 ¢. — ISBN
978-5-7782-1935-9. — Tekct : 3JeKTpOHHBIH // DnekTpoHHO-OuOmmoreuHas cucrema IPR

BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/45078.html.
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8.2 Ilepeuensv yueono-memoouueckozo obecneueHus camocmoameibHoll paoomot ooy-
Yauuxca no OUCYUNIUHE

1. Meroauueckue yKazaHus 1O BBITOJHEHUIO Ja00paTopHbIX padboT o qucuuminae «Oc-
HOBBI TPOEKTUPOBAHUSI pACTIPEACIIUTEIbHBIX CETEH.

2. Metonuyeckue yka3zaHus IO BBIMOJIHEHUIO MPAKTUYECKUX paboT nmo aucturuimue «Oc-
HOBBI IPOEKTUPOBAHMSI paCIIPECIIUTENbHBIX CETEN».

3. Meronuyeckue yka3aHHs 110 BHIIIOJIHEHUIO PacYeTHO-TpaduuecKoil paboThl O TUCIIH-
winHe «OCHOBBI MPOEKTUPOBAHUS PACIIPEICTUTENBHBIX CETEH.

4. Meronuyeckue yKa3zaHUsl 10 OpraHU3aluu U MPOBEICHUIO CAaMOCTOSITENEHON paboThI

IO JUCHMITIIMHE «OCHOBEI IMPOCKTUPOBAHUA PACIIPCACTIUTCIIBHBIX CeTe.

8.3 Ilepeuens pecypcoé unghopmauuoHHo-meneKoMmyHuKayuonnou cemu Humepnem,
Heo0X00UMBbIX 07151 0C60CHUS OUCUUNTIUHDL
1. http://www.biblioclub.ru -OBC "YHuuBepcurerckas OubaroTeka oHimanH"

2. http://www.iprbookshop.ru/ - Dnexkrponno- 6ubnuoreunas cucrema [IPRbooks
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MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EIEPALINN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OGPA30OBATEJIbHOE YUPEX/IE-
HUE BBICIHEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKUI ®EJIEPAJIbHBI YHUBEPCUTET»

[Tsturopckuit unctutyt (punuan) CKOY

MeToanyeckue yKazaHus

0 OPraHU3allUU U TPOBEACHUIO CAMOCTOSITEIIbHON PaboThI
no puctummiae «OCHOBBI ITIPOEKTHUPOBAHMA PACITPEJEJIMTEJIBHBIX CETEWM»
JUTSL CTYJICHTOB HAIIPaBJICHUS TOATOTOBKHU
13.03.02 DneKTposHEepreTHKa 1 JIEKTPOTEXHUKA
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~N O BAoWwDN

Conepxanue

Beenenue

OO01mas xapakTepUCTUKa CAaMOCTOATEIbHONM paboThl 00y4aroIIerocs npu u3yde-
HUU TUCUUTUTMHBI «OCHOBBI TPOEKTUPOBAHUS PACTIPEICIUTEIbHBIX CETEH»
[Tnan-rpaduk BBITOJHEHUS CAMOCTOSITEILHON PaObOTHI

KoHTpoTbHBIE TOYKH ¥ BHJIBI OTYETHOCTH 110 HUM

MeTtoauueckue peKOMEeHIalliy 110 U3YYEHHUIO TEOPETUYECKOro MaTepralia
MeTtoauueckue yKa3aHus 1o MOJArOTOBKE K pacueTHO-Tpaduyeckoit pabote

Y4eOHo-MeToAruecKoe U HH(POPMAIIMOHHOE 00ECTICUCHHIE TUCITUTUIAHBI
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BBenenne

CamocrosrenbHas paboTa — maHupyemast yueonas, yueOHO-UCCIIeI0BATENIbCKAsA, HAYYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHINOIHIEMAas BO BHEAYTUTOPHOE (2yIUTOPHOE) BpeMs 110
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOro
ydactus (MIpYU YaCTUYHOM HEMOCPECTBEHHOM y4aCTUH MIPENOIaBaTelisl, OCTABISIONIEM BEYIIYIO
pOJIb 32 pabOTOMN CTY/IEHTOB).

CamocrosTenpHas pabora cTyneHToB B BY3e siBisercs Ba)KHbIM BHIOM YYCOHOW U Hay4-
HOM JIeATEIbHOCTH CTY/ICHTA.

Benymas nens opranuszanuu u ocymiectsienus CPC momkHa coBnagaTs ¢ 1enpio ooyde-
HUS CTYyJIEHTa — IMOATOTOBKOM OakanaBpa ¢ BeiciinM oopazoBanueM. [1pu opranuzaiuu CPC Bax-
HBIM ¥ HEOOXOMMBIM YCIIOBUEM CTAaHOBSTCS ()OPMUPOBAHUE YMEHHUS CAMOCTOSITEIILHON PabOThI
JUTSI IPUOOpETEHNS 3HAHWH, HABBIKOB M BO3MOXHOCTHU OpraHU3alluy yueOHOU U HAYYHOH e TeIIb-
HOCTH.

[lenpro caMOCTOSITETLHOM PabOThI CTYJICHTOB SIBIIICTCSI OBNIaJcHHE (DyHIaMEHTATIbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEIBHOCTH MO MPOMUITIO, ONTBITOM
TBOPUYECKOH, HCCIEN0BATENbCKON NesTeNbHOCTH. CaMocTosTenbHas padoTa CTyIEHTOB CIOC00-
CTBYET Pa3BUTHUIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH W OPraHM30BAaHHOCTH, TBOPYECKOTO

MOJIX0/Ia K PELIECHUIO Mpo0JIeM y4eOHOro 1 NpoQeccroHaIbHOTO YPOBHSL.
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O01mas XxapaKTepUCTHKA CAMOCTOSTEJIbHON PA00THI 00y4al0IIerocsi Npu U3y4YeHHH

AUCIHHUITINHBI «OCHOBBI MPOCKTHPOBAHUS PACHPEACTUTEIBbHBIX ceTei»

CamocrosiTenbHas paboTa - IiiaHupyemMasi yueoHasi, yueOHO-UCCIIeJOBaTeNbCKas, HAyYHO-
HCCIIeIOBaTeNbCKas paboTa CTyIEHTOB, BHIIOIHIEMAas BO BHEAYTUTOPHOE (ayIUTOPHOE) BpeMs 110
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOTO
ydacTus (IpU 4YaCTUYHOM HETIOCPEICTBEHHOM YJaCTHH IIPENO1aBaTeNsl, OCTABISAIOIEM BEYILYIO
POJIb 32 pabOTOM CTYICHTOB).

CamocrosTenpHas pabora cTyeHToB B BY3e siBisercs Ba)KHbIM BHIOM YYCOHOW U Hay4-
HOU JIesATeNbHOCTH cTyAeHTa. CaMocTosITeNIbHAs padoTa CTYJICHTOB UTPAET 3HAYUTEIBHYIO POJIb B
pPEUTHHTOBOI TexHOIOTUU 00yueHus. B cBs3u ¢ atuMm, oOyuenne B BY3e BkirouaeT B cedst aBe,
MPAKTUYECKH OJMHAKOBBIC IO 00bEMY M B3aMMOBIHUSHUIO YacTU — Mpoliecca OOy4eHHUs U IMPo-
necca camoooydenus. [losromy CPC nomxkHa ctath 3 QeKTUBHON U 1eJIeHaNpaBIeHHOM paboToi
CTYJEHTA.

K coBpemeHHOMY crienagucTy 00IEeCTBO NPEABSABISAET JOCTATOYHO LIMPOKUN ITEpEeUEHb
TpeOOoBaHUil, Cpeal KOTOPHIX HEMAOBAKHOE 3HAYCHHE UMEET HAIMYUE Y BBIITYCKHUKOB OMpe/e-
JICHHBIX CIOCOOHOCTEN U YMEHUS CaMOCTOATEIHHO J00BIBATh 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB,
CHCTEMaTH3UPOBATh MOJIYICHHYIO HH(POPMAIINIO, 1aBaTh OIIEHKY KOHKPETHOH ()MHAHCOBOW CHUTY-
aruu. @opmupoBaHUe TaKOro yMEHHUsS] IPOUCXOAUT B TEUEHHE BCErO Mepuoja 0O0ydeHHUs yepes
y4acTHe CTYJEHTOB B MPAKTUYECKHX 3aHATHX, BBIIIOJHEHHE KOHTPOJBHBIX 3a/laHUIl M TECTOB,
HalMCcaHUe KypCOBBIX U BBIITYCKHBIX KBATH(UKAMOHHBIX padoT. [Ipu 3TOM camocTosTeNbHAs pa-
00Ta CTYJEHTOB UTPaeT pelIalollyI0 POjb B X0/I€ BCEro yueOHOro mpoliecca.

Benymas nens oprannzanuu u ocymectsienuss CPC nomkHa coBnagarh ¢ Lelblo o0yde-
HUS CTyJIeHTa — IOJATrOTOBKOM crenuanucra 1 6akaigaBpa ¢ BelcnM oOpa3oBanueM. I1pu opranu-
3anuuu CPC BakHBIM U HEOOXOJIMMBIM YCIOBHUEM CTAHOBSTCS (POPMHUPOBAHUE YMEHHS CAMOCTOSI-
TeIbHOU paboThI Ui NPUOOPETEHNS 3HAHUM, HABBIKOB M BO3MOKHOCTH OpPraHU3alluy yueOHO! 1
Hay4YHOU JEATEIbHOCTH.

@DopMbI CaMOCTOATENBHOM PabOoThI CTYJEHTOB pa3Ho00Opa3Hbl. B cooTBeTcTBUM ¢ paboueit
IPOTPaMMOM JTHUCIUIUIUHBI IPEIYCMOTPEHbI CIEAYIOIINE BUbI CAMOCTOSITEIbHON PabOThI CTY-
JeHTa:

- CaMOCTOSATEIbHOE U3YUEHHUE JINTEPATYPhI;

- CaMOCTOSTENBHOE PELIEHUE 3a/1aY;

- BBIIIOJIHEHUE KYPCOBOTO MTPOEKTA.

Ilenv camocmoamenvho2o uzyuenus aumepamypsvt — CAMOCTOSATEIHHOE OBJIAJICHUE 3HA-

HUSIMH, OIIBITOM I/ICCJ'I@)IOB&TCJ'IBCKOIZ JCATCIIbHOCTH.
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3aoauamu caMoCTOSTETLHOTO U3YUCHHS JTUTEPATYPHI SBISIFOTCS:

o yrIIyOJICHHE U PACIIMPEHUE TEOPETHUSCKUX 3HAHUIA,

o (dbopMHUpOBaHUE YMEHHUI HCIIOJIL30BaTh HOPMATHBHYIO, IMPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO M CIICIHATbHYIO IUTEPaTypYy;

o pa3BUTHE MTO3HABATEIBHBIX CIIOCOOHOCTEH U aKTHBHOCTH CTY/ICHTOB.

Ilens camocmoamenvhozo pewienusn 3a0au - oBjajieHHe MPO(HECCHOHATLHBIMUA YMEHH-
SIMHA Y HaBBIKAMH JIEATEIIBHOCTH 110 IPOGUITIO OYAyIIel eI TeIIbHOCTH.

3adauamu caMOCTOATEILHOTO PEIICHUS 3a/1a4 SIBISIOTCS:

J CUCTEMAaTH3AIMs U 3aKPEIJICHUE MOJYICHHBIX TCOPETHYECKUX 3HAHUW M MPAKTHU-
YECKUX YMCHHI CTY/ICHTOB;

. (hopMUPOBaHKE CAMOCTOSITSIILHOCTH MBITIICHUS, CIIOCOOHOCTEH K CAMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAaMOPCaTH3aIIHH;

. Pa3BHUTHE UCCIICIOBATEILCKAX YMEHUH.

Ienvto camocmoamenvHo2o 6bINOAHEHUA PACUEMHO-2pAduUecKoil padomsl TIO TUCIU-
IUTMHE SIBJISICTCS OBJIaJICHUE PYHIaMEHTAIbHBIMU 3HAHUSIMH, TPOPECCUOHATBHBIMI YMCHHUSMHU U
HABBIKAMU JICSITSILHOCTH 110 MPOQIIIIO, ONTBITOM TBOPUYECKOM, HCCIIET0BATEIHCKOM ACITSILHOCTH.

3adauamu naHHOTO BUA CAMOCTOSTEIILHONW PAOOTHI CTYACHTA SIBISIOTCS:

. CUCTeMATH3aIMs U 3aKPeIJICHUE IMOJTYICHHBIX TCOPETUYCCKUX 3HAHUU W MPAKTH-
YECKUX YMEHHH CTY/ICHTOB;

. yrI1yOJICHHEe U paclIMpEeHNe TCOPSTHUSCKUX 3HAHMIA,

. (GbopMUPOBaHWE YMEHHH HCIIOIH30BaTh HOPMATHBHYIO, MPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAITUIO U CTICIIHATIBHYIO TUTEPATypy;

. pPa3BHUTHE TIO3HABATEIHLHBIX CIIOCOOHOCTEH M aKTHBHOCTHU CTYJICHTOB: TBOPUECKOMH
WHUITMATHBBI, CAMOCTOSTEITLHOCTH, OTBETCTBEHHOCTH U OPTaHU30BAHHOCTH,

. (hopMUPOBaHHE CAMOCTOSITSIILHOCTH MBITIIICHUS, CIIOCOOHOCTEH K CAMOPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

o pa3BHUTHE UCCIICJOBATEILCKUX YMEHUIA;

J WCTIOJIh30BaHUE MaTepHaia, COOPaHHOTO M IMONYYEHHOTO B XOJ€ CaMOCTOSTENb-
HBIX 3aHATUH Ha CEMHHApaX, Ha MPAKTHYECKUX ¥ JJAOOPATOPHBIX 3aHATHIX, IPH HAITUCAHUH KYyp-

COBOM pabOTHI.
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B pesynbrare ocBOEHUS TUCHUIUIMHBI (OPMUPYIOTCS CIEIYIOMIMNA MepedyeHb IIaHupye-

MBIX PE3YJIbTAaTOB O6yquI/I$I 110 JUCHUILIIMHE, COOTHECEHHBIX C IJIaHUPYEMBIMU PE3YyJIbTaTaMU

OCBOEHUS1 00pa30BaTENbHOM IPOrpaMMBl:

Kox, popmynupoBka komme-
TEHLIUU

Kox, popmynupoBka nnauka-
Topa

[Inanupyemblie pe3ynbTaThl

o0yueHus o TUCIUILINHE
(MonyII0), XapakTepu3yro-
1ue sTamnsl GOpMUPOBAHUS
KOMIIETECHIIMI, HHIUKATOPOB

ITK-1 CnocoGeH y4acTBOBaTh
B IIPOCKTHPOBAHUU CHCTEM
INMEKTPOCHAOKCHHUS

N/-2nk-1 Beibupaer Tumnossie
MPOEKTHBIE PEIICHUS CHCTEM
AEKTPOCHAOKEHUS

3HAeT CXEMbl B OCHOBHOE
o0opyIoBaHuE IIEKTPUYIC-
CKHUX CETCH, MPOCThIC KOH-
CTPYKIIMH 3JICKTPOIHEPIeTH-
YEeCKUX 00BEKTOB MUTAIOIINX
9YHEPrOCUCTEM.

N J1-3nk-1 O6G0CHOBBIBAET BhI-
00p mapamMeTpoB IEKTPOOOO-
PYIOBaHUS CUCTEM JICKTPO-
CHa6)KCHI/I$I, YUUTBIBasA TCX-
HUYECKUE OIPaHHUYCHHS

Brnaneer Mmetonamu BeiOOpa u
COCTaBJICHUS CXEM JJICKTPH-
YECKHUX CETEH, HAaBBIKAMHU TH-
MIOBOT'O MTPOCKTHPOBAHUS
IEKTPUUECKUX CETEH U yMe-
HUEM TIPAaBHILHO BHIOMPATH
IEKTPUUECKUE CXEMBI C y4e-
TOM 0COOEHHOCTEH UX pa-
00THI ¥ TpeOOBaHUH TTOTpE-
oureneil.

N-5nk-1 JlemoHCTpHpYyeT
NOHUMaHHE B3aUMOCBSI3H 3a-
a4 IpOCKTUPOBAHUSA U OKC-

IUTyaTaluy CUCTEM

VMeeT UCI0JIb30BaTh OCHOBEI
TEOPHH TIepeIauul U pacripe-
JIEJICHUS JIEKTPUUECKOU
DHEPTUH IIPU PEIIECHUN 3a1a4
MIPOEKTUPOBAHUS AIIEKTpHUUE-
CKHMX CeTeH.
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IInan-rpa¢guk BBINOJHEHHS CAMOCTOSATEJIbHON PadoThI

Konpl peanu-

OObeM 4acoB, B TOM YHCIIC

Cpencrsa u Tex- KonraktHas
3yeMbIX KOM- | Bup mpesarensHOCTH CTY-
. HOJIOTHUH! pabota ¢
MIETCHIINH, HH- JICHTOB CPC Bcero
OIICHKH IpernojiaBa-
nukaropa(oB)
TeJaeM
Ounas ¢hopma oOyueHus
7 ceMecTp
CaMocTosTeIbHOE U3Y-
YCHHE JTUTEPATYPHI 10 CobecenoBanue 35,46 3,94 39,4
temam Nel-18
IToaroroska k yekiusm | CobecemoBaHue 3,24 0,36 3,6
ITucemenHbIH
TK-1 [ToaroroBka Kk mpakTu- OTHET © pettie-
N/1-2nk-1 & P HHUH TUMNOBBIX, 3,24 0,36 3,6
YECKHUM 3aHATHIM
WJI-3nk-1 Pa3HOYPOBHBBIX
WJ1-5nk-1 3amay
Moxrorosxa k n1adopa- CobecenoBanne 4,86 0,54 54
TOPHBIM 3aHATHAIM
BeinonHenue pac-
yeTHO-Tpaduueckoit pa- | CobecemoBaHue 18 2 20
OOTHI
Hroro 3a 7 cemecTp: 64,8 7,2 12
HUroro: 64,8 7,2 72
3aounHas popma 00ydeHHS
7 ceMecTp
CamocrosiTenbHOE U3Y-
YEHUE JIUTEPATyPhI 1O CobecenoBanue 96,66 10,74 107,4
TemaMm Nel-18
IToaroroska k nekuusam | CobecenoBanue 0,54 0,06 0,6
ITuceMeHHBIN
ITK-1 [ToaroroBka Kk mpaxkTH- OTHET 0 pettie-
N/1-2nk-1 I P HHUH THITOBBIX, 0,72 0,08 0,8
YCCKHUM 3aHATHIM
NJ-3nk-1 pa3sHOypOBHE-
NJ1-5nk-1 BBIX 3aJa4
Moxrorosxa k n1adopa- Cobecenosanue 1,08 0,12 1,2
TOPHBIM 3aHSATHSIM
Brinosninenue pac-
yeTHO-Tpaduueckoit pa- | CobecemoBaHue 18 2 20
0OTEI
Hroro 3a 7 cemecTp: 117 13 130
Hroro: 117 13 130
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KOHTpOJIbeIe TOYKH U BUJABI OTYCTHOCTH 110 HUM

Ne Bun nesrenbHOCTH CTYIEHTOB Cpoxku KomnuectBo
n/m BBITIOJTHEHUS OaioB
7 cemecTp
1. IIpakTnueckoe 3ansatue Ne 2 6 Hepnens 25
2. JlabopaTtopHoe 3anstre No 4 10 nHenemns 15
3. [TpakTrueckoe 3ansTue Ne 6 16 Henens 15
Hroro 3a 7 cemecTp 55
Hroro 55

MaxkcrMaiabHO BO3MOXHBIN Oalil 3a BeCh TEKYIIMI KOHTPOJIb MaKkCUMaIbHO BO3MOYKHBIN

0aJw1 3a BeCh TEKYIIMM KOHTPOJIb yCTaHABIMBAETCS paBHBIM 55. Tekylliee KOHTPOJIbHOE MEPOIIPU-

ATHC CHUTACTCA CAAHHBIM, €CJIM CTYJACHT IOJYYNII 3a HEI'O HE MCHEC 60% ot YCTAHOBJICHHOI'O IJIsA

OTOI'O KOHTPOJIAI MaKCUMAJIbHOI'O Oanna. PeMTHHIOBBIN 68.J'IJ'I, BBICTaBJIICMBIIN CTYACHTY 3a TCKY-

e KOHTPOJIbHOC MEPOIIPUATUC, CAAHHOC CTYACHTOM B YCTAHOBJICHHBIC Fpa(i)I/IKOM KOHTPOJIbHBIX

MEpOIPUATHIA CPOKH, OIPEEIAETCS CIEAYIOIIM 00pa3oM:

YPOBGHB BBIITOJIHCHHA KOHTPOJIBHOT'O

PetitunroBeril 6amt (B % OT MaKCHUMaIbHOTO

3aJJaHUs Oajia 3a KOHTPOJIBHOE 33aJaHHe)
OTIHYHBIH 100
Xopommuii 80
Y 10BIIETBOPUTETHHBIN 60
HeynosiieTBOpUTENbHBIN 0

PeliTunrosas cuctema ycreBaeMOCTH CTYJ€HTOB HE IPETyCMOTpPEHA JJis 3a04HON (POPMBI

o0OyueHusl.
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MeToanyeckue peKOMEH/IAMUH 10 U3YYEeHHIO TEOPETHYECKOr0 MaTepuasia

CamocrosaTenbHas padoTa CTy/eHTa HAUMHACTCA ¢ BHUMATEIBHOTO O3HAKOMJICHHS C CO-
JiepKaHueM y4eOHOro Kypca.

N3yuenne kaxx0i TeMbl CllelyeT HauMHaTh C BHUMATEJILHOTO 03HAKOMJIEHHsI ¢ HAO0pOM
BONpocoB. OHU OPUEHTUPYIOT CTYAEHTA, OKA3bIBAIOT, YTO OH JOJDKEH 3HATh I10 JIaHHOM TeMe.
Bonpocs! TemMbl Kak ObI HAKJIQABIBAIOTCS HA COOTBETCTBYIOILYIO TTIaBy U30paHHOTO YUeOHHKA WK
yueOHoro nocobus. B utore 10KHO OBITH SICHBIM, KaKue€ BOIIPOCHI TEMbI y4eOHOIO Kypca U ¢
KaKoH IN1yOMHOM pacKpbIThl B KOHKPETHOM y4€OHOM MaTepHalie, a Kakie BOoOIe OnmyIeHsl. Tpe-
OyeTcsi TBOPUECKOE OTHOLIEHUE U K CAMOMY COJIEP>KAHUIO JUCLUILINHBI.

Bompocsl, cocraBstonue ee copepxkanue, 001aJa0T pa3sHOi CTeneHblo BaKHOCTH. EcTh
BOIIPOCHI, BHIMOIHAOLME (PYHKIUIO JJOTHYECKOHN CBSI3KU COJCPKAHUS TEMbI U BCETO Kypca, UMe-
IOTCSI BOIIPOCHI OIKMCATEILHOTO MITH Pa3bsCHUTEIBHOTO XapaKTepa, a TakkKe UCTOPUIECKOro 3KC-
Kypca B 00J1aCTh U3y4aeMO TUCHUIUIMHBL. Bee 3TH BOIIPOChl HE COCTABIIAIOT CYTH MOHSA-TUHHOTO,
KOHIICTITYaJIbHOTO CO/ICPKaHUS TEMBI, HO HEOOXOIUMBI JIJIS IETIOCTHOTO BOCHIPUSATHUS H3y4aeMbIX
po0JieM.

W3yuaemast iuCIUIIMHA UMEET CBOM KaTeropualbHO-MIOHATUIHHBIN antnapaT. HayuHble mo-
HATUS — 3TO Ta 0a3a, Ha KOTOPOW CTpOMTCS Kaxaas Hayka. [IoHSATHS — y3/10Bble, ONOPHbBIE
MYHKTBI KaK Hay4YHOTO, TaK U y4eOHOIro MO3HaHUs, JOTMYECKHE CTYIEHU ABM)KEHUS B yuyede OT
IPOCTOTO K CJIOXKHOMY, OT SIBJIEHUS K CYIIHOCTHU. be3 sicHoro nonuMmanus noHATHH yyeOa KpaiiHe
3aTpyAHSAETCS, a CoiepKaHne MPUOOPETEHHBIX 3HAHUH CTAHOBUTCS TYCKJIBIM, PaCIlJIbIBYATHIM.

CTyneHT JOKEH MOHUMAaTh, YTO CAaMOCTOSITENIbHOE OBJIAJICHUE 3HAHUSIMU SBIISIETCS TJIaB-
HBIM, OTIpeAESIoNMM. BhIciias mkona co3aeT 1ist 3Toro HeoOX0UMBbIE YCIOBHS, TOMOTaeT Oy-
JyIIeMY BBICOKOKBATH(UIIMPOBAHHOMY CIIELUAINCTY OBJIAETh TEXHOJIOTHEH CaMOCTOSTEILHOTO
IIPOU3BOJICTBA 3HAHUM.

B camocrosTenbHOl paboTe cTyeHTaM NMPUXOJUTCS UCIOJIB30BATh JINTEPATYPY pa3any-
HBIX BUJIOB: IEPBOMCTOUYHUKH, MOHOTpapuu, HaydHble COOPHUKHU, XPECTOMATUH, YIE€OHUKH, yueo-
HBbIE [T0COOUS, KYpHAJIBI U JIp. MI3yyeHue Kypca npeanoiaraeT 3HakoMCTBO CTYJICHTOB € OOJIbIIUM
00BbeMOM HayyHOU M y4eOHOHM JUTepaTyphl, YTO, B CBOIO OYEpe]lb, MIOPOXKIAET HEOOXOAUMOCTh
BbIPA0OTKH Y HUX PallMOHAIILHO-KPUTUYECKOTO MOAX0Aa K U3y4aeMbIM UCTOUHUKAM.

UToOBI HE «YTOHYThH» B OTPOMHOM 00BbEME PEKOMEHJOBAHHBIX MY JJIsl U3Y4YEeHUS UCTOY-
HUKOB, CTYJEHT, IIPEXE BCETO, JOJDKEH HAYUUThCS MPAaBUIBHO UX 4nTaTh. [IpaBuibHOE yTeHNE
PEKOMEHI0BAaHHBIX HCTOYHUKOB IIPEIITOJIAracT CIeJ0BaHNE HECKOIBKUM HECIIOKHBIM, HO BECbMa

IMMOJIC3HBIM ITPpaBUJIaAM.
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[IpenBapuTenbHbIil MPOCMOTP KHHUTM BKJIIOYA€T O3HAKOMIIEHHE C TUTYJIBHBIM JIHUCTOM
KHHUTH, aHHOTAIMEH, TPEIMCIIOBUEM, OrjaBieHueM. [Ipu 03HaKOMJICHHH ¢ OTJIaBICHHEM HE00XO0-
JTUMO BBIICTIUTH Pa3Jielibl, TJIaBbl, aparpadsl, MPeACTaBISIONINE IS BaC HHTEpEC, OErIo Ux mpo-
CMOTpETh, HAUTU MeCTa, OTHOCALIMECS K Teme (ab3alpl, CTpaHULbI, naparpadsl), U MO3HAKO-
MUTBCSI C HUMU B OOIIIUX YepTax.

HaquHe H3JJaHUs COIIPOBOXKAAOTCA pa3JIMUHbBIMU BCIIOMOT'aTCJIbHBIMH MaTCpUajlaMH —
HAayY4YHBIM allliapaToM, IO3TOMY BaXXHO 3HATh, U3 KAKUX OCHOBHBLIX 3JICMCHTOB OH COCTOUT, KaKOBbI
ero (pyHkIuu.

3HAKOMCTBO C KHUTOM JIy4Ille BCErO HAUMHATh C U3yUEHUs] aHHOTAllMM — KPaTKO#l Xxapak-
TEPUCTUKHM KHUIH, PACKPBIBAIOIIEH €€ COAEp)KAHME, MICHHYI0, TEMAaTHUYECKYI0 U KAHPOBYIO
HAIPaBICHHOCTh, CBEJCHHUS 00 aBTOpE, Ha3HAYCHUE M JPYTHe OCOOCHHOCTH. AHHOTAIHS MTOMO-
raeT COCTaBUTh MPEABAPUTEIHHOE MHEHHE O KHUTE.

I'myGxe MOHATH coiepKaHNe KHUTH MO3BOJISIIOT BCTYNUTEIbHAS CTAaThs, B KOTOPOIl JaeTcs
OLIEHKA COZEp)KaHUsI KHHUTH, 3aTParuBacMoi B Hel MpOOIeMaTHKH, CONEPKHUTCI HHPOpMAIUsI O
KU3HEHHOH U TBOpYeCKOi Onorpaduu aBTopa, BEICKa3bIBAIOTCS MTOJIEMHUYECKUE 3aMEYaHNUs, pa3b-
SCHSAIOTCSI OTJENIbHBIC MOJIO0XKEHHUS KHUTH, 1al0TCSI KOMMEHTapHUH U T.1. BOT mouemy 3HaKOMCTBO
C BCTYNUTENBHOM CTaThell MpenCcTaBiIsieTcsl OYeHb BaXKHBIM: OHO TIOMOTAeT CTYACHTY COPUEHTH-
pOBaThCs B TEKCTE PabOTHI, OOPaTUTh BHUMAaHUE HA e¢ HanboJiee IIEHHBIC U BAKHBIC Pa3JIeIibl.

Toit e e COIeUCTBYET 3HAKOMCTBO C OIJIaBJICHHUEM, MPEAUCIOBUEM, TTOCIECIOBUEM.
BecbMa mosie3HBIMU DJIEMEHTaMH HAYYHOTO afapara sSBISIOTCS CHOCKH, KOMMEHTapuu, Tal-
JUIBL, TpaduKh, CIUCKA TUTepaTypbl. OHU HE TOJIBKO MJUIIOCTPUPYIOT OTIEIbHBIC MOIOKEHUS
KHHUTHU HUJIK CTaTbHU, HO U CaMHU IIO ce0e SIBIISIOTCS JOITIOJIHUTCIIBbHBIM UCTOYHUKOM I/IH(bOpMaIII/II/I
JJIsI YU TATCIIA.

Ecnu yuratens 3anHTEepecoBajia Kakas-TO BbICKAa3aHHAs aBTOPOM MBICIb, HE Hallle/IIas
MOJIPOOHOTO OCBEIICHHSI B JAHHOM MCTOYHHUKE, OH MOXKET OOpAaTUTHCS K TEKCTY UCTOYHUKA, YIIO-
MHHAE€MOT'0 B CHOCKE, JIT0O K UCTOUHHKY, KOTOPBHII OH MOXKET HAaWTH B CIIUCKE JIUTEPATYPHI, pe-
KOMEHIOBAaHHOM aBTOPOM JIJIsSi CAMOCTOSITEIIEHOTO H3yUeHUSI.

Cy1iecTByeT HECKOJIBKO (OPM BEICHHUS 3aITUCEH:

— TuIaH (IPOCTOM M pa3BEepHYTHIN) — Hambosee Kkparkas (opma 3amucu MPOYUTAHHOTO,
MIPEJICTaBIISFOIIAs COOOH MepevYeHb BOITPOCOB, paCCMAaTPUBAEMBIX B KHUTE WJIH CTaThe. Pa3BepHy-
THIN TUTaH TPENICTaBIIsAET cOO0M OoJsiee MOAPOOHYIO 3aMUCh TPOYUTAHHOTO, C JETaTU3aIuel OT-
JIENBbHBIX TTOJI0KEHUIH U BHIBOJIOB, C BBIMMMCKOW IIUTAT, CTATUCTUYECKUX JAaHHBIX U T.1. Pa3BepHy-
THI TUTAH — HEOIIEHUMBbIM TOMOIIHHK MPH BBICTYIUICHUH C JOKJIAJ0M Ha KOHKPETHYIO TEMY Ha

ceMuHape, KOHpEpEeHLINH;
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— TE3UChl — KPATKO c(POpMyIHpOBaHHBIE MTOJIOKEHHSI, OCHOBHBIE [TOJIOKEHUS KHUTH, CTa-
ThU. Kak npaBuio, TE3UCHl COCTaBIISIFOTCS MOCJIE IPEIBAPUTEIBHOIO 3HAKOMCTBA C TEKCTOM HC-
TOYHHUKA, IPU €r0 HOBTOPHOM IIPOYTEHUH. OHU ITOMOTaIOT 3alIOMHUTh U CUCTEMATU3UPOBATh UH-
dbopmanuio.

CocraBneHne KOHCIIEKTOB

bonpuiyro posib B yCBOGHUM U IOBTOPEHUHU IIPOMJECHHOTO MaTepUajla UIPaeT XOpPOILIUN
KOHCIIEKT, COJIEPKalliil OCHOBHBIE HJIEU IPOUYNUTAHHOIO B yUEOHHUKE U YCIIBIIIAHHOTO B JIEKLIUU.
Koncnekt — 3710, 110 cymiecTBy, HaOPOCOK, pa3BEpPHYTHIN IIaH CBA3HOTO PACcCKa3a Mo OCHOBHBIM
BOITPOCAM TEMBI.

B kakoli-To Mepe KOHCIIEKT paccuuTaH (B 3aBUCUMOCTH OT MHJIMBUIYaJbHBIX OCOOEHHO-
CTEH CTyJeHTa) HE TOJbKO HAa UHTEJUIEKTYAIbHYIO U SMOLIMOHAIBbHYIO, HO U Ha 3pUTEIbHYIO Ma-
MSITh, TPUYEM TEKCT KOHCIIEKTa HEPEJIKO aCCOLIMUPYETCS eIIe U C TEKCTOM yUeOHHUKA UK 3aMTUCHI0
nekuuu. [Toaromy nerue 3amoMuHaeTCsl COJAepKaHUE KOHCIEKTOB, HAMMCAHHBIX pa300op4HBO, C
MOTYEPKUBAHIEM WIIM BBIZICIICHHEM Pa3psSAKON KIFOUEBBIX CIIOB U (pas.

CamoCTOATeNbHO M3YyYEHHBIE TEMBI MPEIOCTABISIOTCS IPEToAaBaTeno B (Gopme KOH-
CIIEKTa, 0 KOTOPOMY IIPOUCXOIUT cobecenoBanue. TeopeTruueckue TeMbl Kypca (OTAeIbHbIE BO-
MIPOCHI), BRBIHOCUMbIE Ha CAMOCTOATEIHLHOE N3YUECHHE, TIPECTABICHbI HIKE.

TunoBsie KOHTPOJILHBIC 3a/IaHKS M MHBIE MAaTePHAIIbI, XapaKTEPHU3YIOLIHE 3Tanbl POPMHU-
pOBaHUSI KOMIIETECHIINI

Bomnpocs! 11 cobeceroBanus

1. Kakoii cxemoil 3amerieHust mpeCcTaBiseTcs JIMHUS AJIeKTpoIepeadt, IByX00MO-TOY-
HBIH TpaHcpopmaTop, TpexoOMOTOUHBIN TpaHchopmarop?

2. Uem oTiiMyaeTcs cxeMa 3aMelIeHHs BO3YITHOW M KaOeTbHOW JIMHUY, BO3YIITHOW JIH-
Huu 110 kB u Beile ot Bo3aymHoit tuaun 35 kB, 10 kB, 6 kB, 0,38 kB?

3. Kak m3MeHUTCS akTHMBHOE COINpPOTHBIIEHHE JIMHUU IPU MOBBILIEHUH TEeMIEepaTy-pbl
OKpY>Karolen cpeani?

4. Kakoe peakTuBHOE (MHAYKTUBHOE) CONPOTUBJICHUE TUHUH NPEANOYTHUTENbHEE — O0IIb-
11€€ WM MEHbIIEE, U TouemMy?

5. Kakoe BnusHue Ha paboTy JIMHUM 3JIEKTPONEepelaul OKa3bIBaeT €e PeakTUBHAs IPOBO-
JUMOCTb (3apsiiHast MOIIIHOCTb)?

6. Kakoe cooTHomIeHEe MKy aKTHBHBIM U PEaKTHBHBIM COTPOTUBIICHUSIMHI B BO3IYIII-
HOW U KaOeNbHOU JINHUAX?

7. Kakue HCIoNb3yI0T YCIOBHbBIE H300pakeHUS JIBYX -, TPEXOOMOTOUYHBIX CHUJIOBBIX TPaHC-

dbopmatopoB u aBToTpanchopmMaTopos?
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8. Kak o0o3HawaroTcsi THMBI CHIIOBBIX TpaHchopmaropoB? Kak pacmudpoBbsiBatoTCs
OYKBBI B 0003HAYCHHSIX TUTIOB TPAHCPOPMATOPOB U aBTOTPaHC(HOPMATOPOB?

9. UTo OTHOCHUTCS K MACIOPTHHIM (KaTaJ0XKHBIM) TaHHBIM IByXOOMOTOYHBIX TpaHCHOpMa-
TOpOB?

10. Kakumu cxemMaMu 3aMelIeHHs] MOACTUPYETCS ABYXOOMOTOUHBII TpaHchopmaTop?

11. Yem oTnmyaroTcs KaTaIOXKHBIC TaHHBIC IS ABYX- U TPEXOOMOTOUYHBIX TpaHC(hopMa-
TOPOB?

12. B ueM coCTOUT 0COOEHHOCTh pacuera CONPOTUBIICHUM AJisi TPEXOOMOTOYHOTO TPaHC-
dbopmaTopa Mo CpaBHEHUIO C IBYXOOMOTOYHBIM?

13. KakrmMu KOHCTPYKTUBHBIMU MTapaMeTpaMH JIMHHHA MOKHO BITUSTh HA BEIMYHHY €€ pe-
AKTUBHOI'O CONPOTUBIICHUS?

14. KakumMu KOHCTPYKTUBHBIMU MapaMeTpaMy BO3AYIIHON JIMHUW MOXKHO BIIUSTH Ha Be-
JUYUHY €€ PEaKTUBHOU MPOBOJAUMOCTU?

15. Yro nmoHUMAETCs MO BPEMEHEM HCITOJIb30BaHMS HAMOOJBIIEH MOJIHON, aKTUBHOU U
PEaKTHUBHOM MOIIIHOCTEH?

16. Yto moHnMaeTcs 1o BpeMeHeM HauOOJbIINX MOTEPh MOJHOW, aKTUBHON U PEaKTHB-
HOU MOIIHOCTEN?

17. Kak onpenenuTh CpeAHEKBAAPATUUHbIE TOK U MOIIHOCTb?

18. KakoBa ¢pu3udeckas mpupoja moTepb aKTHBHON M PEAKTUBHOM MOIIHOCTH B JTMHUSX U
TpaHnchopmaropax?

19. Kak onpenenuts KIIJI auHnn snexrponepenaun’?

20. BynyTt 11 ©IMETh MECTO TIOTEPU PEaKTUBHON MOIIHOCTH B JIMHUU IIPH TIepeaade 1Mo Heu
TOJIbKO akTUBHOU MotmHocTu? [Touemy?

21. ByayT nu UMeTh MECTO MOTEpH AKTUBHOM MOIIHOCTH MU Mepenadye Mo Hel TOJIbKO
peakTuBHOM MommHocTH? [louemy?

22. BynyTt v B TMHUM 3JIEKTPOIIEPEau MOTEPH aKTUBHOW MOIIHOCTH, €CJIM OHa BKITIO-
YEHa C OJJHOM CTOPOHBI, a C IPYroM CTOPOHBI - pazoMKHyTa? [louemy?

23. KakoBo MOXeT ObITh HauOoJblllee 3HAaUEHNUE BPEMEHU HCIOJIb30BaHUS HauOOIbIIeH
Harpy3ku U HauOoJblliee 3HaUYCHHE BPEMEHH NOTeph?

24. Ot 4ero 3aBUCHUT COOTHOIICHHE HArPY309HBIX MMOTEPh aKTHBHON M PEaKTUBHOW MOIII-
HOCTEH B JIMHUSAX dJIEKTponeperadn’?

25. Kak u3MeHATCs MOTepu aKTUBHON MOIIHOCTH IPU HEM3MEHHOI Harpyske morpeou-
TeJIA, €CJIM K MHUTAIOLIEMy ee TpaHCc(hOopMaTopy MOAKIIOYUTS MapajuleIbHO BTOpOl TpaHchopma-
TOP C TAKMMHU XK€ MapaMeTpaMu?

26. KakoBbI 32/1a49¥ 3JICKTPHUECKOTO pacdyeTa ICKTPHISCKON ceTn?
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27. YTo MOHMMAIOT TIO/1 TTaJICHUEM HAIPSDKEHUS U TTOTEPE HaNPsHKEHUS?

28. Kak onpeaenuTs Mpo0JIbHYIO U TOMIEPEYHYIO COCTABIISIONINE MAACHUS HAIPSHKEHUS ?

29. [lpu pacyere KakuxX CEeTeil MOKHO MpeHeOpedb MOTEPSIMA MOLTHOCTH HA KOPOHY?

30. Ilpu KakuX MCXOIHBIX YCIOBHIX M KaK MPOU3BOJAT PacyeT peKuMa JIMHHUU 3JIEKTPO-
nepesady B 1Ba drana’?

31. IIpu pacyere Kakux CETE MOKHO MpeHeOpedb 3apsAHON MOIIHOCTBIO JIMHUI?

32. Uto npencrassier coboit monHast [1-obpa3zHas cxema 3aMenieHus JINHAN?

33. Kakas cxema 3amenieHus TpanchopmaTopoB Hanpspkenuem 110, 220 kB ucnonb3yercs
IIPYU pacyeTe peXUMOB ceTh?

34. Kak ocymiecTBisieTcsi IpUBEJCHNE HArPY30K K CTOPOHE BBICIIIETO HANPSKEHUS TPAHC-
dbopmaTtopoB?

35. B kakoii u3 nuHuil, BO3AYIIHONW WK KabelabHO, IPU OJJMHAKOBOM CEUEHUH, HOMHAJIb-
HOM HAIPsDKEHUU U IepeaBaeMoil MOIHOCTH OyIyT MEHbIIE TOTEPH aKTUBHON U PEaKTUBHOM
MOIIHOCTH?

36. Kakne MeTo/IpI yale BCero UCIoJb3yIOT IS pacdeTa YCTAaHOBUBIIUXCS PEKUMOB IIPO-
CTEeHIIUX ceTei?

37. Kak BIUSAIOT AJaHHBIE O HArpy3Ke M HANIPsDKEHUAX B y3J1aX Ha I1OCIIe0BaTENIbHOCTh pac-
YyeTa peXuMa pa3oMKHYTOH ceTu?

38. KakoBa mociieoBaTebHOCTh pacdyeTa peKuMa pPa3OMKHYTOW CETH TpH 3aJaHHuU
HaNPSDKEHUS B €€ KOHEUYHOM Y3J1€e?

39. B yem cymIHOCTh METOJ1a pacueTa pekuma pa3oMKHYTOH ceTu "B JBa dTana"?

40. Kakoe monymieHrne MpUHIMAETCS TPH pacueTe peKuMa pa3oOMKHYTOH CETH Ha MEPBOM
srane?

41. KakuM 00pa3oM yUUTHIBAIOTCS MONEPEYHbIE BETBU MIPU pacueTe pexXrMa pa3oMKHYTON
cetu?

42. Kakue ceTu Ha3bIBalOTCS 3aMKHYTHIMH? HazoBUTE BUIBI 3aMKHYTHIX ceTel. B yem nx
IIPEUMYILECTBO?

43. UTo MOHMMAIOT TI0J] pacueTHOI Harpy3KoH y3j1a 3aMKHYTOM ceTn?

44. Kak onpeaenuts KI1JI nMHuM 37eKTponiepeiaun Npy 3alaHUK HArPY3KH B ee Hadaie u
B KOHIIE?

45. Kak Oynet BBITISIIETh BEKTOPHAS JUarpaMMa JIMHUU SJIEKTPOTepeiadu, €ClIA B KOHIIE
JIMHUM MTOAKIIIOYEHA YHCTO aKTUBHAs Harpyska?

46. Kak Oyzer BBITIAZAETh BEKTOPHAS AMarpaMMa JMHUHU 3JIEKTPOIepeiadn, €ClId B KOHIIE

JIMHUHW MOJAKIIIOYCHA aKTUBHO-MHAYKTUBHAA Harpy31<a?
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47. Kak Oyzer BBIIVIAAETh BEKTOPHAs AMarpaMMa JIMHUU JIEKTPOIepeayr, eClid B KOHIIE
JIMHUM MTOAKII0YEHA YHCTO EMKOCTHAsl Harpyska?

48. Ha KkakuXx yCJIOBHUSIX OCHOBAHO BBIPaKEHHUE JIJISl pacyeTa pacupeeseH sl MOITHOCTEH B
JIMHUU C JBYCTOPOHHUM NUTaHUEM? 3alUIIUTE 3TO BhIpaKE€HHE B OOIIEM BUJE.

49. B xakux ciay4asx B JIMHUU C JIByCTOPOHHUM IHMTaHUEM IOSBIIAETCS ypaBHUTEIbHAs
MOIIHOCTb?

50. MoeT 11 B CEeTH C JBYCTOPOHHUM IHTAaHUEM MOTOK PEAKTHBHOM MOIIHOCTH OBITH
HalpaBJIeH HABCTPEUy NOTOKY aKTUBHOW MOLIHOCTH?

51. Yro Takoe TOuka IIOTOKOPAa3/ieia U Kak OHa BeIOMpaercs?

52. KakoBbI 0COOCHHOCTH TpaBUIIa MOMEHTOB ISl OJHOPOAHOM ceTr?

53. Kak yTo4HHTB OTOKOpACIpEACICHHE C YI€TOM MOTEPh MOITHOCTH?

54. Kak BBINOJHACTCA pacyeT pesKuMa JIMHUY C IBYCTOPOHHUM IMUTAaHUEM, €CIIU TOUKH I10-
TOKOpas3jesa [0 aKTUBHOW U peaKTUBHOM MOIIHOCTSIM HE COBNAJar0T?

55. Kak npoBepHTh NpaBUIBHOCTh PacyeTa TOKOB B JINHUH C JIBYCTOPOHHUM IUTaHUEM?

56. Kakune mapameTpsl SBISIOTCS PEHIAIOIIUMH IIPY BEIOOPE HOMUHAIBHOTO HANPSKSHUS
JIUHUU?

57. Yto nmpeacTaBiasoT co00 S3KOHOMUYECKHE 00JIaCTH HOMUHAJIBHBIX HANPSKEHUH?

58. KakoB ¢u3ndeckuii CMBICII SKOHOMHYECKOW TUIOTHOCTH TOKA?

59. Mcxoas 3 Kakoro pexxnuMa BEIOUPAIOT CEYSHHUs 10 SKOHOMUYECKOH TUIOTHOCTH TOKA:
pe’kuMa HauOOoJIBIINX Harpy30K, HAMMEHBIINX HArpy30K, ocjaeaBapuitHbIX pexxumoB? [louemy?

60. B kakux KoOpaUHATaX CTPOSATCS SKOHOMHUECKHE UHTEPBAJIbl HATPY30K?

61. [ToueMy 1 KaK YKOHOMHYECKAs TUIOTHOCTh TOKa 3aBUCUT OT BPEMEHHU MCIOIh30BAHUS
HauOoJIbIIIeH HArPY3KHU?

62. Kakue n1omosHUTEIbHbBIE YCIOBHSI IPUMEHSIOTCS IIPU BBIOOPE MTPOBOIHUKOB I10 JIOITY-
CcTUMOI1 noTepe HanpskeHua? KakoBbl 001aCTH X MCIIOIB30BaHUA?

63. B yem 0ocobeHHOCTH BBIOOpA CEUEHHI MTPOBOJIOB T10 IOIYCTUMOM MOTEPE HANPSKESHHUS
B Pa3BETBJIICHHBIX CETAX?

64. [l Kakux peKMMOB MPOU3BOAUTCS MPOBEPKA ceYeHUN MpoBoJoB mo HarpeBy? Ilo-
gemy?

65. [l KakuX ceTeil MedeHue MPOBO/Ia BEIOMPAIOT 10 JIOITYCTUMOM MOTEPE HATPSKESHUS?
[Touemy?

66. KakoBa mocinenoBaTeabHOCTh BBIOOpa MPOBOJAHMUKOB JIMHUI MO AOMYCTUMOM HOTEpe
HanpsOKeHUs?

67. KakoBa 3aBUCIMOCTh WHAYKTHBHOT'O COITPOTHBIICHUS POBOIOB OT MX CEYCHMUS?
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68. Kakne HauMeHbIIME CEYECHUs aTFOMHUHHMEBBIX U CTAJICATIOMUHEBBIX ITPOBOJIOB JAOIYC-
KaIOTCsl 110 YCIIOBUIO MEXAHUYECKON IPOYHOCTH ISl IMHUM HanpshkeHueM Bbliite 1 kB?

69. OT uero 3aBUCHUT JOMYCTHMBII TOK 110 HArpEBY JHMHUHN dIEKTpornepenayn’?

70. Yem 00ycII0BJIEHO OIpaHMUYEHHE HAMMEHBIIUX JJOYCTUMBIX CEUEHHH POBOIOB JIMHUMN
HanpspkeHus 110 kB u Beme?

71. KakoMy yCIJIOBUIO I0JKHBI yIOBJIETBOPSTH IIPOBOJIA BO3YIIHBIX JIMHUHI C Y4ETOM BO3-
MO>KHOCTH I1OSIBJIEHUS] KOPOHBI?

72. Kakue cpeacTBa peryJinpoBaHus HaPsKEHUs UCIIONB3YIOT B Paclpee/INTENIbHBIX ce-
Tax?

73. B yem paznmune tpancopmaropos ¢ PITH u 6e3 PITH?

74. B ueM 3aKJ1104aeTCsl IPUHLUIT BCTPEYHOTO PETYJIMPOBAHUSI HANIPSKEHUS?

75. Kakasa unpopmanus HeoOXoauma Jijisi BbIOOpa OTBETBICHHUH JIBYXOOMOTOYHBIX W
TPeX0OMOTOUHBIX TpaHchopmaTopoB ¢ PITH?

76. Kak BnusieT yCTaHOBKA KOMIICHCUPYIOIINX YCTPOUCTB HA IOTEPU MOIIHOCTH, TIOTEPH
HanpspKeHus?

77. KakuMu myTSMH MOXKHO YCTPAHUTh B CETH M30bITOK PEaKTUBHOW MOILTHOCTH B CETU?

78. Kakue KoMIIEHCHPYIOIIUE YCTPOICTBa MOT'YT paboTaTh KaK B peKUME BbI1aul, TaK U B
peXUME TOTPEOICHUS PEAKTUBHOM MOIITHOCTH?

79. B uem 3akim04aroTCs 0COOCHHOCTH KOHCTPYKIIUU YCTPOMCTBA PETYIHMPOBAHNUS HATIPSI-
xenus ¢ PITH no cpaBHenuto ¢ ycrpoiictom 6e3 PITH?

80. Kakoe BnusiHME OKa3bIBaIOT PEKUMBI HAIPSKEHUH Ha MOTEPU aKTUBHOW MOIIHOCTHU B
AJIEMEHTaX 3JEKTPUUYECKOM ceTn?

81. [Touemy yctpoiictBa PITH ycTaHaBmuBaroT MperMyIECTBEHHO Ha CTOPOHE BBICIIIETO
HarnpspKeHus TpaHcpopmaropa?

82. KakoBsl MMPUYIHUHBI OTKJIOHCHH S HAIIPSPKCHUA OT HOMUHAJIBHOT'O 3HAYCHUSA?
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Memoouueckue ykazanus no no02omosKe K paciemno-zpaguueckou paoome

PacuerHo-Tpaduueckas paboTa — 3TO caMOCTOATENbHAS MMCbMEHHAs paboTa CTYACHTA, KO-

TOpasA JOJDKHA IMOKa3aTh HE TOJBKO €TI0 BJIIaAJICHUC TCOPETUIYCCKUM MATEPHUATIOM, HO U ITPOAEMOH-

CTPUPOBATH MMPAKTUYCCKUEC YMCHUA MMIPOBOAUTE PACUYCTHI.

Lenu BBITTOTHEHHS K pacyeTHO-Tpadu4ecKkoil paboThl 3aKITF0UAI0TC:

— 3aKpPCIIUTh U CUCTEMATU3HUPOBATL TCOPCTUYCCKUC 3HAHUA U MTPAKTUYCCKUC HABBIKU CTY-

JIEHTA;

— Hay4uTh paboTaTh C JIUTEPATYPOIl — U3ydaTh, aHAIU3UPOBATH HH(OPMALIMIO U3 HAYYHBIX

HUCTOYHHUKOB,

[Tpu BBIMOTHEHNH KOHTPOJIBHON pabOThI PEATH3YIOTCS CIEIyIONe KOMIETCHIINH:

Konx, dopmynupoBka komme-
TCHIIH

Kon, popmynupoBka nunauxa-
TOpa

IInanupyemslie pe3ysbTaTsl

00y4YeHHS IO TUCIUTUIMHE

(MonyII0), XapakTepu3yro-

IIHe ATarbl GOPMUPOBAHHS
KOMHCTGHHHﬁ, HHIUKATOPOB

[TIK-1 Cnioco6en yuacTBOBaTh
B IPOEKTUPOBAHUU CUCTEM
3IEKTPOCHAOKEHUS

N/-2nk-1 Beibupaer Tumnossie
MPOEKTHBIC PEIICHHUS CHCTEM
ANEKTPOCHAOKEHUS

3HaeT cXeMbl 1 OCHOBHOE
000pyI0BaHKE IIEKTPUYE-
CKHUX CETEH, MPOCThIC KOH-
CTPYKIIUU DJICKTPOIHEPTETH-
YECKUX 0ObEKTOB MMUTAIINX
9YHEPrOCHCTEM.

W J1-3nk-1 OOOCHOBBIBAET BbI-
O60p mapamMeTpoB IINEKTPOOOO-
PYIOBaHUS CHCTEM DIIEKTPO-
CHa6)K€HI/I$[, YUUTBIBasA TCX-
HUYECKUE OTPaHHUYCHHS

Brnaneer metogamu BeiOopa u
COCTaBJICHUS CXEM DJIEKTPH-
YEeCKUX CeTel, HaBbIKaMU TH-
MTOBOT'O TIPOEKTUPOBAHUS
IEKTPUUECKUX CeTel U yMe-
HUEM IPABHIHLHO BBIOMPAThH
JIEKTPUUECKUE CXEMBI C yye-
TOM OCOOEHHOCTEH UX pa-
00Tl ¥ TpeOOBaHUH MOTpe-
oureneil.

N-5nk-1 lemoHCTpHpYyeT
NOHUMaHKE B3aUMOCBSI3H 3a-
Jla4y IIPOCKTUPOBAHUS U JKC-

IUTyaTaluy CUCTEM

VMeeT UCI0JIb30BaTh OCHOBBI
TEOPHH TIepeIadul 1 pacripe-
JIETICHUS JJIEKTPUUECKOU
DHEPIUH IIPU PELICHNUN 3a1a4
MIPOEKTUPOBAHUS AIIEKTpHUUE-
CKHMX CETeH.
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