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[ems 1 3a1aui H3YYEeHHS JUCLIMITIHHEI

OO6GopyaoBaHHE H MaTEpHAIIBI

HarmeHoBaHME IIpaKTHYECKHX padoT

ComepKaHHE IIPaKTHYECKHX padoT
IIpakTHueckas padora Nel CxeMBI 3aMEIEHHS JIEMEHTOB IEKTPHYE CKHX CETEH
IIpakTHueckas padora Ne2 [loTepH MOIIHOCTH M SHEPTHH B 3IIeMeHTaX 3IEKTPH-
YECKHUX CETEN
IIpaktiyeckass pabdora Ne3 Pacuyer mapaMeTpoB VYCTAHOBHBIIIXCS PEXIMOB
Pa3sOMKHYTBIX AIEKTPHYE CKHX IIETIEH
IIpakTnueckas padora Ned PacyeT mapaMeTpOB YCTAaHOBHBIIHXCS PEXKHMOB Ce-
TEeH C JIBYXCTOPOHHHM IHTaHHEM
[IpakTHueckas padora Ned PacueT peKHMOB 3aMKHYTBIX BIIEKTPHYECKHX CETEH
[IpakTtiyeckas padora Ne6 DIeMEHTHI IIPOEKTHPOBAHH A STIEKTPHUYECKHX CETEN
IIpakTtiyeckas padora Ne7 PerymipoBaHHe HaIIPsDKEHIS B SIIEKTPHUYECKHX CET X
IIpakTHueckas padora Ne8 BrIOOp M pacyeT ImapaMeTpoOB CXEM 3aMEIEHHS JIH-
HHI 3JIEKTPOoIepeaay
IIpakTHueckasgs paGora Ne9 BriOop H pacuer IMapaMeTpPOB CXEM 3aMeEIleHIH
TpaHc(]OopMaTOPOB H aBTOTPaHC(OPMaTOPOB
IIpaktiyeckas padora NelO PacueTHbIe Harpy3KH ITOACTAHIIH
IIpakTnueckas padora Nell Pacuer paszomxHyTOH ceTH 110 K B ¢ Tpems mnon-
CTAHILH SIMH
[IpakTHueckas pabdora Nel2 PacripesierieHHe IMOTOKOB MOIIHOCTH H HAIIPSKEHHI
B ITPOCTHIX 3aMKHVYTEIX CeTsX 0e3 yueTa IIOTEPh MOII[HOCTH
IIpaktiueckas padora Nel 3 OnpeneneHie Harpy3ok, 6aaaHc peaKTHBHON MOIII-
HOCTH, PacCTaHOBKA KOMITEH CHPYIOIIMX YCTPOICTB

IIpakTnueckas padora Neld PacueT ImoTokKopacIpeaelIeHHs aKTHBHOH MOIIHO-

il _

T DOKYMEHRT NMOAMWCAH — [T GETH
SNEKTPOHHOW NOANMMCHLIO .
12000002A633E3D113AD425FB50002000002A6 KTHBHOH MOIIHOCTH. PacyeT ITOTOKO-

lLleBayxoea TateAHa AnekcaHapoBHa
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4.16 Ilpaxrmueckas padora Nel6 Bribop cedyeHHMH M MapoK ITPOBOJOB BO3AYIIHBIX
nuHNI. [IpoBepka ceYeHHI IIPOBOIOB 10 YCIIOBHSM TEXHIHYECKHX OrPaHHYEH I

4.17 llpakrmueckas padora Nel7 BriOOp HOMHHAIBHOH MOIIHOCTH H YHCIIA TPaHC-
(OpMaTOPOB Ha MOJCTAHIIHH

5.1 IlepeyeHh OCHOBHOH H JIOIIOIHHTEILHOH IIHTEPATYPRI, HEOOXOMMMOH IS OCBO-
EHIS I CIHIUTHHEI

5.2 llepeueHp Y4YeOHO-METOAHMUYECKOTO OOECIIEUEHMS CaMOCTOSTEIILHOH pPadoTh
O0YYAIOIHXCS 110 JUCIIHILIIIHE

5.3 IlepedeHp pecypcoB HH()OPMAIHOHHO-TeIeKOMMYHHKAITHOHHOH ceTH MHTepHeT,

HeOOXOIHMBIX JJ151 OCBOSHHS JH CITHIUTHHBI
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Bregenue

[IpakTHUeCKHE 3aHSATHS CO3MAal0T ONTHMAILHBIE AHIAAKTHYECKHE YCIIOBHI IJII HAESTENb-
HOCTHOI'O OCBOEHHS CTYAEHTaMH COJepP KaHHI H METOJOIOTHH H3yYaeMOH JHUCIHILIHMHEI « OIeK-
TPO3HEPIETHYECKIE CHCTEMBI M CETH). [IpaKTHUecKHe 3aHSTHSI 3aHHMAIOT IIPEHMYINECTBEHHOE
MECTO ITPH H3YYEHHH INPOQeCCHOHAIBHBIX JHUCITHIUIMH. [IpakTHueckie 3aHSTHSI ITPOBOMSICS C
I[EIbI0 BEIPAOOTKH MPAKTHYECKIX YMEHHH H IIPHOOPETEeHH HABBIKOB B PEIleHHH 3aJa4d, OTpa-
OOTKH YIIpaKHEHHIT, BEITIOITHEHHH YePTEXKEH, ITPOH3BOACTBE PACUETOB H T.I1.

[{enpr0 MpaKTHYECKHX 3aHSATHI SBIIETCS (pOPMHPOBaHHE MPAKTHUYECKHX YMEHHI — ITPO-
(e CCHOHAIBFHBIX (BBOIOIHATh OIpPeJelIEHHBIE ACHCTBHS, OIEpPalHH, HEOOXOAHMEIE B ITOCIIEIYIO-
II[eM B PO eCCHOHAILHOH JeSTeIbHOCTH) HIH YUeOHBIX, HEOOXOIHMBIX B ITIOCIEAYIOMEH yUeO-
HOH JeSTeIBHOCTH IO O0INeITpo)eCCHOHAILHBIM H ITPO(eCCHOHATIBHBIM JIH CLIHTIIFHAM.

[loaroroBka cIenHaCcTOB B OONMACTH SIEKTPOIHEPIETHKH H 3IEKTPOTEXHHKH IIpeay-
CMAaTPHBAET H3YUEHHE OCHOB IIEpedaul H pacIpedelIeHI AIeKTPOSHEprul. I1oaToMy B METOIH-
YeCKHe YKa3aHHS BKIIOUEHEI HanOolee XapaKTepHBIE PEIEHHS 3aay, OTPakKarollie OCHOBHEIE
paszaeinl Kypcea. [IpHBeieHBI IIpHUMEPEL pacyeTa ITapaMeTPOB AIIEMEHTOR IEKTPHYECKIIX CETEH U
3JIEKTPHYECKHX HArpy30K, pacueTa YCTAaHOBHBIIMXCS PEXKHMMOB, PA30MKHYTBIX H ITPOCTEHIIMX
3aMKHYTEI CETEMH.

Pas30op CcTyZeHTaMH KOHKPETHBIX ITPAKTHYECKHX PEIleHHH OyIeT crtoco0CcTBOBATh OoJice
I TyOOKOMY OCMBICIIEHHIO (PH3HYECKOH CYIIIHOCTH IPOI[ECCOB, MPOTEKAIOIINX B AIIEeKTPOsHepre-
THYECKHX CHCTEMAX M CETSIX, IIPH H3YUEHIH TEOPETHYECKOrO MaTepHaa.

bBuGmmorpadryeckiii CIIHCOK COAEPAKHUT CBEAEHHS O CITPABOYHOH JIHTEpPaType H JIOIOJI-

HHTCIIBHBIX H3TaHH X, HeOOXOMHMBIX IS YIIIY OJIEHHOI' O H3YUCHIA OTACIIbHBIX BOITPOCOB.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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1. Ilens u 3a0 auu u3yueHus OUCUUNIUHDL

[{enpro H3y4YeHHS JHCIHIUIHHEBL SBIISETCS H3YUEeHHE SIIEMEHTOR BAIIEKTPO3HE PreTHYECKHX
CHCTEM H CIIOCOOOB IIepefayll H PacIpedcelIeHHSI SIeKTPHYeCKOH SHEPIHH, 3HAKOMCTBO C
YCTPOHCTBOM, 3MEKTPOOOOPYAOBAaHHEM H peKHMaMH pabOoThl SIEKTPOIHEPTETHUYECKHX CHCTEM H
CceTel M OBJIaJeHHEe OCHOBAMH PacyeTa YCTAaHOBHBIIMXCS PEKHMOB AIIeKTPOSHEPIreTHYECKHX CH-
CTeM H CeTell.

3ajayaMy H3Y4YeHHS JHCIIHIDIHHBI SBIIIETCS OCBOSHHE CTYAeHTaMH COBPEMEHHBIX METO-
OB IIPOSKTHPOBAaHHA H pacueTa PeKHMOB PabOTHI 3IeKTPOOOOPYAOBAHISA, IIPHOOPETEHHE
HaBBIKOB BBIOOpPA CXEM BIeKTPHYECKHX COeJHHEHHIT M AIeKTPO00OPYAOBAHHA 3IIEKTPHYECKHX
TIOJICTAHIIHIT H ceTeH Ha OCHOBE TeXHHKO-3KOHOMHYECKHX PacueTOB C YUETOM (paKTopa HaJeikK-
HOCTH, PACUETOB H YIIPaBIIeHHS peKHMaMH 3JIeKTPOSHePreTHIECKIIX CHCTEM.

2. Obopyooearue u mamepuaisl
ATImaparHsle CpeJCcTRa. IIePeHOCHON HOYTOVK, ITPOEKTOP, HHTEPAaKTHBHAS JTOCKA.

YyeOHasa aygUTOPHA IJIS IIPOBEAEHHS YUeOHBIX 3aHSATHI, OCHAIlleHa OO0OpYIOBAHHEM H
TEXHHYECKHMH CPENCTBAMI OOYUEHHS.

3 HammeHoBaHHe NPaKTHYeCKHX padoT

M3 HHX ITpaKTHYE-

No TeMpl HarmeHoBaHIEe TeM JUCI[MIUIHHEL, X KpaTkoe co- | O0beM
cKas ITOArOTOBKA,
IUCITHIUITHHEI IepKaHHe JACOB
JaCOB
5 ceMecTp
3 IIpakTiHyeckas padora Nel. BriOop cedeHHi H 1,5

MapOK ITPOBOJIOB BO3AVIIIHEIX JIHHHI. [IpoBepka
CEUEHHH IIPOBOJIOB IO YCIIOBHSM TEXHIYE CKIX
O paHHY €HHIT

2 IIpakTHueckasn padora Ne2. BriOop HOMHHAIIE- 1.5
HOI MOIIHOCTH M YHCJIa TpaHC()OPMaTOPOB Ha

TIOJICTAHI[HH

6 IIpakTHueckasi padora Ne3. CxeMbl 3aMel[eHHS 1.5
3JIEMEHTOB BJIEKTPHUYECKIX CETeH

7 IIpakTHyeckasn padora Ne4. BriGop H pacyeT 1.5
IapaMeTPOB CXeM 3aMelleHH I TPaHC() OPMaTOPOB
H aBTOTPaHCHOPMaTOPOB

3 IIpakTHyeckasn padora NoeS. BriOop H pacyeT 1.5
ITapaMeTPOB CXEM 3aMEIEHH S JIHHII IIeKTPOIle-
peaay

13 IIpakTHueckas padora Ne6. PacueTHbIe Harpy3- 1.5
KH TTOJACTAHI[HH

12 IIpakTHyeckan padora Noe7. PacueT moToKopac- 1.5

IMpEacIICHIA aKTHBHOH MOIITHOCTIIL, ELI@DP HOMII-
HaJIPHOI'O HAITPAXCHHA CCTH

14 ITnakTnueckaa nafnra NeR PacyeT peKHMOB 3.0
AOKYMEHT NoarnnMcAH
SANEKTPOHHOW NMoaniceio
Ceptudcdmkar: 12000002A633E3D113AD425FB50002000002A6 ro 3as ceMeCTp 13,}5
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa 6 ceMecTp
NeitcTeuTeneH: ¢ 20.08.2021 no 20.08.2022 [ET Pa3OMKHY - 1,5




TOH ceTH 110 K B ¢ TpeMmsI IToCTaHI ISV

17 IIpakTinieckasn padora Nel0. PacyeT rmapamer- 1,5
POB YCTaHOBHBIIIHXC S PEKHMOB Pa30MKHYTHIX
AIIEKTPHYECKIX IIETIeH

20 IIpakTHueckasi padora Nell. PacuyeT mapamer- 3.0
POB YCTAHOBHBIIHXCS PEXKIMOB CETEH € JIBYXCTO-
POHHHM ITHTaHHEM

35 IIpakTHueckasn padora Nel2. [TorepH MOIITHOCTH 3.0
H SHEPTHH B ATIEMEHTAX AIEKTPHUECKHIX CETel

27 IIpakTHueckasi padora Nel3, Perymupopanue 1.5
HAITPSKEHHS B SIIEKTPHYE CKIX CETSIX

24 IIpakTHueckasi padora Nel4. BamaHc peakTHB- 1.5
HOM MOIIHOCTH. PacueT IMOTOKOpacCIIpeleIeHHS
PEAKTHBHOH MOIIHOCTH

19 IIpakTHueckan padora NelS. Pacuér ceTH nmpH 1.5
HECKOJIPKHX HOMHHAIIbHBIX HAITPSDKEeHISX.

20 IIpakTHueckas padora Nel6. PacripeiencHie 3.0
ITOTOKOB MOIITHOCTH H HAIIPSDKEHHH B IIPOCTHIX
3aMKHYTBIX CETSAX O€3 yueTa IOTEPh MOIIHOCTH

22 IIpakTHueckas padora Nel7. OmnpeneneHue 1.5
Harpy3o0K, OalaHC peaKTHBHOH MOIIIHOCTH, pac-
CTaHOBKa KOMIIEHCHPYIOIIMX YCTPOHCTB

23 IIpakTin4ieckasn padora Nel8. AKTHBHAS MOIII- 1,5
HOCTB. PETYITHPOBAHHE YacTOTHI.
28-32 IIpakTHueckas padora Nel9. DraeMeHTHI Mpoek- 7.9

THPOBAHH A SIICKTPHYCCKILIX ceTeHn

Hroro 3a 6 cemecrp | 27,0

Hroro | 40,5

4. Codeprcanue npakmuueckux pabom
IIpakmuueckas paboma Nel Cxemol 3amenieHUs 31EMEHMO8
IIEKMPUUECKUX cemeil

Ilens: Hay4UUTLCA COCTABIIATH CXEMBI 3aMEIIECHUA 3JIEMEHTOB SJIEKTpPITUE-
CKHUX ceTell

OcHo8bl meopuu:

Pa3mmuaroT HECKOJIILKO TUIIOB CXEM SJIEKTPUUECKNX CETEU: MPUHIUIINATIb-
HEIE CXE€MBbl COEJMHEHHUI, CXeMBl 3aMEIIeHIs, pacdeTHble (IpeoOpazoOBaHHEIE)
CXEMBI 3aMEIEHIA.

Bce cxeMmnl Tpex@a3HbIX 371eMeHTOB OOJC, KaK MHpaBUIIO, M300pakarOTCs B

ASMYMERT HQANACAH ;aHBl BCE TPHU BIJIA CXEM, COCTOSIINX I3
SNEKTPOHHOW NOANUCHIO | P 01 : I1]

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeney: - leBayxora TateaHa AnexkcaHaposHa D TPHHC(I)DPMHTDPH C HAI'PY3KOHN Ha CTO-
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Takoil cxeMoil 3aMeleHns, kak Ha puc 1.1, 6, yqoOHO moIb30BaThCA, KOrjga
BBITIOJIHSAETCS OJUHOYHBIN pacdeT MPOCTHIX cXeM, KakK IPaBUIIO, B YUEOHBIX IEJISIX
0€3 HCIOJIL30BaHU CIEIMAIbHBIX IIporpaMM. B OOJIBIINHCTBE CIIydyaeB HpHU pac-
yeTax peKMMOB JIEKTPUUECKUX CeTell UCIIOJIL3YEeTCs pacueTHas cxema puc. 1.1, B
IJIN IIOJ0OHAs ell, Te 3aJat0TCA 3JICKTPUUSCKUE TapaMeTPEl 2JIEMEHTOR CETIL.

COBEpPIIIEHHO €CTECTBEHHLIM SBIIIETCA Y AaJICHIIE U3 CXE€MbI 3JIEMEHTOB, BIIN-
STHII€ KOTOPBIX Ha PEXXIM CETU IIpeHeOpek MO MaJlo. Tak, He YUNTHIBAIOT:

° rorepu Ha kopoHy B BJI 10 220 xB:

o 3apsaHyrO MoIHOCTE B JIOLI 10 35 kB, a ama kopotkux BJI n 110 kB
TPALIH=160000/:220

I AC-300/39 | : z : ‘
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a J
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19,1

12,7 + 55,8 1,1 +439.7
343 I 125 + j76

PucyHnok 1.1 — Cxema 3amelneHus

a - IpUHITNIINAJIbLHASI cXeMa, O - cxeMa 3aMeIleHIlT, B - pacueTHas cxeMa
(CONPOTHURIEHUS B OMaxX, IPOBOJIMOCTH B MIKPOCUMEHCAX, MOIITHOCTH B
MEeraBoJIbT- ammnepax, ko3dduimmenT TpaachopMaliin B OTHOCUTEILHBIX
€IUMHNIIAX )
. MIOTEPU XOJIOCTOTO XojJa TpaHCchOpMaTOpPOB, €CII He HYIKHO pellaTh

BOIIPOCKI ITOBBINICHIA 5 KOHOMIYHOCTI paﬁﬂTLI AJCKTPHHYCCKIX CETEﬁ;

° AKTURHKLIE CONNOTURIEHUS OOMOTOK TpaHC(OpPMaTOpPOB, €CIU HE
[OKYMEHT MOAMNUCAH
ANEKTPOHHOWM NOANUCHIO .
CepTudmKar  12000002A633E3D113AD425FB50002000002A6 11 SHEPI'NHN I1I PCIldaTh BOIIPOCHI ITIOBHIIIC-
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

KIIX CETell.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



B TpexoOMOTOUHEIX TpaHC@opMaTopaX M aBTOTpaHCpOpMaTopax HHIYK-
THBHOE CONpOoTHBRIeHNE oOMoTok CH mnpmHHMMAaroT paBHEIM HYJIIO U IIPU IIpEHe-
Op€E€HNN aKTHBHLEIM COIIPOTHBIEHHEM IIOJIYYA€TCs BETBL C HYJIEBEIM COIPOTUR-
JIeHneM. B Takmx cirydasix MOJKHO HNpHOJIM3UTENHLHO OILIEHUTH IIOTEPU peakKTUBHOI
MomHoCTH B oOMoTke HH, crmoxuts »Tm morepm ¢ peakTHBHOII MOIHOCTBIO
Harpy3ku HH n gobaButhk mosydeHHyO MoIHOCTEL Ha muHbEl CH. TpexmyueBas
CcXeMa 3aMelleHIs TpaHc(opMaTopa MHpeBpallaeTcs B OJHY BETBb C COIIPOTHRIIE-
HiueMm ooMoTkn BH u tpancdopmanueii c BH na CH; kB c.

CoBpeMEHHEIE IIPOrpaMMEl pacueTa pekKIMOB B SHEProcHUCcTeEMaxX BOOOIIE HeE
[IPEAIIOJIaratoT COCTABIICHNUA CXEM 3aMEIEHIUS NI PaCUETHLIX CXEM U HCIIONb3Y-
FOT NPUHIUIINAILHEIE CXEMBI, B KOTOPBIX YKa3LIBaIOTCSI MapKH (THUII) 0OOpyIoBa-
HIS, YHCJIO ITapaJlyIEIbHBIX 3JIEMEHTOB U PACCTOSHUSA MEXY IIOJICTAaHIIUAMU, KO-
TOphle coeauHsoTcs nmocpeactBoM JIOIL. Kpome toro, Bce obopygoBanme D0C,
HArpy3KH1 U BapUaHTHI CXE€M COEJIMHEHUN 3aKJIaJblBAIOTCS B CIEIMAIN3NPOBaAHHLIE
0a3pl JaHHBIX, HA OCHOBE KOTOPHIX BEJETCSI (POPMHUPOBAHUE CXEM IS PacueTOB
Pa3JIMUHBIX PEKIMOB.

B Tex cnydasx, Kkorjga HeoOXOJ1MO COCTAaBHTL CXEMY 3aMEIeHUS CETH C I1a-
pauienbHEIMU 3JIeMeHTaMn (ABe nenu JIOII, ga Tpancdhopmatopa 1 T. M.) WA
VIOPOCTUTL PACUETHYIO CXEMY, BBIIIOJIHSAIOTCS IIOCIIEI0BATEIILHO-IIapaJUIeIbHBIE
IpeoOpazoBaHUd CXEeM. B HEKOTOPHIX CJIydasxX BBINOJIHSKOTCSA IIpeoOpa3oBaHUA
TPEYroJbHUKA B 3BE3Iy U HA00OPOT.

B mpakTuke pacyeTOB YCTAaHOBHUBIINXCS PEKIMOB SJIEKTPUUECKUX CETEN
[TOJIYYIJIO PACIIPOCTPAHEHUE IMOHATUE PACUETHON Harpy3KHU IIOJCTAHIIUNI, KOTOpasd
10 CYTU SIBRIISETCS SKBUBAJICHTHLIM IIPEJICTARIICHIIEM YaCTU CXEMBI 3JIEKTPUUECKOI
ceTrl. OCHOBHAs 11€JIb BBEJICHUS PacyeTHOII Harpy3Ku IIOJACTAHI[UN - 3TO YIIPOIIe-
HIIE CXEMEI. B pacueTHYIO (SKBHBAJICHTHYIO) Harpy3Ky IIOACTAHIMU BKIIFOYAROT

caMy 3JIeKTPUYECKYIO HarpyzKy, HoTepu B TpaHcdopMaTope (B 0OMOTKaxX M B Mar-

N T AR L TR R T R N R N R R N N R A TN L RN S W N WD "'!""‘:\'.- kL -
NOKYMEHT NOOMUCAH da ITHOI'J14 11 BapH,HH}"}G MOIOIHOCTE IIOOXO
SNEKTPOHHOWM NOoANUCLIO
Ceptuchukar: | 12000002A633E3D113AD425FBES0002000002A6 IIOKa3aHbBI SKBHBAJICHTHBIC CXCMbI C PdC-
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
o. 1.2:, 0.
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PucyHok 1.2 — OKBUBaJIEHTHEIE CXEMEI 3aMEI[EHI I SJIEKTPUUECKON CEeTU
a - IpH SKBUBAJIECHTUPOBAHUU TpaHC(opMaTopa O- Ipu 3KBUBAJIEHTUPOBA-

HIU TpaHCdopMaTropa 1 3apsaaHOI eMKOCTH, noaxoasameii JIDII

3aodanue:

3aoaua Nel

OnpeenuTs IMOTOHHEIE HapaMmeTphl AByXIlernHoN BJI 110 kB ¢ npoBogamu
Mapkn AC150/24, pacnonoxxeHHBEIMU Ha [11-00pa3HBIX JepeBsSHHBIX OIIOpax, C pac-
CTOSIHIIEM MEXOY COCETHIMU (pazaMU II0 ropmzoHTanu 4 M. COCTaBUTL CXEMY 3a-
MENEHISI TaKOW JIMHUM N BBIUNCIIUTL €€ HapaMeTphbl, HpUHNMASA JJINHY JINHUN

paBHOU 100 kM.

3aodaua Ne2

Ha mnonHmxkaromell MHOJCTAaHIIUN yCTAaHORICHHI ABa TpaHCc@opmaTopa THIIA
TJIH 10000/110 co caeayroIIMH KaTaJlOKHBEIMI JaHHBIMHI: Ugp won=115 kB, Ug
wom=11 kB, APx=60 kBm, ux,=10.5%, AP-=11 xBm, I.x=0.9%.

OrnpenenuTs IPUBEACHHBIE K CTOPOHE BEICIIErO HANPSDKEHUS ITapaMETPHI
CXeMEI 3aMENIICHUS ABYX MapasUleIbHO BKJIFOUCHHBIX TpaHC(OPMATOPOB U BBIUIC-

JINTh IIOTCPH MOIIHOCTH B HIMIX IIPHM HAI'PY3KC Had IIHMHAX HH3MICI'O HAIIPAMNCHIIA

S»=12+j7.2 MBA, cos ¢>=0.85.

Jaoaua No3

AOKYMEHRT NOANNCAH 1 3JIEKTPUUECKON CETU YCTAaHOBJIEHH! JIBa

ANEKTPOHHOM MOANMUCHIO
Ceprudumkar: 12000002A633E3D113AD425FB50002000002A6
a TJLTH 63000/220 ¢ cOOTHOIICHHEM

Bnapeneu: Webayxoea TateAna AnexcaHgpoBHa

[eictenteneH: c 20.08.2021 no' 20.08.2022 I CO CIICAVIOIMNMII KaTaJIOKHBIMI JddH-
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HBIMU: U uon=230 kB, Ucuon=38,5 kB, Uznon=11 kB, ux 5.c=12.5%, ux 5-2=24%, ux
c.g=10.5%, APy 5.y=320 xBm, AP=91 kBm, I+.=1%. Harpyzka Ha munHax cpej-
Hero u Husmero HanpspkeHus S:=40+j30 MBA, S3=40+j30 MBA.

OnpeAenuTk NPUBEJCHHBIE K CTOPOHE BBICIIETO HAIPSKEHUS ITapaMETpPhI
cXeMbl 3aMelleHUs ABYX MapajUlelbHO BKIIFOUEHHBIX TPaHC(OpMATOPOR U BBIYMC-

JIUTE CYMMAPHBIC IIOTCPH MOIMHOCTIHI B HUX IIO KaTaJIOXKHBIM Ja HHEBEIM.

Jaoaua Ned
CoCTaBUTh CXEMy 3aMeNleHHsd sIeKTpudeckoil cetu (puc.l. ). mCXOIHBIE
nanuele: JIOII1 anmuron 160 kM BeImonHeHa mpoBoioM 2AC-300X2, HOMIHAIILHOE

HamnpspokeHnue 330 kB JIOII2 gmuuHon 90 kM BeInosHeHa IpoBogoM 4AC-300, Ho-

MuHanbHOe HampspkeHme 220 kB; Tl-aBrorpancdopmatop 3ATIHIITH-

240000/330/220; momuocTu Harpyzok P4 =400 MBT, P4=50 MBT, cos ¢=0.9

2 Tl 1

I oII2 3

[IOKYMEHT MNOAOMNWUCAH - 2Ma 3aMCIICHIIA CETU

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lleBayxoea TateAHa AnekcaHapoBHa

] KIIX ceTemn”?
HNencreutened: ¢ 20.08.2021 no 20.08.2022
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2. CXeMbI 3AMCHICHITA J3JICKTPHHYCCKIIX JINMHUH MECTHBIX U paﬁOHHBIX
JJICKTPHHCCKIIX ceTell.

3. CxeMBl 3aMeNeHIsI TpaHC(popMaTOpPOB (aBTOTpaHC POpMaTOPOB)?

lIpakmuueckan paboma Ne2 [lomepu mowiHocmu U 3HepecUu

6 JJleMeHmax IJIeKMpPUUeCKUux cemeu

I[enb: HaydUTBCSA ONpEAEIITh IIOTEpU MOIMHOCTH B TpaHC@opMaTopax U
JINHUAX 3IIEKTPOIIEpEIaun

OcHosbl meopuu:

JII1 KONMMUECTBEHHON XapaKTEPUCTUKN PaOdOTHI AJIEMEHTOB 3JIEKTPUUECKOM
CETU pacCMAaTPHBAIOTCS €€ padboune pekuUMEl. Pabounii pexum — 3TO YCTaHOBUB-
[eecs SJEKTPUUECKOE COCTOSHIUE, KOTOPOE XapaKTEpU3yeTcsl 3HAUSHUSIMI TOKOB,
HaIIpSKEHU, aKTUBHON, peaKTUBHOI U IIOJTHOM MOIITHOCTEIL.

OCHOBHOI IIETILIO pacueTa pPeKIMOB SIBILIETCSA ONPEJIEIICHIE STUX IIapaMeT-
POB, KaK JJISI IIPOBEPKH AOITYCTUMOCTH PEXKUMOB, Tak U AJI1 oOecedeHNsI SKOHO-
MHIYHOCTHU paOOTHI 3JIEMEHTOB CETEI.

OrpegeneHnue 3HaueHN TOKOB B AJIEMEHTaX CETU U HalIPSKEHUI B €€ y3Jax
HAUMHAETCS C IIOCTPOCHUSI KapTUHBI pacHpelesIeHUs MIOJIHONW MOIIHOCTH II0 3JIE-
MEHTY, T.€. C OIPEJACIICHNsI MOIITHOCTEN B HaUaJie 1 KOHIIE KajKJOTr0 dJIeMEHTa. la-
KYIO KapTHUHY Ha3bIBalOT IIOTOKOPACIIPEICIICHIEM.

PaccunureiBasg MOIITHOCTH B Hayajle I B KOHIIE 3JIEMEHTA SJIIEKTPUUECKOU Ce-
T, YUUTHIBAIOT IIOTEPU MOIIHOCTU B COIPOTUBIIEHUAX SIIEMEHTa 1 BIUSHUE €r0
IIPOBOJUMOCTENM.

IToTepu akTuBHON MoITHOCTU Ha ydacTke JIOII (cm. puc. 2.1) oOyclIoBIECHE
AKTHUBHBIM COIIPOTHUBRJIICHHEM IIPOBOJOB U Kabeneil, a TakKe HECOBEPIISHCTBOM X

M30JIAUi. MOIIHOCTE, TepseMas B aKTUBHBIX COIIPOTHUBRJICHIIX TpexdazHoii JIOII

T T i OROMEHT HORTAGAR T T TTTTETCA IO hopMy Tie:
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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I
| H+ 5 l

I, cos o

Pucynok 2.1 — K pacuery noreps MoniHocTu B JIOI

=3I*R=3-[(Icos®)” + (Icosp)’]-R=

=3-(I; +1.)-R=3-[(—=2)" +(—— C )y.R=

IU J3U
PE QE E_I_QE SE
U* 3U° 3U* 3U°

rae 1, 1, Ip —IIOJIHBLIN, aKTUBHBIN 1 PEAKTUBHLIN TOKU B JISII,

P, Q, S — dKTHBHAA, PCAKTHBHAA M IIOJIHAA MOIIHOCTH B HAYAJIC IJIM KOHIIC

JIRLL;

.

U — NMUHENHOE HallpsDKEeHIE B Hauase win KoHie JIOII;

R — akxTHBHOE COIIpOTHURJIIEHNE OqHON ¢a3nel JIDOIL

IIoTepu akKTHBHOI MOIIHOCTU B IPOBOAUMOCTSX JIDII 0OycIOBIEHBEI HECO-
BEPIIEHCTBOM m3oilnu. B Bo3aymHbeIX JISII — nmosBneHneM KOpPOHEL U, B OUEHb
HE3HAUNTEJILHOMN CTEII€HU, YTEUKOM ToKa 110 m3omngropaM. B kabenbHbIX JIOII —

IIOSIBJICHUEM TOKa IIPOBOJMMOCTH, a €ro abcopOimun. PaccUnThIBalOTCS MOTEPU 110
dhopmye:
AP=U’-G
riae U — mmHenHoe HallpspKEHIE B Hadasie win koHIe JIOII,
G — akTuBHaAA npoBogUMOCTE JIOII.
IIpu mpoexTupoBaHNN BO3AVIIHBEIX JIOII moTepu MOIMHOCTH Ha KOPOHY

CTPEMATCA CBCCTH K HYVYJIIO, BBIGHPHH TaKoll ANaMCTpP IIPOBOJA4, KOI'/Id BO3MOK-

HOCTE BO3HHNKHOBCHHIA KOPOHEI IIPAKTHHCCKII OTCYTCTBYCT.

OOKYMEHT NOAMMUCAH
SNMEKTPOHHOW NMOoArnMMChIo

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 | o

Bnapeneuy: lLebayxoea TateAHa AnekcaHapoBHa JCJICI. PE&KTHBH&H MOITHOCTHD, TEPHEMHH

. yuacTtke JIOII oOycrnoBIeHsl NHIYKTHR-

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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B Tpexdasznoii JIEII, paccunTeIiBaeTCsa aHAJIOTHYHO MOIHOCTHU, TepseMOIl B aKTHUB-

HEBEIX COIIPOTHUBIICHIAX.

2 2 2
r JEQ X:%X.

AQ=3I"X =

l'eHepupyemMast eMKOCTHON IIPOBOJAUMOCTEIO 3apsaHasl MOITHOCTE JIOII pac-
CUHTELIBAETCA 10 (POpPMYJIE:

AQ,=U"-B

riae U — muHelnHoe HallpsKEeHNE B Hadasie win koHIe JIOII,

B — peakTuBHas IpoBOAUMOCTE JIOIL

3apsjiHasg MOITHOCTh YMEHbINIAET PEaKTUBHYIO Harpy3Ky Ce€TU U TEM CaMbIM
CHIDKAET IIOTEPU MOIITHOCTHU B HEM.

IloTepn MOIHOCTU U BJIEKTPOSHEPTUN JOCTUTAIOT 3HAUUTEIILHBIX BEJINMYUH
I SBILIFOTCS OJJHUM M3 OCHOBHBIX (PAKTOB, BIMSIONIINX HAa 3KOHOMUYHOCTH CETEIL.
VX BemmumHa perinaMEHTUPYETCs IIOCTAaHOBICHUAMU HallmoHalbHOTO KOMUTETA
10 peryiupoBaHuto snekTposHeprun (HKPO) B ceTsax Hanpskennem a0 35 kB u B
CETAX HaIpsLKEHUAM 35 kB 1 BHIIIIE.

Bomnbmiasg yacTe moTeph aj1ekTposHeprun (60 — 70%) mpuxoAguTcs Ha CETU
HamnpsokeHnueM 6 — 10 xkB. 1losToMy nepeunciieHHbIE HIDKE MEPOIPUATI OTHOCST-
Cs K CETSAM STUX HAIPSKEHUN U K AJIEKTPOIIPUEMHIKAM:

. IIpIMeHEHE OoJlee BBICOKOM cTyIleHU HampsikeHus (10 kB BmecTo 6
kB),

. [IOBBLINIEHIE VPOBHA HAOPSKEHISI B CETU IIYyTEM MPUMEHEHU
YCTPOUCTB PETYINPOBAHI HATIPSIKEHIS,

. peryIupoBaHNe IIOTOKOB aKTHUBHON U PEAKTUBHON MOIIIHOCTEN B OT-
JIEJIbHBIX 3BEHBSIX CETH,

. IIPHIMEHEHNE pallloOHaAILHEIX CXEM IMNTaHUSI MOTpeOuTeNnell, KOTOphIE

[IO3BOJISIFOT OCYIIECTBIIATE O0JIee AKOHOMUUHYIO 3arpy3ky JIOII i TpaHcdopmaro-

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E30113AD425FB50002000002A6 IIICTRB HpE,I[HpHHTHﬁ — VIIYUIICHUE COSQ,
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

d BHEKTPD,I[BHFEITEHEﬁ.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IIpu nmepemgaue 3NEKTPOIHEPTUN YACTh €€ pacXoyeTcsa Ha HarpeB, CO3JaHUe
AJIEKTPOMATHUTHBIX IIOJIEH U Apyrue 3Pp@eKxThl. OTOT pacxXo] IPHHATO Ha3BIBATH
IOTEPSIMI. B 3IEeKTpOo3HEPreTHKe TEPMUH TIOTEPU HNMEET CIEIU(PUUIECKOoe 3Ha-
yeHne. Ecinu B pyTUX IPOU3BOACTBAX IOTEPH CBAZAHBL C OpakOM IIPOJY KITHI, TO
[IOTEPU BJIEKTPOSHEPTUN — 3TO TEXHOJIOTMUECKUN PacXo[ Ha €€ Iepeaauy.

BennunHa mnoTephk SIEKTPOSHEPTUN 3aBUCUT OT XapakTepa HU3MEHEHUS
Harpy3KHU B paccMaTpUBaeMbIil nepuo Bpemenn. Hanpumep, B JIOII, paboTaromeil
C HEU3MEHHOI Harpy3Koil, IIOTEPU SIIEKTPOSHEPTUU 3a BPEMS [ pacCUNTHIBAIOTCSI
CIIEYIOIIM 00pa3oM:

AW = AP -1,

rae AP-— cyMMmapHBIE NOTEPH aKTHBHON MOIMHOCTH B CONPOTHBIIEHUU U
nporojaumocTu JIOIT

Ecnu Harpyska MEHSIETCS, TO IMOTEPU DJIEKTPOIHEPTUN MOIKHO PACCUUTATh
pPazIMYHBIMU CIIOCOOaMU. B 3aBHCHMOCTHI OT HCIOJIB3YEeMOII MaTeMaTHYeCKOIl Mo-
JIEJI1 METOBI JEJIITCS Ha JABE I'PYIIIL:

. JIIETEpMIHIPOBAHHLIE,

. BEPOATHOCTHO-CTAaTUCTUUYECKIUE.

HanOomnee TOUHEIM n3 AETEPMUHUPOBAHHBIX METOJOBR SBIISIETCS METOJ pac-
yeTa IOTePhb AJIEKTPOSHEPTUH 10 rpaduKy Harpy3o0K IS KaXkIOoro IIOTPEOUTEI.

HpE,I[HDHD}I{HM:, HTO HaI'Py3Ka HDTpEﬁ]}TI‘EHH B I'OJAY MCHAIIACh IIO CJICHYEHO-

meMy rpacduxy (cMm. puc. 2.2). Toraa

IIII'I13:II

Il
OJOKYMEHT NoanncAH B "_Ill E I:I I_I

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapgeneu: LLleBayxoea TateAHa AnekcaHapoBHa UK HB.I"p}"BKH HDTpE6HTEHH

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Wurerpan — 3To ¢gakTU4ecK! IUIONa[gb, OrpaHMUEHHAs I'padUKOM H3MEHE-
HISI KBaJpaTa Toka. Takum oOpazoM, IIOTepU aKTUBHOII AJIEKTPOSHEPTUU MIPOIIOP-
ITMOHAJIbHBI IO KBaApaTHUIHOTO F'OJOBOr0 rpaduka Harpy3Ki.

Tak kak HaOpsOKeHHE Ha IMMHAX 3SJIEKTPONpHUEMHHKAa MEHSETCS He3Haul-
TEJILHO, TO €0 3HaueHIE MOXHO CUNTAaTh HEM3MEHHBEIM. 3aMEH:d MHTErpajl CyM-

MOI1 IUIOIaAell IPsAMOYTOJIbHIKOR € IMIaroMm At;, IIOJIYUNM:

AW = 3253 - AL :%Z(ﬁz + sz) - At
i=1 i=1

2
U -
IloTepu »JeKTpo3HEpruu B TpaHCchOpMaTOopax IIpU 3aJaHHOM Trpaduke

HAaI'PYy3KH IIPpHI HCIIOJIb30BAHHHN CI'O IIACIIOPTHBIX JdHHBIX PaCCHHTBIBAKOTCA I1IO

dbopMmynaMm:
. IUIA IBY XOOMOTOUYHBIX
1 S 2
AW_ =In-AP_+—-AP.(——)" |- At;;
n SI—IGI’--‘I
. IUI TPEXOOMOTOUHEIX TpaHCPOpPMaTOPOB (aBTOTpaHC(HOPMATOPOR)
AW_={n-AP, + i[ﬁPm (SSEF )2+&PKC(SSC )2+ﬁPm(SSH )21} At;.
n H O HOM H OM

JIOCTOMHCTBO MeTOo/ia — BEICOKad TOUHOCTL pacdera. HegocTaTok — OONIBIIOE
KOJIMYECTBO BBIUNICIICHIIII.

['paduku Harpy30k He BCerjla U3BECTHBI. B ATOM cllyuae HNOTEpPHU BIIEKTPO-
SHEPTUU MOXKHO BHIUNCINTH APYTUM JETEPMUHUPOBAHHBEIM METOJOM — UEpe3 Tu.
MeTo; OCHOBaH Ha JABYX JOIYI[EHUIX

. MaKCHMalbHBIE IIOTEPHU B AJIEKTPUUECKON CeTU HAOIIOMAIOTC B IEpPU-
OJl MaKCIMyMa Harpy3KH B SHEProcUCTEeMEl (YTPEHHHN MakcuMyM ¢ 9 go 11 ua-
cOB; BeuepHHil — ¢ 17 10 21 gaca);

. rpapKN aKTUBHOII U peaKTHBHOII MOIIHOCTHU IOJOOHEI, T.€. Ipaduk
pPEaKTUBHOI MOIIHOCTH IepecunTaH n3 rpaduka akTUBHOI MOITHOCTI.

BPEMH MAKCHMAJIbHBIX ITIOTCPb Tn — 9TO BPCMA, B TCHCHII KOTOPOI'O IIPH pa-

OOKYMEHT nNoanwncAH » 6
SNEKTPOHHOW NOAMUCHIO PY3KOH H3 CCTH IIOTPCOIIACTCA TaKOC JKC
Ceptudmnkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu; LeBayxoea Tatbana AneKcaugpoBHa pa6mTe I1I0 PCAaJIbHOMY I'pa[bHH}’ HAIPYy3-

Nencreutened: c 20.08 2021, no 20.08.2022
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R <~ p2 2
— gz( + ) ‘&I o ( mﬂx'T'a_I_Qmﬂx'T‘p)
U~ o U
e Ta . Tp — COOTBCTCTBCHHO BpPCMA MAKCIIMAJIBHBEIX IIOTCPE AJIA aKTHUBHOII

1 pEaKTUBHOI Harpy3o0K.

Ha mpakTuke 5T 3Ha4YSHUS YCPEAHSIOT 1 3aMEHSIOT OOIUM — Ty, Torja,

R
L

J1J1s1 TUIIOBEIX I'pa(pIKOB Harpy3KU BEIUYNHA Ty OIPEACIISIETCS 110 M3BECTHOIM

AW =

max ' ‘m°

Bemuauge 1

T = (0,124 4+ —m )2 8760,
10000

B cooTBeTCcTBUU C 3TUM MCTOJJOM IIOTCPIH JJICKTPOSHCPITIN B 2JICMCHTAX CC-

TH PaCcCUNTHEIBAIOTCS 110 (POPMYJIAM:

. B JINHUHN 3JIEKTPOIIepe1au
AW =AP, ..

. B 1By XOOMOTOUYHBIX TpaHChopMaTopax

1 S

AW_ =n-AP_-8760+ —-AP (——)"-

n SHGI‘-"I
. B TPEXOOMOTOUHEIX TpaHC(opMaTopax (aRTOTpaHCc]popMaTOpax)
AW. =n-AP. -8760 + 2 ). :

n HOM HOoM HOM
ZP[TIE:H{ { TM !

AHAJIOTHYHO OIpEJeNsaeTCsa BENMUUNHA Ty A1 JIOLI, mmraromenn HECKOIBLKO
IIOTpeOuTEIEeH.

HDTEPH MOITHOCTH I1 JJICKTPOOSHCPI'MI JOCTHIAOT 3HAHUNTC/IEHBIX BCJIIHITH

[OKYMEHT MOANMUCAH .
INEKTPOHHOM NOAMMUCHIO B, BIIMSIOIINX HAa 3KOHOMUYHOCTB CETEll.

Ceprudukar: 12000002A633E3D113AD425FB50002000002A6

Bnaperiel:: [lebayxosa TatbAnaAnexcaranoaHa HOBJIEHIIMU HallloHaJIbHOrO KOMUTETA

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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10 peryinpoBaHuto aiaekrposrHeprun (HKPO) B ceTax HanpsxeHuem Jo 35 kB u B
CETSX HaIpsLKEHUAM 35 kB 1 BHIIIIE.

bonkmasg gacte notephb ajekTposHeprun (60 — 70%) mpuxoauTcs Ha CeTH
HamnpsokeHnueM 6 — 10 xkB. 1losToMy nepeuncrieHHbIE HIDKE MEPOIPUATIS OTHOCST-
Cs1 K CETAM 3TUX HAIPIKECHUN U K 3JIEKTPOIIPUEMHIKAM:

. IIpuMeHeHne Oojlee BEICOKOH cTyIeHu HanpskeHusd (10 kB Bmecto 6
kB),

. [IOBBLINIEHNE VYPOBHSA HAOPSDKEHUSI B CETU IIYyTEM NPUMEHEHUS
YCTPOMCTB PETyINPOBaHI HATIPSIKEHUS,

. pEryIUpOBaHNE ITOTOKOB aKTUBHOU U PEAKTUBHOU MOIIIHOCTEN B OT-
JIEJIbHLIX 3BEHBLSIX CETI,

. IIPHIMEHEHNEe palllOHAILHEIX CXEM IINTaHUSA MOTpeOuTeseil, KOTophle
I[IO3BOJISIIOT OCYIIECTRBIIATE O0JIee AKOHOMUUHYIO 3arpyzky JIOII u Tpancdopmaro-
POB,

. paroHann3aud SHEProxXo3AucTB IPEAIPUATUN — VIIVUIIEHUE COSQ,

HpaBHHEHBIfI BBIﬁDp MOITHOCTH I 3aI'PY3Ka BHEKTpD,I[BHFEITEHEfI.

Jaoanue:

Jaodaua Nel

OnpeaenuTs NOTEPU MOIIHOCTI U I'OJIOBBIE IIOTEPU SIIEKTPOSHEPIUN IS ce-
TH, IIPEJICTABICHHOI Ha pUCYHKE 2.3, Harpy3KH, II0Ka3aHHBIE Ha CXeMe, COOTBET-
CTBYIOT MaKCHMaJlbHOMY pexXumy. I'pacdux Harpyszku IpuBeAeH Ha puUCyHKe 2.4.

HampsxeHne B nurtaromieM yaine 1 paBHo 525 kB.

.

| | >0 Km

AT L ;
| AC-300x3 5.= 214+ jI100MB - A
| i
l 2 4

>

S, =804 j20MB - A

NOKYMEHT NoanncAH
SNEKTPOHHOWM MOANUCHIO .3 — Cxema ceTu
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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i 1 1 1 ]
b4 8 12 16 20 24

Pucynok 2.4 — I'pacdux Harpyzxu

Jaoaua No2

OnpeaenuTh NOTEpU SHEPTuu 3a roj B TpaHcopmaropax Tumna 2TPJIH-
10000/110, Tmax=6000 u, Harpys3ka B MaKCUMaJIbHOM pexuMe Suap=15+j10 MBA.

Karamnoxnbie nauusie; APyx=60 kBT, APxw=18 xkBT.

Jaoaua Ne3

Ha mojcrannmm ycraHoBiaeHo jaBa TpaHcdopmatopa TPIITH-63000/220,
KOTOPLIE IIUTAKOTC II0 ABYM BO3JYIIHBEIM JTUHUAM ceueHueM AC-400 u anmHon

100 xm. Harpyzka noactaHiun B MakcumManbHOM pexkume 100 MBT, cosp=0,9.

Ornpenenurs norepu sHepruu 3a roxa u KIIJ[ snexTponepenaunl mo sHEPTULL

€CIIU 3aJiaH roJ{0Boil rpaduk HArPy3KH II0 IPOJOJIKUTETHLHOCT.
["o10B0Ii rpaduk Mo OPOJOIKUTETLHOCTH
t, 4 0-2100 2100-4000 | 4000 —-6400 | 6400 — 8760
P, oTH.e 1 0,7 0,5 0,3

R‘HHH'IPHJHJHEJIE 60NPOCHL.

1. XapaHTep IIOTCPE MOIIHOCTIH I JJICKTPOOHCPI'HI B Pa3JIMYHBIX SJIC-

MEHTaX 3JIEKTPUUECKIX CeTeil?

2. BHE[I::I IIOTCPE MONIIHOCTII. OHpﬂl[E:HE:HHE IIOTCPE 3JICKTPOSHCPIHNII B
JJICKTPIMHCCKHNX JIMHITAX C IIOMOIIIBIO I'pa(bHHDB HAaI'Py3KH1 11 C HCIIOJIb30BAHHCM

BPCMCHII MdKCIHIMaJIbHBIX HDTEpB?

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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3. OmnpeneneHne MOTEPh MONIHOCTH M 3JIEKTPOAHEPTUU B TpaHC(opMa-

TOpax 1 aBTOTpaHCpopMaTopax. Mephl 0 CHIDKEHUIO IIOTEPh MOIIHOCTH M 3JIEK-

TPOSHEPTUM.

IIpakmuueckasn paboma No3
Pacuem napamempoe ycmano8UuB8UIUXCA PeHCUMOB DAZOMKHYMBIX 371€K-
MpUUeCKUX yeneil

I[enw: HAyIUTHCS MPOBOAUTE DJIEKTPHUECKIIT pacueT CETH

OcHoebl meopuu:

ONEKTpUUECKas CE€Th BBICOKOTO HAIpsKEHUS I IIepeaadull 1 pacopenene-
HIIS AJIEKTPOYHEPIUN OTHOCHUTCS K KaTeTrOpUHU SNEKTPUUECKUX L€, II03TOMY JJId
pacueTa ee pekUMa IIPHUMEHSIOTcS o0Iue MeTodnl Teopuu neneil. IIycTe 3agaHa
MOIITHOCTEL HEKOTOPOIT Harpy3ku S; = P;+ jQiy3na i, KoTopas JIoJI’KHa OBITh YUTEHA
HapsaAgy C JAPYTUMH Harpy3kaMm IIpH pacuere pexnuma ceTn. OJHaKO HMMEHHO
HAIIPsKEHUSA B y3JIaX CETU SBJISIOTCS HCKOMBIMHI BeIMUHMHAMHU. DTO OOCTOSTEIb-
CTBO IIPEIIITCTBYET HENOCPEACTBEHHOMY HCIIONB30BaHIIO 3aKOoHOB Kupxroda amsa
IIOJIyYEHU OJHOZHAYHOI'O PENIEHHUs, IIOATOMY HAIlJId IPUMEHEHHE U JpyTue Me-
TOJLI PEIICHIS, B TOM YHCIIE€ METOJ IIOCIEeIOBATEIbHBIX MPUONIIDKEHHI (ITepall-
OHHBII METO.).

Meton mocieoBaTeIbHEIX NPUONIDKEHU OCHOBAaH Ha IIOCJIEAOBATEIILHOM
VTOUHCHUN HAIPKEHNN B y3J1aX 3IEKTPUYECKONM CeTH, IIPHYEM B KaueCTBE
HayaJIbHOT'O NPHOJIIDKEHNS MOXKET OBITh HCIIONB30BAaHO pa3yMHOE JJOIYIIEHHE O
TOM, YTO HAIPsSKEHHISI BO BCEX y3JIaX B HOPMAaJIbHOM pPEKIME HE MOTYT CYIIe-
CTBEHHO OTJIMYAThCS OT HOMUHAILHOTO HAIIpSDKEHUS JaHHOTO Kjlacca CETHL.

BBegeHne Takoro JOMyIIEHUS IO3BOJISET OINpeAeINTh NPUOJINKEHHO II0TEe-
pPH MOIIHOCTH Ha KaXXJOM YYacTKE€ CETH, MOIIHOCTH B Haydajle M KOHIIE KaxKJOro

YHACTKa 1 TOKH HAI'PY30K.

Q"“ﬁbﬂﬁﬁEH"{ﬁEﬁnﬁﬁﬁﬁ"“""’“"‘ﬂ T MIOINHOCTII B Ha'alJle yT—IaCTKa, HﬂHGCpE,I[-
SNEKTPOHHOWM NOANUCHLIO
Cepruchmkar: [12000002A633E3D113AD425FBS0002000002A6 TKCHIIC CHHTACTCA MN3BCCTHBIM, ABJIACTCH
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

ITHE HaHpH}I{EHHE B KOHIIE 2TOI'O }"T—IE’LETKH.
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B cBoro oHEpCcAb, CTAHOBHTCA BO3MOXHBIM PACHCT HAIIPAMKCHIIA B KOHLC CJICHY EHO-
ICIro yd4acTka I T. M.

HpDL[ECC IIPOAOJEKACTCA JO TCX IIOP, IIOKA 3HAYCHIIA HaHpH}I{EHHﬁ BO BCEX
Y3aXx, IIOJIVHCHHLBIC IIOCJIC BBIIIOJIHCHIIA ,.[[E].HHDﬁ HTCPpalll, HC 6}’,[[}"T OTIIMYATBECAH

OT HANpPSDKCHHI, IOJYUEHHBEIX Ha NpeIblAyIeil nTepalii, MEHee UeM Ha 3aJaH-

HYH BCIINMHHNHY TOHHOCTH PAaCHCTA.

Jaoanue:

Jaoaua Nel

OIpeaenuTsk HalpsKEeHUEe B KOHIE Bo3ayInmHON nuHUN 500 kB B Harpyzou-
HoM pexume S2=800+)300 u B pexnUMe XOJIOCTOrO X0Ja, IIOCTPOUTH BEKTOPHLIE

JuarpaMMbl TOKOB HampspDkeHHnil. CxXeMa ceTH IpHUBEJieHa Ha pucyHke 3.1. Pacuer

BLITIOJIHUTEL O€3 yueTa IIOTEPh Ha KOPOHY.

I 2AC-500<3 250 km 2
U, =515 kB Sy = 800 + j300

Pucynok 3.1 — Cxema ceTn

| Z=25+j38

e

Y, =Y,=/9.1-107*

Pucysok 3.2 — CxemMa 3aMeIleHIs CeTU

i'__j_ = .l_'lf":ﬂ

S N ——
AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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HDC'I'pDHTB BCKTOPHLBIC JHAI'PaMMBI TOKOB II HaHpH}HEHHﬁ SHEHTpI’IT-IECKDﬁ

ceTn Oe3 YHCTa IIOTCPbL MOIIHOCTH OJIM CCTH, CXCMdad 3aMCIICHIIA I{DTDpDﬁ IIpCa-

CTaBJIEHA Ha PUCYHKE 3.3

lJ, = 200| 0°

| + j& 1 4 j20

$; =200+ 100 S5 = 100+ j50

Pucynok 3.3 — CxeMa 3aMeleHIs CETU

$15 = 100 + j50 §os = =100 — 50

1 + 20
200 + 100 —100 — j50

Pucynok 3.4 —Ilotokopacnpeaenenne 0e3 moTepb MOITHOCTHU

3adaua No3

OIpeaenuTh HalIpsKEHUE B y3JIe A B CETH C paBHOMEPHO pacIpeeIEHHO
Harpy3Koli, JIOTHOCTL Harpy3ku p=0,3 MBT1/kM. CxemMa ceTu mokazaHa Ha pUCY H-
ke 3.5, HanpspkeHue OazucHoro ya3ima U=3,3 kB, Harpyzka y3ma A Sa=2+)1,6 MBA,

JUINHBI JIMHUII IpuBedeHBl Ha cxeMme. I[Ipu pemeHun npuHsATh Ro=0.1 Owm/xm,

X0=0,2 Om/xkM. IIoTepsMH MOITHOCTH IIpeHeOpEUb.

I 2 3 A
0.5 km Y | KM
9 ll 9
U=33kB
P S.=24+ /1.6
NOKYMEHT NoanncAH
SNEKTPOHHOWM NOAMUCHIO — HCXG,[[H&H CXCMd
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Lebayxoea TaTbAHa AnekcaHapoBHa
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BHIITOITHUTE AJIEKTPHUUECKUIT pacyueT CETH, ITOKa3zaHHON Ha puUCyHKe 3.60. JIu-

HIS BeINTOJIHeHa cedeHueM 2AC-400, mmuaa muanu 100 kM, gBa TpaHchopmMaTopa

TPIIIH-63000/220, nHarpyzka P3 =100 MBT, cose=0.9, HanpsokeHne 0a3zmCcHOTO
yamna 230 kB.

Se = (100 + j48.4) MB-A

Pucynok 3.6 — McxoiHas cxema ceTu

KonmponvHble 60npocsi.:

1. AHanm3 pazjIMYHBIX PEeKUMOB padOTHI AIEKTpUUECKON IHHUN. Bisg-
HII€ €eMKOCTHELIX TOKOB Ha PEXUMHEIE [TapaMETpPHI.

2. AHauTn4eckas 3aBUCHMOCTb MEXK/Iy HallpsLKEHUAMM Hadajla M KOHIA

3BCHA SJICKTPIHHCEC KOM CETH.

3. Pacuer HaHpH}HEHHﬁ B KOHIC M Ha4aJIC JINHHI 3JICKTPOIICPpCAaYvIl B

Pa3JIMHHBIX PCHXKIIMAax.

IIpakmuueckasn paboma No4
Pacuem napamempoe ycmaHo8UBUIUXC PEHCUMOE CEMeil
C 08YXCMOPOHHUM NUMAHUEM

I[ens: HayuNTLCS IIPOBOAUTH 3IEKTPUUSCKUII pacdeT CETH ¢ JIBYXCTOPOH-
HIM IINTaHHIEM

OcHoebl meopuu:

JIMHUN ¢ ABYXCTOPOHHHIM IINTAHUEM B IIOCIIEQHEE BpeMs IIOJIydaroT Bce Oo-
€€ MUPOKOE pacIIpocTpaHEHNE B IIPAKTUKE CEIbCKON AIeKTPU (UKL

OCHOBHOE MNPEUMYIIECTBO MX 3aKJIIOUaeTCSd B IIOBBIIIEHHU HAaJEKHOCTH

3HEKTpGCH&6}HEHHH. HE,I[GCTHTKHMH SABJIIOTCS. OOJLIINE 34TpPaThl IIPIHI COOPYIKC-

NOKYMEHT NoanncAH -
SNEKTPOHHOWM NOAMNMUCHIO PEJICHaA 3alllTa.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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CJI0KHOCTB pacdeTa 3aMKHYTHIX CETell, YaCTHBIM CIIydaeM KOTOPHIX SIBJLIET-
Cs JINHUS C JIBYXCTOPOHHUM IIMTaHUEM, 3aKJIFOUAETCS B ONpeeIeHIN MOIHOCTEN
(TOKOB) IIO y4acTKaM CXEMEI, TO €CTh B PacCIpPeJeI€HIN MOI[HOCTEIl (TOKOB) IIO
CeTIL.

MoIHOCTh, IMOCTYIIAarOIasd B JINHIIO OT HNCTOYHUKA IIUTAHUA A, OIpPEIeiLi-

eTcs (popMyJIOIi:

218,z —
SA_l _ i (S;Z;b) 4 UA U

BUH

<AB <AB

rae S - MOIHOCTL Harpy3KH, IPUCOEJNHEHHOII B 1-i1 TOUKe CXeMEl, BA;

Zip - COIIPOTHBRICHHE IUHUN OT TOYKH MIPHCOCIMHEHNSI HArpy3KH 1 JO IC-
TOYHUKA, B

Z.AB - COIIPOTHURIIEHUE BCEM NMHNN, OM;

Un — HOMHMHAJILHOE HaNpsKEHNUE JIMHUN, B.

PacueTr aBapuiiHOro pexmuma, Korja OJUH N3 NCTOUHMKOB IIUTAaHUSA OTKIIFO-
UEH, 3HAUNTENLHO VIIPOIAaeTcsd, Tak Kak HIUEM HE OTJINYAEeTCd OT pacuera pamil-
aJIbHOUN CXEMHEI.

Korma um3BecTHO pachnpeeleHne MOIHOCTEN, IIOTepH HalpsKEeHNS Ha
ydacTKaxX JINHHU C ABYXCTOPOHHUM IINTAaHHEM OIPEIEIIIIOTCS IO TEM XKe (PopMy-

JlaM, HTO I1 JJIA pa,[[HElHEHDﬁ CXCMEI, TO €CTh

_PF+Q.L
U,

AU

MaxcnMabHOI HDTEpEf:I HAlIPpAXKCHIIA HOPMAJIBHOI'O PCXKIIMa JIMMHHIT C
ABYXCTOPOHHHM IINTAHHNCM HA3BIBACTCA CYyMMa IIOTCPb HAIIPAXMCHITA Hd OTACJIbHBIX
YHACTKaX CXCMbBI OT HICTOHYHIUIKA IIMTaHIA JO TOHUHKH TOKOPA3/4CJId, TO €CThb

AUHI{H= AUA-} + AU}’-Z + . s o

JaodaHue:

Qﬂﬂﬂilﬂ M.ﬂ I

AJOKYMEHT NnoanmvucAH

3NEKTPOHHOW NOAMUCLIO | o
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 € B CCTH, IIPHUBCACHHOI H4 PHICYHKC 4.1

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

[I1 J'IHHHIE[ 11 HaHpH}HﬂHHH yBHGE. HDCTPD—
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HTb BCKTOPHLIC JHdl'PdMMEBI HaHpH}HEHHﬁ I TOKOB. Harpyam 3aJldHbI B MeEI'd-

BOJIbT-aMIICPaX, COIIPOTHUBJICHIIA — B OMax.

Us=110kB | +J3 l

[

Pucynok 4.2 — McxogHas cxema
Jaoaua Ne2
OInpegenuTh TOKH B BETBSX CETHU JIMHUU C JBYXCTOPOHHUM IIUTAHHEM C pa3z-
HEIMH HalpskeHmaMmu o koHnaMm nepemaun:. UA=115 kB, UB=110 kB. Cxema
3aMEI[EHNs CEeTU IIpUBEAeHa Ha pUCYHKe 4.2, TOKHM yKazaHbl B KHJIOaMIIEpax, CO-

IIPOTHBJICHIIC B OMAdX.

A 1+j3 1 2+j6 2 05415 B
Uy=115 O—— O [ —Ou;=110
— -

fa1 {17 I5p

0315 —JO, 158 =042 — jO,005

Pucynok 4.2 — CxemMa 3aMeIEeHIs CETU
3adaua Ne3
Ornpeaenuts mapaMeTphl peXuMa, [MOTEPU aKTUBHON MOIIHOCTU B IIPOIIEH-
Tax oT mepegaBaeMoil MomHocT 1 K11J] aByxiennon nuaun 220 kB, IpoTsKEH-
HocThrO 200 xM, ¢ mporogamu AC300/39. IloroHHele mapaMeTpbl TaKOW JIMHUU
paBHEIL ro=0.098 Om/km, x0=0,424 Om/km, aKTUBHOI IIPOBOAUMOCTEIO JINHUIL IIpe-

HeOpeub bp=2.68*10° CMm/kM. MOIIIHOCTb 1 HAaIIpsiKeHNe B KOHI[E JIMHIN COOTBET-

CTBEHHO paBHHI S2=240+j116 MBA, cosp>=0.9, U>=218 kB.

NOKYMEHT NOAMUCAH
SNEKTPOHHOWM MOANMUCHIO
CepTuchvkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Ot muH 110 kB y3noBon nojictaniiun A sHeprocucteMsnl llenrpansHon Cu-
OHpH IO KOJNBIEBOIl CETU OCYIIECTRISIETCS AJIEKTPOCHAOKEHNE TPEX ITOHH3UTEIb-
HBIX ITOJICTAHIIUIL, pacyeTHLIE HAIPY3KN KOTOPHIX PABHHL:

S, =25+ j15=29.2/31" MBA4;
S, =30+ j20=36.1233"40 MBA;
S, =40+ j16 = 43./21°50 MBA.

Tabmma 4.1 —IlapaMeTpsl y4aCcTKOB KOJIBLIIEBON JIMHIH

JImausa | Mapka npoBoja - Om X, | Om Iy , ke i, Om X, Om
KM M
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 AC 95 0,314 0,429 30 9,42 12,87
3-A AC 240 0,122 0,401 50 6,10 20,05

BEIIIOJTHUTE pacyeT HOPMAJILHOIO peKHMa padOThI CETH MHPU HAIPSKEHUU
Ha muHax noactaHuu A 121 xB. IlpeaBapurebHEIN pacyeT MOTOKOpacIpeaerie-
HISI B KOJIBI[€ BEIIOJIHHUTL ABYMs cIIocoOamu (Mo JUIMHAM U II0 COIPOTHBICHUSIM
ydacTKOB). OmpeaenuTb CyMMapHYK MOIIHOCTB, IIOCTYIIAIOMIYIO B KOJILI[EBYIO
CETh C IIHMH MOJACTAHIIUN A I HaNOOIBIIYIO IIOTEPIO HAMPSIKEHHS B IIPOILIEHTaX OT
HaIIpsDKEHU Ha MIMHAaX [OJCTaHIUI A.

Kﬂﬂmﬂﬂbﬂble 60NPOCHL.

1. Kakas Touka B CETH Ha3bIBAETCs TOUKON IIOTOKOpa3zjena?
2. B yem oTnmune pacuéra 3aMKHYTHIX CETEM OT Pa30MKHY ThIX ?
3. AHanm3 pazjIndHBIX PEKUMOB padOTHI AIEKTpUUECKON IMHUU. Brmig-

HIC CMKOCTHBIX TOKOB Hd PCHKIMHEBIC IIdPdMCTPLI.
4. AHaJINTH4YecKas 3aBUCHIMOCTb MCIHKAY HAIIPAKCHIAMII HdUdJla 11 KOHIIA

3BCHA 2JICKTPIHHCC KOM CETH.

d. Pacuer H&HpH}KEHHﬁ B KOHIC M Ha4adJIC JINMHHM SJICKTPOIICPCI4dHill B
AOKYMEHT NOAMACAH

SINEKTPOHHOW NMoanmChLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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IIpakmuueckan paboma No5

Pacuem PEHCUMOE 3AMKHYMbLIX J/IEKMPUHUHECKUX cemeu

Ilens: HayuUTHCS MPOBOJAUTEL 3JIEKTPUUECKUII pacyeT 3aMKHYTBIX SJIEKTPU-

YEeCKUIX ceTell

OcHo8bL meopuu.

K OpoCTEIM 3aMKHYTEIM CETSIM OTHOCSTCS KOJBIIEBLIE CETH U CETH C JIBYX-
CTOPOHHUM IHTaHNEM. KOIBIEBYIO CETH MOXKHO IIPEBPATUThL B CETh C JABYXCTO-
POHHHIM IINTaHHEM, €CIIN Pa3pe3aTh €€ 10 NCTOUYHUKY IIUTaHNS.

Paccmotpum JIOII ¢ apyxXcTtopoHHNM nutaHueM (puc. 5.1). M3BecTHEL:

. MOIITHOCTU HArpy3o0kK,
. COIIPOTHURIIEHNUA ydyacTkoB JIOI I,
. HaIIPSKEHI Ha NCTOYHUKAX ITUTaHUA.

HeoOxoanmo HalliTH pacapeneneHne MoIHocTel Ha yuacTtkax JIOII Pacuer

BBIIIOJIHMM IIPpH CJICAYFOINTHUX JOIIYIIMCHIIAX .

. B JIGII OTCYTCTBYIOT IIOTEPU MOIITHOCTH,
A 51 5 5 5 B
g 2 3 4
i > 1 o 2 — » 3 > |
£1 l g l Z: l £y
I 5S¢ S

PucyHok 5.1 — JInHu snektponepead ¢ JABYXCTOPOHHUM IINTaHUEM

HpﬂﬂHOHD}I{HMj HTO HaM H3BCCTHd4 MOIIHOCTL, IIPOTCKAIOIIdA Ha I'OJIOBHOM

yuacTke A-1. Torma MomHocTH Ha Jpyrux yuactkax JIOLI onpenersarorcs 1o I 3a-

koHy Kupxroda:
S2=812=31 - Su1;
3 =53=5 -8 =51 - 8w - Sw;
NOKYMEHT NOAMNUCAH |
SNEKTPOHHOW MOANMUCHIO ;=91 - Su1 - S0 - Sws.
CepTudumkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Ilagenne HampskeHUe Ha JTr000M yuacTke JIOII paccumteiBaercs 1mo ¢op-
MYyJIE:

AU, = VER I, -Z,
3 ¢opmynel ama pacdera momuHocTn Ha ydactke JIOII (S, = V3.1 ,I -U)

HafLI[EM TOK YHACTKA.

_ S,
3,
&Q;:‘\/g' §i *Z;:§_!Z‘:
\/§ U, U,
IIpn yuere BTOpPOTro JOMYIIEHNS IIOJIY UM
AU =217,
U

HOM

Hangem nageHne HanpsbkeHns Bo Beell JIOI:

QA_QBZE;-]'ZAI_'__ '___I__ =2 | = =1

IJII1

UaUg) Upu =S, Za1 +8,Z1»+8S3-Zpy+S,Zss.

B I[TOJIVHCHHOC BBEIPAXKCHIIC IIOJCTAaBHM 3HAYCHITA TOKOB YHACTKOB.

UpaUgp) Upu=8,"Zay +(S,=8:)Z1y+ (S, — S = S,0) - Zoy +

= =

+(8) =S — S — §H3)'Z:B

BrinoaanM mpeoOpazoBaHUA:

UrUg) Uy =S8 (Zay+Z1y+Zoy+Z3p)— S - (Z1a+Zoy +Z3p) —

4

_ §H2 '(Z; +Z;E) _ SH3 'ZSE

CyMMBI COIIPOTURIIEHNI MPE/ICTARIISIOT COO0I CONPOTURICHNUS:

(7 s 47 n ATt 2 V= Toan (L4 L 4 Z3) = Zpi(Z s+ Z5) = 2.
NOKYMEHT NOOMUCAH 212 =23 =3B =B s A= 23 =~ 3B =28
SNEKTPOHHOWM NOAMNUCHIO
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
Y HOLI M Dﬁpamm:
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* #* a# # # 3 #
Up=Up) Uy =81 Zpp =S Zip =Sy Zp =S5 Zp =8, Zpp = 2.5, " Zin
=]

B ITIOJIVHCHHOM BBIPaXKCHHI TOJIbBKO OJHda HCHU3BCCTHAXA BCJIMYIIHA — MOIII-

HOCTE IICPBOI'O I'OJIOBHOTI'O YHaAaCTKaA.

3
> S Zn
U,-Ugr) U -
§r-:ml :§l = §Al = (_A _:LB) o + - #
AN Z AB

Ecmu 6u1 MBIl onpejensny najgeHne HamnpsxeHus (Uyg —U 4 ) 1 BeIONHMIN

dHAJIOI'ITYHEIC HpﬂDGpHBDBaHHH:. TO HAIJIH OFI MOIIHOCTE BTOPOI'®0 TI'OJIOBHOI'O
YHACTKaA.

3 *
z— i (B
Scom =91 =29 —(QA_QB)*UHDM i=1 !
SMronl T X1 T H2Al T » + .
Z AB Z AR
IIpn n Harpyskax:
n g ZH_B
U —U U - —HlI  —I
§mnl — §I — §AI — (_A _P‘) HOM i=1 q
Z a8 Z AB
S -Z.
U —U U Z—Hf 1A
§rmﬂ. — §4 — §3B — (_B —J:L) Hom , =l

HpaEHHLHDCTb IIOJIVHCHHEBIX PA4CHCTOB IIOATBCPIKAACTCA BLIIIOJIHCHIICM Oa-

JIaHCA MOIIHOCTIH — paEEHCTEDM HpDHBEEﬂEHHDﬁ 1 HDTpEﬁHEHHDﬁ MOIOIHOCTI.
n
§1"C}.]'I] + irmﬂ — Zim
i=1

3HAaYeHUsI 4acTU MDH.[HDCTE?I YHACTKORB IIOJIVHATCA OTPHIATC/IBHBIMILI, T.C.

OHH INMCHOT OﬁpaTHGE HalIpaBJICHIC 110 OTHOIICHIIO K IIPHHATOMY.

B 'D6H.[E:M CJIYH4aC PacHCT pCiKIMa CCTH C ABYXCTOPOHHHM IINMTAHICM IIPOII3-

BOIAHITCHA B KOMIUIEKCHOH (prME. Ho BO3MOIKHEI CIICAYHOHIHNC HaCTHBIC CJIYHall.

NOKYMEHT NOAMNWUCAH

SNEKTPOHHOM Nnoanuchio
12000002A633E3D113AD425FBS50002000002A6
Lebayxoea TateAHa AnekcaHapoeHa

.I"/ R:’ yT-IaCTKGE OAITHAKOBO 11O ECEﬁ JIJIITHEC
CepTtudhumkar:
Bnapenedy:

on m. Jlia takon JIOII peaktuBHOE CoO-
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z§H£ ' ZFB ZSHE ' (R:'B - JFXEB) ZSHI' ] R:'E- (l o ,-”H)
_ _ _ =l _ 1=l _ 1=l _
S 1 — §I - SAI — : — . — . —
Z A5 (Rap — JX aB) R,z -(1— jm)

Takum DﬁpE’LBDM? dKTHBHEIC I PCAKTHBHBLIC MOIIHOCTIH I'OJIOBHBIX YHACTKOB

PaCCHUTBIBAKOTCH HC3aBHCHMO JApPyI' OT ApPYyIla II0 dKTHBHBIM COIIPOTHBIICHIAM

YHACTKOB.

OnHopoaHasa JIOII ¢ ognHAKOBEIM ceUeHMEM IIPOBOJOB Ha yuacTkax. Jlia

takoil JIOII BeIpakeHUe 3alIUIIeM TaKIM 00pazoM:

ZPH;"R;B ZQHJ'.RFB Zﬂﬁ'rﬂ'lm ZQHf.rﬂ.lfB
S =S =S _ i=l L jisl _ =l L gl _
D roml — 21 2 A1 R.. J R, r{}'lAB J FG'EAB

Z E—If ' l:'B Z QH:' ) EJ"B
i=1

TR

Taxum DGPHBGM? dKTHUBHEIC 11 PCAKTHBHEIC MOIIHOCTI I'OJIOBHBIX YHACTKOB
PaCCHHTBIBAIOTCA HC3aBHCHMO JAPYI OT ApyIa IIO JJINHAM YHACTKOB.

OnuopoaHasa JIOI1 n oguHakoBEIN cose Harpy3ok. J{ing Ttakon JIOII BrIpa-

ACHHC 34IIHIIICM TAK.

F, - Ry > P, -18¢- Ry
| i-1

Pl"ﬂﬂl—l_.)in"nﬂl:f_ R —I_.)i R — rcml_i_.)f raml ' 18P
AB AB

Takum DﬁpElBDM:, PCAKTHBHBIC MOIIHOCTIH I'OJIOBHBIX YHACTKOB MOZKHO pacC-
CUNTHIBATH II0 aKTHUBHOMN MOIITHOCTII O5THX YHACTKOB.

Jaoanue:

Jaoaua Nol

AOKYMEHT NoanmncAH
SANEKTPOHHOW MNMoannceio Ha PIC. 5:, BBIIIOJIHIITE PaAaCHCT IIOTOKOB
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Brapernew;: ||| LeG3yxosa TatkaHa AnekcaHaposHa 1 HaIIpsKEHUI B JINHUAX, HAIIPSDKEHUI B
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Y3JlaX, B TOM HIHICJIC Hd ININHAX BTOPHHYHOI'O HAIIPAMKCHIA IIOACTAHIIIIL HCXD,[[HELH

HHdI’)DpMaL[HH O HIapaMCTpPaXxX CXCMEI CCTH I HAaI'PY3KadX Y3JIOB, HAIIPAMNCHIIA Ha IIIH-

HaxX NCTOYHHNKA MUTaHUS A HpUBeJeHa B TaO S5.1.

PEB}’HLTHTBI pacHcTOB IIPCACTABUTL B BMJAC CXCMbl C HAHCCCHHBIMII Ha HCC

IIOTOKaMIll MOIMHOCTII B HaA4HaJIC I1 B KOHIIC Ka KJO0I'0 YHACTKA4, HAIIPAMKCHIIAMITI BO

BCCX Y3JIdX.

/2
\

PucyHok 5.2 — Cxema 3aMKHYTOII CETU

Tabmma 5.1 — Mcxoanas nuadgopmMaliisg o napaMeTpax CXeMBl U peKIMa

- Harpysku B
= yzaax (MB-A) | Hanp
§ Ce4yeHHANPOBO/A0OB V2 CTKOBCETH Tun u moun- "H scoshpumu- | spre-
= NAJIHHBI (KM) HOCTb
2 €HT bl MOIII- HHe
= TpaHcopMmaro- HOCTH Un,
2 poB
KB
E A 1 A S 1::{15 S;fu
1 2
AC—-240/32 AC-240/32| AC—-240/32 TPIH 45 52
! 40 I8 50 L0000/115/105/105 | 095 |09z | 2V
38 75 40 400007115/10,5/10.5 | 09  [0.95
AC—185/29 AC—185/29| AC-185/29 TPIIH 37 33
3 28 I5 32 25000/115/10,5/105 | 095 |09 | '
AC—-240/32 AC—-240/32| AC—240/32 TPTIH 57 35
4 AN 0N A0 PPAMR- 120,5
NOKYMEHT MOAMUCAH 25000/115/10,5/10,5 | 0,94 0.95
SNEKTPOHHOWM NMOAMNUCHIO
anaunew: | Hhetspons Hnann Avexcansonta 2| .- — 240/32  TPJIH- 38 156 g
0000/115/10,5/10,5 | 0,92 0,95
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_ _ _ 7
6 AC—-240/32 AC—-240/32| AC—-240/32 TPITH- 55 s
50 30 60 40000/230/11/11 0.92

_ _ _ 7
: AC—-240/323 AC—-240/32] AC—-240/32 TPILIH- 100 30 s
60 30 50 63000/230/11/11 | 0,95 |0,94 ’
_ _ _ 7
8 AC—-240/32 AC—- 240/ 32| AC—-240/32 TPIIITH- 95 Q8 130
45 25 60 63000/230/11/11 | 0.9 |0.93
, AC—-300/39/AC-300/39 |AC-300/39 TPILIH- 100 130 0
60 40 70 100000/230/11/11 | 0,92 | 0,95
AC—-240/32|AC—-185/29 |AC—240/ 32 TPJIH- 44 50)
10 30 20 40 40000/11 ;fm.‘,s;m, 095 | oo | U8
(p (ACZ185/32 1 AC 120719 o 25000?1?5[% 50, | — | 22| 175
28 18 32 5 ’ ’ 0,95 0,93 ?
. AC—-240/32/|AC—-240/32|AC - 240/32 TPIIIH- 90 g5 -
56 28 44 63000/230/11/11 | 093 | 0,92
. AC—-300/39/AC-240/32|AC - 240/32 TPIILIH- 100 Q7 .
I 50 30 60 63000/230/11/11 | 0,94 | 0091 ’
y AC—-300/39|AC —-240/32|AC -300/39 TPITIIH- 100 120 0
80 40 70 100000/230/11/11 | 095 | 0,92
KonmponwvHble 6onpocol:
1. Kakne cetn Ha3bIBarOTCs 3aMKHYTBIMU? Haz0BUTE BUJBLI 3aMKHY THIX
ceTell. B ueM ux npenmMyImecTBo?
2. YTO MOHNUMAIOT O] paCUETHON HAarpy3KoIl y3Jia 3aMKHYTOU CETU?
3. Ha xakux ycCJIOBHSIX OCHOBAaHO BBEIPpAXKE€HUE JJI pacueTa pacIlpe/iesie-

HITA M{}H_[HDCTEﬁ B JINHHI C ABYCTOPOHHHNM [IUTaHueM? 3allUIINuTe 3TO BEIPAXKCHIIC

. . E::'-:"!'"!"'!'ﬂ".'. 4

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu;

AT ETE e

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOAMUCHIO

lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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d. MoxkeT 1N B CETHU C ABYCTOPOHHIM IINTAHHNCM IIOTOK pEaKTHBHDﬁ

MOIITHOCTI OLITE HalIpaBJICH HABCTPCHY IIOTOKY aKTHBHOII I'v.fI'E'!I_T_[HC'!ETH'?’]I

6. YTo Takoe Touka IIOTOKOpa3esia I KaK oHa BEIOUpaeTcs?

7. KakoBEI 0COOEHHOCTH IIpaBUJIa MOMEHTORB JJISI OJJHOPOJHOM ceTu?

8. Kak yTOUHUTE ITOTOKOPACIIPEAEIICHIIE C YUETOM IIOTEPH MOIITHOCTH?

9. Kak BBINIOJIHAETCA pacyeT pekuMa JIMHUU C JBYCTOPOHHUM IIUTaHU-

€M, €CIII TOUKHM IIOTOKOpa3zJesia II0 aKTHUBHOI M PeaKTHUBHOI MOIIJHOCTSIM HE CORB-
1aJ1ar0T ?
10. Kak npoBepuTh OpaBUILHOCTh pacueTa TOKOB B JIHMHUU C JBYCTOPOH-

HUM IUTaHHUEM?

IIpakmuueckasn paboma No6
INeMeHmbl NPOEKMUPOBAHUSA IJIeKMPUYECKUX cemell

I[ens: puoOpecTH HABBIKU BEIOOpA 3JIEMEHTOB U HPOEKTHPOBAHMS 3JIEK-
TPUUECKIX CETeIl

OcHo8bl meopuu:

B TexHmUecKoM 3aJaHUHI Ha IIPOCKTHPOBAHUE OOLIUHO MPUBOASTCI MOIIHO-
CTH Harpy30K ¢ yKa3aHHeM COCTaBa IIOTpeOUuTeNeil 1o KaTeropusM HaJeKHOCTH X
AJIEKTPOCHAOXKEHNSI, HanOoJIee XapaKTEepHBIE CYTOUHBIE I'paUKU HATPy30K IJIH
BpeMS HCIIONIB30BaHUSI HAaNMOOJbIIEH HAarpy3KH B oAy, BTOPUYHOE HAIpSKEHHE
IMOACTAHIIUIL MX PACIIONOXKEHIE OTHOCUTEIILHO APYT Apyra I BO3MOJXKHBIX HCTOU-
HIKOB IINTAaHUS, YKazaHUSI O BO3MOJKHBIX ITYTIX JallbHEHIIEero pa3BUTHSA ceTH. B
psae ciIydaeB 3aJaHUE€ Ha IPOSKTHUPOBAHUE COJAEPIKUT YKazaHUS O IeliecooOpas-
HOCTH IIPUMEHEHNS T€X IIH UHBEIX CPEACTB YIIPARICHUS PEXKUMAMI CETU B CBA3U C

HaJIITHIIEM B C}’H_[ECTB}’IDH_[EE CHCTCMC OIIPCACJICHHBIX dBTOMATHHCCKIIX VYIIPpaBJIA-

FOITIIX yCTpDﬁCTE IT1 CIICTCM.

B _,E[Eff{_“.i;l'u_ill_il:l'f' F'I_D,El,i_"ll_-r‘il_CEi_-i T T T OHOBAHHAN MCXOJJHBIX JJdHHBIX, HMCHOIIT ITX -
SNEKTPOHHOWM NOANUCHLIO
Ceptudhkar. 12000002A633E3D113AD425FB50002000002A6 HOMIHAJIEHOEC HAIIPAXKCHIIC, pallllOHAalIb-
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

'LGEHﬂﬁ J'IHHHE[:. DGPHByIGH_[HX CCTE, DHpE—
HNencreutened: ¢ 20.08.2021 no 20.08.2022

33



JIeISIETCsI MOIHOCTE M YHICIIO TpaHC(OpPMaTOpPOB MM aBTOTpaHC(OPMATOPOB Ha
MOACTAHIUAX, pazpabaThIBAIOTC CXE€MBl HX SJISKTPUYECKUX COENUMHEHHII, OI[eHU-
BaeTCs HEOOXOJMMOCThL YCTAaHOBKHM Ha IIOJACTAHIMSAX HCTOYHHUKOB PEaKTHUBHOII
MOIITHOCTH U HX HanOoJiee KOHOMHUYHOE pa3MEIleHUe, OIPEeIeILIEOTCS CPeJICTBa
pPEryJINpOBaHI HAIPSIKECHII.

B HacTtosmee BpeMs B IpaKTHKE IIPOEKTUPOBAHMS AJIEKTPUUECKUX CETell
IIPUMEHSETCS METOJ BapUaHTHOI'O COIIOCTABJIEHUS Ha OCHOBE OIPEACIICHUS IpU-
BEJICHHLIX 3aTparT. lIpeiarosaraeMele BapHaHTBEI COOPYIKEHHSI CETH MOILYT OTIIHU-
YaTbCS HOMHHAJILHBEIM HaIpsSKEHUEM, KOH(PUrypalllell CXEMbl, HIMETh Pa3zHYIO
HaJeKHOCTh 3JIEKTPOCHAOXKEHISI IOTPEONTENEe B TEX CIydadxX, Korja 3TO BO3-
MOJKHO, HO JOJDKHBI OBITH TEXHHYECKHU OCYIIECTBUMEI U YAOBJIETBOPSTH HEOOXO-
IHIMBIM TpeOOBaHISIM. TOJILKO TaKMe BapHaHThI 3JIEKTPUUECKON CETU IIOJJIeIKaT
JalbHEeNmeMy SKOHOMIYECKOMY aHaJIN3y C IENbIO BBISABICHNIS HamOOJIEe palfiio-
HaJILHOTO M3 HIX, IIPHYEM KpUTEpUEM AJI1 OIl€HKH Hamboiee IiernecooOpa3zHOTro
BapHaHTa SBISIETCSI MUHUMYM IIPUBEICHHBLIX 3aTpaT. ECIIN Ke paziimdue B IIpHBE-
JIEHHLIX 3aTpaTax COIIOCTABISIEMBIX BapHAHTOB JIEKUT B IIPE/IEIaX TOUHOCTH 3aj1a-
HISI NCXOJHEIX JAaHHBIX, TO JJIS OKOHYATEILHOrO pEIIeHNs NPUHIMAKOTCS BO BHU-
MaHIE JOIOJIHUTEIBHEIE XapaKTEPUCTUKNU BapUaHTOB, & IMEHHO YCIIOBHS SKCIUTY-
aTaIllH CETU, BO3MOXKHOCTEL €€ JaJIbHEHIIEro pa3BUTH, HaIMUNd CPEII BapHaHTOB
ceTu ¢ Dolee BEICOKIM HOMHHAJIbHBIM HAaIIpSHKEHUEM, HEOOXOJNMBIE CPEICTRA Pe-
I'yJINpOBAaHIS HAIPsKEHII, HanOoJiee IMpOoCcTasi BO3MOXKHOCTL BBEACHIS JOIIOIHI-

TCIIbHBIX CPCACTB aBTOMATH3allIlll CCTIH 11 MHOI'OC JIPyI'OC.

JaoaHue:
3aoaua Nel
3aJjaHa cXeMa CeTH, NpUBeJeHHasa Ha puc. 6.1 McxoaHele JaHHBIE II0 YUacT-

KaM CETHU I O Harpy3kax IIPHBE/IEHEI B TaOI. 6.1

M am ~lr s i e
NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar: 12000002A633E3D113AD425FE50002000002A6 I1 Ha YHACTKdX CCTII 663 YHCTa IIOTCPb
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

151
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2. BriOpaTh HOMIHAILHEIE HAIIPsKEHUS O/ KaXkI0T0 ydacTKa CETH IO OJ-
HOII U3 SMIIUPIYUECKUX (POPMYJI, 10 30HAM 3KOHOMMWUYECKIX HOMUHAJILHEIX HaIIpS-
KEHHI 1 II0 TaONmIaM, XapakKTEepU3VIOIUM IIPOITYCKHYIO CIIOCOOHOCTH U Jallb-
HOCTB IlepeJadl JINHUN pa3HbIX HAIIPSKEHUIL.

3. BrIOpaTth uncio m MOIIHOCTE TPaHCPOPMaTOPOR Ha ITOACTAHITILIX.

4. Ha Bcex ydacTKax OIIPEJIEJINTh CEUEHUSI II0 3KOHOMUYECKOI IIOTHOCTH
TOKa.

5. IIpoReputh BBIOpaHHEIE CEUEHIM II0 YCJIOBHAM JOIIYCTHMOIO HarpeBa B
[IOCJIEABAPMITHBIX PEKIMAaX.

Pe3ynbTaTel pacueToB MpeJCTaBUTL B BUJIE:

1) cTpyKTypHOII cX€MBI CETH C pe3yJIbTaTaMU PacueTOB II0 BBIOOpY Hapa-

METPOB CET,

2)Tabna. 6.2 m6.3

PucyHnok 6.1 — Cxema ceTu

Tabmuma 6.1 — McxogHele JaHHBIE II0 JJIMHAM JIMHUI U [I0 HarpysKkam

g - JIJIHHBI YYACTKOB, KM Harpyskn yiios, MB-A
= =
S g
E SIA-1|1-2|A-2|2-3|2-4| & S S S
1 50 35 70 30 25 80+750 | 30+j15 42+j17 20+710
2 75 30 55 28 23 85+j40 | 42+j18 30+;20 23+j17
3 86 38 58 32 20 90+j45 | 29+j17 40+j15 24+710
NOKYMEHT NOANUCAH : _ _ S
SNEKTPOHHOW NOAMUCHIO 92+j38 | 35+j14 50+j18 1948
Cepidukar: 12000002A633E3D113AD425FB50002000002A6
Bnageney: lleGayxosa TaTbsiHa AnekcaHaposHa 98+j44 38+j14 45+j20 28+716

Nencreutened: ¢ 20.08.2021 no 20.08.2022




6 74 42 58 34 27 101450 | 504525 28+/14 254712
7 82 | 48 60 37 26 | 94+j40 | 55+j19 | 30+i15 | 26+j13
8 76 | 37 65 40 23 | 108+j60 | 49+20 | 40+j18 | 30+j15
9 87 | 42 62 32 18 | 86+35 | 50+25 | 39+j19 | 23+j16
100 | 65 | 30 76 30 16 | 95+47 | 39+j20 | 46+j17 | 18+10
11 | 36 | 15 42 19 12 | 45419 | 23414 | 1447 4+j2
12 38 18 32 20 16 38+14 | 20410 12,5+j4 6+/3
13 |30 [ 20 | 46 16 11 | 35417 | 1948 14+j5 7+jd
14 35 28 40 17 14 48+;20 16+/8 16+/8 5,24+j2.8
15 | 44 | 25 30 19 12 | 45420 | 2249 1745 | 4,2+/1.8
16 | 50 | 30 | 45 21 15 | 41419 | 20+8 1547 | 6,8+)3
17 | 37 | 19 40 18 14 | 44420 | 2149 11+j4 | 6,4+2
18 | 52 | 17 38 20 16 | 39+13 | 27+/9 1346 | 5.5+/3
19 4 22 42 16 12 404520 | 244512 15,5+/4 | 4,5+1,5
20 48 25 45 17 13 474718 2247 16+/5 S3+j2,5
Tabnuia 6.2 — Pe3yIbTaThl pelIeHNs 3aaul
Homep yuacTka
2-3
IlapameTp
A-1 1-2 A-2 (oaHoOI1 11€- 2-4
)

PacueTHrlil Tok, A

PacuerHoe CCHUCHIIC, MM

2

CTaHIapTHOE CEUCHIE,

MM

Tabmuma 6.3 — Pe3ymbTaTel IpOBEpKU CEUEHUII IPOBOAOB II0 HAIrPERY

JormmycTumMsbIn Tok, A, B pexxume
Homep
TOK I10 Mo cjaeaBapyUTHOM IPHU 0 TKJIKYEeHUH
y4yacTKa HOPMaJIbHOM
HArpeBYy AJIsA Yy4acTKa
[OKYMEHT NOANWUCAH

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

lLleBayxoea TateAHa AnekcaHapoBHa

CepTtudmkar:
Bnageneu;
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BbIOPAHHOI' O 2-3
ceueHHs, A A-1 1-2 A-2 | (oanoii | 2-4
LIeTIHN)
A-1
1-2
A-2
2-3
2-4
3aodaua No2

3ajJlaHa cxeMa snekrpudeckoil ceru 10 kB, mpuseaenHasa Ha puc. 6.2 J{JIMHEBI

YyY4acTKOB CE€TH, Harpy3kil MpHBEJAEHEI B Tabn. 19. Bpems wucnosnb3oBaHHA

HanOOMbIIX HArpy3ok mpuHaTh 1 46 =100 4, T o, =42004, 7 ., =3500 4,

THﬁ-ﬂl =1 ye5 =4500 q. BBIﬁpELTL CCHCHIIA IIPOBOJOB MJIA YVHACTKOB CCTH, BOC-

ITOJIB30BABIINCE MECTOJOM SKOHOMHIYECKOI INIOTHOCTH TOKaA.

PucyHnok 6.2 — Cxema cetu 10 kB

Tabmuna 6.4 — McxoaHele JaHHBIE 110 JUINHAM JIMHUI U II0 Harpy3KaM

- = JIMUHBI JIMHUH, KM Harpyska, MB-A
L =
z = S, 5, 5, 54 S5
E c|A-1 |12 23|14 | 4-5
S CoOs®p, | cosp, | cos@, | cosp, | €COSQ;
1 I~ 8 A 8 8 E 0,6 0,1 0,3 0,2
' 'NOKYMEHT NOANMUCAH ' 0 0,92 0,92 0.95 0,69

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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2 4 2 , 0,7 0,2 0,2 0,5 0,4
0,95 0,95 0,87 0,9 0,92
3 6 2 3 0,6 0,4 0,3 0,6 0,2
0,93 0,9 0,88 0,92 0,9
0,9 0,6 0,2 0,5 0,2
4 S 3 2
0,95 0,9 0,9 0,87 0,9
5 . | 2 0,5 0,4 0,3 0,4 0,3
0,92 0,9 0,95 0,92 0,95
0.4 0,3 0,2 0,5 0,2
0 4 1 ) 0,92 0,9 0,9 0,89 0,95
. 4 2 3 0,3 0,2 0,2 0,3 0,4
0,92 0,93 0,9 0,95 0,95
g 6 3 3 0,6 0,5 0,1 0,5 0,3
0,95 0,9 0,92 0,92 0,89
0,8 0,4 0,3 0,4 0,3
4 2 * l » ; el
’ 3 0,95 0,95 0,93 0,9 0,93
0,9 0,3 0,2 0,4 0,3
10 3 1 2
0,93 0,89 0,9 0,87 0,9
Tabmuma 6.5 — Pe3ynbTaTel pereHns 3aaun
Howmep Tok yuacr- PacuerHoe | CranmaprHoe | Jlonmycrumsbii
ceueHue, ceueHue, TOK I10 HArpe-
y4acTKa Ka, A 5 5
MM MM BY, A
A-1
1-2
2-3
1-4
4-3
3aodaua Ne3

OrnpeaenuTh CeUeHUs IIPOBOJIOB YUAaCTKOB ceTU HampsbkeHueM 10 kB, npu-
BEJEHHON Ha puc. 6.3, o JONYCTUMOU IIOTEpE HaIpsakKeHUs, paBHOl 6 %. KMH-

AOKYMEHHT IQNRUGAR arpyskax B y3J1axX IIpeJCcTaBlIeHa B TaOIl.
ANEKTPOHHOW MOAMUCHIO

Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6 M
Bnapeneu: LLleGayxosa TateaHa AnexkcaHopoeHa IIPOBOOOB IIPHUHATE YV — 32

5
OM-MM
Heincreutened: ¢ 20.08.2021 no 20.08.2022
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PacueTnsl BBEIIIOJIHUTH AJIA YCJIOBHA. CCHCHILA IIPOBOJJOB OAIMHAKOBEI Hd BCCX

YHAaCTKaX CCTIL

PucyHok 6.3 — Cxema ceTn

Tabmuma 6.6 — Mcxonuple JaHHBIE 110 JJIMHAM Y4acTKOB CETH I IO Harpy:-

KaM
Homep JJIMHbI YY4ACTKOB CeTH, KM Harpysku, MB-A
BAPHAHTA A-1 1-2 2-3 S1 S> S3
1 5 4 2 0,8+;0.4 0,5+j0,2 0,7+j0,3
2 7 1 3 1,5+/0.8 1+70,4 0,8+/0.,4
3 5 6 2 0,7+j0,3 0,6+j0,2 0,5+/0,2
4 5 3 4 1,2+/0,6 0,9+/0,4 0,4+/0,1
5 4 4 2 0,9+;0.,5 0,6+j0,3 0,7+j0,3
6 6 4 2 1,64+/0.4 0,7+j0,4 0,3+/0,1
7 5 3 2 1,2+j0.,5 0,6+j0,2 0,5+j0,2
8 2 5 1 0,9+;0.4 0,5+j0,2 0,4+/0,1
9 5 3 2 0,7+;0,3 1470,4 0,3+/0,1
10 2 4 5 0,8+j0,5 0,5+j0,2 0,5+/0,1
KoumponwHsie eonpocni:
1. Kakne napaMeTphl SBISIOTCS PENIAIONIUMI IIPH BEIOOpPE HOMUHAILHO-
IO HAIIPSDKEHI JTMHUNA?
2. YTo mnpencTaBIsIFOT COOON AKOHOMUYECKHE OO0JACTH HOMHHAJILHBIX
HaIIp SKEHUI?
3. KakoB pu3nmyuecKkmili CMBICII S KOHOMUYECKOH IIIIOTHOCTH TOKa?
OOKYMEHT NOANUCAH

SNEKTPOHHOW MOANUCHIO E]’::-IﬁHpElIGT CCHUCHIIA IIO 3KOHOMITHCECKOIH

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneuy: WebayxoBa TateaHa AnekcaHapoBHa ( HHFP}’BDK:. HAalIMCHBIITIIX HHFP}’BDK:. I10-
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J. B kxakux koopAuHaTax CTPOATCI 3KOHOMHUUYECKHNE HHTEpPBAJIbl Harpy-
30K?

6. IloueMy 1 Kak SKOHOMHIUECKAs IUIOTHOCTL TOKa 3aBUCHUT OT BPEMEHU
IICIIONIb30BaHNIS HANOOIBIIEll Harpy3Ku?

7. JI1d KaKuX peXUMOB IIPOU3BOAUTCS IIPOBEPKA CEUEHUI IIPOBOJOB IIO
HarpeBry? llouemy?

8. JI11s1 kakIxX ceTell MEUEHIE IIPOBOJa BRIONPAIOT IO JOITY CTUMOM MOTe-
pe HanpsikeHst? 1louemy?

9. KakoBa mocsegoBaTenbHOCTh BEIOOpa IMPOBOJHUKOB JIMHUI IO JIOIIY-
CTUMOM IIOTEPE HAIIPSKEHIIA?

10. Kakxme QOIOIHHTENLHBIE YCJIOBUS HPUMEHSIOTCS IPU BBIOOpE IIpO-
BOJHIKOB II0 JIOITy CTUMOII IToTepe HanpsikeHua? KakoBel 00J1acTH X HCIIOJIB30-
BaHUA?

11. B uem ocoOeHHOCTH BBEIOOpa C€UEHMII IIPOBOAOB MO AOIIY CTUMOII IIO-
TEPE HANIPSKEHUS B Pa3BETRIIEHHBIX CETAX?

12. KakoBa 3aBUCHMOCTL HHAYKTHUBHOTO COMNPOTHUBJIEHI IIPOBOJOB OT UX

CEUEHU?

13. Kakne HaUMEHBINNE CEUEHNS aJIFOMUHHEBEIX W CTall€aTFOMUHEBBIX
IIPOBOJOB JOIIYCKAIOTCSI IIO0 YCJIIOBUKD MEXAaHNYECKONW IIPOUYHOCTU [JI9 JIMHUI
HaIpsKeHNEM BuImie 1 kB?

14. Ot 4yero 3aBUCUT JOIYCTUMBIN TOK II0 HATrPEBY JIMHNI SJIEKTPOIIEpE-
nadm?

15. Uem oOyCIOBIEHO OTpaHNMUCHNUE HANMEHBINIX JOITy CTUMEIX CEUCHUII
IIpOBOJIOB IMHUN HampsokeHnd 110 kB u Beimme?

16. Kakxomy yCIOBHIO JOJIKHEI yIOBJIETBOPSATE IIPOBOJIAa BO3AY IIHBIX JIH-

HIII C YHCTOM BO3MOXKHOCTH IIOABJICHITA KDpDHLI?

T T an coansmnasan
NOKYMEHT NMOAMUCAH ckas paboma Ne7
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 'CHUA 6 JIEKMPUUECKUX CEMAX
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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40



I{ens: N3y4yuTh CPEACTBA PErYINPOBAHUS HAIIPSIKEHUS B PacIpeIelInTENb-
HEIX CEeTSIX

OcHOo6bL meopuu.

HanpsiskeHne B y3J7aX CETH IIOCTOSHHO MEHSETCSA M3-3a N3MEHEHUS Harpy3-
KI, peKIIMa paOOThl HCTOUHUKOB IMITAaHUS, CXEMBI CETH.

PexxuM HalpsKeHHII B SIEKTPHYECKON CETU JOJIKEH OBITh TaKHM, YUTOOBI
Oblmu BeIIIONHEHH TpeboBaHM ['OCT B OTHOmIEHHH JOIIYCTUMBIX OTKJIOHEHUII
HaIIPSKEHUS I 3JIEKTPONPUEMHUKOB, KOTOPHLIE IIUTAOTCA OT ATOI CETH. 3Haue-

HIISI OTKJIOHEHUII HAIIp/MCHIA HaCTO IIPCBLIIIARKOT JOIIYCTIHIIMBIC IIO CJICAYHROIIIIM

IIPIYIIHaAM.
¢ Oonbmne IIOTCPI HAIIPAMKCHIIA B CCTI,
¢ HEHpaBHHEHEIﬁ EBIﬁDp CEeUeHNII TOKOBCAY IIHNX 3JICMCHTOB M MOIIIHO-

CTH CIUIOBEIX TPaHC(OPMATOPOB;

. HEIIpaBUJILHOE ITIOCTPOEHUE CXEMBI CETL.

O4yeHb YacTO A3TU MPUMYNHLI BOZHUKAIOT IIPU Pa3’BUTUHU CETH, IIPU €€ PEKOH-
cTpykuun. IloaToMy 4TOOBI 0OecIednTh HEOOXOAUMEBIE OTKJIOHEHI HAIIpSDKEHIS
Ha INHAaX 3JIEKTPOIIPUEMHNKOB CIIeAyeT IIPUMEHATEL peryInpoBaHIE HAIPSKESHUS.

PerynupoBaHneM HaIpsKEHNS HazLIBAETCS IIPOIIECC N3MEHEHI HaIpsiKe-
HIA B XapaKTEPHBIX TOUYKAX CETH C IIOMOINBEKO CIIENUAJIBHBIX TEXHUYECKUX
CPEJICTR.

CII0COOBI peryINpOBaHN HAMPSHKEHIS BO3HUKIN ¢ BO3HIKHOBEHUEM 3JICK-
TpUUeCKIX ceTeil. MIX pa3BUTHE NPOUCXOIIUIO OT HU3IINX YPOBHEN yIIPABIEHU K
BEICIINM. CHauajla HUCIOJBL30BaJIOCh PETYJIMPOBAHNIE HAPsKEHUA B I[EHTpax IIU-
TaHI PacIpeIeINTEILHBIX CETEIl I HEIIOCPEACTBEHHO Y IOTpeOuTeNel I Ha SHEP-
ro0okax sJeKkTpocTaHInil. Celdac 3TH METOJLl PEryJIHpOBaHUS HAaIpSDKEeHHS
Ha3BIBAIOTCA JIOKAJILHBEIMU. 110 Mepe pa3BUTHSA ceTell U OOBLEANHEHUI X B KPYII-
HEIE SHEProCHCTEMEI BO3HUKIIA HEOOXOAUMOCTE KOOPAUHUPOBATE PadOTy JIOKAIb-

HBIX ""QT“n“hﬂk‘;MEﬁ:FﬁaﬁHﬁEHﬁ“““‘""ﬂ STITeoTITCA K BEICHINM YPOBHAM PCI'YIINPOBAHITA

SNEKTPOHHOW NOAMUCHIO
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JIokambHOE peryJImpoBaHUE MOJMKET OBITh IIE€HTPAIN30BAHHBEIM U MECTHBIM.
[{eHTpann3oBaHHOE YIIpaBJIEHHUE BEINIOJIHAETCS B IIEHTpax IuTaHusg. MecTHoe pe-
I'yJIUPOBaHUE IIPOBOJUTCS HEMNOCPEACTBEHHO Yy MoTpeOureneil. PerynmpoBaHue
HAIpsDKEHUA B IIEHTpaxX MUTAHUS IPUBOAUT K N3MEHEHUIO PeKIIMa HaIIPSIAKEHNS BO
BCEIl CETU, KOTOpas IINTAETCsI OT Hero. MecTHOE peryJInpoBaHUE IIPUBOAUT K M3-
MEHEHIIO peXMa HaIIpSKEHIS B OTPaHNYEHHO YacTH CETIL.

OBH

>
3]

(A

Pucynok 7.1 — Cxema PIIH ¢ peakTopom

PaccMoTpuM npuHIMINAIBHYIO cxXeMmy ycTpolictBa PIIH ¢ peakTopom (puc.
7.1).

OOMOTKa BeICIIEro HampskeHUs TpaHcdopmaropa ¢ PIIH cocrour u3 gpyx
YacTell: HeperyIupyeMoil I OCHOBHOII (a) 1 peryaupyeMoii (0).

Ha perynupyemoii yacTu oOMOTKI HMEETCS psJ OTBETBIEHUII K HEIIOBIIXK-
HBIM KoHTakTaMm 1, 2, 0, -1, -2. OrBeTBIIeHusd 1, 2 COOTphBIE€ BKJIFOUEHKI COTJIACHO
BITKaAaM OCHOBHONM 0OMOTKM. IIpn BKIFOUEHHN OTBETBJIeHHN 1, 2 ko3¢ duiueHT
TpaHcopMaluu yBeJImdnBaeTcsa. OTBeTBIeHUS —1, -2 COOTBETCTBYIOT YaCTH BUT-
KOB, KOTOPEI€ BKJIFOUCHBI BCTPEYHO II0 OTHONICHNIO K BUTKAaM OCHOBHOII OOMOTKIL
WX BKIIFOUEHNE NPUBOAUT K YMEHBIIEHNIO K03 puIueHTa TpaHc hopMaIi.

OCHOBHBIM BBEIBOJOM OOMOTKH BEICIIIETO HAIIpANKCHIIA HABIIACTCA HyHEEDﬁ

NOKYMEHT NMOARWCAH HaIIpAMCHIIC.
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar: 12000002A633E30D 113AD425FBS0002000002A6 eCTh IIepeKIIIoUaroIee yETpGﬁCTE{}. Owno
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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CepeanHa OOMOTKH peakTopa COE€JUMHEHa C HeperyJIIpyeMON YacThl0 OOMOTKU
BEICIIIETO HAIpsKeHUS TpaHcdopmaropa. B HopMalbHOM pexume padboTel (Oe3
[IEPEKIIFOUEHNI) TOK HArpy3KH OOMOTKH BBICIIErO HAIPSKEHII IIPOTEKAET Uepes
peaxTop U pacIpejiesieTcsa IIOPOBHY MEX/Iy IIOJIOBHHAMU 0OMOTKHU peakTopa. llo-
3TOMY MarHUTHBIN IIOTOK MaJl U IIOTEPS HAIPSKEHUA B PEAKTOPE TOXKE MaJla.

IIepexmodyeHns BHIIIOJIHAIOTCS cieAyromumM oOpazoM. [Ipeamorioxkum, dTo
HeOOXOQUMO MEPEKITFOUUTLCSA ¢ OTBETBICHUS 2 Ha OTBETBJIeHHUe 1. J[J19 3TOro OT-
KIroyaeTcsa KoHTakTop K1, mepeBouTCA 1o ABNKHBIN KOHTAKT Ha OTBETBIIEHUE | 1
BHOBBL BKJIrOUaeTcsa KoHTakTop K1. B pesynbrare sTux AeiicTBUM cekIusa 1 - 2 oka-
3LIBAETCS 3aMKHYTOU Ha peakTop. 3HAUUTENbHasd NHIYKTHUBHOCTL peakTopa orpa-
HIUNBAET YPaBHUTEIILHBIN TOK, KOTOPBINI BO3HUKAET M3-3a HAJINUMA HAIPSIKEHII
Ha cekiuu 1 — 2. 3aTeM oTkIrodaeTcd KOHTakTop K2, mepeBOAUTCS ITOJBIKHEII
KOHTAKT I' Ha OTBETBIIEHNIE | 1 BKIIFOUAeTCsI KOHTakTOp K2.

PeakTop 1 Bce IOJABIKHBIE U HEMOBUXKHBIE KOHTAKTHI IEPEKIIFOUAIOIIETO
YCTPOIICTBA pazMeNaroTcsa B Oake TpaHcopmaTopa. KOHTaKTOPEl MOMENMIAIOTCS B
OTAEIbHOM Kokyxe. OH 3aJIUT MacJIOM H pa3MEIeH CHapyXKH Oaka TpaHC(opMa-
Topa. ITO o0JIeryaeT peBU3UIO KOHTAKTOBR U CMEHY Maca.

Ilepexmouatenu ¢ peakTOopaMU pacCUMTaHBl Ha JUINTEILHOE IIPOTEKAaHUE
TOKa Harpys3ku. Ho peakTop SBIIETCA TSKEIIBIM U TPOMO3JIKUM 3JIEMEHTOM. llo-
ATOMY IEpEeKIIIOYUaroI[e yCTpoiicTBa TpaHCchopMaTopoR HampszkeHue 220 kB u
BLIIII€ BBINIOJIHAIOTCSI Ha AaKTHBHBIX CONPOTHUBJICHHSIX. UTOOBI CHH3UTH IIOTEPH
BIIEKTPOSHEPTUU B TaKUX YCTPOMCTBAX, MX PacCUUTHIBAIOT Ha KPaTKOBPEMEHHYIO
paboTy. YCTPOUCTBO IIOTYUAETCI KOMIIAKTHEIM, HO TpeOyeT NpUMEHEHI MOIIHEIX
OBICTPOJAEHCTBYFOIUX HPUBOAORB. IIpMHITUIT AEHICTBUSA TaKIUX YCTPOICTB PacCMOT-
PHM Ha IIpuMepe aBTOTpaHCcpopMaTopoB HanpsxeHneM 220 — 330 kB.

YerpoiictBo PIIH aBTOoTpaHcdopmMaTopa pacHoIoKEeHO B JIMHEHHOM KOHIE

oOMOTKH cpegHero HamnpstkeHnsa (puc. 18.4). IIpu Takom pacrnosiokeHUN yCTpOil-

CTBd DHTEG"W“EH’ETH-EEEH%&E;F":1""4"'"""2"’“ ”"“J&HC(I)GPMEIL[HH Mﬂ}I{,I[}" GﬁMGTKaMH BEIC-
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar: ' '112000002A635E3D113AD425FBS0002000002A6 OICHT TpaHC[prMaL[HH MCHKIAY D6MDTKEL—
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

- mMeHsgercda. CHavana ycrpouctro PIIH
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aBTOTPaHCPOPMATOPOB BEIIIOIHSIIOCH BCTPOEHHBEIM B HENTpallb, KaKk y TpaHCQop-
MaTOpoOB. IIpu peryiaumpoBanun n3MeHsuicad ko3 (QUIIUEHT TpaHCGOopMaIiuil MEXIY
BceMH 0OMOTKaMH. [Ipn TakoM BEITIOJTHEHUH TPYAHO OBIJIO COTJIaCOBAThH TPEOOBa-
HHIS TI0 peryJINpOBaHHIO HAINpSDKEHHS Y IIOTpeOuTesiell Ha CTOpOHAaX HH3KOro U
cpeaqHero HamnpspkeHuil IIpu pacnosoxennn ycrporictea PIIH B mmHeENHOM KOHIE
OOMOTKHU CpeJHEr0 HaIpsKEHUS 0OMOTKA HHU3IIET0 HAPSKEHHISI OKa3LIBAaETCS He-
peryiaupyemoil. Ecim Bo3HHKAaeT HEOOXOJUMOCTh PEryJIMPOBaHUS OOMOTKU HII3-
IIIETO HAIpsKEHIS aBTOTpaHCc(opMaTopa, IOCIeq0BaTEILHO ¢ OOMOTKOII HI3IIETO
HAMIPsDKEHUSA BKIFOUAIOT JIMHEWHBIN perynarop. C 3KOHOMUYECKOU TOUKU 3PEHUS
TaKO€ peIIeHHUE OKazEIBaeTCd OoJiee IeaecooOpa3HbIM, UEM BEIIIOJIHEHHIE aBTO-
TpaHc(opmaTopa ¢ AByMs ycTpoiicTBamu PITH.

BEIIIOJTHEHIIE OTBETBJICHHII CO CTOPOHEI HEHUTpaldHl IIO3BOJLIET OOJIETdUTh
3010 yetpoiictBa PIIH u paccunrtaThk €ro Ha pa3HOCTh TOKOB OOMOTOK BEIC-
mero n cpeaHero HanpspkeHuil (Is — Ic). Ho perymupoBaHne OyJIeT CBSI3aHHBIM.
BEIIIONIHEHNIE OTBETBICHUII B JIMHEITHOM KOHIIE OOMOTKHU CpeJHEr0 HaIpsKEHI
YCTPOUCTBO JIOJIKHO PacCUUTBIBATHC Ha IIOJIHBIM HOMHHAJILHBIN TOK, a €ro M30-
AU Ha HampspkeHne oOMoTku cpeaHero HampspkeHud Uc. Ho perymupoBanue
Oy JI€T HE3aBIUCUMEIM.

CorjlacHO pHCYHKa, pabounil TOK IPOTEKaeT yepes 3aMKHYTHIN KOHTAKT 1 u
BCIIOMOTaTELHEIN KOHTAKT 2. llepekntoueHne MpoucXoAUT B CIIEAYIOIEM IIOPSII-
ke. IIpu nepexojsie co CTYIIEHH, a Ha CTEIEHbL B CHadajla pa3zMBIKAeTCs pabouuil
KOHTAKT |, 3aTeéM BCIIOMOTraTeJIbHBEINI KOHTAKT 2. TOK Harpy3ku IIPOTEKAET Uepes

COIIPOTHBJICHIIC R.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Pucynoxk 7.2 — Cxema PIIH Ha akTUBHBEIX COIIPOTHBRIICHUIX

3aMBIKaeTcs JyroracuTeIbHEIII KOHTAakT 3°. OOpa3yercsl MOCT — ypaBHU-
TeJILHBII TOK IIPOTEKaeT uepes 00a aKTUBHEIX compoTuBIeHusd R 1 R’. PasMbikaeT-
CsI IyTrOracUTENbHEIN KOHTAKT 3 1 IEPEBOJUT TOK Harpy3KH Ha IIpaBoe€ ILIeYO. 3a-

MBIKAOTCI KOHTAKThI 2° 1 1°. Co3maeTcsa HoBoe pabouee MOJI0KEeHIE.

Jaoanue:

Jaoaua Nel

Ha HDHH}HE].IGH_[EEI IIOACTAHIINIM YCTAHOBIJICHEI B4 ,I[E}’XDGMDTDT-IHEI}; TPaHC-

dopmaTtopa tTuna TPJIH. MHopMaiig o HOMHHAJIEHEIX MOIMHOCTSX, HOMHHAJIb-

HEIX HaOPSOKEHNSIX U JHallazoHaxX peryiInpoBaHUS HAIpPSKEHUS HpelcTaRlIeHa B
TabmIe 22.

IIo pesynbTaTaM »JIEKTPUUECKUX pacueTOB CETH IIOIyUeHbl 3HaueHUSs
HaIpsDKCHUS Ha IMMHHAX BEICHIErO HANPSKEHI IMOACTAHINHI, M3BECTHHI 3HAUCHIS

MOTITHOCTEN HAa MIHAX HURKOr0 HaThIKeHs TpaHcpopMaTopoB (Tadm. 7.1).

NOKYMEHT NoanncAH
SNEKTPOHHOW noarinCeio | -
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 la D6MDTKah BBEICHICT'O HalIpSLKCHITI, CCJIN
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

e HaHpH}HﬂHHH.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Tabmma 7.1 — McxogHele JaHHBIE O ITapaMeTpax TpaHC(OpMaTOpOB U IIa-

pPaMETPOB PEKIMOB

5 g Hndopmanusi o JnanaszoH pe- U, KB 5., MB-A
E E_ TpaHcg opMaropax IyJiHpoBanus
2

1 TPIH-25000/115/10,5/10,5 +9x1,78 % 119 30+ j15
2 TPIH-40000/115/10,5/10,5 + 9= 1,78 % 118 45+ j18
3 TPALIH-63000/115/10,5/10,5 +9x1,78 % 117 75+ j40
4 TPJIIIH-80000/115/10,5/10,5 +9x1,78 % 119,5 90+ j45
S TPJIH-40000/230/11/11 +8x1,5 % 238 49+ j13
6 TP ILIH-63000/230/11/11 +8x15% 237 80+ j25
7 TPAILIH-100000/230/11/11 +8x15% 239 115+ j60
8 TPJIH-40000/230/11/11 +8x15% 235 47+ 17
9 TPAH-63000/230/11/11 +8x15% 238 78+ j36
10 TPJHC-25000/36,75/10,5/10,5 +8x 15 % 37 29+ jl14
11 TPJHC-32000/36,75/10,5/10,5 +8x1,5% 37,5 32+ j15
12 TPJIHC-40000/36,75/10,5/10,5 +8x1,5 % 36,5 44+ j20
13 TPJIHC-63000/36,75/10,5/10,5 +8x 15 % 38 79+ j35
14 TPJIHC-40000/36,75/10,5/10,5 +8x 15 % 37 49+ j10
15 TPJIHC-63000/36,75/10,5/10,5 +8x15% 38 74+ j40

Jaoaua No2

Ha moHmxkaromeil moAcTaHIIIN YCTAHOBJIEH TPEX0OMOTOUHEIN TpaHC(opMa-
TOP C PEryJIMpOBaHUEM HAIPsDKEHUS 110 Harpy3Koll Ha CTOPOHE BHICIIETO HaIIps-

keHsd n ¢ 1IbB Ha CTOPOHC CPCAOHCI'O HAIIPAHAMKCHITA, HMEIGH_[Hﬁ HOMITHAJIEHEBIC

HaIIp K CHIS 11 I11aria30HeI pEry INpPOBaHN
115+ (9%1,78) %/38,5+ (2x2,5) %/11.
AOKYMEHT TIOAIICAH pacyeTOB CeTH HOpU HAUOOIBIINX U

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

WHebayxopa TateaHa AnekcangpoBHa

CepTtudmkar:

BnapeneL: CHHIA HAIIPAXKCHIIN Ha HIIHaX HII3KOI'O I
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CpeIHEro HaIpsbKeHUil, IpUBeJeHHbIE K BLICIIeMy HampspkeHmo, U3 u U5 coort-

BETCTBEHHO (Tadmn. 7.2).
Tpebyercsa BeIOpaTL OTBETBJIEHHSI Ha OOMOTKAaxX BBICHIETO H CPEOHErO

HaHpH}HEHHﬁ? CCJIN KCJIACMOC HAIIPAXKCHIIC Hd HIHNHAX 10 kB B PCXKIIMC HanOOIb-

X Harpy30kK Uszens = 1L,0SU,, =10,5kB; B pexnme HalMEHBIINX Harpy3oK

Us; e = LOU,, =10 xB; Ha munHax 35 kB B o6onx pexnmax U, .. =36,5kB.

Tabmna 7.2 — McxogHble JaHHBIE O HAIIPSIKEHIIX

HanpsizkeHnie, npuBe/IeHHOE K BbICIIEMY HAMPSIZKEHUIO
Homep B pesKHMe HAHO0O0JIbIIHX B pesKiMe HAHMEeHbIIIHX
BAPHAHT A Harpysok HArpy30K
UeoxB | Ul.,B | Us..xB | UZ..kB

] 105 103 119 117
2 106 104 112 114
3 109 104 117 119
! 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

PacdeThl BEIIIOJITHUTE B CIICAYHOHICM ITOPAHAIKC.

NOKYMEHT MOANMUCAH I
SNEKTPOHHOM MOAMNCHIO PeIHEro HaIpsDKeHHI TpaHcdopMaTopa

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 | - -
Bnapeney: Webayxoea TaTeAHa AnekcadHgpoBHa I'BETBJICHHII, CDDTBETCTB}"IGH_[HE KaiKJa011

NeiicTeutenek: ¢ 20.08.2021 ri6 20.0812022 DITUITLI B Buyle Tabm. 7.3.
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2. JI11s1 1By X peXHMOB ONpPEAECNINTh pPacdeTHBIE 1 BHIOpaTh CTaHIAapTHEIE
OTBETBJICHISI OOMOTKH BEICIIErO HAIPSHKEHUS TpaHC(opMaTopa U3 YCIIOBU 0Oec-

[IEYCHI XKEJIAaeMOT0 HalIpsKEHN Ha mnHax 10 kB.

3. OnpenennTs AelICTBUTENIbHBIE HAIPSIKEHNUI B JBYX pEeKNMax Ha IIU-
Hax 10 xkB.
4. Hcnonb3y s BeIOpaHHEIE OTBETBJICHUSI OOMOTKH BBICIIIETO HAIIPSIAKEHIS

I PCHKIIMOB HANOOJILIINX U HaNMEHBII X HAI'PY30K, OIIPCACINTE PACHCTHOC I
EBI6paTL CTaHIAPTHOC OTBCTBJICHIIC OOMOTKIH CPCAHCI'O HAIIPAMCHIIA, HNCXOIA I13

’KEJIaeMOT0 HaIIpsKEHUS Ha IMNHaxX 35 kB.

5. OmnpenennTs AeUCTBUTENILHEIE HAIIPSIKEHNA B JIBYX PEXKIMax Ha IU-
HaxX 35 kB.
6. OnpeaenuTh OTKJIOHEHUS AENCTBUTEILHBIX HAPSKEHHII OT JKellae-

MBIX Ha muHax 10 1 35 kB B IBYX pexkUMax.
7. CrernaTh aHaJn3 U BBEIBOJIBI O JOCTATOUHOCTH JUAalla30HOB PErYIINPO-
BaHI TpaHC()OpMaTOPOB.

3. PesynbeTaThl pacdyeToB IIpeACcTaBUTL B BiAe TaOIUIkl 7.4.

Tabmuma 7.3 —IlapaMeTprl peryImpoRaHIs TpaHChopMaTopa

Homep Jo0aBKa HANPSLKEHHS, HanpsizkeHne oTBeTBJIEHHS,
OTBeTBJIeHHS %% %

Tabmuna 7.4 — Pe3ynbTaTel BELIOOpa OTBETBICHUN TpaHCpopMaTopa

I S I -!_!-..""'.T e T T I T-:'.‘-':.‘-'L'-.' L A sk AN N I C Ta_H-_]Ia THGE ey
[IOKYMEHT MOLINNCAR p JlencTBH- OTKIIOHEHUE
SNEKTPOHHOW MOAMMCHIO [BJICHHC TeJILHOE neliCTRITE b-
Cepruchukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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HalpsKe- | OTBETBJIEHUS, HallpsKEHIe, | HOr'O HalpsKe-
HHe, KB kB kKB % kB HIIS OT JKeJlae-
Moro, %

Pearcum naubonvuiux Hazpy3ox

10 kB
35 kB

Peacum Haumensriux HAZPY30K

10 kB
35 kB

KonmponvHble 60npocsi.:

1. Kakne cpeacTrBa peryupoBaHUs HAIIPSKEHUS UCIIONIBL3YIOT B pacIpe-
JIEJIUTEIIbHBIX CETAX?

2. B uem pazmrune tpancdopmartopoB ¢ PIIH u 6e3 PITH?

3. B ueMm 3akmoyaeTrcs NPUHIIUII BCTPEUHOTO PETyJINPOBAHUSA HaIIpsKe-
HILA?

4. Kakag nudopmaiimsg HeoOxoauma i1 BEIOOpa OTBETBIEHUI JIBYXO0O0-
MOTOYHBIX H TPEX0OMOTOUHBIX TpaHCdpopMmaTopoB ¢ PITH?

J. Kak BINAET yCTaHOBKA KOMIICHCUPYIONIUX YCTPOICTB Ha IOTEPU
MOIITHOCTH, IIOTEPU HAIPSIKECHUA?

6. KaknmMn myTaMH MOXHO YCTPaHUTL B CETU M3OBITOK pPEaKTHBHOI
MOIITHOCTH B C€TN?

7. Kakne xoMIIeHCHpPYOIIE YCTpOoIlIcCTBA MOTYT paboTaTh KaK B peKIMeE
BBEIJAa4Ull, TaK 1 B PEXKUME IOTPEOICHII PeaKTUBHOII MOIITHOCTI?

3. B uem 3akiIrodaroTcsa 0COOEHHOCTH KOHCTPYKITUHI YCTPOIICTBA Peryin-
poBaHu Hanpspkenud ¢ PITH no cpaBHeHmro ¢ ycrpoiictBoM 6e3 PITH?

9. Kakoe BIMsgHNE OKa3LIBAIOT PEXKUMbl HAIPSKEHUI Ha IIOTEPU aKTUB-
HOU MOIITHOCTHU B 3JIEMEHTAX BIIEKTPUUECKOUN ceTU?

10. Ilouemy vctpoiictBa PIIH ycTanaRnmBaroT IpeUMMyIIeCTBEHHO Ha
NOKYMEHT MOAMNUCAH
SNEKTPOHHOW NOANMUCHIO
Ceprucbukar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

ymatopa?’
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11. KakxoBBI NpHYNHBEI OTKJIOHEHUS HAIIPSKEHHS OT HOMHHAIILHOTO 3Ha-
UESHUS?
IIpakmuueckan paboma No8

Bbiboop u pacuem napamempoe cxem 3ameuieHus TUHUI IJ1eKmpon epeo adu

I{ens: HayuUUTLCA PacCUNTHLIBATEL IapaMETPhI JINHUN 3IIEKTpoIepe ay

OcHo8bl meopuu.

BEBIIOJIHEHNE PACUETOB CUMMETPUYHBIX YCTAHOBUBIIUXCS PEXKUMOB 3JIEK-
TposHepreTudecknx cucteMm (O5C) TpexhazHOro NepeMeHHOro TOkKa OCHOBAaHO Ha
IpIMEHECHUN OJHO(azHOIl JIMHENHON CXEMEI 3aMEI[eHI, ITapaMEeTPEl KOTOPOIl B
oOmeM clydae SBILIFOTCSI KOMIUIEKCHBIMHI BelIMUYMHaMHI. PacueTHas cema ceTu
IIPEACTARILIET COOOI IIOCJIeJOBaTEeIhLHOE COEAUHEHHE CXEeM 3aMEIeHUS JINMHUII
AJIEKTpOIIepeaay 1 TpaHC(OPpMaTOPOB.

B npaktmueckux pacuerax BJl gmuHon m1o 300 kM n KJI npeacrarisorces
MOJIHBEIMHI [1-00pazHEIMH CXE€MaMH 3aMEI[eHHUs C COCPEJOTOUCHHBIMU MapaMeTpa-
MI. PexoMeHgaum 1o BEIOOPY CXe€MBI 3aMEMICHNS B 3aBUCUMOCTH OT Tuna JIOII u
€€ HOMHHAJILHOI'O HaIlpsDKEHUS IpeAcTaBieHEl B Tadmuie 1.1. YnucneHHwie 3Hade-
HILI IIapaMETPOB CXEMBI 3aMEN[EHUI PaCCUNTHIBAIOTCA I10 CJISAYIOIIUM BhIpaXEHU-
M.

BenuunHa akTUBHOT'O COIIPOTUBIICHUS YUaCTKa CETU PACCUUTHIBAETCA:

R = rol.

AKTHBHOE COIPOTHURJIECHHUE CTaJIbHBIX IIPOBOJOB HAMHOIO OOINBIIE OMHUE-
CKOr0 M3-3a MOBEPXHOCTHOTO 3(deKkTa U HaIudmsd JOMNOJIHUTEIILHEIX IOTEPh Ha
rucTepes3nc (IIepeMarHiuuBaHUE ) H OT BUXPEBLIX TOKOB B CTaJIN:

Yo = Vonocr + Fogom,
TJI€ Fomoer — OMIUECKOE COIPOTURIIEHNE OJHOI0 KIJIOMETPa IIPOBOJA,

Fogonm — dKTHBHOC COIIPOTHBIICHIC, KOTOPOC OIIPCACIHICTCA IICPCMCHHBIM MAl'HHIT-

NOKYMEHT noanucaH ‘Oroeepx.adp T Forucrep. + Formxp.
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 OBOLY, {jﬁpag}rET BOKpPYT HEro IepeMeH-
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

B IIpoBoJHNKE JJ[C oOpaTHOro Hampap-
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neHnd (OJ[C camoumHaykium). COIpOTHBIEHUE TOKY, OOyCIIOBJIEHHOE IIPOTHBO-
neiicteueM OJ[C caMOMHAYKI[UN, Ha3BIBAETCS PEAKTUBHLIM MHIYKTHUBHEIM COIIPO-
TUBJICHIEM.

BemumunHa peakTMBHOIO MHAYKTUBHOT'O COIPOTUBIIEHUS 3aBUCUT KaK OT
3HA4YE€HUSA TOKa B COOCTBEHHOM IIPOBOJIE, TaK U OT BEJINMYNHEI TOKOB B COCEIHUX
mpoBoJax. YeMm JlajibIIe pacIiooKeHk (pa3HbIE IIPOBOJA JIMHUN, TEM MEHBIIE BIIH-
SHIE COCEJHUX IPOBOJOB — IIOTOK pPacCesIHNs U UHAYKTHUBHOE COIIPOTUBIICHUE
Y BEIINUNBAFOTCSI.

Ha BennuuHy MHIYKTHUBHOI'O COIPOTHURBIEHUS OKasblBAaeT BIIISTHUE JUaMET]P
IIPOBOJA, MarHUTHAs IPOHMUI[AeMOCTh (/) 1 YacTOTa IEPEMEHHOIO TOKa. BennunHa
[IOTOHHOTO MHIYKTHUBHOT'O COIIPOTHRIICHNS PACCUUTLIBAETCS IO (POpMYyJIE:

D, DU
X, =o-(4,6lg—+0,51)- 10" =x, + x4,
Ry

rac @ — YIJIOBad 4HacToTa, 4 — MAarduTHad IIPOHHNIACMOCTE, Dcp — CPCIHC-

reOMETpUIECcKoe paccTosHne Mexkay dazamu JIOIL;, R 5 —paauyc IpoBoja.

AKTHBHas NpOBOANMOCTE ((7) 0OyCIIOBICHA ITOTEPSMH aKTHBHOII MOITHOCTU
B AUAJIEKTpUKax. Ee BelndnHa 3aBIUCUT OT:

- TOKa YTEUKU 10 M30JIITOpaM (MaJibl, MOYKHO IIpEHEOpEUb ),

- IIOTEPh MOITHOCTHI Ha KOPOHY.

AKTUBHAas IIPOBOJUMOCTh IIPUBOJUT K IMOTEPSAM AKTUBHON MOIITHOCTU B pe-
xuMe XoJjioctoro xoma BJIOIIL Ilorepu momuocTu Ha KOpOHY (A fkep) 00y CIIOBIIE-
Hbl MOHM3aI[NEel BO3JyXa BOKPYT IIpOBOAOB. Korma Hampsk€HHOCTL SJIEKTPUUE-
CKOTrO IIOJIA Y IIPOBOJAa CTAHOBUTCS OOJIbINE AJIEKTPUUYECKON IIPOYHOCTH BO3QyXa
(21,2xB/cMm), Ha MOBEPXHOCTH IIPOBOAA 00pa3yroTcs 3JIEKTpUUecKne pa3psabl. M-
32 HEPOBHOCTEN ITOBEPXHOCTU MHOTOIIPOBOJIOUHBIX IIPOBOJOB, 3aIPsI3HEHUI U 3a-
YCEHUI] pazpsaAbl MOSBIIAIOTCSA BHAydalle TOJILKO B OTAEILHBIX TOUKaxX IIPOBOJA —

MeECHHAA KOPOHUA. Ilo MCPEC IIOBBIINICHITA HaHpH}I{éHHDCTH KOPOHa pPacIIpoCTpPaHi-

NOKYMEHT MOAMUCAH
INEKTROHHOW NOANUCHIQ 11 B KOHEUHOM CUETE OXBATLIBAET IIPOBO/I
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa
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[IoTepu MOIMHOCTH Ha KOPOHY 3aBHCAT OT IIOTOJHBIX ycJloBuil. Hanbomb-
e IOTEPU MOIIHOCTH Ha KOPOHY MHPOUCXOMIT IIPU PazIHNUHEIX aTMOC(EpPHBIX
ocagkax. Hamopumep, Ha Bo3agymHbIX JIOII HanpsxenmeMm 330+750kB APxkop Ipu
CHere moBwlmarorcs Ha 14%., moxae — Ha 47%, namopos3n — Ha 107% 1o cpaBHE-
HIIO C IIOTEPSAMU IIpH Xopoilrel moroje. KopoHa BEI3BIBAET KOPPO3UIO IIPOBOJIOB,

CO3JacT IIOMEXI Ha JINHUAX CBA3ZH U PaJaI1OIIOMCEXII.

BemmunHy moTeps MOIIHOCTH Ha KOPOHY MOJKHO pacCUUTaTh I10 PopMyJIe:

0518 Rnp- P
AP =222, Uy = Usop ) , KBT/kM

Kop
5§ \D,

rae 8 — ko3¢ UIIUEHT, YUUTBIBAIOMNNI OapoMeTpuUueckoe garieHune, Ugp, U

Uxkop ¢ — COOTBETCTBEHHO (pazHBIC pabouee HampskeHue JIOII u HampskeHne, Ipu

KOTOPOM BO3HHKACT KOPOHA.

HauanmbHas HaOpsKEHHOCTE (B XOPOIIYIO HOTOAY ), IIPU KOTOPOIl BO3HHUKAET

oOImas KopoHa paccuuTeIBaeTcsa no popmye I1nka:
0,3
Jamﬁ

rae m — ko3¢ UIUEHT HEIrNagKOCTH NPUBOAA, Rmp — pajamyc OpoBoOJia, CM,

E,=303-m-0-(1+ ), KkB/cm

S — k03 pUIIEHT, YUNTEIBAOIUIT OapoMeTpUYecKoe JaBIICHIIE.

JI71g rIagknux IIINHIPIMHUECKNX IPOBOJOB 3HaUeHNe m = 1, JJII MHOTOIIPO-
BOJIOYHEIX IpoBoJoB — m = (),82+0,92.

Bemmunna 6 paccUUTLIBAETCS O (POPMYJIIE:

. 0,386- P

6_ *
273+0

rae P — maBjeHNE, MM PTYTHOTO CTOIIOA;

6 — TeMIepaTypa Boszayxa, *C.

[Ipu HOpMamsHOM aTMocGepHOM AaBiaeHuu (760 MM PT. CT.) U TEMIIEpaType
20°C 8 =1.

AOKYMEHT MOANMUCAH
SNEKTPOHHOWM MOAMUCHIO
CepTuchvkar:  12000002A633E3D113AD425FB50002000002A6
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OnpenenuTs yAelbHEIE ITapaMeTphl BO3AYIIHON N KaOEIbHON JTMHUI BJICK-
Tponepegadn HamnpspkeHneM 10 kB, a Takxke mapaMeTpbl CXEMBI 3aMEN[eHUS STIX
JIHMHUI IpH uxX JumHe 4 kM. Bo3aymHag nuHNS BeIinojiHeHa mpoBogamu AC-50/8
[IpU CPEeJHEreOMETPIUECKOM pacCTOSHIN MeXAy HUMHU 2,5 M, KaOeJIbHas JINHISI —
kaberneM AADB 3x50 npu cpeqHereoMeTpIIeCKOM PacCTOSIHUN MEXKIY JKUJIaMI Ka-

oens 1,5 cm. MakcumanbHas MOIITHOCTD, IIepeJaBaeMas 10 BO3IYIIHOMN JINHUU, CO-

ctarsier 1000 xBA, o xabemmHoiT — 1600 kBA.

3aoaua Ne2.

OIpeaeIuTs VAEIBLHEIE ITapaMETPhl OJHOIIEITHON BO3 Ay HOU nuHu 110 xB
¢ nporogamu mapku AC 95/16, pacronoxeHHLIMH Ha [I-00pa3HBIX J€peBSIHHBIX
OIIOpax € paccTogHueM Mexay HporogamMu D= Dp.= D = 4.3 M, 1 BLIUUCIIUTE

[IapaMeTPhl CXEMBI 3aMEIEeHNS JBYXIECITHON JIMHNN JInHON 100 kM.

KonumponwvHble 6onpocol.

l. Kakne cxembl 3aMemieHns IPUMEHSIOTCS I BO3AYIIHBEIX 1 KaOelb-
HBEIX JIMHUI?

2. Kak mMeHsdeTca NHAYKTUBHOE COIPOTHURIICHUE JTUMHUU IIPU YBEINYe-
HUN PacCTOSHUI MEXY IIPOBOJaMU M YMEHBIIIEHNU paguyca IIpOBOJOB?

3. Kak CHI3UTL IOTEPN MOIHOCTH Ha KOPOHY B JIMHUU SIIEKTPOIIEPE/Ia-

1897 W

IIpakmuueckasn paboma Ne9
Bboibop u pacuem napamempos cxem 3ameuieHus mparchopmamopos u
asmomparcgopmamopos
I[ens: HAYUNTBLCS PACCUHNTLIBATL IIapaMETPLl CXeM 3aMeIlleHUs TpaHcdop-

MaTOpPOB U aBTOTpPaHC(OpMaTOPOB

F ) T
AOKYMEHT NOANMMMCAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E3D1M3AD425FBS0002000002A6 X YCTAHABJIMBARKOTCA TpEX(baBI—IEIE 1 Ol-
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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aBTO-TpaHC-(OPMATOPEl, U CHIJIOBHIE OAHO(]azHBEIE U TpexdazHble TpaHChOpMaTo-
PEI C pacieIUIeHHOH 0OMOTKOIT HU3IIEro Halp SHKECHUS.
B ab0peBuatype TpaHchopmMaTopa MociegoBaTeIbHO (CIeBa HAIpaBO) IIpU-

BOJIUTCS CJIEAYIOIasa NHPpOpMaIUs:

. BII YycTpoiicTRa (A — aBToTpaHcopmaTtop, Oez o0003HAUEHUSI —
TpaHc(opmaTop);

. koandecTBO (a3 (O — oauodaznwlil, T —TpexdazHblii);

. HaJIN4IE paclleIUICHHOIT 0OMOTKM HU3IIEr0 HalpsKeHus — P,

. cucteMa oxjnaxaeHud (M — ecTecTBeHHas LIUPKY SIS Maclla U BO3-

Ay X4, J__[ — IPHUHY JUTCIIbHAA ITHUPKYIANIA BO3JYXa M CCTCCTBCHHAA INHNPKYJDAIIA

MacJia, MI] — ectecTBeHHas IUPKYJLIINUA BO3AyXa U IIPUHYIUTEIbHAS [TUPKY I

Macna, JII] — mpuHyauTeIbHas IMUPKYJIISIIS BO3yxXa U Macja 1 Ap ).

. KOJINYECTBO OOMOTOK (Oe3 oOo3zHaueHMs — ABYXO0OMOTOUHBIM, T —
TPEeXOOMOTOYHBIN);

. HaJId4yle YyCTPOICTBA PEryJIMpOBaHIS HAIIpsKEeHHS II0J Harpy3Koi
(PTIH),

. ncroiaHeHue (3 — 3anuTHoe, I — rpozoynopHoe, Y — YCOBEPIIEHCTRO-

BaHHOE, JI — ¢ TUTOI M30JIAIel);

. cnenquduyeckas oonacte npuMeHeHnd (C — I CUCTEM COOCTBEHHBIX
HY K[ AJ1eKTpocTaHiuil, JK — 11 snekTpuukaui xKele3HbIX JOpor ),

. HOMUHAJILbHAad MOITHOCTEL B KB-A.

. KJIaCC HaIIPSIKEHNSI 0OMOTOK (HAOpSKEHUS CEeTH, K KOTOPOIl IO JKIIEO-
yaeTcs TpaHcopmMaTop) B KB.

Ha snexTpuuecknux cxemMax JABYXOOMOTOUYHBII TpaHC(OpMaTOp IIPEACTARIIS-

CTCA CIICAYIOII M D6p d30M.

BH
AOKYMEHT NoanmncAH | &
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6 - HH

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

‘HIIEe JBYX0OMOTOUYHOI'O TpaHcdopMaTopa
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B oOMOTKax yka3bpIBa€TCS CXEMBI COSAQUHEHHSI OOMOTOK (3BE€3/1a, 3Be3Jla C
HYJIEM, TPEYTOJIbHUK ) 1 PEXKUM pabOTEl HENTPAIIN:

. 3BE3/la — C M30JIMPOBAHHON HENUTPAJILIO,

. 3BE3/la C HYJIEM — IMEETCS COEANHEHIIE HENTpall ¢ 3eMJIIEIL.

B cooTBeTCcTBUU ¢ HNPHUHATON CUCTEMON 0003HadueHHNII aOOpeBuaTypa TpaHC-

dopmatopa TJH-10000/110/10 pacmudporsiBaeTcd: TpaHchopMaTOp Tpexdas-

HEII, JBYXOOMOTOYHEBIIl C IPHHYIUTEILHON IUPKYJIAINEil BO3qyXa U €CTECTBEH-
HOU IUPKYJIAIUEN Macla, U CUCTEMOIl peryJjJInpoBaHUs HANPSUKEHUS I10[ Harpys-
koli. HomuHamsHag mMomiHocTs — 10000 xB-A, x1acc HanpsKeHIS OOMOTKHU BEIC-
mero HanpskeHusa — 110 kB, ansmero Hanpsxenusa — 10 kB.

B mpakTudyeckux pacdeTax JBYXOOMOTOYHEIN TpaHC(OpPMaTOp dHallle BCEro
npencTapisiercs 1 '-o0pa3Hoil cxemoil zamenteHus (puc. 9.2).

AKTHBHOE 1 PEaKTHBHOE COIIPOTHBJICHNSA Tpac-(opmaTopa (IpogoIbHas
BETBbL ) MPEICTABILIFOT COOONM CyMMYy AKTHBHBEIX H PEaKTUBHELIX COIIPOTHBIICHUI

OOMOTKH BEICIIIETO HaIIpAKCHITA 11 HpHBE,[[EHHDfI K Hell 0OMOTKN HI3IIIErO HalIpi-

JKECHIIA:
iy . T [T_
L —fm
Eir (=1
Pucynok 9.2 — 1" — oOpazHasg cxeMa 3aMeIeHI JBY XOOMOTOUHOTIO TpaHC-
dopmaTopa
R =R_+R_;
.
X =X +X.
OOKYMEHT NoanmncAH | 1 G
SNEKTPOHHOM NOAMUCHIO HUSA IIPpEACTaBIICHA aKTHBHOHN (Ut U PEak-
Ceptucmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu! Webayxoea TateaHa AnekcaHgpoeHa OCTII DGLIT—IHD ITIOAKIIFOHYAKOT CO CTOPOHEL
Nencrentenex: ¢ 20.08.2021 no 20.08.2022 ¢ TpaHC(prMHTDpDB — CO CT‘DPDHI::-I 96_
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MOTKN HHU3IIEr0 HAIIPSKEHUS, AJI IIOHMKAIOIMIX — CO CTOPOHBI OOMOTKH BRICIIIE-
IO HaIlpsHKEHIS.
B Takoll cxeMme 3aMeleHns OTCYTCTBYET TpaHC(OpMalisg, TO €CTh OTCYT-

CTBYET MJealbHEIN TpaHchopMaTop. IIoaToMy B pacdeTax BTOpHUHOE HAIIPSKEHIE
* L
U , oka3bIBaeTCs IPUBEACHHBIM K HAIIPSIKEHUIO IIEPBIYHON OOMOTKIL.

Ha snexTprmyuecknx cxeMax TpexXOOMOTOYHBIN TpaHC(OpMATOp IpeaCTaRIIS-

eTcs cleayromumM oopazoMm (puc. 9.3):

EH

CH

HH

Pucynok 9.3 — YcnoBHoe o003HaUeHIE TpeX0OMOTOUHOTO TpaHcpopmaTopa

B cooTBeTcTBUU C NPHHATON CHCTEMOII 0003HaUeHHII abOpeBuaTypa TpaHC-
dopmatopa TJTH-25000/110/35/10 pacmudpoBEIBaeTcsa: TpaHChHOpMATOp TpeX-
(a3zHBIl, TPEXOOMOTOYHBIN C IIPHUHYAUTEILHON IUPKYJLIINEN BO3QyXa M €CTe-
CTBEHHOI IMPKYJIAIIEN Maclla U CHCTEMOIl peryJIUpOBaHUSA HaIPSKEHUSA IIO]]
Harpyzkoil. HomuaaneHag MomHOCTE — 25000 xB-A, xnacc HanpsKeHUSI 0OMOTKH
BEICIIero HampsbkeHus — 110 kB, cpegnero HampsxeHus — 35 KB, Husiero
HampsokeHus — 10 kB.

OOMOTKH TpexXoOMOTOYHOI'O TpaHC@opMaTopa MOTYT HMEThL pPa3JINUHLIC
MOIITHOCTH. 3a HOMHHAJILHYIO MOIIHOCTBE TpaHC(popMaTopa NPUHUMAETCSI MOIII-
HOCTb, paBHas HAMOOJILINIEN H3 MOIMHOCTEN ero oOMoTok. Ha 5Ty MOIIHOCTE
TpaHC(OpPMaTOP pacCUNTBEIBAETCS II0 YCIIOBISIM HarpeRa.

TpELHC(prMaTDpLI BLEIIIOJIHARKOTCAH CO CJICAYROIIHNM HCIIOJIHCHIICM OOMOTOK —

100 9% /100 9% /100 9% 100°% /1009% /667 % 1 100 % /66,7 % / 66,7 %.

NOKYMEHT MNOOMUCAH
ANEKTPOHHOM NOONMUCHIO | -
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 icopMaTop IIPEACTABIIAETCS CXEMOI 3a-
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

ac. 9.4).
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Bce COIIPOTHUBIICHIA B CXCMC IIPHBCACHEI K HAIIPAMKCHIIHO BLICIIIEII OOMOTKI.

b

F‘ill: }'-rrl: E—ﬁ
W .
Ul FﬁlEl J}'-rrE
. YT
FIIH }\/H '[.TS
I g N ! .
ET 'ST

PucyHok 9.4 — Cxema zaMeneHns TpexoOMOTOYHOro TpaHcdopmaTopa

JInss  ompeneneHnd IapaMETpPOB CXEMBI 3aMEI[EHHS TPeXOOMOTOYHOTIO
TpaHC(opMaTopa HYKHO BBHIIIOJIHUTL OAUH OIBIT XOJIOCTOTO XOJa U TPHU OIBITA
KOPOTKOTO 3aMbIKaHMA. F3 OIBITa XOJIOCTOTO XOJa OIPEACIISIOTCS HaHHBIE JUJIS
pacdeTa aKTHUBHOI 1 peaKTHBHON IpoBoJguMocTeil. OHI pacCUUTHIBAIOTCS II0 TEM
ke popMyJiaM, UTO U JJIS JBYXOOMOTOYHOI'O TpaHCdopMaTopa.

OMNBITEI KOPOTKOTO 3aMBIKAHIS BBIIIOIHSIOTCS CIEAYIOMIUM 00pa3zoM — OJHa
0OMOTKa 3aKOpaunBaeTcs, BTOpas HaXOJUTCS Ha XOJIOCTOM XOJy, a Ha TPETBIO 00-
MOTKY IIOJA€TCs HANpsDKEHHE KOPOTKOIO 3aMBIKaHNSA. B pe3ylIbTaTe OIBITOB
OIIPEAEIIIFOT CIIEAYIOIINE ITIaCIIOPTHEIE JaHHEIE!

- IIPH 3aKOPOYEHHON OOMOTKE HHM3KOIO HANPSKEHUS U IIUTAHHUH CO
CTOPOHBI OOMOTKH BEICIIEr0 HANPSKEHUA — Uk pu, APk pu;

- IIPH 3aKOpPOYEHHON OOMOTKE HH3KOIO HANpPKEHHS U IIMTAHHH CO
CTOPOHEI 0OMOTKH cpegHero HanpskeHII — Uk cu, APk cu;

- IIPH 3aKOpPOUYEHHOINI OOMOTKE CPEJHEr0 HaIpPsIKEHUS U IIUTAaHHU CO
CTOPOHBI OOMOTKH BEICIIEr0 HANIPSIKEHUS — Uk pe, APk ac.

YUUTHIBas YCJIOBUS IIPOBEAECHILI ONBITOB, MOKHO 3aIllCaTh CJIEIYIOIINE CH-

CTEMBI Y paBHEHMUIA:

[UKBH - UKB + UKH;

JIT — -
AOKYMEHT NoanmncAH - URB + UR c?
SNEKTPOHHOW NOAMUCHIO | U U
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 T~ ke + KHe
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(AP, =AP._+ AP

JAP.. = AP.. +AP._:

AP, = AP, + AP,

K CH
Pemas IICPBYHKO CHCTCMY ypELEHEHHﬁ: OIIPCACIIACM 3HAYCHHC HAIIPAXKCHIIA

KOPOTKOI'O 3aMBIKdHITA KH}H,[[DIFI OOMOTKN:

U _05 (UI{EH C_UI{CH);
_05 (UI{EC _UI{EH)
U _05 (UI{EH _UI{BC)'

WMHOyKTUBHBIE COIPOTHURIIEHNI 0OMOTOK TpaHC(OpMaTopa pacCUNTHIBAFOTCS

I10 TOM ke (popMyJIe, YTO U I JBYXOOMOTOUHOTrO TpaHC(opMaTopa:

XE _ U UE-HCIM ;
100-S.. .

MR
T

XH _ UI{H ' UE-HDIM .
100-5.__

Pemas IICPBYHO CHCTCMY ypaBHEHHﬁ:, OIIPpCACIFHCM 3HAYUCHIIC IIOTCPI dKTIHB-

HOII MOIITHOCTHU B KaxXJI0il OOMOTKE:

AP =05-(AP._ +AP __—AP.__);

K BH K BC KCH

AP..=05-(AP.. +AP.. —AP._);

K BC K CH KBH

AP =05-(AP ., + AP,

I\.EH I\.BE)
AKTHBHBIE COIIPOTURIIEHNSI 0OMOTOK TpaHC(pOopMaTOpa pacCUNUTBLIBAKOTCS I10

TOII ke QopMyJie, UTO U JJI1 ABYXO0OMOTOYHOI'O TpaHC(popmMaTopa:

R = AP UE HOM .
B 2 el
SHnM
NOKYMEHT NoanncAH A‘P UE HOM .
SNEKTPOHHOWM NOAMNUCHIO S 2 ’
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 HOM
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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2

B HOM

AP, U

"
LS‘H oM

R

H

Ha »snexTpmuecknx cxeMax aBTOTpaHC(opmaTop M300pa)kaeTcs CIEIYIO-

BH

B

@ CH
HH

PucyHok 9.5 — YcnoBHoe 0003HaUeHIIE aBTOTpaHCpopMaTopa

muM oopazoM (puc. 9.5).

B cooTBeTcTBHU ¢ NpUHATOI cucTeMoll oOo3HaueHUIl abOpeBuaTypa aBTO-

tpanchopmaropa ATHIITH-125000/ 220/110/10 pacmudpoBEIBa€TCs: aBTO-

TpaHcpopMaTop TpexXpa3HbIil, TPEXOOMOTOUHEIIL ¢ HPUHYIUTEILHON ITUPKY JIIUEH
BO3JyXa I Maclla U CHUCTEMON PeryJINpOBaHUA HANPAKEHUA I10J Harpys3koil. Ho-
MHIHalIbHas1 MOIMHOCTE — 25000 kB-A, kxmacc HampsSKEHHSI OOMOTKH BBICIIEIO

HanpsokeHusa — 220 kB, cpegnero HanpsikeHnsa — 110 kB, Huzmero HanpsokeHNsI —

10 xB.

ABTOTpaHCOopMaTOp OTJIMYAETCSI OT TPEeXOOMOTOUHOTO TpaHChopMaTopa

TEM, HTO €I'0 OOMOTKHU BEICIIIETO U CpCAHCIO HaHpH}I{EHHﬁ:, KpOMC MarHuTHOU CBSI-

31 HMEIOT €€ 3JIEKTPIUECKYIO CBI3b (puc. 9.6). OOMOTKAa CPETHEr0 HaIpPKEHII

SIBJIIETCS YaCTHLIO OOMOTKH BELICIIIETO HaIIpHMKCHILA.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Pucynok 9.6 — CxemMa coeuHeHs1 0OMOTOK aBTOTpaHcpopmMaTopa

OOMOTKA BEICIIIETO HAIIPAMNKCHIA COCTONT M3 JBYX JyacTell — IIOCIICJOBATCIIb-

HOI1 OOMOTKHU 1 00ImIeil 0OMOTKI.

IIomHasa MOIIMHOCTEL, KOTOPpas IICPCAaACTCH 113 OOMOTKHU BLICIIIETO HaIIpAXK CHILA
B G6MGTI{}7 CPCAHCI'O HAIIPAMKCHIIA, HA3bBIBACTCA HOMHHAJILHOI MOIOIHOCTE aBTO-

TpaHcpopmaropa. OHa pacCUNTBEIBaETCSA Kak

S =J3-U_ I =+3-U, I

BHOM B HOM ¢ HOM CHOM®

OTO BEIPAXKCHIIC MOZKHO 34lllICaThk CJICIY FOLI M D6p33DM:
SHI‘JM — ’\/g . UBHGM .IB HOM '\/g .IBHI‘JM.(UBHGM o U-: Hum) —

— 3IIBHﬂM.(UEHIDM_UCHﬂM)+ ﬁIIBHﬂM.UCHDM

ha, -

TPAHCROPMATOPHAT MOIII - JJIEKTPHUYEMXKAAN MOII-
HOCTB,IIEPETABAEMAA MAT™- HOCTD, IIEPETAB AEMAS
HITTHBIM IIVTEM I3 OBMOT- 3A CUET 3JIEKTPHUECKOII
KI1 BBRICHIET'O HATIPAREHITA CBEA3H1 OBMOTOK. 3TA

B OBMOTEKY CPEJHEI'O HAII- MOIIHOCTD HE HATPV-
PAFXEHITA HASBIBAETCHTH- AAET OBHIVEO OBMOTKY.

IIOB O MOII[HOCTERIO. PA3SME-
PBEI MATHHUTOITPOBOIA OII-

PETEJLTIOTCSA 3TOH MOIIHOC-
ThBIO.

TumnonBas MOIITHOCTE MCHLELIIIC HOMUIHAJILHO MONOTHOCTII. BrisicHuMm BO
CKOJIEKO pas. J_—[HH ATOr0 BO3BMEM OTHOIIIEHUE THUIIOBOU MOIITHOCTII K HOMITHAJIE-

HOII:
ONOKYMEHT I'IDﬂI'IHCAH _ U — U U
ANEKTPOHHOW MOANUCHIO 1ou) — —BHOW cH -1 -
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 UE HOM UE HOM
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Kosddunuent o HazwiBaeTcs KO3(QHUIIMEHTOM BBITOJHOCTH. BHITOJHOCTH
aBTOTpaHCopMaTOpa OIPEACIEIETCS II0 OTHOMIEHUIO K TPEXOOMOTOUHOMY TpaHC-
opMaTOpy TOM K€ MOITHOCTH.

OOMOTKa HHM3IIET0 HAIPSKEHHUSI UMeeT ¢ OOMOTKaMH BBICIIETO U CPEIHErO
HaIIPKEHUII TOIIEKO MaTCHUTHYIO CBI3b. MOIIHOCTE 3TOII 0OMOTKHU HE MOXET OBITh
OOJILIIIE TUIIOBOII MOITHOCTH aBTOTpaHCpopMaTopa. MlHaue pazMepsl MarHUTOIIPO-
BOJla aBTOTpaHC(opMaTopa OyAYT ONpeHelsaThCs MOITHOCTBIO OOMOTKH HH3IIETO
HAaIIp DK CHIUS.

YUuTeIBas HN3JIOKEHHOE, MOXKHO 3allicaTh COOTHOIIEHNE HOMNHAJIbHBIX
MOIITHOCTEI 0OMOTOK aBRTOTpaHCdopMaTopa:

100 % /100 % / a %.

IIpenmymecTBa aBTOTpaHCpoOpMaTOpa MO CPABHEHUIO C TPEXOOMOTOUHEIM

TpaHC(POpMaTOPOM:
. MEHBIINI pacxo/ MaTepuasioB (MeOu, CTaIl, N30SI ),
. MEHBIIINE radbapuTHI;
. MEHBIINE IIOTEPU aKTUBHOI MOIIHOCTU B PEKMMaxX XOJIOCTOr'0 XoJia 1

KOPOTKOI'O 3daMbIKAHITA,

. OonbImNi K03 (PUITUEHT MOJIE3HOT0 ASICTBIUL,

. OoJlee JIerKHne yCJIOBUS OXJIakK JeHIIS.

HepgocraTku:

. CJIO’KHOCTB BBIIIOJIHEHUS HE3aBUCUMOTO PEryJIMPOBaHU HAIPSHKEHIL,
. OIIAaCHOCTL Ilepexojla aTMOC(]epHLIX IMepeHanpsDKEeHUII 13 0OMOTKU

BBEICIICI'O HAIIPAMKCHIA B GﬁMGTI{y CPCAHCI'O HAIIPpAXCHIA 1 GﬁpEITHO I13-34 3JICK-
TpI“IT—IECHDfI CBA3H D6MDTOK;

¢ HEDﬁXO,I[HMDCTb 00s3aTENILHOIO IIYXOI'0 343CMIICHITA HEﬁTpaHH. 2TO
IIPUBOANT K TOMY, HTO TOK D,[[HG(I)ELBHGFG KOPOTKOI'O 3dMBIKAHITA MOIKCT OLITE
OoJILIIIE TOKa TpE:X[bELBHDFD KOPOTKOI'O 3aMbIKAHITA. Eciun xe PA33CMIIITb

HEITpaTh ngﬂ}ﬁéﬁ?ﬁ’aﬁﬁ;{éﬁﬁg' oTeTm T TTTT0 paCCHHUTEIBATE HA JINHEITHOE HalIpAXKC-

SNEKTPOHHOW NOAMUCHIO
Ceptudumkatr:. 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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ABTOTpaHCcQopMaTOp MMeEEeT TAKYIO K€ CXeMy 3aMEIIEHII, YTO U TPEX0OMO-
TOYHBIN TpaHChopMaTop. IlapaMeTprl cXeMEI 3aMeleHNs PacCUNTHIBAIOTCS aHa-
JIOTUYHO. [Ipu 3TOM cCJielyeT YyUUTBIBaTh, YTO YacTh IIACIHOPTHHIX JAHHBIX MOJKET
OBITH IPHBEJEHA HE K HOMUHAIILHOII MOIHOCTH, a K TUIIOBOI. OOMOTKa HU3IIETO
HaIpsDKEHUA PAacCUUTHIBAECTCS Ha TUIIOBYIO MOIMHOCTL. IlosTOMy IIpu KOPOTKOM
3aMBIKAaHIII OOMOTKH HHU3IIEr0 HANpPSHKEHNSI HApsKEHUE IMOJHUMAETCS OO 3Hade-
HIISI, OIIPEJIEIISIIOMIEro TOK B ATol oOMoTke. B aToMm ciydae nmapamerpel APk BH,
APk cH, Uk BH 1 UK CH OKa3bIBalOTCS IPUBEAECHHBIMU K TUIIOBOII MOIITHOCTU aBTO-
TpaHc(opMaTopa.

Ecau B MacHOpPTHEIX JaHHBIX OTMEYAETCS 3Ta OCOOEHHOCTBL, TO YKazaHHEIE

[IapaMETpPhI CIIEAYET NPUBECTU K HOMHUHAIILHOI MOIITHOCTH 110 (DOPMYJIaM:

>
v
-
o

=
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b
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Jaoanue:

Jaoaua Nel.

OnpenennuTs IapaMeTphl CXEMBI 3aMeN[eHNs JBYX0OMOTOYHOIO TpaHC)op-
MaTopa Tuia TM-40/6, npuBeeHHbEIE K HOMIHAJILHBIM HAIIPSKEHISIM IIEPBHIUHOI

II BTOPUYHOI 0OMOTOK.

Jaoaua No2.

OnpenennuTs IIapaMEeTPhl CXEeMBI 3aMENeHUSI TPEeXOOMOTOUHOTO TpaHChOPp-

OOKYMEHT [ID,{IHMCAH- HHBEIC K CTOPOHC BEICIHICI'O HAIIPAKCHIIA.
ANEKTPOHHOW NOANMCBIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TaTeAHa AnekcaHapoBHa
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1. Kakne cxeMbl 3aMeNeHNs IPUMEHIIOTCS JJII TpaHC(POpPMAaTOPOB U aB-
TOTpaHC POpMaTOPOB?

2. Kakx M3MEHSIIOTCS CONPOTUBIICHUS TPaHC(POPMATOPOB H IMOTEPH MOIII-
HOCTH B HIX C pOCTOM HOMMHAJIbHOT'O HAIIPSIKEHIA?

3. Kax BEIYNUCIIAFOTCS OTEPU MOITHOCTH B TpaHCopMaTopax?

IIpakmuueckas paboma Nel0
Pacuemmnuvle Hazcpy3ku noocmarHuuil

Ilens: HaydnTHCA OIPEAEIINTEL paCUETHBIE HAarpy3KU [IOACTaHINIT

OcHoebl meopuu:

Ha pucynke 10.1, a npuBegeHa cxeMa 3JIEKTPUUECKON CETU, COCTOSIEN U3
TpeX JIUHHII U TpexX TpaHchopMaTOpHEIX IoacTaHiuii. Ha pucynke 10.1, 6 npuse-
JIEHa cXeMa 3aMEIECHII STON JKE CETI.

JUIst YIOpPOIIEHN PacueTOB HCIIONB3YIOTCS pacueTHBIE Harpy3KH IIOJICTaH-
1uii. PacyeTHas Harpyska moJACTaHIIN BKJIFOUAET KPOME MOIHOCTU HAarpy3KH IIO-
TEPH B CTAalIl U MeAU TpaHCPOPMATOPOB IIOACTAHIINN, PEaAKTHUBHYIO MOIIHOCTD,
TEHEPUPYEMYIO B IIOJIOBIHE €MKOCTH JIMHUI, COEAUHEHHBIX C JaHHOII IIOCTaHII-
ell. PacueTHasa Harpyska, HallpuMep, I IIOACTAHIINU 2 OIPEACIIIETCS CIIEIVIO-

HIHM BBIPAXCHICM.

Sp2 = Sou + ASpp + ASy; — jQc23 — JjQC12

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

63



Pucynok 10.1 — PacueT pexnma paguajabHON c€TU ¢ TpaHChopMaTOpaMU:
a — CXEMa CeTH, O — cXeMa 3aMEIICHUI; B — YIIPOIIIeHHAs cXeMa 3aMeICHII

C PAaCHCTHBIMI HAaI'Py3KaMII HD,[[CTELHL[Hﬁ

B 5TOM BBIpa)XeHnNMn S,,— Harpyska BTOPON mojacTaHIuu, ASp, — IIOTEpU B
meau TpaHcpopmaTopa 2; ASy, — motepu B cTanu TpaHcpopmartopa 2; Qf,s 1 QF4
— pEaKTUBHBIE MOII[HOCTHU, I'€HEPUPYEMBIE B KOHIIE TUHUN 12 1 Hayase JIuHun 23.
TakuMm oOpazoM, pacueTHasd Harpyzka IIOACTAaHINU BKIIOYAET KPOME MOITHOCTHU
Harpy3KH MOTEPH B CTAaId U MeIH TpaHC(OpMaTOpPOB IOACTAHINHN, PEaKTUBHY O
MOIITHOCTh, T€HEPUPYEMYIO B IIOJIOBUHE €MKOCTU JINHUIL, COEANHEHHBIX C JaHHOMU
IO JICTAHITHEIL.

Hcrnionbp30oBaHNE pacuUeTHBIX HArPy30K MOJCTAHIINU CYIECTBEHHO YIIPOIIAET
CXEMY 3aMENMIEHUA U COOTBETCTBEHHO pacueT, OJHAKO IIPUBOJUT K OIPEICIIEHHON
[IOTPEIIHOCTH pacueTa. pacueTHhLIE Harpy3KN IIOJACTAHIIUNA BBEIYUCIIAIOTCS O TOTO,

AOKYMEHT MNOATMMCAH HanpsexkeHnss HH n BH mojacraniuin He-
SNEKTPOHHOW NOANUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Webayxoea TaTeAHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Jaoanue:

Jaoaua Nol.

OnpeenTh pacueTHBIE Harpy3kH moAcTaHuil, 2, 3, 4 (pucyHok 4.2). Ak-
THUBHBLIE MOIITHOCTH Harpyz3ok P..=22 MBrt, Ps =17 MBT, P4+=30 MBT, xo3ddu-
ITIIEHTEl MOIIHOCTH BCE€X HArpyzok cos ¢ = 0,86. JIIINHBI y4acTKOB U MapKH IC-
[10JIb30BaHHKIX IpoBOoAOB 110 kB ykazanbl Ha pucynke 10.2, a. Ha moacraHimsx
2—4 yCTaHOBIEHHl IIO JiBa TpaHC(pOpMaTOopa CISAYION[UX THIIOB: IIOACTAHIINS 2—
TPJIH-25000/110; moacranmma 3-TJ[H-16000/110, noxcrammusa 4 — TPJIH-
40000/110.

22,5 kM 22,5 kM 30 KM Sy

3 AC 720/19

Pucynoxk 10.2 — Pacuet pexnMa pa3OMKHYTO!N IIUTAIOIEN CETU:

d — CXCMa CCTH I3 TpPpEX HHHHﬁ; O — cxeMma 3aMCHICHIIA CCTH I3 TPEX JITHUI

RGHH’IPHJHJHEJIE 60NPOCHL.

1. JII1s1 4ero B CXeMy CETHU BBOJISAT PacUETHBIE HAaTpy3Ku?
2. Kak ompeienuTs pacyeTHBIE Harpy3KHU ITOACTAHIIIN ?
3. Kakne mgaHHBIE O HArpy3ke H CETH HEOOXOINMEI IS OIIpE eIICHILT

pPacUETHEIX Harpyzok?

OJOKYMEHT NoanmvucAH

ANEKTPOHHOW NOANUCHIO Kas paboma Nell
Ceptucbukar: 12000002A633E3D113AD425FB50002000002A6
Bnapgeneu:  lebayxoea TatbAaxa AneKkcanoposHa ¢ Bec mpems HﬂaCHIﬂHHHHMH
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OcHo8bl meopuu.

HapecTHEl (pucyHoOK 11.1) MomHOCTH Harpy3ok Sy (k=2,3), COIPOTURIICHI]
I OPOBOAUMOCTHU JIUHUN Z ij = Fij + Xk U bij (kj=12, 23), HanpsKeHNUE NCTOUYHHIKA
nuranus U; —HanpsokeHne B Hadvasle JuHHM 12. Hago ompenennTs Hen3BECTHLIE

HaIpspkeHus B y3nax Uy (k=2, 3), IOTOKN U NOTE€PH MOIIHOCTHU B JIMHISIX S ;5-, S f},

ASy; (kj= 12, 23), a TaxKe MOIHOCTh NCTOYHNKA IIITAHNSA S1.

. 7
2-U aman Uy 10 Skj )

_—-—-—4
—.——'—'—'—

Pucynoxk 11.1 — Pacuer pexuma pazoOMKHYTON IINTAOM[EN CETU

Sp2 = Sou + ASty + ASy; — jQr23 — jQt12
PacueT oCymIeCTBIIETCS METOJOM UTEpaliil WU IIOCIIEA0BATENLHBIX IIPU-
ONIKEHNI, OH COCTOUT I3 JIBYX 3TAIIOB.
1-i1 sran. IlpuHnMaeM Bce HaIpsKEeHHNS B y3J1aX paBHBIMU Uy U OIIPEIETIS-
€M IIOTOKH U IIOTEPHU MOIIHOCTH B JIMHILIX IIO IIepBOMY 3akoHy Kupxroda ot mo-

CJIEAHEN HATPY3KU K UCTOUYHUKY IMUTAHUA IIpU
Uﬁ;= UHDM ,k=2,3.
OmnpegeniM — jQF,3, S5, AS,4, S35, nallee aHAJIOTHYHO OIpeeSIM IOTOKH
I IOTEpU MOITHOCTH B JuHIN [2: — jQ&,, S&, AS,,, S, 3amuck nepBoro 3akoHa
Kupxroda a1 yzna 2 muMeeT cJie Iy -l BII:
K _ H : K
S12 = 52 +52 —JQc1z2
H
r'Ie S5° — MOIITHOCTD, TEKYIas OT y3Jia 2 B JIMHIIO 23.

ONOKYMEHT NMOANMMMCAH
SNEKTPOHHOM NOoAnNUCLIO
Ceptudcbukatr: ' 12000002A633E3D113AD4 25FBSD002000002A6 Ha 1-M 2Tallc. AHHHGFHT—IHD DHpE:ﬂEHHﬂM
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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3aodanue:

3aoaua Nel

Paccunrate paboume peXHMBl JTUHHUN OUTAOMENl CeTH, cXeMa KOTOpOl
m3o0paxeHa Ha pucyHke 10.2, a. MomiHocTi Harpyz0k Ha cropoHe BH tpancdop-
MaTOPOB. S$:=22,117+j14,787 MBA; S3=17,103+j11,592 MBA:;
§4=30,136+j19,917 MBA

KonumponwvHble 6onpocol.

1. KakoBbI JOMYINEHUs IIPU pacyeTe ceTU B 2 sTamna’?

2. Ha xakunue mapaMeTphl peKIMa CETH OKa3bIBAIOT HAHOOJILINEE BIMIHIIE
[IpUHIMAaEMBIE JOIIYIEHIA?

3. B03MOXHO JII IpOBECTU pacyueT B 2 3Tana Oe3 oIpeeIeHHs pacyer-

HBIX Harpy3o0kK”?

IIpakmuueckasn paboma Nel2
Pacnpeodenenue nomoxkoe MouiHocmu U HANPAMHCEHUIL 8 NPOCNIbLX
3AMKHYMbLX cemsx be3 yuema nomepb MOU{HOCHMU

I[ens: mMy4dnThL pacHpeeiCHNE MOTOKOB MOITHOCTH U HANpPsKEHUN IIpO-
CTBIX 3aMKHYTEIX CeTell Oe3 yueTa HoTeph MOITHOCTH

OcHoebl meopuu:

PaccMOTpuM IUHIIO ¢ ABYXCTOPOHHHUM IINTaHHEM, K KOTOpOIl IMpeoOpasyerT-
cs IpOCTas 3aMKHYyTas ceTh (pucyHok 12.1, a).

Hcnone3yeM pacueTHEIE MOIITHOCTU HArpy30K II0ACTaHIUIL

[Ipn ompeneneHnn moTokoB Si2, S23 S4; IpeHeOpekeM MOTEPAMU MOIIHO-

CTII. CHE,[[OBE].TEHBHD: IIOTOKII MOIIHOCTII Hd4 TI'OJIOBHBIX YHACTKAX OIIPCACIEACTCAH

TaK.
n—1
k=2 Skzkn
S12 =
Zln
NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO -1n_15. 7
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 k=2 “k&1k
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa Z
1n
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3HaueHNe II0TOKa MOIITHOCTH Sk k+1 MOHO JICT'KO HalITH Ha OCHOBaHUIU IICP-

BoT0 3akoHa Kupxroda.

ltm
Fa
e
E:i:
|

fy

Ff? PSE Fuaz
Q_i— —— --l;—IEI

_{.r fe, gy Sz, gz 8B F
52 53 2}

Pucynok 12.1 — PacupeaeneHue IOTOKOB MOIITHOCTH B 3aMKHYTOM CETH
a — ICXOJHAas CETh, O — NPEACTaBJIEHNE NCXOOHON CETU B BUJIE ABYX JIMHUIL,
B — YCIIOBHBEIE 0003HAUYEHUS VIS pacueTa [OTOKOB B JIMHISX C YUETOM II0-

TCPE MOITHOCTI, I' — HAaIIPABJICHHIC IIOTOKOB

JaoaHue:
Jaoaua Nel.

Koneierasa cets (pucyHok 12.2, a) HanpskerueMm 110 kB cBI3bIBaeT >iek-
TPOCTAHIIUKO | ¢ MOHIKAIOMIUMH MOJACTAHIIMAMH 2, 3, HMEIOIUMH pPacyeTHEIE
Harpyzku Sz = 28+j23 MBA u S3 = 39,2 + j32,89 MBA. Mapku 0poBOJIOB, JJIUHEI
JINHUI YKa3aHbl Ha pucyHke. COIpOTHBIEHNS UX paBHBI: Z;2 = 3,6 + j12,15 OwMm;

Z2; =5+4j6 Om, Z;3 = 8,1+ j20,65 Om. HampsxkeHne Ha MIMHAX 3JIEKTPOCTAHIIH

paBHO 113 kB. Onpeaennurs MOITHOCTL, KOTOpasi IIOCTYIIAET C IIMNH 3JIEKTPOCTaH-

rnmun. PacueT nmporecTn oen VHETA TTOTEDNE MOIITHOCTIH
OJOKYMEHT NOoAarnncAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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5z Iy 3)

AC Z40/32
23 KM

50
I7 AC 185720 727y

Pucynoxk 12.2 — PacmnpeaesieHre oOTOKOB MOIITHOCTHU B JIMHUU C JIBYXCTO-
POHHIM IIITaHUEM
a — cxeMa koibieBoil cetu 110 xB; 6 — cxema 3aMeIeHIs JINHUH ¢ YEThIPh-

MA Y 3J1IaMH

KonumponwvHble 6onpocol.
1. Kak ompeaennts TOUKY IIOTOKOpa3zjieia B IPOCTON 3aMKHYTOI CEeTH?
2. B03MOXKHO I ONPOBECTH pacdeT 3aMKHYTOH ceTu Oe3 ONpeAcICHI

pPacUYeTHLIX Harpy3o0k”?

3. BCEF,[[H JIIT TOHKH IIOTOKOpPa3/JcCild aKTHUBHOU 1 pEaKTHEHDﬁ MOIITHOCTII

COBIIAJAIOT B OJJHOPOJHOM CETN?

IIpakmuueckas paboma Nel3

OnpedeneHue Hazpy3oK, 0a1aHC peak miu6HOU MOUWHOCMU, PACCMAHOBKA
KOMNEHCUPYIOUWUX Y CIMPOUCME

Ilenwb: u3zyyums OajlaHCHl AKTHUBHOII U PEaKTHBHOII MOIIHOCTH B BJIEKTPO-
SHEPreTUUECKIX CICTEMaX

OcHo8bl meopuu.

Ilepegaua snekTposHepruu 1o JISOII snekTpoMarHUTHBEIMI BOJIHAMH OCY-
IIECTBJISIETCS CO CKOPOCTRIO, OJIM3KOI K CKOPOCTHU CBETA, T.€. MPAaKTUUYECKN MIHO-
BEHHO. OTO IIPUBOJUT K TOMY, UTO IIPOM3BOJCTBO, paclpe/ie/ICHIE U IIOTpeOIeHne

SJIICKTPOSHCPI'H IIPOUCXOANT OJHOBPCMCHHO. H{}BTDM}’ B JIFOO0II MOMEHT BpCMC-

AOKYMEHT NOANMCAH MOJDKHEI BEIpaOaThIBAaTL MOIIHOCThL, PaB-
ANEKTPOHHOW NMOANMUCHIO

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: iebayxoea TaTtbAHa AneKkcaHapoBHa 4 MOIMHOCTH B 3JIEMCHTAX CHICTCMBI. J——Lp}"
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I'lHIMI1 CJIOBAMI, B DHCPI'OCHUCTEMC JOJIZKCH HMCTDb OasaHc ELI,[[ELBELEMDE 4| HDTpEﬁHH—

eMOIl MOIIHOCTII.
B =Y B =Y+ YA
30,=Y.0,= 3.0, + YA

e ZPI‘ — dKTHBHA4A MOIIHOCTE, KOTOpPaA ELIPHGHTBIEHETCH I'CHCPAaTOPaMH

BHEKTpDCTaHHHﬁ 3d BBIHCTOM MOITHOCTIIL, pacxm,uyemc}ﬁ Ha cOOCTBEHHELIE HY XK BI

AIIEKTPOCTAHIINIL,

Z PH — CYMMapHaA HDTpE6HHEM&H dKTHBHAXA MONIHOCTL, KOTOPA4dAd CKJIIda/IbEIBad-
CTCA I3 MOIIIHOCTII HAI'PY30K ZPH I IIOTCPbE MOINTHOCTI ZM’

ZQF — PCAKTHBHAA MOIIHOCTL, KOTOPA4A EhIpElﬁH.TBIBaETCH I'CHCPATOPAMH

BHEKTpDCTaHHHﬁ 34 BBIHCTOM MOIIHOCTII, pacxaﬂyemc}ﬁ Ha COOCTBEHHLIE HY Kbl
BHEKTpDCTaHHHﬁ:. d TAKXKC PCAKTHBHAA MOIMHOCTE AOIIOJIHHTCIIEHBIX IHNCTOYHIKOB

PCAaKTHBHO 51 MOIITHOCTII,

ZQH — CYMMapHaA HDTpEﬁHHEMaH PCAKTHBHAA MOIIHOCTBE, KOTOpaAd CKJld-

AbBIBACTCA I3 MOITHOCTIH HAI'PYy30K 2 QH I IIOTCPE MOITHOCTIH ZﬂQ .

[IoTepu aKTUBHOI MOIIHOCTH BKIFOYAIOT B C€OS IMOTEPU MOIIHOCTU B BO3-
IV ITHBIX I KaOenbHEIX JIOII, 3IMeKTpoMarHUTHEIX alllapaTOB U YCTPOICTB YIIPaR-
JIEHIS PEKNMAMU CHICTEMBEI.

CyMMapHEIE IIOTEpU PeakKTUBHOI MOIHOCTH — 3TO ajiredpamyeckas cyMMa
[IOTEPh MOIIHOCTHU B COIPOTHRICHILIX H IPOBOAMMOCTSX BO3AYIIHBEIX I KaOeslb-
HEIX JIOII, TpancdopmaTopax, MOIIHOCTH HaMAarHUYNBAaHUS M PaCCESTHUS BJICK-
TPOMAarHUTHBEIX aIlllapaTOB.

[Ipp HEM3MEHHOM COCTAaBE€ Harpy30K aKTHBHas M peakTHUBHAs MOIIHOCTH,
oTpeOsIeMast CUCTEMOI, SBIIeTC (PyHKIUEN YacTOThl M HANPSKEHIS Ha IINHAX
moTpeduresell. banaHC MOITHOCTU B CHCTEME OTBEUAET HEKOTOPEIM OIIPEJEIICH-

HEIM 3HAUEHWUAM YHACTOTEI 1 HAIIDAKEHI . HpH II3MEHEHIIN X 3HadeHU! II3MEHSI-
OJOKYMEHT NoAarnncAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa
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KonmuecTBEHHYIO OIEHKY N3MEHEHUS BEINUNH, BXOJAINNX B YpaBHEHUE
OajlaHCa, MOYKHO BBIIOJIHUTL II0 CTATUYECKMM XapaKTEepUCTUKAM Harpy3km (II0-
Tpedbureneii) Pn 1 On.

CTaTHmyecKne XapaKTEPHCTUKHU IIPEJICTABISIOT COO0I 3aBUCUMOCTH IIOTpeO-
JIseMOil aKTHBHOM I p€aKTHBHONM MOIIHOCTEI OT YaCTOTHI U HampskeHUud (Pp = F
(U), Pu=F (f), On=F (U) u On=F (f)) npu TakuxX MaJIbIX UX U3MEHEHIIX, YTO
KaXX/blil HOBBLIII PEXUM MOXKET CUUTATLCSA YCTAaHOBUBIINMCSA. OHU MIPUBEIEHEI Ha

puc. 13.1.

F, O F, O

}anu

a) 0)
Pucysok 13.1 — Cratuueckne XxapakTEpUCTUKN MOII[HOCTH

d — IIO HAIIPHAMKCHIIO, O — 10 yacToTe

opP.WU.,f) 29Q,U.,f\)

Hp OdHAJIN3MPYCM  BCJIHMYIHBL IIPOM3BO/JHBIX

oU oU
oP_(U o0 _(U
H( ’f) I1 Qn( ’f) I[P HC3IHAYHMTCIIBHBIX HM3MCHCHITAX HAIIPAMCHIIA I1 Had-
CTOTBI B OKPCCTHOCTAX TOHKI (UH:}M, anm)Z
oP (U, [)
- |
oU
00U, [)
n(U.f > 0;
oU
NOKYMEHT NoanncAH (U f)
SNEKTPOHHOWM NOANUCHLIO ? ~ 0
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 ﬁf
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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00.U.[) _,
of

HCXD,[[H 13 BllJIa CTATHYCCKHUX XdPAKTCPHCTHK, MOXHO 3alllCaTh.

00,U, )| __192,U., f)

>

oU of
OP,(U.f)| __|oPa(U.f)
of ou |

HpE,I[HDHD}I{HM:, HTO B IICPBOHAYAJIBHOM PCHKIMC YVPaBHCHIIC OaJlaHca BEI-

ITOJIHACTCA IIPH 3HAUCHITAX HAIIPAZKCHIIA 11 HaCTOTEI PABHEBIX Uy Hﬁ):

B, fo)=P.WUy, 1p);
0.y, fo) =0, Uy, fo)-

HpH HC3HAYNUTCIILHOM IMN3MCHCHIIII MOIIHOCTII HCTOHHMKOB Hd4 BCIIHIHIIHY

AS . =AP. + JAQ, m3menaTcs u ypaBHeHUs GanaHca.

IIpu paznoxenun B pag Teitnopa ¢yuknuil Pn (U, f) u On (U, f) B OKpecTHO-

cTsx Toukn (U, fo) Ipu yueTe TOJIBKO MPOU3BOJHLIX NEPBOrO MOPAAKA, IIOTYUNM:

OPuUS) Ny 4 OPuUsl) o pp.
oU

00U 1) pyy 9ulUsS) yo_po
oU of

3annmeM B MaTpUUHOIT (pOpME CUCTEMY

oP_(U,f)  oP_(U,f)
oU o | |AU|_|ap,
00.(U.f) a0, U, |af | |aQ,|
oU of

PemaeM ypaBHeHue (14.6) oTHOCUTENBHO IPUPAILEHUN AU, Af :

NTELS {aan,f) A, OPalU.1)
AL o of

-AQ, }

NOKYMEHT NOANMWCAH ‘ oP_(U
ANEKTPOHHOW NOAMKCHIO —)-&Pr + ACAYD, -AQ. |,
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Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

72



_oP,(U,f) 3Q,WU,f) P, WU,.f) 80,U,f)
ou of of oU

A

3aoaHue:

Jaoaua Nol

Ha pucynke 13.2 nokazana cxema reorpapmiueckoro pacroJIOKeHHI HICTOY-
HIIKA IHTAHN pailoHa U IIyHKTOB IIOTPEONICHI 3IEeKTposHEeprun. Harpyzku moa-
craHnuil paBHel P2=36 MBT, P3=39 MBT, P4,=22 MBT P5=17 MBT, Ps=41 MBT.
Onpe eInTh MOIIHOCTU HAarpy30K, paccuuTaTh OajlaHC aKTHBHOM MOIIHOCTH B Ce-

TH N PACCTaBITE KOMIICHCHPYROIIIIC yCTpDﬁCTEa Ha muHax 10 kB ITOHITAKAFOIT ITX

IO ACTAHI[UIL.
2
1 ® PZ 3
P;
4
Py
5 6
P5 Pﬁ

Pucynok 13.2 — Cxema reorpadmieckoro pacriojoKeHIIs

KonmponwvHble 6onpocol:

1. Kakora cBI3b MEXKAy OajlaHCOM aKTUBHONM MOIIHOCTU U peryJINpoBa-
HIIEM YaCTOTHI?

2. KakoBo HazHaueHHe OaTapell KOHAEHCATOPOB U CHHXPOHHBIX KOM-

IICHCATOPOB B 2JICKTPHHCCKIIX CETIX?

3. KaxoRnel xpuTenun nacctTavnoBK KY?
NIOKYMEHT NOAMUCAH
ANEKTPOHHOWM MOANUCHIO
Cepricbukar:  12000002A633E3D113AD425FB50002000002A6
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IIpakmuueckas paboma Nel4
Pacuem nomokopacnpeodeneHus akmueHou MOU{HOCMU, 6bl00p
HOMUHAJILHO20 HANPAHCEHUS Cemu
I[ens: HaydIUTHCS BLIONpPATh HOMUHAJILHOE HAIPSXKEHIE CETU
OcHo8bl meopuu:
HomnnuaneHOE HampsKeHHe JIUHHN OIpedesisdeTcs €€ JJINHON U aKTHBHOI

MOIIHOCTEIO, HEpE,I[ELEaEMDﬁ I10 JIMHIII. I[HHHE-I JINHUU 13BECTHEI.

Pucynok 14.1 — IIpuHnunuansHasa cxeMa pa3OoMKHYTOU CETH

MomHOoCTH, IPOTEKAOIINE 10 YUACTKAM CETU COCTARIISIOT!
SL{H—I = Su;
535 =9m}
SHH—H =Sus T84,
IIpuBeieM pacueT 3aMKHYTOII anexTpudeckoil cetu (puc. 14.2). Onpenenum
[IpeIBapUTEIILHOE IIOTOKOpacIpeaesieHne B ceTH. lIpeacTaBuM KOJBIIEBYHO CXEMY

CCTBIO C JBYXCTOPOHHHM IINTaHHNCM OT HNCTOYUHHKOB AnBunu 3aJa ANMCA ITPOI3-

BOJILHO HaIIPaBIEHUSIMHU MOIIHOCTEN B JIMHMAX (puc. 14.1).

A E
1 2 3 I
S a1 L = Sy * = 3,3 * - Sp3
SHi Sh SH3

Pucvaok 14.2 — lIpeacTraBieHne DTpUHITNIINAILHON CXEMBI CETH KOJILIIEBOTO
[IOKYMEHT MOAMNUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

"OPOHHHUM IINT4HIICM
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MoIHOCTSE, IIpOTeKaroIas I10 I'OJIOBHOMY y4acTKy Al, cocTaBIser:

3 3
S = Z PL/L 5+ ] Z O L/L g
1 i=1

[=

M'DH_[HOCTH OCTaJIbHBIX YHACTKOB BHEI{TPHT-IECHDﬁ CCTII1 Haﬁ,[[EM I1I0 IICPpBOMY

akoHy Kupxroda, mnpeaBapuUTEIbLHO 3aJaBIINCh HAOpaBICHUSMHI MOIIHOCTEI
(puc. 14.1)
Slz = SA] _SH]; 523 =91 —Sp0s Spy =82+ Sys-
JI11s BEIOOpa HANPKEHUS 3IEKTPHUUYECKOI CETH BOCIIONMB3yeMcs (POPMYJIOi

3astecckoro, Cruwuia n MnnapunonoBa HanpsxeHue ydacTka ceTu Al cOCTaBIISIET:

— (hopMyI1a 3aJIECCKOTO

U, =16-4P-L
— popmyna Ctummna
U, ., =434,JL+0,016P

— opmyna MmapuoHoBa

U, = 1000 .
500, 2500
L P
3adanue:
3adarue Nel

OHpE,[[EHH’I”B IIOTOKOPACIIPCACJICHIIC aKTHBHOII MOIIIHOCTII 11 HOMIHAJIBEHOC

HaIIpsDKEHIE JINHUII AJI1 CXEMBI BapiaHTa | puCyHok 14.3.

Bapuasr -1 BapunaHT -2
. -
: H,l.x. | ;”;.:“-
:'!-ﬂ‘__ - I-'I'; H“li:." .-:U____.-" -_l? ‘.:;\.f-
. H AN 1 1 =0 ‘. 3
L g (8] .H : e
ll'. I N 25 |
22,5 I,I
u i
);4 pal
“p V.,
-1'|.||| (2d,0
V... [
'I" b ||.|_". .
NOKYMEHT NMOJNMWUCAH e

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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Jaoarue No2

OHpE,[[EHHTB IIOTOKOPACIIPCACJICHIIC aKTHBHOII MOIITHOCTII 11 HOMIIHAJIEHOC

HaIIpsKEHUE JIMHUI JIJIA CXEeMBI BapuaHTa 2 puUcyHok 14.1.

KonmponvHble 60npocsi.:

1. OT Kakux (akKTOpOB 3aBHCHT 3KOHOMHYECKHU II€JIeCO00pa3zHOE HOMU-
HaJIbHOE HAIIPKEHUE IIPOEKTUPYEMOU ceTn?

2. KakxoBBI IpeuMy III€CTBA IPUMEHEHI O0jle€ BEICOKOIO0 HOMHIHAJILHOTO
HaIIpSKEeHUA?

3. KaxoBrl HCOOCTATKM IIPHMMCHCHIIA OoJlee BLICOKOTO HOMUHAJILHOI'O

HaIIp K ECHUA?

IIpakmuueckasn paboma Nel5
Bbananc peakmuegnoii mouwynocmu. Pacuem nomokopacnpedeneHus peax-
MU BHOU MOUWIHOCMU

Ilens: M3yUNThL yCTPONCTBA KOMIIEHCAIIUN PEAKTUBHON MOIITHOCTH

OcHo8bl meopuu.

3 OamaHca peakKTHBHOII MOITHOCTH B SHEPrOCUCTEME CJIEAYET, YTO B CIIy-
yae, Korjja reHepalisd PpeaKTUBHOII MOIMHOCTU IIPEBHIIIAET €€ MOoTpeOrIeHNe,
HaIlpsDKEHUE B CeTH BozpacTaeT. [Ipu geduiinre peak THBHON MOIHOCTH — HaMps-
’KEHIE YMEHBIIAETCS. OTOT BBEIBO/I MBI iK€ IIOJIydalll, KOT/[a pacCMaTpUBaJIl BEK-
TOPHYIO JuarpaMMy JINHUH 3JIeKTpoliepegaun HanpsxkeHneM 110 kB, EMKOCTHEIN
Tok JIOII, paboTaromeil Ha XOIOCTOM XOIY, WIN, APYTUMHI CIOBaMIH, MOIIHOCTE,
reHepupyemasa JISL1, moBwlmaer HanpsxeHue B KoHIe JIOIL

B oTinnume ot OajlaHCa aKTHBHOM MOIIHOCTH, OalaHC peakKTUBHOII MOIIHO-
CTH HE MOJKET B IIOJIHON Mepe ONpedeNNTh TPeOOBaHI, KOTOPEIE IIPEAbIBIISEOTCS

K NCTOHHIIKaAM pEEIKTHBHGﬁ MOIITHOCTII. Ecnn dKTHBHYKO MOINIHOCTD BBIpaﬁaThIEa—

R

SNEKTPOHHOWM NOANUCHLIO
Ceptucbukar: | | 12000002A633E3D113AD425FBS0002000002A6 KOB, KOTOpPBLIC MOI'YT YCTaHABJIIMBATbLCA
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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BONMN3HM IIOTpeduTeseil. OTU AOMNOJIHUTEIIbHBEIE NCTOYHHKH Ha3BIBAIOTCS KOMIIEH-
CUPYIOIUMH Y CTaHOBKaMIL

[Ipn npoeKTUPOBaHNH 3JIEKTPHUECKON CETH HYKHO IPOBEPSATH OalaHC peak-
THUBHOII MOIITHOCTHU KAaK B IIE€JIOM II0 SHEProcucTeME, TaKk U B OTJIEJILHEIX €€ YaCTsIX.
[Ipu 3ToM ciIeqyeT YUUTHIBATh U HEOOXOAUMOCTE PEe3€pPBa peaKTIBHOII MOITHOCTIL

bamaHC peakTHMBHON MOIIHOCTH CIEAYET MIpeIycMaTpUBaTh OTAECIHLHO I
KaXkJIOTO peXMa CETU. XapaKTePHLIMUI pEXKUMaMUI B CUCTEME SBIISIFOTCS:

. pPEXKIM HanuOOIbIIE peakTUBHOII Harpy3ku. JIJ1d pekuMa XapaKTEpHO
HanOOJIbIIIee IOTPEOIeHNE PpeaKTHUBHOII MOITHOCTH M HaMOOJIbIIasg MOIIHOCTH
KOMIIEHCUPVIOIIX YCTPOICTB,

. PEKUM HaHOOJBIIEH aKTHBHOI Harpy3ku. PexnM CBsI3aH ¢ HaMOOJIb-
el 3arpy3Koil reHepaTOpPOB aKTUBHOI MOIIHOCTH IIPH HalMEHBINEll BEIpaOOTKe
PEAKTHUBHOU MOIIIHOCTH,

. peXNM HaMEHbIIlell akTUBHON Harpy3ku. B sToM pexume 4acThb Ie-
HEpPaTOPOBR OTKIIFOUAOT. BeIpaboTka peaKTHBHOII MOIHOCTH I'€HEpaTOpPaMH >JICK-
TPOCTAHIINI Y MEHBIIAETCA,

. [IOCJI€aBapUilHEIE I PEMOHTHEIE PEKUMBI. B 3THX pexnmMax HanOOIIb-
e OTpaHNUEHUA [10 IIEpegade peakTUBHON MOIITHOCTIL.

Eciu B sHEprocuctemMe HaOmOA4AETCA Ae@UIIUT aKTUBHOII MOIITHOCTH, TO OH
IIOKPBIBAETCS 3a CUET M30BITKA aKTUBHOII MOITHOCTHU B JPYIUX cucTeMax. J{JIs 1o-
KPLITUA HEAOCTATKAa PEaKTUBHOII MOIHOCTH €€ S3KOHOMUYHEE I'€HEPUPOBAThL KOM-
[IEHCUPYIOIUMHI YCTPOUCTBAMI, KOTOPhIE YCTAaHABIMBAKOTCS B JaHHOII SHEProcu-
CTEME, a He IIepelaBaTh I3 COCEOHIX CIICTEM.

B oTiimune or aKTUBHOII MOIITHOCTU peakKTUBHAas MOIIHOCTh MOJKET I'€HEepU-
POBAaThLCI HE TOJILKO I'€HepaTopaMM 3JIEKTPOCTAHI[UII, HO 1 yCTPOIICTBaAMU, KOTO-
pel€ HazbIBaroTCda kommneHcupyromumu (KVY)., Otn ycTpolicTBa paclojiaraior B

HEIIOCPEeJCTBEHHOI OJIN30CTH OT noTpedureneil. K HIM oTHOCSATCS:

NOKYMEHT NoanncaH (CK):‘
3NEKTPOHHOWM NOANUCLIO
Ceptuchmkar:  12000002A633ESD113AD425FB50002000002A6 );
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

kTBHON MomHocTU (CTK i MPM).
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OIIBIT 3KCIUTY aTallll II0OKa3LIBAET, YTO IIPU HOMUHAJILHOII HAarpy3Ke I'eHepa-
Topel DC BeIpabaTeIBaroT okoio 60 % Tpedbyemoil peakTuBHOII MomHocTH, 20 %
T€HEPHUPYETCS JIMHUAMHU 3JIEKTpoIepesau BeICOKOro HampstkeHmnsd, 20 % BeIpada-
THIBalOT KOMIICHCUPVIOIINUE YCTPOIICTBA.

BripaboTka 1 xBap peakTuBHON MOITHOCTH Ha OC CTOHT B HECKOIILKO pai
JIelIeRiIe, YeM ee BhIpaboTka ¢ nmomompro KY. Ho TeXHHKO-3KOHOMHYECKHE pac-
YeThl IT0Ka3bIBAIOT, YTO OOJIbINasg 4acTh peakKTUBHOII MOIHOCTH JOJIKHA BhIpada-
TEIBaThLCA KY. OT0o 0OBACHAETCS BHEAPEHUEM MOIIHBIX I'€HEPAaTOPORB C OTHOCHU-
TEJIbHO BBICOKUM COS (p, POCTOM IIPOTSKEHHOCTU U HaIpsKEHUS Iepenaun. 1lo-
ATOMY CHIDKAETCI SKOHOMIUYHOCTL BEIPAOOTKU PEaKTUBHOII MOITHOCTHI I'€HEpaTo-
pamu SC.

KGMHEHCHL{HH pEaI{THBHGﬁ MOITHOCTH IIPHMMCHACTCH IOJIM CIICAYHROIINX IIC-

JIEH:
. JIJIs1 BBEIIIOJIHEHUS OalaHca peaKTUBHOM MOIIHOCTH,
. JIJI CHIKEHNS IIOTE€Ph MOIITHOCTH U AJIEKTPO3HEPI U,
. IIJI peryIMpOBaHNS HAIIPSKEHIL.

HpH HCIIOJIL3OBaHIN K'Y HEOﬁXD,[[HMD YHUTBIBATE OI'PAHHMHYCHITA X MOIIHO-

CTH IIO TCXHHUHYCCKIIM I PCNKIHIMHEBEIM TpEﬁDEaHHHM. M'DH_[HOCTI:: KY AOJIZKHa Y I0-

BIIETBOPSATD
. HEOOXOJUMOMY PE3€PBY MOIHOCTH B y3JIaX Harpy3KIU,
. pacriojiaraeMoil peakKTUBHOM MOIITHOCTU Ha OC,
. OTKJIOHEHHIO HAIPSDKEHIS Ha MIHNHAX IIOTpeOuTeNeil;
. IpoITy ckHOI cmocoOHocTu JIEIL

JI71 yMEHBIIeHN IIEPETOKOB peakTURHOII MomHocTu 1o JIOII u Tpancdop-
MaTopam KV JIOIKHEI pa3MeliaThbCd BOJH3U MECT IIOTpeOJIEHUS peaKTHUBHOU
MOIITHOCTU. IIpu 5TOM 3JIEMEHTEI CETH pa3rPyKAKOTC 10 PEAKTUBHONU MOIITHOCTIL.

OTO IIPHUBOAHNT K YMCHBIICHIIO IIOTCPE MOINTHOCTH 1 HAIIPAMKCHITA.

= ﬁ&k}'ﬁéﬁ} HE%E“EEH"""““"‘""”“"‘ reHepaTmpa Cﬂﬂﬂy CT, UTO }’EEJ’II’IT—IHTB BEI-
SNEKTPOHHOWM NOANUCHLIO
Ceprudhmkar: ' 12000002A633E3D 113AD425FBSD002000002A6 COJIBKO 34 CUCT CHILKCHIIA ELIpELﬁDTKH d K-
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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THUBHON MOIIHOCTHU. OTOT IIPUHIIMII PEAN30BAH B CHUHXPOHHOM KOMIIEHCATOPE
(CK).

CHUHXpPOHHEIII KOMIIEHCATOP — 3TO CUHXPOHHBII JBUTATEIb, KOTOPEIN pado-
TaeT B peKIMe XOJIOCTOIO X0Jla, TO €CTh IIpaKTUUYeCKN Oe3 aKTUBHOI HAarpy3KH Ha
Bary. Takum oOpazom, CK 3arpykeH TOJIBKO peaKTHUBHEIM TOKOM.

Cxema 3aMmenieHns CK npureaena Ha puc. 15.1.

@—;W“—{

Ii:h:

Pucynok 15.1 — Cxema 3amenienns CK
Kak n cunxponHelil aBuratenb, CK mMoxkeT paboTaTk B ABYX peKUMax: IIe-
peBO30YkIeHNuI U HeqoBo30yxAeHMA. [Ipn neperosdyxaeaun 3J[C CK dosmiie

HAIIpHMCHIA B TOHKC CI'O 11O JKJIFOHUCHITA

Ey > U..

CHHXpPOHHBIN KOMIIEHCATOP I'€HEPUPYET B CETh PEAKTUBHYHK MOIIHOCTL T OK
CK onepexaet HamnpspkeHne Ha 90°. BekTopHas JuarpaMma pekuma IepeBo30yx-
neHns CK npuBeseHa Ha puc. 15.2 a.

YMeHbIasa TOK BO30yKICHII, MOXKHO IIOJIYUNUTL PEXKIM HEIOBOZ0OYIKICHILI.

B stom pexume 5)[C CK MeHbIIe HallpAKEeHNI B TOUKE €ro noJAkroueHns £,> U

n Tok CK orcraer or HampspkeHns Ha 90°. BekTopHasa JuarpamMma pekrMa Helo-

B030yxkaeHnsg CK npuBegena Ha puc. 15.2 6. B stom pexume CK noTpediieT pe-

dKTHBHYIO MOIIIHOCTD, ITIOJIYHAA €C 13 CCTIL

t t
= .'i“‘Ilg | L:E Xa
II:H EI:"' + =9
S ——
- — n
J'\B_ Lo A Ii.
Y fl:l-:
NOKYMEHT MOAMNUCAH 0)

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapenew;  lle6ayxoea TaTbsaHa AnekcaHapoBHa KTOPHBIC JH1al'PaMMBI CK
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O — B peKUME HeJ0BO30YKICHII
HomunnaneHasg moniHocTs CK yka3bIBaeTcs 1S pekKIMa IIepeBO30Y K ISHUS.

B pexume HeJI0BO30Y K IEHILT

Q:ﬂ — D’S ' QCRHGM'

OTO CBI3aHO, BO-IIEPBEIX, C HarpeBOM B J0OOBEIX "acTax CK — B pexume
HEeJOBO30YKACHUS IMOTOKU CcKiIagbiBaroTca (puc. 15.2 0). Bo- BTOpBIX, u3-3a
HapyIIeHUS ycToMunBoil paboTel CK Helb3s 3HAUNTEILHO CHIDKATh TOK BO30YXK-
TICHILA.

Jloctouncrtra CK:

. BO3MOJKHOCTB YBEJIMUEHN T€HEPUPYEMOII MOIITHOCTU IIPU CHUKEHUN
HAIIPSDKEHUS B CETH 3a CUET PEryJIMPOBaHIA TOKa BO30YIKIEHIA,

. BO3MOJKHOCTh IIJIABHOTI'O M aBTOMAaTHUECKOT'O PEryJINpOBaHUA peak-
THUBHOU MOIITHOCTI.

baTtapen KOHIEeHCATOPOB IPUMEHIIOTCH:

¢ AJEL TCHCPAIIHI pEElKTHEHDﬁ MOIIHOCTH B V3JIaX CCTIH — IIOIICPCHHAA

KoMIIeHcalusa. baTapen KOHJeHCAaTOpOR HazkIBarOT Iy HTOBLIMHU (IIIBK);

. JIJI1 YMEHbBIIIEHN NHAY KTUBHOTO cOoIpoTuBRIeHnsa JIOII — npojonbpHas
KOMIIEHcaI[sd. baTapen KOHJEHCATOPOB HA3BIBAIOT YCTPOICTBAMHU IIPOJMOJILHOII
komneHcanuu (YIIK).

IIlyuroBele bK Brkmouaror Ha muHBE 1IC napamnensHo Harpyske, YIIK
BKJIFOUAIOT B pacceuky JIOII.

barapen KoHIEHCATOPOB KOMIUIEKTYIOTCSI M3 OTAEIIbHBIX KOHIEHCATOPOBR,
KOTOPHIE COEAUHSIOTCS IIOCIIELOBATENILHO U MapasielbHO. KoHgeHcaTOphl BhIITYC-
KaroTCS B OQHO(}azHOM U TpexX@a3zHOM HUCIOJIHEHNHN Ha HOMUHAILHOE HalpsKEHIE
oT 0,22 mo 10,5 xB. EqnanyHas MOITHOCTE KOHAEHCATOPOB nm3MeHseTcsa oT 10 1o
125 xBap. YBenuueHne HaIpsKEHNSI JOCTUTAETCA 3a CUET YBEIINUSHUS YIICIIa II0-
CJIEJOBATENIbHO BKIIFOUEHHHLIX KOHJIEHCATOPOB, YBEINUYEHUE MOIHOCTH — 3a CUET

NOKYMEHT NOAMUCAH oB (puc. 15.3).
ANEKTPOHHOW MOAMUCHIO
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Pucynoxk 15.3 — CoeauHeHne KOHAEHCATOPORB

d — IIOCJICOBATCIILHOC, 0 — IHapaJIJICJIBHOC

Yucro ITIOCJICJOBATCIIbHO BKJ/IFOYCHHBIX KOHIACHCATOPOB OIIPCACIHICTCA 11O

dbopmye:
L UEI-‘C max
H= \/—
3 UI{ HOM kp
Yuco ITOCJICJOBATCIIBHO BKIITOUCHHBIX KOHACHCATOPORB PAaBHO.
1 — Ocx ,
QI'C HOM
HpH COCINHCHIII KOHACHCATOPOB BEEEﬂDﬁ MOIIHOCTE 6aTapﬂH pPaBHa
7 ?
3-U; [~
_ b 2 _ 772 _ ~ "Hom
O = =3.U2.0-C=UL, o C=
Xe Xe

HpH COCAHMHCHIIIT B TPCYI'OJIBHUK IIPII HCIIOJIb30BAHIHN TAKIX 2KC KOHJICHCA-

TOPOB MOIIMHOCTEL BK Oyger

-
3-Uy 2 )
Ok =——=9-U; ©-C=9-U; -®-C
x /3
HpEHM}"H_[ECTEaZ
. HpGCTDTa }’CTpGﬁCTEa I1 CT'O GGCHy}KIIEaHIM;
. OTCYTCTBHC BpP4dllldOIIINXCA yacTen J14CT GEBDHHGHDCTB Dﬁﬂﬂy}HHEa—
NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukat: 12000002A633E3D113AD426FB50002000002A6 ITHOCTU - 03003 h/[BTMEap_
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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¢ 3dBHCIIMOCTBH MOIITHOCTH BK ot HAIIPAKCHIIA,

. CTyIleH4YaToe peryjanpoBaHue MomHocT BK 1 ee HanpsxeHusd,
. 4y BCTBUTENILHOCTE K MCKaXXEHNIO KPHUBOM (POPMEI HANIP SKEHIS,
. HeJOCTaTOYHAas AJIEKTpUUEcKasl IIPOUYHOCTh KOHAEHCATOPOB U Mallblil

CPOK HX 3KCIUTYaTaI[U.
3JaodaHue:
Jaoaua Nel
O1eHuTh OajlaHC peakKTUBHON MOIIHOCTH JJII CETH BapuaHTa 1 U oIpeie-

JINTh IIOTOKOPACIIPpCACJICHIIC pEaHTHBHDﬁ MOIITHOCTII. KDB@)(I)HL[HEHT MOIITHOCTII

CHCTCMEI, B KOTOPVYHO BXOIUT IIPOCKTHUPYCMAA CCTh, PABCH CQLT@jC'=U,9

Jaoaua No2

O1eHuTh OanaHC peakKTUBHOII MOIHOCTH JII CETH BapHaHTa 2 U OIpeje-

JIUNTE IIOTOKOPACIIPCACIICHIIC pEaKTHEHGﬁ MOIOTHOCTII. KDB(I)(I)HL[HEHT MOITHOCTII

CHUCTCMEI, B KOTOPVIO BXOIUT IIPOCKTHUPYCMAA CCTh, PABCH Cﬂ;?f}f"jc:":(),g

KonmponwvHble 6onpocol:

1. KakoBa CBI3b MeXkQy OaraHCOM peaKTUBHOII MOIIHOCTH U PEeryJINpO-
BaHNEM HaIIpsKEHIA?

2. IIpn xaxom ycmoBun B nuHuax 110 kB gomyckaercsa npuHuMaThL pag-
HBIMI BEIINMYNHEI IIOTEPHL U I'eHEPAINN PEAKTUBHON MOIITHOCTI?

3. B snexTpudecknxX ceTsIX ABYX HOMUHAIBHEIX HAaOpsSKEHHI (Hampu-
mep, 220/110 xB) ciegyer B IepBYIO oUepeab YCTaHABJINBATEL KOMIICHCHPYIOIIIE
ycTpoiicTBa Ha muHax 10 xB mopgcraniuii cetu Oojlee HU3KOIO HOMUHAIBLHOTO

HanpspxeHusd (110 kB) mwin 6onee Beicokoro (220 kB)?

IIpakmuueckas paboma Nel6

[OKYMEHT MOAMNVCAH 30008 6030yuiHbIX TuHUU. IIposepka
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar: 12000002A633E3D113A0D425FBS0002000002A6 SUAM MEXHUYECKUX 0ZpaHuy CHUI
Bnapeneu: llebayxoea TateAHa AnekcaHgpoBHa
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I[enb: HayunuThcs BHIOMpPAThL CEUEHME N MapKy IPOBOJOB BO3AYIIHBLIX JIU-
HUIL.

OcHo8bl meopuu.

CedeHUe IIPOBOJOB U KaOejell ONpeAesIsEOT, HCXOJsd U3 JOMYCTUMOTIO
HarpeBa C YUETOM HOPMAJILHOT'O U aBapPUITHOTO PEXKIMOB, a TaKKE HEPaBHOMEPHO-
ro pacHpeIeleHNnsI TOKOB MEXIY OTAEIIbLHBLIMUI JIMHUAMU, IIOCKOJILKY, HarpeB Mn3-
MEHSIET (PU3NUECKNE CBOIICTBA IIPOBOJHUKA, IOBHINIAET €r0 COIPOTURICHUE, YBE-
JIMYNBAeT OECIIONIE3HEIN pacXo[] SJISKTPUUESCKOIl SHEPruil Ha HarpeB TOKOIIPOBO-
IAIIIX YacTEM U COKpaIlaeT CPOK CIIyKOBI M30Jaun. Ype3zMepHBI HarpeB OllaceH
TUI1 M30JEAINN U KOHTAKTHBIX COEAUHEHNN I MOXKET IIPUBECTU K I10XKAapPy U B3PHIBY.

DJIEKTPUUECKON BO3AYIIHON JIMHUEH 3JIIEKTPOIEpEAaull Ha3bIBAETCSA Y CTPO-
CTBO JJI1 IIepejlaull 3JIEKTPUUECKOl SHEPTUN II0 IIPOBOJAM, PACIIOJIONKEHHBIM Ha
OTKPBLITOM BO3AyX€ U MNPUKPEIUIEHHLIM IIPU IIOMOINU N30JIATOPOB U apMaTyphl K

OIIOpaM HIJIMI HpGHH_ITEﬁHaM HHAKCHCPHBIX CDGP}’}HEHHE. ] 1aBHBIE 3JI€EMEHTHI BO3-

nymHon JIOIT:
. IIPOBO/JA, KOTOPHIE CIIyKaT JJId IIepeJaull SJIEKTPOIHEPTUN,
. IPO303alUTHLIE TPOCHI JJII 3aI[UTEl OT aTMOC(EPHBIX IIepeHAIIpsTKE-

HII1 (TpO30BBIX pazpsaa0oB). OHU MOHTUPYIOTCS B BEXPHEN YacTH OIIOP;

. OIIOPHI, MOJAEPKUBAIOMINE MPOBOJA M TPOCHL Ha OIPEAECIIEHHOI BHI-
COTE HaJl IIOBEPXHOCTHEO;,

. 30JIATOPHRI, N30JINPYIOIINE IIPOBOAA OT TEJIa OIOPHI,

. apMaTypa, IIpH IOMOIIM KOTOPOI MPOBOJAa 3aKpEIUIIOTCSI Ha H30JIS-

TOpax, 4 U30JIATOPEI Ha OIIOPC.

IIo Tuny onopel BJIEII merarcsa Ha mpoMekyTOUHBIE U aHKEpHBIE. [IpoMe-

AKYTOHHBIC I dHKCPHBIC PA3JINMYAROTCA cIIocoOoM IIOABCCKH IIPOBOJOB. Ha ITPOMC-

}K}’TDT-IHDﬁ OIIOpEC IIpoBOA IIOABCIHIHMBACTCA C IIOMOINBIO IIOJACPAKHBAIOHIIX I'MP-

JIAH M30JEATOPOB. Ha dHKCPHBIX OIIOpdaXx IIPOBO/J4d 3dKPCIUICHEL KCCTKO 1 HATAHY-

TEI- A0 ““"ﬁ‘d&;ﬁgﬁT'ﬁaﬁﬁﬁbﬂgﬁ'" Op T TOMOO N HaTSIKHOII ITHPIAAHABL H30JIATOPOB (CM.

SNEKTPOHHOW NOAMUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6
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1 1
L /@E
a)

B)
Pucynok 16.1 — Kperuienue npoBoJIoB B (paze Ha MpOMEKYTOUHOM (a) 1 aH-
KepHOII (O) ommopax:

| — TpaBepca; 2 — rupJIiHa U30JISTOPOR, 3 — 3aXKIIM.

[Io HazHAYEHUIO Ppa’IN4arOT OIOPhl YIJIOBBIE, KOHIIEBHIE, CIIECI[HAJILHOTO
HazHaYEHUSI.
[Io MaTepuamy omnop pazindaroT AcpeBIHHEIE (0 220 kB), xkene300eTOHHEBIE

(35 — 330 kB) n meraimmmueckue (35 kB u Bhimmne).

Ha BJIEII npumeHstoT roisle IIpoBoJa MU Tpochkl. HaxXosck Ha OTKPHITOM

BO3JIyX€e, OHU IIOJBEPraroTCsa aTMOC(EpHBEIM BoOzJeicTBISAM. 1loaToMy MaTepuall
IIPOBOJOB, KpOME XOpOIeil MPOBOJUMOCTH, JOJIKEH OBITh YCTOIMUNBLEIM K KOPpO-
3uH, 00JIaJjaTh MEeXaHMUECKON MPOYHOCTRIO. J[JId MpOBOJOB MPUMEHIOT CIIEHYIO-

HIHE MaTCPIliaJIbl.

. Me b,

. aJTTOMUHUIL,

. cTallb,

. CIUIaBBl aJIFOMHIHISA U MEAH ¢ APYTUMH METalIaMU (JKeIe30M, MarHU-

€M, KpEMHUEM ).
)
Mear nMeeT yAelnbHYO IPOBOANMOCTE CM: kM/MM~. OTJINUaeTcsa MeXaHIde-
CKOU IPOYHOCTRIO. IIIIeHKa OKICH 3alllUIaET €€ OT KOPPO3UUN U XUMIUECKIX BO3-
nericteuil. O0IagaeT yCcTOMUNBOCTRIO KOHTAKTa.
AmoMuHNIT MeeT yAelNbHYI0 IpoBoguMocTb CM:KM/MM?. MexaHmdecKas

IIPOHHOCTE XVYIiKC, HCM Y MC/II. CHE,[[OBHTEHBHD:. Halc CIICAYCT CTABHTE OIIOPEIL

NOKYMEHT MOANUCAH

SNEKTPOHHOW NOANUCHIO yun. 1 [710X0 IpOTHBOCTOUT XUMUYECKUM
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu,; Webayxora TateAHa AnexkcaHapoBHAa

TBHKO KOHTAKTA.
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CTalnbHBIE IIPOBOJA MMEIOT INIOXYH HPOBOAMMOCTE. OTINYaroTCs OONBIIOI
MEXaHIM4IeCKOol MpOYHOCTRIO. He 00magaroT yCeTOMUUBOCTRIO K KOPpO3UN. AKTUB-
HOE COIIPOTUBIIEHNE 3aBUCUT OT IIPOTEKAIOIIETO TOKA.

BEBITIOJTHAIOT HpOBOJa U U3 JABYX METAJUIOB — CTald M almroMuHusg. Cralb
HAXOJIUTCsS BHYTPHU IMPOBOJA U CIYKUT JJI1 VBEJIUNYCHI MEXaHUUYECKON IIPOUHO-
CTU. AJIFOMUHUN HaAXOJIUTCSA CHAPY KU U ABIIAETCS TOKOIIPOBOJAIIEH YaCThIO.

B MapxupoBke IIPOBOJIOB CHauajla YKa3bIBAETCS MaTEpUal, a 3aTEM CEUEHUE
B MM2. MeHBIE IIPpOBOJa MapKUPYIOT OyKBOIl M, alrOMHHUEBBEIE IIPOBOJA — OYK-
BOIl A, cranbHEIe IIpoBoga — OykBamu 1IC u IICO u craneamroMuHueBeie — Oy KBa-
M AC. B MapkupoBK€e cTallcaJIFOMIHUEBBIX IIPOBOJOB CHauasla YKa3bIBaKOT CEUe-
HHIE aTFoMUHHA, a 3aTteM cTanu. Hanpumep, AC-120/19. IIporosa mapku AC BHI-
Ty CKArOTCs C Pa3JIMUHLIM OTHOIIIEHUEM CEUSHUN aJFOMUHNSA U CTaJIl IPU OJHOM U
TOM K€ CEUCHNHU aJEOMUHH:. B 3aBUCHUMOCTH OT 3TOIO OTHOIINEHUS Pa3INyarorT
IIpoBOJa OOJEr4YeHHON KOHCTPYKIIMH, CPEJHEN, YCHICHHON M 0c000 yCIUIEHHOM
IIPOYHOCTL.

JUist 3amuTel IPOBOJOB Mapky AC OT KOppo3uM U XUMUYECKNX BO3JEI-
CTBUI1 UCIIOJIL3YIOT CIEIMAIbHLIE 3alIUTHLEIE CPEACTBA. 1 UII 3al[UTEl OTPAXKAETCI B
MapKUPOBKE IIPOBOJA:

. Mapkn ACKC, ACKII — mpoBoj cTanealtOMIHNEBRLIIT KOPPO3MOHHO-
CTOMKMHII C 3alIOJITHEHHEM CTaJIbHOTO cepaednnka (C) nmmu Bcero mpooJja (I1) cmas-
KOIIL,

. Mapka ACK — xak u ACKC, cTtanbHOI CEpAECUHNK N30JINPOBAH IIOJIU-
STIUICHOBON IJIEHKOI.

3a pyOeoM MNPpUMEHSIOTCS N30JHMPYIOIINE caMoHecyIue ImpoBoda. Ilpej-
CTABJIIIOT COOON CHCTEMY H30JHNPOBAaHHBIX JKIUI, CKPYUEHHBIX BOKPYT HECYIIEro
Tpoca. CKpyTKa BBIIIOJIHAETCS TaKUM 00OpazoM, UTO BCS MeXaHHNUECKas Harpyska

BOCIIPHMHHNMACTCA TOJIbBKO HCCYIIIIM TPOCOM. Takue IIPOBO/JI4d IIPOKJIAJABIBAKOTCA Oen

"““""m““ﬁawué‘Hfﬁa&‘njéﬁﬁ"’" Sisgs: STTTHTHPOBAHEBEI HCCKOJIBKO JR11 Pas3JINM4dHBIX

SNEKTPOHHOW NOAMUCHIO
Ceptudmkar: ' 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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. OJHOIIPOBOJIOYHKIE, COCTOAIINE U3 OJHON MPOBOJIOKU CILIOIIHOTO CE-
UEHUS,

. MHOTOIIPOBOJIOUHBLIE 13 OJHOIO METaJlla, COCTOSINE B 3aBUCUMOCTU
OT CEUYEHUS MPOBO/a M3 HEUETHOTO KOJINYEeCTBa IIPOBOJIOK (0T 7 10 61);

. MHOTOIIPOBOJIOUHBIE W13 JBYX MeETalJIOB. KoOINYEeCTBO IIPOBOJOB
CTaJILHOTO cepaeuHnka — HeueTHoe (1, 7 mwim 19). KonmdecTBO MpOBOJIOK TOKO-

IIPOBOJIAINEI YaCTU — YETHOE.

IIporoga BJIEII pacnosyararoT Ha onope paz3IMuHBIME CIIOCOOaMMU:

. Ha OJHOIIEIHBLIX OIIOpax — TPEYTroJILHUKOM I FOPU30HTAILHO (PIC.
16.2, a, 6);
. Ha JIBYXIIEIIHBEIX OIIOpax — OOpaTHOIl enKoil UIN IIeCTUYIOJILHIKOM B

Buje “Ooukn’ (puc. 16.2, B, r).

e P e LSS

Pucynok 16.2 — PacnionoxkeHne mpoBOJOB Ha OIIOpax

FDPHBDHTHHBHDE PAcCIIOJIOXKCHIC IIPOBO/J4 — HAIUIYHIICC IIO YCIIOBHAM 5KC-
INIyaTallll, T.K. IIO3BOJEACT IIPHMCHATE OoJlee HIKIE OIIOPEI 1 HCKIIFOYACT CXJIC-
CTBIBAHIIC IIPOBOJOB IIPH C6paCBIBaHHH I'oJIOJICda I IIJNIACKC IIPOBOJJOB. IImsacka

IIPOBOJOB — 3TO KOJIeOaHIId IIPOBOJOB C MaJIOIl 4acTOTOIl 1 OOJILINOI dAMILIINTY -

hi(e)i g}

Pucynok 16.3 — Tpancnozuiug Ha BJIOII

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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BEIOpaTh 3KOHOMUYECKU I[€IecO00pa3HLI€ CEYEeHHs IIPOBOJOB I CXEMEI
BapHaHTa 1, MpUHUMAS JJIs1 BCEX MOJACTAHIMI OJHO M TO XK€ BpeMs HanOOJbIIeH
Harpy3ku 7uq.s=3800 4. JIeNCTBUTEILHLIE MOIHOCTU HArpy30K MOJCTAHIIUN IIPU-

HATBH II0 pe3yJIbTaTaM BBINOJIHEHN 3ajadul 1 mpakTudeckoil paboTer Nels.

3adaua Neo2

BEIOpaTh 3KOHOMUYECKU I[€ecO00pa3HEIE CEYEeHHS IIPOBOJOB IS CXEMEI
BapHaHTa |, IpHHUMASA AJ1d BCEX IOACTAHIMI OJHO U TO K€ BpeM: HanOOIbLIICH
Harpy3km 71u,=3800 4. JlelICTBUTEIbHLIE MOIIHOCTI Harpy30K IIOJCTaHIUI IIpU-

HATBL [0 pe3yJIbTaTaM BBITIOJIHEHI 3a4aull 2 IpaKTHUecKoil paboTel NelsS.

3aoaua Ne3
IIpon3BecTn ONpoBEpKY BLIOPAHHBIX CEUEHHII B 3ajaue Nel: 1o yCJIOBIIO
JUITUTEJILHO JOIYCTHUMOI'O HarpeBa; II0 JIOIIYCTHUMBIM IIOTepsM HampspkeHus. PaiioH

[IpOoEKTUpOBaHN ceTu CeBepHBIN KaBka3s.

Saoaua No4
IIpomzBecTn mpoBEepKY BEIOPAaHHBIX CEUEHHII B 3agade Ne2: 10 YCJIOBHUIO
JUITUTEJILHO JOIYCTHUMOI'O HarpeBa; II0 JIOIIYCTHUMBIM IIOTepsM HampspkeHus. PaiioH

[IpOoEKTUpOBaHN ceTu CeBepHBIN KaBka3s.

KonumponwvHble 6onpocol.:
1. OT kaknx (aKTOPOB 3aBHCUT pacueTHas TOKOBas Harpy3ka?
2. B ueMm cymecTBO MeTo/1a 3KOHOMIYECKON INIOTHOCTH TOKa JJISI OIIpe-

JIETIEHISI CEYEHUIT IIPOBOJOB?

3. KakoBEI YCIIOBITA IIPOBCPKH EBIGpaHI—IEIX HpDED,[[DE?
4. YeMm DﬁyCHDBHEHa AOIIYCTHMaAA TCMIICPATYpPa 1A Haﬁﬁﬂﬂﬁ 1 IIPOBO-
NOKYMEHT NoanncAH
SNEKTPOHHOWM NOANUCLIO
Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6 JBOJOB MAOJIKHEI IIPOBCPATBCA IIO JOIIY-
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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IIpakmuueckas paboma Nel7
Bb160op HOMUHAILHOU MOWHOCMU U YUCTIA MPAHCPHoOpmMamopos
Ha noodcmaHyuu

I[ens: HaydUTHCS BRIONpPATh TpaHC()OPMATOPEI 110 HOMIHAILHOIT MOIITHOCTH

OcHo8bl meopuu:

IIpu oTcyTcTBUU moApoOHOIN nHopMaIlun o rpadukax Harpy3Ku IpOEKTH-
PYE€MBIX IIOACTAHIIMI, B COOTBETCTBHU C CYI[ECTBYIOIEH IIPaKTUKOIN IIPOEeKTUPO-
BaHI, JOIIyCKaeTCd YIPOMEHHBIN BEIOOP MOIIHOCTH TpaHC(OpPMaTOpPOR U3 yCIIO-

BHS JOITy CTUMOI IIEperpy3Ku TpaHC(PopMaTOPOB B IIOCIIEaBaPUITHEIX PeKIMaXx:

S > SHﬁ
R knep (nT _ 1)

B cootBercTBumn ¢ 1 OCTom 14209-97 B nocrieaBapUITHOM pPEXKUME JOIIY C-
KaeTcs Meperpyska JByXOOMOTOUHEIX TpaHC@opmaTopoB Ha 40 % HOMHHAIBHOI

MOIITHOCTH, T.€. Kpep=1,4. B coorserctBun ¢ TY Ne3411-001-498-90-270-2005 B

[IOCJI€ aBapUITHOM peKUME JOIyCKaeTcs IIeperpys3ka aBToTpaHc(opmaropa Ha 20

% HOMUHAJILHOII MOWIHOCTH, T.€. Kpe,=1,2. Takme meperpyskm JOITYyCKarOTCsS Ha

BpeMS MaKCHUMyMa Harpyz3Ku OpoJoJIKUTEILHOCTEIO HE Oosee 4 4acoB B CYTKI Ha
IIPOTSKEHNN 5 CYTOK IPU yCJIOBUU, UTO KO3 ((UIMEHT 3arpy3Ku TpaHC(opmMaTopa
B peXUME, NpeIISCTRYIOMEMY IIocjieaBapuiiHOMY, cocTarisul He Oomnee 0.8 (0,7
JUISI aBTOTPaHC POPMATOPORB)

3aodanue:

3aoaua Nel

BrIOpaTh citoBBIE TpaHC(OPMATOPHL JJI1 IPOEKTUPYEMOIT CETU BapHaHT | 1
BapuaHT 2. OmnpeaeneHne NoTepb MOITHOCTH B HOPMaJIbHOM PeXIMe HaHnOOIIBII X
Harpy30K AJ19 BapuaHTa 1 u 2. B cocraB moTpeOureneil BceX NOACTAHIMI BXOST

moTpedurenn 1 kKaTeropumn.

_T:j.___== —— == — = — = — = == — - = =

AOKYMEHT MOANMNCAH
3NEKTPOHHOWM NOANUCLIO
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 [CJIa TpaH{:(b{ij:;],T{jp{jB Ha HD;[CT&HL[HH?
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

[0COOHOCTE TpaHC(OPMATOPOB?
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3. OT KaKHX HapaMeTpoB PabOTHI 3aBUCHT €ro IEpErpy304Hasi CIIOco0-

HOCTB?

5. Vueono-memoouueckoe u ungopmauuonHoe obecneyenue 0UucCUUNIUHbL

5.1. Ilepeuerb OCHOBHOU U 0ONOTHUMENLHOU TUMEPAMYPbL, HEODXO0OUMOU 015
0CB80EHUS OUCUUNTIUHbI

5.1.1 Ilepeuerv 0CHOBH OU TUmMepamypbl.

1. Kobener A.B. Pexxumbl pabOTHI 3I€KTPOSHEPreTUUECKIX CUCTEM | IJIeK-
TPOHHBII pecypc| : yueOHoe nocoOue A1 OakajJaBpOB I MarucTPOB HaIIpaBIICHI
«OnextposHepretuxka» / A.B. Kobenes, C.B. Koueprun, E.A. Ileuarun. — O3Jiek-
TPOH. TEKCTOBBEIE JaHHBIE. — TamMO0B: TaMOOBCKNII rOCyJapCTBEHHEIII TEXHITUE-

ckuil yauBepcuretr, ObC ACB, 2015. — 80 ¢. — 978-5-8265-1411-5. — Pexum

nocrtyna: http://www.iprbookshop.ru/64564.html

2. Ananmuera, C. C. AHammz 3JIGKTPO’HEPreTUUECKUX CEeTEe M CUCTEM B
nmpuMepax 1 3afadax : yuednoe mocobme / C. C. AnannueBa, C. H. IIlemor. —
ExatepunOypr : Ypanbsckuii peaepanbuuill yausepcureT, O5C ACB, 2016. — 176
c. — ISBN 978-5-7996-1784-4. — TexcT : 5JIeKTPOHHBIA // OJIEKTPOHHO-
OMOJIIOTEUHAS cUCTEMa IPR BOOKS ) |caliT|. — URL:
http://www.iprbookshop.ru/65910.html

3. MoaenupoBaHUe B 3JIEKTPOIHEPTreTUKE | OIEKTPOHHBIN pecypc| : yueOHoe
nmocodoue / A.@. IIlatamos [u ap.|. — ONeKTpOH. TEeKCTOBLIE JaHHEIE. — (CTaBpO-
oJib. CTaBpONOJILCKUN TI'OCYIAapCTBEHHBLINI arpapHell yHuBepcurer, AlPYC,
2014, — 140 c¢. — 978-5-9596-1059-3. — Pexum Jgoctyna:

http://www.iprbookshop.ru/47317.html

4. KoporkeBmu, M. A. DOkcIulyaTalus 3JIEKTPUUYECKIX CeTell . yueOHuk / M.

A. KoporkeBmd. — MuHck : Brermsiimasg mkomna, 2014, — 351 ¢. — ISBN 978-

985-06-2397-3. — TekcT : 3NEKTPOHHEIN // DJIeKTPOHHO-OMOINOTEeYHAsI cCUCTeMa
[IOKYMEHT MOAMUCAH _
SNEKTPOHHOW NMOAMUCHIO w.iprbookshop.ru/35574.html
Ceprudpnkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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5.1.2. Ilepeuernb 00ononHUMENbHOU TUMEPAMYPbL.

1. ®ageera, I'. A. IlpoexTupoBaHme pacOpelelIUTelbHBIX 3JIEKTPUUECKIX
ceTell : yueOHoe nmocodue / I'. A. ®@axeera, B. T. @equn ; nox pemakuueii B. T.
®ennu. — Mudck | Beimsiimas mkomna, 2009, — 365 ¢. — ISBN 978-985-06-
1597-8. — TekcT : 5NEKTPOHHEII // OJIEKTPOHHO-OMONMMotreuHas cucrema [PR
BOOKS : [catiT|. — URL: http://www.iprbookshop.ru/20124 .html

2. Pycuna, A. I'. bajtaHCEI MOIITHOCTH U BEIPAOOTKH 3IIEKTPOIHEPTUU B BIICK-
TPOZHEPTETUUECKON CUCTEME . yueOHOo-MeToAumdeckoe nmocodoue / A. I'. Pycuna, T.
A. @umunnoBa. — HoBocubupck : HoBocubupckuil rocyJapCcTBEHHBII TeXHIYE-
ckuil yHuBepcuret, 2012. — 55 ¢. — ISBN 978-5-7782-1935-9. — TexkcT : amek-
TPOHHBIN // OnexkTpoHHO-OmMOnuoreuHas cucrema IPR BOOKS : [canT| —

URL: https://www.iprbookshop.ru/45078.html.

5.2. IIepeuenb yuebHo-memoouuecKkoco obecneueHus camocmosameslbHoll paoo-
Mbl 0O YU ArOUAUXCA NO OUCUUNTITUHE

1. Meroamueckne pekoMeH AN JJII HOATOTOBKY K IIPAKTHUECKUIM 3aHATHIM.

2. Meroaudecknue peKoMEHIaIlIU II0 OpraHU3allll CaMOCTOSTENILHON pabOTEI CTY-

JIEHTOB.

5.3. [lepeuenns pecypcos uHghopmauuoHH o-meleK OMMYHUK AUUOHHOU cemu
«HumepHnemy, He00X00UMbLX 071 0CB0EHUSA OUCUUNTTUHDL
1. http://www.biblioclub.ru -OBC " YHuBepcurerckasa OudbnmnoTeka oHJIaH"

2. http://www.iprbookshop.ru/ - OnexkTponHo- oudnuoreunasn cucteMma [PRbooks

3. http://e.lanbooks.com - OnexTpoHHO-ONOINOTEYHAsA cucTeMa JIaHb

4. http://docs.cntd.ru/ SnekTpoHHBIN (OH/ IIPaBOBOI 1 HOPMAaTHUBHO-TEXHIUECKOI

nokymeHranun TEXOKCIIEPT

J.IIpodeccuoHanbHBEIE cIpaBOYHBIE cUCTeMBl 1exakcrept hitp://vuz.kodeks.ru/
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MWHHUCTEPCTBO HAYKHU U BEICHIEI'O OBPA3OBAHUS POCCUHMCKOU OEJIEPAIIUU
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEX/IE-
HHUE BEICHIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKUWU ®F IEPAJIbHBIM YHUBEPCUTET»

[Iaruropckwit HHCTHTYT ((promian) CKOY

MeToanueckue yKa3zaHusi

ITO BBINTOJIHEHHIO J1a00pPaTOPHBIX padboT
o gucipnmHe « DJIEKTPOOHEPI'ETUYECKUE CUCTEMBI U CETH»
IV CTYAEHTOB HaITPaBJIEHI IO OTOBKH
13.03.02 DrneKTposHepreTHKa H SIeKTPOTEXHHKA

I IaTuropck

AOKYMEHT NoanmncAH o)
SNEKTPOHHOW NOAMUCHIO
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ComepxaHue

Bregeune

HEHE 1 3aJa4 M H3YVHCHITA JUCHONIUIITHEI

2. O0opygoBaHUE I MaTepUalbl

3. HaunmeHoBaHue n1abopaTOpHEIX padoT

4. Copmep:xaHne 1adopaTOpPHBIX padoT

4.1  JlaboparopHasg padora Nel YCTAHOBHWBIIMECHA PEXHWMEI DJIE-
MEHTOB PACHPEI[EHHTEHBHOPJI SJIEKTPUUECKOU CETU

4.1.1 Yacte 1. HaTypHOe MOAEINpOBaAHIE YCTAaHOBUBIIErOCS peKUMa pabOTHI
oJ1HO (pazHOT0 TpaHchopMaTopa

4.1.2 Yacte 2. HatypHOe MoJieINpOBaHNEe YCTAaHOBUBIIETOCS peKIIMa paOOThI
(pazbl IMHUH 3JIEKTPONEpEAaun

4.1.3 Yactp 3. CHATHE CTaTHUECKUX XapaKTEPUCTUK MOIIHOCTH II0 HAIIpsSXKe-
HITIO CTaTIMUECKON HATrpy3KU

4.2  JlaboparopHasa padora Ne2 YCTAHOBHBIIMECHA PEXHWMBI PAC-
IIPENEJIMTEJIBHBIX SJIEKTPUYECKKWX CETEU

4.2.1 UYacte 1. HatypHOe Mo eIHUpOBaHIE YCTAaHOBUBIIErocs pekKuMa pabOTHI
(pazbl pacIpeIeINTEIbHON AIEKTPUUECKON CeTU ¢ OJHOCTOPOHHUM IIH-
TaHUEM

4.2.2 Yacte 2. HatypHOe MojJieTnpoBaHNEe YCTAaHOBUBIIETOCS peKIMa paOOThI
(a3el pacHpeIeIUTENIEHON 3JIEKTPHUECKON CETU ¢ JBYCTOPOHHIM IIHITa-
HIIEM

4.3  Jlabopatopuasg pabora Ne3 PEIYIJIMPOBAHHWE HAIIPSDKEHIMSA B
PACIIPENEJIMTEJIBHBIX SJIEKTPUYECKHWX CETAX

4.3.1 Yacte 1. BcTpeuHoe peryinpoBaHNe HaIPKEHI

432 o S KYMEHT MOARVGAN T 77770 TP EeHIA IIyTeM IIONePeuHOIl KOMIICHCa-

CepTudukar: 1zﬁﬂfﬁ?&ﬁﬂ@fﬁﬂb&?ﬁmumm OIILEKO KOH/IEHCATOPHOII DaTapen
Bnageneu:  lWeGayxosa TatbAHa AneKcaHapoBHa

IMWIALINA PEXHMMA M ECTHOU
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44.1

4.4.2

44.3

4.4.4

4.4.5

4.5

4.5.1

45.2

CepTtudmkar:
Bnapeneu:

PACIIPEJIEJIMTEJIFHOU DJIEKTPUUYECKOUN CETU

Yacte 1. Omnpepgenenune mnmorepn akTHUBHOM MOIIHOCTU B MECTHOM pac-
[IPEACTIUTEIILHON AJIEKTPUUECKOINl CETH, BBIIIOJIHEHHOII II0 IIETJIEBOIl
CXEME

YacTte 2 OIlleHKa BINAHUA pa3HUILl HAPsKEHUII Ha IMINHAX IIEHTPOB
[IUTAaHUI Ha IIOTEPU aKTHUBHOII MOII[HOCTU B MECTHOM PacIpe/IEIIUTEb-
HOU AJIEKTPUUYECKOU CETU, BBIIIOJIHEHHOI IO IETJIIEBOI CXEME, IPU €€
paboTe B 3aMKHYTOM PEKIIME

YacTe 3 OreHka BINSHIS MeCTa pa3phiBa (pa3pesa) MECTHOIl pacmopee-
JIUTEIBLHOU 3JIEKTPUUECKOI CETU, BLIIIOJIHEHHOIN II0 IIETJIIEBOU CXEME, Ha
IIOTEPIO B HEWl aKTUBHON MOII[HOCTH

Yacte 4 OmpeneneHne TOUKH HOPMAJIbHOTO (ONTHMAJIBLHOIO) pa3phbiBa
(pazpe3a) B MECTHOII paclpe/IeINTeIbHOI 3JIEKTPHMYECKOl CeTH, BLIIIOJI-
HEHHOI II0 IIETJIEBON CXEME, IO KPUTEPUIO MUHUMYyMa MOTEPU aKTUB-
HOII MOIITHOCTU

Yacte 5 Pabora MecTHON pacHpeAennTelIbHON 3JIEKTPUYECKOl CEeTH,
BEIIIOJIHEHHOII 110 IIETJIEBOII CXEME, B PEKHUME aBTOMAaTHUECKOTO BEIOOpA
TOUKHI HOPMAaJIbHOTO pa3phIRa (pa3peza) o KpUTEPpUK MIHIMYMa IIOTE-
pPHU aKTUBHOU MOII[HOCTU

JlaGopaTtopHas pa6ota Ne5S OTITUMU3AIIMS PEXXUMA PAMOHHOU
PACIIPEJ[EJIUTEJIBHOM BJIEKTPUUECKOU CETU

YacTte 1 M3aMepeHne u ompejielieHNe IIapaMeTpPOB peXUMa 3aMKHYTO
(KONIBIIEBOI ) pallOHHON pacIpeae/IUTEILHON AIEKTPUUSCKOI CETH

Yacte 2 OmnpezeneHue ONTUMAILHON MOITHOCTH KOMIIEHCUPYEOI[IX
KOH/JEHCATOPOB B 3aMKHYTON (KOJILIIEBOI) palloHHOII pacHpeeInTelb-
HOIl BIIEKTPUUECKOIl CETU IO KPUTEPIIO MHUHUMYyMa IIOTEPH aKTUBHOI

MOIITHOCTII

n!";?!ﬂ.";!?‘ﬁ???.’!’ﬂ 1
AJOKYMEHT MoanwmvcAH
SNEKTPOHHOW NOANMUCHIO

12000002A633E3D113AD425FBS50002000002A6
lLleBayxoea TateAHa AnekcaHapoBHa
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BeeaeHue

[lenpro paboTHI B J1ab0paTOpUN SABISAETCS YIVIyOIeHNE U 3aKpeIlICHHE MpH-
OOpeTEeHHLIX TEOPETHUECKHX 3HAHUI IIyTEM 3KCIIEPHUMEHTAIbLHOII IIPOBEPKH TEO-
PETHUECKIX IIOJIOKEHUIL, a TaK)Ke 3HAaKOMCTBO C KOHCTPYKIIMEN SJIEKTPUUECKIIX
ceTell, 000pyJoBaHHUEM, N3MEPUTEIILHBLIMI IPpUOOpaMU U alllapaTypoll, UCIIOJIB3Y-
€MLIMH B JIAOOpaTOPUI.

B pesyibTaTe BHIIOJIHEHUS J1aOOpaTOPHEIX padOT CTYAEHTHI JOJDKHBI IIPI-
oOpecTH YMEHIS U HaBBIKHI 10 COOpKE U HCCIIeJOBaHIIO SIEKTPHUUECKUX CXEM Ce-
TEll, N3MEPEHIAM AIEKTPUYSCKIIX BEJIMYNH. TeMaTuka 1a00paTOPHEIX palOT IIOJI-
HOCTBEO COOTBETCTBYET COJEPKaHNIO OCHOBHEIX pa3elioB Kypca, M3ydaeMoIo B
BEICIIINX TEXHIUYECKIX YUeOHBIX 3aBEICHILIX.

B mpegmaraemMoM METOAUYECKOM YKa3aHHU OIINCAHO IISIThL J1aOOPaTOPHBIX
pador. B onucanun kax1oii madbopaTopHOil pabOTEI ¢cpopMyIHpoOBaHa €€ eIk, 13-
JIOKEHBI OCHOBHLIE TEOPETHUUECKUE IIOJIOKEHIS, OIMCaHa CcXeMa YCTAaHOBKU IS
[IPOBEJECHNS SKCIIEPMMEHTAILHOI'O HCCIIeMOBAHNSA, JJaHbl PEKOMEHAINN II0 IIPO-
BEJIEHIIO OIBITOB U 0OpadOTKe pe3ylhTaTOB H3MEPEHNIl, a TaKKe KOHTPOJILHEIE

BOIIPOCEHI.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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1. Ilens u 3a0 auu u3yueHus OUCUUNIUHDL

L[EHBHJ M3YVHCHIA AMCHHUINIMHBI ABJIACTCA HM3YVHCHIIC 3JICMCHTOB 3JICKTPO-
SHCPICTHHCCKIIX CHCTCM I CIIOCOOOB IICpCaadll 11 paCIIpCACJICHIIA BJ'IﬂKTpIIT—IﬂCKDﬁ
SHCEPI'I, 3HAKOMCTBO C yCTpDﬁCTBDM? BHEKTpﬂﬂﬁDpy,[[DEaHHEM H PCXKHIMaMH pa-
OOTEI JICKTPOSHCPICTIMHCCKIIX CHCTCM U ceTell U OBJIAJICHNC OCHOBAMI PaCHCTa

YCTAHOBHBIIIMIXCA PCHKIMOB JJICKTPOSHCPICTIHCCKNX CHCTCM I CETell.

2. Obopyooearite u mamepuaisl

ATmnapaTHEIE CPEJICTRA!

KommiexT TUmoBoro nadbopaTopHoro oOOpygOBaHUS « Y MHAsl MECTHas pac-
[IpEAEIIUTEIIbHAL SIIeKTprdeckas ceTby YMPOCI-C-K.

YueOHas ayJUTOPUSA I IIPOBEACHUS YUCOHBIX 3aHATHUIL, OCHAIIEHa 000pY-
JIOBAaHIEM U TEXHHUYECKIMU cpeJcTBaMu 00yueHNns. 1IepeHOCHOI HOYTOYK, IIPOEK-

TOP, JOCKd MAI'HUTHO-MapPKCPHaAX.

3. Haumernoearue nao opamopusix padbom

O0beMm M3 HUX ITpaKTH-
Ne TeMmsbl HarmmveHOBaHHe TeM JHCI[FIUTHHEL, HX KpaTKoe YACOB yecKa s IIOArO-
JTFICITHIDT FIHEI COZlepKaHHE TORKA. YACOR
5 ceMecTp
9-32 Nel YCTAHOBUBIIMECA PEXWMBIL SJIE- 1,5
MEHTOB PACIHPEAEJIMTEJIBHOW  SJIEK-
TPUUYECKOH CETH

Yactes 1. HarypHoe MOmemMpoBaHHE YCTaHOBHB-
Imerocss pexuma paboTel OJHO(A3HOIO TPaHC-
dopMaTopa

Hacts 2. HaTypHOE MOJETHPOBAHHE YCTAHOBHBIIIET OCH 1,5
pexnMa paboThl a3kl IHHHH 3IIEKTPOIEpe auH

Hacte 3. CHATHE CTAaTHUECKHX XapaKTePHCTHK MOIII- 1,5
HOCTH IIO HAIIPSKEHHIO CTATHUeCKOH HarPy3KH

JIaGoparopHad padora Ne2 YCTAHOBHUBIIHNECA 1,5

PEAIMIMEBI PACIIPEJEJIMTEJIEHBIX SJIEK TPH -

YECKHNX CETEH

HOKYMEHT MIOANMCAR™ "7~ T F 7T YCTAHOBHBIIIETO-
SNEKTPOHHOW NOONUCHIO [TEILHOH 3JIEK-
Ceptuchmkar: 12000002A633E3D 113AD425FBS0002000002A6 HTAHHEM
Bnapeneu: lLlebayxoea TateAHa AnekcaHgpoBHa
Yy CTAHOBHBIIIET OCA 3,0

HNencreutened: ¢ 20.08.2021 no 20.08.2022 TLHOII 3IEKTPH-

96




YeCKOH CeTH C ABYCTOPOHHHM ITHTAHHEM

JIabopaTopHas padota Ne3 PEI' YVJIIIPOB AHHE
HAITPAKEHHWA B PACIIPEJAEJIM TEJIGHBIX
SJIEKTPHYECKHUX CETAX

Hacts 1. BeTpeuHoe perymHpOoBaHIe HAIPIKeHH A

3,0

HacTs 2. PerynHpoBaHe HaIPAKeHII ITYTEM TI0ITe-
PeUYHOH KOMIIEHCAI[HH PEAKTHEHOH MOIITHOCTH C I10-
MOIIBE0 KOHAEHCATOPHOIT faTapen

1.5

HToro 3a 5 ceMecTp

13,5

6 CEMECTP

9-32

JIaGoparopHas padota Ned OIITUMHU3AITNA PE-
JKHMA MECTHOH PACIIPEJIEJINTEJIEBHOH
SJIEKTPHYECK OH CETH

Hacts 1. OnpeneneHie MOTePH aKTHBHOH MOIITHOCTH B
MECTHOI pacIpedeHTeIbHOH ATeKTPHYECKOI CeTH,
BBLIIOHEHHOH II0 TIeTIIEBOH CcXeMe

3,0

Hacts 2 OleHKa BIOLIHIA Pa3sHHIEI HAITPAKEHIO Ha
IIIHAX IEeHTPOB ITHTAHIA HA ITOTEPH aKTHBHOI MOIII-
HOCTH B MECTHOH pacIipe IeIHTEIBHOH 3MeKTPHYECKOIT
CeTH, BEIIOIHEHHOIT 10 IeTIIeBOI cXeMe, IIPH ee pado-

TE B 3aMEHYTOM PEHHMCE

3,0

YacTts 3 OneHka BIOLTHI MecTa pa3pelBa (pa3pesa)
MECTHOH pacIIpeelHTeIbHOH 3TeKTPHUYECKOH CETH,
BEIOIOJIHEHHOH ITO TIETIIEBOI CXEME, Ha ITOTEPIO B HEH
AKTHBHOH MOIITHOCTH

3,0

YacTs 4 OmpejieleHHe TOYKH HOPMaThHOT O (OIITH-
MalIkHOT'0) pa3phiRa (pa3pesa) B MECTHOI pacipeIei-
TEIBHOH 3TeKTPHYUECKOH CETH, BEIIIOITHEHH O 10 TIeT-
IEBOIl cXeMe, IT0 KPHTEPHIO MHHHMYMa ITOTePH aKTHB-
HOH MOIIHOCTH

3,0

3,0

YacTts 5 PaGoTa MeCTHOI pacIipeie IHTeIILHOI 3IeK-
TPHUYECKOIH CETH, BEOIOHEHHOH ITI0 e TIEBOI CXEME, B
peKHMe aBTOMATHYeCKOro BEIO0pa TOUKH HOPpMAallbHO-
IO pa3peiBa (pa3pesa) 0 KPHTEPHE0 MIHHMYMA II0Te-
PH AKTHBHOH MOIIHOCTH

3,0

JIaGoparopHad padora Ne5 OIITHUMHU3AITIA PE-
JKIIMA PAVTOHHOM PACIIPEEJINTEJIEH O
SJIEKTPUYECK O CETU

Hacte 1 M3MepeHHe H onpejieIeHHe mapaMeTPoB pe-
AKIMa 3aMKHYTOI (KOJIBIEBOIT ) palioOHH O pacIpeie-
T TEIBHOH MeKTPHUYECKOH CETH

6,0

AOKYMEHT NOAMNWCAH
ANEKTPOHHOMW MNMoarnuchbio

Hacts 2 OnpeieneHHe ONTHMATBHOH MOIITHOCTH KOM-
TTEHCHNWHWITHY KOHITEHCATONNOR R ?HMI(H}F'I‘DfI (I{DJII:I[E-

AEKTPHUECKOMH

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 H aKTHBHOH
Bnapeneu; llebayxoea TatbaHa AnekcaHopoBHa

6,0
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4. Coodepocanue nabopamopHslx paoom

Jlabopamopnasa paboma Nol

Yemarnosusuiuecs peHcuUMbl 3J1eMEHN08 pﬂﬂﬂpﬂd&ﬂﬂfﬂﬂﬂbﬂﬂﬂ AIeKmpu-

yeckKkou cemu

I[env pabomsi: TprOOPECTU HABLIKYM M3MEPEHNS apaMeTPOB YCTaHOBHBIIIE-

rocs pexnma paboThl TpaHChopMaTOopa U SJIEKTPUUECKOI CETIL.

OcHoesbl meopuu.

Ha snekTpudecknx cxemax ABYXOOMOTOUHEIII TpaHCpOpMaTOp IIpeaCTaBIsid-

€TC4 cIIeayIomuM 00pa3oM (pucyHok 1.1):

B obmoTkax YKa3bIBACTCH CXCMbI COCIHNHCHIIA OOMOTOK (BBEB,[[EI: 3BE3/4 C

HYJIEM, TPEYTOJILHUK ) I PEKIM paOOTEl HENTpaIIu:

EH

HH

Pucynok 1.1 — YciaoBHOE 0003HaUYeHNE By XOOMOTOYHOT'O TpaHC(opmMaTopa

b 3BE3/14 —C HBDHHPDEHHHDﬁ HEfTTpaHEIG;

* 3BC3/1d C HYJICM — NMCCTCA COCAITHCHIIC HEfTTpEIHH C 3eMJIEIL.

B cooTBeTCTBUU C HNPHUHATON CUCTEMON 0003HadueHNI aOOpeBuaTypa TpaHC-

dopmatopa T)

{-10000/110/10 pacmudpoBeIBaeTcsa: TpaHCpopMaTop TpexXdas-

HEII, JBYXOOMOTOYHEIIl ¢ IPUHYIUTEILHON IMUPKYJIAIUEH BO3AyXa U €CTECTBEH-

ONOKYMEHT I:IDﬂI'IHCAH
QNEKTPOHHOU MNOAMACHIO STYJINPOBAHUSA HAIPSKEHNI I10J Harpy:-
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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koll. HomuuamsHasg momHocTs — 10000 xB-A, xnacc HampsixkeHNs 0OMOTKHU BEIC-

mero HanpsikeHusa — 110 kB, ausmero Hanpsxenusa — 10 kB.

B npakTudyeckmx pacdeTax JBYXOOMOTOYHEINI TpaHC@OpMaTOp dallle BCETO

npeacTapiiercs ['-o0pa3Hoil cxeMoll 3aMenieHns (pUCyHOK 1.2).

Ui 'E‘T ;!{' E— ' 3

T

Pucynoxk 1.2 — I'-o0pazHasg cxeMa 3aMeIleHIs JBYX0OMOTOYHOI'O TPaHC-

dopmaTopa

AKTHBHOE U pEeaKTUBRHOE CONPOTHURICHHUSA TpaHChopMaTopa (IpomolbHasd

BETEB) IIPCACTAaBIAROT coboil CYMMY A4KTHBHBIX M PCAKTHBHBIX CDHpOTHEHEHHﬁ

OOMOTKH BEICIIIETO HaIIpAKCHIIA 1 HpHEE,[[EHHGﬁ K Hell 0OMOTKN HI3IIIErO HalIpi-

KEHUSA:
R =R, +R_;

X. =X_+X_.

IIomepeyHas BETBb CXEMBI 3aMEIEHI MIpeJcTaBlIeHa aKTUBHON GT 1 peak-
THBHOII BT npoBogumocTaMul. [[poBoAMMOCTII OOBIYUHO MOAKIFOYAIOT CO CTOPOHE
[IEPBUYHONI OOMOTKH: JIJII IOBBIMIAIOI[MX TpaHC(OpMAaTOPOB — CO CTOPOHEI 00-
MOTKH HHU3IIEr0 HAIIPSKEHUS, AJI IIOHMKAIOIIX — CO CTOPOHBI OOMOTKH BHICIIIE-
IO HaIlpsKECHI.

B Takoll cxeme 3aMemeHns OTCYTCTBYET TpaHC(OopMalusd, TO €CTh OTCYT-
CTBYET MjecalbHEIN TpaHCcopMaTop. IloaToMy B pacdeTax BTOpHUUHOE HAIPSKEHIIE

OKAd3bIBACTCA IIPHUBCACHHBIM K HAIIPpAKCHIIEO HEpEI’IT-IHDfI 0OMOTKN.

’ "ﬁﬁﬁHE_HT_ﬁﬁﬂﬁhaﬁg" “TE OOV TIIT BJICHA IIOTCPAMH aKTHUBHOU MOIIIHOCTII B
SNEKTPOHHOW NOANMUCHIO
Ceptuduikar: |1 12000002A633E3D113AD425FB50002000002A6 [MBaHNE U BUXPEBBIC TOKII, peaKTHBHAas
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

) JITHOCTELO. B paCLIETaX pE}I{HMDB AJICK -
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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TPUYECKON CEeTH MPOBOJMMOCTH 3aMEHSIOTCS HArpy3Koll, paBHOIU IIOTEPsSM XOJIO-
CTOI'O XOJa.

[IapamMeTpel cXeMBI 3aMeEN[EHNs TpaHC(OopMaropa OMNPEAEIIIFOTCI U3 JBYX
OIILITOB — XOJIOCTOT'O XOJla I KOPOTKOTO 3aMbIKaHUSA. B OIIBITax ONPeIesIstoT Clle-

AYROIIHIC BCJIMUHMHEBI, KOTOPEIC YVKA3BIBAKOT B IIACIIOPTHBIX JaHHBIX TpaHCq)GpMaTD-

pa:

o IIOTEPH aKTHUBHON MOIIHOCTH B PEXKIME XOJIOCTOTO X0/Ja AP, B KBT;

o IIOTEPN aKTIBHON MOIHOCTH B PEXIIME KOPOTKOTO 3aMEIKAHIIT AP, B
kBT,

o HaIpsIKEHNE KOPpOTKOro 3aMblkaHIA Uy, B %:.

o TOK XoJocToro xoja Iy, B %.

IloTepu akTUBHON 1 peaKTUBHOII MOIMHOCTH B TpaHC(hopMaTopax U aBTO-
TpaHCc(opMaTopax pa3JelFOTCI Ha IIOTEPU B CTAIN U IOTEPH B MeAU (Harpyzod-
HEIE IToTepu). [loTepu B cTalnu — 3TO HOTEPH B IIPOBOJUMOCTSIX TPaHC(POPMATOPOB.
OHH 3aBUCAT OT IPIIOKEHHOTO HaIpsKEHIA. Harpy3ouHbIE IIOTEPU — 3TO IIOTEPHU
B CONPOTURIEHILIX TpaHCpopMaTopoB. OHI 3aBUCAT OT TOKa HATPYy3KH.

IloTepu aKTHBHOII MOIIHOCTH B CTalIl TpaHC(OPMATOPOB — ATO IIOTEPHU Ha
[IepeMarHMUNBaHNE 1 BUXPEBLIE TOKU. OIpenesstoTcs IIOTEPSAMU XO0JIOCTOrO X01a

TpchtbmpmaTmpa AP,_, KOTOPLBIC IIPHUBOJATCA B CI'O 1IACIIOPTHBIX Jd HHBIX.

HDTEPH pE:ELKTHEHDﬁ MOIIHOCTII B CTaJII1 OIIPCACIIARKOTCA 110 TOKY XOJIOCTOI'O
X014 TpaHC(prMELTDpa, 3HAYCHIIC KOTOPOI'O B IIPONCHTAX IIPHBOJHNTCA B CI'O IIdC-

IIOPTHBIX JdHHBIX.

IK SHCIM'
100

IIoTepu MOITHOCTH B OOMOTKaX TpaHCopMaTopa MOXKHO OIIPEIEINTEL IBY-

AQ. =AQ, =

MA ITY TAMIL.
. IIO IIapaMCTPpdaM CXCMBI 3dMCIICHIA,
NOKYMEHT NoanncAH
SNEKTPOHHOW noarnciio HC (bopmampa.
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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HDTEPH MOIIHOCTH IIO IIapaMCTpaM CXCMbI 3dMCIICHIIA OIIPCACIIANOTCA IIO

TeM ke popmynam, uro u g JIOII:

SE
&PMH — ?R‘r?

SE
AQux = —Uz X

rie: S — MOIHOCTb Harpy3Ki,

U — nuHeliHOe HaIpSDKEHUE Ha BTOPUYHOII CTOpOHE TpaHCQopMaTopa.

JI11s1 TpexoOMoTOdHOro TpaHc@opmaTopa WIN aBTOTpaHC(GopMaTopa IIoTepu
B MEJII OIPEeAE/ISIOTCA KaK CyMMa IIOT€ph MONIHOCTHI Kaxkgoil n3 oOMoToK. Ilomy-

UM BBIPAXCHIIA JJIA OIIPCACIICHILA IIOTCPb MOIIHOCTI IIO IIACIIOPTHBIM JdHHBIM

By XOOMOTOYHOTO TpaHCQopmMaTopa.

HDTEPH KOPOTKOI'O 3dMbIKAHITA, IIPHBCIACHHLIC B IIACIIOPTHBIX JdHHBIX,

OIIPpCACIICHEI IIPpI11 HOMIIHAJIBHOM TOKEC TPAdHC (prMaTDpELZ

AP, =31 -R ——_R.
U on
PHB,[[EHHE OTH BBEIPAXKCHIIC, IIOJIYHIIM.
AP, _ Spou
AP, S
OTtkya Haiigem AP, :
AP, = APK(SS)Z.

HOM

Ecmu B BeEIpaxkeHHE JAJI1 pacyeTra */—“‘Qm: [I0JCTAaBUTh BEIPAXKEHUE JII OIIpe-

NOKYMEHT MOoAnNnCAH -chtbmpmaTﬂpa:, TO IIOJIYHIM.
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 2 U U 2 U S 2
Bnapeneuy; lebayxoea TateAHa AnekcadapoBHa K HOM K

> 100 S, 100 S,

Nencreutened: ¢ 20.08.2021 no 20.08.2022 oM
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Takum Dﬁp:'ﬂBDM: IIOJIHBIC IIOTCPH MOIIHOCTII B ,[[B}’XDﬁMDTDT-IHDM TPaHC-

dopMaTOpe paBHHI:

aﬂ:m+m<5i>2;

U S*
AO,. =A0O, + —- :
0: =AQ; + 150

Eciu Ha mmoAcTaHIIUN ¢ CyMMapHON Harpyzkoll S pabOoTaeT mnapasuielIbHO N
OQUHAKOBEIX TpaHC(OPMATOPOB, TO HX SKBHBAJICHTHBIC CONPOTUBJICHHII B N pa3s

MCHLIIC, a4 IIPOBOAIMMOCTI B 11 pad3 6DHBH_IE, TOr' 4.

APT:H“/—\*PK_FL‘&PK(L)E;
n SHEIM
| U, §°
AO. =n-AO, +— —%. .
C: Q. n 100 S,

JUI1ss n mapaiuieNbHO paOoTaromIX OJUHAKOBBEIX TPEXOOMOTOYHBIX TpaHC-

dopmaTopoB (aBTOTpaHCPOPMATOPOB) IOTEPU MOITHOCTH PACCUUTHEIBAIOTCI IIO

dbopMynam:
&PT:H*,&PE+1[APE( O )*+AP, ( 5 )’ +AP,,( u )*1;
n SHGM SHGM SHGM
l 2 2 2
AQ, =n-AQ, + U, S, +U.-S;+U_-S,),
QT QI IOO*H* SHGM( KB B KC c KH H)

rae: Ss, Sc, Sy — COOTBETCTBEHHO MOIIHOCTHU, HPOXOJAIINE Uepe’ 0OMOTKH

BLICIIIETO, CPEAHEr0 I HI3IIEro HaIIPsKEHII TpaHCopMaTopa.

Ilepeuernb ucnonvzyemozo 060pyoosanusl:

OOo3HaueHUe HaunmeHnoBaHue Tun IIapameTprl
Gl OpaHo(da3HBIIT HCTOYHUK ITUTaHI 2189 | ~220B/ 16 A
[IOKYMEHT MOAMUCAH 1000 BA
SNEKTPOHHOM NOAMUCHIO gqoro nuraumsa | 1456
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 ~230B
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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G3 OnHO(Da3HEI NCTOYHNK ITNTAHUS 2185 | ~220B/10A
80 BA
Al OgHo Qa3HbII TpaHC hOpMaTOP 372.1 | 220/198...242
B
Mojems TpancpopMaTOPHOM IOJ- ~220B/0...20
A3.. A6 3356
CTAHIINMN 1 Harpy3KH1 Bt /0...20 BAp
A7 Mogens JTIHIN 3IeKTpoIepe aun 3133 | ~220B/03 A
~220B/
Al2 EMKOCTHas Harpyska 317.3
0...30 BAp
Y IIIUHUTEb IIEPEHOCHO N YETHIPEX-
Al4 - ~220B/ 16 A
MECTHBIU
VamMmepurenb nmapaMeTpoB 0...500B/0...5
P1, P2 542
oAHO(]azHOII ceTH A /2500 BA

Ykazanusa no mexnuke oe3zonacHocmu npu 6bINO/IHEHUU ﬂﬂﬁﬂpﬂm{?pﬂﬂﬂ

pabomol npedcmasnenst 6 Ilpunoxcenuu 1.

VKkazanus no évinoaHenuro 1abopamopHoil paoomsi.:
acmws 1. HamypHoe moodenuposarue yCmaHo8UBUIE20CA Pedcuma pabo-

mbl 0OHOa3Ho20 mpaHchopmamopa

1. Y0eaurechb, UTO YCTPOICTBA, HCIIONIL3YEMEIE B SKCIIEPUMEHTE, OT-

KIIFOHUCHEI OT CCTH 3JICKTPOIINTAaHIIA.

2. CoeauHnuTe rae3jga 3alliUTHOro 3a3eMJIeHIT @” YCTPOIICTB, NCIIOJIb-

3yeMBIX B 3KcIlepuMeHTe, ¢ rHe3goM "PE" ognodaznoro ncrounnka nurannda Gl
(G3).

3. CoeIMHUTE aIllllapaTypy B COOTBETCTBUU CO CXEMOH AJIEKTPUUECKOI

FOKYMEHT MOAMVCAH
SNEKTPOHHOW MOANUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 .
Bnapeneu: lLlebayxoea TateAHa AnekcaHgpoBHa -M KCJIaEMOC 3HAHCHIIC I{GBE]I')(I)HL[HEHTEL

[levicTeiTenek: ¢ 20.08.2021 no 20.08.2022 IIpuMep, paBHBEIM 1,0.
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J. YCTaHOBUTE IIEPEKIIIOUATEIIMU KEJIaeMbIe IIapaMeTphbl HAarpy30K B
mojaensax A3... A6 paBHeIMu, Hanpumep, 10 Bt u O BAp.

6. Bxmrounte mctounnk Gl. O Hanmdum HaOpsKEHIS Ha €r0 BBEIXOJE
JIOJDKHA CUTHAJIM3UPOBAThL CBETAINAACS JIaMIIOUKa.

7. Bxmrounte BeikmrouaTenun «CETb» mamepurenen mapamerpoB Pl, P2
1 mofaerent A3.. A6.

8. BxmrounTe uctounuk oecrnepedoiitnoro nurannd G2 u JoKAUTeCh BhI-
X0/la €ro Ha YCTaHOBHUBIINIICA peknM pabOTHI (CBETOAMOABI Ha €r0 JINI[EBOII ITaHe-
I JIOJI’KHBI TIepECTaTh MUTATh).

9. Bxmrounte oHO pazHEI NCTOUHUK nuTtaHms G3.

10. Knonkoii « < » mmepureneili Pl u P2 BeiOupaiite u Qukcupyiire
oToOpakaeMel€ IlapaMeTphl peXUMa Ha IIEPBUYHON N BTOPHYHOII CTOPOHAX
TpaHchopMaTopa Al (HampsKEHHS, TOKH, aKTHUBHBIE, PEAKTHUBHBIE U IIOJIHEIC
MOIITHOCTH, KO3 (pPUITMEeHTE MOITHOCTH, YaCTOTY HAIIPSIKEHIL ).

11. Ilo 3aBepmieHHNN A3KCIEPUMEHTA OTKIIFOYUHTE OJHO(A3HBIN HCTOUYHUK
nurtaHud G3, umctouyHunk OecnepedoitHoro muraHnsd G2, Beikmrodatenun «CETb»
n3Mmepurernell napamerpor Pl, P2 u mogeneit A3...A6, ogHoda3HBIII NCTOUYHHK

nuragug Gl.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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HewncrenteneH: ¢ 20.08.2021 no 20.08.2022

AOKYMEHT NOANMCAH
QNEKTPOHHOW NMoArnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LWebayxopa TaTeAHa AnekcaHOpoBHa

KIIMa paOoTEI 0JHO (pa3HOTO TpaHC(opMaTopa

Pucynoxk 1.3 — Cxema i1 n3MepeHus HapaMeTpoOB YCTaAaHOBUBIIIETOCH pe-
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Jacmws 2. HamypHoe moodenuposarue yCmaHo8UBUIEc0Ca pedcuma pabo-

mbul (hazvl TUHUU I]1eKMponepedaiu

1. Y0enurechb, UTO YCTPOIICTBA, HCIIOIL3yEMBIE B 3KCIIEPHMEHTE, OT-

KIIFOHUCHEI OT CCTH 3JICKTPOIINTaHIIA.

2. CoeauHnuTe rae3jga 3alliUTHOro 3a3eMJIeHIT @” YCTPOIICTB, NCIIOJIb-
3yeMBIX B 3KcIlepuMeHTe, ¢ rHe3goM "PE" ognodaznoro ncrounnka nurannda Gl
(G3).

3. CoeIUHUTE anmnapaTypy B COOTBETCTBUU CO CXEMOI BIIEKTPUUECKON
COEINHEHUN, IIpUBEIEHHOI Ha puc. 1.4.

4. YCTaHOBUTE MNEpPEKIIOUATEIIEM JKEIaeMO€ 3HadeHUE Ko3(uIeHTa
TpaHcopmaruu Tpancopmaropa Al, Hanpumep, paBHBIM 1,0.

d. YCTaHOBUTE IEPEKIFOUATEILIMU KEJaeMble IMapaMeTpbl Moaenn A,
JINHAN 3JIEKTPOIlepeaull U Harpy3okK B MOAEISAX A3...AO COOTBETCTBEHHO pPaB-
HeIMI, Haripumep, S0 Om; 0,15 1w u 10 Bt, 10 BAp.

6. Bxmrounte nctouHnk Gl. O Hanmmdmm HAOPSKEHI Ha €ro BEIXOJIE
JIOJDKHA CUTHAJIN3UPOBAThL CBETAINAACS JIaMIIOUKa.

7. Bxmrounte BekmouaTenu «CETb» mamepuresnen napamerpoB Pl, P2
u moaenenn A3...AS.

3. BxmrounTe ucrounuk oecrnepedoiinoro nutannd G2 u JoKAUTeCh BhI-
X0/Jla €ro Ha yCTaHOBUBIIUIICS PeKUM padOTHI (CBETOAUOILI Ha €r0 JINI[eBOI ITaHe-
I JIOJI’KHBI IIEPECTATh MUTATh).

9. BxmrounTe ogHo (pazHEIN ncToyHuk nuraHmsa G3.

10. Kuomnkoit « < » mwmepureneii Pl u P2 BuiOupaiite m gukcupyire
oToOpazkaeMuI€ IapaMETphl pekKUMa B Hadajle U KOHIlEe MoAenu A7 INHHH 3JIEK-
TpoIlepeaadun (HaIpsKEHUs, TOKU, aKTUBHEIE, PEAKTHRHEIE U ITOJHEIE MOITHOCTI).

11. IIo 34dBCPHICHIIT SKCIICPIIMCHTA OTKIIFOHIITC DﬂHD(bHBPIEIﬁ HCTOYHIK

[TITaHITI ﬁaﬁm‘ggfﬁaﬂﬁﬁmﬁ‘ o=~ Tono murtaHnsg G2, Beixmrouatenu «CETby
SNEKTPOHHOWM NOANUCHLIO

Ceptudimkar; ~ 12000002A683E3D113AD425FB50002000002A6 menenn A3.. AS, {jﬂH{jtbagHmﬁ JICTOYHIIK
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Pucynoxk 1.4 — Cxema [y N3MepEHUs IIapaMETPOB YCTAHOBUBIIIETOCH pe-
KIIMa PaOoTHI (pazkl JIMHUU SIEKTPOIEpeIaull.
[IOKYMEHT MOANMUCAH
ANEKTPOHHOM MOAMUCHIO
Ceprudbnkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu;

LWebayxopa TaTeAHa AnekcaHOpoBHa

HewncrenteneH: ¢ 20.08.2021 no 20.08.2022
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acme 3. CHamue cmamuieckKkux XApAdKmepucmuxK MoOou{Hocmuu Rno

HANPpAHCEHUKW CMdmi yeckKkou HAZPY3KU

1. Y0eaurechb, UTO YCTPOICTBA, HCIIONIL3YEMEIE B SKCIIEPUMEHTE, OT-

KIIFOHUCHEI OT CCTH 3JICKTPOIINTaHIIA.

2. CoeauHnuTe rae3jga 3alliUTHOro 3a3eMJIeHIT @” YCTPOIICTB, NCIIOJIb-
3yeMBIX B 3KcIlepuMeHTe, ¢ rHe3goM "PE" ognodaznoro ncrounnka nurannda Gl
(G3).

3. CoeIUHUTE almnapaTypy B COOTBETCTBHU CO CXEMOU AIIEKTPUUECKOMN
COEINHEHUN, IIPUBEIEHHOI Ha puc. 1.3.

4. YCTaHOBUTE MNEpPEKIIOUATEIIEM JKEIaeMO€ 3HadeHUE Ko3(uIeHTa
TpaHcopmaruu Tpancopmaropa Al, Hanpumep, paBHBIM 1,0.

d. YCTaHOBUTE IEPEKIIFOUATEIIMU ITapaMeTPhl MoAenu A7, JTNHUN SJIEK-
TpoIlepeaaun COOTBETCTBEHHO paBHEIMI 50 Om 1 0,15 I'H.

0. YCTaHOBUTE IIEPEKIIIOUATEIIMU KEJIaeMbIe IIapaMeTphbl HAarpy30K B
MoJenu A3, HalipuMep, cOOoTBeTCTBeHHO paBHEIMI10 BT, 10 Bap.

7. YCTaHOBUTE IEPEKIIOUATEIIAMI JKEJTAEMYK) €MKOCTHYIO Harpys3kKy
Al2, sampumep, 0 %.

8. Bxmrounte ncroynnk Gl. O Hammumm HaOpsDKEHNSI Ha €ro BBIXOJE
JIOJDKHA CUTHAJIM3UPOBAThL CBETAINAACS JIaMIIOUKa.

9. Bxmrounte Beikrouatenu «CEThb» mamepurend napamerpor P1 u mo-
qenu A3.

10. BxmounTte UCTOUHUK Oecriepedolinoro nurtanud G2 U JOXKIUTECh BhI-
X0/la €ro Ha YCTaHOBHUBIINIICA peXIM padOTHI (CBETOANOABI Ha €r0 JIUI[EBOI ITaHE-
I JIOJI’KHBI IIEPECTATh MUTATh).

11. Bxmounte ogHo da3zHelll ncTOUHUK ITuTaHnsa G3.

12. Bapwsupysa xkosdpduiuent tpancdopmanun tpaHcdopmaropa Al, uz-

I AOKYMEHT AidanvcAd 0 A7 Al2 1 3aHOCUTE MOKa3aHUs M3MEPUTEII
SNEKTPOHHOWM NOANUCHLIO
Ceptudkar: 112000002A633E3D113AD425FB50002000002A6 .KTUBHYIO MOIITHOCTH Q, Hngeﬁﬂﬂewm
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

NencreuteneHd: ¢ 20.08.2021 no 20.08.2022
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Tabmuma 1.1 — Pe3ynbTaTel CHATUA OKa3aHUI

U,B

P, Br

Q, BAp

Ilo 3dBCPIICHIN SKCIICPHMCHTAa OTKIIFOYIITC G,[[HD(I)HBHEIE HCTOYHHHK IINTAa-

Hust G3, ucrounuk oOecrnepedoitnoro murtanusa G2, Beikmouatenn «CETb» uzme-

pureid napameTpoB Pl u mogenu A3, ogHo dazHbI ncTouHNK TuTaHus Gl.

HCHDHBB}’H JaHHEIC TELGHHL[BI 11:, HDCTpDﬁTE HNCKOMEIC CTAaTHHYCCKIIC XapadK-

tepucTukn MomHocT Harpy3ku P(U) n Q(U).

Ald

A A LA
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A
IR 4
$ ]

RS 485 ; ?- X
J%J]’ i 4’2’ i
o 3s6] | 3173

A3 Al12

~ 220 B

| — | | —— |
i | }‘g | . | i P |
T Ll
oree |y =< |
| 2185 3721 3133 | L____ 542 2189 1456

G3 Al AT \L P1 Gi1 G2
W T Ay

[NOKYMEHT NOANWCAH

INEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

> TaTHYECKOII XAPAKTCPHUCTHKII MOIMHOCTII

TUYECKON Harpy3KIL
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Codepacanue omuema:

OTUeT JOJIKEH COJIEPHKATh:

1. HazBaHue paOoOTHI;

[{enb paboTHI,

KpaTkue TeopeTmieckue CBEICHUA,

OmnucaHue UCIOIb3YeMOT0 000pYyJOBaHUI I MaTEPUAJIOB;
[lopsmok BEINOTHEHUS paOOTHI;

Brruncnenus u o0paboTka pe3yJIbTaTOB;

N SN AN

BriBOgEL.

KonumponwvHble 6onpocol.

1. Kakne cxeMul 3aMeleHNs] IPUMEHUTCS JIS MOJIEJIMPOBAaHIS 11 pacye-
TOB TpaHC(OpMaTOPOB?

2. Kakne JaHHBEIE HEOOXOAMMEI JJIS1 BEIUNCJICHNS aKTUBHOI'O COIIPOTHB-

JIEHHS CXEMBI 3aMEIeHNs TpaHc popmaTopa?

3. OT 4ero 3aBHCAT IIOTEPU XOJIOCTOTO X04a TpaHcdopMaTopa?
4. B kakux ciay4dagx nOpuMeHstOT II-oOpasHble cXeMbl 3aMelleHHs
TpaHcdopMaTopa?
S. KaknmMn mnapameTpaMm XapaKTEpH3yeTCs YCTAaHOBHBIIMHUIICS PpPeKUM
PadOTHI
JlabopaTtopHasi padoTa Ne 2

Yemarnosuesuiuecs PeHCUMDBI pﬂﬂﬂpﬂ()ﬂﬂﬂiﬂ&ﬂbﬂblx JIeKMmpUudecKux ce-

L

meu.

I[env pabomsi: 11pnoOpecT HABBIKU M3MEPEHHS IIapaMETPOR YCTaHOBUR-

HICIOCA PCHKIIMA pHGDTbI JIMHHI SJICKTPOIICPCIa4.

F ) T
AOKYMEHT NOANMMMCAH
SNEKTPOHHOWM NOANUCLIO
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 HIHNXCA PCKIIMOB BBIIIOJIHARKOT JIA TOI'O,
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

eM paECManHBElEMBIﬁ pE}I{HM C TOYUKIT
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3peHNsI KadecTBa JOCTABILIEMOI ITOTPEOHTEIO 3JIEKTPUUECKON SHEpIrHMH U COOT-
BETCTBUS TOKOB B JINHUAX JOITY CTUMBIM TOKaM.

B pesyibrate pacuéra Taknmx peXKNMOB HaxO[dAT ITOTOKM MOII[HOCTH Ha
y4acTKax CETU 1 HAIPSAKEHUS B Y3JIOBBIX TOUKaX.

JI1s1 pacuéra BPYUHYIO JIETUE II0JIL30BATHLCSA METOAOM KOHTYPHBIX YpaBHE-
HUI, XOTA B IIporpaMmax Jist OBM nucmonb3yeTcs METO Y3JIOBBIX HaIIp K ESHUIL

PacuéTr mo MeToay KOHTYPHBIX YpaBHEHUN BeJeTcsd B JABa sTama. CHadala
OIIpeJIeIsIETCS IMOTOKOpacIpedelIeHIIe MOIHOCTEM 110 yyacTkaM Oe3 yueTa IIOTEPh

MOITHOCTIH II0 YPABHCHIITO.

T1 *
3 8;Zi=0,
1=]

rae: Si — KOMIUIEKC IIOJIHON MOIIHOCTH, IPOTEKAOIIEH 110 1-My Y4acTKy Ce-
TIU:
Z;" - KOMILTIEK CHO-COIIPSIAKEHHOE COIPOTUBIIEHIE 1-T0 yUaCcTKa CETII;
N — YICJIO YYAaCTKOB CETHU B KOHTYpE.
OTO YpaBHEHHE B KOMIUIEKCHEIX YIICIaX MOYKHO 3aMEHUTEL JBYMS YpaBHEHIU-
SIMI C BEIECTBEHHLIMUI BEJIMUNHAMU:
Il Il
= RRi+ Q% )=0,  FIRE QR )=0,
i=1 i=1
rae: Pi u Qi — COOTBETCTBEHHO aKTHBHAs U pPeaKTHUBHAs MOIHOCTHU, IIPOTe-
KaroIue I10 1-My Y4acTKy CETH,
Ri u Xi — COOTBETCTBEHHO aKTHBHOE I PEaKTUBHOE COIPOTURICHHS 1-TO
ydacTKa.
B pesyinbrate pacuéra 1o ypaBHEHILIM HaXOJUTCS IOTOKOpAaCIHpPE/IEIICHIUE
Oe3 ydeTa IoTe€pb MOITHOCTH.

Ha BTOPOM 3TalIC PACCHHTEIBACTCA IIOTOKOPACIIPCACIICHIIC C YHCTOM IIOTCPb

MOITHOCTH H HAIIPAMCHIA B Y3JIaX CCTII. )_—[HH 2TOI'O I3 BCCX HHﬁ,[[EHHBIX Ha IICPD-
OJOKYMEHT NoarnncAH

SNEKTPOHHOW NOAMUCHIO BC HNCTHUHHBIX IIPHHIMAKOTCA B4 E6J'IHBI’I
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
Bnageneuy; llleBGayxoea TateAHa AnekcaHgpoeHa IOTCPIHI MOIMHOCTH Hd YHACTKAX I1 IIOTOKII
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B HAHY4JIC I KOHIC KdXJO0I'0 YHACTKA, JABHI'dA’sICb B HAIIPABJICHIII OT TOHKH IIOTOKO-

pazzena K olopHoMy (OamaHCHUPYIOIIEMY ) Y3IIy.

2 2 2 2
_ﬂ%JPH] ’;[@3} R JﬂQEJPﬁ) “;(Q:E] X
UI‘IDM IO

MomHoCTE B Hauajle ydacTka 2 - 3:

H E . H i
Pra=Fp+ APy, Uoz=Uyp+4ly.

MOoIIHOCTE B KOHIIE CJIEAYIOMIEro yyacTka 1 — 2:

EC H E H
Ra=Py+Fp W= U+ Uop.

rine. P2p , O2p — pacUéTHBIE MOIITHOCTU B y3JIE 2.

AHaJIOrmIHBEIM 00pa3oM, JBHUTasichk B 00€ CTOPOHKI OT TOYKH IIOTOKOpa3Jea
B HAIIpaBJICHNN OalaHCHUPYIOMIErO y3ja, IPOU3BOAAT PacU€T BCE€X ITOTOKOB MOII-
HOCTU B CETIL.

OnpenennuB MOIIHOCTL BOIM3M OalaHCHPYIOMIErO Y3J71a, MOJXKHO HANUTH
HaIIpsDKEHIA BO BCEX TOUKaxX ceTu. Hampumep, eciiu N3BECTHLI MOIITHOCTH B Haya-
ne yuyacTka 1-2 Prl2 u Onl2, MOXHO ONpeAeIUTh HAIIPSKEHUE B Y3IIe 2:

|' 2 2

:{12 Q- 1P 12
| U 1,

Ilepeuenv ucnonbzyemozo 060pyoosaHus:

O0o3HayeHNE HanmeHoBaHME Tun IIapamerphl
Gl OpHo (pazHBII UCTOUHUK MUTAHN 2189 | ~220B/ 16 A
1000 BA
G2 HcTtounnk OecriepeOoilHOro IMUTaHUS 1456
~230B
NOKYMEHT MOANUCAH K TUTaHUI 218.5 | ~220B/10A
ANEKTPOHHOWM MOAMMUCHIO
Ceprudpnkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu; LleBayxoBa TaTtbAHa AneKcaHapoBHa ﬁ:(prMaTDp 372 1 S0 BA
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220/ 198...242
B
A3, A4 Mojens TpaHc popMaTOpHOII IIOACTaH- 3356 | 220B/0...20
[N 1 HAaIPy3KHU Br/0...20 BAp
A7...A9 Mogens JTImHIN 3IeKTpoIlepefaul 3133 | ~220B/03 A
AlS 9 .
KommyTaTop mzmepurens mMomHocten | 349 5 TOJIOKEHUI
Hamepuresns mapaMeTpoB 0...500B/0...5
PI, P2 42
’ ogHOQa3HOII ceTu . A /2500 BA

Yrkazanua no mexHuke oezonacrHocmu npu 66INOJIHEHUU ﬂﬂﬁﬂpﬂm&pﬂﬂﬂ

pabomol npedcmasnenst 6 Ilpunoxcenuu 1.
VYkazanusa no evinonneHuro nadoopamopHoi pabomol.

Yacme 1. HamypHoe Mo0enuposanue yCcmaHo8UBUIEZOCA Pexcuma pado-
mbl (pazsl pacnpeoenumeibHOU 3IIeKMPUYECKOU cemiu C 0OHOCMOPOHHUM NU-
MAaHuem

1. YOeaurech, 4YTO YCTPOIICTBA, MCIOJIL3YEMEIE B 3KCIIEPUMEHTE, OT-

KJIFOHCHEI OT CCTH 3JICKTPOIIMNTAaHIA.

2. CoegUHUTE THe3ga 3al[UTHOTrO 3azeMIIeHns " @” YCTPOIICTB, NCIIOJIb-
3YeMBIX B AKCIIEpUMEHTE, ¢ THe3goM "PE" ognodaznoro mcrounnka nuranusg Gl
(G3).

3. CoeIUHUTE anmnapaTypy B COOTBETCTBUU CO CXEMOI BIIEKTPUUECKOI
COEINHEHUN, IIPUBEICHHON Ha puc. 2.1.

4. YCTaHOBHUTE IIEpEKFOYATEIIEM KEJlaeMoe 3HadeHHe Kola(QHIeHTa
TpaHcopmaruu Tpancpopmaropa Al, Hanpumep, paBHBIM 1,0.

d. YCTaHOBUTE MEPEKIFOYATEILIMI JKEIaEMBIE IIapaMETPhl Mojeienn A7,
A8 NIUHHUN 3JIeKTpoliepesadul U Harpy30K B Mojierix A3, A4 COOTBETCTBEHHO paB-

HEIMU, HammpuMmep, S0 Om, 0,15 1T'vu 10 Bt, 10 BAp.
NOKYMEHT MOANUCAH i
SNEKTPOHHOM NOANNCHIO ) HaJIM4MN HAOpsKEHNS Ha €Tr0 BEIXOJE

Ceptuchmkar: 12000002A633E3D113AD425FB50002000002A6
Bnageney: ' ebayxosa TatbsaHa AnekcanapoeHa MIIOHKA.
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7. Bxnrounte BeIKIrouatenn « CETh» m3mepurerna napamerpoB P1 u mo-
nenent A3, Ad

3. Bxmrounte uctounuk oecrnepedoiinoro nutannd G2 u JoKAUTECh BhI-
X0/Jla €ro Ha yCTaHOBUBIIUIICS peKUM padOTHI (CBETOAUOILI Ha €ro JINI[eBOIl ITaHe-
I JOJI’KHEI IIEpEeCTaTh MUTATh ).

9. BxmrounTe ogHo (pazHEI ncToyHuk nuraHmsa G3.

10. Mensasa nosnoxeHne IepekirodaTensd KoMmMyTaTopa AlS, ¢ MOMOIBIO
maMmepurerd Pl, MaHUIy IMpyss KHONKOU «<», OIPEACIIANTE BEIINUNHBLI HaIIpsKe-
HIS, IIOTOKOB aKTUBHOI, PEAKTUBHOM M IIOJHO MOIIHOCTEN Ha MHTEPECYHOI X
ydacTKaxX HCCIeqyeMOoIl ceTu (Ipu monoxkeHmsx 1, 2, 3, 4, 5 nepekmodaTernns KOM-
MyTaTopa AlS mMepsoTCd IapaMETphl peXMMa COOTBETCTBEHHO Ha BXO/IE
TpaHcpopmMmaropa Al, B Hayane M KOHIE JINHUHU 3JIEKTponepeaaun A7, Hayale U
KOHIIE JINHUU 3JIEKTponepegaun Ag).

11. Ilo 3aBepmieHNN A3KCIEPUMEHTAa OTKIIFOYUHTE OJHO(A3HBIN HCTOUYHUK
nurtanusd G3, umcrtouHuk OecnepedoitHoro murannsd G2, Beikmrouatenu «CETb»

n3MepuTerd nmapamerpoB Pl u mogenenn A3, A4, ogHoda3HBIN UCTOUHUK ITHNTaHUS

Gl.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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Pucynok 2.1 — Cxema 111 13MepeHUs IIapaMeTPOB YCTaHOBUBIIIETOCS
pexnMa padoTHl a3kl paclpeIeINTEILHON SIIEKTPUUECKOIl CETU ¢ OTHO-

CTOPOHHHIM ITHTAaHIICM.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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Qacmv 2. HamypHoe moodenuposanue yCmaHo8UBULE20CA Pexcuma pado-
mbol (pazvl pacnpedenumenbHou I1eKMPUYECKoil cemu ¢ 068YCMOPOHHUM NUMA-
HUEeM

1. Y0eaurechb, UTO YCTPOICTBA, HCIIONIL3YEMEIE B SKCIIEPUMEHTE, OT-

KIIFOHUCHEI OT CCTH 3JICKTPOIINTaHIIA.

2. CoeauHnuTe rae3jga 3alliUTHOro 3a3eMJIeHIT @” YCTPOIICTB, NCIIOJIb-
3yeMBIX B 3KcIlepuMeHTe, ¢ rHe3goM "PE" ognodaznoro ncrounnka nutanmda Gl
(G3).

3. CoeIUHUTE anmnapaTypy B COOTBETCTBUU CO CXEMOI BIIEKTPUUECKON
COEINHEHUN, IIPUBEIEHHOI Ha puc. 2.2.

4. YCTaHOBUTE IIEPEKITIOUATEILIMU JKEJTae€MEIe 2HaueHHS K03 QUIIIEeH-
TOB TpaHCpopMalmu TpaHcpopmaTopoB Al n A2, Hanpumep, paBHEIMI 1,0

d. YCTaHOBUTE IIEPEKIOUATENIAMU JKEJIaeMbI€ IIapaMETPhl MOJEIIEN
A7.. A9 nuHNN 3neKTpoliepeaaun 1 Harpy3ok mojaenent A3, A4 COOTBETCTBEHHO
paBHBEIMU, Harpumep, 50 Om, 0,15 T'Hu 10 Bt, 10 BAp.

6. Bxmrounte nctroyHnk Gl. O Hammumm HaOpsKEHISI Ha €ro BBIXOJE
JIOJDKHA CUTHAJIN3UPOBAThL CBETAINAACS JIaMIIOUKa.

7. Bxmrounte BekmouaTenu «CETb» mamepuresnen napamerpoB Pl, P2
1 moaeenn A3, A4

3. BxmrounTe ucrounuk oecrnepedoiitnoro nurannd G2 u JoKAUTeCh BhI-
X0/Jla €ro Ha yCTaHOBUBIIUIICS PeKUM padOTHI (CBETOAUOILI Ha €r0 JINI[eBOI ITaHe-
TN JIOJI?KHEI IIEPECTATh MUTATh).

9. BxmrounTe ogHo (pazHEIN ncToyHuk nuraHmsa G3.

10. Menaa nonoxkeHne Iepekmodaresl KomMyTaTopa AlS, ¢ MOMOIIEBIO
m3MepuTers P1, MaHUIIYIHPYsI KHOIKOM «< », ONPEAEIIAINTE BEJIMUNHLL HaIIpsKe-
HI, IIOTOKOB aKTUBHOI, PEAKTHUBHON M IIOJIHOII MOIHOCTEN Ha MHTEPECYIOIUX

ydacTKaxX HccleqyeMoil ceTu (Ipu monoxeHmsx 1, 2, 3, 4, 5 nepexmodaTesns KOM-

A~

MYTAdTO[L _ﬂGWME_H-f ﬁfjnﬁ“'cﬁh_ TRl EKIIMa COOTBETCTBCHHO B HAYAJIC 11 KOH-
SNEKTPOHHOW NOANMUCHIO
Ceptudmkat: | 12000002A633E3D113AD425FB50002000002A86 > I KOHIIE JIMHUI 3JIEKTpOIIepeaaun AS:
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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11. C nomompro m3Mepureisa P2, MaHHOyJINPys KHONKOH «< », OIpe/le-
JIANTE BEJINUNHBI HAIIPSDKEHIS, ITOTOKOB aKTUBHOI, PEaKTHUBHOI M IIOJITHON MOIII-
HOCTEN B KOHIIE JIMHNINU 3JIeKTporepeaadn A9.

12. Ilo 3aBeplIeHHH SKCIEPUMEHTAa OTKIIFOYUHTE OJHO(A3HBIN HCTOUYHUK
nurtanng G3, ucrounnk OecnepedoliHoro nuraHusa G2, Beikmouatenun «CETb»

nm3Mmepuresell napameTpoB P1, P2 u mozeneii A3, A4, ogHodazHBIII HCTOYHUK IIH-

taunsg G1.
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Pucynoxk 2.2 — Cxema i1 I3MepeHUs lIapaMeTPOB YCTaAHOBUBIIIETOCH pe-

KIIMa pabOTHI (pazkl pacpeAe/INTEILHOM JIEKTPIUECKOIl CEeTU ¢ JBY CTOPOHHUM

AOKYMEHT NoanmncAH 1IICM.
SNEKTPOHHOWM NOAMNUCHIO
Ceptuchukar: 12000002A633E3D113AD425FBS50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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1. HazpaHue paboOTHI;

I{ens paboTHI,

KpaTkue TeopeTimieckue CBEICHU,

OmnucaHue UCIOIb3YeMOT0 000pYy JOBaHUSI I MaTEPUAJIOB;
[IopsgoK BEIIIOJIHEHUS paOOTHI;

Briuncnenns n o0paboTka pe3yIbTaToB,

NS R WD

BriBogEL.

R‘ﬂﬂmﬂﬂbﬂblﬂ 60NPOCHL.

6. Kakas Touka B CETU Ha3LIBAETCS TOUKOIl ITIOTOKOpa3aerna?
7. B ueM oTimune pacuéra 3aMKHYTBIX CETEN OT Pa30MKHY ThIX 7
JlabopamopHas paboma Ne3

Pecynuposanue HanpaxceHus 6 pacnpeoeiumebHblx 31eKmpUuidecKux
cemsx
I[enw: IIpnoOpecTu HAaBBIKI PETrYIHPOBAaHUA B pacIpeelINTeNbHBIX 3JICK-

TPHHCCKIX CCTIX

OcHo8bl meopuu.

PexxnM 3aMKHYTOH AJIIEKTPUUECKON CETH JBYX HOMMHAJILHBIX HAaIIpSKEeHUIT
(IIOTOKHM MOIITHOCTHU B BETBAX CETHU, HAIIPSKCHI B y3J1aX ) 3aBUCHT OT K03 () QUII-
€HTOB TpaHC(opMaInu TpaHCHOPMATOPOB CBSI3H, C IIOMOI[BIO KOTOPHIX

144 |
E=E+jE'=U;|1-TTk |,
1=1

rae E' u E" — cOOTBETCTBEHHO HPOJIOTIbHAs U IIOIIEpEUYHasi COCTAaBIISIOIIE

DIC;
NOKYMEHT NoanncAH |
SNEKTPOHHOW NOANKUCHIO » B KOHTYPC.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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