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NMPEAUCAOBME

Hacrosumas kAura oTpaxaer COASPNKAHHE KypcoB nekunit «JaibHue
ANEKTPONEPERAUH HePEMEHHOI0 TOKA» H «IIeKTpoTiepe;[adi M BCTABKM
IOCTOSHHOTO TOKA», YHTAEMETX B HAcTOsIIee BpeMa B MOCKOBCKOM 3Hep-
FeTHYECKOM MHCTUTYTE (TCXHMYECKOM YHHBEPCHTETES) CTYAEHTAM, CIICHH-
ATHIHPYIOIAMCT B 0ONACTH IEKTPOIHSPTETHUCCKHUX CHCTEM H CeTeH.
KHura ung oTaeiblbie ee maBkl MOIYT ObILh MONE3MEl M TIPH H3YYCHUH
JpYTHX KYPCOB, T pacCMaTpPHBAIOTCA BOTIPOCH [IepeIadu 3NeKT PUHECKOH
UEPrUM HA PACCTOSHME,

ITU Kypchi MeKUHH, 1a3BaHyi KOTOPBIX HHOTAA MEHATHCE NPH COXpa-
HEHHH M 0DOTalllCHUK UX COepRaHuA, yuTarres ¢ 60-x rojos NpouIoro
croierua. OHU GLLUTH NOCTaBIEHBI [10 MHUIIMATHEE 3aBCAVIOLEro Kade-
poi «JNexkTpHYecKHe CHCTeMbl» npod. B.A. BenuxoBa. BRITYCTUBIIErO
B 1960 r. kapry «[Janeuue anekTpolepenaany». B ocHOBy HTOH KHHTH
OBLIM TOJIOKEHBl HCCTeqOBaHHs, BHITIONHABIIHECH HM H COTPYAHHKAMH
xadenpol Ha Priudeckod Moiean siexrponepeiaun Kyidnimes — Moc-
KBd. 3a MocHeYIOINIHE TONE! MO 3THM KypcaM OBIJIO H3TaHO NIBa yueOHERIX
nocobus (1972 u 1985 rr), B HacTosmee BpeMs craBiinx DudmHorpadu-
qeckol penkocTrio. Kpome Toro, ORI W3JaH pAl METOAUMECKHX NOCOOMH,
ObLd pa3paboTaHbl H BBedeHbl B yacOHble U1aHbt 1abopatopueie paboTh,
pacueTHLIE 3a/IaHus, KYPCOBOE MPOEKTHPOBAHHE.

Ifpu malvcannn gasnoro ydebuura GulE MCIIONB30BAH BECH OTTBIT Lpe-
[OiaBaHHA YTIOMUYTHIX KYPCOB, HAKOTINEHHET 32 WeTeKllee Bpems kadea-
poil «3DnexTposuepreTnycckie cucreMbly MOUW. B yuebuuke npumenn-
TeNbHO K TpedoannaM yi1eGHOIO Kypca CHCTEMATH3HPYIOTCH CBEIEHHA,
IPUBO/IMMBIE B CIIELHANBHBIX, W3AHUAX W KYPHANBHEIX CTATBSX, PACCMAT-
PHBAIOTCS OCHOBHEIE BOIIPOCHI, CBA3aHHBIE ¢ TeOpHEH TIEpeilayd DNEKTpH-
HECKOH DHEPrUM MEepPeMEHHLIM H IIOCTOAHHBIM TOKOM. IIpH 3TOM TIaBHOC
BHHMAANWE Y/ICJAeTCA PeKHMHBIM XapakTepHCTHKAM MNIEKTpOIepesay.

PAn ipyrux He MCHEE BUKHBIX BONPOCOB, TAKAX KaK IEPEHATNIPAKEHHS
1 M30/1A0HA, KOHCTPYKTUBHAA TACTh JIHHHH, D2KOHOMUUECKHE [I0KA3ATEIH
IERTPONEPEdd, B COOTBETCTBUH ¢ YUeOHEIM TLIAHOM H3TATATCH B ApY-
IHX Kypcax, MOITOMY 3/IeCh OHW PacCMAaTPHBAIOTCA CHaTO MM Boolme
OMYCKaKITCH.

[lpencraenseTcd, 4To 3TOT Y4eOHHK, HECMOTPA Ha OTMeTeHHBIE BHIIC
orpaHndeHys, OyJeT Moje3eH HE TONLKO CTY/SHTAM M acnupaHTaM, HO
TaKXe HayyHBEIM palOTHHKaM ¥ WHKeHepam, paboTatomum B obnacti
[nepeaaty JEKTPHYISCKOH 2HePTHH.
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ABTOp TOHHMAET, YTO DTa KHMra, Kak W 1t00as BHOBL HaNMCaHHASA
pabora, He cBOGLINA OT HEJOCTATKOB W C WCKpPEeHHeH OMarofapHoCThio
mpUMET BCE 3AMEYAHHA 1 MOKENAHAA, KOTOPLIE BOSHHKHYT TPH 03HAKOM-
TeHHY C KHHTOH.

JaMeuadua Mpoceha Hampapaath no aapecy: 111250, Mockea, Kpac-
poxazapMendas, 14, Msnarenscknii aoMm MU,



FTACBO NMepeaAs

POAb 3AEKTPOMEPEAAY CBEPXBbICOKOIO
HAMNPAXEHUA B COBPEMEHHOW SHEPFETUKE

BeeaseHHe

DaexTponepenadl CBEPXBEICOKOTO HANIPAXEHHM 3aHumaior ocoboe
MECTO B COBPCMEHHBIX SNEKTPORHEpreThdeckux cucreMax. Odnamas
Oonbwol nponyckHod cnocoGHOCTRIO, OHU ABASIOTCA CHCTEMOODPA3YIO-
LIHMA JINHAAMH H TOBBIIIAKT HAZSHKHOCTE M YKOHOMHTHOCTE Padorhl
3HEProcHeTeMbl. KpoMe TOro, OHK SRISIOTCA MOMIHEIMH MEXCHCTEM-
HBIMH CBsi3AMM, o0eclleunBas GONbluye MEKCHCTEMHbIE NepeTOKH MOII-
HOCTH, TIOBEIIIAA TEM CAMBIM KHBYUECTE 006eAHHCHHOH CHCTEMDI,

B nmacrosnee pems cured’ YCTaHOBRIEHA CIeIYIOILas KiaccH(HKa-
M4 JAMHWE 371eKTpoTIepeadi: K JTAHAAM Bblcokoro HampaxeHus (BH)
OTHOCHTCS JIMHHH TNEPEMEHHONY M NOCTOSHHOTO TOKA € MexTydasHbIM
MAH MeXIYMOMICHEIM HanpsskeRHeM 10 400 kB, K IHHHAM CBEpPXBHICO-
koro uanpmxenaus (CBH) — neaum naupsoxeanem 400—1000 kB,
K NHHHAM YIBFTpaBRICOKOrO HanpsykeHua (YBH) — nuuuu nanpsaxernem
1000 kB u sEIOE.

B To e BpeMs [PHMEHHMTEIBHO K IPAXTHKE OTEHEeCTBCHHOMH aneKTpo-
oHepretuku K nHHAAM CBH otHocaTca v auuHuu 330 kB, nockonbky oHH
00/ \aKT MHOPUMH CBOMCTBAME, NPUCYHIMMH JHUHAAM §0/1€C BHICOKHX
KITACCOB HallPMKeHUA.

1.1. KpaTkui McTopuYecku 0630p pasBUTHA
saekTponepeaad CBH

[lepBEie ONEITEL 10 Nepeaade 3AEKTPHHUECKOH JHEPrMM Ha paccTOAHHE,
OYCTE A HAUa1a oucHe HeGONbINOE, H3IMEPICMOE KW.IOMETPAMH, OTIO-
ciarea k 70—80-m rogam X1X B. B 10 Bpems yke OO H3BECTHO ABA poza
BIEKIPUYECKOTO TOKA — NOCTORHHBIA ¥ 0HO(GA3HEIH Nepemenubii. [Ipn
3TOM B KAa4€CTBE OCHOBMOLO JHEPICHOCHTCNA PAcCMATPMBAJCH TOMBKO
[DOCTOSHHBIH TOK, NOCKONBKY W3BECTHBIE TOTNA oJHO(Ga3HMe ABHTATE M
IICPEMEHHOLO TOKA UMENH 04eHb HM3KUH, IPAKTHYECKH HYIIEBOH, TYCKO-
BOH MOMEHT M JI18 WX MYCKa TIPHXOMMIOCE HCIIONE30BATE JOIIONHHTER-

*
ME)KI(YHHPO}]H::U{ KOHq]C]JCHIiHﬂ no HonnIMM DICKTPHUCCKHM CHCTEMaM BLICOKOIQ HALIPA-
HCHHA
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Jple MEXAHH3MEL B 10 Xe BpeMs reHeparophbl M ABHIATElH uoc:'romfloro
yoka 067141aTy BIOTHE IPHEMTEMEIMI XapaKTCPUCTUKAMH U MOITH ObiTh
MCITOAB30BAHBL UL TIDOMBINLICHHBIX HENeH. TMo»ToMy H MmepBBEIE THHHH
»IEKTPOTICPENAYH CTPOUIUCH HA IOCTOAHHOM TOKE.

B 1873 r dpanuysckuil umxeHep K. GonTen Ha MEXAYyHAPOAHOI
BBICTABKE B BEHE MPOIEMOHCTPHPOBAT BO3ZMOKHOCTE MEpPesiauu 1eKTpo-
sHepryy Ha PacCTOSHHME HECKOIBKO Gonbure | KM, BKTIOTHB MEXIY IeHe-
paropoM H JBHTATE.ICM, NMPHBOIMBLIKM B IBMACHUE HACOC MCKYCCTBEH-
Horo IEKOPaTHBHOTC Boaomana, DapabaH ¢ xafeleM yKasawHOH AinHbL
[lpaBaa, Ueak Yy HC£0 Obla xpyras — He TPAHCMIOPT IHEPTHH Ha JaIbHHE
paccTOAuMS, & HEOOXOMMOCTL CHH3NTD HANPKCHUE HA JBHI'ATENE, KOTO-
phIff CTYXKHI TIPHBOZOM 1Mf HACOCA, MMTABUICTO UCKYCCTBEHHLIA BONO-
nan. [lepenasaemas MOMWHOCTEL cocTabnsna okono 1 kBrt, KITH stoii nepe-
naue ObiT O4EHb HM30K M3-33 00NbIIMX HOTEPh MOIHOCTH B Kabene. Tem
caMbiM ObLI4 [TOKA3aHA NPHHIHITHAILHAS BO3MOKHOCTh Nepeadun d1eKT-
POIHEPTHH Ha KAKOR-TO PACCTOAHUE.

Ve Torza 0bl10 AcHe, 4To HoBbicHTs KITJl imuun aaexkrponcpesadn
MO¥HO OBLIO WIH YBETHUEHEHEM CedeHHs IIPOBOIHHKA, HIH [TOBLILIEHHEM
ge nanpsoxeunst. [IOBBICHTE HANPSHKEHHE HCTOYHHKA LIOCTOSHHOTO TOKa
TeXHHKA TOTO BpeMeHH enre He Morna. [losToMy yCHIRA HHKEHEPOB
3TOTO IIEPHOAA OBLTH HAMIpaBiaeHe! HA TTONCK NMyTel YBENHZEHHA CEYCHHA
TPOBOACE JIMHUHA 3MEKTPONEpEadH.

Tak, npuMepHo B To ke Bpemsa {1874 ) pycckuil BoeuubIH HHKEHED
@A [Mupouknil TPEIIOKIT YBEIHIHTE CeeHHE POBOOHAKOB, HCIIONb3Y
PENBCEL KeIe3HOH A0POry Kak CpeacTBO 1111 TPAHCIOPTA NIEKTPOILEPIMH.
[nouaas cetenus peascoB npumepHo B 600 pa3 Oonelle ceueHUa CTalb-
Horo Teserpagoro npososa. OmelTh npoussoniance Ha Cecrpopelkol
HEJESHOH ZOpoTe, a peIbChl H30MHPOBAINCE OT 3eMAH U OJHH OT APYTOro ¢
NOMOMNIBK) I, TPOMACcielilore OPe3CHTa H CMa3KH MOJ0WBE PEILCOB
OuTymomM. JaTbHOCTh NePeJads COCTABIANA OKOTO 1 KM,

Heobxoaumo orMerHTE, uto @.A. TTupoukHii OBI1 He eIHHCTEEHHbIM
MHKESHEPOM, BCTABLUIUM Ha IIYTh YBEIHUEHHA CEYCHHA NPOBOAHHUKOB. Tak,
U3BECTHEIH HeMeUKHH anekTporexauk 2. CuMeHc, oueHHe B 1875 . suep-
FeTHYECKHe BO3MOKHOCTH Huarapekoro Bogonana, ONpeae:iui, 4To L

fepenayn ero 3Heprud Ha paccroanne 50 kM norpefyeTcs HPOBOAHHK

CevueHueMm 17 663 MM2.

Hecemorps na senpuemnemocts npemnoxenns ®.A. [upouxoro ans
SIEKTPOIHEPTETUKH, BIOCISICTBHY OHO HANUIC UPHMCHEHHUE APH HEKT-
PHOUKALNHN Welle3HBIX TOPOT.

Apyroit nyts nossitenns KILL anekrponepesayd — IOBRICHHE e¢
Hanpsprenus, 3ToT nyTh 10Tpef0Ba TIMTENBHOTO GCMBICTeRHa. To, 910
COBCPUICHHO OYeBHAHO cefivac, OBLTO Jalleko HE ACHO B TO BpeMd. 3aech
dieayer orMeruTh paboThl (PPaHLY3CKOTe HHKeHepa (BNOCIEICTRHH aKka-
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Aemura) M. Mdeupe u npod. Ilerepbyprckoro necmoro WHCTHTYTA
H.A. JlaauHoOBA.

B 1882 1. M. Jlenipe u yemenxuil urkeuep Munnep nocTponnu nep-
BYI0 JIUHMIO 3IEKTpoliepedadd NOCTOAHHOIO ToKa Mmucbax—Mionxed
anuuofi 57 kM. Hanpsxenne 3Toi anekTponepenadn cocrapnano 1,5—
2,0 kB, »Heprus nepefasagach [0 CTAITBHEIM HPOBOJAM THAMETPOM
4,5 mm, noaromy KIIJI nepenaun He npesriman 25 %. HecMoTps #Ha cTous
wuskui KT, 31a nepenaua uMena odcHE DONBINOE 3HAYEHRE, IIOCKOIBKY
OHA NOKA3a/1a MPHALHTHANBHYI0 BO3MOXKHOCTD MEPENadud 3IeKTPO3Hep-
IHH H3 JOCTATOYHO OONBINOE — B AECATKH KWIOMETPOB — PacCTOAHKE,

B 1885r. M. Jlenpe nocTpoMn HOByw 3inekTpomepemayy Kpeid—
[Tapux NPOTAKEHHOCTBIO 56 KM, [e B KATECTRE HCTOYHHKA 3IEKTPOIHED-
THH HCOOJB30BANMCE CHELHMANBLHBIE T[EHEPaTOphl NOCTOSHHOIO TOKA
HanpskenneMm 6 kB n maccoii oxono 70 1. KEIJ nepegadu 3aech cocras-
nan yxe 45 %.

OagHako madpHelnee noBuileHUE HANPAKEHUA MAIWH TMOCTOSHHOTG
TOKa, ICIABHBIM 06p£l30M KOMIICKTOPOB H ICTOYHBIX allllapaToB, BCTpe-
THIO CCPLE3HLIE TPYAHOCTH, CBA3AHHBIC C HX H20NAUMCH.

Ilyre panspcHinero MOBBINEHHS HANPMKEHHs! YICKTpONepenadn Obii
AaMeuen B paGorax JILA, Jlaunnosa. O UPeInoRMA Jii8 NOBbUIIEHHA
HAaIPSXEHHUA COE/TMHMTEL NOCISIOBATENRHO HECKOMBXO MAIlIMH HA KaXA0M
KOHIIE MWHHH. B 3ToM ciayuae kaxiaas MallMHA HMEeT MEHRIICE Hanpsxe-
HHE H, CREAOBATENBLHO, OONBIIYI0 HANEKHOCTL. OQHAKO W 37MeCh BOIHH-
Kal0T CIOXKHOCTH, CBA3AHHBIE ¢ [JOBRIIENHCM OOTEHLUHAIa KAKI0H Mocle-
AVIOMEA MaHHBl 0 OTHOMIEHHK K 3emme. O1cioga HeobXOIMMOCTh
H30ISIHH KOPNYCa MallHHEl OT 3€MJIH, TPHMEHCHHS W30JAPYIHUINX MY (T
IUIA CBA3H ¢ BAJIOM TypOHHE! HIH NPHBOTHMOrO B ABHKEHHE Arperara.

Hanbonec MolmHas nepefaya Takoro THoa GbId MOCTPOCHA LIBEHLAp-
ckuM HHkenepoM P, Tropu ot I'2C Mytee B npearopssx Opaninysckux
Aaen 1o T JInon. Dra auuus Obina BBeneHa B paboty B 1906 1. n uMena
Aruny 180 kM. ITpu wanpsoxenun 57 kB no Hedl nepegaBanachk MOIHOCTE
5 MBrT. C ogHoii cTopoHb! 310# mepenaun — na I'2C MyTbe — cToaau
TEHEPATOPHI NOCTOIHHOTO TOKA, COeAHHEHARIC TOCICAOBATSARHO, H30/IU-
POBAHHBIE OT 3¢MIH H BpallacMEIE TypOHHAMH Hepe3 H3OIHpPYHLIHC
My®THI, ¢ ApyTOii — B JIHOHE — GbITH YCTAHOBIEHE ABHIATENR [{OCTONH-
HOTO TOK&, TAKWKE COCAHHEHHBIC NOCACAOBATEIBHO M MPHBRONMBINHE BO
BpallleHNE Tpex(azHbIe TEHEPATOPRl, OTJABABUING PHEPIHIO B CETh MEpe-
MenHoro toka. B 1927 r. tunug Ouima pexoucrpyuposana. ITocnenosa-
TBHO ¢ NEPBOH THApocTaHNAeH OLINK BKITIOYEHB! CLUE IBE THAPOCTAH-
UHH. JlnuHa JHHHH HpH 3ToM Bospocna Ha 80 KM, a HampaKeHHE
yeenduuaeck 10 125 kB. Dra n1rHAL npocymecTBORAIA MOYTH A0 HAYAIA
Bropoli muposoifi poifHel. B 1938 T ona 6euta 3amenena Tpexdasznoii
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qandeil, [To »Toii cxeMe ObLTO TocTpoeHo oKoO 15 NHHHI dIeKTponepe-
Aa4yH, B TOM YHCAE 04HA B POCCHH.

TIOnKITKH PENIHTh OTPOMIEMY Mepeaadyd IEKTPOIHEPIHH ¢ UCTIOIb3-
BaHHEM TOJIBKO IMOCTOSHHOIO TOKA B TO BPEMs HE IPHHECIH yClcxa.
Tlepenaid MOCTOAHHOTO TOKA 31010 NEPHOAd MMM KPYIHEIE HEXO-
CTATKH, BAKHCANMWMH U3 KOTOPBIX SBMSAIHCH: HEBO3MOMNKHOCTE JAJbHCH-
IHCTO NOBBILICHUA HAIPAKCHUA ANA Iepeaadun IINCKTPOIHCPIdH Ha Goaece
ganbHWE paccroanus npu jocraroude Beicokux KILJL u cioxHocTs
oTOOPa MOIIHOCTH OT TAKHUX TIEpeay.

OOHOBpeMEHHO CO CTPOHTEIBCTBOM 2IEKTPONEPEeAaT MOCTOAHHOTO
toka yxke B 80—90-e ronel XIX B. Benuch MHTEHCHBHBIE PabOTHI
N0 HCTIOAL3OBAHUIO MEPEMEHHONO TOKA ANl IPOMBIIIIEHHBIX Lenei. Taxk,
B 80-x rogax XIX B. H. Tecna mpenioxui JByX(GazAyio CHCTCMY, [Ie¢
MOKHO OBLIO TONYYHTh BPANAIOIICCCA THJIE H TeM CaMblM CO3A4TE JBH-
raTcAb € HAYaIbHbIM BPAlAROMIMM MoMeHToM. OIHaxo 3Ta CHCTEMa
UMeTa PAX HeJOCTATKOR 1 TIOTOMY HE MOAYYHIA PacHpPOCTPaHEeHUA.

Iupokoe IpUMCUCHHE TOTYIHIA TpexdasHas CHCTEMA, Hauano KoTo-
poit monoxunr M.O Jlonwso-Jlo6posonbckuid. CiegyeT OTMETHTEB, HTO
B 3TOM HBNPaBA¢HHA paboTalH B TO BPEMA MHOIrME YHEHblE, ORHAKO
HMEHHO OH DOJLYMWI HAauOOJTEE YAauHble PCIICHMA, K YHCIY KOTOPBIX
OTHOCHTCH Tpex(a3Hbll acHHXpOLUbIA BHraTens 6e3 BbHICTYHAOUIHX
UOIFOCOB KaK C KOPOTKO3aMKHYTHIM, TaK U ¢ (a3sHBIM POTOPOM, Tpexdias-
HbiA TpancdopMaTOp M YETBIPSXNPOBOAHAN CXeMa TpexdasHod ceTu
¢ IYICBBM NMPOBOJOM. BykeaibHo B ‘revienue 2—3 feT Obinu pazpabo-
TaHbl BCE OCHOBHLIE INEMEHTHI Tako# TpexdazHol cHCTeMbl. ITOT yenex
OBI1 06YCIOBIEH TEM, YTO BCE 3TO OTBEYANO HACYLIHEIM NMOTPEOHOCTIM
MPAKTHKH.

HpoayMaHuHOCTh TEXHMYECKUX PCILICHHIA GBbIa TAKOBA, YTO 1103BOHIA
B TeucHue | roja copoekTHpOBATH H H3TOTOBUTE 000PY/IOBAHHE JUTA TIep-
BOI JIMHHH HIeKTponepeaun ¢ tpexdazaoll cucTeMol Toka. Ita NTHHHA
/IODKHA OBLIA DOBITH COOPYXKEHA K OTKPHITHIO MeX1yRapoIHOH 31eKTpo-
TexHUYeckoli BeicTanku B 1891 r. Ona umena mnuny 170 kM o1 I'DC Ha
p. Hexkap 6au3 mecreuka Jlaydden ([epmanud) no r. Opankdypr-na-
Maiine, rae orkpuIBanach BHICTABKA. | chepaTop MOmHOCTRI0 230 KB * A
HanpsxenneM 95 B paborar uepes ypexdasHbie TpaHchopMaTopsl, 110Ipy-
WEHHRIE B BaxK ¢ MacioM. TpexipoBodHad JIHAAL L1a AEPEBANNbIX OTTOPaX
¢ IpoiteroM okoyo 60 M HMena MeTHbIE NPOBOAA AHAMETPOM 4 MM, 3aKperl-
TeHHble HA ITHPEBRX QaphopoBO-MACTAHEIX H30nATOpax. Haupsixkenne
MENK coeTaBnsano 15 kB (npu HCTEITARHAX OHO NoRHHMaloCh 10 25 KB).
Ha npuemunom xoHue 6pul yeTaHOBIEH NMOHWKAWMHK Tpancopmarop,
OT koroporo npu nanpsxeHuy 65 B nATanace narpyska. B ee cocrae Bxo-
IUnyM Tpexdasubiii ABUTAaTEND, TPHBOTUBLIKK BO BpallleHUE IHAPABIUYC-
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CKHH HACOC MONIHOCTEIO 0K0n0 100 n.c., ¥ 6o1BII0E KOTHYECTBO OCBETH-
TeNbHBIX TaMI,

Ilyck 1MHMM 33eKTponepeladn cocrosica 25 asrycra 1891 n, KIIT
aeKTponepedadn npu MexaydasHoM Hanpsxenuu 15 KB cocraensa
75,2%, a UpH NOBBILCHUH HANPSKEHHSA a0 25 kB yBenwdHsaics
7o 78,9 %, 4TO 3HAYMTENBHO MPEBOCKOAMIO NPEANONATAEMOC 3HAYECHME
50 %. C 31010 MOMeHTA TpexdasHbic NTHHUKM INSKTPONCPLNaUM NepeMeH-
HOI'0 TOKA HAYANW UIMPOKO BHEAPATHCA B IPAKTHKY.

B 1901 r. 8 CIIA 6bl1a nocTpoeHa JHHEA 3nexTponepe1adn Ha 50 kB;
B 1903 1. nmanpsxenue B JMHMAX Bo3pocno no 60 kB. I[lepeaasBaembie
MOIIHOCTH B Ha4aJie BEKa BO3pocan A0 17 MBT, a 7anbHOCTE B OIHOM
cay4ae gocTHrma 350 kM.

B teuenue nepporo accstuncrus XX B. HA Tepsbli niaH BHIABHHY-
nacek npobnema uHelinol uzongumu. [0 3Toro BpeMeHH IIPUMEHSIHCH
IITBIPEBLIE H3ONATOPEI, KOTOPLIE HE LO3BOMAIH MOIHATH HATIPMKEHHE
seiie 70 kB. B 1906 r. B CIIIA 66114 H300peTeHBI OABECHEIC TAPEbiA-
TBIC M30TATOPL], NO3BOIHBLINE PEUTHTE NPoONEMY YBEIUYEHUA HATPsIKe-
HHA JIMHUH 3NeKTponepead. 3Ty H3MWISTOpbl ObLIH mpoodpa3oM H30IATO-
poB, TPHMEHSIONMXCH B HacTodmee BpeMs. C ux mpuMeHeHHeM OblM
coopyxkensl B 1908—1912 rr. neperie nunny 110 kB B CIIA u TepMa-
HUH. B caemyromeM JecstuwieTud HANPSKEHHE YBENHUWIOCH eme B 2
paza — B 1920 . no 165 kB, B 1922 1 mo 220 kB. CoorBeTcTBEHHO YBE-
AHYUIHCL H IEPEIABaEMbIE MOLHOCTH,

OuI0BPEMEHHO € POCTOM HANPIKEHHA BO3HHK1A MPobaeMa KOPOHHPO-
BaHHA MPOBOAOB U CBA3AHHBIE ¢ HeH moTepu sHeprun, MUoroducieHHbie
neeteaosannd, npopogueinuecs B CIIUA, Auriuu 4 Poccuu, mokasand,
qT0 ITY TPOOIEMY MOKHO PElUHTh ABYMS By TAMU. [IepBuiii #3 uux — 1pu
OMHOM UPOBOAE B (Paze — 2aKNIOYACTEH B YREIHMCHMH THAMETPA 3TOTO
OpOBOL2 AN CHUKCHMS HAIPSKSHHOCTH 3MEKTPHIECKOI0 ITONS Ha ero
noeepxHocTH. Bropol {(npennoxerue B.O. Murkesnya, 1910 1) npeino-
naraer NpUMEHEHHE PaCieNnIeHHbIX NPOBOA0B KA I0H aszbl THHHH,

Oba 5TH HaIpaBIeHWs HAIWIM CBOE NPHMEHEHHE B IIPAKTHKE M
HCTONB3YIOTCH JI0 HACTOSUIETO BPpEMeHH.

PocT manpskeuMii # NepelaBaeMblX NO JNUHUAM BIEKTPONIEPEAAYM
MOUTHOCTEH MO3BOJIHI NepeHTH OT MENKUX I0KANBHBIX MIEKTPOCTARLME,
THTAIOWHX OTAE/BHEIE NPSIIPHATHA W JlaKe OTICNLHEIC IOMA, K COOpY-
JKEHHIO KPYMHBIX MIEKIPOCTAHIMHE, KOTOPbIE MOTIH 00ECTeUUBATE IEKT-
po3HeprHel ueble TPOMBILLICHHBIE PAHOHE.

B nopeso:nounonnoii Poccun 66110 nocrpoeno okono 200 kM auHMi
anekTponepenatn waupsxeaneM 10, 35 u 70 kB, IMocie Oxtabprckoii
pesomionuy o niawy FODJIPO B 1922 1. Opia nocTpoena nepsas IHHAS
110 kB Kamnpa—Mocksa. Ilpu coopy:xeHun ruapoctraniuyy Juenporac
18 NCPeladn €€ MOUTHOCTH OBIIO PEILCHO WUCLOAB3OBATL HANpAKEHHE
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150 xB. llepsas NHHHA TaKOTO HanpsXeHHs Oblia BBeleH2 B paboTy
g 1932 . B cBasu ¢ coopyxenuem Huxue-Crupckoil [3C na p. Ceups,
coeapnsomeil Jlagokckoe W Onexkckoe o3epa, B 1933 r. 660 nHauato
crponteberso nepsoil B CCCP murnn 220 kB Huxuecsupekas 'OC —
r. JIeHUHIpaI.

Tlau TODPAC 3an0:ui OCHOBY IS CO3IAHUA SHEPreTHHECKHX CHC-
tem. Ilepauie sdeprocrncTembl — Mockosekan u [leTporpanckas — Oblau
cozaatbl B 1921 & Bo sropo#t noaosuue 20-x rogos OwIA 00pa3oBaHBI
Wpanobekad, PocTosckad, Jlonbacckag, YpalbcKas dJHEPIOCHCTEMBL M D,

IMapannensHad padoTa MCKTPOCTAHUNH B JHEPrOCHCTEME QAET BayK-
HbIE [TPEMMYLICCTBA MO CPABHEHHIO C HX H30/JHPOBAHHOK padoToi. lpu
COBMECTHOR paboTe DACKTPOCTAHUHH YMEHbLIASTCA HCOOXOAMMBIA Olle-
paTMBHEIH ¥ PEMOHTHBIH pe3eps, IOSBIAETCS BO3MOKHOCTL PCMOHTa
OCHOBHOI'O 00opynosanus 6€3 OTKMoYcHHS norpefurcaed, co3zalwTcs
YCIOBHS [ BhIPABUUBAHWA TpapHKa TEMI0BMX craHind u Hosee
2hdEKTHBHOIO HCTIOTB30BAUMA MOHIHOCTH I'M/IPABIHTECKUX CTAHUUH.

HInpokoe crpoHTenneTsO 31ekTpuyecKuX ceted 110 kB B Hagane 30-x
I'C/AOB TIPHBEIC K TOMY, YTO 3TH CETH OXBATHIH OONbLIUIYIO YACTh PAOHOB
Ueurpa, ¥paia u Jlonbacca. C 21010 BpeMCHH HaYanOCh COENHHEHHE
INEKTPUUECKHX CETCH NPUMEIKAIOIIMX OlMHA K APYTO# 3HEPTOCHCTEM.
B 1933 r. coennHunnce cetn HMBanosckoif 1 TOPHKOBCKOHR SHEPIOCHCTEM,
cetu Jondacca u Pocrosckoll oHeprocucremel. B 1935 1. Gr1mo ocymect-
BAeHo coegnHeHHe cereli MockoBckoit n [opbkoBeioil cHerem. Takum
00pazom GbLI0 MONOKEHO HAYAN0 CO3AANHIO SHEProo0BEIMHEHUNA, MM
o0BeIHHEeRHBIX dHeprocucTeM {O02C).

B 1o ke BpemMs OBICTPO Pa3BHBANOCH CTPOHTEIRCTRO THHuiE 220 xB,
KOTOpHIE CTald HPHOGPETATE XapakTep CUCTeMOODPAIyHMUX CBA3eH
B MomHEIX ODC. B 1940 1, 6nina coopyxkena munaua 220 xB Iuenp —
Houbace, coeauumpmas JoHOacckylo M KHEBCKYI® 3JHEPTOCHCTEMEL,
6sl1a cosgana OBC KOra co cBOWM IHCIETYEpCKHM ynpasieHneM. Oce-
Hel0 1941 © Geina sseneHa B palory AHHus 3nexTponepedaun 220 kB
Prionackas [PC—Yrnuuckas [ 2C — Mockea. Ilocne soiiHel npotece
co3anus OGBEAHHEHHBIX FHEPTOCUCTEM MTPOAOTHMIICA.

Brimonsenue maaga [OIPO opuseno kK HeoOX0AAMOCTH MoaepHH3a-
LA CTapBIX H COOPYKEHHMS HOBBIX 3dBO;I0B JNEKTPOTCXHHYCCKOH npo-
MBlLTeRHocTH, Bes vero vy miad ['ODJIPO, ny aaneHeluad snekTpudu-
KA CTPaHBl HE MOTK ObITh OCYLUCCTBICHBL.

Eme a0 Bemuxodt OTedecTBeHHO! BOHHEI B Hamedl cTpaHe ObulH
HAYATHl HCCISHOBAHMA, CBA3AHHLIE ¢ CO3JaHHeM O0OPYIORAHHS IS
AuguiA ewe Gonee pLicoRHX HanpmxeAwit: 400—500 kB. [Nocne BoiHbI
3TH Wccle oBaHNA OBLIH MPOJOKEHbL ¥ 3aBepuinich B 1956 . BBOOM
& pabory amuun snexrponepenaun 400 kB Kyibsnerckas TDC — Moc-
¥ea. Kak nokaszam OneIT HANAAKH H LICPBBIX JIET JKCIIYaTauuu, paspado-
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TaHHOE 00OPY/I0BAHKE MMEI0 ONPENEIeHHbIE 3aMachl NPOYHOCTH H30MIH-
IHH, 4YT0 Jal0 BO3MOKHOCTE [OCHE He3HAYMTENbHbLX WIMEHEHMH
COOPYKaTh TaKHe 3NEKTpoNepedadn Ha Hanpsxkenne 500 kB. B 1959 ..
OblTa TPUUATA B DKCILTYATaluI0 nepBas uens 500 kB 1uHHM dnekTpone-
penaun Boarorpad — Mocksa, a yepes roa sTopas. B nauaze 60-X ronos
AuHKUA sneKTponepenaun Kyhooiinerckas I'"3C — Mocksa Taxke Opina
nepesejieda Ha nanpokende 500 xB. C storo ppemenu nuuun 500 kB
HATATH [IMPOKO TIPHMEHATLES B HAlIed crpane.

B xonue 50-x romos Gwimn nocrpoeds nepeee tunan 330 kB, koto-
phie MONYTWIH pacrpocTpancnne Ha Cesepo-3anaie cTpannl, YKpanHe H
Cegeprom Kanxase,

PasBUTHC [POMBIILICHHOCTH B IIOCICBOCHHBIE TOAEI 1OTpefoBano
yBeln4enus BuipaloTKK AEKTPOIHEPTHH H, KaK CNC/CTBHE, YBEIHUCHAA
MOILIHOCTH MEKTPOCTAHNMA. B aTH ronsr 6eITH paspaboTalbl [CHEPUPY 10
e B6a0kH MOIIACCTBEY 300—3500—800 MBT w14 TErmoBLIX MIeKTpo-
cTaHiui M 10 640 MBT ama ruapocrannuil. Ha aToMHEIX 37eKTpoCcTaH-
umax Owumd eBesiennl Gaoxu no 1000 MBT. B pesynsrate MoWHOCTS
OTAENBHBIX TEINIOBBIX HIEKTPOCTaHUWH gocTurna 2400 MB1, atoMubix
4000 MBT, ruapocrarmuii 6000 MBt. B nepcnextuse B naweil crpane
BO3MOHHO coopykerne I'3C momuocte 15—20 B,

Coopyxenne TOC u ABC momuocteio 2,4—4,0 T'Bt norpebosaio
ALIBHECHIIErO yBEeIHYEHHS HANPAXKEAUs THHHHA, Npe/Ha3HAUYCHHBIX A7
nepenadn MOMIHOCTH Takux craHumil. fTosromy eute B 50-¢ roael ObIIK
HAYAThl HCCIIENOBAHMA 1O CO31AHUI0 oOOPYIOBAHAA s JHHHH 600—
750 xB. Ilepsas manus nanpaxenueM 750 xB Konakoeo — Mocksa npo-
TAKCHHOCTHIO oxono [00 kM Obl1a BBeseua B pabory B 1967 . Bno-
CAEJCTRMY B ¢TPAHE OLUT TOCTPOEH €lIe USIbli pag TakuX NHHKH. Moxkuo
Ha3BaTh jiBe W3 HuX: /lonbacc— BrurAnLa — Anpdepruplia (Bedrpus)
o Jlenunrpan — Kanuunnckas A3C — Konakoso — Mockea.

B 70-x rogax Obl34 HauaThl padoThl 110 CO3ANKK 00OPYA0BAHMA A7id
JIMHME yawTpasbicokoro Hanpmxends 1150 kB. Tlepsas B MHpe IMHMA
3700 Klacca HanmpaxeHus Jxubactys — Koxuetas — Kycrauaih — Uena-
OMHCK BBOIMIACE B CTPOH ouepeasMd BO Bropoii morosuae 80-x To0B.
Bbuin Takke coopyxkensl mHami 1150 kB Oxubactys — Bapnayn w Bap-
Hayn — Hrar. O0mas ATHHa 3THX THHHEA cocTag:meT 2350 kM.

OCBOEHHE KaXJOro CICAYIOWICIO Kiacca HanmpsukeHns Tpedoaio
OONBIIMX YCHAMH TIO BBITIONHEHUIO CEPbE3HBIX HayYHO-HCCNEIOBAlEIb
¢KHX paboT, paspaloTke H OCBOSHHIO BHITTYCKA HOBOTO OBOpYAOBAHHA.
BakHo 0TMETHTb, YTG BCe 3TH paloThl GLUTH BLIMOIHEHbLl OTEYECTBEH-
HBEIMH HaYYHO-HCCIIEN0BATENbCKIME H KOHCTPYKTOPCKAMM KOLIEKTHBAMH

H BCE 060py,IIOBaHPI€ IS IMHHER JNMEKTpoIIepeIadn OBLIO MICOTOBIEHO HA
OTCUYCCTBCHHEIX 3aBojax.
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Kak B0 BpeMs Beimondenng muana ['OFPIIO, Tak u nocre ero peany-
3aly B HAIIEH CTPaHe OCYMECTBIIOCH HHTCHCHBHOE CETEROC CTPOM-
renpcTBO. OcoBEHHO HHTENCHBHO OHO BENOCH B IIOCICBOCHHBIE IO/,
npH FTOM HanGOIbLISE BHHMALHE YACANOCH PACHPEASTHTCILHBIM CETHM.
B ro ke BpeMs OBICTPO POCHA ¥ HPOTAKEHHOCTH CHETEMOOOPA3YIOMHX
auEdil anexTpornepeaatn S00—750 xB. TIpencrapuchue 00 310M Aaer
tabm 1.1

Q6umas NPOTAKEHHOCTb D1eKTPUUecKu) ceTel Hampaxeudem 110 kB
y Bhie K 1991 £ coctapnsina cpime 650 veic. KM. [JosiBnenne THHHH
330—500—750—1150 kB ¢ BEICOKO# MpOmyckHOH CrnocoOAOCTRIO NO3-
BONTHJIO TIPHCTYIIMT K PEUISHNIO 33184 CHCTEMHOTO XapaKTepa: NOBLICUTD
HAZEeKHOCTh paboTHl CYMECTBYIOLMX DHEPrOCHCTEM W ¢031aTh 00Le/H-
HEHHBIE DHEPrOCHCTEMB!, OXBATLIBANOINUC KPYTHBIE DPCLMOMBL CTPAiLL,
taxme kak ODC Leutpa, O3C Cesepo-3anmaza, O2C Cpenneit Boarn
u pAa ap.

CoopyxeRHe NepBbIX AWHKIA IeKTponepeiadd 300 kB nomoxnio
Haua 0 cO3NaHMK ExnHoil »HepreTnueckol cucerembl (EDC) crpaHebr
B 1956 . ¢ BRonom B paboTy mepBoi uenu snektponepenadn 400 kB
Kyi6eimes — Mocksa OBLIH CoejiMHEHBI 3HeprocucTeMsl Llenrpa u
cpeaneit Boarw. B 1959 1. Gbina Bpejcua B padoTy JTHAMA diCKIpOLEpe-
aauy KyitGwimes — Byryaema — 3aatoycT -— CBepANOBCK, COCONHNE-
man ODC Cpeuueli Bouru © 3HEPrOCHCTEMOH Ypaia H 3HEpProcHcre-
mamu [Ipexypanes.

Taéanna 1.1

YeragoBJeHHBIE MOUTHOCTH 3AEKTPOCTANUHA M OPOTAXKEHHOCTS JICKTPHYECKHX CeTel
220—1150 xB CCCP

Lonel
1960 1965 1975 1980 1985 1991
29,1 53,9 | 153,1 | 2234 | 265,3 | 288,2

[Moxazares

Yeranosneiinas MOIIHOCTE
aekrpoctanuuil, FBt

Bricntee Hanpmkenme siextpu- | 300 500 750 750 750 1150
9ecKHX ceTel, kB

TlpOTAKERHOCTE 2ICKTPHUECKHX.
CETCH, TBIC. KM

220 xB 9,68 17,2 | 44,55 | 72,63 | 90,29 | 196,52
330 kB 0,66 | 4,58 148 | 23,63 | 27,66 | 31,93
500 xB 4,4 5.9 14,67 | 23,75 | 36,85 | 43,93
750 kB — 0,09 1,68 2,86 | 4,35 7,11
1150 xB — - — — 0,89 1.9
BUBJTNOTEKA 17
Mock, SHB‘ 1Y, MH-Ta,
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B panenefieM padora no cozganur EDC nposomxanace. @opMHpo-
panuck OIC Kazaxcrana, Cpeaneit Azuu, Cubupn, rae cucremoodpasy-
omuMy 6pnn ceth 500 xkB. K 1990 1. npaktryeckyw ncd TEPPHTOPHA
cTpanbl, 3a HckliodenueM JaimbHero Boctoka u pecnybnux Cpennedt
A3nu, DEITA OXBadeHa INEKTPHUSCKHMH ceTAMH EIHHON 3HEProCHCTEMEL.
DT0 AaBaj0 LENbH PAT OPENMYIICCTR: IOBRITCHNE HadeXXHOCTH 3HEpPro-
cHaOWeHUs, CHHMKEHHE MOINHOCTH DPEMOHTHOrO Pe3cppa, BO3MOMXKHOCTB
HCTOIE30BAHAS MEXCHCTEMHBIX TIEPCTOKOB MOLIHOCTH 3a CUYET CJBHIa
110 BPCMEHH MaKCHMYMOB HATPY3KH H PAIL Ap.

[locne pacnaga CCCP ua Teppuropnn Poccuu octanocs 454 1oic. kM
JNMEKTPHHCCKHX cerell, B3 HAX HAa KOKABIH Kiaace KanpiXeHHA IPHXO-
aures (no cocroAnuio Ha 2004 r.):

Hanpswenue, kB............... §110—150 220 330 500 750 1150
Jnuna cerefl, THIC. KM ....... 299 100,7 112 38,6 3,5 0,95

QnHako mnapamnensuas pabdoTa sueprocucreMm Poccuu, HEROTOPLIX
crpad CHI' w baxrum, HeB3upas Ha pAIl CNOKHOCTEH, COXPAaHHIACH
A0 HacTOALIETO BPEMEHH.

AHaJIOrHYHEIE [IPOLIECCH], CBA3aHHBIE ¢ POCTOM HOMHHAILHOI'O Hamlps-
AEHHS H CO3TAHHEM BHEPIrOCHCTEM, B TOM YMCIE 0OBE/IHHCHUBIX, NPOUCKO-
auny u B ap. rocynaperBax: CIHA, Kanage, ctpanax EBpornbl 1 MHOTHX 1p.
Pocr nrovunanenoro vanpsxenns B CIHA (cosmectHo ¢ Kananoii) u
CCCP noka3zas Ha puc. 1.1. Haubonee BEIcORoe nanpAxKeHHe, NPHHATOE B
eBporleickuX cTpanax, 380--420 kB. B neesponeiickux cTpaiax noy-
YMIM [TUpokoe npuMeHernue auHHU 500—550 kB. Hx cTpoaT Takxke B
CINA, Kanane, fAnonnn, bpazunun, ARCTpaann M psie APYTHX cTpaH. B
HEKOTOPRIX cTpanax — Kanage, CILA, Bpazuann, Benecyane 1 IOAP —
nocTpoctsl JMHHR 735—8&00 xB. Munnu 750 B ¢ nomomero CCCP
coopy:xeHbl B cTpanax Bocrounoll Eeponrl: Benrpuu, [lonbie, Bonra-
pHE ¥ PymEHIN.

B 70-e ronwt XX croxerus B Benyuux crparax Mupa (CIIA, CCCP,
Snonuu n Utanuu) paseepdaynucek HeCIeI0BaTCILCKHEe padoTE 1O co31a-
HHK) o60pyIOBaHMS ANA THHHE YIETPABEICOKOTO HAMPOKEHMI — CBBILIE
1000 kB. JIuaun YBH Gwman coopyxenst 8 CCCP (1984 1) u Snonmn
(1993 ).

Wurerpaiuontbie mpolecck B 00IACTH YHEPTETHKH IPOIOIDKAIOTCS.
CyllecTryeT pAZ MPOEKTOB, KOTOPEIC HMIHPOKO OOCYKIAKTCH M KOTOPHIE
HAIPABIEHB] Ha CO3AaHNE O0IETO PHIHKA 31eKTPOoIHepriy Ha Eppoasuar-
CcKkoM KOHTHHeHTe. Cpenu aux MOXHO YIOMAHYTE banTHHCKOC dHEPreTH-
YECKOC KOILUO, ¢BAsEBalwiee |l crpad perHoHa bantuiickoro Mops,
H HepuoMopckoe 3HeproodLeaHHeHHEe. PaccMaTpUBAIOTCS BAPHAHTEI pas-
BUTHA CBA3CH MExAy 3HeprocucTeMaMd Erwnta, HMpana, Typuun u ux
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Phe. 1.1, PocT NOMHBAILHOr0 HANPAKEHHA JTHHHH YexTponepenaun 110—1150 kB
B CCCP (1) m CHIA coBMecTHO ¢ Kanagod {2) v

cocamuenns ¢ O0benwHeHHOH 3IReprocucTeMoll Cpeaneil Asuu, cosga-
HHE CBAlel Mexay sHeprooObenusenusmu Poccuu, KuTas, SMoHMH,
Kopeu u np.

HauuHas ¢ 70-x rogor XX B. YCHRHSI YYEHBIX H HHXECHEPOR PAITHI-
HBIX CTPaH MHpa HalpaBleHbl HA pa3padoTKy JHHKI JICKTPOLCPEIadH
HOBBIX THIIOB, HMEIOLIHX MNOBLILICHHYIO NPONYCKHYIO CHOCODHOCTH
H crioco0HEIX TIPHHYAHTENEHO H3MEHATE IMEPeNaBacMyr 1O HUM MOIl-
HOCTB B COOTBCTCTEMH ¢ PEXHMMOM cucTembl. K TakuM ITHHHAM MOXHO
OTHECTH YTIPaB/IgeMble CAMOKOMIEHCHPYIOLIMECH TMHUMH, TMHHM CO CONH-
KEHHLIMH MeXY(PasHbIMH paccTOSHMAMHM M HHOH KOHCTpYKLIMEH Qa3el
HO CPpaBHEHHIO ¢ TPATHIMOHHBIMM THHUAMH, THOKHE THHHH OepeMEHHOTO
TOKd, OObITHO-KOHCTPYKTOPCKHE MPOpabOTKY B 9TUX HAIIPABISHHAX [IPO-
IOJGKAKOTCA 10 HACTOALLETO BPeMEHH.

Jis peniennst psita 3aja4 dICKTPOSHEPICTHKY B HEKOTOPBIX CTPaHax
HCI0AB3YIOTCA IAEKTPONepeaadt W BCTABKH NOCTOAHHOTO TOKA.

1.2. CywiecTayowMe WKAAL HANPAXEHWH
M UX NMPUMEHEeHHe B PU3HbIX CTPUHAX MHPG

B Poccuu HCTOPHYECKH CIOKHINCE IBE WKANbl HOMHHATBHBIX HATIPA-
KeHMi, B KoTopele BxoaaT kak JHHMM CBH, Tak 1 munun YBH. Ileppan
Wwkaga 110—150— 330—750 xB, Bropaa 110—220—500—1150 xB.
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Kaxnas »3 TOCTENyHOIHX CTYTEHEH B 3THX ILKANaX NpeBLHUALT TPEIb-
AYLIYI0 OPHMEPHO B 2 pasa, 4TO MO3BOAAET MOJHATL HPOMYCKRYIO CHO-
cOOHOCTE MEKTponepeayy NpUMEpHO B 4 pasa.

DTH WKAAbl HANPSKEHHA HMEIOT CBOH 30HBI npuMencAns. Ilepsas
WKaNa moayuuia pacnpoctpadenne B Cesepo-3anagunix obnactax Poc-
cuu, Kapeann, na Konnckom nonyoctpobe n Ceseprom Kapkase. Cesasn
oObennucHHOH cuetemsl Ceeepo-3anana ¢ Koanckoil aHeprocHcTemoi
BBIOOAHEHE Ha HanpakeHHH 330 kB, O3C Cegepo-3anana ¢ OJC Len-
Tpa — Ha Hanpsxenuu 750 kB.

Bropas mkana manpaxennil npuMenserca 8 Ligntpe PoccHy H perto-
Hax, PAcIIoI0keHHBIX K BocToky oT Mockeel. B Ilenrpansroll 3o8e yIio-
MAHYTBIC ABC WKAJILE MHOCAA Hak:13auBaloTces (mmmun 500 u 750 xB),
B 10 xe ppema k Bocroky oT Mockeri, Braiouas Cudupe 1 Jansunii Boc-
TOK, HCTIOAB3YeTCA TONBKO BTOpas MKajla HanpsxeHud, Takoe pazaene-
Hue JIBYX LIKaJ 110 PasHYHEIM TEPPHTOPRAM HMCCT CBOM ITPEHMYIIECTRA
C TOYKH 3PEHHA DKCILIYATAKH CETEBOIO XO3AHCTRA.

3anadnas Espona. B 3anaanoil Espone cywectsyer aueproodpeayne-
une UCPTE, Brawuaromee 12 cTpar, K KOTOpOMY Teneph MOIKITHUEHEL
n crpansl Boctrousofi Espomnml. Crpamsr Cereproit Eeponsl cozaaiu
3neprocdneantenne Nordel System, pxmogaromee [1senuro, Hopeermo,
Quansuanto v Jaumro. Fueprocderema AHrInE paboTaeT napaieisio
¢ UCPTE depes noip0AHY O THAHID JEKTPOIEPEAIUU MOCTOIHIIGIO TOKA,
[lonoOHble NUHHH 3TEKTPONEPEIaTH CBA3BIBAIOT TAKHKE IHEPTOCHCTEMEL
Ulsenuu, Januu u TepMaduu ¢ sHeprocucreMamd [lsenun u OHHIIH-
auu. Poceus cBiasasa ¢ Nordel System depes BeTaBky MOCTOSHHOTO TOKA B
T. Bridopre mowgocteie 1420 MBr. [Ipeanocaaraeres COOpY:KeHHE O
BOINOH NHAMH MocToannoro toka BeaukoOputanus — Hopeerus npors-
XKEHHOCTBIO 724 kM ¢ nponyckdol cnocobuocteir 800 MBT.

OcCHOUBHLIME CHCTEMO00PAIYIOMIMMH THHUAMK ePEMEHHOTO TOKA B
¢rpaHax 3aua;noil Esponm, exopawux B UCPTE, ABAAKTCH JTHHHM
nanpmxeHaeM 380420 kB. Juonun 230 kB ® aupuu 110—150 kB
BLITQIHAIOT QYHKUMH paclipeaenuTe bubXx cereit, Hanpsxenus 500 u
750 kB B 3amaawoit Eeporne He WUCHOIB3YWTCH, 0AHAKO BO Dpaniuy
B CBA3Y ¢ POCTOM HATrpy30K pa3paloTaH TIPOEKT COOpYAKEeHHS JHHHI
RanpsoxenreM 750 kB, ITpx 3ToM npennoaaraeTes HCIOAb30BAaThH BHOBE
coopyxeunble JMHEK 380 kB ¢ aByMa npoBonamu B dase Ha IBYXLENHEIX
OIopax M NoABecKH 0ZA0H mend 750 kB ¢ reMHu Xe npoBogamMH.

Coeounennvre [imamer Amepuxy. [lepBbie IEKTpONEpeIadd Hanps-
weHuem 110 xB 6wt moctpoedsl B CHIA eme B 19101, 220 kB —
B 1922 1 3areMm nosBuacs paj APYTHX HOMHHANBLHBIX HAmpsHKEHMH, 4TO
00yci10BIeHe DOMBIIMM KOTMYECTBOM (DHDM, NPOH3BOMBINHX 3NEKTPO-
TeXHHYecKoe obopynoBanue. B 50-¢ roas Ob11M ocBOEHB! THHHH 345 kB,
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s 1965 . OplIa BKIOYeHa mepead auHEA 500 kB, B 1969 . — munus
765 B, a B 1970 . Bonuia B paboTy AHHUA 31eKTPOTEPEAUH TOCTONH-
woro Toka 400 kB anunoi 1400 kM (TuxookeaHckas nepenada), Mpoxo-
agimas Baodb 3amanHoro nodepexbs CLIA. HecMorps Ha mectpory
HOMUHANbLHHX HaNpKeHHH B 9ToH CTpadHe, MOXHO BBUIGJIHTB IBE
[IKATHl, KOTOPAIE UMEEOT CBOM 30HH npuMeHenus, Tleppas ulkaiaad BKIO-
yaer HanpokeHus 138--345—765 kB u uenoarsyetca ua H0ro-3anane, B
I{entpe u Ha CeBepe CTpaHbl, BTOpAd — Hanpsxenans 115—230—500 kB
{ HCIIOMLIYETCHA TIpeuMyLiccTReHHo Ha 3anaae v FOro-Boctoke CHIA.

B CHIA cymectByeT pag oObeIHHEHHEIX 3HEPTOCHCTEM, KYIa BXOUAT
oTaelbHEIE 3HEPTOKOMIAMMH, KOTOPBIX HAacuWTEIBAaeTcA Oosec Tpex
tricad. HexoTopoie Uz 9TuX 00BCIHHCHRIE VIIPABIAIOTCS W3 eNHHOrO IHC-
neTyepckoro HYHKTa, APYTHE NPOCTO OCYMIECTBAAIT NAPaIIeIbHYID
paloTy [IPH KOOPAHHANMM DPACHPEIEICHNS HATPY3KM H PETYIHPOBAHUA
qacTOTHL. Pollb MEKCHCTEMHBIX CBA3CH M CHCTEMOOOPa3VIOIIHX JIHHMIHA
BRIIOTHAIT JTHHEH 345—765 xB. Begyrcs paboTsl mo co3panuo obopy-
JOBaHUA AT MuHuil anexrponepenadn 1600 kB.

Ha cesepe sneprocucremel CIIA uMelor Momaeie c43u ¢ Kananoi,
BKJIIOUas HECKOILKO MHHME 765 kB B BOCTOUMOH 4aCTH TpaHHLE,
HecKoabko NHHUA 500 kB B 3anmangol €e 9acTH, TPU BCTABKHU MOCTOSH-
HOTO TOKa.

B 90-x rojax npomioro croneTds ObNa COOPYKeHA MHOTOMOICTaH-
MOHEAS BeKTponepenada noctoadHoro Toka Kanaga—CIIA (1486 km,
1400 kB, 2000 MBrT) ot I'3C Jla ['pana B npoeununy Keedek (Kanana)
1o ©. bocton (CIIA). Dra nepenava uMeeT NMATH IIpeodpazoBaTeNLHLIX
NOACTAHIUHE, TPH U3 KOTOPHIX PacnoJOXeHsl Ha rteppuropud Kanamael
n ase Ha Tepputopud CLIA. Kpome »Tolf TUHHH 3neKTponepeaadn
B CIIIA mMerorcs eme TpH AMHMM STEKTPONEPEAaYH H BOCEMb BCTABOK
NOCTOSSHHOT'O TOKA.

Ha rore sueprocucrempl CUIA cBazansl sunuamu 230—345 kB
¢ sneprocucTeMor Mexcukn. DHeprocucremur Kananwi, CIUA u Mex-
CUKH paboTaoT napamieasHo.

Kauada. B BOCTOYHON 4acTH CTPaHBl JIOCTATOYHO IIHPOKO PA3BUTA
CeTs Halpsukeruem 735 kB, B 3anagnoit — 500 kB. Passurue cetn 735 kB
BEI3BAHO HEOOXOAMMOCTBIO BBRINAGH MOLIHOCTH OXHOH H3 KpynHeHmmx
B mupe F'DC Ha p. Yepunin moumocTro 5,2 I'BT, a Takxe kackana ['2C
ua p. Ce. JlaBpentus. [na sernagu MomHocTH I'JC Ha p. Henscon coopy-
KeHa JIHHHS dNeXTpollepenads MOCTOAHHOro toXa Hembcow Pusep —
Buununer — apyxuennas nepeiada MMHHoH 800 xM: nepeas Iens
Ha pryTHBIX BenTHinx (£450 kB, 1620 MBT), Bropas 11enk HA BLICOKO-
BOJIGTHBIX THPHCTOPHBIX BenTHAX (500 kB, 2000 MBT). Kpome Toro,
HMeeTCst BCTaBka nocrogHHoro Toxka M Pusep 320 MBr, upeanasuaven-
Has 1715 cBA3u sHeprocucteM Kanaawt H CLUA. Ha sanannom nmobepexne
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Kanagel nmponoxeHa monBoJHAA Hepejada OT MarepHka 1o 0. BaHKyeep,
mMeromas asa kafens nepemendoro Toka (138 kB, 120 MBT) u aga
xabenda moctosuHore Toka (+260+280 kB, 370 MBr). HMeerca Takike
gcTaBka nmocTogHHOTO Toka Illarereii (1000 MBr), cpaznisaroman ceTh
735 kB B Kanage v cerr 765 kB B CIUA.

Pazsuteie ceti 500 kB B 3anaaunoi gactr KaHagw 00Beauusior Kpyi-
HBIE 3IEKTPOCTAHUHMM H Y3l HAIPY3KH B NPOMEIIIEHHBIX padoHax
3amanHEIX NpoBUHOWHE. HenocpencTEeHHOH CBa3 3HEPIOCHCTEMEl BOC-
TOYHOH W zamainoil dacTefl KaHankl He mMewT, MOCKOALKY OHH pazie-
J1enbi ropubiMM xpedramy. Caa3k O0CYILCCTBIASTCS Yepes SHEPTOCUCTEMBI
CHIA. CymecTsyloT MexcHCTeMHBle cBa3u 500 kB Mexny sHeprocucte-
Mamu Kanazger n CIHA B 3ananroif yactu 5Tux CTpas,

Taxum obpaszom, Ha cesepe CIIIA u rore Kanaaw cynecrsyior asa
KPYTHEIX 3HEProoOkeIHHEHHS: SJHCPIOCHCTEMBl CEBePO-BOCTOUHOH 4acTy
CIUIA ¥ roro-pocTouHOH YacTn KaHanbl U 3HEProcHCTEME! CeBEpO-3anai-
Ho#l gacT CIIA w ore-3ananuoi vactu Kauarsl.

Mercura, Henmparenas w Koicuas Avepura. 3neprocucrema Mexk-
CHEH HMMEET HECOM3MEPHMO MEHBUIYIO MOMIHOCTB, €M 3HEProcHCTeMa
CHIA. OcHoBHaA ceTb B Mekcuke dopmupyercs Ha HanpsxeHusx 220
u 400 xB.

Crpanrt Ifentpanbuol Amepuku (ITanava, Kocra-Puka, Tonaypac,
Huxkaparya) oOpa3zyior suepreTudecku 0d0CoDIeHHEH palioR ¢ Re(o1b-
U0t cymMmapuoii MolHoc1bio uckrpocrannui (3—4 [Bt). Hwmetores
MeKrocy/laperscaubie ¢sa3n 230 kB. B HacTogmee Bpems coszgaeTca
LleHTpaibHO-AMEPHKAHCKOE DHEpPreTHYECKoe oObenMuenne ua Oase
coopy:keuns 1Muui 230—500 kB.

Cpeau crpas 0xHOH AMepuku Hanbollee MONIHAIM IHEPTETHIECKHM
noreHuHanoM obnanawt bpasunus (54 %), Aprewmana (20 %) u Berecy-
31a (10 % ). OcTanbHoe OpUXOARTCS HA APYTHE CTPaHbl KOHTHHEHTA. B TO
%¢ BpeMa KpynHelimefl B IOwHoit AMepHke sBIsercs 3HEProcHcreMa
Aprentunsl. Hampriciiee Hanpsxenue cetell 8 Aprentine 500 kB, cym-
MapHas NpOTAKEHHOCTh JIMHHEH 3TOTO KJIACCa HampshKEHUH COCTaBNAeT
okomo [0 Tric. kM.

Hawmsniciiee nanpsxenue dnekTpudeckux cetedl B bpasunun 765 kB.
Hmerwtcs takcke cets nuaui 500 kB, ormensubie nHHAH 400 kB 1 cets
345 xB. B Bbpa3sHauu IKCIUIyaTHpyeTCs JIMHHA JIEKTPONEPENayn [0CTo-
SHHOrO ToKa oT KpynHehmiei 8 mupe ['2C Wraiiny B paitod 1. Can-ITaymy.
ITa JIeKTpoilepenata UMeeT e nenu Hampsxeruem 600 kB, ee npora-
#eanoctb  cppime 800 kM, cyMmapHad mOepegaBaeMas MOIIHOCTB
6300 MBt.

Hauppicuice nanpsxkenuc cerefi B Benecyone — 400 kB. B ocrans-
HbIX CTPaHax 3Toro KoHTHHeHTa — 220 kB. CymecTeyer psaa MexkcHeTeM-
HBEIX cBazel 220 xB.
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[liupokoMy OOBEIHHEHHID DIICKTPOIHEPTETHIECKHX cHeTeM 1Oxmoit
AMEPHKH IPEMATCTBYIOT PasiHTHLIE HOMHHAATBHEIC YACTOThL OTIENEHEIX
crpai: 50 u 60 I'n. Mmelorcs aBe BCTaBKH [OCTOAHHOTO Toka. OnHa
w3 unx Momuocteo 50 MBT mexny ceramu [laparsas w bpaswiun, apy-
rad MoIHocTs0 2000 MBT Mexay ceTamy bpasunuu U ApreATHHEL

Appura. Tlpu HoneIol NI0INAZH KOHTAREHTA CYMMapHad MOITHOCTE
3I€KTPOCTAHIMH OTHOCHTEIRHO Hebeauka. M3 HUX npHmepHO MoIoBHHA
cocperoTodeda B HOAP u cebime 10 % B Erunte, ocranesele B Ipyrax
¢TpafAaX KOHTHHeHTd. [lpH OTHOCMTENLHO CKPOMHBIX 3IHEPreTHYECKHX
MOIMHOCTAX B HEPTOCHCTEMaX ADPUKH NPHMEHAIOTCHA NOCTATOYHO BRICO-
KHe HalpmKeHus, 910 oObiACHACTCA YIANEHHOCTEI) HCTOYHHKOE 3HEpPIHH
oT IeHTpoR noTpedienna. B Erunre npuMensercs nanpsxenne 500 kB,
B IOAP — 400 kB, Hurepun, 3amOnn u 3umbabse — 330 kB, B npyrux
crpaHax 220230 kB. Ha KOHTHHCHTE COOPYKEHBI JBC MOIUHBIC JIHHHH
snekTponepeaadn nocrosyroro roka I'2C: Hara — Hlaba, ces3siBaionias
gBa Hawbomnee pasBHTHIX, HO 0DOocobneHHBIX palona 3aupa, w [2C
KaGopa Bacca (Mozamduk) — Anozio (10AP).

Azuz (6ez crpan CHT). TTo 3TtoMy pernony H3-3a OTCYTCTBUR JIOCTA-
TOYHO TOMHOH HHGMOPMALHH MOTYT OHTE NPHBeASHLI TOINBKO CaMBbIe
obuwHe cBemeHHd. HaHBEICHIee HAIpHXCHHE CHCTEMOOOpA3yIOMHX
avAud B Maaun, Typunu, Wpake, Upane — 400 kB, B Kntae, [lakuc-
tane, fAnonsn — 500 xB. B Uuauu u Kutae 60)b110¢ BHUMAHKE YAes-
eTCA MIEKTponepesadaM M BCTABKaM IIOCTOAHHOTO TOKA. B 3THX cTpauax
YK€ COOPYKSHO HECKOILKO JHHHI JNEKTPOIepPelaid H BCTABOK MOCTO-
SHHOCO TOKA W [PeANeI1araeTcs yBCIHYCHHE WX KOTTHYIECTBA U BHIMOAHE-
HHE BCCX MEKCHCTEMHHX CBA3CH Aa TOCTOSAHOM TOKE.

Cpenn sHeprocHcTeM A3HH NEpEI0BbIE MO3HMUMH 3aHMMAIOT 3IEKTPO-
3HepreTHYeckde cucteMbl fnouuu u Koxuoi Kopen. OcHosoil cucteMo-
odpasyowed cern Anouny ABIAIGTCA JTUHWH HANPKeHReM 275 u 500 xB.
Tpaktuueckn Bee auamn 500 kB umeror AByXuendoe wenonnenue, [Jlas
nicpedaqn sNekTpozHeprud B pailon Tokwo or kpynHoit A3C mocrpoena
JuupA anekrponepenaun HanpsxeaneM 1100 kB amanoir 250 km. Dra
JHRHAA COOpYKeHa HA ABYXIIENHBIX ONOpax BbICOTOH a¢ 120 M, uTo ompe-
lenserca TpeOOBAHRAMH 3KONOTHH. B mactommee ppeMs BemeTcA cooOpy-
KeHHe Konbuesoil muru 1100 kB na o. XoHcw.

CHOXHOCTh B CO3/IAHHH €IHHOH YHEPrOCHCTCMBL 3TOH CTpaHsl TIPEX-
CraBigeT HAHYHE PA3HBIX HOMHHAMBHLIX 9acToT (50 1 60 T'n) B cesepHoii
H Ik Ho# gactax Snonuu. Ipaduia MEKIY 3THMHM YacTAMH NMPOXOAHT IO
0. Xoucro. J1as cBA3H MeXIy HUMH COOPYXKEHET JIRE BCTABKH TIOCTOSHHOIO
Toka mo 300 MB1. KpoMe Toro, nBa 0CTpoBa — X0KKaigo H XOHCIK —
CBA3LIBAET BONYINHO-KADENsHAd SNEKTPOHEpENada IMOCTOAHHOTO TOKA
(600 MBT, +250 kB).
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Cucremoobpaszyoman cetsb IOxHoi Kopen wuMeer HanpsKeHue
345 xB. B cea3u ¢ 1e00IBUIMMHA pasMecpaMy TEPPHTOPHH 3TOFO TOCYAAp-
CTBA ITHHHHA MEKTpoHepe1asn HMeroT Heboapmyw amany. (O0was UK
aunmii 345 kB, npoxooAmiMx B MEePHIHMOHAIBHOM HAIpaB.I€HHH, COCTAR-
nser HemuoruM Oonee 300 kM. TIpriMepHo TakoBa ske cymmapHas JTHHA
JTHHHH, TPOXOALIUX B IIHPOTHOM HAlpPaBIeHEUH, Tpacchl 3THX AHHMMN, Kak
LIPABKMIO, TPOXOJAT HO TEPPHTOPHAM, HE 3aTPOHYTHIM XO3SHCTBEHHOI
JAeATeNLROCTRFO, UTO B yoaoBuAx HukHoit Kopen npencrasnsger Gonpuiyio
CIOKHOCTR, B CBA3M ¢ POCTOM HArpy3Ku coopykaeTca qupua 765 kB, uto
TakKe TpeQyeT IPeoI0NeHns TPYAHOCTEH ¢ IPOKAaAKOH Tpacchl,

1.3. O6AacTH NnpumeHeHUa 2AekTponepeaa4 CBH
B COBPEMEHHbLIX IASKTPOIHEPTreTUMECKUX CHCTEMAX

Tlon anextponepenadeii CBH noHHMaeTca xoMnnekc ycCTIpOHCTB
H COOPYXCHUH, NPEIA3HATEHHBIX A1 TPAHCTIOPTa Bonbpninx KOJIHYECTB
AFEKTPOIHEPTHH Ha 1000¢ paccTogHHe. B JTOT KOMIUIGKC BXQAAT BCE
TIETTH THHWW, KOHIIEBEIC H IPOMCKYTOUHEIE NOACTaHIHK ¢ TpadcdopMaTo-
paMu, aBToTpaHcOpMATOPAMH, KOMMY TALMOHHOH AIIIAPATYPOH, KOMIIEH-
CHPYIOIIHE YCTPOHCTBA, CPeIcTBa NOBBIIEHH NPONYCKHOH CNOCOOHOCTH
W JIpYTHE YCTPOICTRA, 0DeCTIeNHBAQIIHE IIepeaady 2.I1eKTPOIHEPTHH.

A Toro 4Te06 OTMPEAIHTS PO H MECTO DIAEKTPONepead CBEPXBbI-
COKOTO HAUKECHHUA B JMCKTPOIMCPTETHIECKHX CHCTEMAX, PACCMOTPHM
TCHACHLHH PA3BHTNA COBPEMCHHOH JACKTPOIHEPTETHKH,

CoBpcMeHHAd DNEKTPOIHEPIETHKA XAPAKTEPH3YETCH JIBYMS OCHOB-
HBIMH TCHJICHUHAMH;

1} yReTWdeHHEM MOUIHOCTH WICKTPOCTAHUMA M eaMHKYHOH Moul-
HOCTH réHepaTopHEIX DIOKOB;

2) coznaHHeM OOLCHHEHHBIX IHEPTETHUECKHX CHCTEM H KPYIMHEIX
JHEPIrOOOBe IHHEHUH.

Momocth COBPEMEHHBIX  TEIUIGBLIX  JIEKTPOCTAHUMHA /IOCTHTAET
2,4—4.8, aToMHBRIX — 4—6, THapOCTaHUHE — 6—12 [Br. Momuocts
redeparopos Ha ADC M TIC gocruraer | T'Br u 6oace, Ha I'IC —
700 MBT. D10 00BACHSETCH PAAOM IPHYHH, B TOM HHCIE H IKOHOMUMC-
ckux. CTOMMOCTE M METaNIOEMKOCTh, TpHxoaamuecs Ha | MBT yeraHoB-
JEeHHOH MONIHOCTH KPYIHBIX arpeTaroB M KPYNMHBIX 3IEKTpocTanuuii,
CYIECcTReHAO HHWXe, YeM Ooilce MeNnKHX, HO TOH ke cyMMapHOH MOLI-
HocTH. KpoMe Toro, ni1owaanb 3eMiIH, OTBOUUMAS JUIS COOPYIKEHHA OjTHOH
KpPYITHOH 3IICKTPOCTaHNMH, B KOHCUHOM HTOrE OKA3BIBACTCA MCHEIIE, YUEM
L18 COOPYXEHH HECKONLKMX MeHee MOLIHMX. B coBpeMeHHBIX YyeCio-
BHAX, KOIJIA BOMPOCH IKOMIOIMH RBBIXOAST HA OOHO M3 TEPBBEIX MECT
B PELICUHY KHKCHEPHBIX 33434, NocueiHee 00CTOATENECTBO HMeeT DoTh-
[O€ BHAYCHHE,
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Tpu 3TOM BO3HHKACT 34,1943 BLIAAYH MOIIHOCTH TAKKX KPYIHEIX 3MEK-
TPOCTAHLMA R IEPElauy 3TOH MOIHOCTH B y3iLbl HAIPY3KH. O4eBHaHO,
410 CAENATE 3TO MOXKHO JIMIIE ¢ NOMOUILK THHUH OONBIION nponyckHOH
criocoOHOCTH. TakuMH BO3MOXHOCTAMH QONaJAKOT JIHHHH CBEPXBBICO-
KO0 HALIPSAKEHHUA ¢ NPOILYCKHOMH ¢nocobHocTEIo 0T | 10 5 I'BT Ha uens,

Hoa nponyCKHOU CROCOGHOCHTLIO OHHMAETCH MAKCHMAILHAA MOII-
HOCTEL, KOTOpas MOKET ObITh MEPCIAHA IO JHHHH € YHETOM BCEX TEXHU-
qecKHX OTpaHH9eHHE. K TaKHM OrpaHUueHMsAM OTHOCATCH: OrpaHHYeHUsS
Nno CTaTHYECKOR U AMHAMHYECKOH YCTOHYHBOCTH CBAZBIBACMBLIX CHCTCM,
AOMYCTUMOMY HaTPERy TPOBOICB, MAKCHMAJbHEIM YPOBHAM HATIPAKEHRA
110 KOHLIAM JTHHUY, TOKaM KOMMYTaIHORHOH anuaparypsl. JL1s nporsken-
auix AnupH CBH nponyckuasn clocobHOCTs orpaHHYHBaeTCS, KAk upa-
BHIO, YCIOBHAMH YCTOWIHBOCTH napaliesbHOH padoTel CBA3BIBAEMBIX
CHCTEM HJIH YAATEHHBIX MIEKIPOCTAHIHHA ¢ cucieMon. /11 OTHOCHTEABHO
KOPOTKHX THHHA ONPEACNAIONIMMH YCIOBHAMHE MOTYT OBITE Kak YCTOHYH-
BOCTB, TAK H HATPEB MPOBOIOB.

CBa3b NPONYCKHOH CHOCOOHOCTH H BOIMOXKHON INWHEI JTMHHI s
PAINHYHBIX KJIACCOB HANPMKEHHUA NpuBeseHa 8 Tadn. 1.2, rue B kauecTre
MEpbI NPOLYCKHOH cOCODHOCTH MPHHATA HATYPANBHAS MOUIHOCTD, XOTS
B PEANBRBIX YCIOBHAX NPONYCKHAA CIOCOGHOCTD ONIpeenAeTcsl MHOTHMH
dakropaMK: TTHROH NHHHH, YYETOM BHEUIHMX CONPUTUBIEHHA M Ap. —
M MOXET OTIHYATBCA OT HATYPaJbHOI.

B pazne cimydaeB KpyIHBIE 3IEKTPOCTAHNMN MOIYT GBITH PACIOIOKEHbI
Hi 3HAYMTEIEHOM PACCTOAHHH OT HPHEMHOH CHCTEMEL. JTO OTHOCHTCH
K I0OM Buaam diexrTpocranuunii: 'DC, MOCTpOoeHHBIM B YALNIEHHOM
cTBope pexH, TOC, pacnoNOKeHHbIM BOIMIH MECTOPOXKIACHHA TOTIIMBA,
ADC, xotoprie nocie UepHOOBINBCKOH aBapun AOIKHBl COOPYKAThCH
Ha 3HAYMTE,IbHOM YIAJIEHHH OT HaceNeHHAIX MECT. B 3ToM cnyyae BO3HU-
KaeT npo0neMa nepeaadn dJHEpruy Ha O0oabMIMe PACCTOSHUI, HIMEPSAEMEIE

Tatamna 12

Ipomyckuan cmocobaoet muawi CBH 330—1150 B

ITponyckras cnocobnocts BJI, MBT Mpegeaphas
Himpml(cuyle, Cevenne azel, ANMHHA THHHH, KM
kBB MM2 Harypanenan TpH MIOTHOCTH TOKA (KI1Z = 0.9
0.9 Alun®
330 2x240—2%400 360 221—368 700
500 J3x330—3x500 900 630—1064 1200
750 5x300—5x400 2100 1500—2000 2200#
1150 Bx300—8x500 5200 4000- 6000 3000*
*C ynpaenkemoil RONCPCUHOi KoMIEHCATTHEH



MHOTMMH COTHSIMH, 4 B pAAE CIAYHaeB M THICATAMH KHIOMETpOB. JTa
381398 MOMKET OBITE pemieHa TOIBKC ¢ nmoMomplo nuunil CBH Ooawpmoi
HPOTSREHHOCTH, 0Onagaioumx Gonsmoi NponycKHOH cnocobHOCTRIO.

B xadecTBe IPHMEPOB TAKHX JIWHUH MIEKTPOIEpe/aud MOXKHO TPH-
BecTH aMHun Ky#Oetuer — Mocksa, Bonrorpag — Mocksa B nepsrii
Hepuos wx paboTel, korAa MOHOCTS cBhitne 2 Bt nepeaasanack TONLKO
B Hanpaelenwd Mocksbl Ha paccrosHue oxono 1000 kM. AHanorHYHBIE
TEHACHIMKM XApaKTepHsl ¥ 111 3apyOeKHOH 3neKrpOdSHepreTHKH: JHHHA
I'3C Hraiiny (bpasuaua) — Can-Ilayno, momnaocts 12 600 MBT, npots-
JKeHHOCTE 000 900 kM.

Dnexrponepenasy CBH npumensrores Takke OpH HeoOX0AMMOCTH
ofecredeHHs MICKTPOIHEPTHEH KPYIIHOTO NPOMBIIIISHHOI0 paiona, yaa-
JCHHOTO OT 3HEPTOCHCTEMEl H HEe HMEKIEro coOCTBEHHEBIX A0CTATOMHO
MOUIHBEX HCTOUHHKOB »HepTUd. Takoe peinedne uelecoobpasHo B ClIy-
qafx, KOoTHa cyMMapHad MOMIHOCTE HATPY3KH JAHHOTC padoHa cousme-
PHMAa C PACYETHOH LPONYCKHOH CTIOCODHOCTRIO INeKTPOTIEpEIaUn.

Hpyroif TeHAGHUHMEH pa3BUTUA COBPEMEHHOH DIEKTPOIHEPreTHKH
ABIAETCA 00bEAMHEHHE 3HEPrOCHCTEM H CO3A3HHE KPYTHLIX 3HEproobb-
euueuuit. Mx co3gadHe CcONpOBOXKAAETCA YCIMKHEHHEM CTPYKTYpHI
TeHepHPYIOIIHX MOLIHOCTEH H CXeMBl CHCTeMoa0pasyIolaX CBA3eil, HO
B TO e BPCMA JI2eT 3HAYHTENbHEIH SKOHOMH9eCKUH d(pexT.

[on vfwedunennol 3ReKMPoIHEPeMUYEeCcKol Cucmemol TIOHHMAKT
HGCKONLKO  MapaliensHo  pafoTaomux  IHeProcHCTEM, CBA3aHHKIX
OOIMHOCTRK) PEKUMA B UMEKIIMX LEHTPATH30BAHHOE AHCOETYEPCKOE
yopasneane. B Hameit cTpaHe uMeeTcd ceMb OOBEAWHEHHBIX 37EKTPO-
sHepretadeckux cucrem: O3C Hewrpa, O3C Cepepo-3anaza, O3C
Cpeaueii Boaru, O9C VYpana u paxg ap. Bee onm, 3a nckmoucauem 023C
Bocroka, wxonsT B Ejaunyio »Heprervdeckylo  cucTeMy PoccHH.
B cTpanax 6mmkHero 3apybekbs HMEKOTCH CBOH 3HeprocucremMsl. Heko-
TOpHIE M3 HHX — JHEpProcHcTeMH bemopyccun, 3akaBkasbd, cTpad ban-
THH, HEKOTOPBIX PaHoHOB YKpauHbl — paboraroT napamnensuo ¢ E3C
Poccun. Crpykrypras cxema EDC Poccun 1 cocellHNX ¢TpaH NMpHBEASHa
na puc. 1.2,

3a pybexoM 00beIHHEHHEIE CHCTEMBI IOIYUHIM HASBAHHE SHEPIO0GE-
caupnenun (20). [lomobGupie sneproodLenunenns ¢ odMUM AnCICTUCD-
CKMM YipaBicHHEM HMerrces B psie paioHos CIIA, rie Tak na3biBagMEle
Mynpl pyKOBOAST paboroi BXOAAIIMX B MX COCTaB 3IEKTPOIHEPTETHYE-
ckux cuereM (3C) B BOMpocax KaK peKUMHOTO, TAK M KOMMEpPYEeCKoro
yipasnedid. B 1o xe speMs B0 MHOTHX cTpaHax HMerorcs DD, roe enu-
HOe AHCHETIepckoe yrpaBleHHe OTCyTcTByeT (Bocrok 1 3amap CLUA,
3anannas Eepona). OnHako mpH 3TOM CYIOECTBYXT OPraHBI, B KOTOpHIE
BXOJISIT MPeNCcTaBUTEIH BCEX MapalentHo padotarouiux 3IC U B KOTO-
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Puc. 1.2. Crpykrypuan cxema EDC Poccun u cBA3el ¢ coceaIHMH CTPARAMU

pHIX AHAIA3ZHPYIOTCA PE3yasTaTsl paboTel 0, cOMacOBBIBAOTCS IAHbL
padoTel M BONPOCH! NEPCIEKTHEHOTO ITAHUPOBALMA.

Coppemeniipie O3C mim 30 OXBAaTHIBAKT IpOMamHEIE TEPPHTOPHH,
HAa KOTOPBIX BECEMa HEPABHOMEPHO pPACHpPEIEneHbl JHEPropecypesl H
HPOU3BOIAHTECALHEbIC CHUIBL.

O6beIuHeHNE JTEKTPOIHSPIECTUYCCKUX CHCTEM TTO3BMIACT,

CHH3MTH CYMMAPHYI0 YCTAHOBJICUUYIO MOLIHOCTE MIEKTPOCTaHIIMIA,
HeOOXOMMMY0 AI4 UOKPRITUS MaKcHMMyMa Harpysku 00beMHeHHOR
CHCTEMEIL;

CHHM3UTEL ONEPATHBHEIH W PEMOHTHEIH peiepR MOLIHOCTH O0beIUHEH-
HOH CHCTEMBI 3a CUET B3aMMOMOMOINM BCeX NapajlIe]bHO padoTAOMHX
CHCTEM;

YKPYITHATL JIE€KTPOCTAHUMM H YBEIHYHBATh €IHHUUYHYK MOI[AOCTE
arperaToB, YTO [03B0IAET HOBBICHTL HX 3KOHOMHIHOCTD, CHU3UTh yaelb-
HBIE PACXOARI TOTUIHBA H ce0eCTOMMOCTh IHEPTHE;

IOBEICHTH HAAEKHOCTE JlekrpocHalkeHHs morpeduteaell mpu
BRIXOJIE M3 CTPOA KPYIHONO FEHEPHPYIOUIEID Y314 33 CHET HCMONBRORAHHS
0dlICeTo pesepsa M MOBBICHTE KAYECTBO IEKTPOIHEPIHM Guiaronapsa moj-
AEPKAHHEO CTAONITBHLIX 3HAYCHHIL 9aCcTOThl H HANPSKCHUS;

Bonee panmonaneno nenons3zosath [3C U FADC ¢ neusio noazepxa-
HHA Bananca AKTHBHOM MOINHOCTH B OOBEOHHENHOH 3HEpProcHeTeMe
H CTabWIIM3aUH YacTOThI B HEl;

TOBLICHTE 3KOHOMHYHOCTE padorel Beel obbenunennoll cucTeMbl 3a
CYCT pallHOHAXBHOIC paclpenedeHHA HArPY3KH MEKAy MIeKTPOCTAHITH-
AMH Pa3IMYHBIX THIOB.

Kak nokazelBaeT ONBIT MPOCKTHPOBAHWN H IKCIUTyaTanMH EauHOH
SHCPreTHYeckol CHerembl B Halell CTIPAHE, MEXCUCTEMHBIE NEPETOKH
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MOT'YT LOCTHUIAaTh HECKONBKUX THICAY METABATT B OTAE/IEHBIE IIPOMEXKYTKH
BPEMCHH. ITO 06CTOATEIRCTBO TPEOYET COOPYKEHHS MEKCACTEMHELX CBS-
3eil oNbIOH NMPONYCKHOH cnocoBHOCTH, UM 4Yero Takke HeoOXOZHUMO
ucnoas3osarek Jduank CBH. Ocoboe suauyenue »T0 MMeeT JIA HalmeH
CTpPaHbl, reorpadUuecKy BLITAHYTOH B IDMPOTHOM HAMPABICHHH H ¢ pac-
CTOAHHAMU B COTHH KMJIOMETPOB MEKY OTAENBHEIMH 3HEPrOCHCTEMAMH.

MesKCHCTEMHEBIE CBA3M MOXKHO PAa3lelHTh HAa HECKONIBKO BHIOB, NPH-
HeM 3TO pa3neneHHe HOCHT YCAOBHBI XapakTep. Ecim MOWHOCTE nepena-
ercst B OJJHOM HalpaBIeHHU OT M30BITOYHOH cHeTeMEl K AedHUHTHOH, To
TAKAN CBiA3b HAZBIBAETCH AMUmMAMENLHON WM Mazucmpaibrot. Beim
B Pa3HOE BpeMs CYTOK W TOJa YCIORHA 0ajaHca MOIIHOCTEH B CBA3EIBAE-
MEIX CHCTEMaxX MCHSIOTCH U CHeTeMa 3 AeQHUHTHOH npempainaercs
B H3OBITOYHYIO H HaobOpOT, TO HANpPaRISHHE MEPEeTOKA MOLIHOCTH 110
MEXCHCTeMHON CBAZH MeHAeTcA. Takue CBARH HOCAT HA3BAHHE pesepcus-
HbIX, WKW MAHEGPEHHBLX. DTH CBA3N MOTYT HCHONBL30OBATHCH, HAMPHMED,
B CIy4Yae, KOITIA (JIHA M3 CHCTEM MMEET JIOCTATOMHO ZHAYMTCIBHYK) CYM-
MapHyto MomHocThk ["3C. Torna B nepHon MapogKa HIH B 4ACH IIHK CYTOU-
rHoTo Tpadiika gewmesas dHeprua ['IC mepemaerca B ApYTYIO CHCTEMY.
B ocransnoe BpeMs MOUTHOCTE TIepeAaeTcsa B oOpaTHOM HallpaBIeHH.

MeXKCHCTEMHBIC CBS3M PAasISIBoT Ha cunbhbie W caabme. TToa curs-
HBIMY C8A3AMU TIOHUMAIOT CBS3H MEKTPONepenad, IpoNycKHas crnocod-
HOCTB KOTOPBIX COM3MEpPHMa ¢ MOIIHOCTEH 00beAMHEHHBIX cUcTeM. Cag-
Ovle cenzy — ITO BIEKTPOTNEPEAaTH, KOTOPBIE HMEIOT TPOMYCKHYIO
¢cnocoGHOCTL He Bhile 15 % MOWMHOCTH HAMMEHBIIEH K3 00belMHAEMBIX
CHCTEM.,

IMpu Hanu4uu c1adEX MEKCHCTEMHBIX CBA2eil BO3HHMKAIOT I1pobneMsl,
OIpeeNsdeMEle PETYTHPORAHKHEM OOMCHHOM MOIMHOCTH MEXKY 3ITHMH
ceTeMamMu. [eno B TOM, 4TO IepeTOKH MOLIHOCTH, HOPMaabHbIE B pado-
YHX PEKUMAX, B HEKOTOPHIX NOCI€aBAPHHHEIX MOTYT IPERBICHTD NPOIYC-
KHYI CHOCOOHOCTE CBS3H, ITO OPHBEIeT K HAPYIISHHI) COBMECTHOH
paboTHI U pa3seNeHUId CUCTEM.

Jupnn CBH menonesyloTed Takke LIS BHYTPHCHCTEMIBLIX CBS3EH,
KOTOpEBIe CTAaHOBATCS Kak OBl KOCTAKOM 3HeprocHcrembl. Obaamas 6oab-
moi mponyckHoit cmocolHOCTRIO, OHM MOTYT o0ecneduTs pachpenene-
HHE BOABUIMX MOTOKOB MOIHOCTH MEX/1Y FEHEPUPYIOLIHMH H KPYNHbIMH
V3IAMH HArpY3KH NaHHCH CHCTeMBl KAK B HOPMANbHBEIX, TAK H B NoCHea-
BapHIHbIX POKAMAX, CIIOCOOCTBYS TEM CaMblM MOBBILIEHHIO HAJICHKHOCTH
00CCICUEHHA MICKTPOIHepruell noTpebHTeIe 1 yeToRunBocTH paboTh:
3T0H cHcTeMul. TakHe THHHU HA3BIBANOTCA CUCHEMOOOPAZVIOU UMY,

Takum o6pazoMm, TOABOMA KTOrH CKAIAHHOMY, MOXHO OTMETHTH BO3-
MOIKHBIE obnacTH npuMeHerH: THHAH CBH B coBpeMeHHOH 3HEpreTHKe:
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nepeaada MOUIHOCTH KPYOHBIX HIEKTPOCTaHIKA, B TOM YHCIE H OpPH
OTAOCHTENEA0 HEGONBIIMX PACCTOAHMAX MEXKAY WEKTPOCTaHuHed u
y31aMH HarpysKu;

MEKTPONEPE/IaYM OT YNAJEHHHBX 3TeKTPOCTAHLHH B [PHEMHYIO CHe-
TeMY;

[UTAHHE YIANEHHEIX NPOMEIITICHHBIX PAAOHOB, HE HMEIOIIKX COOCTBEH-
HEIX UCTOMHUKOR 3HEPIHU AOCTATOUHOA MOINHOCTH;

MEEKCUCTCMHBIC CBA3N,

BHYTPHCHCTEMHEIE MEKTpolepeIatdy (cucreMoodpasyionine ceTh).

[Ipy pasBHTHH 3AEPIOCHCTEMEL, HPH COOPYKEHHHM HOBLIX JUHHAA d1eK-
TPOIIEPERAYH M CO3NRHHH AOCTATOMHO Pa3BeTBACHHOW ceTH nuunit CBH
pasHaveHue H GYHKIMH OTIeNBHBIX THHHH MOTYT H3MEHSATECA H YCIOMK-
nsThea. Hanpusep, omiug anexrpoucpenaun Bomkekas I'3C—Mockea
HauasTa CBOIO padoTy Kak JaibHAA dnekTponepenada ot [2C B npueMayio
cueTeMy MoCKEEL 3aTeM TPHM HMEepeKTIOUaTeNbHLIX TTYHKTA, TIPEIycMoT-
peHHBIE IPOEKTOM 3TOH MEKTponepedaun, Obl1M IpeBpalleHbl B IIpoMe-
AYTO4HEIE TIOACTAHIHH, KOTOPBIE CBA3AIM €€ C JHEPTOCHCTEMAaMH, Paco-
NOXEUHBIME BAONE Tpaccel. [lo Mepe passHTHd 0O0bCAHHCHHOR CHCTEMBI
Hentpa, coopyixenus crasn 750 kB ODC Cesepo-3anana—O2C Uentpa
n cTpoutenscTea Jepnnrpanckoil 1 Kanununckoit ADC oHa NONTHOCTEIO
yTparnia (GYyHKUHY Aanpied  NICKTPOUCPCS/aYn W NPeBPATHAACL, 10
CYLIECTBY, BO BHYTPDUCHUCTEMHYK) CBA3b C H3MEHEHHEM HAanpab/ieHHs
TIEPETOKOB MOLITHOCTH.

AHANOHYHEBIE NPUMEP] MOMKHO TPHBECTH H 1O APYTHM THHHAM 31EK-
Tponepemavn. OTCIoma credyeT, uTO NPH NPOSKTUPOBAHUH RaTBHHX
JIHHHA JICKTPONEPEIAYH HYXKHO YUYHTLIBATE MHOTOIETHIOW HepCHCKTHBy
ux pa3puTHA. [IponyckHsie cnocobHOCTH JiMHMIE snekTponepenayn CBH
AOMAHB] PACCUMTHIBATLCA € YYETOM HX HA3HAYCHHS M 1LCPCUCKTUB JAlb-
HeHIIeTo pa3BUTHA. JTO JOCTATOYHO CIIOKHAA 331893, MOCKONBKY BO BCEX
NEPEHUCTEHHBIX CyYasx HeoODXOAUMO paccMaTpHBaTE HECKONBKO BApH-
AHTOB ©¢ PCIICHHUS H I8 KaXKIOTO U3 HUX OOpeaensTh NOIy4acMBIi dKo-
HOoMHYecKHH 3D DEeKT 1% CHCTEMBI B 1IETIOM.

1.4. OcoBGeHHocTH AMHUA CBH M ocHoBHble TpeboBOHWA
K HHUM

[Mpu npoekruposannn auuwii CBH w ananuze ux pexnmor ncodxo-
AHMO YYHTEIBATh OCOOEHHOCTH 3THX THHHH, ITO [103BONSET BEIAETHTH HX
B OTJeIRHBIH KIACC M PACCMATPHBATE OTACIBHO OT NUHHH Go/lee HU3KUX
KIaCCOB HAMPAKEHHA. YueT 9TUX 0CO0CHHOCTEH Cka3pIBAETCS Ha Ompene-
JeHHM NapaMeTpoB JIHHAM (HOMHHANBHOTO HANPMKSHUA, KOIMYECTRa
LencH 9IeKTpollepenayr, CeUCHUSA [POROOR, KOHCTPYKIHM da3sl)
1 cocTaBe 0QOpYI0BAHNA NIEKTPONEPERATH.
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K ocobennoctam mannit CBH otHocaTCA:

BEICOKAA IPONYCKHAS CHOOCOOHOCTE M COOTBETCTBEHHO GONBLINE 3HA-
yeHHs TokoB Giaz, 970 TpebyeT IpUMeHEHHS OOBLIONO CYMMAapHOTO Cede-
HUA 1POoBoios (aisr;

QonbINas OPOTAKEGHHOCTE, YT0 Tpedyer yyeTa WX BOJTHOREIX CBOWCTE B
anaIM3e POLECCOR, CBA3AHHLIX C HEpelaveH MeKTpUuueckoi 3HEPTHH MO
STUM JIHHUIM;

OPHMEHEHHE PACHICINICHHBIX TIPOBOAOE (a3 AA pellieHAS IBYX 334y,
YBEIMYERRA CYMMAEPHUTO CeUeHHA TTROBOAHWKGE A pactipefenenia CyMMap-
HOO 3MEKTPHUECKOTO 3apana ¢ra3el 10 BCEM BXOAAIMM B HEE IIPOBOIAM;

GoapInas 3apsHad MOUIHOCTE THHHUH, 0co0EHHO MPOTMKEHHBIX, 3TO
oBACHAETCH, C ONHOH CTOPOHBI, HECKOTLKO TNOBLINEHHOH YAeIbHOM
E€MKOCTHOI TPOBOIMMOCTBIO 33 CHUET HCNOIB30BAHMA DacLIEIIEHHBIX
IpOBOIOB, ¢ APYTOH, GoTee BEICOKUM HampsxenueM (Tabn. 1.3).

Bolcokne yoenbHble 3HAYEHHS 3aPAHBIX MOUWIHOCTEH 1N MPOTIXKEH-
HBIX THHHE B HEKOTOPHIX PEKHMAX (PeXMMBl MaTLIX HATPYIOK, OHOCTO-
POHHEIO BRJIHMEHHRA) OyAyT NPHBOINTE K 3HAYHTENLHBIM CTOKAM Deak-
THBHOHM MOIIHOCTH N0 KOHLUAM JMHHH H HEXEeNATEILHOMY TIOBBINICHHIO
HAMPAKEHHA B CPEIHSH 30HE NMHWIE M — [IPH HEAOCTATOUHOM KOMIICHCA-
IIMKM ATHX CTOKOB — B TIPHEMHOH H Nepeparolleit cHeTeMax;

[IPHMEHEHHE CPSICTE KOMIOEHCAIMHY 3apsaHOH MOMHOCTH {nonepey-
Has KOMICHCALWA }; B KATECTBE TAKHX CPEICTB HCMOIL3YIOTCA HEYNpaBis-
€MBIC M YNPABASEMBIE LIYHTHPYIOIIHE PEAKTOPH], A TAKKe CTATMMCCKHE
YCTPOHCTBA ¢ NPUMCHEHHEM CHIOBOH DBIEKTPOHHKH, Ha OCHOBAHHM
OTBITA IIPOEKTHPOBAHNA H DKCIVIYATANAY TAKHX JTHHWH IPHHATO CYHTATD,
yro ans auaAi 500 kB Heobxommvo xommencHposare 60—80 % ux
3aps/THOR MowHOCTH, ans THudi 750 1 1150 kB — 100 %;

CHIMKCHHBIE YpOBCHB JOIYCTHMBIX [EPEHANPSKEHUH, I10CKONBKY
3ANACH O [IPOYHOCTH BHYTpeHHeHd ¥ BHEWIHeH M30JALMH MEHBUIE, YeM
Ing AMHAH 001€¢ HH3KHX KJIACCOB HAMPSKEHHA; YPOBEHB JOTIYCTHMBIX
nepeHanpkeduil OpUHAT: 1 tuaui 500 kB — 2.5 Udl’ 750 kB —2,1U4,

1156 kB — 1,9U¢ (zng cpaBHesus 220 kB — 3Uq)); nuaun CBH Ha Beem

NPOTAKCHAM 3AMLIEHBl MOJIHWESAIHTHEIME TpocaMy, Gaarosaps vuemy
MPAKTHYECKH UCKIFOYEHB! NPOPSIREI MOJHHK Ha TIPOBOIA JIHHHH;

Tabunga 13

YaenoHad FAPAAHAE MOUIHGCTE JTHHHH

Bia npoponos

[Tapametp
CIHHOYHBIE PACILETIISHI{BIE
Hampsxenue, KB 220 330 500 750 1150
VaeasHas 3apsaHat MOIMROCTE, 0,14 0,42 0.9 2.3 58
Msap/km
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gpycTopoHHee mHTanue manui CBH B ornuude oT TYMMKOBBIX JHKRHI
pacﬂpeﬂeHHI‘eﬂBH(}ﬁ ceTH H01€e HU3KUX KIACCOB HANPSOKSHHA, YT0 Mpe-
noaaraeT PHMEHEHHE COOTBETCTBYIOIIMX METOM0B PacieTd HX PEXKHMOE,

NPYMEHEHHE CPEMICTE OBLILCHEA NPOLiy CKHOH cMocobHOCTH Ha TpoT-
senaplx JIHHEAX CBH: npononbHoi eMKOCTHOM KOMTICHCAIlNH, YCTPONCTS,
¢cTaOMIM3HPYROLUIHX HATIPAKEHUE B UPOMEIKYTOUHBIX TOUKAX 1MHAH;

oTpuliarenbHOe Bo3jeiicTBHe audui CBH Ha oxpyxawinyio cpexy,
3aKMTAIOIECCH B TOBBINEHHOH HANPSKESHHOCTH AMEKTPHISCKOTO IO
H4 TOBSPXHOCTH 3e€MIH, YTO HeOTaronpHATHO BJIHSET Ha ¥WBBIE Opra-
HM3MBL; BO M30€XAHWE ITOr0 HEOOXOIHMO NPHHHUMATE ONPSACHCHHEBIE
Mepbl {YBEJIHUEHHE BLICOTHI OIIOp, JKpPAHHPORAHHE [IPH TMEPECeUYSHHH
rpoeskell 9acTH DOpor U 1. J1.), Y10 OTPaKaeTed Ha CTOMMOCTH THAHH.

OcHoBHBIE TPeOOBAHMA, KOTOPEIM JOKHEL OTBedars quann CBH:

obecreueHue GamaHca MOWHOCTEH B CHCTEME, B MEPBYIO ouepe/s
AKTHBHBLIX, B HOPMAIbHEIX H TTOCTAEaBapHHHEIX PEXHMAX;

BEIDABHHBAHME rpadiMioB Harpy3ky MeKTPOCTARIHE B ofbeAMHeHROR
CHCTEME, DACMONOKEHHOH B INHPOTHOM HAaIPABIEHMH, 33 CUET MEKCHC-
TeMHBIX 00OMEHOB MOIHOCTBIO MEXKIY YHEPro0GheHHeHHAMH, PACTIONO-
*KCHHBIMH B PA3HEIX YACOBKIX NOACAX;

obecneqenue SKOHOMHTHON paGoTel cHCTEMbI IYTeM MepeJauyd MoTi-
HOCTH OT Haubonee 3KOHOMHTHBIX MEKTPOCTAHUHE H Pa3srpy3KH MeHee
IKOHOMHUYHBIX, 8 TAKKE MyTEM CHIDKCHHSA OOUIET0 Pe3epBa MOIMHOCTH
BCEH CHCTEMB;

TORBIIEHHE HANCKHOCTH GYHKIIHOHHPORAHMA CUCTEMBI TIYTEM mepe-
Aaud OOIBIIMX [MOTOKOB MOMHOCTH B A¢HIMTHHIA pailoH; Ana »3Toro
B CHCTEME JOJUKE¢H ObiTh HEOOXOIHUMEIH OTIEPATHBHENA Pe3¢pB MOUHOCTH
H TOCTATOYHAS MPONYCKHASA CIIOCOOHOCTE CAA3CI;

MHHHMAABHOE BO3RCHCTBHE HA OKPYMHAOIYIO CPeny,;

LOBBIIICHHAA KOHCTPYKTHEHAS HAAEKHOCTh BCEX IEMEHTOB BIIEKTPO-
Iepenatn, yIUTRIBas €€ GYHKIIHH U pOIh B 3HEPTOCHCTEME,

HAHOONBIIASL IPOCTOTE KOHCTPYKTHBHOTO BLIIOJIHEHHS H HaHMEHbINAs
CTOMMOCTL COOPYKEHMA NEKTPONEpeiadl NPH BBIOPAHHEIX OCHOBHBIX
napaMerpax;

BO3MOKHOCTD NOCTENIEHHOTO PAa3BHTHA ISKTPOMNepeiauy ¢ NoCTeNneH-
HbIM BIIOXKEHHEM CPEJICTB, MaTepualiop W O0OPYAOBAHHA IO MeEpe pocTa
HArpy3oK CHCTeMBI.

1.5. BO3MOXHbBIE CXE€Mbl BbIMOAHEHMA AMHMH
anekTponepeaayn CBH

Jlvanu anexrponepenayn CBH MOTYT BHINONHATLCS 0oHOREnHBIMU,
depxyentbiMy HITH snozoyenHeimy. AHCIO Lelel olpenetnerca mpexie
BCEro polIbo IAHHON JTHHHY 3NEeKTPOTICPEAAYH B SHEPIOCHCTEME, d TAKKE

31



€e HOMHHANbHLIM HANIP)KCHHEM H MAKCHMAIBHOH MOLIHOCTEHIO, KOTOPYIO
tpebyeTcs nepesaTs

TMockonbKy KamATaNbHBIE 3aTPaThi HA COOPYXEHHE IHHMH JEKTPONe-
penavn CBH J0c¢TaToyA0 3HAUNTENLHbL, TO HCXOAA M3 3KOHOMHUH CPEACTB
Ha NEPBOM DTANE CTPOUTEILCTBA LENecO0OPazHO COOPYKATE COHOYENHbLE
aunny CBH. OHako npu 5T0M CHUKAETCH HAUEKHOCTE paboThl 3EKTPO-
nepenatd, TaK Kak OTKIIOMeMUE OANOLENHOH NHHHH MOKET ITPHBECTH
K AeMIIETY MOMIHOCTH B TpueMHOH sHeprocucreme. IlodTomy npu
BBIGOpE uncna leneH THHHU CleZyeT UMeTh B BUAY ClienyIouIHe obcTos-
TEALCTRA.

B Tex ciuyvasx, xorxa NMponyckHas CUOCOOHOCTH JTHHHHM HE MPCBHI-
waer 10 % cyMMapiod pacoenaraemoil MOUIHOCTH NpHEMHOR sHepro-
CHCTEMBL U OTKITEOUEHHE THHHH HE MPHBEAET K HEOOXOAMMOCTH OTKII0UE-
HMA Y4CTH HArpy3kM CHCTEMbl, ITOCKOIBKY DT4 CHCTEM3a  HUMEST
AOCTATOYHEIR Pe3cps MOLIHOCTH, MOXKHO TOBOPHTE O COOPYIKEHUH OAHO-
denuol nuaa. CreayeT TakKe YHHTRIBATH, 4TO yCTPOHCTBA aBTOMATH-
vecxoro mnoeropHoro BKIWueHns (AIIB) cyllecTBeHHO 1OBBILIAIOT
HAJEKHOCTL padoTs! OAHOUCIHEIX THHWH.

B cay9ae BO3HMKHOBEHUA AedHIIATa MOLIHOCTH B MpHeMHOI cucTeMe
NPH OTKIIOYEHHH OTHOLETHON THHHY, KOTOPbIH He MokeT GBITE BOCTION-
HeH HMEIOLIUMCH Pe3epBOM, HEOOXODWMO YUHTHIBATH BOZHMKAIOUIHH
yiep6, cKIaabBaoluica U3 AByX cocTaBnsomux. OnHa U3 HAX BO3HA-
KAeT MpU BBOJE PEIEPRa 2a CHET 2ArPY3KH HEOKOHOMHUHBIX arperaroB
B JAHHOH 2HEPTOCHCTEME, HA 4TO ToTpedyeTcd JONOMMMTENBHOE TOM-
nupo. Jpyrad ¢BAizaHa ¢ [OKYIKOH HelocTaromeH 3HeprHH B COCEAHHK
IJHEProcucTeMax, UTO NMPHBEAST K MOIOMHHTEILHEIM NEePeroKaM MOLI-
HOCTH MO MEKCHCTEMHBIM CBA3AM, KOTOPEIMM JaHHAA CMCTEMa CBA3AHA
¢ IpYruMH. O1oT yepd fomxeH OblTh YYTEH B TEXHHKG-DKOHOMHYECKOM
0O0OCHOBAHUN COOPYREHHA OAHOLETHOH IMHUM HPW COUOCTABIEHHH
C APYIHMU BapHaHTAMH,

Heyxyenuvte aunmuu onekrponepenatn CBH ofmamaior Gonbiei
HAJEKHOCTEIO H OFTHOBPEMEHHO HMEIT GOMbLILYI CTOMMOCTE. TTosToMy
npY MNPOEKTHPOBAHUM ICKTPOLUEPCHATH HEOOXONHMOCTDL COOPYHKCHHSA
ABYXLENMHOK IUHAH IOMXHa OBITE O0OCHOBAHA TEXHHKO-3KOHOMHYE-
ckAMH pacucTaMu. [Ipy coeIMHEHHH ABYX CHCTEM, COM3MCPHMBIX 110 MOLL-
HOCTH, LENecoo0pasHo [PHMEHATh JIByXLEUHEE THHHH. JTH ABE UETH
MOTYT MMeTh OOLIHe UIAHBL M0 KOHUAM NHMHHH 3IEKTPONEpenad wiIH
3aXOHTh Ha NBC Pa3HbIe MOACTAHIMM CBA3BIBAEMBIX CHCTEM. Brocned-
CTBHM HA 3TOH 3MEKTponepenade MOTYT ObITh COOPYKEHBI IIPOMEKYTOU-
Hbl€ TIOACTAHLIAY 18 TMTAHMA NPOMCKYTOYHBIX TIOTpeOHTENeH Him Ans
CBA3H ¢ SHEPTOCHCTEMAMH, PACTIOIOKEHHBIMH 110 Tpacce JIKHHN.
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Puc. 1.3. BaoyHan () H ceazannag () cXembl IMHHH WIEKTponepenayn

BO3MOKHBEI /B¢ LPHHUHIHATBHO PA3IHYABIE CXeMB COOPYIKEHHSA
EBYXUEHHbIX JIHHHH SMEKIPOTEepPeNaun — Grounas W Ccea3annat
{puc. 1.3).

B Gaouioii cxeme onHa 9acTh TeHEPATOPOR CTAHIHM PaGoTaET Ha ULy
3 UencH UMUK, Ipyras — Ha BTOPYH ueiib. O6e Nenu MOryT 3aX0/uTh
Kax Ha O/IUY H Ty Xe, Tak U HA PA3NTHTHBIE Y3I0BHE TONCTAHLUHN TIPHEM-
HO# CHCTEMBI. TpdCCBl 3THX LECHEH MOTYT CORNANATE HIH OBIThH pasiiuy-
HbIMH. Takum 00p430M, THHUMA IGKTpoNepesavd pazge;ercd Ha JBe
uacTH, ciiado cazaHHble MeXKIY coboi. TaKHe CXEMBI MMeT HEKOTOpOe
MPERMYLIECTBO, 3AK/TOYAKUIEECH B IKOHOMHH CPEICTE 3a CYET MCHLIIETO
KOJUHECTHA  KOMMYTAIlHOHHOH anmaparypbl Ha IepeAarollleM  KouLe,
B 4aCTHOCTH, 33 CHET LPHMEHCHNS CXeMbI 610K relepaTopoe—Tpancdop-
MATOPOR——THHUS.

Oxnako Takas 610uHAS CXEMA UMEET H PAJ CEPLEIHEIX HENOCTATKOB,
B pE3YNLTATE 4ero OHa He NONy4uld IPUMEHEHAS B NPAKTUKE IPOEKTHPO-
BAHHA W CTpouTeAbCTBa anextponepesad CBH. Oaun n3 wepocratkon
3TOH CXEMbl 3aKIIOYACTCA B TOM, UTO NIPH BBIXO/E OTHON Uenu U3 paGoTel
TEPACTCA 3HAMTEbHASL YACTh MOUIHOCTH OTNIPABHOM 2IeKTpOCTAHLUNN,
APYTOH — B TOM, 4TO NpH GIOTHOH CXEME 3HAYHTEILHO TpyaHee obecne-
YHTb BBICOKYH) TIPOMYCKHYK CHOCOOHOCTH ONHOH Lienu BenegcTBHE
OTCYTCTBHS MONCPEYULIX CBA3EH U CCKUMOHNPOBAHUA (epeadu Ha (pPo-
MEMYTOUHLIX mynkTax. brounas cxeMa MOMeT OBITh HCIINIBIOBAHA
TOINBKO J18 CBA3M yAaneHHON 2ICKTPOCTARHINH ¢ NpueMuod cHCTEMOH.
TakHe cxempl GBI LPENNONEHH HA CAMOM MEPBOM HTame OCBOEHHS
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JansHAX MekTponepedad CBH. B macrodliee BpemMs oHM HE paccMaTpH-
BAIOTCA Jake Ha [epPBOHAYaNbHAIX 3Tanax MpoeKTHpoBanus, Henpuem-
JEMO NPHMCHENHE O:X0MULIX CXEM H HA MOCIEAYICIMK JTalax PazBuTHi
cetn CBH.

PasBuTHe 3AeKTPOIHEPreTHYeckAX cuetem Tpedyer Ae CTPOHTEIRCTBA
OTAEILHBIX, H30JIHPOBAHHBIX MICMEHTOR, & CO3IaHHA CETH MICKTponepe-
nag CBH, B KOTOPHIX KpYHHBIE TeNIOBHIE, ATOMHBEIE H THIPABINYCCKHC
CTaHUMH, & TAKKE Kpyluble MONCTAHONH, o0ecTeunBaroIlie Hepruel
OpOMBIIIEHHbIE PAous, SIBISLIMCH OBl y3i1aMy OTOM ceTy.

Takue BO3MOMKHOCTH JaKT Cet3aHHble cXeMbl, 1Ie HMEI0TCA Toneped-
HBIC CBA3M MEXY IETAMH Ha BCEM NPOTAKEHHH Miekrponepenaun. Kak
NOKA3a.1 OOBIT [POSKTHPOBAHUA M IKCIITYaraliuy Takux MeKTponepenay
Ha NEpPBBEIX 3TAMdX HX CYIICCTBORAHMA, NEPEKIHOYATCILHBIC TIYHKTEL,
coopyKacMeie uepes kaxele 250—300 xM, odecneunBaoT OIPH aBApHAX
OTKIIOYEHHE TONbKO OTJCNLHBIX YYACTKOB KOKIOH [MelM, UTo MO3BO/IAeT
NMUIE HE3HAYUTENRHO YMEHBIIATH MPOIYCKHYI CHOCOOHOCTh UepCAayt
TPH COXPAHEHHH YCTOHYMBOCTH Napa/UIeNBHOH pa0oThl TEHEPATOPOB
nepenarniel CTAHIHH ¢ OPUEMHOA cucTeMoi. Kpome Toro, oHH cyIEcT-
BEHAO 06IETIar0T IKCIUTYATALMEY ¥ PEMOHTHI JTHHHH Takoi diekTponepe-
Jagn. BoocieacTeuu 3T TepeknioyarelbHble MyHKTH MOTYT OBITH Ipe-
0Gpaz0BaHEl B TPOMEXKYTOUHBIE NOACTAHIME, [PEiHasHAYCHALIE NTd
OUTAHHMS HAFPY3KH, MOSBHBINEHCA B UX 30HE, H B KOHEUHOM MTOIE Ipe-
BpatuTeeq B y3au cety CBH. [loyToMy Bee MpOTSIKCHABIE THHUN JIEKT-
ponepciaut CBH B HacTtosmiee BpeMs NPOCKTHPYIOTCHA KaK J.1€MEHTHI
paseaToit cetn CBH.

Ha puc. 1.4 mpHPeaeHB! YNPOLICHHLIE CXEMbI HOITATTHOTO PA3SBHTHS
ceti CBH oanoro mu3 sueproobvenwnenmii. Ha 1 srtanme Bopas aunms
COC/THHSIET HECKONbLKO Y3008 paseAToi ceTu Oonee HH3KOH CTYIECHH
ganpsogeHHd. Ha Il 3Tane K NoZC¢TAHUHAM HOROH THHHU HPUCOETHMISIOTN
paTNaIBHBIE THHAK 18 HOAKTIIOMCHUS KPYTIHBIX 3MeKTPOCTAHIHE HIH
MOIIHEIX Y3JI0B HAFPY3KH ¢ OOJBUIHM FOIOBLIM LIPHPOCTOM MOUIHOCTH.
Ha III araiie ceTe HOBOH CTyNeHW HAMPKEHUA CTAHOBHTCA CIMKHO3AM-
KHYTOH, BEJIOYACT B ce0f HECKOIEKO KOHTYPOB M NpeBpallaercs, o
CYIMEeCTRY, B cHcTeMoobpasyiomywe. [pd 3ToM CyllecTROBABIIAN TIPEX AL
ceTh OoJlee HUBKOTO KIACCa HANPHKEHMA [IOCTETIeHHO MpERpamacTcd B
pacnpeAeNuTeIEHYI), X0TA OTAENbHBIE €8 3BEHBA, 001 1at01mme Gonbiofi
OPONYCKHON CIOCOOHOCTRIO, COXPAHAIOT (PYHKIIHN CHCTEMOOOPaIyIOLIHX,

Muozoyennne anexrponepenaun CBH —~— tpu n Gonee ueneii — npu
NPOCKIHPOBAHMIE, KaK TIPARHIO, HE paceMarpHearoTed. EcCad Bosnukaer
noTpeOHOCTE B MHOTOLENIHOH nepenade Ans odecledcHun 3ajlaluoi 1po-
HYCKHOH ¢noco0HoCTR AaHHOH CBA3M, TO ITO TOBOPUT ¢ TOM, YTO HOMH-
HANBHOE HANPOKEHHE HICKTPONepeNadd BplOpano HEnpaswibHO W Cle-
AYeT NEPEeXOiMTh HA HOBY10, 0006 BLICOKYIO CTYNEHL HANPAKECHHA,
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Puc. 1.4. ITosrannoe paisurue cetu CBH

Oanaxo penieHne 0 COOPYKEHHH MHOUOUCTIHOM 3AEKTPOLEPERaATH MOKET
OBITh BLIHY>KICHHBIM, KOTA2 HEOOXOMHMENA G0JIee BHICOKHE KTace Hamps-
KCHIA CIlIC HE OCBOEH, a NPONYCKHAA CNOCOOHOCTE THIMKU MIEKTpolICpe-
AQMH I0JDKHA OBITH JIOCTATOMHO BLICOKOHK. TakHe peLICHHS Obuik npu-
HATHI, Hampuvep, B Kamage uw bpasmii upe coopysxennu Turmu
3MEKTPONCpesain y&e ynomMuHaemnxes [9C Ha p. Uepunan u [3C
Hraiiuy, xorna ueodxogumo 6bu1o nepeaare MOIMHBOCTE okoizo 6 I'Br
Ha paccrosune cepime 800 kv, Hanbodee BbicokHe cTyHeHn HanmpakcLins
B 3THX CTpaHax (bl cooTBetcTBeHHO 735 m 765 kB. ITosTomy 6BIIH
COOPYKEHBI TPEXLUEMHBIC 1MHMY DIEKTPONIEPENany, TaK KaKk B TeX yc/io-
BUAX NPyrux pelucuuil ObITL He MOTIO.

MHorouenusie 21Uy 31ekrporepesaun CBH MOTYT OBITh W HA MEXK-
CHCTeMHABIX cBassX. [Ipudaem ysesmdenne KoMMYECTBa Ueneil MPOHCXOTHT
B0 MEpe paIBUTHS CBA3LIBAGMBIX CHCTEM M YBCIHYEHUS MeKCHCTEMHEIX
[EPETOKOB MOLUHOCTH, KOrfa IEPEXONHTH Ra Bomee BBICOKYI) CTYTIEHB
HCROZMOKHO 10 M3.10XKEHHOI BEIIE NPHYIMHE WIH HPOCTO HEUENCCOOG-
Pa3H0 Kak Mo IKOHOMHYECKUM, TAK H MO HHXCHEPHBIM COO0PAKSHHAM.

Tak, nanpumep, B E3C PoccHA CYWIECTRYIOT MHOIMOUENHbIE CBA3N
Mexkay OOC Heurpa u OOC Cpeaueii Bonrn, OIC liertpa u 03C Kra
(praHHa), 03C Cubupn n O2C Cepeproro Kazaxcrana. Kax npasuio,
3TH [ITHHHA COCAMHAIOT pa3iHYHBIC Y3IE CBA3BIBAEMBIX CHCTCM H B pase

A 35



CITYYAER HMEKT PA3IMYHOE HOMMHAILHOE HANPSKEHHE, HAIPHMED 330 n
750 kB. EcTecTBeHHO, Haludue ITUX CBA3ell yuMTHIBAETCA B pacHerax
MEKCHCTEMHBIX TTEPETOKOB MOWHOCTH H pesxuMoB E3C Poccnd. B yrux
cAyaasx PHHATO JOBOPHTE O HPOIYCKHOM cnocobHOCTH HE OTASHBHO
B3RTOM IMHUH, 3 0 DPOTYCKHOH crocoBHOCTH CcCYeHHd, B KOTOPOC BXOIAT
BCE JHMHHH, CBA3LIBAKIIMC PACCMATPUBACMEIE CHCTEMBL.

KOHTpOABHbIE BOMPOCHI

KakoBel o0uacTH OpUMeHeHHd MIEKTPOIePead CBEPRBRICOKOIO nanpmxenna?
Hanosure ocuoBHBE ocobenrocTr nuuii CBH.

Yo TAKOE [IPOMYCKHAN CIOCOBHOCTh MIEKTPONEPEAadH?

C xaxo# ueero Ha nuansax CBH npuMendioT paciuenienILc nporoaa?

Uto Taxoe GNOMHAA M CRA3AHAAL cxemBl dnexTponepenaun? HasoBHTe UX LpEHMY-
HIECTBA H HEJOCTATKM.

S

AQBa BTOpOH

KOHCTPYKLLUA PA3bl. YAEABHBIE MOFOHHBIE
NAPAMETPbl AMHUA CBEPXBbICOKOIO

HANPAXEHUA

2.1. KOHCTPYKTUBHbIE OCOBGEHHOCTH AMHMUI
CBEPXBbICOKOIO HANPSXEeHUA

DAEKTPOMArUHTHEIE [POLECCH B JIHHHUH BO MHODOM ONpeaenAloTcs
TaKHMH NapaMeTpaMy, KaK €€ HUAYKTHBHOCTE H EMKOCTh, ﬂflﬂ NPOTAKCH-
HOH IMHWH, YUUTBIBAA pPacnpeleneHHOCTh €€ HapaMcIpoB U0 LIMNHC,
Ha YT TPOLECCH GYAYT OKA3RIBATH BIMAHUE HHIYKTHBHOCTL W €MKOCTE
KOKIOTO M3 IMEMEHTAPHBIX VUAaCTKOB JNHHHH. [ CHHYyCOMAAIbHBIX
rpexha3HbIX CUCTEM HANPMKEHUH H TOKOB OHHU ONpPEISIAITCA YIEIb-
HBEIMH TOTOHUBIMH HHIYKTHBHBIME CONPOTUBIEHHAMH H eMKOCTHOH HPO-
BOAMMOCTEIO KakA0H (aibl.

B cROK) 0uepejlb, HHAYKTHBHOCTD H €MKOCTh JIEMERTAPHOTO YYacTKa
3UBUCAT OT KOHCTPYKTHBHEIX 0COOEHHOCTER MHHUN, T.€. OT BEICOTHI IO
BECKH ITPOBOJIOB Hall 3eMiei, B3aHMHOIO pacnoiokeHus das, Mexaydas-
WX PacCTOSHHA H KOHCTPYKUHH a3bl {IPH HCNOIB30BaHHH paclllenien-
HBIX [IPOBOJOB).

HomunaneHoe wnm pabouee HampAxeHHe H €MKOCTH NHHHMM (KOHC-
TpyxuMa $a3bl) ONPEACNAT HATPAKEHHOCTD 3IEKTPHUECKOrO MO Ha
OOBEPXHOCTH KAKAOTO MPOBOJA H BO3MOKHOCTL BOSHHKHOBEHHA 00LIETO
KOPOHMPOBAHWS TIPOBOIOB.

He BaaBasce B eTanbHOE paccMOTpeHHe xonctpykimi nuuuii CBH,
OTMETHM HMX OCHOBHBIE KOHCTPYKTHBHBLIE OCOOCHHOCTH, OKA3BIBAIOIIHE
BIWAHHE HA D.EKTPHYECKHE NApaMETPhL IHHHH.

Jviuu CBH  coopyxaroTca ¢ UPHMEHSHHEM yHHOHIMPOBAHHBIX
MCTANTHYECKHX WIH Kene300€TOHHLIX ONOp, CTOANIMX CBOOOAHO HIH
¢ oTTaxkamu. oo aunui 500 v 750 kB npuMeramores Toneko oggouen-
HbIE OMoOpLl ¢ IOPH3OHTANRHLEIM pacnoaoxedndeMm $az, B Poccun ects
TONbKO o742 ubMa 500 kB namnroi 40 kM Ha nByxuenusix onopax {bana-
xoBckanx ADC — Caparos). Jlurmrn 330 kB Moryt coopyxkarbca Kak
HA ONHONCUHEBIX, TaK H HA ABYXIIEMHBIX oropax. [Ipu sToM xenezodeTon-
HBIE ONOPSI UL 3THX JTHHHMI TONBKO OMHOLUENHEIE, CTAILHBIE MOFYT ObITh
KaK 0gHOLIeNHBIEC, TAK H IBYXLEIHbIE.
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Ha nuudsx 330 kB npuMensercs KaK TOPH3OHTaALHAA, TAK H HETOPH-
30HTAIbHAT MOARECKA (ha3 B 3ABMCHMOCTH OT MaTepuana omop. Ha crane-
HBLIX O/lHOUEnHBIX onopax 330 kB nmpuMeHneTes noapsecka 1o cxeMe Tpey-
TOAbHMKA, Ha ABYXLEMHBIX -— MO cxeme Ooukd. Ha kesezo0eTouABIX
GIIOpax IPUMEHACTCH TONBKO TOPH3OHTATIEHAA nojisecka. Ha annusx 500,
750 u 1150 kB BHe 3aBUCHMOCTH 0T MATCpHiIa ONOP WCTOIB3YETCH
TONMBKO TOPHW3OHTaNLHAad Noapecka $a3. THOOBHIE KOHCTPYKUHMH ONOP
aunui CBH npencrasnens na pac. 2.1,

K ocuoBUbM KOHCTPYKTHBHBIM 0cobenHocram Junui CBH, okazeisa-
WHIHM BIHAHKE HA HX HICKTPHUYSCKUE W AKOHOMUYECKUE XAPAKTCPHCTUKH,
MOMHO OTHECTH!

donswne pasMeph (raGapurel) onop, ure 0OBACHAETCH HCOOXOIH-
mocThio ofccrieduTs TpeOyeMile HIONSUHOHABIE PACCTOAHMA MEXKILY
dazaMH, a TAKKE HICARUMOUHBIC PACCTOSHMA OT IPOBOJAOB 1O 3eMJIH H
40 vacTteil onop;

fo.bKke Toku a3, 9To npegonpeenseT OONbITHE ceIe¢HIA TTPOBOAOB
(azbl, 3HAMUTECILHA 1PEBRIUANOLIAE CEYEHUA QUHHOHHLIX {IPOBOJOB,
BbIITYCK2eMRIX NPOMBIIIIEHHOCTRIO,

OOBBRINEHHAN HAUPAKEHHOCTR LIEKTPUUCCKOrO 1108 Ha HOBCPXHOCTH
[IPOBOIOB, & TAKWE Ha 3e€MII€ oA MPOBOAAMH THHWH;

NPUMEHEHHE PACUETLICHHAX MPOBOTOB 1.1 CHWKEHHS TOTEph IHEp-
UM HA KOPOHY, OIPaHUYeyHs PaanofoMeX U aKyCTHYECKWX IIYMOB OT
PA3PAAOB 1IPH KOPOHHPOBAHNH,

[OBBIHEHHBIE TPEOOBABMS K KOHCTPYKTHBHONH HAASKHOCTH BCEX 3e-
MEHTOB JIMHIH.

Bmco'{a noBeca [lpOBOlIa 3ABHUCUT O MECTHOCTW UHPOXOKACHUA
Tpacchl AMAXH. MecTHOCTE MOxkeT DBITH HACEIEHHOH, HeHacenelnHOH U
TPYAHOAOCTYNHOM (ropHble yemosns, 6onota n ap.). Bo Beex oTHx city-
4agX BEICOTA NMOIBECA IPOBOIA M COOTBRETCTBEHHO BEICOTA ONOp OyaeT
paznuuia. Kpome Toro, BblCOTA I0ABeCa [PORONA COpPEACHSCTCH YEIo0-
BUeM odeclieaenust HIeKTPUUECROH TPOTHOCTH BOTYUTHOrO IPOMEXYTKA
MeXy OPOBOIOM W 3eMIlel IpH 3ae3le 04 JIUHHK TPaHCIOPTHORO
CPEACTBY BbICOTOR 5 M.

Onpegenenne yOSNbHbLIX NOFOMHBIX IAPAMETPOB NUHUH [POU3BO-
JATCH, KAK U3BECTHO, METOMOM 3ePKANBHLIX OTOOpAMKCHUIL, NIPA KOTOPOM
YUUTBIBAIOTCA BBICOTA MOABEca TMPoBOAA M MexIydasHble PacCToAHMA.
Oaunako ¢ yueroM DIyOMHB NporekaHus 0OpaTHOTO TOKa B 3eMie cob-
CTBEHHAY MUTYKIHBHOCTE MCTAH TPOBOI-—3EMIS OKA3LIBAETCA MHOTO
MEHBIE BRaRMHOR HHAYKTHBHOCTH, ONpeaenseMoli Med1y(pasHbIMU pac-
cTOAUUAMY. TO KE CaMOC MOKHO CKazaTh 0 eMxoctu. llosToMy BhICOTH
mogBeca TIPOBOJZ MAN0 BiIHAST HA HHAAYKTHBHOE COUPOTHBACHAE H
eMKOCTHYIO TIPOBOINMOCTD MHHIH. [TapHoe 3HAUYEHHE HMEKT MeXx Ty az-
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Puc. 2.1, Tuooawie KOHCTPYRUME onop aanai CBH:

4 - CTaftelad MPOMeRYTOUHAL oaHoUenHas onopa BJI 330 xB; 6 — crausuas npove-
KyTouiran akyxucnuas ouopa BIT 330 kB; & - CTLILHAY NpoMesmyTowmas oHoUenHan
Onopa ya ormoxxax BJI 500 kB; & — craIbAas IEPOMEKYTOUIAS OJHOLCHHAN ONMOpa Ha

Orrskkax BJT 750 kB; ¢ - cranpHa® (POMEKYTOUIAsN OMIONENNas Gnopa Ha OTTEKKAX
BJI 1150 kB
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Hhle paccTesHWA. HMEHHO OHM BXOJAT B PACYETHhIE BHIPANKCHHA g
onpenencHus YIeIbHBIX OTOHHBIX NAPaMCTPOB THHHH.

PaccTosnus Mexily azamy B mposieTe, a TaKKe MewIy crolikoi
O1N0pi H MPOROAOM OIPEAENAITCA HCX0AA H3 HeoOXOMHMOCTH cobmoc-
HHs TpeOyeMoil 2MeKIPHICCROH NPOUHOCTH DTUX BO3/(YIIHBIX MPOMEKYT-
KOB ITPH padodeM HaNpPMKEHHU H [PO3IOBLIX H/IH KOMMYTALUHOHHBIX 1i¢pe-
HAMPAKCHEAX ¢ YUETOM OTKIOHEHHA MpPOBOJOB OT HOPMAIBHOTO
TIOJIOKEHUS 1101 BO3AcHCTBHEM BeTpa. KpoMe Toro, cyliecTBeHHOE BIHA-
Hue Ha Mexny(hasHBle pacCTOSAHHA OKA3LIBAIOT YCIOBUSL OE30MAcHOTO
noabeMa Ha oNopy NPH PeMORTE W 0CMOTPaX J1HHUH.

Mesxnydasuele paccrosHus Jisl TPATHLHMOHHBIX KOHCTPYKUHMH OIOP
PazTHIHBIX KIACCOB HAPSKCHHS COCTAB/NIOT!

Hanpskeie, KB ..oooovveeeirinenraneenne. 330 500 750 1150
Mesk1ydasHele PACCTORHHA, M ..v..ve.. 84 11.5--12,0 16,0-- 18,5 245

lipumMevanne. Menbluye anadesid oo aueuid 300 1 750 kB oTHOCHTCR K K€ 1e300¢TOH-
HEIM OITOpaM, DOTBIINE — K METANTHYECKUM; A 0AHOUENHEX AunkA 330 kB ka we.ezoberon-
1IHIX ONOPax 2TH PACCIOAHMA COCTABIAIT 8,2-—8,4 M.

HMEHHO 3TH PacCTOsHUA ONPEAensioT padouylo eMKOCT: THHUH K NPH
YKa3aHHBIX HOMHHANBHEIX HANPAKCHHAX BHICOKHE HANPAKEHHOCTH MICK-
TPHYECKOrO TOJA HA NOBEPXHOCTH [POBOIOB (a3z. FTH HANpPAKEHHOCTH
NpH ONpEOeISHHBIX YCIOBHAX MOTIYT IPEBOCXOOHTL HaYILHYHK) HAIpH-
KEHHOCTH BO3UUKHOBCHHS KOPOHBI M MPUBCCTH K ODNIEMY KOPOHHPOBA-
HHUIO IPOBOAOE, YTO HEJOIIYCTHMO.

2.2. KOpOHQ HAO NPOBOAUX AMHMM DAEKTPONEpPEAduH

[MockoNMbKy BOOPOCH KOPOHUPOBAHHA HMEHT CAMOC HENOCPEICTBEH-
1Hoe oTHOLIeHAE K TuHiAM CBH, paccMoTpuy uX HeckoIbKo n0apodHEC.

KopoHa — 3To 0aWH K3 BHAOB CaMOCTOATEIBHOIO JIEKTPHYECKOrO
paspsaa B ra3ax B pesko HCOMUOPOLHOM NekTpuueckom ore. He prasa-
acL B JETAlEHOE PacCMOTpPEHHE MpOoLecca KOPOHHPOBAHHA, YTQ M3yUa-
ercd B COOTBETCTBYIOUIHX KyPCaxX, OTMETHM HEKUTOPhIC MOMEHTLL, BIHA-
uMe Ha kKoacTpykiHe dazel nnauit CBH.,

PaceMoTpuM 0auHOUHBLH AMekTpudecKHH TIPOBOS, PACTIONOKEHALIA Ha
HEKOTOPOM PACCTOSHHH OT 3€MJIM M HaXOAAWHIACA noj Hanpskenanem UV
10 OTHOINEHHIO K Hell, {IpumeM, yTo 910T MpoBo HMeeT GOPMY FIaAKOrO
TOAKPOBAHHOTO UHITHE/PA PATHYCOM /. Ha nosepxsocTn npoeeona Bo3-

HHKA¢T PaBHOMEPHOE, HO HEOIHOPOJHOE 2LICKTPHYECKOE MOJE, Hanpfa-
HKCHHOCTE KOTOPOro YMEHBHIACTCH IO MEPe YAATCHUA OT ROBEPAXHOCTH
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npoeo;1a. HampsaXXeHHOCTE 3TOr0 no/s HA MOBEPXHOCTH OPOBONA MOXKET
GHThL ONMpeleena o U3BECTHOH hopmyne

- q cu

E, = = ) 2.1
P Zmeger,,  2megery, (20

rie €5 = 8,85- 10_12 D/M — audTeKTpHYeCKad MOCTOSHHAR BaKyyMa;
g~ 1,0 O/M — IUIIEKTPHEECKAN HOCTOAHEAA BO3Iyxa; (' — eMKOCTh
JIpOBO/A HA eUHHLY €10 ATHHBL; ¢ — 33 NPOBOIA.

[IpH NPOTEKAHHH NEKTPHUESCKOTO TOKA 10 3TOMY UPOBOOY BOZHHKAET
TAKIKE H MATHUTHAA COCTABJIAOIEAS N0NA. DTH JABC COCTABIAIOINE {ANIEK-
TPHUECKAS ¥ MAlUMTHAS) B3AHMOAEHCTBYIOT HA BCEM NMPOTAKSHHH JTHHHH,
onpedJenas ee IeKTPOMATHUTHEIE CBOHCTBA, PacipedeicHue HanpsKeH-
HOCTEH 3THX COCTABMAMIHMX TOAA OKMIO NPOBONA MPHBEACHO HA
puc. 2.2.

Bnusrue scmiv #13-3a OOMBINOIO PacCTOAHMS ITPOBOA—3CM.IA, KOTO-
poe Muoro Gojbine pajHyca NpoRaa, ckaseiearkes He Gvaer. B tpexdas-
HOH CHCTEME BAMAHHE COcellHX (a3 Ha 003e ONHHOMHOIO npoBoa oyer
He3HAUHTENLHLIM W3-332 QOABIIMX MCKIY(a3HBIX PacCcTOAHWH, H HM
0OBIYHO LIpEHEOperaT.
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Puc. 2.2, Pacopegenenne manpsieHHocreil 3MeKTpHveckoro £ w marHMTHOTO H
TO2CH H WIOTHOCTH MOTOKA TeKTPOMATHMTHOH uepram W nas Kpaineii daibl
AHuMA 1150 KB npyu KeIMYecTBe UPOBOAOR 7 = 16
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HanpskeHHOCTh 31EKTPUYECKOTO MO NPOIOPIHOHAILHO BO3PACTACT
¢ VBEAMYCHHEM EMKOCTH NPOBOJA ¥ YMEHBNIAgYCs ¢ YBEIHYEHHEM €ro
panuyca. [Ipd nepeMenyoM HANPSKEHHH HANPAKCHHOCTL JTEKTPHUECKOTO
OO BO BPeMEn Takke Oy/leT HIMEHATLCA 10 CHHYCOHIAIBHOMY 3aKOHY.

[loa Bo3nEicTBHEM HTOTIO TTOLH, 0COOEHHD B 30He BOJM3HM AMNIHTYI-
HOTO 3HATEHHA €T0 HAPHKeHHOCTY, CBODOALLIE YICKTPOHB!, HMEHIIHCCS
B BO3AYXE, OyAYT pHOOpeTaTh AONONHHTENEHYIO YHEPIHIO H YCKOPATBCS.
DHeprus ¥ yokopenue OyayT TeM Donbiie, yeM OoblIe HANPAKCHUOCTS
DUEKTPUYMESCKOTO MO, DTH 3IEKTPOHBl MPH COYIAPCHHSAX € ATOMAMH
Ta30B BO3AYXa OyAYT BRIGMBATE W3 HUX BTOPUYHEIE 3TEKTPOHBL, KOTOPbIE
rakxe OydyT YCKOPATBCH MOT BO3OSHCTBUEM AEKTPHUCCKOrQ Mons mpo-
Bo4a. [IpH HeKOTOPOH HANMPAMEHHOCTH 110JIS 3TOT npouece nprodperaer
JaBHHO0OPA3HLLA XapaKkTep, B Pe3yNETaTe 4ero B TOHKOM C10¢ OKOI0 LIPO-
BONA CO3MAETCH MOHM3MPOBAHMAS 30HA, BACLILICHHAS MeKTpoHaMH, OTa
30HA, HA3BIBACMAN YEXAOM KOPOHbI, BHEIIHE TIPOABIASTCH] B BUJE cBeEue-
HAS BHOME BCETO TIPOBOAA, XOPOIIO 3aMETUOTO B CYMEPKaX HIW B TeMHOE
BpeMs cyTok (prc. 2.3). el KOPOHHPOBAHHE OXBAThiBaeT [IPOBOIA HO
BCEH ero JMHe, 3TO ABIEHWe HABLIBASTCH 00uel KOPOHOH,

Puc. 2.3. Kopoua na omuuobke nojctannnn 13150 kB
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B 1¢xie KOpOHbL 3a CYET OPONECccos yilapHOﬁ HOHM3AOUH NPOHCXOIHUT
genpepblsHoe 00pa30Batie 3apskeHwABIX 4acTHU 00OMX 3HakoB. Yac-
THLbI, AMEIIIHE HOMAPHOCTE, IIPOTHRONOIMKHYIO MOIAPHOCTH HPOBOTIA,
DPHTAIMBAIOTCA K (IPOBOLY M PEKOMOMHUPYIOT Ha Hem. HacTHLE! ToH xe
[OJMAPHOCTY, YTO W TPOBOA, IO BO3ACHCTBHEM IJMEKTPUYECKOTO IO
BBIXOUAT M3 HEX/1a KOPOHLL H 00pa3yT HOHHEIA 00BEMHBIH 3apAn, KOTO-
pbifl AOCTATOHHO MEANEHAO NEePCMEINAeTCA K coceguell dase. [lockonbky
CKOPOCTE IIEPCMEIEHNS MOHOB HW3-32 OONBMOH MAcChl CYLIECTBEHHO
MEHBLUTE CKOPOCTH DTEKTPOHOB, YACTHIMH, obpazyolnne o0beMHbIA 3apan,
yClIeBaKT OTOHTH OT HPOBOJA TOBKO LA PACCTOAHHE B HECKONLKO AeCAT-
KOB CAHTUMETPOB. JIHLIb CAUHUYHBIE 3aP4/IBl YCICBAIOT MOHTH 10 cocen-
Heit a3l K 1aM pexomOnHUposaTh. llocne nepemeitst IOMAPHOCTH OPO-
BO44 B CHEAYIOWMI MONYUSPHOL TOT 3apal NPUTATHBACICE K IPOBONY,
TaM PEKOMOMHUPYET, U BO3HUKACT 3apAl HHOH HOIAPHOCTH.

[MepeMemenne 00BEMHOTO 3apada B 3EKTPHHEECKOM [IOI€ CO3IaeT TOK
KOPOHEI, KOTOPbifl Ha HECKONIBKO NOPAJKOB TIPEBBLINIAET TOK YTES4IKH M0
¥30.1TOPaM JIMHHE. TTOCKONBKY NEpeMEILEHHEe 3apsiia B SNeKTPHYECKOM
noac TpedyeT 3aTpaT IHEpPIHWH, TO KOPOHUPOBAHHE NpPOBOILOE CONPOBOXK-
jAaeTcd TIOTEPAMH SHepTHH, KOTOPBiE ONpeIeNsATCA 3HaueHHeM ToKa
KOPOHEL. TH NTOTEPH B ONPEAeNIEHHEIX YCIOBHAX (TIPH INoxoH moroie)
MOTYT FOCTHTATE OONBUTHX 3HadelHi W ObITE COM3MEPHMBIMH ¢ uoTe-
PAIMH JHCPTHH HA HATPEB 1IPOBOJIOE.

[TomuMo 9exTa KOPOHLI Ha MOBCPXHOCEH MPOBOAA MPH IOCTATOYHO
BRLICOKOH HAIPSOKENNOCTH Nous obpazyioTes HeGONRITHE YACTHUYHLIC pas-
PALLL — cmpumepsl, O KOTOPbIM B IPOCTPAHCTRO, OKPYRAOUICS TPOBOL,
TaKKe BHeapaercs o0LEMIBIH 3apan. ITH paspsibl [POUCXOLAT B BUIC
CIEIYIOLIMX ONHA 33 APYLOH KPATKOBPEMCHHBIX RCOBIMICK K Bhi3EIBAIOT
poTeKaHHe UMIYIRCHBIX TOKOB paspsaia. AMINIUTYIA TOK4 pa3pada | ero
AMATENBHOCTE ONPEIENAIOTCA NONAPHOCTLI0 Hanpsaenua. [Tpu momoxu-
TelBHOH MOMSIPHOCTH AMTLIMTYIOAZ TOKA Pa3pila COCTaBLiET HECKOIBKO

7 -
COT MHILTHAMOCD fpH ATHTCIBHOCTH OKOI0 1 e HpH OTpHITaTeIEHOH
NMONMAPHOCTH HAIPKCHHA 3TH UMITYABCBI UMEIOT ANATELHOCTh OKONO

10% ¢ u AMILIMTYILY B JICCATKH MHILIHAMUED. STH Pa3psabl BHI3LIBAKT
pajmonomexu B guanazouc yactor or 0,1 no 30 MI'u u Benue, T.e. onu
3dXBATLIBAIOT BECh AMANA3OH PAAHOYACTOT M LIOTOCY TEICBH3HOHLEBIX
qacroT.

TakuM ofpaszoM, KOPOHKPOBAHUE NPOBOLOB IHHUK IPUBOANT K q0ONIOJ-
HUTETRHBIM [TOTEPAM AKTHBHOH MOIIHOCTH U 3HEPruy, uTo chaaer KI1J|
JHHUM M BRIZHIBACT 3HAYMTEIGHBIE PATMOIOMEXH B 30HE, Npuieratome
¥ nuunn, KpoMe Toro, 9acTudHbIC PA3PAIEL CONPOBOAAAIOICH XapaKTep-
HEIM 3BYKOBEIM J(QEKTOM, KOTOPBIH MOKET OBITh JOCTATOMHO CHIIBHBIM
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M BBI3BIBATH cocTosiuuce amckomdopra v moneli, Haxomaiguxes BOIH3H
JIUHHH, JTOT 3BYK HA3BIBANOT AKYCIUYECKUMY NOMEXIMU.

Tok kOpoHBI HMCCT HECHHYCOHAAIBHYIO QOpMY, T.c. B TOKE ITHHHMH
TSBSISIOTCS TOKW BBICIIMX TAPMOHKEK, YTO MMKET MpPHBRECTH K HCIOMY
PAAY HEKCAATEIBHBIX >PPeKToB {QONOTHHTENLHEIC TOTEPH MOLIHOCTH,
pe3oHaHCHbIE SBIEHHA U Op. ).

M3 cka3aHuoTO BRIILE CAEAYET, UTO KOPOHHPOBALKE IPOBOIOB JOTKHO
OBLITE 110 BO3MOKHOCTH NCKJLIOUCHO,

Havyanenas HaOpsXEHHOCTh dJeKTpHYeckoro liona E,, xB/cM, npu

KOTOpoll HAUUHAETCA KOPOMHPOBAHUE [IAJKOTO LWIMHIPHYECKOTO Mpo-
BOJ4, OIPENeNIAeT s IMIUPHISCKOH hopMyroit

0,63

E, = 2458|1+ —

(2.2)
np)

3neck & = (p/pgH(Ty/T) — OTHOCHTENBHAS IIOTHOCTE BO3IYXA, LIE Py =
=760 mm pr. cT.; Ty = 273 K; p u T — jlaBnenne u Temneparypa Bosayxa

TOH MCCTHOCTH, THE TPOXOANT IHHHUA W ONPENENI0TCA YCIOBUA KOPOHH-
poBaHus.

VYpasuenne (2.2) copaBeAnuBo IIpH Ynp = | eM, uTo xapakTepHO /14
MapPOK NPOBOLOB, HCOOIL3YEMBIX IPH COOPY:KEHRH AkHuA CBH.

[MosBepxHOCTD 11pOBOJa TNHHHH SJeKyponiepeNladd OTIMTaeTcs oT
TIOBEPXHOCTH raaakoro maunapa. Oua o0pasoBaHa 1OBEPXHOCTAMH LIPQ-
BOJIOK BHELTHEro NOBHBA, H MAKCHMalbHAS HAlPOKEHHOCTh HEKTpHHUe-
CRKOro 110MTs OyeT CO30aBaATHCH HA BRICTYNAKIIHX MOBEPXHOCTAX THX
NIPOBOAOK, PAUHYC KPHBH3HL! KOTOPBIX MEHBLIEC, HEM Y BCETO IPOBOJA.
[losToMy HawadbHas HANPSKEHHOCTH MONS AMA BUTOTO npokoda E,,
OyaeT MeHbIIe, UeM ATA TIATKOTO IPOBOIA TOTO e pagiy<a, H ONpeIend-
€TCsT BEIPAKCHHREM

E oy = mEg, (2.3)
rae koxpduupent m HaspBaeTCs Kodgduyuenmonm 2aadxocmi (MHORIA
€0 Ha3kBarT KoddUIHeHTOM HernalkocTH, KO3 HIHEHTOM WepoXo-
BarocT#). Qi PaBeH OTHOLUEHUIO HAMPAYXKEHWUHA BOZHMKHOBEHHS KOPOHEI
HA BWTOM NPOBOJE K HaNPHXEeHMIO BOIHMKHOBEHHSA KOPOHBI Ha DHAJKOM
LMIMHApHYecKOM [poBofde. C yBeMYEHHEM KONUYECTBA NPOBOIOK BO
BHEIIHEM [MOBMBE 3HaueHHe 3TOro KodpAQHIHEHTA BO3PACTALT, U B IIpe-
JeIe OH CTPeMUTCH K eaHiirie. g YUCThIX CYXHX MPOBOAOB ITOT K03d-
(puumeHT 0DBIUHO NPUHUMaKT pasnsiM 0,82—0,90.

B npolecce H3rOTORIEBHS NPOBOJIOB X MX MOHTAXKA Ha [IOBEPXHOCTH
npoeoda Becerda 00pa3yiOTcs PalIHIHBIE 3aYCEHHIIHI, 1OepOXOBaTOCTH,
HA KOTOPLIX BOZHHMKAET MECTHOE YREIHUYEHHE HANPAKEHHOCTH BICKIPH-
HECKOTO TMOJdA, B pelyNbTarte Hero CHIKAEGTCA HadallbHasl HampshkeH-
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({OCTH BO3IHHEHOBEHUS KOPOREL TloaToMY 418 HOBEIX CMOHTHPOBAHHbIX
NpOBOIOE TOTCPH HA KOPOHy Bhime. [To Mepe CTapeHHa 1POBOAOB
(aepes 3—3 JIeT) UX TTOBEPXHOCTE HECKOJIBKO BEIP4BHHUBAETCA B PE3ylb-
T4Te OKHCIICHHA H 3arPA3HCHMS H DOTEPH CHIDKAIOTCS.

Kpome roro, k03 OHLHEHT rIajKkocTH 2BngeTcA (YHKIMeH TOTONEL.
st KaKDOIO BUAA NOIOBI (A0K b, CHET, H3MOPO3b ¥ 1IP.) ONPEACICHD
cBOH 3HAUSHUA TOI'0 KO3QGOHIIHEHTA, KOTOPEIE MOIYT ObITh MHOL'O HEKE
yKa3aHUbIX 3HaTeHRA. Hronouky HHes win K3MOPO3H, OCEBNINE HA TTPO-
BROA, HMEHOT QUEHB MaJILIN paﬂuyc KPpHBH3HbI, Y10 CHHWKACT HAYATLHYH
QATIPSOKEHHOCTh KOPOHLL Pa3luuaroT IEeCTh-CeMb BHUOB IOI'OMBL ANA
KOKIOrO H3 KOTOPBIX ONPEAeNeHO CBOE 3HAueHHE HTOro Ko3QHLUHEHTa.
HaupuMep, g H3MOPO3H, HHEs, FONoneaa OH NPHHHMAETCA paBHBM 0,6;
JULS IOWS, CHE'a 3HAUEHHE HTOI0 KOYPQHUIIMEeHTa 3aBICHT OT UX MHTCH-
CUBHOCTH, W CT'O MOXHO TIpAUATE B lpenenax 0,57—-0,73.

Jouycrumas HaNPsKCHAGCTE TOM HA NIOBCPXHOCTH BHTOMO MPOBOA
N0MKHA OBITL MCHBLUC HAYAIRHOH HAMPMKCHHOCTH KOPOHBI C YUCTOM
k03t HIMEeHTa TIaIKOCTH # kKohGUnUeHTa 3anaca, pasHoro 0,9:

E 5 0,9mEy = 0,9E

Aol

2.4)

Ha4®

310 venopde SBISETCA OHPENENSIOUHM MPH BEIGOpE KOHCTPYKIHH
a3kl WIN NpH IPORBEPKE 331aHHOH KOHCTPYKLUH TIO YCTOBUSIM KOPOUY-
POBaHHA.

JNs CHIKEHHA HAUPAXEHHOCTH I0AS M0 JONYCTHMOTO 3lAaYeHns
HEOGXOIMMO YBEMMUNTE NOBSPXHOCTH LIPOBOAA, T.€. YMEHBUIHTE FLIOT-
HOCTE 3apsda. OT0 MOKeT OblTh JOCTMTHYTO M.TH 33 CUET yBEJHUCHHA
pamuyca OfIUHOYHOTO HPOBOAA, HITH IIYTEM pacTipejelenHs 2apsiia daik
110 HECKONBKHM UPOBOAM, T.€. MPHMEHEHHEM TaK Ha3bIBACMBIX PacIlen-
{IEHHEBIX TIPOBOIOB.

Ha npaxtuke uenonezytores oda nytd. Ona munui 110—220 kB, xak
H3IBCCTHO, OMPAUHYHBACTC MUHHMMAIBHO JONYCTHMOE ce4yeHUe (panuyc
UPOBO;TA) TTO YCIOBUAM KOpoHEL, Mg nuuui CBH npumensaroTcs pacinen-
nedHEIe poBoaa. OwuHoska nojctannuii CBH, xak npasio, seMoHs-
€TCH paclleNIeHHBME TIPOROIaMU, HO MHOLILA JUIS 5TOH NEeIU HCUOAL3Y-
HTCs MEHBIE WIIA AIIOMHHUEBEIE TPYOBL HCODXOAHMOTO pajHyca.

Kak nokazanu mMHOUOYHC/IEHHEIE DKCIEPHMEHTH W PACYETHI, YCI0BUE
(2.4) B cayuae MCHONB3OBAHHA ONWHOMHBIX TIPOROAOB Ha auuusx CBH
MOXET OblTh BBLITOIHCHO TOULKO TIPH HX PAAUYCE, 3HATHTETLIO TIPEBEITIIa-
HOIIEM panuyc TPOBOIOR CTAHAAPTHON HOMEHKAATYPBI CeYeHHH, BhINycKa-
CMLIX NPOMBILNEHUOCTEIO. BBIIYCK IIPOBONOB OOBIYHON KOHCTPYKIMH
¢ TpeGyeMbIM MO YCIOBHAM KOPOHE! PaJIMYCOM HEOMpPAaBIaH KAK ¢ TCXHM-
HYECKOH, TAK H ¢ JKOUOMMYECKOH TOTYKH 3penus. ns pemenns JaHHOH
340a49K OBLIH PA3PAdOTAHS] HHBIE KOMCTPYKUMH MPOBOIOB — NO.IRIE H pac-
WHPEHHBIE HPOBOLA.
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Pue. 2.4. Paciiupennbie OpoB0aa ¢ KapKacHoH COHPAaLIO:
a -- ACP-400, d = 34,2 mm, 6 — ACP-500, d = 34,2 mm, ¢ - - ACP-1000,
d = 60 mum

Iloeie npoBona cobMpaiOT M3 OTACHBHEIX CCPMEHTOB TakuM 00pasoMm,
yTo ofpasyerca Moaniid UWIHHAP TpedyeMoro paauyca. Ilmomaan cede-
HHUS CTCHOK 2TOI0 [IHAMHAPA ONPCACNALTCS TOKOM JIHHHH. DTH MPOBOja
HCIIONB3YIOTCS JIIA OUIHHOBKY MoacTadnui. Jid coopymkenns MUUuH 3TH
[POBOJA HE [NPHMEHUFIOTCH W3-34 HEJOCTATOTHOH MeXaHndeckod npo-
YHOCTH ¥ CROKHOCTH MOHTaXKA.

B pacmmpeHAsx npoeogax (prc. 2.4} Aa cTaibHo Tpoc HaBUBacIcd ¢
GOABTITHM LATGM K2PKACHAS COMPATb M3 CTAILHOH npoBonoku Boabidoro
JWamMeTpa B yiKe Ha 3Ty CHHUpaNh B HECKOIEKO MOBHEROB HABHEBAGTCA JIO-
MHHHEBAA 1posonoka. B pesyubrare BHemHUE paguyc TIpoBojia 3HAYH-
TE.ILHO YBEAW4HUBAeTCA. /I HEKOTOPBIX MAPOK pacUIMpeUNEIX OPOROLOB
¢ HENBl eme DOoNbUIEro YREINYCHUS PadHyca NPOBOIA HCTIONLIYIOT JBe
BHYTPERHHE CLIUPATTH, HABHTLEIE HA CTAlbHOH TPOC B PazHbIX LAUPABIC-
unax, Takue mpososa B HaieH ¢TpaHe OLUTH H3TOTORIEHE H HCIBITaHB
Ha ONBITHEIX npoenetax. ONHAKO B KaAbHEHIIEM OHM TAKOKE He LOTYYUIIM
IIPMMEHLEHHA H3-34 CJAOKHOCTEeH MITOTORICHWA H MoHTakA. KpoMe Toro,
JUHHH C OIWHOUHEIMH PACLIHPEHHBLIMH APOBOAAMU HMEIOT MEHbILYIO
HATYPAJIBHYIO MOILHOCTL H, CI¢IOBATEILH0, MEHBIUIYH) TPOITYCKHYIO CTIO-
cODHOCTE [10 CPABHEHHIO C JIHHMAMM, B KOTOPEIX APHMEHSIOTCH pacuien-
JeHHbBIE TPORONA.

B nacroduiee epema nmoecemectHo ua nunnid CBH mcnonwsyrorea
pacllenfednele NMposoja. B AMHHAX ¢ pacIIeNIeHHBIMH TIPOBOJAMH
pajHyC SKBHBAIACHTHOIO OHMHOYHOIO MNPOBGIA HAMHOIO [Npessilaet
pasMyc pacimMpeHHOre npoBoaa, 4o BiedeT 3a cobol Oonee pagnkanms-
HOE H3MCHEHHE TTApaMeTPOB THHAK.
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2.3. KoHcTpykuma chasbl Bo3ayLUHbIX AMHWA CBH u BLiGop
ee NapoMeTpoB. OnpeaseaeHUe YACAbHbIX NOTOHHBLIX
napameTpoB AMHMMU

2.3.1. KoHCTPYKUMA Da3bi BOIAYLWHbBIX AMHMIt CBH

Iloa xoHCTpYKIHEH a3l 10HUMAETCH KONMHUECTBO NPOBOROB B (ase,
ux cevMeHMs, a TOUHEE JNAMETPRI, U HX B3auMHOE pacnojokenue, Brbop
KOHCTPYKLMK (ba3hl ABAAETCA AOCTATOUHO CHOKHON TEXHUKO-IKOHOMM-
qeCKoi 3adadel, HOCKOIbKY OH OIIPE;1eNseT OCHOBHBIE XapaKTePHCTHKH
JUHMHA OT OPOTIYCKHOMH CIIOCOOHOCTH JI0 3aTPAT HA €€ COOPYKEHHE M IKC-
MIyaTanuKo.

Tpumencuye pacmeniesHsx ¢as Ha jmuusx CBH oObacusercs
asyMst TipMdmHamu. OiHa U3 HUX 33K104aeTca B OONBIUMX 3HAYCHHAX
nepesasaeMoll MOITHOCTH, a CIeHOBATENBHO, B OOILIUMX 3HAUCHUSIX
TOKOB (asbi, Apyras — B CTPEMIICHEM CHM3UTh BBICOKHC 3HAUCHUS HAMpPs-
KeHIIOCTH DIEKTPHYECKOTO TOMA HA TIOBEPXHOCTH NPOBOLA H TEM CaMEBIM
HCKI4MHTE BOIHHKHOBEHKC O0IIEH KOPOHE.

B pexumax Hambonsmux HArpysok (asHble TOKH MOTYT ROCTHTarh
3HAYeHHA:

Hanpsrenue, KB .. oo 330 300 750 1150
QAT TOKH, KA oo 0708 12-13 15-1,7 2,932

[Ipy pekoMelayeMBIX ILIOTHOCTIX Toka 10 Tpebyer GONbBIIMX CyM-

MapHbIX cedetiyi nposonos Qassl: 1000—4000 MM

H3roToBlenne OIHHOUHLIX [TPOROAOE OGLIYHON KOHCTPYKIIHM TakHX
ceueHui CBA3AHO ¢ TeXHOMOMKMYCCKUMU CIIOKHOCTHMI Ha 33B0JIE, TPYAHO-
CIAMU NMpPH JOCTABKE WX Ha TPACCy TUHHH M TOCTEdyrOIlueM MOHTAaKe.
[1ooromy TpeOyeMOe PACUETHOR CEYCHHE COIACTCH 34 CUST MCIOIh30BA-
HUfA HECKONBKWX TIPOBOAOE MeHBIDHX cevenuit. [lpu stoMm nposoma He
CRAZLIRAIOT B OOLMA N1YYOK, 4 pacTioNarareT B OTIPETEIeHHOM TOpIAKS 1O
BCCH JTHHE JHHHH,

OctiorHOH Heibld BHGOPA KOHCTPYKITHA a3kl ABNYCTCH HCKIKYEHNE
OBIIEro KOPOHHPOBAHHA HPOBOLOB M YMCHBLUIEHNE TeM CAMBIM HOTEpb
IHEPrdUM HA KOPOHY, 4 TalkKe CHHKEHHE YPOBHA PagHOMOMEX, W3Jyvae-
MEIX KOPOHO#, A0 JOMYCTHMOro 3Hauekisa. Clnenyer orMeTHTb, YTO TaKUM
nyTCM yﬂaC'I‘CH HCKITHOYHATL O6Ll.ly10 KOpOHy, OJHAKO O4Yard MeCTHOTO
KOPOHHPOBAHNSA TEM HE MeHee oCTaloTCA. TaKHMH OYaraMH MOryT ¢y-
KUTL feTand IHHCHHON apMaTypHI, pe3nda 60IToR 1 ApYrUe JEMCHTEL

B nactosiiee BpeMa y3BECTHO HECKOIBKO BOIMOMHBIX KOHCTPYKUMH
Pazer. Haubonwmee pacmpocTpaHeHHe MOIYYHTA KOHCTPYKLUHA, B KOTO-
POif IpoROAA pasMeLleHbl 10 BEPUIHHAM OPABKIBHOTO MHOTOYIOJIbLHHKA.
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DTy KOHCTPYKUMIO HMHOTAA HA3BIBAOT mpaduyuonnci. B TO Xe Bpema
H3BECTHEI ¥ IPYIy¢ KOHCTPYKIHH, C HHEIM PacTONIoKEeHHEM TPOROIOB,
PukcalAd BIAUMHOI0 PACTIONOKEHNS MPOBOIOB BHIMOAHAETCA B MEC-
Tax MX KpEIUICHHS Ha olopax ¢ NOMOLUGI0 IMHEHHOH apMaTyphl, a B 11PO-
JeTaX ¢ MOMOILBIO AMCTAHUMOHHBIX PAcHOpOK PAa3THYHLIX THHOB, KOTO-
pLle YCTaHAaBIHBAKTICH depe? kaxnsle 50—60 m. bnaronapa stoMy mo
BCCH QAMUC NUHMHA TIPORO/IA COXPAHAIOT B3AMMHOE PacTO.IMKEHHE, UTO
MO3BONSAET PACCMATPHUBATE HX KAK €HHBIH NPOBOI HEKOTOPHIM PKBHBA-
JICHTHEIM PATHYCOM F,, KOTOPEIH B 10-—20 paz Soneme paguyca oquHOY-

HOTO MPOBOAA. BaKHO OTMETHTS, YTO [IPH PTOM JIHHHA OCTASTCA OJHOPO-
HO#. CKOpOCTE PACHPOCTPAHEHHA 3NSKTPOMATHHTHOH BOIHBL OCTaeTCA
TAKOH JKe, KaK JUISM JHHHA ¢ 0/IMHOUYLEIME IPOBOIAMH.

2.3.2. BbiBOp KOHCTPYKTHBHBLIX NApaMeTpPoB chasbl

Tpa HLHOAAAL KORCTPYKUNS (a3bl XapakTePU3yeTCa IBYMS 1Iapamet-
paMH: KOIMIEeCTBOM NIPOBOJOB U PACCTOAHHEM MEXKIY HHMH.

Bridop mapaMerpoB $asbl HAYHHAETCA ¢ ONPENENEeHHS CYMMApHOIO
CCUCHHA npoeBoa0os B cl)a3e B COOTBCTCTBHH € 3d4AaHHBIM PACUYCTHLIM
TokoM. CyMMapHOe CeUeHHC [POBOROB ONPEASTAETCA IO PacYeTHOMY
TOKY razel H3BECTHBEIMM METOHAMH, B KOTOPBIX 32 OCHOBY NMPUHUMAETCA
TOK TATOTC rona IKcnnmyaraunn nuuud. llocae storo onpepensercs
BECKONBKO KOMOMHAIIME YUCTa IPOBOIOB CTAHIAPTHEIX MAPOK, KOTOPHE
B cymMe nawt TpedyeMoe ceueHue. Hanpumep, tpefyemoe cedeHHe

2 ~
tazwl, pagHoe 2000 MM~ WM OIH3KOE K HEMY, MOXKHO 00eCTIeUUTE cleay-

UMK koMOuHauBsaMu: 4x500 MME, 5x400 MMZ, 7x300 MM u T.J.
BribpaHHble poBOIA B 00A3aTeNEHOM TTORAAKE TPOBEPAIOTCS HA HATPER
10 TOKY ITOCNeaBapHiHOTO PEKMMA [IPH 3a1aHIOH TeMlIepaType BO3AyXa
JUIA TOTO KIMMATHYECKOTO pafiona, B KOTOPOM COOPYKAETCA JTHHUS.

HJanee 115 kamg0T0 BAPHAHTA ONPEUEISETCS OIITHMANBHBIH Lar pac-
WEILICHAS ¢ M PacCUdTLIBACTCA 3HAYEHHME MAKCMMalbHOH Hanpsxen-
HOCTH OBMEKTpHUecKoTo Imois E ... DT0 3HaueHHEe CONOCTaBIAeTCs

€ JOMYCTUMEIMH 3HAYEHHAMM 11O YCIOBHSAM KOPOHEI H pajiHONOoMex. Ecan
JAaHHBH BAPHAUT Y/IOBIETROPAET ITHM YC/IOBHAM, AJ8 HCIQO Qupejncns-
OTCA NOTepH JHEPTdM Ha HAarpeB MPOBOIOR, TMONOIEAHBIE W BETpPOBBIE
HATPY3KH W T. 1.

AHANOIHYHEIC PACYCTHI LIPOBOAATCS AN HECKOILKUX BAPHANTOB, U HE
OCHOBAHHH TEXHHKO-IKOHOMHUECKHX COMOCTaBIeHnil BubupaeTes onTy-
MaJILHbIA,

PaccvorpuM  TpagZHUHOHHYH a3y, COCTOAIIVIO W3 # TIPOBOXOE
(puc. 2.5), pasMCICHULIX N0 BepIUMHAM [[PABHIBHOIC MHOMOYIONbLHHKA,
A7s 370H KOHCTPYKIHH XapaKTepHEl CA¢AYIOLIHE MapaMeTpPhl:
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Puc. 2.5, Tpaauuuoiias KOHCTPYKUH $a3hl

R, — pamuyc paciieiieHis, upejcTasifiomuii cod0i paauyc oxpyx-
HOCTH, OTTHCAHHOH BOKPYT MHOTOYIOJLHHKA, B BeplIHHAaX KOTOPOIo pac-
OAMKEHD! (IEHTPEI HPOBOIOR,

@ — LIar PaclICIDIEHHA — PAcCTOAHHE MEXKIY LSHTPaMH COCEIHHX
npoeoaoB Gbazel;

¥, — PalHyC 3KBHBAIEHTHOTO TIPOBOJIA.

Wcxons u2 pHC. 2.5 MOXHO YCTAHOBHTH B3aUMOCBI3E MEXAY pamuy-
COM H IHATOM PacHIeTLICHHS

R, = L

2sin(m/n)

Crporo ToBOp4, IIpH # MPOBOAAX B KAXA0H (a3e clieayeT yHHTBIBATE
BCC IPOBOIA W B JpYyrux (hazax JMHHE, IT0 PEIKO YCIOKHAET MATCMATH-
4eckoe ONMHcaHMe Takoi cueremsl, TTostoMy vi00Hee mpejcTaBuTL pac-
WenAeHHY0 (asy OTHMM JKBHBATEHTHBIM NMPOBOXOM PaJHYyCOM r,. 3T0

MOXKHO CIENaTh, €CNIH NPUHATL JONYILEHHE O PABEIICTBE TOKOR BO BCEX
mpoeogax daser. Takoe gonyieHHe MOKeT ObITh 000CHOBAHO TEM, UTO, BO-
NePBLIX, MEKAyDastble paccToaHUsS B AeCATKH pa3 Oojbnle paccTOAHHH
Mex Iy TIpoBojaMH Gaser, moyromy MC, nagenennsle B npoBoJax AaHHOMN
$ast1 roxkamu apyrunx (as, MOKHO CUHTATh OIHHAKOBLIMM, BO-BTOPBIX,
npoeoma $aibl PACIONOKEHB CUMMETPHUIHO [0 BCPLIMHAM IIPABHILHOTO
MHOTOYIOJBHHKE, [[03TOMY HX B3AAMHOE RAMAHHE TAKXKE OJHHAKOBO,
Pagnyc sxBHBANEHTHOTO MPOBOAA MOXKET OBITH OTpeseneH Kak cpel-
HETEOMETPUYECKOS 3HAYEHNE PACCTOAHHH OT OJHOTO NPOBOAA JI0 APYIHX
NPoOBONOB TOM *Ke (aspl, NPHBEACHHOS K PAAMYCY CaMOTO NPOBOIA:

(2.5)
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(2.6)

rae [[d;, — mpoussenenne pacCTOAHMI OT NEPBOTO NPOBONA TO BCEX

OCTRITLHBIX TPOBOAOE DTOI a3kl
PacuerHoe BEIpaXkeHHe HMEET BMI

r, = Narg Ry = Roafar, /R @n

Hockonnky Bee NMpoBoma Ga3zpl HAXOAATCA [0 OAHHM HAMPKEHUEM U
TOKH B [IPOROAZX O/ IMHAKOASY, 06ImMi 3apaz (a3sl paBHOMEPHO pacape/e-
NEeH MeXITy BCEMH NporogaMi. OTCL0/a 3aps] Kak10TO IPOBOIA

Gop = /7 (2.8)

Tak kax 3apai Ha BeeX MPOBOJAAX MMeeT OJHH H TOT X 3HAK, WIEKIPH-
YeCKOe TONE Kaaoro ApoBoja GyjieT HEpPaBHOMEPHBIM H3-3a BIaAHMO-
ASHCTBHA DTHX 3apAacB, MakcHManbHAA HADPAKCHUOCTE MO TPOBOAY
IIPM DTOM TPHXOUATCH Ha €ro TIOBEPXHOCTH, 0OpALUEHUY K BHELIHEi
CTOPOHE MHOTOYTOIEHHKA, MAINMATELIAS HAPAKECHHOCTE OYNET HA BLYT-
PCHHEH CTOPOHE 1IPOBOJA. MIEKTPUHCCKOE 1107e pacllenneHHoH ¢asbl
APA Pa3sIMYHOM KONMYECTBE TPOBOJOR IMOKa3aHo Ha puc. 2.6. Bo meex
clydanx, HPHBE/IEHHABIX Ha YTOM PHCYHKC, [TOAE¢ Kax,10ro nposoga cyrybo
HepaBHOMEPHOE, 0/IHAKO obmee none dazel npuobperaet Bee Ooiee pas-
HOMEPHEIA XapakTep [0 MEPEe YBEIWUCHHS KO.IATECTBA MPOBO/IOB B HC,

Ha norepxuocty npoBoda (puc. 2.7) MOXKHO BRLACHHTE TPH COCTABIA-
IOIINE HANPSKEHHOCTH NMOJIL: MAKCHMANBHYI0 £ . MRIAMANBNYIO E) o
H CPERHIOND Ecp. [1ocmeanas COOTBETCTBYET HANPMKCHHOCTH OAMHOYHOTO
MPOBOMA B ONpeaelineTes Bhipakenuen (2.1).

[lpx ropusoHTanbHOM PACHONOKEHHH NPOBOIOB 32 CHET TOIO, YTO
EMKOCTh MeXIy cpeadedi ¢azoil u aBymMs KpaHHuMM OONEILC, uYcM

Puc. 2.6. Kondgurypauss 31eXTPHEECKOro N0 PACIIEINIEHHLIX TPOROZOE
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Emax

Pac. 2.7. CocTap1ai0mize HATIPHACHHOCTH JIEKTPAYECKOTO N019 TNPoBoAa pachien-
AeaHO# Dasnl

EMKOCTEL MEX 1Y KpaitHiMR dasamy, pabouas eMKOCTE cpegdeil hasn oka-
suBacTea Ha 5—7 % OGonbwme emkoctv kpadiuwx das. Orcrona Go:aee
BEICOK&S HAMPSKEHHOCTE (O HA CpelHei (ase, LOTEPH 3HEPTHH Ha
xopoHy M Gosiee BbICOKHI yposeHB pagxomomex. ITooToMy Bce pacyeThl
BEQYTCH AN cpedneil dasml.

Fenp ydyecTh 3HaTeHRs JHIICKTPHUYCCKUX TOCTOAHHBIX BO3yXa W
BaKyyMa, CMKOCThL TPOBOAA BHIPA3UTE B MUKpodapaiax Ha KHIOMETp, a
B KATECTBC HAMPMKEHHA MPHRAATH AEHCTBYOWEe 3HadeHHe Mexaydas-
HOTO HANPAXCHUA, TO AMITIHTYIHOE 3HAYEHHE CPCAHCH HANPSDKeHHOCTH
NpoBOAOB cpelHeit (dasbl, kB/cM, MOXET OHITE HalfjeHO TaK;

P rr
E_ = 147—+2—.
ep nre 29

p . .
3necs C’; ~— pabodas eMKoCTE cpenucH Gas3sl, MKD/kM; U/ — melcTayo-
luge HaveHue Mexayda3Horo maupskenns, KB; n — uncno mpoeomos
bazer; Frp = paauyc IpoBoja, CM.
PaGoyas emkocts cpegneii ¢assl, MKD/KM, MOXKeT GoiTs Halizena mo
BLIPAKEHHEO
P 0,0253

P - Ig(DCl/r’B) ’ (2"10)
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e D — CpenuercoMeTpueckoc PACCTOAHUE MEXK a3aMH JIUHFH,
cr P oy

D = ifddpdy;

IpPH FOPU3OHTATEHOM pacrionokeHun a3z D . = 1,264, ,.

MakcuMaIbHAA HAIPAXKEHHOCTH [TOIA Ha BHEIHCH TOBEPXHOCTH IPO-
BOAZ HAXOIHTCH KAK

Eppo = Eopk {2.11)

epne
tie k,; — Ko3QGHUUMENT HEPABHOMEPHOCTH 11014, KOTOPBLIA IS paceMar-
pusaeMoil KOHCTPYKIHH (0a3pt Moxer Obith ONPEACHSH IO BRIPAHECHHIO

I's
k, = L +{n-1)=2. (2.12)
RP

Lis TpanzHuMoHHOH KOHCTPYKIWH dazel koaddUuilneHT HepapHOMED-
HOCTH DO Beerda OoJblie ¢IHHHIBL, A NPHHATHIX Ha MPAKTHKE KOH-
cTpykuHH das k, = 1,1+1,15.

MNockoasKy R3aEMHOE BIMAHUC NMPOBOJAOB OIHOH (asbl 3aBHCHT OT
PACCTOAHHA MeXIY HUMH, TO HATIPKEHHOCTD [TONA HA TIOBEPXHOCTH TIPO-
BQId TAKGKC ABIIACTCH qbyuKJIHeﬁ ITOrO pacCTosHUA (mara pacmenﬂeﬂuﬂ).

M3meHeHHe mara paclleIeHHs NPUBOLHT K W3MEHEHHIO B33HMHOIC
BIHAHHA [IPOBOIOB ONHOH (a3el M, KaKk CIEACTBHE, K MIMEHEHHIO MAKCH-
ManbHOH llallpHX{eHHOCTH o4 Ha IOBCPXHOCTH Kaxaoro [IpoBoaa.
OznHako 30ech MPOABIZETCA NMPOTHROIIONOKHOE BO3AeHcTEBHE ARYX thakTo-
pos. [Ipu yeBenuueHus nrara paciiencHUs YBCIHYMBACTCS PAAHYC IKBHBA-
JEHTHOTO MPOBOAA H, CIEXOBATENBHO, BO3pacTaeT pabodas eMKocTh basel,
YTO BHI3BIBAST POCT HANPAKEHHOCTH Ecp. C Apyroil CTOPOHRL, OpPH DTOM

CHHXAETCA 3HAYCHHE KOD(HHUIIHEHTA HepaBHOMepHOCTH noust (k, — 1).

Ilpy yBeaMueHUM KONHYECTBA MPOROIOB B ¢aze (MpH yCIOBHH cOXpa-
HEHHUA HX OGUICI'O CC'-lCHPUl) MEKCHMA LHAA llaﬂpﬂ}KGHHOCTb Nnoast CHUKa-
eTcd 3a CYET pacupeneneHHs 3apsaaa (assl mo Oonsuieil noBepxuoctu. B

pesynerare 3asucuMocTn £ . = f(a) 0pu pazHoM KOAHYECTRE POBOIOB

B draze mpHodperatoT B, Nokaszauusld Aa prc. 2.8. OuH HMEIOT uekoro-
DBl HESABHO BBIPAKEHHEIH MUHUMYM, COOTBETCTBYIOLIMH OI'FTHMANLHOMY

PACCTOAHUEO MEKAY HPOROJIAMY & ..

Jhist vekmoueHus ofWwero KOpeHUpoOBaHHA HeoOXoanMoe, 4Tobbl pH
a = Qg BLITOAHANOCKH yenorue (2.4). [lna nunnn 500 kB ¢ Tpems nposo-
JaMH B Qaze 00bMHO gy = 22+25 eM. [10CKOIBKY MHHHMYM HanpsiKeH-
HOCTY OPH g BEIPAJKEH HEABHO, JONYCTAMb HEKOTOPBIE OTKIOHEHHH OT

JHAYCHUA Q.. B CTOPOLY YBCIIHIEHHA.
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Puc. 2.8, 3aBHCHMOCTH MAKCHMATBLHOH HANPHMEHHOCTH NIEKTPHYUCCKOr0 NMOJIA OT
mara pacilielJieHHA NPy PatHOM KOJHZecTBE MPOoROI0B asbl TuTHH 750 kB

TlpH BEIOOpPE KOHCTPYKIHHK PACcIUETUICHHOH (a3l HEOOXOMHMO YIHTH-
BATh M ¢ A3POJIMHAMHYECKHE XapaxTepHCTHKH. IIpu ropu3oHTanBHHX
[OpHIBAX BETPA B HAIIPABJIEHHH, NEPITEHAKKYIAPHOM TPACCE JIMIKHA HITH
O.(M3KOM K HeMY, 33 K&KIBIM NPOBOAOM (a3bl BOZHHMKAET 30HA, TIE BO3-
MOXKHBI 3aBHXPEHHA BO3ayxa. Ecaw cocennmi mpoBod ©assl HOMalaeT
B OTY 30HY, B HCM BO3MOXNO BO3HHKHOBEHNE HEMKENATC/IbHEX BHOpaLuid,
ITO MOKET MPHEECTH K H310MY €ro OTASIbHEIX NPOBONIOK. Jlna uekmoue-
HHA 3TOTC ABASHUA HeoOX0AuMO, 4TO0R PACCTONHHE Mesuy NPOBOJAMH
(asul ObUTO HE MeHee 10dnp, rie a'np — JIHAMETP [IpOBOIA.

Jinst pacuierieAHod das3sl TepMHH «001Ias KOPOHa» HECKONIBKO YEIo-
BCH, TAK KaK KOPOHA MOKeT MOSBUTLCA TOILKO HA BHEIIHEH NOBCPXHOGCTH
K@OKIOTO TIPOBOAE, HO HE OXBATHIBATE KA /LA (POBOI HEJIHKOM.

ilonyuennsle BHIIIE BHIPAKCHHS [IO3BONAIOT HAHTH A0LYCTHMOC
HaNpsKEHHE 110 YCHOBHAM Kopousl Uy o xop H COTOCTARHTE €ro ¢ pabo-

YHM HAMpAKEHHEM JTHHMH B TOUKE, JUIA KOTOPOH BEJETCs pacdeT Halps-
KEHHOCTH MOJA.
Jlnsa wava1a XOPOHUPOBAHMA, UCTIONL30BAB BeIpaxenus (2.5), (2.10),

T

(2.12) u noactasus B (2.9) smasenue U, wopr PaBHOE 09U, Tne

Ugop — HanpskeHne BO3HUKHOBCHAA obmiero xopouuposauusd, Gyjem
HMETE
CPyy
_ p ™ Aon kop
Eonmax = 14 Thy———. (2.13)
Fp??
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Ins pafouero pexHMa MaKCUMallbHas HAMPAKEHHOCT OOMA OMpene-
agercs Kak

cp

cPy
14,7k, —2B8 - (2.14)
i""pﬂ

roe Upaﬁ — Hanpsixeune pabouero pexuma.

E

pab max

BrsB OTHOLLEHHE OTHX ABYX Bblpa}KCHHi;l, HNOJIYYUM

Euon max U;Juu kop o _ 059‘Euaq = {J
£ pud max UpaG £ pal max et
HIH
U*nml = 0.9E 0y ”Epaﬁ max’ (2.15)

D710 BLIpaXeHHE TTOZBONAET ONPeACINTE 3anac N0 HANPEKeHUIO B pac-
YeTHON TOUKE JTHHMK TO YCIOBUSM KOPOHUPOBaHUs. B KauccTBe pacier-
HOH TOYKM MOTYT OEITh TPUHATHI HAYamoe WIH KOHEH JIHHWH, KOraa
B PEXMME 0ONBITHX HAPY30K HAUPSKECHAC HA LIHHAX [OICTAHIIHH MOXKET
OBITL paBHo HAHOONBIIEMY paboueMy HaOpPAKEHWIO, HAM CepeaMHa
JMHHH, KOLIA B POKMMAX MAIBIX HATPY30K HANpKEHUC B CepelIHHE
JTHHWH MOYKET HPEBEIIIATL HAMPAKEHUE (10 ¢ KOHLAM,

Briile 0TMCUANOCE, UT0 KOPOHHEIH paspAd Ha mpoeodax nuHui CBH
CONPOROXIACTCA HENPCPHIBHO TOBIOPSIOWUPMUCH TOKOBBIMH HWMITYlIh-
camMu, UTO LUPHBOANT K BOZHMHKHOBCHHWK BEICOKOYACTOTHOTO IEKTPOMAr-
HMTHOLO U3NYYEHMA, UHTEHCUBHOCTL KOTOPOTO LETIOCPCACTBEHHO CB-
33aHa ¢ HAUPIKEHHOCTRIO NICKTPHUCCKOTO MO, JTO HITYTEHHE ABISSTCS
MCTOYHUKOM PAJHOTIOMEX B [MUPOKOM AUATIA30HC HACTOT.

Tlomexu oT XOPOHBI HAa THHHAX SNEKTPOREPENadH Pa3aeml0Tes Ha 1Ba
BUJIA:

1} paauolomexd, W3iyugeMble [MHHAMM DIEKEPOTEPEsadd H BO3-
JeACTBYHOLIME HA AHTCHHRIE PANHO- B TEIENPUEMHUKA B paniocraHlny,
pacIONOKeHHbIe B 30He, TpHIerarulell K Tpacce TMHUM;

2) TOMeXH, pacmpoCTPAHMIOIHECH IO TIPOBOSAM JIMHHI i HApYII4IO-
THe padoTy BCOKOYACTOTHDLIX KAHAJOB CBS3H, TCIEMETPHH U peieiinoi
3alIUTEL

HanpskeHHOCTE  1LONA, AOIYCTHMaA (10 YPOBHI PajHOLOMEX (74
AHTCHHBIX yCTpolicTB, onpeiedsercs no clenyomnM dopvynaM mag BI1
330—300 kB u BJI 750 kB coorreTcTBeHHO!

E..=3L1-174 Igrnp;

(2.16)

1

on = 322174 1gr,.

[Tpu 2THX HAMPAKCHHOCTAX YPOBEeUb PAIHOMOMEX HE JIOIDKCH NPEBbI-
[nath AOTYCTHMBLH YpoBelh B anauazore 0,15—30 Ml Ha paccTogHIM
100 M 0T TIPOeKIHY KpaHHe1 o nposona nuHud CBH B Teuenne He Menee
80 % BPEMCHH B TOIY.

3aaada 3aUMTh] 01 JI0MEX BLICOKOUACTOTHRIX KaHaI08 JMHUN 2JIEKTPO-
epefayd PellaeTca B [POUECCE NPOEKTHPOBAHHA U H3TOTOBIEHHA COOT-
BETCTBYIOUIEX YCTPOHCTR IyTeM BLIOOpa HeoOXOMHMOro 3HaUCHHUA NPEBLI-
WIeHHA CHIHANA HAJl TOMEXOH, B TOM YKCIE W IPH IUIOX0I HOro/e,

B npaxTHke paboT BO3HHKAeT 3ajada IPOBEPKH 3aJaNHOH KOLCTPYK-
miH (ha3sl 00 YCIOBUAM KOPOHHPOBaHHA H paIuonoMex. B aToM cuyvae
JokHsl OBITH 3alJadbl BCE WMCXOTHBIC AAHHBIC KONMUCCTBO NPOBOJIOB,
pajnyc [OPOBOAA PACIEICHHON (asbl, War pacluenienus, Mexiydas-
nele pactToaHns, Ko>dHHULHEHT IMATKOCTH NPOBOZA (AT COOTBETCTBYO-
WX MOTOIHEIX YCI0BHiL), OTHOCHTENEHAA IIOTHOCTL BO3AYXA. B pacuere
HCHOMB3YCTCA PONAMHLIA GaKTop -— HanpmKeHHe, 3HAMCHHE KOTOPOFo
onpe/CTACTCA MOCTAHOBKOM 3agadl (B KaKoH TOUKE NHHHH M /UIf Kakoro
pekumMa Tpefye1es BBIIOJIHHTE 3TOT PAcdeT). JTC MOKET OBITh HOMH-
HANBHOE Hanpsieilne, Haulonbliee pacyeTHoe Wl Hanbobinee pabodee
HafpsKeHHE, HANPAXKEHHE B cpeIHel TOYKe JIHHUM I PeKAMA MAaJTBIX
Harpy3ok. Pacuer ucnecoo0pasHo HavaTh ¢ ONPEACHCHHA HAYANLHOH
H AOOYCTUMOH HAUpAAKESHHOCTH NISKTPUYECKOIO HOAA M0 YCIOBHAM
koporupoBannsd (2.2)—(2.4), a rakxe JOMYCTHMOH HANPSHKEHUOCTH MO
N0 ye1oBusM paauonomex (2.16),

ATTOPHTM pacycrta MakCHMAIRHOW HampsKeHHOCTH mons E ..

{324aHO0: KOMHIECTBO TPOBO/IOE #, LIAT pacInelLIeHus g, paauyc IpoBoma
Fupr CPETIHETEOMETPUMECKOE MEXTydasHoe paccTosnue D) MpHBEICH

na prc. 2.9.

Onpeieenne ONTUMAIBHOIO KOTHYCCTRA HPOROLOR B PACLLEIUICHHOM
(aze mpou3BOIMTCA HA OCHOBAHHM CHEJNYIOUIMX coodpameHHi. Bpime
Ob110 110KA3AHO, YTO AN TPATMIMOHHON KOHCTPYKINK (a3kr pacupeiene-

<09 £y

s 0‘9 L'—tl.lol'l TIOMCXH

o

Prc. 2.9. AnropmT™ pacyera MAKCHMAABHOIH AANPAKCHHOCTH TONS H NPOBEPKH
KOHCTPpYKIHE $a3bl 00 YCA0BHAM KOPOHHPOBANHYA R PATHODOMeX
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Tadnuua 21

Hapaverpet asuun 750 kB B 33BHCHMOCTH OT KOTATECTBA ApOBOJOB B PACIieNIeHRON

haze
Hepawerp KoHcTpyKiua hasm
4x500/64 5x400/51 6x330/43 7x300:39
Ay €M 34,8 330 31,0 282
R, oM 24,6 28,1 31,0 325
¥y CM 17,4 21,6 245 26,8
Xg, OM/KM 0,31 0,295 0,287 0,281
by w—ﬁ, O 3,58 3,75 3.85 3,93
Z,,0m 204 280,6 273 267
Pp MBT 1913 2005 2060 2105
P 95,2 100 102,5 104.7

HHe 3apANoB HepaBHoMepHo. Ilo Mepe yBenHWe s uMcina upoBOAOR 3Ta
HEPABHOMEPHOCTE BO3PACTAET, 33PAJL  BRITECHMIOTCS Ha BHCUIHIOK
TIOBEPXHOCTE MPOBMKIOB M K03()ULHEHT HCNONL3ORAHNAS IPOROAA CHUXKA-
eiCA. B KOHEYHOM UTOFe CHUKARTCA H HPHPOCT HATYPAIbHOH MOUIHOCTH
AnilMY. 3ACCH NATYPATBHAA MOLIHOCTD PACCMATPUBAGTCH Kak Mepa rpo-
nycknoi cnocobunocTd AHHKH. [lpy yBeNHYEHHH KONHYECTBa TIPOBOAOB
¢ YETBHIPEX 10 NATH NPUPOCT HATYPAIbHON MOIHOCTH COCTARISICT OKOJIO
5 %; OpH JanbHeHmIeM YBEIMUYEHHH — C NATH 40 MECTH — Beero 2.5 %
(Tadm. 2.1). Ilostomy Jaisbieiiniee yBelIMYeHHE KOIMYECTBA [IPOBOACE
nmocne DOCTHAECHHS ONpeae/eHHOTo TTopora Hesghd eKTHBHO.

[Ipn onpeneleHwH KonMdecTBa NPOBOAOE (asbl HEoOXOAMMO TaKKe
YYHTEIBATL BO3PACTANMC MACCHL HPOBOAOB, [OAOIENHBIX H BETPOBBIX
HATPY30K, H B CBA3H C DTHM BO3HHKAET HeODXOOHMOCTb YCHIEHHS OTop
W s QyuuaMenros, yro norpebyer ypeIMYEHHS KANHTANOBIOKEHHH
B IMHUI0. KpoMe Toro, H3MeHeHHe BMAEKTPHUECKMX LIAPAMETPOR NHHHH
NpHBEJeT K H3MEHEHMI0 MOIMUOCTH KOMITEHCHPYHHUIMX YCTPONCTR, YTO
TAKAKe OTPAZUTCA Ha FKOHOMHUCCKHX NOKA3ATCIAX YICKTPONCpeaayH.

Takum obpazoMm, NpHMeHCHHE pacIIeNIeHHLIX [IPOBOILOB, ¢ ONHOH
CTOPOHBI, CHUMKAET MOTEPH JHEPrHH Ha KOPOHY, ¢ IPYTOH, YBEJHYMBAeT
KamUTANOBIOKEHAS B IMHHIO H OIHOBPEMEHHO H3MEHAET CTOHMOCTD KOM-
OEHCHPYWWHMX  YCTPOHCTB. Ilo3TOMy ONHO3HAYHOTO pelleHus  3TOH
3aa4yd HeT. OHa peInaeTcd METOAOM TCXHHKO-IKOHOMHYSCKOTO COonoc-
TaB;IEHHs pA/la BAPUANTOB KOHCTPYKUUH (a3l M TMpOBEAEeHHS JKCIEpH-
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WeHTOB Ha TONHIOHAX M OTIBITHBIX IIPOJeTaX IMHAA. OUpefeNeH e ONTH-
vanbHOH  KOHCTPYKumr  (asei  oOBMHO UPOWIBOAHTCA 114 BHOBB
OCBAMBAEMbIX KIACCOB HANPMKEHMS MAHM N4 JWHHH, HAd KOTODBLIX KOH-
cTpyKiHs ashl OTINYHA OT TPALHIHOHHON.

JIast yXC OCBOEHHBIX Klaccos nanpsxends auuki CBH 330—750 xB
s Poccnd TIPHMEHAIOTCA KOHCTPYKIHH (a3 co CIC/YIOUIM KOTHIECTBOM

npoBO.OB.
Hampamenre, KB .. o 330 500 750
KoHUeCTBO MPOBOAOBE B Ba3€ ivviiaeiuecvcennienns 2 3 4—3

Opumesamue Jnd numidt 1150 kB KOMCTPYKIME (baikl OKOHUATEIRHO HE QIpeleieHa,
LIOCKOTBKY OTIGIT COOPYHMEHHA M 3KCMUTYATALMH TAKHX JHHHA elie HeLOCTATOYEN

YMCHBHIEHHOE KONHYECTBO APOBONOB B daze — oguH nposol Mt
anuri 330 kB u nea ans smAni 500 kB — npuMenseTes THILB B HCKITHO-
YUTENBHBIX CTYUAAX: PR BONBUINX TOJONEAHBIX H BeTPOBEIX HAIPy3Kix,
HalpuMep, B TOPHBIX YCHOBHAX, I1€ A0DABAAIOTCHA €IIe K TPYAHOCTH

J0CTAaBKH 000pYA0BAHUA H MOHTAKA

EC/IH HCKIIQUUTDL B3aUMHOE BIHAUKCE YISKTPHIECKHX NoNell 0TaeIbHbIX
NPOBQIOE PaclienIennoil Gasel, YBENHUNE PACCTOIHHE MEXKIY HUMH I1PU-
Mepto Jo | M, 3apaasl pacupeieIaTcs N0 MOBEPXHOCTH MPOBOLA PaBHO-
MEpHO, EKTPHUECKoe MoNe Tatoke OyaeT pasHOMepubM. [Tpu 3ToM nepe-
JapaeMas MOUHOCTH OyIeT NpPONOPUMOHATBHA KOIHYECTBY NPOBOAOB B
(aze, ITO MOKHAO MOKA3ATH CNEAYOIHM 00pasoM,

Tok }azel, COOTBETCTBYIOUIHH DPEKHMY HATYPAIbHOH MOIIHOCTH,
onpesensercs Kak

[q) = qu,
rie v — CKOPOCTh PacnpoOCTpaHEHHA 3HeKTpOMaFHHTHOﬁ BOEIHLE BJOJIL
IIHHUH, ¢ — 3apii,

G = Eon " 2MEQEr K0

K yop — KOIQGHIHENT HCHONB30BANMA [IPOBOAA, XAPAKTCPU3YIOUITH pac-

npeaeleHKe 3apsajos 1o 110BEPXHOCTH KaKAOIO U3 IPOBOIOB (ha3bl,

E_ 1
L Ema k_ (2.17)

A0 "H

*
B upakrHKe HEXOTOPRIX rocyaapers, Hapumep 3 KIIP. va mmunx 500 kB npnmenseTcd xon-
CTPyKuMA (M35l M3 FETHPEX HPOBOIOB, 4TO HOBHILACT UPOIYCKHYIO CIOCOGHOCTE ITHX JIHIHE
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Pue. 2.10. 3asHcumocTe HATYPaibHOH MOIIHOCTH JHHHHM OT 9HCIA NPOBOAOB .14
TPaaMUNOHAOK (1) H HeTpaaHUHOHHGH (J) KOHCTpYKUKI a3

Orcloga HaTypallbHad MOIIHOCTE JAMHMH MOEET OblTh OIpelneieHa
CIIEAYIOUINM 00Gpa3oM:

Py = 3Uyly = 3U, 20

= oM
B paceMotpeninom cayugae k. = | W HaTypaablas MOWBOCTH (Bpo-

YCKHas cocobHOCTL) NPONOPLHOHAIBHA KOMHYECTRY NPOBOAOR.

Ha puc. 2.10 upepcrannessl JBe 3aBHCHMOCTH BTOH MOIUHOCTH OT
KOIHYeCTBa NpoBonoB B (ase. M3 atoro pucynka u (2.18) cnenyer, uro
NPH HUCTIOTh30BaHMH HEeTPaJHIMOHHON KOHCTPYKUHMH $a3sl MPONYyCKHYO
CnocoOHOCTE TMHUH MOKHO YBEAHYHBATE MYTEM YBETHYEHHS KOMHYECTBE
NpoBONOB B paciiemcHioidl tase, He M3IMEHAA KIlacca HATIPSKEHHS
JWHRH. OIHAKO TakMe THHWH HMEHIOT DAL KOHCTPYKTHMBHEIX HEOOCTATKOE.
B nactoguee BpeMs oHM HAXONATCH B CTAJIHH MCCIEIOBARNA,

Ha nunuax CBH no yenoBusM MEXaHHUYECKOH TPOYHOCTH IPOBOLOE
W HAAEKHOCTH X padoTE He pekOMeHyeTes IPUMEHSTh 1TPORY/IA Ceue-

E08  mp M per (2.18)

2 ..

unem meree 240 mm™. Kpome Toro, HCR3upas Ha pacilenieHHble (asbl
ITHX JIHHHH, BBEIECHO OTPaHUYEHHE MHHHMANBHO JONYCTHMOTO CCYCHUS
M0 YCNOBHAM KOPOHBI:

Hanpsaxerune, kB .............. 330 500 750

MuHUMaIBEHO ROIYCTHMOC
CEHCHHE QUBBL. .ooeriineenne 2xAC-240/32 3IxAC-300/66 SxAC-240/56

(3=AC-330/27)"

¥ npoofor AC-300/66 1 AC-330/27 IHAMETpI LPAKTHHECKH O/THHAKOBLE
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2.3.3. YaeAbHble NOroHHble napameTpbl AMHUA CBH

K y/ieIBHEIM IOTOHHEIM [IapaMeTpam THHHM OTHOCATCA aKTHBHOE ry K
peaKTHBHOE X( CONPOTHBIEHUS, 3 TAKKC aKTHBHAL g) H PEaKTHBHAL by
qoTepeUnsle IPOBOIHMOCTH Ha 1 KM AJTHHBL THHHH.

IT0CKONEKY IIPOBOAA pacilenieHHod (pa3el B pacueTax MOTYT GBITH
JaMeHEHHT O;[HUM SKBHBICHTHBIM NPOBOAOM, TO 3HAUCHHA Xy H by MOryT
ALITE OTPEIENSHEl 110 TCM e BRIPAXCHWAM, 9T0 W 1714 THHHHA ¢ 0IHHOY-
HBLIMH MPOBOJAMI, HO [IPH 3aMEHE Pajliyca OMHOYNOI0 IPOROAA pagHy-
COM IKBUEAJIEHTHOTO IPOBOJA 7',

ITapamMeTpsl ¥y W g; HE 3aBHCAT OT ICOMETPUYCCKHX NAPaMETPOB
JHHHK, HO CBA3AHEI C KOHCTPYKIHEH (paspl. 3HaueHne ry ONPENEnaeTcs
KOMHUECTROM [IPOBOIOR B (ase, a 3HAYCHHE gy — MMOTEPAMH AKTUBHOM
MOIEROCTH HA KOPOHY, 3ABUCAIIMMH OT KOHCTPYKUUH $a3kl, H Ha YTEUKH

no nzosAtopaM. OOHAKO TOCJEAHHE OYCHB Mankl, W B pacuerax ux
00BIYHO HE YUHTHIBAIOT.

B pacdeTax 3Ha9€HHA g ONpPEACHACTCA TOMBKO [IOTCPAMH Ha KOPOHY.
Iips 9TOM 3HAYEHHE DTHX 0TEPb 3ABHCHUT OT TIOTOOHBIX YCIOBHH, A
KOTOpPBIX TIPOBOMMTCA PacdeT. B IpOeKTUbIX pacuerax CIENyeT NPUHH-
MaTk CPEAHETOAOBBIC TOTEPH AKTHBHON MOIHOCTH Ha KOPOHY AP, o
npH HOMHHATTEHOM HalIpAKEHUH.

Vrenssric mororHse napameTprbl JUHHH CBH paccuuTriBarTes mo
CIICYHOIIHM BRIPAXKCHHAM:

'
Fo = rOnp/n’

D, .
Xg = 0,1445 1g— + 20757,
F, R
(2.19)
y_ 1.58-10°°
0 Ig(DCI‘/FB)’
2
gy APKOPCT/UHDM’
rae r;, H r:mp ~— YJeNbHOE MOTOHHOC AKTHBHOE COTNPOTHBICHHE (pa3bi

W TPOBOA COOTRETCTBEHHO MMPH 3aJaHHON TemMuepaType Bo3gyxa, OM/KM,
Ilpu pacmenmennd npoBogos (cm. Tadl. 2.1) cywecTBeHHO CHIKASTCA
SHAYEHHE Xy, H BO3PACTAET 3HAUCHUE by N0 CPABHCHNIO C HATIOTHIHBIMH 3Ha-

NeHHAMM MUIA JIHHUM C OMROYHBIME TpoBofavi (xy ~ 0,41+0,42 Om/rm;

by 2,62 - 10°° Cu/KM). DTO 03HA4AET, Y10 PACHICIUICHHS NPOBOXOB MPHBO-
JMT K YBETMHEHWH) TIPOMYCKHOH CHOCOOHOCTH IHHHK B MOXKET PaccMarpH-
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BaTLCA B KAYECTBE OMHOIO M3 UYTeH pelenus »Tol 3amaud. C Opyrod cro-
POHbI, YBeaHIElE 3HAUCHNS by BEIET K YBEIHIEHHIO 2apAHOH MOIIHOCTH

(peaxTHBHAA MOIUHOCTD, ONPEENACMAR €MKOCTBIO JIHHHWH) JIHHMH M, KaK
CIEICTRHE, K YBETHUEHHIO MOUIHOCTH KOMIIEHCHPYIOLMX YCTPOHCTB.

AKTUBHOE CONpPOTHBIGHHE pacllellicHHOH ¢a3el B n pa3 mMeHbllle
CONPOTHBIEHAS OAMHOMHOIO MPOBOJd, YTO NPHBOAMT K CHHXKCHHIO
0oTeph aKTHBHOH MOILHOCTH Ha HarPeR NPOBOAOE.

KOHTPOABHbLIE BONMPOCHI

1. Kaknmu (QaKTopaMi ONpeRenserca paccToadie Mewkay daszamu BO3LYINHOH
THHUA [TPK TOPU3OKTANLHOMN 110/1BCCKe NpoBOaOB?
2. Kax KOHCTPYKLKS OLOpH Bo3AYIIHON a1ty CBH BARSET Ha YIEILHOL LIOTOHHOE
CORPOTHBICHHC B NPOBOIAMOCTE JHHHAY
3. C kaxo#i ucnsto wa auunax CBH npuMensoTca pacTuenIemiLe nporosa $as?
4. TloficuuTe Haxrophl CTPHUATEILHOIO BO3ACACTEHS KOPOHKHPOBANHA IPOBONIOB HE
mvHud CBH, csa3as ux ¢ GH3HHECKoH CYIUHOCTRIO KOPOHEL
5. Kak cazaHw! Mexy cofoff pamuyc pacuienUenna W PajMyc SKBHBANEHTHOLQ
nposonu?
6. Kak pIdser wiMeHeHde paguycd pacliCiIeHUs Ha YACALHBIE 3HAYEHHS AKTHB-
HOL'C U MHAYKTHBAOTO CONPATHBASHHE 1 eMKOCTHOH NpOBOIMMOCTH JIHHUH?
7. KakuMm ofpaszoMm Iorona BIHSET Ha WIMEHCHHE YC.IOBMH KODOHWDOBAHHS H
MOTCPH MOIHGCTH B JIHIHA?
8. Kak oupeneisercd OUTHMANLHAA kONCTPYKTNS (aznt?
9. Kak mauser paculennesne npoeonos (as 1ma moTepH akTHBHOH MOWHOCTH, Ha
HATPEE IIPOBOAOS H 32PATHYIO MOIHHOCTE THHHH?
10. TloAcHuTe BAMaAHHE pPACWETNEHMs TPOBOAOB WA [PUNYCKHYH CIOCOONOCTH
JHHWH,

FAGQBQ TpPEThS

OCHOBHbIE XAPAKTEPUCTUKH
HEKOMINEHCUPOBAHHOWN AMHUU NEPEMEHHOTO
TOKA

3.1. ¥YpaBHeHUAs AAMHHOH AMHHH

Moa piexomnencuposgruoll Aunveir 0e3 TPOMOKYTORULIX O0TDOPOB
MOIHOCTH TIOHHUMAETCA JIMHNA, HE UMEI0IAsA HHKAKUX KOMIEHCHPYIOIIHX
YCTPOHCTR ¢ COCPENOTOMCHHBIMH TapaMeTpaMy (peakTopoB, KOlLAeHCa-
TOpPHBIX Dartapei B Ap.), BKIIGHMCHHBIX [OCNEAOBATENLHO HAM mapas-
JIETBHO B KAKHX-JIHOO MPOMEKY10YHBIX TOUKAX HA BCEM €€ MPOTAKEHHH.
B sToM ciiyyae AHHUA ABILCTCA OQHOPORNGH.

[Tepejiaua HIeKTPHUCCKOH JHEPTHH O THHAN NMEPEMERHOIT TOKA 0CY-
MECTBIAETCA PacOpoOCTPaHeHHEM B/IONE HEC JMCKTPOMATIATHON BOJHEL
Y10 CO3JaeT NICKTPOMATHKHTHOC NOAC NHHHH. JTO MOTe UMEEeT iBe
COCTARNAIONIME; MATHUTIIOE 1T0Ne, OOYCTOBIEHHOE ITPOTEKANHEM MICKT-
PHYECKOTO TOXA B MPOBOAAX, M DNEKTPUYECKOE 1101, ¢03ilaBaeMOe HaTIps-
AelueM Meky azaMu THEEM U MeKaY KakAoi dazoll 1 semmeil.

[TockouIsKY TOK W HAUIPSLKCHWE JIMAMH [ICPEMEHHBl, 00¢ COCTaBisg-
IHX NEKTPOMACHHTHOTO TIONA TakXe HIMEHAIOTCS BO BPeMeHH, YCOB-
#oe m3o0pakeHre MATHHTHOIC H ICKTPUUYESCKOLO fofed NPUBEIEHO na
pHc. 3.1. DNeKkTpHYECKHC TapaMeTpsl THHHH — aKTHUBHOE COITPOTHEBIE-

Pac. 3.1. Veirdisise niolipakenne MarHATHOIO B NIEKTPATECKOTO NGIN KXo NuHnn
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HME IPOBO/IOB, MHYKTHBHOCTE H EMKOCTE — PaBHOMEPHO PACHpEICIeHEl
BAOAb BeeH AnHbl avupu. llepemennoe nanpakerde, pactipelencHHOe
BA0.Th NTUHKH, MPUBOJMT K IIOSBIEHUI0 TOKOBE B eMKOCTAX MEHKIY [PORO-
JaMH H MEX1y IPOROJAMH U 3eMIell. EMKOCTHEBIC TOKH, HAKAAURIBAACE 114
KA¥IOM 3IEMEHTAPHOM YYACTKE JIHHUM HA paboduil TOK, oupe/ensembiii
nmepenapaeMoid MOLIHOCTBIO, BRIEIBAX)T HENPEPHIBHOE H3MEHEHHE CYM-
Mapuoro Toka no Bcell nnuHe amHuH. B peavnerare miamensorcs J/C
CAMOUHAYKIHH H B3aMMOHMHIYKLUHU B INPOBOIAX HA KAXAOM YYACTKE
H 3HaueHHS HAMPDOKESHRA BAONb IHHHA. Bce 3To NPHBOIHT K JOCTATOYHO
CIOKHEIM 3AKOHOMEPHOCTAM H3MEHEHHs 3HAYEHHH Toka, HalpPMKeHHA
H MOUIHOCTH BAOJbL THHUM.

Jdias onpegeaeHds 3THX 3aKOHOMEPHOCTeR PaccMOTPHM HEKOTOpPBIH
3;1eMEHTAaPHEIH Y9aCTOK NMHUM JLIHHOH dl, PacnoI0KCHHbIH Ha paccros-
HHY /, OT Hayada JMHHH (PHC. 3.2, @). B CILOKHBIX DNEKTPHUSCKHX CETAX

¢ OOABLIIMM  KO:AHUTECTBOM V3I0B W WCTOYHUKOBR MHTAHHA HOHATHA
HAYAA0» M KKOHEl THHUM OTIPEAe.IuTh TPYano. B To ke BpeMs ams pac-
CMOTPEHMS XapPaxXTEPUCTHK OAMHOUYHOH IIMHUM >TC HeehX0/MMO 3HATh.
HostoMy yenoBuMes 31eCh H Jajiee 1O HATAIOM JMHHH NOHUMATh TOT
V3eNl CHCTEMBI, OT KOTOPOro AKTHBHAA MOLIHOCTE HAaUPABNEHA B THHUK),
COOTBCTCTBEHHO HOA KOHIOM — Y371 CHCTeMBI, K KOTOpOMY aKTHBHAA
MOILHOCTE HAlparieHa ¢ JHHHHA

CxeMa 3aMelICHHA TAKOIO FIEMCHTAPHOIO YTacTka MPHBEACHA Ha
puc 3.2, 6. Ta cxeMa CpaBeAANBA KAk A% 0THO(ha3HOM, TaK U U4 Tpex-
(daznol munun. J14 oanoda3nol JTHHAH B KAYeCTBS HANMPMKCHHS H TOKA

b / di .

I3 x |

g - - » U
! —b—il ‘ ]2—1-! 2

TR

a)

2 | u—du
I x , Q@ ¢ —
od! Cpd! gou! Cod!

0]

Puc. 3.2. IneMeHTAPHBIH YIACTOR JTHEHH (@) H cXema ero sameienus (6)
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JOIKHBEl PACCMaTPUBATLCA MX (basHEle 3HAYeHHH, A4 TpexdasHold —
Mesk1y(PazHoe HAPIKEHUE U THHEHHbIA TOK.

[lpu (POTEKAHHHM TOKA ! B MPOAONBLHOA BETBH CXEMBI 3aMEUICHHSA
BEICAEHHOTO YYACTKA HANPAKEHHe B KOHLE I3TOr0 ydacTka Oyaer
MEeHbIIE, YeM B CI'o HATAIC, HA BCAHYHEY di 3a cueT TIOTEpH HanpsKeHHs
g aKTHBHOM COIIPOTUBIAEHHH H MHAIYKTHBHOCTH Ha nporsxennd df. Tok
B pOI0.(bHOH BETBH C.IEIYIOMEr) YUacTKa YMEHBIINTCA Ha BEAM4ERY dr
3a cueT HoNcpeuHoll BeTBH paccmaTpusacmore ydactka. [locieanui
AMeeT IBE COCTABINIOUIHE — TOK B 4KTHBHOI M TOK B eMKOCTHOH MpoBo-
JIEMOCTH

M3meHeHRns Halps:KeHHs ¥ Toka Ha NponikeHdHd d! onpeaendiorcs
ypaBHEHHAMH

ﬁ%‘dl:rodthL{)dl%; -
7‘3‘(.11 = g0d1u+C0dla—u.
o ot
Paznenue ofa ypastenus Ha di, nosryany
- % = pyl T Log—;;
5 (3.2)

Cu
5 Sot~ COE'

B ypaBremusx (3.2) Hcnosb30BaHE MTHOBEHHEIE 3HAYEHHA TOKA H
HaNpKe RS JTHHHH, KOTOPBIG ABASIOTCH (DYUKLIMAMH JABYX HCPEMEHHBIX:
BPEMCHH M IIMHEE JTHUMKM. DTH YPABHEHHS CIPABELIHBEL AT THOOBIX
HIMEHCHHH TOKA Y HANPMKCHHUA BO BPEMCHH, T.€. /UIA YCTAHOBHBIIHXCA
H IePEXOJHEIX PEKHUMOB.

MNpy CHHYCOHIRALHOM HARPSKEHHN UCTOYHMKA THTanMA ANA YCTaHOo-
BUBLIETOCA PeKHMA B TOUKE ¥ MOXKHO 3allHCaTh

dU, |
- d[' = (rpHjoly)d,,
. (3.3)
di, :
*E = (g0+_]®C0)ch
Irece, Ux, fx — JeficTBYIOUIME KOMIUICKCHBIE 3HAaUEHWS HAIPsKCeHHA

K 10Ka B TOYKE X, For» 80 — AKTWRHBIE CONPOTHEBIICHHUE H [POBOAHUMOCTh,
L(}, CO — HHAYKTHBHOCTL U ¢MKOCTE WICMCHTAPHOTO YYacTKa JUHUH

JANuAy 3:JcMEHTAPHOTO yYacTKa YIOOHO NPHHSTL PaBHOH 1 KM u
B JajpHelneM HCIIOIL30BaTh yIeapnble MOrOHKEIE NapaMeTPBl THHUN.
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(O0Co3HatBEM yIeNbHOS DPOAOTHHOE COUpPOTHBICHMe THHHH Z; n

YIETBHYIO NONCPEYHYI NPOBOIHMOCTE ¥, Kak:
Ly = 1y TIXo; }
X{] = gl’] +fb0,

e xg = coLO H ’50 = @y — YNEIBHBIE TIOTORHEIC HHIYKTHBHOE COIIpO-
THRIEHUC H E€MKOCTHAS IIPOBOHMOCTE JIHHHH COOTBETCTBCHHQ; Fp——

(3.4)

AKTHBHOE CONPOTHBIEHHE TIPOBOIOB, g, —— HNPOBOAHMOCTE € YuCTOM

N0Tepk 9HEPTHH HA KOPOHY H YTEYEK N0 H3OINTOPaM.
Vpaerenus (3.3) upu 310 6¥OyT HMETE BUI:

dU :
- E{ = Z()[x;
: (3.5)
d,
- E - I@Ur
B3se nepBHe MIPOH3BOIALIE OT TOKA U HANPSIKEHHS 10 /, Oy quM:
5 . .
d U, dr, .
O ZO_&? = Z() _Y[]Uxa
di
(3.6)
d’1 dU, -
: = _XO a7 - ZQ!()IX‘

d/
31v  ypaBHEHHA XaAPAKTEPH3YIOT H3MCHCHHS TOKA H HAMpEKEHH
BROJIE THHHH.
JIits1 HATIPSOKEHHS B TOKA B HEKOTOPOH TOUKE X, OTCTOAMISH HA PaicCTOAHEH
!, 0T Hagana IMHEKEK, peliel s STHX YPABHEHHH UMEIOT CIIe/1y FOIIIMI | BHA!

JUIA HallPSUKCHHA

Uy = A,exp(yyl) + Ayexp(= 1,0); (3.7
1A TOKA ¢ yueToM (3.5)
: 1dlU 1
I, = - Z—{JE = - Z—O[Alexp(toix)—Azexp(— !olx)']

. Y
I = ?O[Azexp(“ 1ol —Arexplyyl )] =
£)

1 \
= ?[Azexp(— vl — drexp (/). (38

=B
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3aech Y, = *./Z,¥Y, — KOpHHM XapaKTepUCTHUECKOTO YyPABHEHHN CHC-
reMst (3.6).
Otromenue y 0/ Z, MOKeT OBITH NPEACTABAEHO KaK

ZD/ZU - ]/ZB’

me Z, = JL/ Y o — BOJIHOBOE CONPOTHURICHHE THHKM.

OusMuecKui cMbicn Z, w Yo Oyner modAcucH HIbke. [lepeMennoit

BEIMIAHOH 3JICh ABNACTCA [, — TEKyHlas KOOP/MHATA, NOCTOSHHBIE
MHTETPUPOBAHHUS A1 U A, ONPENENAIOTCA H3 HAYATBELIX YCIOBHH.
Hinxe npHBOSTCH BBIDAKEHNA LA PACHeTa MapaMeTpoR PEKHUMA JIKHKH,

Pacuem no danneim navara aunyy. Mpu [, =0, U, = Uy, I, = I

WIH
U, = /‘.11"‘/.12;
. 1 - 3.9
I = Z(AZ*AI)-

B
Peluas cHCTEMY ITHX YPaBHEHHH, IONYYaEM:
g = ht o Uit hs
2 2
Hopcraenss sHaveHus 4 1 A /;!3 2 (3.7) n (3.8) n yunTHRBAaN, 4TO
exp(yol) + exp(- v,l.)
2

explyol) —expl(- vol)
7 = bh"iolxa

= ch[ol

x?

nocsie npeoGpasoBaHHi MoNydyaeM BHIPAKEHHA JUIA PACcIeTa NapaMeTpoB
PEKHMa B TPOMENY TOUHOH TOUKE NHHWH X'

U, = Uiehy, i, —11Z,shy,!

o o,
I, = Rehygl, — Zshyly; (3.10)
23

S, = Ud, = P £jO,.

IMapameTpsl pesKHMa KOHIA JHHHH IpH [ = L o ganHBIM ee Hagana
OnpeaeiIfoTeA CIIEAYIOIMHUMH ypaBHeHHHMH:
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Uz = UlchwioL — jl’ZnShXOL"

. : U
I, = Ichy L - ‘Z_lShIoL3 (3.11)
=B

S, = Usy, = P, £j0,.

e I — nonHaA xnyuHa IAHHH,
Pacuem no dannbim Kouya Tusuu. B kadecTBE HagYaabHBEIX YCIIOBUH

MOTYT OLITL [TPHHATH TAKKe MapaMeTphl peskuMa xowuya aunuu Us, I,

e [, = S‘z/ I:’z. B 3ToM ciydac oTcueT TekymeH koopaunars /. j0i-

JKCH BECTHCH B IIPOTHBOIIONOKHOM HANIpaBiaeHHH, T.¢. 0T KOHLA THHHH.

Onyckad OpoMexyTauHete npeofpasosanuf, I8 OpOMEXKYTOUHOH
TOUKH X B 9TOM CITYUae MOXKHO 3AIHCATD:

U, = Uschy,l, + L Z,shy,!

x>

. U
Iy = Dehyyl,+ SPshy l:

-B

§. = U, = P.1j0.

‘(3.12)

CeaA3p MEOXKIY MapaMeTpaMH PekKHMa Hadala JIMHWK IO NaHHBIM ee
KoMl npu [, = L onpeaenserca ciaeaylomum o0pazom:

U. = UzchIUL +fZZBshZOL;
C U, ‘
I = Igchy-OL+-Z—ushXOL, (3.13)

Sy = U, = P O,

Vpasuenns (3.10)—(3.13) cnpaBeHBE! Kak 3714 0gH0Da3HOH JIMHHH,
TaKk W aas Tpexda3znoil. Paziwuue 3axknmogaeTcs THITE B TOM, YTO A7f
oAHODA3HON JHHHH B ITHX YPABHCHASX KCIONB3YVIOTCA 3HadenuA ¢as-
HOTO HAanpsxeHus u Toka. KpoMe Toro, 3Ha2eHHNA BOJIHOBOIO CONPOTHRIE-

g Z, ¥ ko3pduUMenTa pacpocTpaHEHHA NICKTPOMATHUTHON BOTHEL

'}’0 OMPEACIAITCA ¢ HCITOAR30BAHHEM HHBIX 3HAYCHHIH YAEJIBHEBIX ITOTOH-
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gblX 1APAMETPOB JTMHHUH X5 H by, NOCKOJBKY B OAHO(GAIHOW JNMHUM

OTCYTCTBYIOT B3AHMHEIC HH1YKTHEHOCTb M EMKOCTh (a3.

TIpu HCOOAB30BaHMW ypasHenuid (3.10)—(3.13) ama tpexdasuoii
JMBHA B HHX YYHTHIBAKOTCA KOMIUIEKCHBIC ACHCTBYIOUIME 3HAYCHHN MEX-
Jiya3HOTO HANPAKCHUA H IHHEHHOTO TOKA

.[;l = '\/:—"I(t' .
B 310M CIY4Y4€ NOIHAE MOIZHOCTH TPEexasHol INHHT B OPOMEKYTOY-
HOH TOUKE X ONPEICHACTCA KaK

S, = Ud,, (3.14)

rae [x — CONPAXKCHHOE KOMILICKCHOS 3Ha9YeHHEe JIHHEHHOTD TOKA.

ITpu HenoAk3oBaHdH (a3HOTO TOKA M MexAyDasHOTo HaNpsKeHHA
rpexdaznoil nruuu ypasrenusn (3.10) u (3.12) And mpoMexyTOUHOH
TOUKH TIPAMYT BHA

1O QQNITBIM HAYARA MPeXasnoll AUHUY

U, = Ulchzole ﬁflzushzolx;

J. = lichy,/ U, shy 7 (3.15)
- Al x = _ X3 ‘

' ot Bz,

S, = SO

RO OUHHBIN KOHYA MPeXHAIHON TUnUY

U, = Uzch101x+ ﬁfgznshzol

x?

. i
I, = Dehyl, + ——shy,! (3.16)

Bz, T
S, = BT

Npunse /.= L, no (3.15) u (3.16) MOXHO HaliTh (a3HEle TOKH, HANPA-
KEHHs Y MOILIHOCTH B HAYAJIC U KOHIIE THHHH.

HNonyuennvic sbue ypaerenua (3.7) # (3.8) nawT ocHoBaHMe pac-
CMAarprBaTh HAIPAKEHHE W TOK B JIFOOOH MPOMEXYTOYHOR TOUKE TUHHA
Kax manoxeume ARyx BOAH (agaromied H OTPAXKEHHOH), JRMIANGIIKXCA
B uporysononoxHele croponsl. ITepsrlii SIICH Npagoil gacTa 2TMX ypaB-
HeHni npeacTasiser coboil NanAOUIYK BOIAY, BTOPOH — OTPAKCHHYIO.
374 Teopus MO3BOANET AHANHIHPOBATH PAITHUHBIE PEKUME] JIMHHH, B TOM
HMCTe i nepexoauble. OAHAKO 418 PELIEHUS TIPAKTHYECKAX WHKEHCPHBIX
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3a3a4 00LITHO HAHPSKECHHE U TOK PACCMAaTPHBAIOTCA KaK €AHHBIE PE3YIh-
THPYHOIIHC BETHYHHB] bez pa3neeHa WX Ha OTISNIBHBIC COCTABIAKOIIINE,

3.2. BOAHOBbIE XOPAKTEPUCTUKH AMHMH

Kopuy XapaKTepHCTHYECKOTO YPABHEHUA ¥, H BOJHOBOE COUPOTHRIE-

HHE Z, SBIIOTCS BOJHOBEIMH XaPAKTEPHCTHKAMM IutuH. Bennuwmna v

OTPEIeNACT YCAOBHS PACMPOCTPaHEHHS HABKTPOMATHHUTHOH BONHbBI Hu
eMHUUIY JTHHET THHHH. T2 BeNHYHHA Ha3hIBAETCS KOIpguunenmom pac-
RPOCHIPARERUS INEXMPOMASHUNIRON G0THBI H HMEET KOMILIEKCHYIO (POpMY,
npyyeM 9T0T KO2pQHUHEHT XapakTepH3yeT pacHpOCTPAHEHHE IHIOL
OZHOH W3 BOJIH — Ia/JaknIel HIH OTpaXXeHHOH, HO He CYMMAapHOI:

Yo = JZo¥y = Jro i) F1be) = oyt By, (317)

B nanpHemeM Y  NPHHAMAETCA NONOKHTENbHOH BENHYMHOIL.

Heiicteurensran uacte (3.17) oy — koapuyuenm samyxanus —

onpenenseT 3aTyXaHue JEKTPOMArHUTHOH BONHBI HAa €IMHAIY ITHHLE
TMHKH, JI9 IMHHM 2MEKTpONepeaayH, J2%e J0CTaTOuuO [POTHKEHHOMH,
33TyXaHHe IEKTPOMArHHTHOH BOIHBLI 00bIMHO O4enb Hependko. Ha enn-
HHLY /UTHHE! JIMHHH, B Ka4eCTBE KOTOPOH NPHHUMAETCH 1 KM, ¢ MMCET

- -5 . —5

OMeHEb MAIOH 3HauYeHue, pasaoe 2+ 107" —6 - 107", IpHYeM MEHbLLEC 3HA-
delHe OTHOCHTCH K JTHHHH ¢ OJHMM npoBogom B dase, Goubllee —
K JIMHMAM ¢ pacienneHimMu dazamu 33 cueT GOIBIIHX NoTeph Ha KOPOHY.

Tax, nna nuuui 750 kB ¢ nposogamu 5xAC-300/66 npu ry = 0,288
OMm/kM H gg = 2,44 - 107 Cw/km oy = 4,15+ 107, 31ech 3nagenue 20
OIIpEAENEHe 10 CPSIHETONOREM TIOTCPAM Ha KOPOHY JUIS JHHWHA 91010
KIacca HanpskeHn. OHO MOKET PE3K0 YBCTHYMBRATLCA B YCIOBHAX MI0-
XOH TTOTOJTEI (TyMaH, U3MOPO3b H T.4.) C COOTBETCTBYIOIIMM YBEAHUCHHEM

*

koapPUIMeHTa 3ATYXAHUS .
Muuman wacth ypasHenus (3.17) B, nasmBaeTcs xoagduyuenmom

UZMEHEHHUA A3l DACKMPOMAZHUIIHON 60AHB! TIPH €€ TIepeMellleHHH BIONb
JUHUHE Ha | KM 1JWHBL TOCTTeAHe .
OueHHTs 3HAUEHHE B MOXKHO 110 YPaBHEHHIO

By = 2170, (3.18)

rae f— 4acToTa CeTH; U — CKOPOCTH CBETA.
pu f=50Tuuv=23- 10° xwic By = 1,05-10_3 pag/km (man
0,06 rpag/km). OTCIOZa CIEIVET, YTO INHUHA 3IEKTPOMATHUTHONH BOJIHBI

*
KosthQHIMenT 3a1yXaH1a B UPOSKTHLIX pactieTax 00HYHO HE YUHTBIBAIOT B CHILY €1'0 MATOCTH
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jpa f= 50 't pasua 6000 ku. [i1a peansuol THREK € Y9ETOM pasnHTmil
p 3HAUCHUAX BEMHYMH X5 M by 18 pasiduHelX Mapok HPOBOAOB

4 KOHCTPYKLHE 0110p 3Ha4eHHe B MOXKeT He3HAUMTENBHO MEHSTBCA.

B psine CIyYaes UPH PACUETe PeXHMOB NPOTAXREHHRX THHHH yoo0HO
[oAL30BATBCA  He reorpadwdeckoll 1nWHOM IHHHM, OIpelelNeHHOH
B KHIIOMETPEX, a €€ BOIIHOBOI Y10 A, BEIpAKEIHOH B rpagycax:

A= Byl, (3.19)

rae L — MoJAas ANAna THHEHA, KM.

Hanpumep, THHKHA 5, THHOH 500 KM HMeeT BONAOBYIO LiHHY 30°, nuAus
1000 kv — 60° 1 T.A. JTnHud aivAoi 1500 1 3000 kM HMEI0T BOIHOBYO
aaray cootsereTBelno 9 u 180°, Muorma B HA3BIBAIOT YemBepmbsOIHo-
guMu B HoAyeoanoeviMu AuHuAmu, Takve MHHUH 0OMAmarT OCOORIMH
cBOHICTBAMH, ¢ fieM OyneT cka3ano Hinke.

BonnoBoe CONPOTHBIEHHE TAKKe OTHOCHTCA K BONHOBBIM Xapakie-
PUCTMKAM JIHHHH!

= (L0 =z (3.20)

{ — ¢a3HBll YTOa BOJIHOBOTO CONMPOTHBACHUS.

Jlna pea’bHOH THHMH C YUETOM AKTHBHOTO CONPOTHRIEUHS 11POBOIOB
H [OTEPL HA KOPOHY, APEACTABICHNBIX BEIHYHHON gy, BOMHOBOE COTpo-
THBIEHHE HMEET KOMUNEKCHBIH XapakTep ¢ He3HAYATENLHOW OTPHITATEN -
Hoi MEEMOH cocTaBmsomnieH. Ma3nALIil yIoJl BONHOBOTO CONPOTHRIENHS (
OO0BIMHO COCTARIZET ~(2+4)°, 103TOMY 0OBIMHO BOIHOBOE COOPOTHBIEHHE
paccMaTPHBANT KaK JefCTBHTENBHYH) BEJIMYAHY. B TO xe BpeMa B HEKo-
TOPBIX PACHCTAX €I0 ClelyeT YUMTHIBATE KakK BETHIHHY KOMILICKCHYIO.

YncieHHOe 3HAMEHNE 7, B 3HATHTEIBHONH MEPC ONPEAEIACTCS KOLCTPYK=
nuedt dazpl AHHHA, dad muaui 110—220 kB ¢ oIMHOYHREIMH MPOBOIAMHU
B haze ero 3HAUCHUE 61130 K 400 OM. Jlyis THHWIE ¢ paciiemICHABIMY JTPO-
BOTAMM OHO ONOpedeseTcs [NaBHLIM 00pa3oM KOTUYeCTBOM NPOBOIOB
B thaze.

Cpenune 3Ha9eHNs BOIHOBOTO CONPOTHRIEHHS Z, B 3aBHCHMOCTH OT
KOIH9eCcTBa NPOBOJIOR B a3e COCTABNAIT!

Konnuectno npoBonos 8 4ase..........ccoceeees 1 2 3 4—5 8
Bonnoroe conportHeaenneg, OM ...o..eveeeirerees 400 310 290 270—280 250

DTUMU JAHHBIMUM MOKHO AONS30BATECA TIPH NPeIBAPHTENLHBIX OLEHOY-
UBIX PACTETaX, KOT/IA €Nlle He BEIGPAHBL KOHCTPYKIHA (askl 1 MAPKH NPOBO-
JoB muHuM, TouHoe 3HaUeHMe Z, ONPCAEACTCH HE TOIBKO KONMTECTBOM

NpoROIOB B (a3e, HO M BCEH KOHCTPYKUMCH NHHUN: MexTyba3HeIMH pac-
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CTOAHHMAMH, MAPKOH MCHONB3YEMEIX MPOBOI0E U Ap. OnHaKe, KaK NPaBHIIO,
0HO O1H3KO K BHITIEYKA3AHHBIM 3HAYSHHSM.

3HaueHUs BOJIHOBEIX HAPaMETPOR JTHHMM 1% 0OBIIHO HCIONB3YEMEIX
HpOBOTOB M HX KOJTHYECTEA AJIA PA3HBIX KMaccoB HANPSAKEHHA NPUBEIEHDI
B Tabm. 3.1.

BOIHOBOE CODPOTHBISHHE —- BAXHAA XAPAKTCPUCTHKA JIWHHH, moc-
KOAEKY OHO ABIAETCA OAHOH K3 COCTABIAIOINX, OIPeASIAOINX €C Ipo-
nycKHYI0 ¢niocodHocTs. 11pi pabore THHUM Ha HATrPY3KY, SKBHBANCHTHOE
CONPOTHBIIEHHE KOTOPOH paBHO BOAHOBOMY, B IMHHH OTCYTCTBYIOT OTpa-

Ta6nuwua 31

¥YienbHbie MOTOHHBIE ¥ BOJHOBLIE MAPAMCTPEI BOIAYWHbIX Anaud 330—1150 xB

C‘?SETS ) Yo OM/KM | Xg, O/ _f‘” Z, Om Po- xoiy
NpoBOAOB 1077 Cw/km rpai/kM
Hunure 330 kB
2%240/32 0.06 0,33 3,38 312 0,0605 55
2x300/39 0,048 0,328 3,41 310 0,0606 6,83
2x400/51 0,0375 0,323 3,46 306 0,0606 8,6
2x500/64 0,03 0,326 35 305 0,0612 10,86
Hunvu 500 kB
3x300/66 0,034 0,31 3,97 279 0,0635 9,11
3%330/43 0,029 0,308 3.6 292 0,0603 10,62
3x400/51 0,025 0,306 3.62 290,7 0,0603 12,24
3Ix500/64 0,02 0,304 3,64 289 0,0602 15,2
Huruu 750 kB
5x240/56 0,024 0,308 3,76 286 0,0617 12,83
5x300/66 0,021 0,288 4,11 264,7 0.0625 13,7
5x400/51 0,015 0,286 4,13 263 0,0623 19.1
4x500/64 0,015 0,303 3.9 2787 0,0623 20,2
Junuw 1150 kB
8x300/48 0,0125 0,266 4,43 245 0,0622 21,8
8x330/43 0,011 0,27 4,38 248 0,0623 24,5
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KeHHDBIC BOJIHEL # 1IEPCAABACMAS TIPH 3T0OM AKTHBLAA MOUIHOCTB {114 npo-
19KEHABIX JINHAI) 6nH3Ka K npedensHo gonycTuMod. TlosroMy neneco-
ofpa3HO CHHXKATEL BOTHOBOE CONPOTHRIEHUE JIHHHY YTEM H3MCHCHHUA ee
KOHCTPYKIHH.

3.3. YpaeHeHHe MAEAAM3UPOBAHHOM AMHMM

Tpy Hcnonb3eBaHHH PACHICIIEHHKIX TPOBOJOB JUIA MHHHH 330—
1150 kB axTuBHOE conpoTUBAeHKE Ga3bl CHIDKASTCH NPONOPIHOHAIBHO
KONHYeCTBY IIPOBOJOB B Hel, B TO BpCMs KaK PEAKTHBHOEC YMCHBIIACTCS
B MeHbUICH crenenn. [lodTomMy OTHOUWEHHE X /7y BO3PACTAET MO MEpE
yBeIMYEHHsA KOJIMYECTRA NPOROAOB (asbl. ITO COOTHOWIEHHE s
WCTIONB3YEMBIX MAPOK TIPOBOJAOE B CTAHIAPTHHX KOHCTPYKIHH (a3bl
(cm. Tabn. 3.1) mexur B mpeaenax 5,5—24,5. HnwimMn cnopaMu, gma
munauit CBH #HAVKTHBHOE COHPOTHBIEHHE MHOTO 0OXLHIC aKTHRHOTO
(xg >> ry), B ocobeHHocTH uis nuHui 500 kB A BBIe. D10 cine oano
OTIHYHE THHHH 3THX KJIACCOB HAMPXeHWH oT nuuuit 110—220 kB, rae
B HEKOTOPBIX CIOYYasX OTH CONPOTHBICHMS TIPHMEPHO PABHbI HIH MX
COOTHOUIEHHE UMEET CYILIECTBEHHO MEHBILHE 3HAYSHHS.

Creayer yIecTs H TO 00CTOATENBCTBO, YTO 3HAYCHHE g OIPEALTeTCA

CIABHBIM OGPA30M HOTePAMM MOLWHOCTH H 3HEPTHH Ha kopoHy. OnHako
IOTEPH HA KOPOlly PACCHHTHIBAIOTCH MHLIMA METOIAMH 1 YUHTHIBAKTCA B
Buae 0TOOpAa MOMHOCTH MO KOHIAM JHEMH. Ha mapameTpst pexkuMa
CAMOM THHUH, B YACTHOCTH HA 3KCTPEMANBHBIE 3HAYEHUA HAlPSIKSHUHA B
HEKOTOPBIX PEKUMAX, ITH HOTEPH NPAKTHYECKH He BIHAT. [loatoMy ana
VIPOUIEHHBIX PAacTeTOB PEKAMOB JHHMM DPACCMATPHBAEMBIX KIaccos
HANPSKEHHA MOXKHO NpeHeOpedb BEIMIHHAMY 7'y U gq, NPHASE 1o = 0 u

go = 0. B 3ToM cirygae kod(pduiiieHt 3aTyXaHus o = 0, a Beipaxxenus 1o
ko3 pHIIHEHTa PACIPOCTPAHEHHUS BOIHBI ¥ H BOJIHOBOTO CONPOTUBIEHRA
NpHOOPETaIoT TAKOH BHA:

Yo = J x(}bo = fBu;
Z, = Jx3/ by

DT0 MO3BONAET, B CBOK OYEPEAb, YIPOCTHTH YpaBHEUMS IVIHHLOM
MTHHUH, UCKITIOUUB THIepbonnueckie QyHKIME KOMIUIEKCHOTO TIEpeMEH-
HOro, BBHIYHCICHHE KOTOPBIX BHI3HIBACT ONPEICNEHHEBIE TPYAHOCTH, H
3aMEHHTH HX TPHTOHOMETPHYCCKUMA.

PaccmoTpum npeofpazoBanie THIEPOONHEECKHX GYHKTIMI 0P MPHES-
TLIX BhIle AONYIIEHASX, nMed B BHAY, 410 shiB L = jsinByL; chifl =

(3.21)
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= cosPglL, a TaKke, 9T0 1MpH oy = 0 shayl = 0; chogl = 1. Orcroaa Oyzem
HUMCTE
shol = sh(oy + jBo)L = shapl - chiBol + chayl » shiiyL = 7 sinf,L.
AHAJOTHUHO
chol. = ch(og + /Byl = chople » chifyl + shogl - shiPpl = cosfyL.
Torra ypasgeHns (3.10)—(3.13) npuMeHUTENLHO K H/CAlMIUPOBAH-
Hol Tpexdasznoil NUHUW MOTyT OBITH 3aMHCAHBI CIEAYIOWHM 0OpazoM.

Ilpn 3anaHHbLIX AAHHBIX HavATA AUHKY TAPAMETPEI PESKHMA B MPOMEXY-
TOYHOIH TOYKE NUHKK OYOYT OHPEASTATECT KaK

Ux = Uicos).x —jilZB sinh,;

: . 0,
I, = Lcosh, *.fZ_l sinh,; (3.22)
B
S, =Ul, = P 2jQ..
3a¢ch 3HAYCHHE A OTCUHMTHIBACTCH OT HAYANa THHUH JIO TOUKH X.
TlapaMerpsl pexrMa KOHUA THHHK 110 JdHHBIM CE Hauala:
io Up = Ujcosh —ijZB SINnA;
I = ljcosh — j— sinA; {3.23)
Z'B
Sy = Upl, = P, +jQ,.

[TpH 3apantEIX HApAMETPax KOHYA AuNYY OAPAMETPLl PEKIMA B TIPO-
MEHYTOYHOHA ToUKe THHUM OYAYT ONpeneNsThes CHeyIonM 06pazoM:

Ux = Ugcoslx+jf22}, sinl;

. i
I, = Lycosh, + jZ—lz SinA; (3.24)

B

Sy = Uy, = P . 2j0..
38eCh 3HAYEHHE A, OTCHMTHIBACTCH OT KOHLA JIMHMH.
[TapaMeTpE! PexUMa B HAYAIC JIMHHH 10 JIAHHLIM €€ KOHUA!
Uy = Uscosh +jiZ, sink;
. : LU
I, = Ircosh +jz— SinAi; (3.25)
B

S1 = U, = P, £j0,.
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Jing Haeany3upOBaHHOH [THHHH AKTHBHAS MOMIHOCTE BO BCEX TOUKAX
ONHHAKORA:

P =P,=P, (3.26)

HHHPH}K‘EHHH H TOKH B IIPpOMCKYTOYHBIX TOYKAX JIMHHMH 3a8BHCAT
OT 3HAYCHHA nepe,uasaemoﬁ AKTHUBHON MOLIHOCTH.

3.4. HaTypaAbHAA MOWHOCTE AMHUM

Oanoli 13 BAXHBIX XAPAKTEPHCTHK JTHHHH SBIAETCA €€ HaMypareHas

souipocms P PaceMoTpuM 310 NOHSTHE HECKONBKO HOJIpofHee.

BeLiemuM 3eMeHTApiHR y9acToK TpexhasHoil THHEH Anunoi d/f, anamno-
TWUHBLA PACCMATPHBACMOMY PAHEC, HO HC WMEHOIIHH aKTHRHOIO COIPO-
TUBMEHHA 7y W aKTHBHOH NPOBOAUMOCTH g (pHc. 3.3, a). [loTepu peax-

TMBHOH MOL[HOCTH B TIPOBOAX JMHUM HA 3TOM YYACTKE IPU HCKOTOPOM
Toke [, IPOTEKATOEM TTO0 PTOMY Y4ACTKY,

AQ; = I7xydl
[emepalys peakTHBHOR MOMIHOCTH YYACTKA
Qp=-U by dl.

B 3THX BRIp@OKCHHAX TOK — JIMHERHBIH, HaNpmxeHne — Mextydainoe.
CyMMapHOe 3HAYEHHE PEaxTHBHOH MOIMAOCTH JAHHOTO Y9acTka

O = AQ; - Q¢ (3.27)

3aBHCHMOCTH 3THX COCTABIAOILNX OT TOKA ONPUBEICHLL Ha PUC. 33, 6.

[Tpu pexotopom 3nagenuu roka [ = [ . cyMMa PEaKTHBHEIX MOMIHOCTEH

VIACTKA [IEPEXONNT vepe3 Hy b W McHAeT 3Hak. JTO O3HauaeT, 4To IpH
JAHHOM 3HA4YeHMM TOKA HA 3TOM YMacTKe odecrednBacTcs OanaHc peax-

v 04 AQy

O
y PP

Har

P <Py

Oc

&)

Prc. 3.3, PeaxTupHaH MOUIHOCTE DIEMEHTAPHOI0 YIACTKA HACAIMIHPUBAHHOI
THHHUH:

¢ — CXeMa YYacTKa, 6 — 3aBHCHMOCTh COCTABIAKINHX [eaKiMBHOR MOWHOCTH OT TOKL
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THBHEIX MOILIHOCTEH, T.€. OCYLIECTRALSTCA B3aHMHAA KOMIEHCAIIMA Peak-
THBHOH MOLIHOCTH Ha KOKIOM HTEMeATAPHOM YYaCTKe IMHUH Ha BCEM e¢
TOPOTUKENHH. Takoil PeKNM Ha3hIBACTCS PeNCUMOM NEpedaydi Hamvpaie-
noti mowrocmu. IlepenapacMad aKTHBHAA MOUIHOCTE, COOTBETCTBYKMILANA
yeaosuio Os = 0, HA3bIBACTCA HAMYPATLHOR MOWHOCHIBIO.

ToK, COOTRETCTBYIOUINH 3TOMY peXUMY, MoxeT OBITEH Hailaer uz (3.27)
npu Qs = 0.
Pxydl— Uy di =0,
OTKYIA

=Y __Y_, (3.28)

'——()CU/ bﬁ) Zu uar*

ITOT TOK, B JAHHOM Ciiyvae NHHEHHBIH, HA3BIBAIOT HaMypdibHbiM
moxom. COOTRETCTBYIONIMH €My Qasubii TOK ONPeASTAETCHE KaK

1’na'rc]J = U/(‘/EZB)'

TIOMHOKHB TIPARYIO M NIeBYH 4acTH ypasHeHud (3.28) a U, nonyuum
MOINMHOCTL

S=U%/Z,=P,,,. (3.29)

O'rMeTHM, 4T0 NOCKONLKY £, B JaHHOM CIYyHAe €CTh JCHCTRATENRHAN
BeIMUMAa, TO [ TakKe ACHCTBHTCNBHAS BETHYMHA, COBTIAAAR0WAY 170 (hase
¢ Haipaxkennem U, a S — 370 akTHBHAY MOLLHOCTL.

Tarkoll pekuM BO3HHMKEET HPH HalPy3Ke JIHHMHM HZ IKBHBAJEHTHOEC
COTIPOTHBIIEHWE HATPY3KH, pasHoe BomHoBOMY (Z, = Z.). [IpH 3ToM, Kak

H3BCCTHO, B JJHHHH OTCYTCTBYIOT OTPA’KCHHEIE BOJIHE.
Ecin HPHHATE HAUPAKECHWE B KOHUEC THHHH

Uy, = U,Z0°,
TO TOK B KOHIE TMHHHU ONPEAENAETCS KaK
foo= (7 = °
Iy = U,/ z, = 1,207,
@ MOILHOCTE B KOHIIE JIMHUM DYJET TONBKO aKTUBHAN:
L s
S, =i, =pr =U/2,.

Must aToro pexxuma u3 (3.24) HafineM HalupsDKeHHE M TOK B TIPOMEXY-
TOYHOW TOUKE:

U, = U, cosh, +1L,Z, sk, = U,(cosh, + sink );

. ' U, (3.30)
I, = I, cosh, -UE—‘ sink, = I,(cosh, ~j sink).
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B 3THX YpaBHECHHAX BTOPOH COMHOXHTENE MPaBOH JACTH OJMHAKOB.
Ou mpescTaBnseT cobOH ypaBHEeHHE OKPYKHOCTH €IMHHUYHOTO pajuyca
B KOMILICKCHOH IUIOCKOCTH. 3TO rosopur O TOM, 4T0 B 1000l Touke
auHHA Qa3HBI CABHT TOKA N0 OTHOINEHHUIO K HAIPIDKEHHIO B 3TOH TOUKe
rafke OJHHAKCB M PaBEH HyNIO, T.e. mo JMHHN 0e3 pnoTepr nepenaetcs
TONBKO AKTHRHAA MOHIHOCTh, PABHAA HATYPANEHOH, a PCAKTHBHAS MOII-
HOCTB BO RCEX TOYKAX JIWHMH PABHA HYIHO.

M3 3THX ypaBHeHMH Clle/lyCeT Takke, YTo HANpsuKeHue H TOK B 1000
TOYKE TUHWU 110 MOAY/I PABHbI HATIPAKEHHIO K TOKY B KOHIE JIHHUYL. OHK
JIMIIB CABHHYTE! 10 OTHOMIEKHIO K IOCHEZHHM HA HEKOTOPHIH yron i,.

Orciona ¢IenyIoT IBa BaXKHBIX BEIBOJA!

1) opu nepejavye Mo HASHTHINPOBAHHON N{HHH AKTHRHOH MOUTHOCTH,
paBHOH HaTypanbHOH, peakTHBHAA MOIIHOCTE B MIOOOH €€ TOWKe, BKMKO-
Uas HAYANO W KOHEL, PABHZ HYNKY, 1T0FTOMY HOTpefHOCTE B KakuX-1nbo
KOMIIEHCHPYIOILHX YCTPUHACTBAX OTCYTCTBYET,

2) HaupsxeHHe M TOK DAacHpeleNcHBl BAONE JIMHWH DPAaBHOMEPHO,
OTCYTCTBYIOT Kakue-THO0 NPeBBILECHHA HATIPSXKEHHA B NPOMEXKYTOMHEIX
TOYKAX JTHHHK, TPeOyKIIHe MEPONIPUATHH 10 HX CHHKEHHI,

OTMeTHM, YTC 3TH BHIBOALI B MOMHOHR Mepe CIPABE/UIHBR TOJBKO IUIs

HleanH3HPOBAHHOM HERM ITpy W3MCHEHHH 3HaYeHHI HanpsxeHus U/
H3MEHASTCA IeHepaliii PeakTHRHOH MOIHOCTH NTHHIY H, CEI0BATENLHO,
HIMEHAKOTCS YCTOBHMs Oanamca ee PeakTHBHBIX MOUIHOCTEH, KOTOPBIH
OyneT OCYIUECTBNATLCH MPH MHOM TOKe, T.C. LPH Nepeaade HHON aKTHB-
KOl MomHocTH. Tlo3TOMY CNeAyeT pa3zmHYaTs 3HAYSHHA HATYpanbHOH
MOIIHOCTH A7 PATHTHLLX 3HAYCHHH HATIPSIKCHHA.

B pacuerax Moryr OwTh WCHONB30BaHBE!l 3HaYeHHd HOMHHAIBEHOTO
Hanpskenusa U HANPHKEHHA UPHEMHOH cHeTeMbl {5, nanbGoibmero

HOM?
pacyerHore Uy und HanGonbero pabouero nanpskeHus Upg sq6-

6 pacy
J1s Beex 3THX 3HAYSHUE HATIPSDKREHHA Oy(YT pasTHYibl H 3HATEHHA HATY-

. 2
panbHOW MomHocTH, Hanpumep, P = U, /Z ., P
2

HO pa

Hat HO
=U

[lepenapaeMas 10 TMHHH aKTHBHAS MOLIHOCTL ABUSCTCA BOIMYHHOH
HemocToARHOH. OHA M3MEHAETCA BO BPEMEHH B COOTBETCTBHH ¢ H3MeHe-
HHEM HAIPy3KH CHCTEMBI B JOCTATOUHO NIMPOKOM JMANa3oHe, KOTOPBIH
olpeaenseTea PONBI0 JAHHON JIMHUE B cHCTeMe. B miob6oM cmyuae nepe-
naBaeMas 10 JHMHUH MOUIHOCTS GYAeT M3MEHATHCHA OT HEKOTOpPOH MHHH-
ManpHOH 1o HauGonpmeil. Ilpm 2rom OyoyT Hapymwatscs YCIOBHA
Bananca peakTHBHBIX MOIIHOCTEH JAHHHH.

6/ £y ML

*®
s peaibHoi IMHUM pekaM ByseT GIM30K & 3TOMY, HO ¢ HEKOTODBIMH OLINYHAMH.
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[TIpu nepeaaracMoil MOITHOCTH MEHBIIC HaTypaibHoi (P < P

aarhs T-€.
upu I <[ ., B IMHHH BO3HHKAET U3DBITOK PEAKTHBHOH MOLIHOCTH, KOTO-

pHI OydeT BBI3LIBATEH MOBLIMIEHKE HAMPAXKEHWS B NPOMENYTOYHBIX TOM-
KaX THHHY H CTEKaTh C ¢ KOHIUOE B IPIISTAIONINe cHeTeMB (y3nsl), Bee
9TO MOKET HPUBECTH K PATY HEKENATCALHRIX MOCNEACTBHI H BEIHYK AT
MPHHHMATE MEPbI 110 OTPAHMMEHHID CTOKOB PEaKTUBHOH MOIMHOCTH H
CHIKEHWI0 HAOPAKEHHS B MPOMEXYTOYHBIX TOUKAX NHHHMH. B xadectse
TaKHX Mep TPHMEHRAETCA YCTaHOBKA PEaKTOPOB, MOLICIIAIIHX 30bITOY-
HYH PEAKTHBHYI MOUIHOCTb.

Hpu P> P, re. npw I > I, B TMHHH BO3BHKAET AcUIIMT peak-
THBHOW MOIIHOCTH, NPHBOAANIMA K MOHHKCHHIO HANPSAKEHHA B ec HPo-
MEKYTOTHBIX TOUKAX H ¥3.1aX, K KOTOPEIM OHA TIOAKIIOUEHA H B KOTOPBIX
MoxkeT ToTpedOBATLCS! YCTAHORKA ACNOMHATENRHEIX WMCTOTHHKOE peak-
THBHOH MOWIHOCTH. IloCKOIBKY IManazoH H3MEHEHH: NepelaBacMoi
MOUIHOCTH BOCTATOYHO WWIHPOK, TO ANA obdecredeHHs OanaHca peaKTHB-
HBIX MOIIHOCTEH HeoOX0IMMO NIPHMEHATE KOMIEHCHPYIOLME YeTpolicTea
PazTHIHBIX THIIOR.

HatypanbHas MOIHOCTE XAPAKTEPHIYCT TPONYCKHYH cNocoOHOCTh
neHEH. [IpH CpelHHX 3HAMEHHAX BOJIHOBOTO CONPOTHRISHUS HATypalb-
Hasi MOLHOCTE ANs JHHEHI pa3nutTHOro KIacea HampskeHUs, onpegeneH-
Had 16 HOMHHAILHOMY uaupmxeuum, HMEET COCAYIOUIHEC 3HAYCHHA!

Hanpsrenne, KB .o 330 500 750 1150
Harypankhas MowHocTs, MB1 ... 350 860 2100 5300

PasymeeTcs, KOHKPETHAA NHHHA B JaBHCHMOCTH OT €€ JUIHHBI, KOHC-
TPYKUHH B JPYFHX (GAaKTOPOB MOKET HMETh NPOMYCKHYIO CHOCOOHOCTE,
OTNHYAKLIYIOCH OT NPHBEICHHBIX 3HAYCHHH, JTH 3HAUCHHUS XapAKTECpH-
3YHOT JIMIb NOPATOK BEIHYHH.

TIpn BHIBOAC ypaEHCHHIH ATHHHON JHHMM MEI HC 320aBAAUCE AIHHOH
nocreaneil. IlosToMy 3TH ypaBHEHWA CHpaBedNHBB 13 THHEHH moboH
IJIHHEL. JINS OTHOCHTENLHO KOPOTKHX JHHHH, JJIHHA KOTOPBIX MEHBILE
JUIHHB] 3MeKTPOMATHUTHOH BOSHBL, 3TH YPABHEHWSI MOFYT HMETh APYIOH
B, HanpuMep, ecid ydecrh, 9TO OpH MaibiX 3HAYEUMAX apryMeHTa
sink = & H cos A = |, 9T0 CNPABEANHBO /1S HASATH3HPOBAHHBIX JHHHI
100—150 &m, ypasHeHns (3.25} Ans cnytuas cBA3H HapaMeTPOB PEKHUMA
10 KOHLIaM JuHuY OYyIyT UMeTh BUAL:

Uy = Uy +jhxyL,
: . (3.31)
I = & +jU2bOL.

Taxkum oOpasoM, KOpOTKaa JHHUR ABIAETCA YaCTHEIM CIYYa¢M JITTHH-

HOMH IHHHH.
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3.5. ¥YpUsHeHMA AAMHHON AMHUMU B OTHOCHMTEABHbLIX
€AMHULGX

Benme ObITH IOMYHEHBI YPABHEHHS, B KOTOPHIX B NapaMeTphl pekuMa
pa4yala ¥ KOHLUA JIHHHH, 4 TAKKE TPOMEKYTOUHONR TOHKH BXOXHI0 KOMII-
ACKCHOE 3HAYCHHE TOKA, B TO ke Bpema B npaKTHYECKHX pacueTax pekH-
MOB 2IEKTPHUECKHX CHCTEM H MILHMX JUHWH 3MeKTpollepeati, Kak
1IPaBMJI0, HCOIONMB3YIOT 3HAMEHHE MomHocTy. [lo3roMy ana ynobcTea pac-
UeTOB W NPHAAHUA WM OGIIHOCTH TYTEM IepeXofla K OTHOCHTCILHEIM
eTUHHIAM BBEIeM MOINHOCTS B ypasHeHus (3.10)—(3.13).

[TpensapHTenbio  yCcIOBHMCS © TIONOKHTCIBHHIX — HAIIPaBIEHHMAX
AKTHBHOH W PeakTHBHOH MOMHOCTEH. 3 MONOKHTETPHOS HANPABIEHHE
AKTHBHOH MOINHOCTH NIPMAWMAETCH HAMpPABACHUE OT HAYANa K KOHIY
auHAK. 38 TOIOKHIC/IBHOE HaNpaBlcHUe PEeaKTHBHOH MOIMHOCTH —
HalPaBeHHE, COBNAJAIONIEE C HANPABJIECHWEM aKTHEHOH MOLHOCTH. JTO
3HATHT, 970 Ha NMepelariieM KOHIC HMONOKHTCALHOS HANPABISHHE Peak-
THEHOH MOIUHOCTH -— 3T0 HANPABACHHE 0T IIKHH NNEpearolleH NoacTan-
IUH K JHHUH, Ha MIPHEMHOM — € JTHHHUM HA HIMHBI NPHEMHOR NoJICTal-
nun. Kak Gyxger noxasano B JanbHEHIIEM, B HEKOTODBIX peKHAMAX
HAIPABICIMA PCAaKTHEHBIX MOIMHOCTEH HayaJa M KOHUA JTHHHH MOTYT
OBITE NIPOTHBOMOIOXKHB! HANIPABJICHUIO akTHBHOH. B 310M ciayuae peax-
THBHAs MONIHOCTH MEHNCT 3HAK Ha OTPULATCILHBIN,

Hasiee TIPHBOAATCA BBIPAKCHHUA Ul PACueTa ITaPaMETPOR PeXKHMa
PCansHON H MASANH3HPOBAHHOMH JHHHH B OTHOCHTEIBHBIX eAHHHIAX.

Pacwem no danneim Havana pearbioi auwuy. TlomHas MOHIHOCTE
HA4Yana THHHUA [IPH [OT0MKHTENIEHOM 3HAUCHHH €8 PCAKTHBHOW COCTARINA-
OWEH MOKET OBITE BBIPAXKEHA KAK

S; = Olfhi = Pi ijQI’
OTKyJa TPAMOI KOMIIEKCHBIH TOK
I = (P, -jO)/U,. (3.32)

TloacTaBuBe 2T0 3HAUEHHE TOKA B YpaBHeHHe HanpaxeHns (3.11), mom-
HOXHME H Pasfe/HB BTOPOH 'UISH 3TOTO YPABHCHHS Ha UPAMOC KOMIIIEKC-
HOE HAIPSDKEHHE, NOLYYHM IPOMEXKYTOYHOE YPABHEHUE
Py -jO, .
— Ui shy, L.

U7z,

BreseM Sascuyrd MONIHOCTE Hadana ITHHUHA. s pealNbHON THHHK
910 Oyaer KOMIUIEKCHAS BEIMYMHA, MOCKONbKY Z, HMEET KOMIUIEKCHBIR'

Xapakrep:

Uz = U] Ch'y_’OL—

. 2
S16as = U:/ZB- (333)
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Pazpenus Bropoit uaen NpoMexyTOYHOTO ypasfenHa Ha Syg, 4 WOCHE
npeobpazoeaHuii Hyzem AMeTs

U, = Ur(ehy L ~ Pay shy L+ jQw: shy,L). (3.34)

Touctasus / 1 43 (3.32) B ypaBueHne Toka (3.11), TOMHOXHB ¥ paszne-

AMB TIEPERIA YIEH YTOT0 YPABHEHHA Ha npou3Beaenne Uy Z, , TOCHE mipe-
00pazoBaHui 1ONYYHM

. U L
fo = (P chyL —shy,L—jQu chyyl).  (3.39)

=43

B ypapHenuax (3.34) n (3.35) 0THOCHTENEHEIE BENHYHHbBI COCTARIAK)-
OIHX MOLIHOCTH HAYaNd JHHHHM PABHbL

Puy = P/Sisu;

Q*l = Ql/S16a3~
Crenyer OTMETHTD, YTO B 3THX YPaBHEHHAX UCIOB3YIOTCH KOMITIEKC-
HBI® BETUUHHBL Sigas, Z,, ¥q» MOITOMY MOIIHOCTH Py v O Byayr

TAKXC KOMTITIEKCHBIMN.
MOI.IIHOCTL KOHila JTHHUH OMNPEOCNACTCA KaKk

S, = Usly, = Py +j0,. (3.36)
Tonoxus Ul = U, 4£0°, nonyuum
Uy = U, /-3,

llps 3anamHeIXx mapameTpax peuma Hadala THHWA Py, 0, U
W OTCHETE TeKYIUCH KOOPAHHATE JIHHK [, TAKKe OT Hadana IHHWH lapa-

METPBI PEKUMA A8 HEKOTOPOH MPOMEXYTOMHOH TOUKH X ONPEIeNnsoTc
KAK

Us = Ur(chyyle— Puy shyyl, + 70w shy l):

I, = Z—(Pn Chh)"x - Sh"{olx -0 chzofa_); (3.37

=B

S, = Ud, = P, +jQ..

Pacvem no dannvim nauara udearusuposannon aunuu. TIpeoBpazosa-
Hus ypasuenuit (3.22) u (3.23), aHaToOrH4HbIE IPOBC/ICHIBIM BbILIE, TPH-
BOAT K CIACAYIOIIHM Pe3yllbTaram,
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JI)1st HEKOTOPOT MPOMEXYTOUHOH TOYKH, HAXO/IAICHCS Ha PACCTOAHHH
)., OT Ha4ana JINHAH, MOXKHO 33ITHCATH!

UX = Ul(coslx — Oy sink, ) — jPxsink;

. U . ,
I, = Z_][P*COSM —j{sink, + Qs cosA )]s (3.38)

B

Ud, = P.£j0.,.

X

S..
Bueck Py = Py = Pyy.
JInst XOHLIA THHUH HMeeM
Uy = Up(cosh — Q. sink — jP.sini);
U
YA

B

It

I [P.cosh — j(sinh + OQu cosi)]; (3.39)
Sy = Unf, = P £j0.,.

OtrmeTHM, uTO Py = Pyy = Py, TOCKONBKY B COOTBETCTBHH C NPHHA-

THMYU gonymeruamu (r, = 0, gg = 0) notepu akTHBHOH MOIUOCTH

B UMHMM OTCYTCTBYWOT. [N Maeanusuposannod JuanH HasucHas Molw-
HOCTb €CTh JICHCTBHTCIBHAA BEJHYHHA, IIOCKOABKY Z, TaKkKe BEIHYHHA

JedcTBHTE/IbHAS
2
Slﬁaa - UI/ZB'
Pacuem no OauHsIM KOHYA peaibHoil Munuy. AHANOTHUHbIE YPABHEHI
MOTYT ObITh [ONYYeHB! W IIPH 3aJaKHBIX IAPaMerpax pekHMa KOoHLa
maunu Uy, 1.

Bripasuep TokK [, uepes MOIMHOCTE H HANPAKEHHE KOHIA JTHHHH

B (3.12) momoGHO TOMY, KaK 370 ObIJIO CACNAHO IIPH BHIBOJE YPABHEHMH
o8 pacyera Mo JaHHBEIM HAWa/la JTMHHM, U C/IEJ1aB COOTBETCTRYIOIIHE Ipe-
006pazoBaHHi, 011 HEKOTOPOH TOYKW, PACTIONOKEHHOH Ha PAcCTOSHWM [,

OT KOHLA JHMHHH, TTOIYYUM:

U, = "Q(Chyolx + Py Shyolx—jQq shy, l);
- - B o

UQP hy . +j(shy [ — Qs chy )] (3.40)

?[ "2C onj(s Y_Ux_JQ*zc iox)]* !

=R
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HJ’]H Ha4YaJaa THHHH HMECEM:
Uy = Up(chy L+ Py shy L — jQu; shy L);

: Us - .
It = 2(Pa chyoL +shy,L -0 chygL); (3:41)

=u

Sl = Ulil = P|+le.

B ypaepnenusx (3.40) u (3.41) oTHOCHTENEHEIE 3HAYEHHA MOLIHOCTEH
P,y u Q,, ONPEIENAIOTCA 110 DAZHCHBIM YCTIOBHAM KOMILA JIMHUH!

O = G/ So6ays

rue S?. faz = Lé/zn .

Pacuem no danueim KoHYQ HOEAIM3UPOEaHKRON JuHuN. 114 TPOMexy-
TOYHOH TOUKY, PACTIOIOKEHHOH HA PACCTOAHHH [, OT KOHUA NHHUM, YPaB-

neaus (3.40) 3anucRIBagTCA KaK
Ue = U cosh, + Qupsind, + jPusink,);
.U o
I = SIPucosh, + j(sink, - Quycosh)); (3.43)

B

2

S, = U, =P 1O,
JUta wavana ysaHuM ypasucHuA (3.43) npuHUMalT BW(

Uy, = Ug(COS}\. + Quasinh + jP.sind);

: Us o

I = Z—[P*cosk +j(sinA — Q. c08A)]; (3.44)
5’1 = Uljl = P; ile-

IlpH pacgeTax napaMeTpoB PEXKHMA JINHHUY [0 JaHHEIM KoHIA yA0OHO
pacnonaoxuTh BekTOop U/ 1m0 AeHCcTBHTENBHOH oCcH

U, = U,Z0°
H YTHOBBIC CABHTH BCEX BEJIHYHH OIIPEACIATE OT HEro, TOoraa
Uy, = U,Z3.
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Ypasrenun (3.37)-—(3.44) onpegendior ceAb MEMILY NapameTpaMu
JMHWA M TIapameTpamH pexuma, M3 Hux caeayer, 9TO NpH 3aJaHHBIX
flapaMeTpax JTHHWA H 33JIAHHBIX HAOPsXKEeHMAX [0 C€ KOHIAM 110 Hed
MOQXKHO [1epe,ua'r1, Tpc(ﬁyemy}o amunuym MOIODHOCTE JIHIIDL HPH CTPOI‘()
oNpEeIENeHHEIX PEAKTHBHEIX MOIIKOCTAX TI0 KOHIAM THHHH.

3.6. BeKTOpHbBIE U KPYrOBbIE AMAMPAMMBL
MAEAAUIUPOBAHHOW AVMHUMU

3.6.1. BekTopHble AMAIPAMMBI AMHUM AAHHOM A0 1500 km

Vpasuenna (3.44) no3BOISIOT DOCTPOHTL BCKTOPHYID JHATPAMMY
THHKWA B KOMILIEKCHBIX KOOpAWHATax, NpeacTaBIeHHYIO Ha pHc. 3.4. TTpu
NOCTPOEHUH AuarpaMmel ObL10 puHaTo [ = U, 20°.

B 3TOM ciywae Bce AelCTBHTETBHBIE BEIMTHHBI PACTIONOKEHD] TIO AeH-
CTBMTE.IRHOH OCH, B TOM YHCAC W MONIHOCTE (J4q SINA, UTO COOTHETCTRYCT

MOAGKHTENLHOMY HAPARNEHMIO PCAKTHBHOH MOWHCCTH KOHUA JTHHMH.
31a gHarpaMMa clipaBeIuBa npd gaumie auune L < 1500 km. M3 puc, 3.4
crenyer:

sind = Uy Py sinA /U,

Y"IHTI)IBa}I, YTO OTHOCHTEIRLOE 3HAYENHE AKTHBHOH MOWAOCTH

r Z
P* = = P“_i »
S 2643 U
+i A
UI k JU2P- sthk
U \
JUoPa s
SU yeosh. Uy sInA o
= %
—Uh 05 sk )
-

Puc. 3.4. Bexropnasi AHATPAMMA HICA. (M3HPOBANHON JTHHHE
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HocJIe IpeodpasoBanuil nonyyaem
U, .
= o—— sind = P, sind, (3.45)

rme P — MaKCHMdJIEHad MOIIHOCTB, KOTOpad MOMKET GBITB nepenana

nax
0 JIMHKEH U KOTOpad OUPCOeIAeTCH €€ DIACKTPOMalHUTHEIMH CBOHCTBAMMA.

MaxcumMabHas MOIIHOCTE
P = U Uy i(Z, sinh). (3.46)

OTMeTHM, YTO [10 IMHHK NepeMEHHOrO TOKA, A KOTOPOM IpeRaiHpy-
IOUICE 3HAYMEHHE HMEET HHIYKTHBHOE CONPOTUBIEHHE, aKTHBHAA MOLL-
HOCTB MOKeT OBITh MEpeNiana Mpi PABHBIX N0 MOAYIIO haupskernsx U n

U, HO 3T0 mMokeT ORTH OCYLLCCTBICHO TONBKO IIPH Haaunuuy $Hazosoro
COBHTA HA VIO 8 MEKIY OTUMM HATPSREHHAMHE. [IpH 9TOM aKTHBHASA
MOLIHOCTD NepeiaeTcd OT ONEPEXAIIEro BEKIONa K OTCTALIEMY.

Ecmu 8 (3.46) npuusate U] = U, = U, (ipu 31oM 85 ¢, = Pyay) 1 pas-
JENHThL PABYIO H NIEBYH Yactyt Ha P, , TO B pe3yisTare 10TyUYHM

Papyy = 1/sinA. (3.47)

CooTBeTcTRYIOWAN 3aBHCHMOCTL IIPHBEAeHa ua pHc. 3.5. 3naucHie
Porax CHHKEETCA 110 MEPE YBENHUCHHA JUIMHB! JIMHHH, H NIPH A = 1/2,
yTo coorBeTcTRyeT L = 1500 KM, MakcUMANkHAA MOLIHOCTL PAaBHA €ilH-
Huile, 1.c. paBHA HATYpanpHo#. [IpH YBRENMHUCHHHN /ML THHUH CREHIIC
1500 kM MakcHManbHas MOIIHOCTh BHOBB BO3PACTaeT, OJHAKO, KaK 3TO
OyneT NOKa3aHO HHKE, 3TO YBCJIUICHHE COMPOBOKIAETCA PAJAOM OTpPHLA-

N | N

F————
2

0 500 1000 1500 2000 2500 300G 3500 4000 L,xM

Pac. 3.5, 3apHcHMocTe  MaxcwmadeRod Py . (kpueaE [} n  HauGoabwied
epenaBaeMoil MoNOCTH P. o (KpHBAA 2) 0T AJIMHEI AnHMKM L; orpansucane no
HArpeBy npoBoaos (Kprpan 3)
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TelbHBIX ABNEHHH, 3aTPYMHIIONIHX Nepemadyy MOIIHOCTH B AHANA30HE
janH 1500—3000 xwm.

Kak y#e 0TMEUanocsh B 1. 1, nponyckHas ¢rnoco0HOCTL IHHUW OTIpe-
JenseTed pAJoM OrpaHHUEHHH NO OTHOWCHHIO K P, OCHOBHBIMH

{3 KOTOPDLLX SIRISIHOTCS OTPAHHYEHNA 10 HATPEBY POBOLOB ¥ [0 YCTOHYH-
BOCTH CBA3EIBAeMBIX cucTeM. Ecau yuecTh RopMaTHBHEIH Koahdunuenr
34T4CA TO CTATHUIECKOH ANepHONHYECKOH yCTOHYHBOCTH, paBHEIH 20 %,

TO 33aBUCHMOCTE HaMOONBILEH MOUHOCTH P, KOTOPYIO MOKHO TIEPENaTh

N0 JIMHEH ¢ YdeToM 310ro kosddunHenTa, NnoiaeT HECKMIBKO HILKE,
KosdhgunuenT 3anaca no ycTOHYHMBOCTH ONpeaeIAeTes KakK

o= P max P o
3 P *
max
Otciona HauOONBIHas MOIHOCTh, KOTOPYH) MOKHO LEpPEAaTh 110
JUHHH M0 YCJIOBHIO COXPAHCHHUA CTAaTHYECKOH YCTOﬁ‘lHBOCTH CBA3BIBAC-
MEBEIX CHCTEM

P = Pl — &)
C yuertoM (3.47) mony4um:

_ L& (3.48
" sinh 48)

*40

B 1o xe BpeMs 3ToH HanGonbLlel MOWHKOCTH COOTBETCTBYET YTON O, ¢
MEXITY HampsDKeHHAMH no KoAnaM mieuKM Uy n Us:

PHG = Pmax 51n5H6'
Orcrona crenyer
sindys = 1 - &,
HIH
— 1 o =]
8,5 = aresin(l — &) = 53.1°.

3HayenHe O g HE 3aBHCHUT OT JTHHLI JHHHH ¥ CIPaBeUTHRO npH U =
= U, = const. Hnorna yron 8,5 HA3BIBAKOT y2a0M 10 AUHUY.

Hcnone3ys nmoayucHHBIE 3A€CHh BEIDAKEHHA W 3HAYCHHA O, MOKHO
[OCTPOUTL (CM. PHC. 3.5) 3aBHCHMOCTB Py ¢ OT JUIMHLI JIHHAH, H3 KOTO-
POH CJIeIYET, UTO HATYPANLHY MOWHOCTE (Py s = 1) MOXHO TlepenaTs
AHWb OPK JTHHE THHEE 855 KM, a nipu JUiHe THHAH 1500 kv Py = 0,8,

T.e. HauGOJBINAY MOIIHOCTL MEHBINE WaTypaasHOH. B npaxTike BO3-
MOMHBI CAYYAH, KOIia 10 coo0paKkeHHAM JHHAMHYECKOH HIH pe3yIbTH-
pyrouieil yCToitunpocTn KauGONMBIIAsg NepeaagaeMas MOIHOCTE OTPaHH-
yHBAETCH elne DosbLue.
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TIpy yMEHBUICHWH JUIHIIb JIMHUK KAK MAKCAMATIbHas, Tak W HaHOOMIb-
mas HeperaBaeMas MOIMHOCTH BO3PACTAIOT H NPHM QYEHb MalblX JUIMHEX
¢rpemates K GeckonewrocTr. O)HAKO 31eCh BCTYHAST B CHILY OTpaHHye-
HHE, CBE3dHHOE ¢ HAPEBOM [POBO;IOB JTHHWK W MPOIYCKHOH clocobHO-
CThI0 KOMMYTAIIMOHHOH anmapaTyphl NojcTaHuuii. Ecnn rosopute of
OIPaHvYIeHHH 110 HATPERY MPOBONOB, TO OHO 3ABHCHT OT MapKH MPOBOACR
H TEMIIEDATYPbl OKPYKAfOUIETo Bo3/yxa. QOOLITHO OHO JIEXKHT B TIPEOSnax
2,3-3,0P ..

Jns xoporkMX THHHH, KOTZAa MOXKHO HOPHHATE SINA = A, € y4eTOM
(3.46) OyneM HMETH XOPOWO U3BeCTHYIO QOpMyITy.

u,u,

= xOLN smé = P, .sind (3.49)

Pauee ropopunocs, uto peaxtueaas Mownocts Juauu CBH ssimercs
OIHUM H3 BAKHBIX IOKa3aTeNcH e peikHMa.

Bextopras gmarpamma (cM. puc 3.4) no3BOIAeT HaMTH 3aBHCHBMOCTH
peaKTHBHOH Monuoctn (J, oT yrna &. H3 iuarpaMMer Cic/yeT, 4To

Uycosh + UsyQuysimh
U, '

EIpACIHB OTCIONA 3HAYCHHE (Jx; U YIHTBIBAA, YTO

cosd =

On = 0,2,/ U3,

B pe3ylbTaTe MOIyyaeM BRIpakeHHe And O, KaK QYHKUMHA YEES D:

Q, = ———— cosd =~ clgh. (3.50)

IlocTpous BeKTOPHYKW IHAarpaMmy 10 JaHHBIM Hadama JIHHMH (3.39),
MOKHO HOTYYHTb AHAIOTHYHOE BEIPAXKEHHE JUIA (J], KOTOPOE MOKET OBITh
HCHONB30BAHO NPH pacdeTe NMApPAMETPOB pPEeXHMA 10 IaHHBIM Hagala
JIHHHUH

2

2 «
, = — ctgh -~ —— cosd (3.51)
! Z, £ ST

Ot™etum, uTo O ¥ (J; — PCAKTHBHBIE MONIHOCTH, KOTOPbIE TEHEPH-
PYIOTCA WIH NOTPEOIAIOTCA HEOCPEACTBEHHO CaMOH JIMHHUEH.

Ha puc. 3.6 npusenennt 3asucumoctu Oy = f(8) u Oy = f(0) nas
muEuM JIHHOH MeHee 1500 kM. B HHUX MOKHO BpLASTHTL JBE XdpaKTep-
Hble TOUKH, OIHa H3 HEX — TOUKA NEPEeXONd THX BeJIHYHE 4Hepe3 Hyilb,
YTO COOTRETCTRYET HEPEAaye HaTypalbHOH MOUIHOCTH; TIPH )TOM & = A
(cM HuKe), 9TO MO3BOAAET OLPEIENHTh ANHHY JNHHME. [pyras — 10
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330 8, rpan

Puc. 3.6, 3aBHCHMOCTD PCAKTHBROA MONIHOCTH HAYAAA JHARH (,, (xpueBam [I) m

KOHN@ JuHMH (., (kpuBad 2) oT yrna

TOYKA, [1e dMeKTprYecKHi yroa & = 180°, uT0 cOOTBETCTBYET NMPOTHBO-
daze panpsaxenuii U u U,. IIpH 3ToM TOK AOCTUraeT MaKCHMABHO BO3-

MOEKHOTO O1A 3TOH JIMHHE 3HAYCHH. O,llllaKO B HOPMAJbHBIX YCINOBHUAX
TAKOTO PeIKHMA OBITE He MOKeT. OH BO3MOXEH NHIIL npy aCHHXPOHHOM
Xone CBA3ZBIBACMEBIX CHCTEM

[pu nynepod LINHE THHKH, KAK 2T0 caeayeT u3 (3 50), sHadenua ¢, =
= {5 = 0, 4To COOTBETCTBYET DHIHIECKHM NPECTABIEHIAM,

Iipu L = 1500 kM (A = n/2) peakTHBHEIE MOIIHOCTH PABHEL

U, U,
0, = - 7 =~ cos$d;
° (3.52)
U,
0, = 7 £osd.

B

BTopas cocraBaaomag (3.50) 3aech OTCYTCTBYeT, Tak Kak ctgh = 0.

Ilpu pmune nununu cebime 1500 kM KoTaarcHe B (3.50) MenseT 3HAK
¥ 3HAUCHUS () 1 ()5 ABAAIOTCA VKE HC PASHOCTBHY IBYX COCTABIAIOLINX,
a MX CyMMOi, nocKoasKy npu L > 1500 km & < 90° (cu. HiKe). ITO 03HA-
9deT yBeIMUSHHE CTOKORB PEakTHBHOMH MOIHOCTH ¢ THHUHM G CPAaBHEHHK)
€0 cioydaeM, koraa L < 1500 km.

BekTophas nuarpamma JTUHHEE Inunod medee 1500 km (oM. puc. 3.4)

HOZBOASET HAHTH BIAAMOCBHA3b MEXKIY YIVIOM & M BOAHOBOH ILTHHOM
TuHWH. B3as oruouienue AByX KaTeToB, OyaeM HMeTh



3, rpam Pme. 3.7. 3arrcumocre YOI 8 OT MIMHBL

JNHEBY opH Py = P. . (xpuan 1), P.> P,
(xpuan 2}, P. < P, (kpuasa 3)
s r P=l
8 P* Siﬂ:\, (3 53)
e —_—————— .
60t ~; g cosh + Oy,sind’
P=12 OTKYJd CHEAYCT, Y10 Yrol CHBMIa
or MEXKAY HANPKCHMIMYE [0 KOHLAM
JHHUH 32BHCUT He TOJNBKO OT mepena-
ot P=03 BACMOW &KTHBHOW MOIHOCTH, HO H OT
peaxruBroii. B caywae, ecn £, = 1,
4 10 O4» = 0 u upnu 310M 126 = tgh, HIK
0 400 800 1200 Ln &=Ah.

Taxum oO0pazom, npu mnepenade
HATYPaABHOH MOIIHOCTH OO WAeamH3UPOBAHHOH IUHMU Yroa & Beerga
PABCH BOJMHOBOM JUIMHC JIMHHH. D10 MOKCT CUYXHTE KOHTPONBHOH Tod-
KOH IIpH IIpOBEPKE Pe3y/bTATOB pacyeTa peKKuMa HAanOOMLUIMX HAMPY30K,
KOTTA TepegaBaeMas MOLUIHOCTE OJTH3KA K HATYPATbHOH. YHeT aKTHBHBIX
COUPOTURICHUH IPOBOIOR IPH PACUCTE PCIKMMA PCANbHOH NHHBHH OTHO-
CHTEIBHO cIab0 CKAKETCS Ha 3HAYEHUM 8, YBENMHYHB €r0 Ha HeCKOIBKO
TPagycoB.

B pexuMax, 3HAUHTEILHO OTIHYAILINXCA OT PEMHMa IEPEAdYH HATY-
panbHOH MOLIHOCTH, HAIPHMEP B PEKHMAaX MANbIX HAarpy3oK, NpOABd-
CTCH RAUSIHUC pCB.K'l'PIBHOﬁ MOLUUOCTH. 3aBHCHMOCTE yiia 3 or JJIHHBI
JIMHHH [IPY PA3IHYHBIX 3HAaYCHUSX F, NpUBEIeHa Ha pHC. 3.7,

3.6.2. Kpyrosble AMArpammbl HASQAWMIUPOBAHHON AMHMH

A8 NOACHEHHA COOTHONIEHHA OCHOBHBIX MAPAMETPOB pPEXHUMOB
JMHHH MOTYT OBITH WCIONEIOBALLL KPYLIOBLIC JuarpaMMEL Jlna pacuera
PCIKHMOB DIEKTpONepedad 3TH AMarpaMMbl OOBIYHO HE HCIONb3YIOTCH
BCISICTBHE MATOH TOMHOCTH TPadUUecKHX METOIOB PEIleHHS, OIHAKO
OHH yu0OHLL /1A [TOSCHEHKS $U3HUeCcKOH CYIHOCTH OPOLECCoB, OpoMe-
XOOAIIMX B THHHH [IpH H3MEHEHHH TepenapaeMoil MOIIHOCTH ¥ AJTHHEI
mHHH. KpoMe TOro, ypasueHHs KPYIOBLIX JAHAIPAMM IO3BOJSIOT LOIY-
YT HEKOTOPBIE PacieTHBIE BEIPAKEHH, KOTOPEIE MOTYT OBITE HCTIONB30-
BAHBL B NPaKkTHKC.

Kpyeoewmu ouazpammamy HQ36I6AIOMCA 3G6UCHMOCIIN QKMUBHON U
Pearmuenot MOUHOCHT HAYAAA 1 KOHYA AUNHY OM Y2Aa D, ROCMPoeHHbIe
8 HPAMOVEONBbHBIX KOMIIEKCHBIX Koopduramax P, (). Bocronssyemcs ypas-

HeHMsAMH (3.25). Halins 13 nepeoro ypaeHeH!s TOK [ H [I0/ICTABRHE €ro BO
BTOPOE, N0C/IE TPe0lPa30BaHUE HOIYYHM IPAMOH KOMIVIEKCHEIH TOK
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- U, U, <
I = —j— +j—. 134
t A ctgh IZ s (3.34)
ConpskeBHEIT KOMIUTIEKCHETH TOK
fl = Jf'ﬁ ctgh — 7 A,"' . (3.55)
Z, Z_sind
HonHadg MOUIHOCTE HaYala MTHHUH
S] = Ulj;
WM
: 0
: e . U1th
= j— cigh —j———. 3.56
51 e ey (3.56)

Honoxue Uy = U,Z0°, Gynem umers U, = U,£0°, Uy = U, 23.
B 3ToM caydae ypaBHeHHe KPYTOBOH AHArpaMMbl Hadala THHHH HMEET BHI

Dﬁ Ul UZ

Sy = j= ctgh - S s (3.57)
B

zZ

B

Kak Moxu0 BuaeTs H3 (3.57), BeKTOp NOIHOH MOIIHOCTH 8 ecTh pas-
HOCTH /IBYX BEKTOPOB:

J'S.jl = jy}{ - pZS .
Dra juarpammMa IpeacTapIeHa Ha pHe. 3.8, a.

Konew sexropa v, onpejaelseT coboH MEHTP OKPYKHOCTH, KOTOPBIH

AfA HIeaTV3HPOBAHHON NHHMYM PACIONOXEH HA MHHMOH ocu. Koopan-
HATA 2TOrO LEHTpa ONpeAeasercs nepseIM dnewoM (3.57). 3uaueHue
MOZY/AS BTOPOTO BEKTOpa ONpeNeNieTcHd HAIPDKCHHSIMH [0 KOHLAM
JHHHMH H €€ AAHUOH. JTOT BEKTOP ABJILSTCA PAJNYCOM OKPYXKHOCTH, €ro
Haualo PaclofeKeHO B LEHTPE OKPYAKHOCTH, a eTO NONOKEHHE onpene-
ngerca yrioMm 5. Takam oOpazoM, OH ABJIAETCA PAlHYCOM-BEKTOPOM .
INpu &= 0 oH pacnOIOKeH BAOIL MHUMOH OCH H €To KOHEIl HampaBleH
BHM3. TIpH YBe,THUEHUH IEKTPHIECKOrO yra B npeaenax 0—360° stor
KOHEIL ONMUCHIBAET OKPYKHOCTh, IPHIEM, MOCKONBKY BekTop Uy — mps-
Moe KOMIIIEKCHOE HalpshKeHHe, BPalleHHe pafnyca NPOUMCXOAuT B 11010~
JKUTEIbHOM HAIIPABJICHUH, T.C. NPOTUB YACOROH CTPENKH.

[Ipoexuxy KoHla paiHyca-BeKTopa Ha OCH JCHCTBHTENBHBIX H MHH-
MbIx BEJIMYME ONpPENeNsdiorT 3HaYeAMd AKTHBHOH M pPEakTHBHOH Moll-
HOCTH Hadana JHHHH. MaKcumaabHasd MOUHOCTb, KOTOPYI) MOXHO mepe-
Jars 1o JuHHA (De3 yuera xorpQHUHEHTA 3amaca N0 YCTOHYHBOCTH),
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Puc. 3.8. Kpyrossie qnarpaMsbl HEKOMOCHCHPOBAHHOM ITRANK:

a — AMATPaMMa HAYasa JIMHAK, § — COBMEUIEHHBIE AHACPAMMEBl HRUAMA H KOHLA JHHHH
Npy PA3HBIX 3HAUCHMIX Mepenala Hanpsokenuii /| — k=10, 2 — &k = |,!

cooTBeTCTBYET & = 90°, H MO3TOMY YHCACHHOE 3HATCHHE PA/IHYCA-BEK-
TOpa ompejcnser P ..

OTMeTHM, TTO KakKIOMY 3HAYCHHIO AKTHBHOH MOUIHOCTH Ha KPYTOBOM
AdarpaMMe COOTBETCTBYKOT JIBA 3HAYCHWS PEaKTHBHOH, oaHako palodeid
ABIASTCA TOUKE, JICHKALLAs B AMANA30HE H3MCHCHUSA MIEKTPHUECKHX YITOB
D=8<90°

Bocnonszorasiinck ypasHeHusMd (3,23} M nposend aHaIOTHYHBIE
npeo0pa3oBaHuA, HOTYYHM YPAaBHCHHE KPYFroBOH JMarpamMbl KOHIE
JMHHK:

2 ~

¢ U, - U, 358
o = = T — 't \4 —_—,

? JZB ce JZBsin?u (3358)
Ipn Ug = U,Z0°u Ul = U, £-0 oxoHYaTeIbHO HMEEM
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s U LA (3.59)
2 / “& ‘jZ sIn A

B B
S, = —JY. T p<£-6.

Kpyrossie aparpaMMpl JHHHH MOTYT OBITB 3aIIMCalibl B OTHOCHTEIb-
HEIX eMHHMIAX. {14 3TOr0 BBEAEM BETHTHHY AEPendoa HARPANCeHIl

k= U /Uy, = kZ8. (3 60)
B obuicm BHae k — 510 BCKTOP, OJIHAKO JIIA TIPAKTHUYCCKHX PACieTOB

o0BIMHO €TO PAcCMATPUBAIOT KAaK OTHONIEHHE MOmyned wanpsxeHuit U]
u U,. ¥ caM OH SBIIETCS MONYIeM:

k=U; /U,
Yuuteipas, uro U, = kU 1 Ui/ Z, = Pg, = P, N0Tydaem:
Su = JEctgh —j——28;
R T T
(3 61)
Seq = —J ctgh + £-3.
2 F AT

CoBMcIIeHHEIe KPYTOREIC JHACPAMMEL Hauana ¥ KOHIIA 11CKOMIIEHCH-
poeanoll mHHuH 500 kB mamaoi 500 KM IpH pasHBIX 3HAYEHHAX NEpeE-
naja HaupsKeHuit & npuseaens va puc 3.8, . Ha »Tom pucyHKe KpyToO-
BBIE JUArPaMMBl HAaHBl B OTHOCHUTENbHBIX E/MHHLAX, HHICKCOM |
0003HAYSH b BETTMUHHEEL, COOTBETCTBYIOIME £ = 1,0, nEOekcoM 2 — k= 1,1,

OTMETHM clICAYIOIIHE OTIHYHA KPYTOBLIX JHarpaMM KOHLA JHHUH OT
AHATPAMM €€ Hadasna:

UEHTPb! KPYTOBBIX JHAIPAMM KOHUA JIMHHH ¥y | H Yo CMELICHBI B OTPH-
LAaTeIBHYH 00/1aCTh MHHMOH OCH KOOPAMHAT, ¥ YHCICHHOE 3HAUYCHUE HX
KOOPIHHAT ONPSACIACTCH JUIHHOW NH1IHN,

OTCYET VIR & A1 KPYTOBOit JMATPaMMEl KOHIA JIHHHH BEIETCH
B OTPHUATEIEHOM HAIIPaBJICHHU, T, € IO YACOBOH CTpenke;

[PM PABHBIX HANPSKEHMAX TIO KOHIIAM THHHH (k = 1) [EHTPHl OKpYK-
HOocTeH Hayana H KOHIA JIHHUH YA2JIeHsl Ha PAaBHEIC PacCTOSHHA
OT Ha4ala KOOPAMHAT (Y] = —Y1), 3HAYEHUA PANHYCOB-BEKTOPOB PABHBI

Py = P2k
[IPH HATHTHH [epenatd HanpskeHHH Ha THHHH (K > 1) HeHTp Kpyro-
BOifI ,ELHal"paMMbl Ha4vyana JUHHH ’}’Hz cMemacTea BBCpX HO OCH opﬂmua'r,

BTO BPeMs KakK IONOKCHHE NCHTPA OKPYKHOCTH KOHLA JHHHM Y, o
HE MeHAeTCH (PH YCJIOBHH, YTO Hamp:ikenwe U, = const) OpHospe-
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MEHHO H3MEHACTCA 3HAYEHNE PAAUYCOB-BEKTOPOB HAUaNa M KOHNA JIMHUH,
HO OHM QCTAKTCH PABHBIMH.

Orciona MoxeT OLITE CACIAH BLIBOJM, YTO U3MEHEeHHE Neperiajia Hanps-
MEHHE BIHACT Ha MONOMKCHHE LEHTpa KpYrosoil AHarpaMmbl TONBKO
Haua1a JVHUE K He BIWAET Ha ITOJIOXKEHHE IIEHTPAa THATPAMMEl KOHIA
auHuH. KposMe Toro, u3MeHeRHe nepenajia HanpsokeHui BIHAET 1 na 3Ha-
YeHHe PalNyca-BeKTOpA KPYNOBHIX JHAIPAMM Hauana ¥ KOHLA JIHHHHA U,
clleoBaTeNbHO, HA ee NPOMYCKHYIO CIIOCOOHOCTE,

Cneayer oTMmerurs, 9To 00€ aHarpamMMmil Opu & = | IepecekaroTes
¢ ocpro abcumee B oAHOI ToYKe Mpu £, = 1; npH atom Q. = (5, = 0, uTo
COOTRETCTRYET Tiepe/ade HATYpaLHOH MOIMTHOCTH.

PaccMOTpHM M3MEHEHHe KpYroBhIX JUarpaMM [pH  YBENHYEHHMH
JUTHABL THHHUA OT Hyns Jo 3000 xm. [lapaMmerpst o0ewx KpyroBEIX IHAa-
IpaMM — 3HAYEHHUA PAAMYCOB-BEKTOPOB M TONMKEHHE WX TIEHTPOB —
3aBHCAT OT JINMHE THHUM. [Ipm ee HyaeBoH mimae (A = 0; ctgh = ©o;
siniA = {)} noxoxkeHWe LEHTPOB cMmellaeTcd 8 OeCKOHEYHOCTE, COOTBET-
CTBEHHO 3HAYCHHE PA/IMYCOB-BEKTOPOB TAKEE PABHO OCCKOHEUHOCTH.
lloaTomy ofie AHarpaMMBl BHIPOXKIAIOTCS B NPAMEIE, KOTOPHIE COBIANAIOT
¢ ocrio abenuce (puc. 3.9, a).

llo mepe yBenWYeHMs JUIMHBI JIMHHH LEHTPBL KPYQOBBIX JHAIPAMM
CMeIIaTcs B HATIPARJIGHHH NEHTpa KOOPIWHAT, 4 3HAYEHHE PaJIHYCOB-
BEKTOPOB YMCHBIIAETCH, YTO CRUJETENBCTBYET O CHHIKEHUH HPONYCKHOA
cnocobnocTy nuadH (pHe. 3.9, 6).

[Tpu ivne nuanu L = 1500 kM (4eTBEPTLRONHORAA NuHUl, A = T/2)
HEeHTPHl 00€HMX JHarpaMM COBIAjaloT ¢ HAYANOM KOOPIWHAT, 3Ha4YeHHEe
PaIHycOB-BEKTOPOB OUPERCIASTCH IHAYEHHEM lIgpenasa HalpiKeHni .
Ilpu k =1 u & = 90° ode nHarpaMMEl IIEPECEKAOT OCH aDCILHCC NpH
P, =1, 9To noaTeepiKTAET CAENAHHEIN paHee BEIBOA O TOM, YTO TIPH JaH-

max — L aar (PHE. 3.9, 8).

[Tpu DaneHelmeM yBenHYeHHH NIHHEI TMHMH 1500 < L < 3000 xM
IEHTPHI KPYTOBELX JHArPaMM TIPOAGIIKAIOT CMEllaTsCy B TOM K¢ Hanpas-
JEHUU, TAK KK B 3TOM JManasoHe InuH ctgh < (. [Ipu sTom amarpaMmbl
HAYANA M KOHIIA JIMHHH MEHAKTCH MECTAMH: IICHTp JIMArpaMMel Hawaia
AMHUM LCPCROAMT B OTPULATEIAHYI0 HOIYIIOCKOCTh, HEHTP AMAIPaAMMbI
KOHIIa — B [IOJIOKHTETsHYI0. BaXHO OTMETHTD, 4TO MOAMKEHHEe pabodnx
30H KOKIOH W3 AMarpaMM H3 OKPYIKHOCTH HE MEHSeTcA, IOCKOIbKY
B YKa3aHHOM AMama3oHe OIHH sink > (), ¥ 3HaK BTOpOTC WieHA ypaBHEHMH
KpyTOBRIX guarpamm (3.57), (3.59) roxe He Mensercs. ITO NPUBOAHT
K TOMY, YTO PEKHM JIMHHH PE3K0 MEHMETCH 10 CPABHEHHIO © DPEXHMOM
AMHARA, JUIHHA KOTOPEIX MeHblne 1500 kM.

HO# aJuHe P

)

'y +
Hawano
pg=tee Pu
| |8
Hasano
Konex + +
KoHey
pPy= o
- -
a) 6)
+ o
/ pK:+'rx:
s
7 N
/] A Koser
o b POV i S
- [ =t 7
A\ / Hawano
N o
T
Py
~ -

&) e)

Puc. 3.9. Kpyrosoie AHATPAMMBI JIHIHH IPH H3IMEHEHHH €€ A1MHBL 0T Hyan 4o 3000 xm:
a—L=0,6—L<1500,8 — L =1500; 2 — L = 3000 kv

Korma anuaa nuHue jgocturaer 3000 kM, ueHTphl 00enx Auarpamm
cMewawTes B GecKOHEUHOCTE (HaYano THHUH — B MUHYC (eckoHed-
HOCTh, KOHEL, TMHMH — B mu1oc O@CKOHEYHOCTD). PafuyChl-BeKTOpH 06eHX
OKPYKHOCTEH TAKKe PaBHBL OSCKOHEUHOCTH, a CaMH OKPYKHOCTH BbIPOK-
JAKOTCH B IPAMBIE, KOTOPEIE COBNAJIAIOT ¢ 0Chlo abeuHce (puc. 3.9, 2). 310
TOBOPHUT O TOM, 9TO TIPONYCKHAA CHOCOOHOCTh NHHUK nauuoi 3000 km
PABHA MPONYCKHOM CIIOCOBHOCTH JAHHMM HYIEBOH JUIMHBL, T.e. TEOPETH-
YECKM TAKXKE paBHa DECKOHEYHOCTH,

boaee moapoOHO pexUMEL JIMEHH BiuHOH cebimle 1500 km paccMaTph-
BaloTCA HIDKE.
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3.7. PeakTHBHBI® MOLLHOCTH NO KOHLAM AMHMM,.
PacnpeAeAeHUE NMAPUMETPOBR PEXHUMa BAOAb
NPOTHXeHHOU AMHMK CBH

3.7.1. PeOKTHBHBIE MOUWLHOCTH MACAAH3IHPOBAHHOHM AMHMM

PacuerHoe BBIpaskeHHE A18 ompeIeneHHs 3HaUEHHS PeakTHBHOH MOL-
HOCTH KOHOA JIMHHKW B 38BHCHMOCTH OT APYI'HX MapaMeTpoB pPCeKHMA
MoxeT O0TL nonyaeHo U3 (3.44). ITepeHecs B JEBYIO YacTh IIEPROTO ypas-

HEHHA HanpskeHue U/, NOIy4uM
op
U

Bo3send B KBaapar Byl U NPABYIO YacTH 3TOro yYpaBHEHHA, Oyaem
HMCTE

= k = ¢osh + 0., siNA +jP, sinA.

. Y-
B = (cosh + Ouy sm?L)2 + (P sink)”,
OTKyJIa MOXET OBITH MOIYYEHO 3HadeHue (J,,. BeIpaxkenuc juts onpenene-

HHWA pCaKTHBHOI‘:I MOLLHOCTH Hadaada JHHHH MOXKCT GBITB OOJIYYCHO H3
nepeoro ypagHenud (3.39). I[ocic npose/ieHHa HEKOTOPLIX pcodpasora-
HHH B pesyirrate OyleM HMeTh

[ ctgh — [———— — Py

(3.62)

Oy

Bruue ropopuiock, 4TO B COOTBETCTBHH ¢ KPYToBol THArpaMMoOi Kax-
JAOMY 3HAYEHHIO MOIIHOCTH £ COOTBETCTRYIOT 1BA 3HAYEHHA MOIMHOCTH (),
4TO BBIPAKAETCA B ABYX 3HAKax mepen xopHeM (£). B ypaBuenuax (3.62)
pasnMunble 3HAKH Iepel KOPHEM COOTBETCTBYIOT ycloBHio O < 90°. Oba
YP4BUCHHS BBRIpaXKeHbl B OTHOCHTEIBHBIX SOMHHLAX. BakHO OTMETHTH,
uTo Ga3UCHEIE YCAOBHA IS HUX PA3INHYHLL. B nepBom ypasHeHHH OasHc-
Hax MOUIHOCTL QUPEACHseTC [0 Hanpskenue [/}, BO BTOPOM —
no Hanpsorenuto U/, B npakTHdecknx pacuerax ynoOHee NIPUMEHATE €10~

AYI0 Da3HCHYH MOIHOCTb, OBLIMHO 14 9TOCC UCNONB3YETCH MOLIHOCTD,
ONpeJIE/ICHHAS L0 HAUPHKCHII0 KoHUa nuuun Uy, Jlns monyderns pacuer-

HOIo BHIpakeHHs (), |, oNpeneleHHoro Yepes HasHCHY0 MOIHOCTE KOHIA
TUHHH, MOMHO BOCIOUL308ATECH YpaBHeHHAMH (3.23) 1 (3.56).
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TOK B KOHIE JuHHA [; MOXET OBITH Onpe/eneH Kik'
j2 = UZ/ ZH f

e Z, — COTNPOTHBICHUE OAKBMBATEHTHOH HATPY3KH, BKIOYEHHOH

B KOHLE JIMHHN.
[Moactasue 310 3HAUYEHHE TOKA B nepsoe ypaBHeHHe (3.25):

. . U )
Uy = Uscosh +j-2-32B sini.

—H
IpeacTaBuM oTHOWeHUE Z,/ £ KaK

2,2y _ Z,(ry—ix,)

ZHZ[I Zi

M, IOICTABHE €0 B ypaBnenne qua Uy , nomysum

. . U ]
Uy = Uy cosh +jZ—§(rH - Jjx )2, sink,
H

[ToacraBue 3710 BEIpaXkeHHe BMecTo Uy B ypaBHCHME Kpyrogoil nua-
rpaMMet {3.56), nocie npeodpa3oBaHMil MTONYIHM!

= Ug + 7 Uf—Uﬁ tg A
1_erﬂ J Z. ctgh -

B

x|, (3.63)

NS
SEEE S I N )

B 3ToM ypaBHEHHH ABHCTBMTENLHAA YACTh CCTh AKTHEHAA MOLIHOCTH
KOHLY JIMHAM, PABHAS MOLIHOCTH HArPY3KH, 3 NMOCKOJILKY DACCMAaTPHEBA-
£TCS MASANH3UPOBAHHAS JIMHN, OHA PABHA MOIIHOCTH Havyana JHHHH, T.¢.
P, = P|. Muumas 4acTh ypaBHEHUA eCTh PCAKTUBHAA MOLIHOCTL Hadania
nHHEMA (4. OHa HMEeT jABE COCTABIAIONIHE, NPHIEM BTOPasA COCTABILAIO-

Iad ecTh PeaKTHBHAA MOIIHOCTE HATPY3KH, T.€. PEAaKTHBHAA MOILHOCTSH
KOHIIA THHHH (5.

Orcrofa peakTHBHAA MOLUHOCTE HA4aiia JINHHA MOXKET OBITh 3anHCana
Kak

vl - U
g, = 7 ctgd - O,
HIIH
G
0, = E—(k -1)ctgh - 0,. (3.64)

B
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B otHOCHTENBHEIX €IAHHHALIAX 3T0 BEIPAKCHHEC HMEET BHI

2
O, = (k" — Lycigh - Q,,. (3.65)
TToacraeue crona snawenHe (0,5 u3 (3.62), okoHYaTeNbHO NOTYIHM

(3.66)

3aech 3HAK «MHHYCH Nepen KOPReM OTBeYaeT YCIoruw & < 90°,

Ileprast cocraRasiolnas npapoi vacry ypasueHuid (3.64) u (3.65)
He ABTACTCA PeakTHBHOH MOIIHOCTHIO, KOTOpas ONpedenfeTcs BHYTpPEH-
HHMH MpoUeccaMy B caMoil THHUM. ITO TAK HasEBaeMelil creoznoi nepe-
MGK PEAKMUBHON MOUHOCHY, KOTOPBIA BO3HMKACT IUillbL npH &k # 1, 1.e.
OpH Hald4MM Tiepenana HanpsxeHHH no komnaM auAdH. OR co3zaercs
nsyMs bakTopamu. IlepBbiil 1 OCHOBHOI H3 HHX — 3TO TEHEpaLMs peak-
THBUOH MOILHOCTH BHELUHHMA NO OTHONISHMIO K JIHHUM HCTOYHUKAMH!
TeHepaTOpaMHA, CHHXPOHHBIMH KOMISHcaropaMHW u Jip. B pesynerare
ATOr0 HOBBILIACTCA BANIPAKEHHE B Y3JIE, K KOTOPOMY IIOAKIIHYEHO HAYAI0
JIMHHUY, 33 CYeT Uero M BO3ZHHKAET 3TOT NEPeTOK, HADPHMED, OT TeHepaTo-
POB YIaneHHOH 3MeKTPOCTAHILIEY B TTIPREMHYEO cHcTemy. [Ipu 3TOM BO3HH-
KAKT AONOIHUTENBHBIE HOTEPH aKTUBHOR MOWHOCTY B AMHUU. Bonpoc
0 11enecoo0pa3sHOCTH TAKOTO NEPETOKA CAeIYeT PACCMATPHBATE OTHETBHO
€ Y4eTOM TEXHHKO-IKOHOMHUYCCKHX HOKazaTelNeH.

BropeiM, MeHee cyLIeCTBCHHBIM, (GaKTOpOM SBASETCA MOBHIMEHHAT
refepalia peakTHBHOH MOIMMHOCTH €MKOCTHEO NHHHH HA yHIacTkax, MpH-
Aeraiomux K ya1y ¢ §0/1ee BICOKUM HaTIPSHKEHHEM.

KauccreeHHas kapTHHa BAMAHUA NIepeNana HAOPDKEHHH Ha pactpele-
JeHHE PeakTHBHON MOLIHOCTH TI0 HACATA3IHPOBAHAON IHHHMH IpHBecHA
Ha puc. 3.10. [Ipu £ > | u3-3a CKBO3HOTO MEPETOKA SHIOpPa PeaKTHBHOI
MOLUIHOCTH CMEIIAeTCA BBEPX OT NONOXKEHUs, HMEOINero MecTo npu & = 1.
B pesyasrare npu P> P, yBEAMUUBACTCA 3HAUCHHE (J| H YMEHBUIACTCH

3HaweHHe (5, npu P < P .. cHMKaeTcs 3HadeHne ()] M YBEAMYUPACTCA
3Ha"gerne 5. [Ipy & < | nanpakacHre CKBO3HOTO NEPETOKA MEHACTCH HA

OPOTHBOIIONOAHOE, COOTBETCTBEHHO MEHACTCH U €T0 3HAK. JTopa peak-
THBHOH MOIOHOCTH CMEIHACTCH BHU3 OT TIOJOKEHHA TIpH & = 1 ¢ coOTBCT-
CTBYIOIIHM W3MEHEHREM 3HaYeHHH ) H ;.

Kak cieayer M3 npHBRENEHHEIX BBHIILIE YPaBHEHHMIl, CKBO3HOH MepeToK
ABasercA QyHKUMEH AnMHB JHHHH. llpR OTHOCHTENBHO KOPOTKHX
THHUAX, KOTJ4 3HaueHne ¢igh N0CTATOYHO BEIHKO, BOZHHKHOBEHHE IakKe
He3HAYUTENBEHOrO 1ICPENaaa HAUPKCHHUI MOXET OPHBECTH K GOJIBIIMM
CKBO3HbIM IIepeTOKAM peakTUBHOH MomIHOcTH. Tak, Hanpumep, I1s
muuni 100 v 300 km npr & = 1,05 30a4eHNa CKBO3HBIX HEPETOKOB PCaK-
THBHOR Mompoctd (J, . . coctaemawt 0,975 u 0,315 cooTBercTBEHHO.
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Puec. 3.10. Bansune nepenaja HaOpaxeHnii Ha pacupede/eHHe PeaKTHBHON Momi-
HOCTH HO HEeANEIHPOBAHAOH NHHHH!
a—P>P L k>1,6 —P<P k>lig—P>Lk<2—P<P,,

k< 1;
HaT* »
/—oamopa Qnopu &> |; 2 —osmwopa Qopu £~ 1; 3 ckso3HOH neperox ¢

war

B nmeproM ciiydae cKBO3HOI MepeTok MpaKTHYeCKH PaBeH HaTypanbHOM
MOUIHOCTH JTHHHY, YT0 NPHBOJNT K PCIKOMY BO3PACTAHHIO ITOTEPL AKTHB-
HOH MOIDHOCTH B Helf N BO3MOXKHOMY HapylleHHo 0alanca peakTHBHBIX
MOIIHOCTEH B ee mpueMuoM yine. Ha Gonce nnuHnol nWHHM 3TH Moctel-
cT8ug OyOoyT Takxke MPOABISTLCA, HO B MeHbLWei creneun. Bee aro Tpe-
Gyer TIPHHATHA COOTBETCTRYIOIMX MEP N0 HOPMAITM3IAIIU PEXKUMA Ny TeM
BRIOOpa ONTUMAIBHOIO 3HA4EHHUA LIepenana NanpiKeHNI.

Vpagnenus (3.66) u (3.62) Moryr OHITE Ipeodpaz0oBAHEl CIIEYIOKM
obpazom. [leperiii uieH Tpapoil YacTW NepPCHECEM B JICBYH) YACTh, BO3BE-
leM obe yacTd ypaBHEHHI B KBaApaT H Iocne LIpeodpa3oBaHui 00aydIHM:

2
(O — chtg?\,)2 +pl o= Az ;
sin” A 3.67)
) .
(Q*z + Clg?u)z + PE = k,) .
Sin~ A

Ypasrenus (3.67) Takke ARNAIOTCH YPaBHEHUAMH KpPYTOBHIX JHa-
TPaMM WACATHIUPOBAHION NUHAHH, 3a0MCAHHEIMHU B HECKOAbKO HHOH
dopMe, ueM ypasnenns, IoJyueHHbLIE BbIIC. 0 MOMHO HOKA3aTh CIETY-
101UM 0b6pazoM.
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Kanouudeckoe ypaBHeHME OKPYKHOCTH, PACTIOROMEHHOH B TIEPBOM
KBAJIPAHTE B OCHX X, ¥ UMEET BHI

2 2 2 '
(x—xg) T(v—yy) =R, (3.68)
TI€ X A Yo — KOOPIMHATHI UEUTPa; R — Paauyc OKPYKHOCTH.
Conocrasue ypasHenua (3.67) v (3.68), MowHO BuACTS, ut0 B (3.67)
cMmeleHEn HeHTpa o ocH abeumce HeT. LigHTp cMelleH TOMBKO IO OCH
OpJIUHAT, TIPHYEM OTPHIATENBHBIH 3HAK COOTBETCTBYET CMEIINEHHWR MO
NOAGKHTENBHOH MOAYOCH OPIHHAT, MONOKUTEALHLIL — 110 OTPHIATETE-

HO#. MueIMu CiOBaMH, LEHTP OKPYNKHOCTH Ha4a 1a JIMHUKY CMELICH BBEPX,
KOH1A JIMHHUH -—- BHH3 0T BCHTPA KOOPOIUHAT, MTO OBLIO MTOKa3aHo panee.

3.7.2. PEOKTHBHbIE MOLLLHOCTH PEAABHOH AMHHMM

Brille ObUTH 1LOIYYEHBl YpaBHENHS JUISL ONPCACIICHHSA PEaKTHBHLIX
MourHocTeH (J, | 1 J,, 10 KOILaM Micald3uposannoi mimun. Ouu nos-
BOJIAKOT J4Th NHIUEL LIPKOIHMKCHHBIE 3HAYCHHA ATHX MOLIHOCTEH,

B T0 #e BpeMS B PEAibHBIX AMHHNX AKTHBHEIE COITPOTHRIIEHUH HIPORO-
JOB, HECMOTPA Ha UX OTHOCHTCILHYIO MAIOCTh, OVAYT OKA3LIBATH 3aMET-
HOE BIMAINE HA 1APAMETPEI PEXKHMa IHHHH, B 0C0OEHHOCTH Ha 3HaTeHHe
PCaKTUBRILIX MOMHOCTEH nocaeanei. Jns oleHKH 3TOTO BAHSHUS Heoh-
XOOHMO TIONYTIHTE: VPARHEHUA PEeaKTHBHEBIX MOLUIIOCTEH KOHIIOB JTHHHH,
B KOTOPBIX YUTCHO AKTHBHOE COMPOTHBIIEHHS TIPOBOIOB.

Benne 6mina nmonxyieHa cuctema ypasHeHHH (3.11), u3 kotopoii Bo3b-

MEM ITEPROE YPABHCHHE
Us = Uy ehy L-1Z, shy L.

B orom ypaBhenun npoussciaenne Z shy L ects conporusrenve

*
NNpOaCcNnbHOH BCTBH TT-cxemnl 3AMCLUCHHA JGHHHH , KOTOPOC MOXKET OHITE
IIPEACTARICHD KakK

4

-
A 252—;’0(1 cosh + sinA) +jZ, sink.

Kommmnexcroe 3nadeHne ToKA [ ONpemenieTes Kak
Ly = (P *J'Q1)/U1-
Tloacramrngn swadenns Z,; u [} B ypaencauc U, W npenelperas

BENHYHHAMH BTOPOTO TOPIJIKA, NOCHe NpeoGpa3oRaHu MoiyvYaeM ypae-
HEHHe PeakTHBHOH MOINHOCTH Ha4ama PEabHON JTHHEH:

N
Boitee 10/Ipo0HO O CXEMaX 3aMelUEHUS CM. B TIL 4,
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¥
L P+ Pq—“( L ctgl). (3.69)
(k sink)” Fo gin" A

3meck MOIIHOCTH Py W (J,) TaHBI B OTHOCHTENBHBIX €AHHHLAX; 3a Dasuc-

Q*l = Ctg)., -—

2
HYH OPHHATA MOIIHOCTE S, = U/ Z g
[Mogcrasue snavenne O, u3 (3.69) B (3.37), MOKHO NOMYYHTH KOMII-

JCKCHBIE 3HAYEHWA PCWUMHBIX 11apaMEeTpoB 434 ITPOMENKYTOUHBIX TOUCK
JTUHUM W HAWUTH PacipeacICHHE DTHX ITapaMeTPOB ANA peaﬂbuoﬁ JHHHH
no JaHHbIM €€ Hadamla.

AHANOTUYHBEIE TPE0DPAZOBAHHA MOLYT OBITH MPOBEAEHLI MPHMEHH-
TETBHO K MEPBOMY YpaBHEHHI (3.13):

U1 = Ug ChIUI‘ + EZB ShIoL’
e
Iy = (Py-j0,)/ Uy,
floacTarue B ypaBHeHME Ans Ul 3HaYeHHA £ H 1'2 M IIpoBEId Ipe-

o0pa3zoBaHAA, HONYUHM YPABHCHHC PCAKTHRHOH MOIHOCTH KOHIIA peaib-
BOH JIMHWK;

2

-
e

0., = -otgh + :
sin” A Ay

+ ctgk) . (3.70)

.2
sin~ A

31ech B KavecTne GAINCHON BENHYMIIL] IPUHMMAETCS Sg,, = U% I L.

Haiins snauenne Q,, JUld peaibHolt JIMHMY H BOACTABHE €10 B (3.40),
MOXHO HAUTH pacupencneHie POKMMHBIX TapaMeTPOB O 3TOH JIHIHA.

Vpasaenus (3.69, 3.70), nepznpas Ha psJ JOMYIIEHHH, MPHHATHIX IIPH
HX BBIBOJIE, JAKT JIOCTATOUHYK) 111 HHKEHEPHbIX PACHCTOR TOYHOCTE,
llorpemnocte He mpeprimaer |1—2 % 110 CpaBHEHHIO ¢ JPYTHMH METO-
JaMil PacueTa, anpodHPOBAIIILIMY B MPAKTHKE,

3aBACHMOCTH PEAKTHBHBIX MOUHOCTEH (), M (J,», OT OTHOLWEHHUA £/ X,

i1 peanbHoN nHAENHE 500 kB jounoit 500 xm Ge3 yiuera KOpoOHEI IpHBE-
Jiensl Ha prc. 3.11, ¢, 6. Jlnama3zod #3MEHCHHS apTYMEHTa OXBATBIBAET BCE
€ro BOIMOJKHEIE 3HAUSHHA OT HYMS (A4 MUSAIM3MPOBAHHON JTHHUH) 70
3HaYEHHI, XAPAKTEPHBIX JUiA TUHUH narpskeHuem ot 220 kB u Beiwre npu
HCIIONb3YIOLIMXCA Ha ITHX JIMHHAX MapKkax npooaos. Tak, HanpuMep, 111
muaun 330 kB npu npoeouax 2xAC-240 3HageHue apryMetra pasHo 0,18,
70 ke 3HAUEHHE XapakTepHo amd junub 220 kB ¢ nposomamu AC-400.
Takum 00pa3oM, NpUBeaeHHOE 3HAUEHHE OTHOLICHHUS 7 /X, ABIAETCH 1'Da-

Huuei MeXKIY NTMHUAMH ¢ OAHHOYHBIMH [IPOBOIAMU N AMHHAMH ¢ PacLICL-
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PHc, 3.11. 3aBHCHMOCTH PEAKTABHOH MOUSHOCTH HAMAJIA THHHH O, (4) H KOHIIA THHHH
0., (6) or cooTHOenHA ryix, npu L = 500 km, U; = [y = 500 kB, x5 = 0,308 Om/xm,

by = 3,62 107° Cm/mem:

J—12P, 12— Pou 3 — 08P, 4 — 0,6P,,; 5 — 0,2P,

Har!

NMeHHOH dazoi. MeHbIge 3HAYMECHKN COOTBETCTBYWT IHHHAM ¢ pacliel-
acuHOH dazol, O0IbIIHE -— THHUAM ¢ OOHHOYHEIMH [POBOAAMEH,

[TpusegerHEle Ha puc. 3.11 3aBHCHMOCTH CEMIETENLCTBYET O TOM, 4TO
AKTHRHOC COTIPOTHRICHWE TTPOBOJIOE OKA3LIBACT 3aMETHOE BAHAHHE HA
3HAYEHHS PEAKTHEHBIX MOIHOCTEH M0 KOHUAM THHAH. IIpH 3ToM cTeneHb
ITOI0 BIUAHUA 3aBMCHUT OT Nepe/laRaeMol MOIWIHOCTH: DOAbLICE BIHAHKE
OPOSABIAETCHS B PEXUMaX OOUBHIMX HAIPY30K, MEHBIIEE — B peXNMax
MAaNBIX HAMPY30K, 9T0 XapaKTepH3yeTCs HAKIOHOM IPHBENEHHbIX 3ABHCH-
MOCTEM.

OOnacuuTh 31T HpPEKT MOKHO TONEKO C YUETOM BOIHOBOH MPHPOIE]
nepenavd 3MeKTPOIHEPTHH [0 THHUH. OJHAKO TAKOTO OOBACHCHHS B HMC-
oweitcs THTeparype Het. [loaromy nprbiHkeHHoe OOBACHEHHE MOXKET
OBITE JAHC € HCNIONB30BAHUEM CXEMEI 3AMELICHMA DIEMEHTAPHOIO y4ac-
TKa THHUH (cM. puc. 3.2).

HIJO,HOJTBH&H BCTBB CXEMBI 3aMCOICHHA JICMCHTAPHOTO Y44CTKa JTHHHH
COCTOHNT H3 NOCICIOBATCNEHO BKIHMCHHERIX COHpOTHBJ’ICHHﬁI AKTHBHOI'O
¥y H PCAKTHBHOTO Xg. HpH MPOTCKaHHH AKTHBHOM MOIUHOCTH CJIEBA

HAIPARC HA AKTHBHOM CONPOTHEICHHH MPOUCXOINT ITOTEPS HANPIKCHHS,
H HAIPAKEHME B Todke J CRExaercd. B pesyarraTe Ha HHIYKTHBHOM
COLIPOTHBIEHHH BOIHUKAET Mepenay HANPAXKeHUN U HATIpSKEHHe B TOUKE
3 okaspiBacTes Goasiue, YeM B Toyke 2. BozHHKaeT «CKBOZHOH i1lepeTok»
PEAKTHBAON MOITHOCTH aHAZOTHYHO TOMY, XaK JTO MPOHCXOAMT B Hiea-
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JH3MPOBAHHON JIHHUM NPH Hakiu4dMH Nepemana Hanpsxkenmid (b < 1),
«CKBO3HOH INCPCTOK» PEaKTUBHOH MOWHOCTH HANpABIeH HaBCTpedy
[OTOKY AKTHBHOH MOIIHOCTH, T.€. BCCra MMeeT OTPUUATeILHOE 3HaYe-
gue. IT0 0OBACHEHUE NIOITBEPMKAACTCH IMOPAMH PACTIPEACICHAN HATIPA-
AeHHd, TOKa W PEaKTHBHO! MOIHOCTH [10 pealbHOH JSTHAWH.

3.7.3. PacnpeaseAeHuMe HARPAXEHUA, TOKA U PEAKTUBHOM
MOLLHOCTHU BAOAb NPOTAXEHHOM AMHUM CBH

HOH}"—ICHHHE BBIIIC ypaBHeHmn NO3BOIAKT NPpOAHAIH3IHPOBATE H3MC-
HEeHUS HAODPSDKEHHU:A, TOKA B PeaKTUBHOH MOMIHOCTH BIONE NPOTIKEHHOH
HEKOMITEHCHPOBAHAON THHUY KAK HJIETH3UPOBAIHOMN, Tak U peanbHOi.

Jl19 MOCTPOEHHS 30D PACAPENENeHH PCKHMHERIX NApAMETPOB Clle-
AyeT OIPENENHUTh YCIOBUA 3aJaHWs HMCXONHBIX JI@HHBIX (HaYao HIH
koHCIL JNHHHH). Jalee TIpH H3BECTHBIX MNapaMeTpax IHHWHW HYKHO
39JaThCA 3HAMEHUAMHA TPeX PeHMHBIX BEIMUHH: HAMPKEHWAMA Havasla
U ¥ xonua munuy U, ¥ nepenapaeMof akTHBHOH MolHocTH . DT0 no3-

BONHT HAHTH PE4KTHBHYIO MOIIHOCTL TOTO KOHIA NMHHM, OT KOTOPOTO
REJETCH TIOCTPOGHHE 2II0P. 3aTeM, HCIIONbB3YI CHCTEeMB] ypasHeHnH (3.37)
g (3.38) (upw 3a/1aHWH HCXOAULIX JAHHBIX B Hadane muaun) wiu (3.40)
1 (3.43) (1pH 3a/1aHUM JAHHBIX KOHLA) M PA30GHB IMHUIO HA PAA YHACTKOR,

MOKIO HAHTH PEXKHMIIBIE NAPAMETPDL LA Kada0H TO'{KH*.

Hixe B KauecTBC 0OpUMEpa NPUBOASTCA DIIOPLl PACHpEACICHNI
PEeXKHMHBIX fapaMeTpoB JIi HIeaNUZHPOBAHHOH M pealpHOH JUHHH
500 kB pauno#t 500 kM ¢ nposogamu 3xAC-400/51 (g = 0,021 OM/km

. 6 ‘

mpu { = -10 °C, xp = 0,308 OM/kM, by = 3,62 - 10 ~ Cm/kmM). Pacuer npo-
BOIMIICA NO JAHHLIM HAYANA JHHHM I8 Haubouee XapakTepHbIX Pexu-
MUB:PI <.PHH.T’ PIZPHBT’ P1>PH3T'

Pexcum manerx nacpysox (P =0,4P,

perUMa MaIRIX HAMPY30K AMHHH NPH OTCYTCTBHAH TIEPeIajia HanpskeHni
o ee kouuam (k= 1),

XapakTepHOo#l 0CODCHHOCTRIO 2TOTO PEXKHUMA ABIICTCA HI0OEITOK peak-
THBHOH MoOWHOCTH B nHHMM. B pe3yibTaTe HoBBIIAETCA HAOPSKEHHE
B IPOMEKYTOYHEIX TOUKAX JIHHUH, AOCTHIRIOECEe MAKCHMAABHOTO 3HAYe-
Hisl B €€ cepenHHe. [IpH 3TOM 2MMIOpH HaNpsAKEHHH HIOEATM3IHPOBARHOR
U, u peansuoii Up RMHK MpakTHYECKH coBnasator (puc. 3,12, a). Mak-

). PaccMOTPHM XapakTepUCTUKH

CHMYM HaNpKeHUA HAXOAHTCA B CEPEMHE JTHHNH,
MakcHMaTbHOE 3HAYCHHE HANPIKEHHS B PACCMATPHBAEMOM NIPUMEpPE
HE MPEeBOCXOIMT AOTIYCTHMBIX 3Ha4eHHi. OOHAKO npu YBENTHYEHHU

*
[Tpn pewuetinud 3Tol 3a3a4n NezecoolfpasHO HCNQIL30BATS CORPEMCHHEIS BEIUHS THTENEHEIE
Cucrenmel Thira Mathead, Mathlab u ap.
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Puc. 3.12. Pacnpeaenenne nanpsikennn («), 7oka (§) H peaKTHBHOH MownocTn (8)

no anuwn 500 kB anoi 500 km npa P =04P, k=1

JNWHEL THHHH OHO MOMKET 3HAYHTENLHO NPEB30HTH AONMYCTUMBIE 3HAqe-
Hus, Tak, HanpuMep, A0Td TAKOH ke JaupuM, 2o 1aunRod 1000 kv » npu Toif |
e [epefaBaeMOl aKTHBHOH MOLIHOCTE HAUPOKCHEE B CEPeAHHE THMHUN
Jgocturaet 570 kB, wro Tpelyer npuMMeHEHHS MEPONPHUATUHH [0 €TO CHHU-
HEHHIO,

ToKH B NPOMEKYTOUHBIX TOUKAX PACCMATPHBACMOH JMHHH MEHBLIE
TOKOB ee KOHUOR (puc. 3.12, 6). MUHEMaNbLHOE 3HAYEHHE TOKA HIACATH3H-
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pOBaHHoﬂ JHHUH [IPEXOTUTCH Ha €C CCPENMHY; A PCATTbHOH JTHHHH 3TOT
MUHHMYM CMEHIEH BOpaBo, JId uacannsupoBaHROH THHHH TOKH MO KOH-
gaM JHHUM PABHLL, LIS PEATEHOH OHM pasivuHBEL B mnocmennem ciyvac
[OK Hadala NAHHUH OOIBILIE TOKA €& KOHUA, YTe OOBICHAETCS HEPABHBIMM
3HAYCHHAMH PEAKTUBHEIX MouHocTed O 1 Os.

Bnropa peakTHBHOH MOLIHOCTH pealbHol auHun (puc, 3.12, ) pacno-
AMKEHA HUMKE SITHOPb MACATU3NPOBAHHON THHHH, YT OOBACHAGTCS BITHA-
AHEM aKTHBHOI'O CONPOTHRISHHA NMPOBOIOB H BOIHUKHOEEHHUEM 11CPETOKA
peakTMBHOH MOLIHOCTH OT KOHUA NMHMM K ¢¢ nasany. [loyrtomy Touka
TOTOKOPAZAENA PEAKTHBHBIX MOLIHOCTEH CMELIEHA OT CePeAMHBl IHHHH
BIPABO M COBNANACT ¢ TOUKOH MHHMMYMa TOKA. 3HAYEHNA PEearTHBHEIX
MOIIHOCTEH MO KOHUAM AWHHH PANIMUHLL B pewmMe Maumx Harpysox
OHHM A0CTATOUHO BenMkH (O = —215 Maap, (0, = 177 Mpap), ¥ nipn npo-

eKTHPOBAHUH TAKOH THHHM TOTpedyeTcd pelleHHe BOTIpoca 0 HeoDX0MH-
MOCTH KOMIIEHCAIIHE DTUX MOIMHOCTEH H IPUMEHEHHS KOMIIEHCHPYIOIINAX
YCTPOHCTB.

OcoOcHHOCTH paciipe/le/leHns PEXHMHLIX XapaKTePHCTHK, paccMOT-
PEHHBIC B jIAHHOM CIIyYde, XapaxTepHE! AN BCEro peskuMa MAIkIX Harpy-
30K B IHANa30HE OT XONMOCTOrO X042 A0 pekUMa Hepeladut HaTyPalpHOl
MOTUHOCTH, Pa3nuuua Oy/(yT 38KAH09ATHCS B 3HAYSHHHM IKCTPEMAIBHOIO
HANPSDKEHHS B CEPelUHEe THHHH U PeaKTHBHBIX MOLIHOCTEH TO ¢C KOH-
maM. IIpH yMEHBUIEHHH NEpe/laBaeMOi MOITIHOCTH 3TH 3HaveHHs Oyayr
BO3PACTaTh, MPH YREJHYEHHH — CHHXKATLCA.

Veenuueune ANWHBI THHHM, KAK YHKE OTMEUANOCh, IPHBOAHT K BO3pac-
TAHHI0 HAIIPAKEHNA B CpelHeil TOUKe U POCTY 3HAYEHHH PeaKTUBHRIX MOLI-
HOCTel mo ce KoHOAM. Tak, HApuMep, JUlf PeaihLHOH JTMHHKH ¢ TeMH XKe
napaMerpami, no Lmuod 1000 kv 3HadeHNs peakTHBHEIX MOLIHOCTEH B
uagane ¥ KoHLle IMHHH yBenuanBaores: 0 = —460 Msap, (J, = 470 Msap,

Y10 YCYTyOnaeT CUTYAlHo ¢ HX KOMITeHcauek.
Pexcum nepedauu namypanonoi mownocmu (P = P, ) pu k= 1. 3Ha-

YEHHE HATYPAIbHOH MOIIHOCTH UM MACANHIUPOBAHHON JIMHHMH ¢ [IPUBE-
AEHHBIMHM BBIIIC napaMeTpaMu ¥ U, = 500 kB cocrapiger 857.5 MBr.

Omiopel Hanpsxenus (puc. 3.13, @) n TOKa NACANM3UPOBAHHOH THMHHH
(puc. 3.13, &) NOXa3bIBAOT, UTO 3TH BENHYHHE PACTIPEUS/CHBl PABHO-
MEPHO BJOIL IHHHK, YTO 00BACHICTCS QU3HIECKMMH NPOLICCCAMH B Hie-
ANM3UpORAHHOH JMHUH. PeakTUBHAR MOLIHOCTL B AKOOH TOUKEe JHHHH
paBHA HY.TIo, €e 3Mopa coBnataeT ¢ ocklo abenuce (puc. 3.13, g).

Jrnsa peansHOH NTHHHH LPH TOM K€ 3HAYCHHH AKTHBHOHW MOIIHOCTH B
HAYA/Ie IMHHK KAPTUHE HECKOALKO HHad, Hanpixenne B MpoMEKYTOUHBIX
TOYKAX JMHUH OTTHYAETCA OT HAPKEHKA [0 €€ KoHLAM (cM. pre. 3.13, a).
Onnako 9T0 OIIMYME OYECHb HC3HAYHTEABHO, B TOUKE BKCTPEMYMA OHO
cocrasiser veero 0,1 %. TlostoMy B 408 peanbHOH THHUM AaHHOR NIMIILE
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Puc. 3.13. Pacopenenenne HanpsukeHHd (4), Toxa (§) M peaxTHBHOH MOWHocTH (8)
o auuun 500 kB aaanoii S00 xkmopu P=P_ k=1

Har?

pacrpeleneHie HANPSKEHUS TPAKTHYCCKH paBHOMeproe. lpu yremue-
HEY JUTHHBL Tuund 10 1000 KM HAaIpSKeHHe B TOYKC 3KCTPEMYMa BO3pac-
TaeT, OTVIHIHE OT HAMPXKCHUA 110 KOHIAM fiocTHraeT 1 %, npH 3ToM Touka
IKCTpEMyMa cMelaeTes supaeo. OJIHAKO U B OTOM CITy4ae na IMHHY cOXpa-
HAETCA NPAKTUIECKH PABHOMEPHOE pacipeeleHHe HAMPDKEHHA.

Toxkn Hawanma M KOHUA JUMHHHM HE PABHBL, KAK B W/CAIH3MPOBaAHHOH
JuunH. OZHAKO U 31€Ch 3TO OTIHYHE HEBENHKO H COCTARNAET MPHMEPHO
3,5 % (oM. puc. 3.13, 6).

[naBHOE OTAHYHE 3aKTIOMACTCS B TOM, 9TO B JIHHWH HMEETCS PEaKTHB-
HaA MOWHOCTb, IpPHYEM €€ 3HaK (OTPULATSIIbHBLIM) He HIMeHAeTCeA

io2

no BCeH AnMHe NHHUA (¢M. pHrC. 3.13, g), 1.e. 3Ta MOLMHOCTL HAIpaBIeHa
B JJHHHIO Ha €¢ NPHEMHOM KOHUE H CTEKaeT ¢ JMHMM Ha MEPeaaollemM.
MHBIMH CAOBAMM, 3TO €CTh CKBO3HOM NepeTOK PeakTHBHON MOLIHOCTH,
olpeeNAeMbIH HATHYHMEM aKTUBHOLO COMPOTHBICHUS NPOBO/AOB, O 4eM
FOBOPUNOCEH BhILE. 34a4eHHe 3TOTC Neperoka MPH NepeMeIleHHH TOYKH
OTCYETA OT KOHIIA JIHHHWH K €€ Hauany HECKOILKO BO3PACTAET, UTo obbsc-
AAET Pa3IvuKe B TOKAX HAYATA M KOHIA THHHH.

Pexcum naudorswux nazpvox (Py = 1,4P, ). PacceMoTpum xapakre-

RaT

purcTHER pexmama npa P, = 1,4P,  u k = 1. Dmopel pacnipenenenus

T
HATIPSKEHNA N0 HACANH3NPOBAHHOHR H pealbHOH JTMHMAM [IPHBEASHBl Ha
pac. 3.14, a. B cBasn ¢ nedpUUNTOM PCAKTHBHON MOWHOCTU B CaMmoil
NHHHH, XaPaKTEPHbIM 114 pexkuMa G0bIIUX HATPY30K, HAPSLKEHHE B ee
HPOMEXYTOYHBIX TOUKAX CHMKAETCS M JAOCTHIacT MHHHMANLHOrO 3HAade-
nHa B cepearHe Juuuy. [Ipu oToM MHHHMAIBHOE HANPAKEHHE HACANHZH-
POBAHHOM NHHHUN OKA3BIBACTCH LIECKOJBKO HIDKE, YeM pealbHOl. Y pealb-
HOH JIMHMM TOYKA MHHUMYMAa HATPSKEHHA CABWHYTA OTHOCHTENLHO
cepeAHHBl IMHHH BIpaeo Ha 1,5 kM. [Ipu gaHHOH nnMHe TUHHH CHUMKCHHE
HAIPSEKCHMS B CPEIHER 301C JIWHHA HEBRJIMKO W COCTABIACT OoKono 5 %
HAOpAXEHHUA [I0 €€ KOHUAM.

Tox B cpenHefl 30He NWHHUH OONEINE TOKA B C¢ HAYale M KOHILE
(prc. 3.14, &), JIng uaeanM3MpOBaHHOR JIHHUH MAKCUMYM TOKA HPHX0-
IMTCH Ha CEPEJHHY NWHWH, 0713 pealbHOH JTHHUW OH CMellell BICRO
OT CEPEANLLL JUHANW W COBNAIAET C TOUKOR NOTOKOpazAena peakTHBHBIX
MomHOCTel. B ueloM Tok B peanbHOH MTHHUM HECKOIBKO MEHBIIE, YeM
B UJCANH3HPOBAHHON, OJIHAKO 3TO Pa3INTHEe HEBCIWKO H COCTARIACT
3—4 %, npuuenm OoxbIIee pa3iMuMe B KOHUE NUHHH. [IpakTHYeCKH BIIH-
ALHE AKTHRHOTO CONPOTHBIEHWA He OTpa)kaeTcs Ha pacterax, cBA3aH-
HBEIX C BRIOOPOM CEUYCHMA LIPOBOMAOE M LIPOBEPKOA MX 110 JIOTYCTHMOMY
HArpeey.

HeemMoTps Ha yRenMUYeHHE PEAKTHBHOH MOILIHOCTH KOHIlA pealbHOH
JIMHHE MO CpaBHEHHI) ¢ MUHHEH HIeanu3HpOBAHHOH, TOK KOHNA peah-
HOH mMHUMM Bee KC MEHLLLE, 9TO OORACHACTCH CHIMKEUMEM AKTHBHOR
MOIIHOCTH B KOHLIE TAKOH JTHHHAN.

B paccMaTpuBaeMoM pexuMe PEAKTHBHMC MOIIHOCTH HAYAIa4 H KOHUA
IMHMH HAMpPABIEHEL B IMHUK HA DOKPHITHE AS(PHIHTA PEAKTHBHON MOII-
HOCTH B Heil. IMopa peakTusAOH MOIIHOCTH peansioil JMMEHA cMeleHa
BHU3 OT 3MIOPH WACAIH3HPpOBaHHOH MHAY (puc. 3,14, ¢) o ToH &e npn-
YHHE, YTO W B JAPYTHUX PCEKHMAX, — CKBO3IHOIO MEPETOKA PEaKIMBHOM
MOIHOCTH OT KOHLA THHHH K €€ Hadaly, H03TOMY peakTHBHAaA MOUTHOCTh
Haua;ta peanbHOH THHUH MO MOZY/IIO CYILCCTBEHHO MCHBIIC PCAKTHRHOM
MomHOCTH ¢ KoHua (@, = 162,3 Msap, O, = -310,8 Maap). Tlepeaato-
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Puc, 3,14, Pacmpeaeienne HanpsoEeHHA (@), TOKA (6) H PpeAKTHRHOH MOIIHOCTR (8)
mo aunsn 300 kB pamaoi 560 kmnpu P=14P,, k=1 '

Hat?

Ag H MPHEMHAR CHCTEMEl JIONNKHEL 00€CTICUHTE TeHepaLluio 3ToH Moll-
10CTH. bes BEIIONIHERHA 2TOTO YCIOBKA 3aaHHYH AKTUBIYE) MOIUHOCTh
MpH COXPAHEHHH INPHHATBEIX 3HAYSEHHH HANPSKEHMH 10 KOHUAM JHUHHK
fliepe1aTs HEBO3MOMKHO.

Bausinue nepenada nanpsaycenuti no xonyam aunuu. PaceMotpum cny-
yaif, korna k > 1. Bousmie nepenaia nanps:keHHH 110 KOHIAM JTHHHH CKa-
3BIBAETCA B BOSHUKHOBEHHH CKBOIHOMO MEPETOKA PeaKTHBHOH MOLIHOCTH
OT KOHUJ JHHUH ¢ §0Jiee BHICOKHM HaOpMKEHUEM K €€ APYTOMY KOHLY,
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Pue. 3.15. Pacnpeaeiacsne Ranpaxmenns (a), ToK2 (6) H peakTHBNONH Mo HOCTA (6)
no Fuguv 500 kB tamnoi 500 km npu P = 0,4P . k= 1,05

Tae nHanpsikenue Hioke. Ilpu & > |, T.e. KOraa Hanpsikenue B Hadane
JMHEH QONBINE HANPAKEHHA B €€ KOHIE, 3TOT Ileperok OyZeT HanmpaBaeH
OT HAYAd K KOHUY JTHHUK. [IpH 3TOM B pcainbHOH Mmuuu OyiyT BOSHMKATD
AB2 BCTPEUHBIX CKBO3HBIX TIePeTOKa, Pe3YABTHPYMOUIEE BO3ACHCTBHE
KOTOPLIX OYyIeT Opedensrhes [MEPEAaBACMOH MOIIHOCTLIO H 3HAYEHHCM
nepenajia nanpsokeuuii, /i paccMaTpUBAEMOl peanbHOH TWHHU HPEBa-
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Puc. 3.16. Pacupenenxenne vanpsuienns (a), toxa {6) n peakTHBHOH MOWMHOCTH (8)

0o Enum 500 kB xiadoit 500 xv npu P - 14P,, k=105

JHPYIOIICE 3HadeHue npu £ = 1,05 uMeeT nepeToK, cO3TaBAEMBIi Lepela-
AoM manpsxennit (152 npotus nprMepro 60 Mpap). B nenoM ToTku sxe-
TpeMyMa HanpswenuH (puc. 3.15, ) n toxos (puc. 3.15, 6) mpu P < P,
CMCIIAKOTCA  BICEO. To4Ka NOTOKOpAa3dena peakTMBHBIX MOMHIHOCTEH
TaKKe cMemaeTes sieso (puc. 3.15, ¢). Jlng peanbHoll IHHHH 3TO CMerire-
HHC MCHbIIE, 4Ye€M JINA WACAIHM3HPOBAHHOH, INIE BCTPEUHLIH LEPETOK
OTCYTCTBYET.
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B pexxuMax GodBIMX Harpysok upu P > P, Tpoucxoaut ofparnoe:
MEHSFOTCA  HA/IDABJCHHS PEAKTHBHEIX MOIMHOCTEH HAdana H kOHUA
JVHMH, TIPH OTOM () yBEIMYHBaeTcs, a (), yMeHblIaeTces. JTo obcros-
TeNBCTRO TAKKE MOXKET OBITH HCTIONL30BAHO B [IPAKTHKE, 110CKONLKY 1103~
BOTSET YMEHBUINTE PEAKTHEHYIO MOUIHOCTE ()5, NOTPEOIACMYTO JIMHKER,
a CNEOOBATENbHO, YMEHBIIHTL W MOIIHOCTE KOMNEHCHPYIOLIMX YCT-
pOFCTB, MPCANAZHAEHHEIX YIS 3TOH LemH B preMHol cucteme. Oapako,
KaK 3TO YXKC OTMEUAI0CH, TAKOE PEINCHNUE JOMKHO UMETh TCXHUKO-IKOHO-
MHYECKOS 0DOCHOBAHME.

Bnophl pacTIpeilenetns PeXXHMHBIX apamMeTpos npu P > P npuee-
qeHkl Ha puc. 3.16.

3.8. DKCTpeMaAbHble 3HOYEHHUA HAMNPAXKEHUs
B NPOMEXYTOUYHbIX TOYKAX AMHMH B PEXMMAX MAAbIX
HArpy3ok

Briiric Gp1i0 DOK433HO, UTO B PEKHMaX MaJIbIX HATPY3OK HRUPOKEHHE
B ITPOMEKYTOUHBIX TOUKAX JIMHHH IIPEBLIUITAET HANDPHKEHHE MO KOHIAM
annpd. TTOCKOTBKY 3MIOPHL HAIPAKSHHIT peanbHON M WASANM3NPOBALHOH
MHHHI OPaKTHYCCKH COBNAJAIT, J718 LOAVUCHAA pPacyeTHBIX BBIPAMKCHHH
11e1¢Co00PasHO UCTIOIB30BATh YpaBHEHHS HACANH3HpoBaKHOH IHHKR. TIpu
PaBHBIX HANPSKEHWUAX 110 KOHIAM JHHHH (kK = 1) Touka noTokopas;jicna
PeAKTHEHBIX MOIUHOCTeH HaXOAMTCH B CEPeAMHE NHHHHE OpH A, = A/2.

B oroit Touke QCp = (. Boclons30BaBUIMCE METOIOM YCIOBHOTO paspeia-
HAS JIMHHY 110 TOUKE TOTOKOPA3/IeNa i pacCMaTPHBAA 3TO TOYKY Kak KOHET

JEeROH TONOBMHB JMHMM, [PHHHMAA Uz = U,p. MOKHO 3amHCaTh
w3 (3.44):
Uj = Ugplcos(h/2)+jP, sin(h/2)).
fTepenecem U; B JISBYH 4YACThk H, BO3BEs B KBaapar obe 9acTH ypae-
Henus, OyleM UMeTn
(U)/ Uy = cos’(h/2) + P sin’(1/2),

OTKy/a
U,

U (3.71)

cp

2 I
Jeos*(1./2) = P2 sin*(/2)
B 3TOM BHIPXEHWH MOIIHOCTE I, NPUBEIEHA Kk Oa3HCHBIM YCITOBHAM

KOHLa THHUW C HanmpmkeHueMm Uy, BO HE CEPEIMHBLL AUHMK C HaIlpAXKe-
unem U, TlosToMy pacueT CACAYeT BECTH B fba SraMa: CHaqama 1o
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(3.71) nafiTi npeasBapHUTENBHOE 3HAYCHHE UCP, 3aT¢M MOMHOCTH P, npH-

2
BECTH K HOBBIM DasucHbIM yCIOBHAM, 1ne Sg,, = Ucp/ Z,, W eme pag
ONpEAeNuTh YTOTHEHHOC 3HATeHUE Ucp.

Bosmoxen japyroit crocod, B KOTOPOM cepeuHa TMHUM PACCMaTPHBA-
eTcd KaKk Hauya)lo NpaBoro ee yuactka. Mcmomesysa ams 3Toro ciydas
(3.65), MOXHO 3aMHCATE:

2
Quep = (b — 1) ctg(A/2) = Qus,
rie kcp =V, U5,
[Tocne HecTokHBIX 1Tpeobpa3oBaHui MOMYYHM
Up = UpJOuy ta(h/2) + 1. (3.72)

Ilpn Goubiioil AnMie THHHA HANPMKSHHUE B CEPeIHHE MONET 3HAUH-
TEABHO ITIPEBLIILATE HAaNpSXKeHHe Mo KOHIaM, uro Tpebyer paspaborkn
H BEILOJIHCHHA Meponpmrmﬁ no ¢ro HOPpMAJLIH3ALUHH.

Hanboubnx 3nadyeHHH HaPAKCHHUE B CCPEAHHE NHHHH JOCTHTAET
mpH e xojocroM xone. llon xozocmeis xodom JTHHHH TIOHHMASTEN
PEXHM, TPH KOTOPOM ITHHHA (TOOKIFOYEHA ¢ JIBYX CTOPOH K IIMHAM MCTOY-
HIMKOB HANPOECHHUA, HO Tepe aBacMan (o uell AKTUBHAS MOIIHOCTE PABHA
HY/110. 3TOT pekHM MOXKeT BOSHHKHYTE, HAPUMED, CPasy NOCIE CHHXPO-
HH3AIHHE YRANEeHHOH AMCKIPOCTAHINH ¢ IPHeMHON CHCTCMOH, KOraa TeHe-
paTopnl emie HabUPAIOT MOIIHACTH. DTOT pPeXHM HE CIEAyel IyTaTh
€ PEXHUMOM CAHOCTOPOHHETO BKAKIEHHA (CM. HHXKE, 111, 7), IPH KOTOPOM
JHHHA BKIKYEHA TOIBKO ¢ OHOH CTOPOHBL.

Hanpssenue B cepeiulie TUHHE B PEXKHME X0J0CTOTO XoOa npw & = |
MOXKET OblThL onpeaeneHo 13 (3.43). VCiIoBHO paspesds NHUHIO N0 TOYKE
TIOTOKOPa3aea PEaKTHBHON MOIHOCTH H PACCMATPUBAS CEPEIUHY JIHHHH
KaK KONEL €¢ JIeROH IIONMOBHHBLL, LpH P, = 0 1 Qcp =0 a A, =A/2
NOMyauUM

U, = U /cos(r/2). (3.73)

PeakTHBHAS MOLHOCTL 10 KOHIEAM NHHHH B 3TOM PEKHME ONpesei-
erca u3 (3.62) 1 (3.65):

|04)] = |Qu| = tg(2/2), (3.74)

Ilo Mepe yBenuueHMsa ATWHBEI TWHWH B auanasode 0 < L < 1500 xkm

PEaKTHBHAs MOLUHOCTH IO €¢ KOHLAM IO 3HaYeHHW Oyaer CTpeMUThCS
K HaTYPansnon.

Ecnu ipu U} = U MAKCUMAJILHO JIOIYCTHMOE HATIPSKEHHE B Cepe-

AMHE JIMHHM TIDHHATH DaBHBIM HauGonbtuemy pabouemy U .. o =

= Uys pas = 1,05 Uyyap 70 M3 (3.73) MOXKHO HAHTH NTPeeTBHYIO BOTHOBYIO
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UUIHY JTHHHE ?L“peﬂ, OpPH KOTOPOH HANpAKEHHE B CEpENBHE JTHHAH HE
o’
GyneT [PEBOCXOANTL L0y CTHMBIE 3HAYCHUA:
1
A = 2 arccos——.
[pej 1,05
Cne10BaTeILHO, anen = 592 Km.
B cnyuae, €CIH [10 THHHK IpeaaeTcs MONIHOCTDL P < P, npH k>1,

JKCTPEMATBHOC 3HANCHHE HAlIPAKEHHA B HEKOTOPOI TOUKE X HA paccros-
pun [, (A,) oT Kouua nuuuy (cm. puc. 3.135, @) MoxeT ObITh HaH1EHO no

ypaBueHmo

Userp = Us(cosh, + Ou, sink) +jU,P. siuk,.

Ilepenecem U/, B NEBYH 4acThb H, BO3BCIA B KBAIPAT obe yacTu ypass
HEeHHA, TOTYIHM:
U z 21 .2
IKCTP _ ‘ 1. 1.
[b_',) = (cosh, + Quy sinh) + Posin A,
Jlna HaxoXkIeHUS TOUKH SKCTPEMyMa CIEAYET B3STh NIPOH3BOARYIO 1O
2
A, OTHOTIEHHSR U, /U, (ans ynpouUIeHHS BEUUIAIOK — 3HA4YCHUR (U, 1U5),

[TONIOKEHME TOUKM 3KCTPEMYMa OT ITOTO 1i€ U3MEHHMTCH) U IPUPABHATE €€
HYITFO!

U e 2
sl o

[ocae audhepeHUHPOBaHNA M IPeODPA3OBAHUMA 110TYIHM
20.,

2 (3.75)
155,

X *

A, o= %arctg

2 2 2
rae 8, = Pi+ (.
3HaA PACTIONOMKEHHE TOMKH YKCTPEMyMa A, MOXKHO HANTH 3HAUCHUE

Hanpske s U oo

Uperp = Us(cosh, + Quy + 7Py sink). (3.76)

B cayuae, ecma Uy
HHSA, ¢IedyeT IPHHATL MEPBl 10 €10 CHHXKCHUIO. B KasecTBe TaKHX MEp
MOKHO PACCMATPHBAThL CHUKCHHE HATPAKEHUS N0 KOHUAM JIMHHA AU,
€C.TH ITOTO HCMOCTATOUHO, YCTZHOBKY PEAKTopa B jIMHMH BOIM3H TOYKH

IKCTPEMYMa.

1IPEBOCXOHNT LONYCTHMOE 3HAYCHHE HANPAXKC-
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Ecnu mpuusTe HanpaxeHHe B TOYKE IKCTpEeMyMa paBHbIM JONYCTH-
MOMY HalIPSKCHAND (UBKCTp = U op) TO HANPAKEHKS (10 KOLLAM JIMHHH
MOTY'T OBITE OUPC,(C1EHB] 10 YPABHEHHAM:

Ui = Ugglcos(h—A) + Py sin(h —1)];
(3.77)

Uy = Upn(cosk,—jP, sink,).

3.9. PeXXnMHble XAPUKTEPUCTUKH HEKOMNEHCHPOBAHHbIX
AMHMH AAMHOW 1500—3000 km

B noamaparpade 3.6.2, 0p10 NOKA22HO, YTO NPU YBEIMYESHUH JITHHDI
MHHAKE ¢Bbitie 1500 KM KPYTOBRIC AMAIPAMMEl HA4a1a W KOHIE JIHHHH
MECHAROTCA MECTaMH, 1OCKOILKY H3IMEHAETCA 3HAK TIEPBOTO YIEHA ypasie-
Huit (3.57), (3.59), (3.61), KoTOpEI Onpe/ienseT NONOKEHHE NEHTPA KPY-
rOBBIX gHarpaMm. LleHTp AMarpamMMel Hayala THHHH NEPEXOANT B OTPHIA-
TEJIBHYH0 NOTYIIOCKOCTD, LEHTP ARArPAMME] KOHIIA — B HOJOKHTENBHYIO
(pnec. 3.17).

TTpn 3TOM 3HAK BTOPOTO WNEHA YKA3aHHbIX YPABHEHWH HE U3MEHISTCH,
NOITOMY IIO.I0KEHHE PalOuMX 30H, COOTBETCTRYIOUIMX YLy 8 < 90°, na
KPYTOBEIX JuaipaMMax He wmensetca (Ha pwuc. 3.17 paGouuc 30HBI
3alITPHXOBaubl). Ecnu npu aanne guHHM Meree 1500 kv paboure 308

12501m 1750Kkm
H. K
avanio B
11807 . PaGouas soua
THHHH o d KOHIIA NHHAN
50 30°
(Pl P<l
180° N
156°) \120 802 NG
Pe=1 1505\ p=)
S 105 5 750
0,47 5
?QT 90 < ‘ 90°
sy o0
s 1.0 g e Y0
éut BRO20.6 757+ % 0.2 06 M\ aps +
i = 90 $ ] 90°
~ .+ 44 B
i > . PLOS® 3 75°
0% s J 150 i
0 | f12o TN A
PaGouan
150° 3™ A
THHIL —1.4] 180° 0 Pabovas 3ona
Ha4:na JTHHHH
a) )

Puc. 3.17. Kpyreprie nnarpaMmel THRAN:
a — pauua 1230 kM, § — anuma 1750 kM
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HAYAN2 W KOHUA JHRMH [IEPECeKAlOTC Y OCH ACHCTBHTEIBHBIX BEIHYHH,
TO NpH ANMBe IuAMi Ooxce 1500 xv oHM pasienenbl. 3HaueHHE 3TOFO
pa3peIBa ONpeneNseTca UIMHOH JTHHMH H cocTabaser 2 clgh. B To ke
BpeMA pabouue 30Hbl, KAK M panHee, pACHOJOKEHM B HIXHeH (navano
JIHHHH} B BepxHeil (KOHS IUHHK) YACTH OKPYRHOCTEH.

Tlpu naure uaun Oonee 1500 kv BO BCEM IMANAIOHE NEPEAABACMEIR
MOUIHOCTEER 0T Hy/st 10 Py, PE3KO YBCTHUMBAIOTCA 3HAYCHHS PEAKTHB-

HEIX MOIDHOCTEH, CTeKAOLIHX ¢ JIMHHM, 3JHAYEHHS JTHX MOUIHOCTEH
(B OTHOCHTCABHBLIX EIMHHIIAX) JIEKAT B TIpedenax OT * ctgh npd £ = P

a0 g A/2 upn P, = 0. JHaK «IUI0CY COOTBETCTRYET KOHILY JIHHHU, 3HaK

«MAHYC» — €€ Ha4aay. JTO 03HAYAeT, 4To B T1000M peKMMe peakTHBHAL
MOILHOCTE CICKAET ¢ JIMHHH M OTCYTCTBYCT PEKHM ee NMOTpedIcHHd. DTo
O3HAYAET TAIOKE, YTO HAITPKEHHUE B [POMEKYTOUHEIX TOYKAX JIHHHMH BO
seex pexuMax OyIeT mpepblIAaTh HAGPAKEHHE N0 KOHUAM HHHH TaK Ke,
Kak 10 ObL1O A8 JHEME, JUTHHA KOTOpBIX MeHee 1500 KM, B pemumMax
MAJIBIX HATPY30K,

U3 puc. 3.17 BHaso, 4T0, TOYKA TEpeceueHUs OKPYKHOCTEH Hayala
H KOHIa JHHHH, KOTOpag COOTBCTCTBYCT Niepeiadc HaTypaiapHOH MOIl-
HOCTH TIpH £ = |, 31¢Ch NEKUT BHE padO4uX 30H, IOCKONLKY B ITOH TOUKE
yroa & > 90°, [TostoMy B paccMaTpuBaeMOM JHANA30AE AIHH HENb3q [PU-
MEHATE MOHATHE «HATYPAALHAA MOMIHOCTE) B TOM CMBICITE, KAK 3TO NPH-
HATO 18 IHHAR ATHOA Meree 1500 kM (OTCYTCTBHE CTOKOB PeaKTHBHOMH
MOIIHOCTH IO KOHIIAM JIMHWHK, PaBHOMEpHOE pacrupeielicHHE BIO/bL
JNMHHH TOKA M HATTPOKCHES ).

PeakTHBHYIO MOUIHOCTb KOHUOB JIMMUM MOKHO HAHTH 1O BbIpaMKe-
uam (3.62), (3.66). Ilpu nepemate MOILIHOCTH, PABHOH HATYpaIRHON
(P.=D,npuk=1ud>9%° monyuum

th =2 Ctg:‘\..

IMpy yBeAHYEHHH NGHHBL IMHUH 1 IpHOIInKeHHH ee k 3000 kM (A = )
LHEeHTPBl OKPYKHOCTER OYEYT CTPEMHTLCA K 100, BeKIOP-PAINHYC KPYyTO-
BIX JHArpaMM OyIeT TakXke CTPEMHTECA K OecKoHedHOCTH. OTctona pes-
KO€ VBEIHYEHHKE CTOKOB PeakTHBHOA MOIDUOCTH 1O KOHLAM JTHHHH UpH
YBCIMYEHU €€ JIIHHE 1 BOZPACTAHUE HANPDKCHHS B €e CepelwHe.

B kKauecTBe IpHMepa paccMOTpUM TPH THHHM pa3TndAod UTHHEL
A 1500 kM, nHau0 Ha 250 KM KOpode B TMHMIO Ha 250 KM jNnHHEe
neppoii. 3nawenus Q,, npu P = P, U O,y Opu OpefeisHBIX yIax
o JIHHUH & = 56° npuBenenst B Tab1. 3.2.

M3 raduuipl cneayer, 910 NPH PABHEIX AKTMBHBIX MOLIHOCTSX pCak-
THBHAS MOWHOCTE UpK ATuHe WAHAH 1750 kM pesxo Bospactaet (B 2,73
pasa no cpaBHEHMIO C JuHWel Amanei 1250 k).

Hanpsikenue M TOK B MPOMEXKYTOYHBIX TOUKAX HICATH3IMPOBAHHOH
THBYME MOCYT OBITh HafA€HEl ¢ TOMOIILKD YpaBHeHHH (3.38) nim (3.43).
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Tadnuna 32

Inavenns peaKTHBHOH MOITAOGCTH KOHI THHMH MIH JHHHA paIATHOH AJHHBI

upy P =P,
JIMWHA JTHHHA L, KM
Montocts —
125G 1500 1750
Tlepeaaraemast Hanbonswas P, o 0,858 0,858 0,858
PeaktuBras koHua TAEUY (O, 5 0.31 0.559 0,847
+
0,8
0,6
5 |
0.4 2
@
:S‘]
02| /] ]
L&) uos?«.‘ A
O
06 —04 \-o,z 0 02 04 o6 08 1.0
= ‘ — A
O Lp sk :
-0.2 |
7

Puc. 3.18, BextopHas anarpamma auaud 1150 kB ¢ npoponamu 3xAC-330/43 xannoi
200kmmpa P, =1, 0, =136

TlepBoe ypapnenne (3.44) Mo3BOANET MOCTPOMTH BEKTOPHYHO IHa-
rpaMMy nHnaHH. [1a puc. 3.18 npwBeZesa Ttakas QuarpaMMa JIHHHH
1150 kB piamao# 2000 kM ¢ nposonamu 8xAC-400/51 npu uepenaue
MOIHOCTH, pAaRHOR HaTypanbuoll. Kax MOKHO BUNEeTE, DEPERO/ BEKTOPA
U, B nepbbid kBagpautr upd 6 2 90° Bo3MOXEH 3a CHUeT 3HAUMTENBHOIN

COCTABISIOILICH, ONPeAeNReMOil 3HAUCHHEM PEAKTUBHOH MOIIHOCTH O, 5.
VYpapHeHEUs (3.43) [03BOAAIOT (OCTPOMTE PACUPE/ICNeHUe Hallpaxe-

HH3E, TOKA H peaKTI/IBHOﬁ MOIIHOCTH BAOIE JTHHHH B OTHOCHTCIIbHBIX COH-
HHUAX [1PH 3d8QaHHOM 3HaYCHHH nepenaBaeMOﬁ MOWIHOCTH P

PaccMOTpHM IBE JIHHHH, PABRO OTCTOAMMX Mo jQi1uHe oT 1500 km:
ngHEY JmHHOH 1250 n 1750 KM ¢ OIMHAKOBBIMH YHCILHLIMH TapaMet-
paMu Opd 1epeilade MOMIHOCTH, pasHOH HaTypadssoi. Pacnpescuchune
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TOKOB, HANPSKEHHH M PeaKTHBHON MOUHOCTH Ul 3THX JIHHHHA NpHBe-
JeHbl Ha pyc. 3.19, a, 6.

Horst e 1250 kM (A = 75°) xapakrepHo paBHOMEPHOE pacTipese.ie-
HMEe PEXKHMHBIX [I3PAMETPOB BIOIb NHHHH mpu Q) = ¢, = 0, 4T0o co0T-

BeTCTBYET NPEACTABAEHUSIM © Mepelade UATypaibHOH MOIIHOCTH
{puc. 3.19, @). Ilpu P, = | 1 & = A maHHas JIHHHS MOXCT LICPEAaTh HATY-

PanBHYI0 MOIMHOCTL TONLKO IIPH 6 = 75°, 4TO HE COOTBETCTBYET HOPMA-
TUBHOMY KO3hIHIHEHTY 3araca IO CTATHYeCKOH YCTOHMHBOCTH. 3TOMY
yCnoRHI0 orsedaer yroa & = 53° mpn U = U, = const. Oxanako mna nas-
HOI 3a7a9H 2T0 HE HMeeT JHAYCHHUT,

Jra maunu 1750 wm (A = 105°) xapakTepHO HHOE paclpencicHHe
peAHMHBIX rapamerpos (puc. 3.19, 6). 3aece ycroituusag pabora Bo3z-
MOXHA TOIBKO B 30HE & < 90°, M B JAHHOM CNy4ae epefiaya MOUHOCTH,
pasHoi HaTypaleHOH, BO3MOXKHA NpH & = 75° (cM. puc. 3.17, 6). Oanako
OPH TOM, KK CHEAYET K3 BBLIIEH3I0KEHHOIO, BOZUNKAIT CTOKH peak-
THBHOH MOIHOCTY IO KOHLIAM JIHHHH, YTO B KOHEYHOM HMTOIe IPHEBOIHT
K HEPUBHOMEPHOMY DPACHPE/ICICHHIO DPCKAMHBIX NapaMeTposB BIOIE

U*x’ f*x, me

X ER—.
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Puc. 3.19. Pacnpeaeacane nanpskeHHA (IHHHM ), Toka (AunuH 2} ¥ peakTHeHOfH
MOIHACCTH (fHEKH 3) BRo.ib JHUHH NpH Oepexate MoWHocTh P, = 1:

a — mnuna 1250 kM, § — gaupa 1750 km
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TaBanua 33

Pekumubie napaMerphl AUHME Aaunol 1250—2500 wm

Aanua nesum Lo=Puss P09

L, rm Pas [Q02=0u| Uy | =l |G Q| Uny [1a=1y
1250 0,862 0,304 1,11 0,915 0,767 1,26 | 0,767
1750 0,862 0,841 1,45 .22 1,303 1,64 | 1,302
2000 1,01 1.36 1,895 1,695 1,905 2,15 1,904
2500 2,03 3,57 4,195 1 4,102 4,655 4,7 4,655

i b

. . ///________-\{ =
4.0 \: g /‘,—-\ - T
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A ot
) S
2500 2000 1500 1000 500 I KM

s
Puc. 3.20. PacnpeneiicHae HAaNpaxKeHHA (KPHBLIE 1) U ToKa (KpuBsie 2) BAU.Ib AAHHK

1150 &B jnaunoii 2500 kv npu nepeaaue momuoctn P, = P s (cnaomnisie nunanR)
., = (ITpHXOBBIE IHHHM)

JHHHYU, B YACTHOCTH K 3HAYUTENHHOMY HOBLILEHHID HATIPAXKEHHA B ee
CepennHe.

Pacuersl, cBA3aHHEIE ¢ PACTIpE/IC/IeHHEM PEKUMHEIX TTAPAMETPOR, OBLIH
MPOBCACHBI TAKKE W UTA APYTHX AnuH aueri: 2000, 2500 w 2800 km. Iipu
3TOM BO BCEX CIYYafgX pacCMaTpHBAIHCh J18a POKAMA — PEKHM XOTOCTOTO
xoma niauK (P = 0) » pexum cc HauboabmIESH Halrpysku Prg 1€ P

onpenenanack 0o {3.47) ¢ yaerov koadpuunenta sanaca 20 %.

PesynbTaTsl 3THX PacyetoB B OTHOCHTENBHEIX €/IMHHIEX TIPMBEAEHBI
srabn. 3.3,

Ha puc. 3.20 nokasansl B KadecTBe IPHMEPA INIOPH pacnpeAencHus
TOKA W HaupsacciHa 24 auanu 1150 &B nawned 2500 kM B yraszanasix
BBIEIE PEKUMAX.

Hannwie 1a61. 3.3 1 puc. 3.20 nO3BONAKT OTMETHTL HEKOTOPEIE 0CO-
GeHHOCTH PACCMOTPEHHBIX PEAKHMOB.

TIpu mmne simHuy cBbime 1500 kM Nepenata akTHBHOR MOIMHOCTH BO
BCEM JIMANA30HE OT HYNs 10 £ e CONPOBOKIACTE H3OHITOUHOH PEAKTHB-
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HOH MOUIHOCTBIO THHUH H, KaK CHEICTBHC, CTOKAMH €€ ¢ KOHIIOB H NOBLI-
HIeHHEeM HANPSKEUHS B IPOMEXYTOMHBIX Todkax. HampsxeHue B cepe-
JAMHE IHHMA  TOCTHTAeT CTONb BRICOKHX 3HAYEHHH, dYTo jenaet
HEBOZMOKHONR HOPMAIBHYIO paboTy HEKOMIIGHCHPOBAHHOH THHHUH Kak 0o
yCJIOBHHM IlpO“IHOCT“ H30/IIMH, TAK H 1T YCAOBHAM KOPOHDIL.

Kpome 1or0o, HadMKHasn ¢ JdHbl GaHAR 2300 KM, TOKM 00 KOHDAM
JTHHHWH TOCTHTAIOT NPEAeNIbHEX 3HaUeHHH 110 Harpesy MPOBOAOE ¢ yUeTOM
TeMmeparypuoro ko3dbduuuenra 2,728/  a NpH YBEIHYCHHM JIJTHHE
ceuime 2300 kM NpeBBINaeT 3TH 3HAYSHHS, YTO TAKXKE JEI4€T HERO3MOMK-
HOM IKCITYATALUIO TAKOH MTHHUH.

CuelyeT OTMETHTh, 4TO HeM OJIDKC JAAHHA JHHWW K TIONYBMTHOBOH,
TeM CTPEMHTEIBICE HAPACTAKT IKCTPEMATBHLIC 3HATEHUA TOKOR H HampA-
AEHMH, KAK 3TO TIPOHCKOAMT MPH MPHOTHXEHHH K TOUKE Pe30HAHCA.

C y4eroM peanbHIX 3HAYEHUH Xy B by JINHHA JTHHHM, OTBCYAKOIIAA

HOJI0BHHE DICKTPOMAT HUTHOM BOIHBL, NEKUT B nipegenax 2930—2980 xm.
3atem peskHM JTHHUH paguxalbHO MEHSETES H COOTBETCTBYET PEXAMY
THHAN MaNoH AnHnb.

Hanee paccMOTPHM YCTAHOBHBIIMHCT PERUM OTHOCTOPOHHETO BKIIO-
YeHHA IMHHMI aHAMHIMPYyeMOI0 AHana3oHa auH. boaee moapobuo stor
peRIM PACCMATPHBACTCA B NI 7 (03 NUHKE anuno# menee 1500 km).
3aech OH NPHBOAMTCA JHLIB U PACUIMPEHHs TTPEACTABICHRH O XapaKTe-
PHCTHKAX JIMAHA JaRHOIO AHATIa30HAa.

Bocnoaesosaswine, ypaeterusamu (3.24) n noaoxus [, = 0 (Bbik:1r0-

qaTCAb KOHLIA THEHA OTKJIIOUEH ), MOXKHO TTOIY4dTh YPABHEHHS HallpsKe-
HH3, TOKA, PEAKTHRHOH MOUIHOCTY A TH000i TOUKH THHHM (cM. 1a. 7).

Hcnoib3ys 9TH yPaBHEHHS, MOKHO MOCTPOMTL ITIOPE PacMpelencHHA
ITHX MapaMeTpoR B paccMarpHBaeMoM pekume. OIHA M3 TAKHX 3MKOp
Anany 1150 B musoi 2000 kM mpuseacHa Ha puc. 3.21. Dxerpemain-
HBIC 3HAYCHHA HAOPOKEHAS, TOKd, MOIMHOCTH A JIPYTHX ANHH jtuHMH
npusedeHsbl 8 Tabm. 3.4,

AHANH3 YCTAHOBHMEIIETOCA PEXRHMA OJHOCTOPOHHETO BKIIOUCHHASL
TAKHX JIHEMIT MO3BOISET OTMETHTD C1eAYIOUIHE OCODEHHOCTH.

Taénuma 3 4

IapaMeTpsl peAKHMA OIHOCTOPONHETS BRIIOWEHUT NN Adunoi 1750—2500 kw

L, wM Usy Ox Iy,

1750 3,07 42,90 2,90
2000 -1,76 +71.,45 —1,45
2500 -1,10 40,45 0,45
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Puc. 3.21. PacnpedeTende Hanpskennn (kpupag 1), Toka (RxpuBan 2) H peakTHBHOH
MOMHOCTH (KpuBaa 3) BA0.Ib AHHHEH 1150 kB 2amnod 2500 kM B pexxnme 0IIOCTO-
pQHHEI'() BRJAWYEHAH

B ornuaue ot nuani niwHo# Mmenee 1500 kM, Ha KOoTOpBIX HaOMORA-
eTCA MOUOTOHHOC B03paCTaHH€ Ha.l'lpﬂ)l(elll/lﬂ O UATAKLICIO KOHLR
K OTKIIOYEHHOMY, 31€Ch HANPSLKEHHE CHAYalla CHMMKAETCS, 3aTeM Mepexo-
JHT Yepe3 HYIb M €ro 3HaK MeHsAeTcd, T.e. uaMeHseTcad daza na 180°,
Hocae 4ero 0o HaUWHAeT Bo3pacTars. Hanbonbiee snadcume Hanpsxe-
HHS HA OTKIIOYEHHOM KOHLE y Haubolee KOPOTKOH U3 paccMaTpHBAEMBIX
muanit — 1750 kM. [o Mepe yscimdeHnd JUTHHB! TUHAH HAOPSKCHUE lia
OTKTIOUEHHOM KOHIIC CHUKAETCA.

Tok THHW 1O BCEH ITHHE HOCHT HHAYKTHBHEIA XapaKTep o OTHOLIE-

HIO K HaNPAXKCHHIO [Jrl H BO3pacTaeT OT KOHILA JIMHHK K €C Haqdaly.

PeakTneHAadg MOmIHOCTE B 30HE, [PHICIAIOMICH K OTKIHYMEHHOMY
KOUILLY JTHHWK, HMMEeT €MKOCTHBIH XapakTep, 3areM B TOYKE Mepexona
HaNpsAXKeHHA Yepes HyNb €€ 3uaK TaKKe MECHAETCS H HA ITHHEX MHTAIOWCH
CHCTEMEl OHA MMCCT MOJYKTHBHBIA Xapakrep. Mumwmm cioBamu, paszo-
MKHYTaf Ha KOHUE IHHHA B pAacCMaTpHBAeMOM AHMAIa30He IUIMH BOCTPH-
HHUMAETCA MHTAOIICH CHCTEMOM KAK MHIYKTHBHAA HAIPY3KA B OTIHYHE OT
urH guHoR MeHee 1500 kM. Takum obpazomM, 33eck HCKTOYAKOTCA
npodieMsl, CBAAHHBEIE CO CTOKOM OONBMIOH peakTHBHOH MOLIHOCTH B
CHHXPOHH3ALHMOHHBIX PEXKHMAX (3arpy3Ka reHepaTopoB EMKOCTHOI peak-
THBHOH MOITHOCTBEO, BOSMOXKHOCTD HX CAMOROIOYIKIEHUS H T.41.).

Bce 310 00BACHAETCHA TeM, HTO BXOJHOE COTNPOTHBIEHHE NTHHHH TIPH
I,=0m L <1500 kM uMeer emrocTuL xapakiep, a upy L > 1500 kM
3HAK KOTAHTEHCA, BXOASIEErO B BLIPAXKEHHE JII% OUPCAGICHUS FTOrO
COMPOTUBJIEHHS, MEHIETCS, H OHO CTAHOBUTCH HHAYKTHBHBIM.

CnenyeT OTMETHTL HEraTUBHEIC MOCICACTBHS BHE3AMHOrO BOZHHKHO-
BEHUA TAKCIO PEKHMa. BO-IepREIK, 9T0 pe3Koe BOIPACTAHAS HANPAKEHAA
HA OTKJIOYEHHOM KOMIIC, BO-BTOPBIX, 3HAUMTEAbHBII HA0POC peakTHRHOH
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MOUIHOCTH Ha THTEHIIYK CUCTEMY, YTO MOXKET TPHBECTH K HAapyIUEHHI0
fanapca PCaKTHBHOR MOUIHOCTH B Hell, pe3koMY CHHMCHHIO Hanpaxeuus
B ¥3J1aX, MPHMBIKAIONHMX K JaHHOH JMeKTPONepeaaie, u BOZHHKHOBCHHIO
npodNieMBl YCTOMTHBOCTH HATPYZKH,

M3 tada, 3.4 caeayer, uro Ha MHHEAW 11HHOH 1750 KM Ha ee OTKNIOMEH-
HOM KOHIIe BO3MOXKEH G0JIeE YeM TPEXKPATHBIH OPOCOK HANPAKEIHHNA, A HA
IHTAIIEM KOHIIE — HAGPOC peakTHBHOH MOIMHOCTH, paBuniid 2,97 .

u10o Ad8 THHAK 1150 kB cocTasuT cBrime 15 1eiC, MBap. Llo mepe yeenm-
QeHHS AMHHEl JIHHHH 3TH HETATHBHEIE [OCTEACTBHA HECKOIBKO CHWXKA-
0TCS, QAHAKO 3HAYMCHUC PEAKTHBHOR MOIIIHOCTY THTAKIIETO KOHLA 0CTa-
€TCs AOCTATOYHO BBICOKHM BILIOTHL 40 IMHHBLI 2500 kM.

IIpoBenenALIi aHAIH3 MO3BONALET C,IENATH CIEIYIOIIHE BHIBOIBL:

IIepC;]a‘-[a al(THBHOﬁ MOLILHOCTH 1) JINHHUAM IICpCMCHHOTO TOKa B JHa-
nazone AnvH oT 500 no 3000 kM # npu yrie MeXily HaNPAXKEHHAMH TIO
KOHIaM JuHuM Merslte 90° (dP/dé < 0) ro3MoxHa, HO CONPOBOKIASTCH
H30LITOUHOM PEeakTHRHOH MOIMHOCTHIY BO BCEM JMANa3sQHe flepelaBac-
MBIX MOIIHOCTEH OT HynA 10 P o)

H30BITOYHAS PEAKTHBHAS MOLHOCTE HOPHBOIHT K 3HAYHTEILHOMY
MOBBHUICHHEO HAIPAKEHUA B TPOMEXKYTOUHBIX TOUMKaX JAHHHH, 0c00eHHO
B €€ CepelHHe, KOTOPOe YBEIHUMBACTCA ¢ DOCTOM JUIMHbL JWHHH. DTOT
POCT HATIPSHKEHHA CTONL IHAYKMTENEH, MTO JeNaeT HeBO3MOKHOH paboty
nuuuH 0e3 YCTPOICTB peryaupyemMol nonepeunoi KOMIeHCallHH, pacnpe-
JEeNeHHBIX BIONE THHHH;

CTOKY PEAKTHBIOR MOWHOCTH [0 KORIAM HEKOMIICHCHPOBAHHOH
JHHHH HACTONBKO BEJIHKH, YTC MOTYT BBI3BATh HENONMYCTHMBIH LAIpeB
APOBOROB KOHUEBBIX yYACTKOB JIHHHH;

NpH  BOZHUKHOBEHWH peXHMa OZHOCTOPOHHETO BKIOUEHMS JIMHHK
B PACCMATPMBACMOM /IHALA30HE JUIHH JWHHA TOTpedNseT 3HAYHTEIbHYIO
PEAKTHBHYO MOIUHOCTD, YTO MOMET IPHBECTH K HEMATUBHBIM 1I0CHCACTEHAM
B ITHTAOIIEH CHCTEME;

U HOPMAITH3allHH PEKHMA THIHA HEOOX01MMa MM pacTIpeneneHuas
yopapyseMas MoMepeuHas KoMIeHcauus, HiH {a1a 0o0.J1e€€ AIMHHBIX
JMUKA AAHHOTO AUANAZOHA) HACTPOIKA Ha TONOBHHY 3NEKTPOMATHHTHOH
BOTHEL. ONTUMANBHBIH BAPHAHT JODKEH BHIOMPATHCA HA OCHOBAHMH TEX-
HHKO-IKOHOMHUYECKMX COIOCTAaBICHHH.

PacemoTrpuM pexuMHBEIE XapakTepueruky JauHuu LauHoi 3000 v
(NONORANA HNEKTPOMArHWTHOH BONHBL IpH dacToTe 30 T'n). Boanosas
anHua rakod THHHE pasHa 180° (3 = m). IMoacrasus »T0 3HaYCHME A B
ypapHenue (3.23), caasbiBaoiiee TOKH H HANPSDKEHUS M0 KOHIAM THHHH,
OynemM HMeTh:

Ul *Uz;
;’1 = —1}2,
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Te HANPLKEHHA MMOTYBOTHOBOH NHHUH PABHLI 110 MOAY.IK, HO CIBHHYTHL
Ha 180° To ¢ oTHOCHTCH W K TOKAM 110 KOHLAM 2TOH nuHuH Ecu
Y4eCTb, YTO MHJYKTMBHOE CONPOTHBIEHHE MPOJONEHONW BCTBM CXEME!
3aMellieHUS Takoi AUHUNK PABHO HYIK, TO NPONYCKHAA CMIOCOOHOCTD TOM
AMHHH paBHa IIPOITYCKHOH CIIOCODHOCTH THHUH MYICROH AMAe OTciona
CIPEMIICHUE HHKEHEPOB-MIEKTPODHEPreTHKOB MCIOIb30BATbh 3TO CBOMH-
CTRO [OJUYROUMOBOH THHUH JUIS TPAHCOOPTHPOBAHUA 3NeKTPOIHEPTHH Ha
CBEPXIAIBHHE PAcCTOSHUA [0S MTHHHEA HeCKoTbKO MeHBUIeH JJIMHBL 3TO
MOKHO CAENaTh (1yTEM HX HACTPOHKH HA NOIYBOIHOBYKY JUIHHY ¢ TIOMO-
U[bI) HACTPAMBAIOIIMX YCTPOHCIB PEAKTOPOB M KOMASHCATOPHBIX OaTa-
peil, BKIHYAEMEIX B JHUIHIO

B T0 ke BpeMs B CAMOH JMUMM OPOHCXOANT LOCTATOYHO CHOKHEIE
AIKTPOMATHUTHEIE [IpoLecchl PaccMOTpWM napaMetpsl pekHMa B cpej-
Heft Touke auuud H3 (3 24) npu A = n/2 OyneM umerh UCp = JhZ,

Otcrona cneayer, YTO HATIPAKEHUC B 3TOH TOUKE H LIPHISTAONICH K Hell
30He Gyner onpenensarncs TokoM Harpysku FEcnw nepejapaeMas Mon-
HOCTL paBHA HAaTypalibHOH, HANPAKEHHE B cepe/HAE THHHH PABHO Halps-
HEHHIO B ee kouue Ilpy yBemuycHuu Harpy3kd OHO OyAeT NOBBIIATLCA,
IPH YMEHbLWEUNH — CHMKaThed JHanazod THX M3MeHeHHH Ovmer
IOCTATOYHO OONBMIMM, YTO MOKET BECBEMA 3aTPYIHATE COOPYHKCHHE NPO-
MEKYTOMHBIX NOACTAHLKMI B OTOH 30HC H3-33 HEBO3MOKIOCTH obeche-
YHTE CTA0HIILHOE HaNPsxel e Ha UIMHAX, OT KOTOPHX MHTAMOTCH MoTpe-
outenn

HatypHblif 3KCIIEPHMMEHT MO HCCTENOBAHAIC CBOHMCTE TONYBOIHOBOH
AHHNA OBLI NOCTABNEH B Hawed crpate B 1968 r [lus ero nposenenus
ObLIO BBIICJICHO MO OUOH Lenn Ha 3TekTponepeiadax 500 kB Bonro-
rpaj — Mocksa, Mocksa — Boaxekas I'DC, Bomskckas [3C — VYpax
Kammerl H3 3THX yuacTKOB MMeeT ANHRY okoao 1000 kM, HeroTOpEIH
HELOCTATOK MHAYKTHBHOTO COTIPOTHBIACHUst OBLT BOCIIOIHEH COUPOTHB-
JIeHHeM aproTpaHcdopMaropa Ha [pMeMHOR NoAcTaHuMH Pe3yneTarsi
JKCIEPUMEHTA TTOOTBEPAKNIN BCE TEOPETHUCCKHE PACTETHI

KOHTPOAbHbIE BONPOCHI

| Tloacuure uzudgecKuil cMBICT KOpHel XapakTepHCTHYECKOIO YPARHEHHS [IPH
BLIBOAC YPaBHETHA BIMHAOH THHAN

2 Ha30BMTe BONHOBbIE NAPAMCIPb! JIHIHK K NOACHITE HX GH3NUCCKAH CMEICT

3 Uem OTAHYAROTCA BOAHOBLIC MAPAMETPE PEANbHON H HACATHINPOBAHHON InHHiA”
B ueM 10 mposenaeTes?

4 lloacnute QUIHUCCKHI CMBICH BOHATHA «HATYPATEHAS MOLHOCTE THIHH» 3aBH-
CHT J1H 3TA BCIMMHHA OT IKCILLYATAUHOHHOIY SHAMCHHA HATIPAKEeHHA?

5 Kaknv ofipazom 9acroTa CeTH BIMAET HA BONHOBbIE TAPAMETPL THHIH?

6 Kakne 0ooyILeHUs NPHHEMAKTCA NPH AHANKSC XAPAKTCPHCTHK HABATHIHPOBAK-
HOR 1uAry? OGocHyTiTE 310 JonyUIEHAS
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Kak usMensgeTca HauGoUbad IepenaBaevas MOTHHOC: P H3MEHSHMH JUTHIEL
auEnA? Kakue orpaHuucHHs PH DToM yauTHBatoTea’

Kax maiiTe JUIMHEY JTHHHB 10 288HcuMocTd O, = f(8)7

BO3MOACH 16 PEKUM HATYPANEHON MOWHOCTH IPY & > 17

Kakum 00pazoM NEpena; HanpsskeHUH BIHACT HA NAPAMETPEI KPYTOBBIX OHA-
Tpamm nuHun?

Kak sauser 3HauellHe nepenaia nanpsuKendil Ha PeakTHRABIC MOWHOCTH 110 KOH-
uaM IHHAM upu P> P m P <P 0

TlosicHMTe PACTIPCOCTCHME HANPSLKCHMA. TOKA W PEAKTHBHON MOSIHOCTH JInA
peanbHOR v HueannInposanuol auuuil upy & =1 1 P, . Kakue nexenarensasie
SBICHWA BOSMOKHEI B OTOM PeKUMe?

Kax BImaer aKTHBHOE COLUPOTHBIEHAS NPOBOOB IMHHK HA PACIPL/ICIeHHE PEUK-
TURHOA MOTIIOCTH B LMHKK Ips P < P .7

B uem 3aKTI0494€1CH BINAHHE GKTHBHONO COTMPOTHBICHHA EPOBOOE A pacnpene
JeHue PeRUMHbIX apaMeTpos upy P> P 7

Kax BLIGpaTh HAOPAKCHHE 110 KOHUAM TWHHH LpH P < P .« k> 17

Kak H3MeHANOTCA HapaMeTpbl KPYTOBEIX IJHAIPAMM 1PH YBETWYEHHH [UTHHDI
nuwan Ao 1500 km?

Kaxosnl 0coBCHHOCTH pexuMoB THOHA ATHHOH ceriue 1500 kM7 Ofocnyire
CBOIT OTBET

KaxoBa mponyckHas ¢ocobHOCTh MuHHA ausei 3000 1M?

Oxapaxrepusyiite pexum B cpegueil Jone THHMK AHHOR 3000 KM



haBa yeTBEpPTAR

CXEMb| 3AMELLLEHUA NPOTAXEHHbIX
DAEKTPONEPEAAY NMEPEMEHHOIO TOKA

4.1. MaTeMaTH4YeCKHe MOASAU AHHUH

B Tperbeii r1ape OLUIM PACCMOTPEHD] HEKOTOPHIE XAPAKTCPUCTUKH IICK~
Tpoucpeaat, OCHOBARHEIE HA KCIONB30BAHHN YPABHEHUH JIHHHOM NWHUN,
DTH yPasHEHHS TIOIBONTIOT HAHTH OCHOBHEIE 3aKOHOMEPHOCTH IIPOLECCOB,
HPOHCKOAA KX B THHUM TIpW epeiade no Hell 3TeKTPHYIeCKOd 3HEPIuH,
OTIpenenNTh pacipeae/cHye OCHOBHBIX PCKMMILLIX NIAPAMETPOB, LHOIYIHTh
HEKOTOPBIE PAcieTHRIE BEIPAKEHHA H IIOCTPOMTH KPYIOBBIE IHAIPAMMEL
JHUHH,

B TO ke Bpems npuMeHeHHe »THX YPasHEHHH, B KOTOPHIX HCIIONE3Y-
KOTCA THRHEPOONNYSCKHE (PYHKIMH KOMILIEKCHLIX NEPCMEHHKIX, JLIA pac-
YeTd PERHMOB CAOKNIBIX WEKTPOIHEPTETHUYSCKMX CHCTEM CYIIECTREHHO
YOITORKUAET 3a/@4uy. KpoMe Toro, upy pacuerax pexuMOB CIOAKHON 2IEKT-
pudeckoil ceTH, Kak NpaBuno, 1Tpedyercd HAATH [IAPAMCTPLL PekUMA N0
KOHuAM THHHA W panpskeHre B ec yinax. Jlas pellenus Takod 3aiadu
HCOOIL3YIOTCA APYTHE METOAbl, B KOTOPBIX JNHHUA NPEACTaBIAeTCH
WHBIMH MATEMATHYCCKUMU MOJCTAMH: CXeMaMH 3aMelieHHsA HId YCThbI-
pexnomocurkamy (pac. 4.1).

H3BCCTHBL CIC/LYIOLUE CXeMBbI 3aMeInedus M T-00paskas, T-o0pas-
Hast 1 [-00pasznad. B mpakTHKe 3HepreTHYeCKHX PacueToB HanGolee LMpo-
Koe tpHMeneHue noayduna [T-obpa3Has cxema 3amerneHHs (II-cxema),
Menee mupokoe — T-o00pasuas (T-cxema) n F-obpasrad (I™-cxema).
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Puc. 4.1. Bosmoxuble MOICIH JHHER JIeKTPONCPenan:

a - M-o0pasuas cxema zaMemenus, & — T-o0pazHad cxeMa 3aMelueHNud, § — UCTHPCX-
MONKICHHK
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/1 pacuera MapamMeTpoB pexkuMa CAOKABIX CeTeH YeThIpexmoToc-
HHKH TaKXKe HE IOMYUHIH [IHPOKOTO npnmeHelma. O)lHal(O HPHMCHH-
TENBIO K PACYETY NPOTHKCHHARIK MeKTponepeaad, IpH KOTOPOM TOMHMO
JMUHHHA ¢ pacnpeseNeHHBIMU HapaMeTpaMi HEOOX0TUMO YUUTLIBATE peak-
TOPBI, YCTAHOBKH NpoAcenbHol xomnencauun {YIIK) u apyrue aiaementsl
C COCPCSIOTOUCHHEIMN  HAPDAMETPAaMH, YETBIPEXHOMIOCHHKH NO3IBOIAIOT
11ONYIHTE O0.1ee OBICTPOE H MPOCTOE PEIICHUE, YEM CXEMEL 3aMELICHHS .

CrneayeT OTMETHTE OJHO BAXKHOE 00CTOATCIIBCTRO. CXCMEI 3aMEINCHAS
K HETLIPCXTMOMOCHHKN ABISIOTCH MAaTEMATHISCKEME MOIENSIMHA, KOTOpbIe
1103BOASIOT NOIYYHTE NIPABHIBHBIC PCUICHMS TTHIIL HA BXOJAC H BLIXO/NE
TOr0 1eMCHTA, KOTOpBIH mpeicTaeneH 3Toil Monmenbio. JlioOnie TORH
M MOLIHOCTH B TIPOMEKYTOYHBIX TOUKAX CXEMBbl 3AMCIICHKHA HE SBIAIOTCA
OTPa:KEHHEM [ApaMeTPOB PeXHMa H HE MOTYT OBITh H3MEPEHE! B OPHTH-
HaAC HHKaKuMH DpHOOpaMH, AOITOMY HCIONL3OBAHHE STHX BETHYHH
ABIAETCA IUITE PACUETHBEIM IIPHEMOM.

TlockoIbKY OCHOBOH BCEX MCTOMOB PACUETA PEIUMA JIHHHHU ABIAIOTCS
YpABHEHHS NTHHHON IUHMM, HalideM COOTHOMICHHS MCHK/Y STHMM ypas-
HCHHAMH H [1apaMCTpaMM NPUMEHAEMBIX MOIeNel THHUH.

Conocraeum YPaBHCHHA HEKOMHEHCHPOBEIHHO!"i JHHHH, CBAIBIBAKOIIHE
napaMerphl peuMa 1o €€ KOglaMm, H YpaBHCHNA YETBIPCXIIOIOCHHKA

U1 = Ug ChIOL+j2Z ShYOL;

B

. . I,
Iy = Iychy L+ — shy L;
1 2 ¢ XO ZB § iO (4.1)

Uy = 44Uy + Bly;
Iy = CUy+ Dby,

OTKYOA ANA pealbHOE JIuHuY Gy/IeM UMeTh

4= ch}LUL; B =2, Sh“ioL;

1 (4.2)

C= Z ShZoL; D= Ch"ﬁoL;

B

JUi% HIGATHIHPOBAHHONR NHHNUK

4

1

COSA; = JZ, sink;
;-l- sinh; D = cosA. @)
17 L

=B

1
Il
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Hajinem coorHomeHye Mexay MapaMeTpaMH YeTHIPEXIONIOCHHKA H
napaMerpaMH [I- u T-cxem 3amewenss. [Ipu atom nasi odiHocTH Gyaem
paccMaTpHBaTe HecHMmMeTpwaHsie II-CXeMEi, ¥ KOTOPHIX JBE [101ICPETHRIC

HPOBOAHMOCTH He paBHEL ( Yy # Y3, ), 1 T-cxeMbl, y KOTOPEIX pa3;THIHLL

CONPOTUBICHHS NPOIOJILHLX BeTBeH (Z7 # Z1, ). TakHe CoOTHOIIEHHS

[apaMeTpoB MOTYT BCTPEYATECA HE TONELKO B CXEMAX 3aMelleHus JHHUIH,
HO # B CXCMAX 3aMELICHHA PA3THYHEIX HIEMEHTOR ¢ COCPEAOTOUCHHBIMH
napaverpaMu. B kauccTee npuMepa MOXKHO IMIPHRECTH CXCMY 3aMeldeHHs
VIIK ¢ pa3HBIMH peaKkTOpAMH HAa €€ BEIBOJAX, CXCMY 3aMelLUcHHS ABTO-
TpaHcopMaTopa ¢ pasmHdHEMHA CONpOTUBNEHEIMHU 00MOToK 1 Ap. Toria
NMIIAA ¢ CHMMETPUYHOR CXEMOH 3aMelleHAA MOXKET PACCMATPHBATECA KaK
9acTHBIH cnydait obmero noaxoaa.

Couocrasman wecummempuunyio 11-CXeMy M YeTHPEXNONICHHK, Ha

OCHOBAHHH OITEITA XOUOCTOT0 x04a (/> = () MOXKIUO [OIYYHTE;
s [-exemnr

Ul = Ul(l + ZHZZH);

L = Uyt Yt Yy Ypdn)s
JUISL YETHIPEXMOMIOCH KA
U .

bl

Ul:

N

far]

j] = U)_.

1)

I1ponenas oneIT KOPOTKOTO 3aMBTkanus (U = (), noJyunm:
Iast [I-cxemm

ffl = szn;
jl = jZ(l + XHIZH);
A HETLIPEXMIOIOCHH KA
Ul = sz;
j] = DIQ

Conocrasus pe3ynsrarel, NOIYYHUM KOBCpq)KL[HeHTBI YCTBIPEXTIOTOC
HHKQ, BBIPQXKCHHBIC MEPC3 MapaMCT Pl HeCHMMeTpHHHOﬁ TT-cxeMel:

£ (4.4)
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JAns necummempuunoi T-cxemur OysieM nMeTh

d=1+YZy B=Zyt Ley T LYol (4.5)
Q = Xj: D =1+ ZTZ-}—I'I"
Jina cuvvempuynoli [I-cXeMEl 3aMeeHus THHME npd Yy = Yoy =
= ¥ Ha ocHOBaHHH (4.4) momyduM:
Ad=1+YZ; B =2
2 in£n 1l 4.6)
¢= 2Xn + —HZH; D=1+ _.YHZ]:_['

C yuetom (4.2) n (4.6) npo/ioNLHOE CONPOTHBICHHE M NONEPEYHEIE
nposoaumMocTd [I-cxeMBl 1151 peaabHOH TMHUM HAXOUSTCA CHEIYIOMIHM
o0pasom:

Zn = 4, Sh}'oL = rg A
41 chy L -1 1 I (4.7)
n = = S = = thy,5; = gn tJbp.
£y £y shy, L Z, 92
Jns uneanu3npoBaHHON TWHHM OyIeM HMeTh
X, = JZ, smA;
1,2 4.8)
by = j= tg<.
2n ]Z 52

B

Bripaxcenns (4.7) u (4.8) npn nepexosie K cXxeMe 3aMeLIeNH ¢ cocpe-
JOTOUECHHBIMH MapaMeTpaMH YIATRIBAKOT PACHPENEICHHOCTE 1apaMeTpOB
JHHHH.

C yuetom (4.2) u (4.5) napaMerpnl cummempuunon T-cXemel 3aMeltie-
HAS JMOHU TIpH Z,, = Zp, = Zp MOUyT OBITE OnpeiefieHsl Cleayio-
KM abpasoM:

1% peatbHOH MTHHHH

(4.9)
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pidiv:| Hneannanponaﬂﬂoﬁ JUHHH

A
xp = jZ, tg5;
4.10)
b, = L sin A
21 JZ .

B

4.2. MeToAbl y4eTU PACNPEACASHHOCTH MAPAMETPOB
B CXeéMaX 3amelleHHUa AMHUM

4.2.1. MeToA NPAMOTro BbIMMCAEHUS MAPOMETPOB CXEeM
3amelseHus

PacemarpMBaeMBIH METOI NPEANOIAractT MCIONb30BAHHE YDABHEHU
(4.7) num (4.9) 6e3 KaKUX-THOO ynpoINCHUEA M JONYIIERHii, I03TOMY oH
Haubonee ToueH. 3Has y/CAbHLIE TIOTOHHBIE TAPAMETPH! JMHUM, MOKHO

OTPE/IETATE  KOMIUICKCHBIC 3HAYEHHA BOJHOBOTO COUPOTMBAENHA Z,
H k03hdHIMEHTa PACTPOCTPAHEHHS WIEKTPOMATHHTHOMR RO Yo Hs

NOACTABHB HX B YKA3aHHBIE YPABHEHHA, MONYYHTH KOHEUHBIH PE3yALTAT.
PacueT mpOW3BOIMTCA HAa KOMIBIOTEPAX, MMEIOIIMX COOTBETCTRYIOLIEE
nporpaMmHoe obecnedeHue tMna Mathcad, Mathlab u aip.

4.2.2, MeToA NONpaBoYHbIX KO3 PULHEHTOB

Bripasus comporupinenue Z, B Bepakenud ana Zg (4.7) depes
YACIBHBIC 1APAMETPhI THHUH, TIOMUOKHB H Pa3IelUB NOZKOPEHHOE BhIpa-
2
JKeHHe Ha Zyl.”, Gynem HMeTh

shy,L
fn = Shl’oL = Z,L IOL
HITH
Ly = ZyLk,, “an
e k= shy,L/(y,L) — nonpasounslii kod3hHUMHEHT, yauTHIBAIO-

IMA PAacIpeseIeHHOCTE TapaMeTpoB JINHUH.
TIpy Maubix 3HAYCHMAX apryMenTa (Manoi Juue nunun) shy,L = Yolos

k, = 1. TIosToMy B 3THX Cly4asgx COMPOTHBICHHE NPOAO/ILUOH BETEH

CXEMBI 3aMCIICHUS ZII MOXKHO ONMpEeAcisETE MPOCTO KAaK IIPOA3BEICHHE
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yIEMBHOTO TONOHHOTO napamMetpa Z, Ha MIMHY JMHUH L, 9T0 00b14HO H

genaerca, QNHAKO [PM 3HAYMTENLHON ITMHE JTHHWA 3HAYEHHC K GyneT

3aMETHO OTIMYATHCA OT C/MHUILI, OPHYEM 5TO pazluune OyieM TeMm
gonbme, yeM Sonple mIHAA AUHHM. [ToaToMy A8 TOCTATOYHO MPOTLKEH-
HBIX JTHAMH yueT 3Toro ko3gduunenTa odazaTencH.

AHaNOrHYHKE NPe0tpa30BaHUL MOTYT OBITE IPOENAHBI H AN BhIpA-
werna Y (4.7). [omnoxus ¥ pasaeaus npapylo MacTs TOTO ypaBUCHAA

na y,(L/2) n yuTs Buipaxenns ana Z, u vy (3.17) u (3.20), nocic mpe-

0Opa3oBaHM MOy M

Lth'\LIO{L/Z)
Yo = Yo3 Yo(L/2)

HITH

-y kg (4.12)

Iy = Yoy tys :
thy (L/2)
me k, = ————— — nonpaeouHsi K0y HIUEHT, L1 KOTOPOTo cipa-
; YolL/2)

BEIVTHBEI BCE COOBPAKEHNS, TPHBEACHHBIE BbITIE JUIa Kodhduimenta A .

B 1ipaKTHUECKMX pacyeTax MCTonb3oBanue kod(hhHUHEHTOB K U Igy

B TOM BHM/€, B KAKOM OHW TIPHBEACHBI BHIIIE, JocTaTouno coxno. [oa-
TOMY YTIPOCTHM HX, BOCIIOIb3OBABIIMCE PA3I0KEHUEM B Pl
Paznoxkenue B psa rumepbONHYECKOTO CHHYCA HMEET BUjL
5 7
shx = x+ ;i; + % + ),;—‘
OTMETHM, 4T0 3TOT PA/ HE 3HAKONCPEMCHHBIH B OTIMMHE OT PAJIA SINX.
YuuThBas, 9T0 30€Ch X = Yol, oydaeM

2 4 6
v LY L L
_ShYnL:1+(10)+(zo)+(lo)+

SN 3! 51 7!

2 4 &

(7,L) (vol)  (¥ol)
= = — + —= + .. 4.13
ke = 1t == %750 " Soa0 - (@13)

PasnokeHHe B paj THISPOOIHIECKOTO TAHIEHCA HMEET BUA
17
13, 2 5 T,

thr = x -3+ {3X g5
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YUWTHIBAS, YTO B JAHHOM CIYyYae
x=veL/2,

H NOZICTABIIAN 570 3HAYCHHE B BEIPAKEHHe Jia &, Oy/leM HMETh

2 4 6
H(XOL) +£(ZOL) 17 (¥ol) .
=y 3-4 15 16 315 64

2 4 6
(vol) (ypl) (y,d)
=¥ 12 120 1186

OteuB JCHCTBUTENbHBIE H MHHMBIEC YacTk B BhipameRruax (4.13) u
(4.14) u 016pOCHB YIEHBI pANa flanee BTOPOTO B CHIY HX MaNOCTH, ITOTY-
YHM MOTPaBOUHLIE KOSOOHIHCHTL 1A ONPENEIeHHA aKTHBHBIX H Peak-
THBHBIX COIPOTHBACHHH W mpoBoiuMocTed [1-00pazHoi cxeMHl 3aMeme-
HUA:

(4.14)

2 2
L A
6 = = 3xeby = 15
2 2
L A
h=1—g%%=1—g; (4.15)
yl 2
L” AT
e + — = .
ky 1 lzxob{, 1+ "

Bripaxkenue nompasouoro koddduienta kg IS OlIpe]elleH|s 3Ha-
UEHUA aKTHBHOH [POBOAHMOCTH g, 31€Ch He IPUBOIHTCS, TAK KAK MOTEPH
MOIIHOCTH M DHEPIUH Ha KOPORY YUHMTHIBAKITCA HE BBEIEHMEM 3TOH IIpo-
BOJHMOCTH B CXEMY 3aMEIeHHS JIUHUH, 4 IPYTHMH METO4aMH.

Upu uenmoawzonavuy S>THX  Ko3GGHUMEHTOB napaMeTpbl II-cxeMmsl
3aMEMIEHHS OlIpeJeIRI0TCA KaK

rn = rolk;

i T oLk (4.16)
L

by = bosky

B npakruyeckux pacderax L8 AMHWH LTHHONH X0 250 KM nonpasod-
HEIE KO3 MHIIMEHTH ONU3KA K eTHHAIE M T02TOMY 00BYHO HE YUHTHIBA-
tores. Horpemnocts pu arom coctaaser 1—2 %, uto Bnonxe gomyc-
THMO ANA WHXKEHEPHBLIX pacyeros. Jlusa AuHWA Oonemied jJUIMHB yuer
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nonpagouHex ko3bduImeHToB obssarenen. CnelyeT NDOTIEPKHYTE, O
OH TarKe 00A3aTE/CH M IPH BBO/IC HCXOMHHIX JAHHBIX 110 BETBAM {(Ans
IMHRA 1nHHCH Gonec 250 kM) B pacueTHsie nporpaMMel Ha JBM.

J1s auaui gaudod cseiite 600 kM cielyeT HCHOAB3OBATh APYIHE
MeTOIBl, MOCKONBKY YNPOLIEHHA, TIPUHATHIE NPH BBIBOAE BhIDLKEHHA
{4.15) (paznoxeHHe B pAA H OTOpAcLIBAHUE HICHOB [IOC]E BTOPOTC) IPH-
BOJAT K 3AMETHBIM [OTPELIHOCTAM. Takum 0OpazoM, AHADA30H IIHHB
IeAi, B KOTOPOM CIEAYeT LPUMEHATh MOMPABOYHBIE KO3 (POUIHEHTE,
cocrarxfer 250—600 kv, ’

4.2.3. Metoa A.A. Topesq

PacemaTpHBaeMblil METOI MOMKCT OBITE HCUIOB30BAL IIPH ONPEIENECHHH
HAPAMETPOB CXEM 3aMEIIEeHHs 1% JMHKA amHoR o1 250 10 1500 km Ero
CYTH 3AKTIOUAETCA B 2aMeHe runepOonu4eckux (yHKUHH KOMIUICKCHBIX,
HePeMEHHbIX BRIPAKEHWAMH, B KOTOPBIX HCTIONB3YIOTCS TOIBKO TPUIOHO-
Mmerpuueckre PyHxuun. OH aaer Houce TOUHBIE Pe3yIBTAaThl, YEM METON
TIONPABOYHBIX KOIQHUIHEHTOB.

QcHoBHOE DonylieHue Metona A A, [opesa cocTouT B lipeHedpeke-
HHH 110TEPAMH JHEPrHU Ha Kopouy (gp = 0). D10 aouyllenne 000CHOBDI-

BAETCH TEM, YTO HA [IPAKTHKS OHH ONPeNe/SHTCH HHBIMH METO/TAMU.
[pH yxazaHHOM JONYIICHHUH KOd(GOUIHSHT pacnpocTpaHeHHs JIeKT-
POMATHHTHOI BONHEL ¥, W BOJHOBOS CONPOTHRICHHE THHHHM £, MOTYT

OLITE 3aTIHCAHBL CAEAYIOMKM 0Opa3oM:

Yy = Ao Taxg) iby;

Ylocne npocrerx npeobpazopanuii HTH BEIPAKECHAR Moryt BeITE mpen-
CTABIECHBI B BHIE

Kak MOXHO BHIETDH, NEPBLIH COMHOMKUTENE B 3THX /IBYX YPaBHECHMAX
COOTBETCTREHHO €CTh (hasHblil KOIPPHLUMEHT H BOJHOBOE COLPOTUBICHNE
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ANs BACATH3UPOBAHHON JTHHHH; BTOPOH COMHOMKHTEND OAMHAKOB B 000HX
YPAaBHCHHAX.

Jns ueknoueHHS HPPATHOHAIEHOTO BEIPAXeHHN MPEICTABHM BTOPOH
COMHOMKHUTENE B BHAC CTEIICHHOTO psija NpH x < 1;

Ty = 1+ 1-2 2

P
2 2+4 e
e x = —j(rg/xg).
Kak Opino nokasaHo BeLe, g auakid CBH rg < X, TOITOMY HX

OTHOILEHHE YAOBNETBOPACT NPHUBEICHHOMY BBIlIEe yclnoBuio. OTdpocun
WIEHH! Psija Jajiee BTOPOro BRUAY UX MATOCTH, IOIYYHM

_ Fg
Yo = 7 x,b (1_]2_350)’

(4.17)
.
Z, = F (1 —.1—9-]
by 2xy
Yurem, 4t0 A = fxobg, n03TOMY BhipaweHue y L B 3TOM cryuae

Oyner uMCrh BU:

Yo
1’01‘ = j?\ﬁf’?\.fxo,

OTCIOTA

hy L = sh(yn+hss)
shy, L = shl; . T
rIlee;mc;;aBHB shy L kax QYHKUHMIO JBYX 8PTYMEHTOB, OyJeM umeTh
"o 3
e + ¢chyi shh

o
20

shy,L = shya chi "
Xo

Mockomeky Beuuna A(r,/2x,) << 1, MOXHO mpHAATH chA(ry /2x,) =
= 1 u shi(ry/2x) = Mry/2x4). Kpome Toro, yutem, uto shyh = j sink,
a chyA = cosi.

[Tpopenae anamoruwHele npeopa3osanus ¢ BepaxeHnem chygl,

noiay4um
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-

r
shy,l = A= cosh +jsinA;

2x,
¥
chy,L = cosh +;15-;3— sinh; (4.18)
0
.
thy L = Ao Ly
- 2Xy cos’h

C yuetoM (4.7), (4.17) 1 (4.18) conporupiense NpogonsHOH BeTBH 1-
CXEMEI 171 peaNdnLHOM AMHHA MOSKHO 3aiiHCcaTh KAk

o[ Mo -
Zy = Z,shy, L = ZB(I —_)Z—X—H)(E?L COS A +Jsm7\,).
0

TTocne npeobpazopanmil OyaeM BMCTB

¥ r 2
Zo = Z—2(hcosh + sin?&)—&-jZB[sin?L—(-—%) Kcos?&},
Xy 2x

tie Z, = ./xo/ b, — BOTHOBOE COTIPOTHRIEHME WAEANHINPOBAHHOH
JIHHH.

B nonyuenHoM BHPaXEHHU 1A £y BIOpOH wieH MHMMOH cocTarmni-
IOl OYeHb Mas B CHIY MaJIOTO 3HAYEHHA F(, U B IPAKTHUCCKHX pacde-
Tax MM MOXKHO TIPeHEOPedb.

Toraa BeIpaXeHHE WA Z[; yupouaeTcs u O6yaeT HMeTh BHA
r
AR ZBEE-(lcos)Hr sind) +/Z smh. (4.19)
X

[onepeqnas mpoBoauMocts Y 414 TI-cxemsl MoxeT OBITh onpee-

NIeHa AHATOTHYHLIM nyTem, ONTyCKas IIPOMEXYTOUHBIC Mpeco0pa3oBaHns,
[PUBE/IEM PACUCTHBIE BRIPAMEHH

1 ro( A D , x}
Yp = > |5 ~1g5) +J g5
T Zino 2cos (07 2) 2

l[_?:o_ l—smk+.tk] (4.20)

Yy = Z 2x, 1+ cosh 7185
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Hcnons3ys 3TOT METOA, MOXKHO IIONYYHTh PARCYETHHIE BRIPAKECHUT U
st mapamerpos T-cxeMsr:

'y A N LA
ZT = Zn 27(——2——-— +tgﬂ +j tgi];
0°2cos (A/2)

1

4.21)
Y —]—[-ri {Acos? sink)+jsinh}
v T -
e Z,L2x,

O6patHM BHHMAHHE Ha OJHO Baxuoe obcrosrenscrse. Hemiupan Ha
TO YTO UPK BLIBOJIE YPABHEHUH [IA CHpedeIeHNA NaAPAMETPOB CXEM 3aMe-
wieHHd 1o MeToay A A. [opesa B caMmoM Hauane ObINO DPHHATO JONYIIE-
HHEC O Hey4eTe IOTeps Ha KOPoHY (g, = ()), B BEIpaXCHUAX s ONPE/Iene-

n

HMA 3Hauewui Y W Y. ecTe neHicTBHTENBHas COCTaBIAOAL. DTa

COCTABIAIOIIAA OUEHb HE3HAYWTENBHA ANA JIHHUH OTHOCHTENBHO Manoii
IHHEL (300—600 KM), H B NPAKTHYCCKUX PacyeTax €10 MOKHO npened-
peak. O)Hako ITPH YBENHYEHHH IMHHE OuHuH (a0 1000 kM H Oonee) oHa
BO3PACTACT M €€ CJedYET YUMTbIBATL. 13 COCTABIAKIIAN KOMIIEHCHPYET
HETIPONOPIHOHATPHOS HM3MEHEHHE AKTHBHOTO CONPOTHBICHWSA CXEMB
3AMEUICHHS NIPU YBETHUSHHH JUIMHLL THHH H CHIDKEHHE TTOTEPE aKTHB-
HOM MOMINOCTH B IPOBOJAX IHHMK. [Ipn ee yuere CyMMAapHbLIE NOTEPH
MOIIHOCTH B 3TEMEHTAX CXEMB! 3aMELIEHHSA OCTAl0TCH TaKHMMH XKe, Kak B
pPedNbHONR THHHAH,

B mpoeKTHBIX pacieTax 1acTo He YYUTHIBAIOTCA H3MEHEHHA AKTHBHOTO
COUPOTHRIEIINS NPOBOAOR MPH H3IMEHEHHH TEMIIEPATYPEL OKPYKAKIICTO
Bo3ayxd. OIHAKO 3TH M3MEHEHMA A4 PA3HLIX BPEMEH FOda MOIYT JOCTH-
rate 10—12 % w Gonee (10 OTHOUIEHHK K TaGNHYHBIM 3HAYEHHAM, H4TO
BBI3BIBACT COOTBETCTBCHHLIE HIMEHCHMUS [OTEPh AKTHBHOW MOIMIHOCTH
M DHEPTHH B TUHHH. B CBA3N ¢ O0MBMIMMH NOTOKAMH MOIIHOCTH B IHHHAX
CBH 311 u3MEHEHHS CIERYeT YIUTHIBATS. B 33BUCHMOCTH 0T HOCTRHOBKH
3aja4yd MOXKHO HCIIONB30BaTh CPEAHErOIOBYIQ, CPEAHEAHBAPCKYIO HIIH
CPENHEHIONBCKYI0 TEMIICPATYDY BO3AYXa TOH MECTHOCTH, TIO KOTOpPOH
IPOXOAUT A3HHAA JHHHA.

H3MeHene akTHBHOTO CONPOTHBISHHA NPOBOAOE THHHH MOXKET OBITh
YYTEHO B BHIE H3MSHEHHA 3HAUEHUA UX YACABHOTO IOTOHHOTD CONPOTHS-
JIeHHA:

Fy = rg L1+ 0,004(¢ — 20 °C)], (4.22)
rig { — TeMIEPaTypa BO3dyXa B rpaaycax lleascus, npn koropoit npous-
BOJTHTCS pacder.

[lonyyeHHbIe BEINE BHIPAXKEHUS 18 ONPCIACNEHUA NAPAMETPOB CXEM
3AMEINECHUA NPOTAKEHHBIX AHHHH (4.7) NO3IBONAIOT TIOCTPOUTE 3ABUCH-
MOCTH 3THX NapaMeTpoB OT MMUHbL NUHAH. COOTBETCTRYIOLIME 3aBHCH-
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L- 110 OmMm &11: b1, O™
300 0,05 ’
250 X 0,04 !
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-3 ~0,01
G 500 1000 1500 2000 2500 L,®wm 0 S00 1000 1500 2000 2500 L, kM
0 )

Puc. 4.2. 3aBucuMocTE napaMeTpos [I-cxemm 3aMeieHHA 0T JJHEEB] THHHH:
g — KTHBHOTO Fj; M PEAKTMBHOTO X COMPOTUBIEHHI; 6 — akTuBiloll g W eMEOCTHOH

hg TpoBOAMMOCTEH

MocTH A1 aunun 500 kB ¢ npoeodamu 3xAC-400/51 upw oTcyTCTBAM
KOpOHB MPHBEIEHB! HA pyc. 4.2, U3 KOTOPOTO BHAHO, YTO HHIYKTHBHOC
COMPOTHBIEHUE NPONONLHON BETBH CXEMbl 33MCUISHHA W3MEHAETCH 1o
cuuycoue. TIpH Manoi ANuMHE JMHHM OHO PacTeT MOYTH NPOIOPIHO-
HAIBHO AJMIE, 32TEM €ro PoCT 3aMelIA€1CH U LIpeKpaIllaeTes TPU JUTHHE
svann oxono 1500 gm. [Ipn aansueifneM yBenyYeHMH JIHHBI JTHHHH
HHIYKTHBHOE CONPOTHBACHHE CHIKACTICA M JOCTHTAET HYIA OpU [UTHHE
JNHHHK OKOT0 2930—2980 kv, OnHOBpEeMEHHO PE3KO BOIPACTAET EMKOCT-
Had TPOBOIUMOCTE. [IpH ATHHE JHHHH OKO.O 2850 KM oHa JOCTHraer
MAKCHMYMa, 3aTEM PE3KO CHIKACTCS H TIEPEXOAUT Hepes Hy ik TIPH TOH Ke
JCIMHE, YTO d TIPOTONEHOE HEIYKTUBHOE COMpoTHBaeHHe. Bee sro obbiac-
HAeTCS BONHOBLIMHM Opoll¢ccamud B JIMHMH, TeopeTHuyecKH NO10BHHA
SICKTPOMArHMTHOH BOIHEL COOTBETCTBYET IMHHE IUHUM 3000 KM, deMy
COOTBETCTBYET 3HAueHMe »ekrpudeckoro yraa B = 0,06 rpai/kw.
OnHako Ha LPAKTHKE NTO 3Haue€HNe HEckonbko Oonblle (By = 0,0605+
0,0615 rpaa/xkm) Orciona HEKOTOpOE YMEHBIUEHHE AIHHBI 3NCKTPOMAr-
HHTHOR BOITHBEL.

AKTMBHOE COTIPOTHBICHHE LIPOJONLHOA BETBH CHaYala HENMHEHHO
BO3pacTaeT u OpH Jiuue auHu# okoiao 1000 kM jgocTHraeT MakCHMYyMa.
3atem OHO cHWxaercs # B 3oHe 1800—1950 kM nepexomut uepes Hyllb
U CTAHOBHTCA OTpHIATENbHbIM. OTPHLATENbHOE AKTHEHOE COMpPOTHBIE-
fie TIPOTHBOECTCCTBEHHO, MOCKO/IBKY OHO 03HAYAET HE TIOTEPH DHCPru
B JIMHMM, A ©C TeHepalnio, 4ero He MOXKET ObITh, NOCKOAbKY [l 3TOTO
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TabGnnua 4]

HonepeqHAs AKTHBHAA [LPOBOIHMOCTE CXEMbL JAMENIEHHA H NOTEPH MOWMHOCTH
aan aunui 500 kB pazananoi 1nHbL

Inusa avmau L, kv
[lapaveip
500 1000 1500 2000 2500
g Cm 018-107 | 1,73-107 | 819-10 | 3,04-10% | 26-10*
APs, MBr 0.9 8,46 40,9 152 1300

HE 3ATPAUMBAETCS HHKAKOA MUEPTHH H3BHE. ITO MOKHO 06BACHUTHL Clle-
OYIOWAM 0Dpa3zoM.

Belllie OTMEYATOCE, TTO PACCMOTPEHHBLIE MATEMATHYECKHME MOIEAH
OCHOBAHBI H2 YPABHEHUX, CBA3KRIBAIOILNX TTAPAMETPEl PEKIMA TOILKO [0
KOHIAM JIHHHH, MOITOMY H MaTeMaTHuUECKas MOJCAL TAKNKE JOMKHA
JaBaTh BEPHBIC COOTHOIIEHHA HA BXO/E W BBIXOAE CXEMbl 3aMELIEHHSA HITH
TeThIpEXTONocHiKa, CHUXEHNE aKTHBHOrO CONPOTHRIEHHT KOMIEHCH-
PYCTCH BO3PACTAHMEM ACHCTBUTETLHON COCTABAIOMEH NoNepeutoii npo-
BOIHMOCTH g1 H YBEIHUCHUCM [I0TCPb AKTHBHOH MOILHOCTH B HCH.

B Tabu. 4.1 1puBciEHE YUCIOBBIE JAHHBIE, XAPAKTEPHIYIOLIMC H3ME-
HCHHC 3HAYCHKA gy B 3aBHCHMOCTH OT /JIMHBL J1MHMH. TaM e IpHBO-
JATCA CYMMAPHLIE IOTEPH MOLIHOCTY B JIBYX AKTHBHBIX NPOBOIUMOCTAX
CXE€MB] 3aMELICHHs JIHHHA.

{lpu panue 1uanEn 1000 ¥M 1 Gonee NOTEPH MOILHOCTH B NONEPEUHBIX
AKTHBHEIX TIPOROJMMOCTHX CTAHOBATCSA 3aMETHBIMH, H MX HeoOX0iHMo
YUUTHIBATE B 0DIIUX IOTEPAX AKTHBHOH MOLLHOCTH B TMHUH.

4.3. YyeT 3AEMEHTOB IAEKTPpONepeAqyH
C COCPEAOTOYEHHBIMU NAapamMeTpamu

BseaseHue

DuexTponepenaya MOXKET BKITIOUATE B CBOIO CXEMY IEMEHTHI, HMEIO-
IUHE COCPEAOTOYEHHBIE TIApAMETPRI KOMIEHCHPYIOMIHE YCTpPOHCTEA
(peaxToprl, YIIK), agrorpatcdopMatopsi, NpoMERYTOUHBIE TIOACTUHIMU
€O CBOCH HAIPY3IKOH H IPYTHE 3MEMEHTEL, KOTOPhIe NOMKHBL YUHTHIBATECH
B pacueTax peiuMos,

CymectsyeT nBa cnocoda ydera Bcex THX 3meMeHToB. OMHH M3 HHX
BO3MOKCH B CJy4ae, KOTJA MEKTPOnepeaada UMeeT HeCKONbKO YUacTKOB,
KOKOBIH W3 KOTOphIX npencrasied I1- uaum T-cxemoii 3amewmenna. [lapa-
MCIPbl TAKMX CXE€M ONPEIEIAOTC COTNACHO BHILIEH3TOKEHHOMY. Bee sae-
MEHTBI ¢ COCPENOTOMEHHBIMY [lapaMeTPaMH BKITIOUAIOTCH B COOTBETCTRY-
IOUIHE Y37bl JISKTPOTIEPEHAYH, U DPACHET PEAKHMA KANTOTO YU4CTKA

132

pe,1eTCA 10 M3BECTHON MeTOMKe (N0 JAHEHIM KOHL@ WM HAYaNa TUHHH).
[TorpefnenRne aKTHBHOR M PEAKTHBHOM MOUHOCTH JIEMEHTAMH C coCpe-
AOTOUEHHBIMH NAPAMETPAMH OnpemenAerTcs GaTAHCOM COOTBETCTBY KHIHX
MOIIHOCTER B 318X, B KOTOPHE BK/HOMEHE]l 3TH ¥1EMEHTLL

Jpyroit ¢nocod npuMeHASTCS B TOM Cay4de, KOIIA BCA IMEKTpoIepe-
aya paccMaTpuBaeTCa KAk COMHOE LENOE. B 3TOM cnyvae oua J0aKHA
SLITh BPENCTABNCHA OIHUM IKBUBANEHTHLIM YETEIPEXNONIOCHUKOM. Tora
BCe €€ DICMEHTHl — NHHHH, aBTOTPaHCHOPMATOPE], KOMIEHCHPYIOLIHE
YCTPOHCTBA — TAKKE 40.0KHBI ObiTh NPEICTABNCHL! CBOMMH HETBIPCXMO-
AIOCHUKAMA W BKIIOUEHBl B JTOT BKBUBAJICHTHBIA YETRIPEXITOIHOCHHK.

Taxoe NpeIcTABACHHE MO3BOIALT YIPOCTHTL PACUETH IIPH ONpeaee-
gud COOCTBEHHOI0 W B3aMMHOTO COMPOTHRIEHHH XICKTpONEpeIadu. He
npaberas K METOTY IpeobpazoBaHua OTJCHbIBIX CXEM 3aMENIEHAS, HAHTH
3HaYCHHA HANPSKCHUIE W TOKOB B Y37IaX IeKTponepelauy u p. 3aMeLie-
Hie COBCTBEHHO JTHHAM YeTRIPEXIOAOCHUKOM §5L10 ITOKa3ano Berme (4.6).

PaccMOTpHM  AIPEACT2BNEHHE OTLCHBHBLIX  DJIEMEHTOB, HMEROLIAX
COCPeJOTOTEHHbIE [APAMETPH, YETBIPEXIIONIOCHHKAMH, JTH JJICMEUTH!
MOTYT OBbITH ABYX TUIIOB. K HEPBOMY M3 HHX OTHCCEM HIICMCHTHI, BIIH09a-
eMplc B IMHHIO ITOCNEI0BATEILHO, KO BTOPOMY — IEMEHTH], TOAKIIHHAC-
MEIE K JIHHHM NapajiiensHo.

4.3.1. Y4eT 3AeMEeHTOB, BKAIDYUEMbIX B AMHHIO
NOCA€AOBATEABHO

K ameMeHTaM ¢ COCPCOOTOYEHHBIMH MApaMETPaMH, BKAIOUACMBIM
B THHUIO IIOCIEIOBATENLHO, OTHOCATCA TPaHCHOPMATOPLL renepaTopHex
010koB, pafoTaOIHX Ha INHMHB, K KOTOPBIM MNOIKTIOYEHA [IHKMA,
OGMOTKM BBICIIEFO HAIPSIKEHHS COLIACYIOWUX ABTOTPAHCGHOPMATOPOB,
YCTAHOBKY 11POIOTBHON eMKOCTUOA KOMITEHCAUKH H 1Ip.

Ioc:eoBaTedbHOE BEIIOUEHHE MpaHciopMamopd B JIMARIO EKTPO-
Tiepe/iaTH BOIMONKHO Ha Nepenaromedi 3NeKTPOCTAHUUE B CXCME TCHEpa-
rop—tpanchopmarop—innuA. CXCMbl  3amelienns  TpancdopMaropa

¢ Y4ETOM BETBH HAMAarHUYMBaHAA Y u ¥ CONPOTHRICHHS €10 0OMOTOK £ -

KaK YETHIPEXNONIOCHUKA TIpeAcTaByeHsl Ha pHC. 4.3, OGe cxeMbl MOryT
paccMaTpHBaThCA KAk HecumMeTpHuribie [l-cxeMbl, y koTopunix ogna
W3 Monepeynsx NpoBoaxMocTedl paBHa Hymo. Mcnoawzys (4.4), ni1d
cxeMsl (puc. 4.3, g) MOXKHO HOIYTHTDb

4

C=Y

il
o]
|
[n¥}

= S {4.23)
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Pue. 4.3. Cxembl 3aMelicHAA TPAHCPOPMATOPA ¢ YIETOM BETBH HAMAIHAYHBIHHA:

@ --- BECTBb HaMarHW4HMBaHHA HA CTOPOHE TeHeparopa; f§ — BETBb HAMATHHYMBAHHA
H2 CTOPOHC JTHHHH

U Ucy

e g
Sﬂarp o 0

@) )]

Puc. 4.4, CxemMa BRAWYEHEA ABTOTPaucdopMaTopa (@) U ero cxeMbl 3aMemmennst: Ge3
YH¢T4 BETBH HAMATHHYHBAHNH (6); ¢ y4eTOM BETEH HAMATHHYHEAHMA (8)

ABaNOruyHeIH NOAX0A K APYrol cxeMe (puc. 4.3, 6) naer cneayouue
PC3YIBTATHL:

[
Il

I+Z 7.
Y

Y.

w’ (4.24)
c

me Z. =t tixg,s Y, = g,-jb, — comporusienne oGMOTOK

TpaucGopMaropa ¥ NPOBOAMMOCTE €0 BETBM HAMAIHHTHBAHKA, IIPHRE-
ACHHBIE K CTYINEHH HOMHHAIRHOTO HANPSHKEHMSA JIHHMM (3TH 3HAYEHUA
OTIPEACIIAIOTCH M3BCCTHLIMY METOZAME ).

Ecmu TpancdopMarop BBOAMTCS B pacdeT TOTBKO PEaKTMBHLIM COIPO-
THBIICHMEM €I0 0OMOTOK, TO TIPH Frp ™ Ou ¥ o= 0 napameTps! COOTBETCIBY-

WOLLEro YeTRIPEXNOMOCHHKE (CM. pUc. 4.3) MpHoOpeTaoT BAL

4=1; B = I (4.25)
C=0; D=1,

Ecnu orgenbnbie yqacTku »IeKTponepesaun HMeT pasandHoe HOMH-
HajibHOE HATTPSKEHHE, B JIMHUIO MOCIEJ0BATEIEHO BRIOYALTCS COMIACY-
OLWHA asmompancgopuamop (puc. 4.4, a). B cayyae, koraa s pacuerax
HE YYWTBIBAKOTCA TIOTEPH MOMIHOCTH XOJIOCTOTO XOJa 3TOTO ABTOTPAHC-
dopmaropa, OH MoKeT OBITB [peACTaBICH T-cXeMoil 3aMelICHUS
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i — g 0OMOTOK
(puc. 4.4, 6). B oroit cxeme Zg, Zoy COTIPOTHBIEHH
BBICIIETO H CPEAHEIO HATIPSIKEHUR, Y, — TPOBONHMOCT OOMOTKH HU3-

[T1ero HalPsXCHHA,
Y. =1/Zyy-

=ar
FEcid K MMHAM HH3ILIETO HANPH:KEHHS aBToTpaHc(opmaropa IOAKTIO-
yensl HOTPESHTEN, WYHTHPYIONMIHE peakTophl, KOHIEHCATOPHBIC Barapen
(HO HE cuHXpoHHEE xoMmuencatop ¢ ero DJ]C), TO COMPOTHBICHHE JTHX
3 feMEHTOB, HIH HX JKBHBAIECHTHOE CONPOTHRIEHNE £, ., TODKHO BKIIIO~

yaThes TOCIEHOBATENIBHO C COIPOTHBIEHHEM OOMOTKH HU3IICTO HANPKE-
s, B 3TOM clydae NpOBOTHMOCTS NapajnenbHoi eeTBH T-cxeMmbl onpe-
JEIACTCH KK

Vo= 5—g— (4.26)
~HH

— H 3KB

[TapaMeTph! HETHIPEXTONIOCHHKA, 3AMElaf0NIEro aBTOTpanchopMarop
fe3 yaeTa BETBM HAMATHHIHBAHMS, MOTYT OBITh IONYYCHBL M3 (4.5):

1+ Y Zyy: B = Zpgn+ Zoy * Zpnlon Lans

4= (4.27)
Q - l—;a‘r; Q =1 +ZCHZ?1T'

TTpu yuere BeTBH HaMarHAYMBaHUsA aBTOTpaHCHOPMATOpa
= + 'b
Yy =8 tby |
mapaMeTPhl YETHIPEXNONOCHUKA (pHC. 4.4, ), HARICHHBIC C TIOMOIIBIO
OlIbITA XONOCTOTO X0A4 H KOPOTKOTO 3aMBIKAHKA, OTIPEENA0TCA KaK

4=1+Y, Zyys B=Zpy+Zoy* ZgnlonLaw
C=Y,+Y + Yo ¥\ Zpws (4.28)
D= 1+Zuyt, ~ Y (Zgy + Zew) t Zgpley X, Yo

Ecri B HEeKOTOPOH NPOMEXKYTOUHOH TOUKE IHHHH BKIFOYEHA VCMAHOGKd
rpodorbHol komnencayuy {puc, 4.5) ¢ CONPOTHB-

JIGHHEM —jX,, TO IIpH OTCYTCTBHH PEAKTOPOB Ha 5 .

¢e 3aKnMax Marpuua (¥, = () ee mapaMeTpOB H3 "

(4.4) GyacT UMCTB BHN: pet B
A Boj o | V%, 4.29) o o
C. D, 0 1 Puc.4.5. Cxema YIK ¢

peakTopami
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4.3.2. Y4eT 3AeMeHTOB, BKAIOHMAEMbIX B AMHHIO MAPUAAGABHO

K onemeHTaM C COCPeROTOYEHHEIMH MapamerpamH, BKILIOYAEMbIM
B THHHIO MAPAIUICILHO, OTHOCATCA IIYHTHPYIOUIHE PEAKTOPH H KOHISHCE-
TopHbIe Gataped, TpancOPMaTOPBl U aBTOTPaHCOPMATOPEL, IHTAKILHE
HArpy3Ky MO/CTAHIHI, 3KBHBANEHTHAA Harpy3ka HOACTanuuit v ap. s
uX yueta yaobHo Henonb3osats T-cxeMy 3amerneHus npu Z1y = 2, =0

(puc. 4.6). ITpu 5TOM YCIOBHM W3 (4.5) MOKHO NOAYYHTB:

A=1;, B=0;

(4.30)
C=Y:. D=1,

Toe HPOBOOHMOCTH Z OINPEACAACTCA THIIOM 3JIEMEHTA, BKIHYEHHOTO
B THHHIO,

3HAYCHRE TIPORONMMOCTH HASPYIKU HPOMENCVIMOMHON nodemanyuu

JNEKTPONCPCAAMH  OLPEeNieTcd 110 MOIHOCTH Spy, morpebnsemoii

BCECMH aBTOTpElHC(t)OpMaTOPaMH OT IMHH BBRICIUEr0 HAMPSDKCHKMA MTOACTAH-
OHH, BKITIOYAA IIOTEPH XOMOCTOTO X0/a:

Y = Seu/Us,. (4.31)
C yueroM HamHYMs YCTPOHCTE PeryIMpOBAHHA HAIPIKSHAA 1101

Harpyskoi (PTTH) na aBroTpascdopmaropax suaueHus SBH n Y, soryr

OBITH RPUNATEL MTOCTOAHHBIMH, HE 3ABUCAITHMH 0T H3MEHEHMS HalpaKe-
nug Ha muHax CBH noncradmmii.

IIposonumocts neynpasisemozo wynmupyiowyezo Ppeaxmopa onpene-
JHCTCA IO HOMHHATBHOH MOIHOCTH TPeXBa3HOM IPyNIILI PeakTopOB 1 HX
HOMHHANEROMY HANPAKCHIIO:

yp = QHDMp/UiOMp' (432)

OTMCTHM, 4T0 HOMHEHANTEHOE HAPMKEHIe PeaKTopoB pasuo HauboTL-
WeMy padoveMy HaIpmKeHHIo 11 oOOpYAOBAHHS A2HROIO Kiacca

HAMPAKEHUs! (HE HOMHHANBHOMY HANPAXKEHHIO CeTH); U, i

OM P = Yu6 paty

XH Ip —‘7 .Yx &

Puc. 4.6. JTeMEHTH ¢ COCPEAOTOUCHHBLIMH napaMeTpaMu, BKJAKMIEMBIE B JTHHHK
OapaniensHo |
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[TpoBOXMMOCTL  KOHOEHCamopHoy Gamapeu, BKITIOYECHIOH napali-
sensio Ha wxHAX CBH npoMexyTouHOo#N mojICTalHA, ONpeaenseTcs o
e¢ HOMHHAIBHON MOIIHOCTH M HOMHHANLHOMY HAIPKEHHIO CETH CBH:

2
Yes T Qnomxﬁ/uuomce'm' (433)

4.3.3. YyeT 3AeMeHTOB C KOMBUHMPOBAHHBIM BKAIOHEHUEM
B AMHUIO

B npakTHKE BO3MOKHO XOMOMAHPOBAHHOE (IOCNENOBATENBHOS K
napaLieNbHOC) BKIIQUCHHE STEMEHTOR C COCPENOTONSHHBIMY Mapamer-
pamn B nuunio. Hanpuuep, ecin Ha BhIBOJAX KOHACHCETOPHOU Barapeu
VITK BKIIOUEHBl PEAKTOPBI, OPCAHATHAUCHHBIE A CHIKCHHA HAaNpaxke-
HAL Ha STHX BBoAax (cM. puc. 4.5), To peakTopsl MOI'YT OBITh yaTenbl
;iyma criocobaMu. [lepblH H3 HHX 3aKIIOYacTCA B TOM, 9TO KaKABLH W3
pCAaKTOPOB yunThiBactcd cBoeil Marpuueit (4.30). DT0 NO3BONACT HAHTH
TOK M MOTHHOCTB, TeHEpHpYeMYIO KoHAcHcaTopamu YIIK. TTo sropomy
cnocofy YTIK (BmecTe ¢ peaxropaMu) paccmarpusaercs Kak [l-cxema
M MOXET OBITh 1IpeJCTABICHA OTHHM YETLIPEXIIONIOCHHKOM, NapaMeTphi
KOTOpOTO onpeaeasores no (4.4).

B astom cayuyae

ZH = -7jxl('-‘
Iﬂ] = - jyp] ; (4.34)
Yo, = _.jypZ;

MPHA OOWHAKORBIX PEAaKTOpax

Yoo = ¥y = —Jy,-

4.4, MeToa 3KBUBOAEHTHOTO 4€ThIPEeXnOAIOCHMKA

Ucnoaki0BaHAE MEeTOJla SKBHBATIEHTHOIO YETHIPEXMONIOCHHKA TIPH
pacuere pekuMOB CIOKHBIX MIEKTPOTIEpe/ay, OCHAILERHBIX PasnuaHbLIMH
KOMIICHCHPYIOIIHMM  YCTPOHCTBAMH, € TPOMEXYTOUHBIMH OTOOpaMH
MOITHOCTH Ja€T OnpeAc/eHHbIe IPEUMYIIECTBA 110 CPABHEHHIO C LIPHME-
nenyeM II- uny T-cxem 3aMenieHHdA. 2TH IPEUMYIIECTBE 3aKIDUAIOTCH B
fostee npocTOM oupeneneHHy COOCTBCHHBIX, RB3AMMHBIX W BXOIHBIX
COTPOTHRICHWH  SNEKTpOMepenadt, HCKIKYaomeM npeodpazopatiie
CXEMBL, IPUMERERTE MeTO.1a efHHH|HOTO TOKA 1 /IPYIHX METOT0B, Tpedy-
FOUHX CAOKHEIX H TPOMO3AKUX BREIUACIICHHH.

PaccMaTpHBaeMblil METO/l O3BOAAET HAHTH COOTHOMIEHHS HE TONBKO
MEIKY U4PaMeTpaMK Ha BXOJC M BBIXOIE SKBHBANEHTHOTO YETHIPEX1O-
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JIOCHHKE, HO W OMpeNeIuTh NapaMeTPhl PEKHMa B NI0OOH NMPOMEKYToq-
HOH TOUKE HCCIEZYEMOH 31eKTPONepeaady, €¢I 5Ta TOYKA HaXOOUTCA Ha
BXOJIC HITH BBIXOJE KAKOTO-IHO0 U3 JTEMEHTAPHBIX YCTHIPEXTOIIOCHHKOB,
BXOAALUIMX B COCTAR IKBUBAJIEHTHOTO,

[MapaMeTphbl pekuMa Ha BBIXOAS YETHIPEXIIOTIOCHHKA NPH 3aXAHHBIX
mapaMeTpax ero BXoga MOI'yT OBITE HaiJeHbl IYTCM COBMECTHOTO pelle-
Hust ypasHeHMH (4.1):

U, = DU, - BIy;
Iy = - CUL+ 4l (4.35)

Sy = Upyly = Pyt 50,
49T0 MO3BOJIAET HAMTH NapaMeTpbl pekHMa B TH000H TOUKe dIEeKTponcpe-
Aa4y MpH 3aJaHREIX NIapaMeTpax e Hadana.

B ¢xeMe anekTponepeiavt NeMERTApHBIC YEThPEXTMIIOCHHKY MOU'YT
COCIHHATLCA Kax MOCIe0BATENbHO, TAK U napannensio. [pu HX mocme-
JOBATENBHOM COEMHHEHUH MAaTPULA TAPAMETPOR 3KBHBAICHTHOIC 4ETHI-
PEXMOIOCHUKA HAaXONUTCH NyTeM MNOCAEAOBATENBHONO IepeMHOKeHUS
MATpHIl HapaMeTpoB IMeMEHTAPHLIX UYeTHPeXNOMOCHUKOB., [IpH 3ToM
B TTPOUECCe BETTHCIEHHA CO3NAIOTCA IPOMEXYTOUHBIE MATPHIIBL, NO3BO-
JSEOLLKE OIPENC/IUTD [IApAMETPhl PEKUMA B TOH WM HHON TOUKE 2IeKT-
pornepenas.

HeoOxouuMocrs B HapalIenbHOM CO€IMHEHHW HeThIPeXMONIOCHHKOR
noARngeTCH B cIydae JBYXUENHOH WIEKTpOlepe/ait, B YACTHOCTH, KOTaa
LeNn HTEKTPOTICPEAddH HENASHTHYHEL, IPH aHAAM3€ HEQIHOPOIHOR CETH,
KOTIa [apajlielbio ¢ paccMaTpuBaeMoi THHHEH BKIIOUMEHA NHHUA Holee
HH3KOTO HAMPSUKER U, HAM B KAKHX-1TMO0 HHBIX CHy4ax.

PaccMoTpMM  ABA  pa3iMYHEIX YETBIPEXNONNCHHKA, BKIKYEHHBIS
NAapaaneIbHO, C OTNHYaloUIHMHCH xosgpdunuentamu 4, B, C, D {puc. 4.7).

Hz xypca TO3 cuenyer, uro coOCTBEHHBlE M B3aMMHEIE MPOBOIHU-
MOCTH JKBHBAEHTHOIO YETHIPEXIIOMOCHHKA CBSI3AHBL ¢ TAKUMH Ke MTPO-

BOAHMOCTAMH 3JICMEHTAPHBIX YETHIPEXMOICHHKOB CNCAYIOUIHMH COOT-
HOLCHHAMHA?

gl’il ﬁziz i"]j[ F_:"ij

486D

Pauc. 4.7. TIapajuieIbHOE COCTHHEHHE YCTRIPEXHOMIOCHHKOB
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! . [ | + Y”
Yy, ¥y - Yy, +¥h Y, L ’ (4.36)
" r "
Yy Yy Yo +¥5 Yyt Iinp
e Yy» Yps Yor, ¥y — coberenybie W B3aHMHAIC MPOBOAMMOCTH

>eMEHTAPHBIX USTHIPEXITONIOCHUKOB (OHKM IITPHXOM obo3Hau¢HA IIPO-
BOAMMOCTS HEPBOTO YETHIPEXTIONIOCHNKA, ABYMA —- BTOpOLO).
BripasuM NPOEOIMMOCTH Yepe3 MapaMeTphl CTLIPEXIONIOCHIKOB:

D;] ' 1 r = Iil.l- r = _I_
Yy, = ]Q Y, = 3—1’ Y, = B, Yo B,
QZ " 1 . "o é_z_ " = L
Y = B'z? T — B_z, Y5 = B, n B,

[ToncT4BHE 3TY OPOBOJHMOCTH B HCXO/HOC YPaBHCHHE (4.36), nocne
npeoOpasoBaHui NONYHHM ¥0hGUUHEHTH DKBHBATCHTHOTO 4CTHIPEXTIO-
THCHHKA:

4,8, + 4,8 BB,
-
217 22 1722 L (4.37)
AD. -1 D,B,+D,B,
C,= 2= D,- ‘B —
‘Ba =1 =2

3uauenne C, MOXKET OBITH TAKKE HaitieHo Yepe3 apaMeTphl Kaxaoro
U3 Y4ETHIPEXOTIOCHHKOB!
(4152 + 423.1)(‘9]52 + ‘9251) - (1_31 + Bz)
> B,By(B, + By)

2

C (4.38)

B cryuae, KOIJla TAPALIC/bHO BKIIIOYCHHBIE JEeTBIPEXTTOMIOCHHKY O/1H-
HAKOBEI {IBe WACHTHYHElE UEIH OMHOH JTHHUK, JIBa NapaILIENLHO pabota-
JOLUIMX OAHHAKOBBIX Tpaucdopmaropa WIH aBTOTpaHcdopmaropa), napa-
MeTpbl PKBHBAIEHTHOIO YETRIPEXNONOCHAK OVIyT PaBHBL

4,
o

—4, =4, B,=B/2=B/2

=3

2€, =2Cy; D,= D, =D,

(4.39)

PasTHUHBIE BAPHAHTLl COSIMHEHHA HCTHIPCXNOMIOCHHKOB C APYTHMH
ANEMEHTAMHE PIEKTPOIEPEnaH IPHBEICHDI B Tabn. 4.2,
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f)

Pre. 48 Cxema reneparop—7ipanchopmarop—amaRs (a) ¥ ee npeIcTABICHAE IKBH-
BAJEHTHBIM METLIPEXITMIHCHHKOM (§)

PaccmoTpum mpUMeHeHHE METOIA IKBHBAICHTHOTO YETBIPEXMMIHOC-
HHKA HA KOHKPETHBIX NPHMepax mmd Haubo1ee XapaKTepHEIX CIYIaes.

Cxema zenepamop—mpancopmamop—aunus (puc. 4.8). Marpuna
[APAMETPOB JKBHBAJICHTHOTO YETHLIPEXMONIOCHHKR, 3aMELIAIOUEro BCIO

3NEKTpoepenaty, ONPCaCIdACTCa KaK MPOHIBEIACHHE MATPHIl BXONAILMX
B HeE YCTBIPEXITOIHCHHROR!

e
10y
i

= 0 BO
Qa Qa ¢, D ¢

>

0 =0

=tp=0 “—11]:130 *

Q 40 + Q’rpQO QTPBO +

[les]

T‘PDO
Tp'l—)()

(4.40)

o

3peck u Janec wHAEKCOM «0» (Mynp) 0003HAYEHBl NAPAMETPLL YEThI-
PEXNOICHIKA, 3aMEILAKIIEr0 THHAI0 6e3 NPOMEXKYTOUHBX TOJCTAHIIHH
H 0e3 KakHx-IH00 YCTPOHCTB ¢ CocpenoTOUeHHBIMU apaMerpamu.

B cayuae, ecau rpancdopMarop NpeicTaBlIcH TOILKO CBOHM COMpPO-

THBJICHHSM pacCeaHUA, MapaMEeTPhl 3KBHBAICHTHOTO YETRIPEXTIONKCHHKA
OMIPEJICIARKTCA KAK

[\

aﬂ3 Ba _ 1j.pr 0 Bo 40+J‘prQ0 Bo+ijpA_D.0

¢, &, 0 1 || G D Co D,

A1 naeaIu3upoBaHHoOM TUHHH, yauTHBas (4.3), OyaeM uMeTh

X
4, = cosh — Z—Tp sind; B, = j(Z, sinh +x  cosh);

B

(4.41)

1 .
C, jZ— sind; D, = cosA.

B
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o,
flfl L L 2
r 1
5
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Puc. 4.9. Cxema IPHHHA ¢ 0]HUM PEAKTOPOM (g) A €& NPLACTABICHHE IKBABAJEHTHEIM

HeThIPEXMOAICHHKOM (6)

[Ipn 337aHHBIX NapaMeTpax pekHMa IeHepaTopa {U., I;) napameTpm
pekIMa B Hadase THHUM CTPEeeNIAITCA CASAYIOIHM 00pazoM:

Ul = QTPUI‘ - BTP]“
I = —CpUc+ 4l (4.42)
S] = Ulil = P] ijQI

Hin, yudTHIBAS, 9TO ATp = DTp =1; BTp = JX1p> C'TlJ = (), nony4yaeM

U[ = Ur—jx I I] = I;.
Junus ¢ 00HUM PeGKMOPOM, BKTIOYERHWIM 6 HEKOMOPOU NpOMEXNCy-

mounoti mouxe (puc. 4.9). [lapaMeTphl IKBABANECHTHOIO YETHIPEXTIONIOC-
HHKA HAXCGUATCA Kak

408, | _ |4 B || 1oy 4B _

Q-‘a Da gl ‘Qi Z]3' 1 gz QZ
(A{+Blyp)42+51_‘2 (“—1] +B] Zp)32+5192 . (443)
(C,+D Y4, +D,C; (€ + DY )By+ DD,

PaC](poeM BEIDAKCHHSA 1A r[apaMeTpOB IKBHBAJICHTHOTO qupreXHO—
JTHOCHHKA!
A,= 4 ;42 + 4213

=2

C
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[loncTaBuB CHoAa BEIPaKEHHsA A 1APAMETPOB HIEMEHTAPHBIX YETH-
"PEXTONOCHUKOB HIUCANN3MPOBAHHON JIHHUKM U yuTs, 4T0 Y = —jy |

nocie MpeofpasoBaHui IOAYIUM

4,=cosht+Z, y sink coshy; B, :jZBsinijpzzsinl] sini,;
(4.44)

1 . .
C)=j(z— SINA -y, COS A, cos?&z) D, =cosh+Z, y sink;cosh,.

OOparuM BHUMAHHE Ha TO, YTO NPH BKIIOYEHHH PEAKTOPA B HEKOTOPOI
TPOMEAYTOYHOH TOUKE NHHHH 3HAYCHHE B, > BO, YTO CBHIACTEALCTEYET O
CHIDKEHHH IPONYCKHOH CNOCOBHOCTU MHHKM, B TO BPEMS Kax NPH BKIIOve-
HHH €70 Ha 1000M W3 KOHLOB nuuuy B, = By H IPOIYCKHAA CIOCOOHOCTD
HE YMEHBILIAETCA. DTO OOBACHACTCH TEM, YIO [OPH NOAX0AE, NPUHATOM
BBIIIE, BAYTPEHHEE COITPOTHBICHHS HCTOUHHKOB MHTAHHS He YIHTHIBAETCA
U HAUDPANEHUE B HAYATE H KOHIIE JTHHEH OCTACTCH HEHIMEHHEIM.

Ilpy OoubllleM KOTHHECTBE PEAKTOPOB ONpeleNeHHe MapaMeTpon
IKBHBAIEHTHOTO YeTBLIPEXIOMOCHHKA OPOU3BOAHTCA IO CXCMaM, HpHBE-
AeHHBIM B Tabn. 4.2,

Hunua ¢ yemaroskoli npoodoasHOT eMKOCTHHOE KowMnercayuy (6es
pearmopos), sKIOUeRHOU 8 npoMescymoukot modke (puc. 4.10). Tlapa-
METPBl JKBHBAJIEHTHOTO YETHIPEXTOMOCRUKE HAXOANTCH, KAK OObIMHO;

-;4., B d] 131 l ‘l(u AZ B2
C Qa Ql 1_)1 01 gZ D
/_i]f_Y +B])g2 41§2+(41'XK+BI)QZ
(_31)_( +-D1)C2 Q152+(§1Xx+‘[—)1)22

. (4.45)
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Puc. 4.10. Cxema junun ¢ YIIK 6e3 peakTopoB (@) 4 €€ NPeICTABJIEHHE IKBABAACHT-
HbIM 9eTHLIPEXMNONI0CHHKOM ()

i44

TIoICTaBME CHO/A BRIDAKEHHA s HApPaMeTpoB COCTABIAKIMIUK FETHI-
PEXMO.IOCHHUKOB M YUTH, 9T0 X| = — jx ., OKOHYATCOBHO [7IS HACATHIH-
poBaHHOH THHHH NOIYdHM

.xk x}( . L
4, = 4, —j-Z—AlC2 = cosA + 7 COS A Sink,; -
R B

= By-jx A Ay = jZ sink —jx, cosA,COSA,;

-2

. 1 X o (4.46)

¢, = C,-jxC,Cy = jESIH?L +j= sink;sink,;
7

B B

=3

X
= Dy-jx,CiDy = COS?~+EE sinA, COSA,.
B

371ech B OTNKRYKMC OT OPEeABIAYIIETD cay4as B, < By, 4T0 CBHAETENBCTBYET
00 YBEAHYEHHH MPOUYCKHON CIOCOOHOCTH NHHMH. ECiIH y4ecTh, 910 Ay =
=\ — A, MOJACTARATDL 3T0 3HAMEHHE B BripaxkeHue B, (4.40) U B34TH NPOH3-
BOAHYIO N0 A}, TO nOCNE Mpe00pa3oBaHHi MOKHO IOy 4HTE

Ay = A2, (4.47)

o O3HA4a€T, 4T0 MUHAMAJIbHOC JHAYCHHC BB’ HJIH, HHBIMH CJIOBAMH,

Hanfoneplag NponycKHaa cirocoGHOCTL AHHUM NMPH 3a/TaHHOM 3HAYCHHH
x,, Oyner npu pasmetedud YIIK B cepennse anunn.

OTMETHM, 4TO TPH BKIIOYCHHH B JTHHHIO JIEMEHTA C COCPEIOTOUEH-
HBIMH TapaMerpaMn Bee k03(QUIIMEHTH 3KBUBANEHTHOIO 4YCTHIPEXIIO-
JIOCHHKA MMEIOT IBa ClaraeMpix. (OJ[HO W3 HHX €CTh COOTBETCTBYONAN
NOCTOAHHASA AETIOCPE/ICTBCHHO TTHHMH, JPYroe — BEIMYHHA, 3dBUCALLEA
OT TTApaMETPOB 3TOTO EMEHTE (CONPOTHBACHWSA, IIPOBOHMMOCTH) H MECTA
ero BKAFOYEHHWS B JMHWK, JTO MPABUIO OTHOCHTCA H K ClIy4aK, KOIda
B IVUHHH HMEETCH HECKOIBKO 3ICMEHTOR C COCPEHOTOYEHHBIMH MapaMeT-
pamu. Torjla KOIHYeCTBO CHATAEMBIX YBEIHYHMBAeTCA, HO ONHO M3 HHX
BygeT cOOTBETCTBOBATH HEMOCPEACTBEHHO NWHHM, & Apyrue OymyT orpa-
H#AaTh [TAPAMETPbl JIEMEHTOB C COCPEIOTOYCHHEIMH TIapaMeTPaMu ¥ MecTa
UX BKJIIOYCHHS B THHUID.

Cxema snexmponepedauu ¢ HPOMENCYMOYHON noOCManyuell u yema-
HOBKOU NPOCOTLHON KOMREHCAYUY HA NEPEOM YUACIMKE INEKMPOneNedatu
(puc. 4.11, @). BneMeHTapHBIE YETLIPEXTONKCHHKH H DKBHBAJICHTHBIN
YeTHIPEXTIOMHOCHHK, 3aMEIAOME 3Ty MIEKTPONepenady, 110KkazaHbl Ha
puc. 4.11, 6. Tam e npHBeieHB! I'PaHUIL 00BEAMHEHHBIX QETBIPEXIIO-
JIOCHHKOB, NO3BONAOIIHE HAHTH NAPAMETPEI PCKHMA B TTPOMEKYTOUHBIX
TOYKAX.
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Puc, 4,11. KoMOtHCHPOBaHHAY J1eKTPOOepeaada ¢ OIHHM NPOMERYTOMHEIM 0THopoM
MOLHOCTH:

o

@ — CXeMa JEKTPONepe/auM; & — IKBHBAICHTHBIA YETBIPEXMOMOCHHK W €r0 COCTaRIS-
FOLTHE

llapaMeTpEl 3KBMBANCHTHOTO YETHIPEXMOMIOCHHKA B JIaHHOM CITydae
OTIPEeAENAIOTCH KaK

f_I-, 53 _ 4, 1_?1 {12 52 -'113 53 /‘,44 {34 45 155 .
QB Q:] gll Ql —-12 QQ C3 ‘Q3 C4 24 QS QS
«| 4o Bo || 40 B (4.48)
¢ 0| G

,HJ'IH NMPOBEPKH pacyera 116]'[60006])213]-10 HCIIONB30BATh H3IBCCTHOEC 1114
HYETEIPEXMOMOCHWKOB COOTHOIISHHE!

AD-B8C = 1.
146

ITpu 3aJaHHBIX MApaMeTpax pexuma KOHLUA dMeKrponmepenad U,, I,
[apaMeTpPBI PEXHMA ee Hadyana OnpenensioTes Kak

Ul = 4303 + ‘nga;
D.I; (4.49)

Ecau 3apasel napaMeTps pexxuma #adana U, I), mapaMeTpsl KoHa
HAaXOJATCA W3 CIeAYIOMINX BEIPAMKEHHH:

i, = D,U, - BJ;;
L = -C U + 4,1 (4.50)
S, = U,f,.
[lapameTphl OOBEIMHEHHBIX 4ETHIPEXTIONOCHHKOB, NPEAHA3HAYSHHEIX
U1 HAXOXIERUA TTAPaMeTPOB PEKHMA B MPOMEXKYTOUHLIX TOYKAX NICKT-
poMepenadyd, OmpelenfloTcs MyTeM MEPEMHOKEHHA MATPHL, BXOAALIMX

B 3TH deThipexnoiocHuiy, Tak, HaIpUMep, HANPMKEHHE, TOK H MOUIHOCTE
B KOHLle TepBOT0 yuacTka repBoi auuny (nepex YIIK) Haxogares Kak

UKI = QlUI_Eljl;
Iy = =C\U + DI (4.51)
SK] - lejxl-

Hanpsxkenne W TOK B Hauaje BTOPOrG yJIacTKa NepBod NHEHM (32
YIIK) cocTapnsmor:

UHZ = Q[UUl_Bwi];
jHZ = _glo(jl Jr-'111[]-“71!.'}; (452)
SHQ = Uﬁziﬁl'

1—410 BIO ‘41 Bl
Ql{) QlO Cl Q]

'
]

B, || 4, B
DIl ¢ D

|
M
=
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N
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!
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HarnpsiskeHHe Ha IIHHAX OPOMEXYTOYHOH NOACTZHIHM, TOK H MOIL-
HOCThL B KOHIIE NepBoil 1uHun GYIYT PaBHBI:

Ul = 1—_)]|Ul "Bl]jl;
jKl = _Q11U1+d]|jl; (4'53)
SVKI = UZ‘?KI'

3mece 4, B,,, €|, £, Haxo4Tca U3 NPOUIBEICHHA COOTBEICTBYIO-

MIHX MaTpHL {cm. puc. 4.11).

AHATOTHYHBIM [TYTEM HAXOAATCA TIAPaMETPBl PCKHUMA BO BCCX OCTalb-
HbIX MHTCPECYIOIIMX HAc TOUIKAX ICKTpoNepeAauy. ITOT METOA IO3BO-
ST HOCTAaTOTHO TIPOCTO HAWTH NapaMeTpsl CHHXPOHW3AIHOHHBIX PEKn-
MOB MIEKTPOIEePCNAYH NP OTKMOMEHHH ;11000re W3 BbhikmodaTencid. [lpu

OTKJIIOYEHHWH BbIKNIONATCAA B Havane neproil auuun (f; = 0) uz (4.50)
MOKHO HAHTH HaIpMOKeHHEe Ha 3TOM BEIKITIOYATENE CO CTOPOHH JIMHHH:

U = U,/D,.

Ilpu OTKNIOYEHHH BBIKIIOUATENA NMPHEMHOH CHCTeMEl HapSKeHHe Ha
ITOM BEIKITIOUATENG €O CTOPOHS! AWHHH MOXKeT ObITh nangeHo uz (4.49)

mpu yeaosuu 1, = 0:
He e

4.5. COGCTBEHHO®, B3QUMHOE U BXOAHOE CONPOTHBACHHE
AHHKU

3HaueHNns CODCTREHHOTO, B3dHMHOTO W BXOAHOTO CONPOTHBAEHHUI
OniBAOT HEOOXOIHMEL TIPH OLpCIeIeHHH HPOTIYCKHOH criocobHOCTH ek-
TPOUEPCHAYH, [IPH PacyeTaX CTATHYCCKOH M IHIAMHYECKOH yCToluH-
BOCTYH CHCTEMEI H CHHXPOHH3AUHOHHAIX peXUMOB. HanoMHNM, UTO T10H-
THA COOCTBCHHBIX M B3aMMHBIX COUPOTHBICHHA HCHOIB3YROTCH TPA
PACHCTE CXCM C HECKOJILKHMH HCTOMHHMKAMI [IMTAHHA,

[lon cofcmeaennnim conpomucaenuem i-TO HCTOUHHKA TOHUMAETCA
OTHOLUEHHC HAMPAAXCHHSL 3TONO HCTOUHHKA K €70 TOKY NPH HAUPSKCHHH
BCEX JPYFHX HCTOTHHKOE, PABHOM HYTIO (OHH 3aKOPOTCHEI ),

Z, = U/ /1.

[Toxn e3qumsrbLy conpomusienies MEXKIy HCTOTHHKAMM | H j TOHMMACTCA

OTHOLIEHHE HAIPDKEHHA {-TO WCTOYHHKA K TOKY B LIETTH j-rO HCTOWHHKA!

zZ, = U/I,.
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[Tost 8xodusimM conpomusaenyes NTOHIMAETCA OTHOMEHHE HAIIPAKEHNA
j-70 HCTOYHHKA K €0 TOKY, KOTIA TOK BCEX OCTAJLHBIX HCTOUHHKOB paBeH
Jy 130 (OHH OTKIIOYCHbL):

Z = UJ/I,.

BX
[IpHMECHUTENBHO K PeambHOH  HCKOMIEHCHPOBAHHOH  OMMHOUYHOM
THNHH C ABYXCTOPORHHM NUTAHWEM BCE JTH CONPOTHBICHHA MOTYT OBITH
onpedeieHsl U3 ypaBHeHHH AnuHHoi nunuy (3.13).
CoOCTBEHHOS W B3aHMHOE COMNpPOTHBICHHA TakoH nwHHH 1mpu U, = 0

CcOCTaBAT COOTBCTCTREHHO!

Z, = Ul/il = £, thy L;

o (4.54)
le = U;/Iz = Z ShZOL'
Bx0ZHOE COTPOTHBIICHHE THHUM 1PH /5 = 0 HAXOAUTCS KaK
Z, = Ui/1y = Z, chy L. (4.55)

Jns MAeanu3upoBaLHOM JIMHHH ITH YPaBHEHHA TPHAHMAIOT BHUI!
Jxg = Jly tgh;
jx, = JZ, sink; (4.56)
- X, = —jZ, ctgh.
[IpHMEHHTENBHO K CXEMaM 3aMELIeHN TMHHU COOCTBCHHRIC U B3AHM-
HBIE COMPOTHENEHHA HAXOMATCA CAeIYI0IMM 00pazoM.
Hnst TI-cxems! npu U, = 0 ganpsbkeHMe M TOK HAYasa THHAK DAaBHBL
Uy = Ip;
L = L+UYy = h(l+ Xndp),
OTKYHa

Zy

B
Z, - —= = =
= 1+Y,Z, D 4.5hH

Z, = %y = 8.

TTomuepkuem, uto A TT-cxeMbl, KOTOPAs 4alle MCRONb3YETcs B pac-
YeTax, B3AMMHOE COMPOTHBAEHHE €CTh COIPOTHBIEHHE NPOIOABRHOH
BETBH ATOH CXCMBI.
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Jna T-cxeMEl 3aMemmennd HanpKeHne B cpeaHed Touke mpa U, = 0

paBHO;
Ucp =5 ZT s
OTKYJa HanpsDKEHHE N TOK B HAYAJ1e CXeMBI OMPEac/IAITCA KaK
N - . . 2
U, = Ucp + IIZT = IZ(ZZT + ZT X]‘);
Iy = L+ Ucp Y= L(1+ ZTZT),
a co0CTBEHHOS H B3AHMHOC COTTPOTHBIICHUA T-cxeMBl COCTABAT:

22+ Z3 ¥y
1+ Yo7y

i

rq I_I'CU

Z,. =
. (4.58)

Zi ZZT"'Z'ZF = B.

Ecnu paccMaTpHBaTE THHHIO KAK YETBIPEXNONIOCHHK, TC H3 (4.1) npu

U; = 0 MOXHO MONYIUTH SHATEHHA COOCTBEHHOTO W B3AHMHOTO COMPO-

THBIICHHI:

Z]] = B/D; Z]z = B; 4.59)

npy Iy = 0 MOKHO HANTH BXOAHOE CONPOTHBACHHE NUHHN
Z, = 4/C. (4.60)

Boipamennamu {(4.59) u (4.60) vaobrno mombp30BaTeCA NpPH ONpejele-
HHK CODCTBEHHBIX, B3aMMHBIX M BAOJAHKIX CONPOTHBJICHMH JNA CROMKHOM
CXCMBI  WICKTPOTIEPEAAYH TIPH HAJHYHH MPOMEXYTOYHBIX ITOACTAHLHA
C MECTHOH Harpy3koi, IpH pa3THYHBIX KOAHYCCTRAX NENeH Ha OTAeNbHEIX
yHaCTKaX, HAJIMYHH KOMIICHCHPYIOMHUX YCTpoiicTB B T.J. B nportmeHOM
CIIy4ae 9TH CONPOTHBICHHS MPUXOIUTCS ONPEAENATh, MONb3YACh METOLOM
peadpaloBaHHs CXEMET HIIH METOAOM SIRHHYHOIO TOKA, 410 CIOKHEE.

Ipu ncnons30BaHUH YKA3AHHBIX YPABHCHHI Y CIIOKHBIX CXCM Cle-

AyeT (PUMEHATH NAPAMETPEl DKBMBAICHTHOTO YCTBIPEXHOMOCHUKA 4.,
B,, C,, D,. Tak nanpumep, and pacCMOTPEHHOH BBILIE 3CKTPOIEpE-

aaun {cM. puc. 4.11) coGCTRCHHOE, B3ANMHOE H BXOIHOE COTNPOTURICHNI
MOTYT OBITH OOpedeleHbl [0 HapaMeTpaM IKBHBANCHTHOTO UETHIPEXIO-
AKOCHUKA, Hall;IeHHOrO no (4.48).
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12.

KOHTPOAbHbIE BONPOCHI

UeMm pasiyqai0Tcs H3BECTHHIE MaTeMaTHuecKue Moneau THHHM? Hazomwrte
00/1aCTH HX [IPHMEHEHHUA,

Hazosute Bo3MOKHEIE ¢rioco0Bl onpegencHHs N2PaMEeTPOB CXeM 3aMelleHHs
NHHUE,

Kakne dHinveckHe CROWCTREA AMHAK OTPAKAKT HTEMEHTEI S€ CXEM 3AMEINeHNA?
YT NeKHT B OCHORE ONMPEASEHNA PACIETHHX BHIPAXKeHHH NONPABOYHEIX Koad-
(PHIMEHTOB A7 NapaveTpos [1-cxeMul 3amemenna?

. HaszosuTe ocHOBHOE nonymieHde B Merone A.A. [opepa. BosMOWHO nH TpH

ACTICIE30BAIHH 3TOFO METOZA NOTYYeHHe aKTHBHOH COCTABARIOMEH B nonepey-
Ho#t mpooaumocty I1-cxemer? O1Bet ofocuyiTe.

Kak u3MeHAwoTes napaMeTpsl II-cxeMBl 3aMEilleHMs [IPW HMIMEHCHMH JTUHGI
sAHA OT Hy:d 2o 3000 km? TlodeMy 3TO OPOHCXOAMT H K 4eMy 3TO MPHBOJIHT?
KaK y4MTHBAIOTCA B CXEME 3AMELICHHA JIHHIK YCTPOHCTBY, MMEOUIHEe COCPE-
TOYEHHLIC (PBMETPEL, TIPH HX HOCIEI0BATC.TbHOM H HAPaLICAEHOM BRIFOUEHHH?
Kax Ha#Ty coOCTBCHHOE H BIAHMHOE COMNPOTHEICHUA [THHHK ¢ PEAKTOPOM B MIPO-
MERYTOLHOH Touke?

YeMy paBHbL 3HA4EHWA Xy M by And MHHRE juutrof 1500 kM (By = 0,06 rpaa/iv)?

. Kak onpeaenuts napaMmerpbl pexXHMa B UPOMEXYTOUHOH TOUKE 3eKTpomnepe-

JAavH, nofb3yace [I-cxeMamy saMelnenus?

TTOACHHTC CYU[HOCTS METOAR SKBUBANCHTHOrD HeThipexmonwcuuka. Kak c ero
MOMOUBEY HARTH TApaMETPhl PERMMA B IPOMEKYTOUROH TOUKE CIOMKHOH 31IEKT-
ponepenaun’

Kak HaiiTH cofCTBEHROE, B3AMMHOE H BXOAHOE COTPOTHBICHEA COXHOR JIEKT-
ponepenayn?



[ACBQ NaTdA

KOMMNEHCUPOBAHHBIE AUHUM. KPYTOBBIE
AUATPAMMBI. PACNPEAEAEHUE HAMPAXXEHUS
M PEAKTUBHON MOLLHOCTH

BeeaseHue

lon kounencupocanubiMy IUWHUAMY TIOHUMAKTCA THHHH, B KOTOPLIX
[IPUMEHEHBI CPeACTRA nonepequoil H MPOIONTbHON KOMIICHCAIHH,

Ion cpencTBaMy #HonepeuHon KOMRERCAyLY TTIOHUMAINT YCTPOHCTRA, MoJl-
KIIOUEHHBIE K JIHHHY UApANIeasHo. K TakuM ycTpoHCTRAM OTHOCATCH peak-
TOPbI, HPC/AHA3IAYEHHBIE AN KOMICHCAIMM 3aPAIHOH MOMIHOCTH JIWHHH, a
TAKKe CHHXPOHHBIE WM CT4THUYCCKHE KOMICHCATODEL PEakTHBHOH MOIH-
HOCTH, CTAGHMIIM3NDYIONIHE HAPDKCHHUC B 33/IaHHBIX Y3aX JeKTPONepenay.

K cpeacteam mpodorsron xompencayuy OTHOCATCA YCTAHOBKH Opo-
JOBKEHON CMKOCTIION KOMIISHCALINH, MPEAHASHAYEHHEIE I KOMITEHCAIHH
YACTH IPOJOIRHOTO HH/AYKIHBHOTO CONPOTHRIICHUSA JIHHHN ¢ UGB YRE-
JKYHTE €€ MPONYCKHYK criocofsocts. Jlas 910r0 HenonesyeTcd Harapes
CTATHYECKHX KOHIEHCATOPOB, BKII0UAEMAA B KarOH-iIHDO TOUKE NHHUH
MOCTIEAOBATENBHO B KAKAYIO e¢ dazy.

5.1. YpaBHEHUs KPYToBbIX AUArPUMM

[lockonsKY KPYTOBLIE jlnarpaMMEl THHHW OTP@XKAKT PEKHMHEBIE ITapa-
METPEI HAYATA H KOHIIA JTHHIH, 0eI¢coo0pa3Ho BOCTIONBI0BATECH MATEMA-
THYUCCKOH MOJENBI0 KOMIIEHCHPOBaHHOM JIMHUHU, B KOTODOH JTMHMS TIPEI-
CTABJICHA DKEHBAIIEHTHLIM UETHPEX 10:110CHUKOM, KoaphHIHeHTEl 3Toro
YCTHIPEXMONOCHHKA (4., B,, C., D,) y4uTHIBAIOT BCE KOMIEHCHPYIO-
IHE yCTPOHCTBA, BKIIOYEHHBIE B THHHIO.

HaripsskcHue W TOK Hadalna KOMIIEHCHPOBAHHOH ITHHHH CBS38HEI C
TAKHMH e HapaMeTpaMu KOHLE THHWHW CIIE/IYROMINMY YPaBHeHHAMIE;

U= 4,0+ B D
. . . (5.1
I = CU,+ DI,
Haiizem u3 nepsoro ypasHenus (5.1) Tox I :
L = (U —AaUz)/EQ,
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[OACTABHM €T0 BO BTOPOe ypaBHcHue (5.1), H YYTA, UTO
4,0,-B.C, = 1,

nociie HECTOXKHBIX TpeotpazoBaHMil MOTy UM

[TonHaa MOIHOCTL HAYAIa JHHHH OIpPEeHENACTCA BLIpAKEHHEM
S = U,
IlogcTaruep B 2TO YPABUCHHE COUPIKEHHOC KOMITNICKCHOC 3Ha4€HHE

toka [, Bynem uMeTh

: b, U0,
S’] = | = — ~
B B

[MpumeM, uTo BekTOp Hampsyxenua U; coBmagaer ¢ oChl0 abermce

(Uz = U,20), Torma U; = U £6, 1 OKOHYATENBHO LOIYUHM
. D, U U g
§ = Ufé—t L2 /5. W (5.2)

3 3

DTo ypaBHEHHE ecTh YPaBHEHWE KDPYFOBOH IMarpaMMbl HAHAla KOM-
NEHCHPOBAHHOK JuHHK. OHO Ke eCTh ypasHEHHE HEKOMIICHCHDOBAHHONA
JIHHMH, eCIH KoDQHULHEHTH YEeTLIPEXNOIIOCHUKA OTPAXAIT TOIBKO
ApAMETPLL CaMOR JIMHHU.

B ypaerenun (5.2), B KOTOPOM HCNOAB3YIOTCS KO HHUMEHTE] 3KBHBA-
ASHTHOTO YCTHIPeXNOTIOCHAKA, YUHTRIBAKLINE BCC 3EMEHTDI ¢ COCPEno-
TOUSHHBIMH NapaMeTpPaMi, BKIOYSHHDIE B IHHHIO, IEpBH WieH ypaBHe-
HM3 €CTh KOOPAMHATA LEHTPA OKPYKHOCTH ¥, {(HA9al10 JHHHU), BTOPOH —
PAIMYC-BEKTOP [, UOIOKCHHE KOTOPOIO H3MEHACTCA IPH M3MCHEHHR Y1l
8. TlosioxeHHe UCHTPA OKPYKHOCTY H 3HauCHHE PAAHYCA-BEKTOPA SAB.1A-
10Tcs QYHKUMAME TTapaMeTpPoB H MECTA PacloNoKeHUA KOMIIEHCHPYIO-
IHx 31¢MCHTOB, BKIKYCHUbLIX B THHHIO,

Haii/leM ypagiteuse KpyroBoil AHaIPaAMMbl KOHLA KOMUICHCHPOBAHHOH
JIMHYH.

Pewue ypapHeHus (5.1) OTHOCHTENRHO HANPKEHHA W TOKa KOHUA
JIHHHH, IOTYUHM

U, = DUy - B I
) . ) (5.3)
I, = _QJUI +d4.1.
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Haliaa 13 neproro ypaeHeHHA (5.3) Tok [, MOACTZBHE €TO BO BTOPOE

ypaBHeHHE H NpojAcnaR IpeoOpazoBaHUA, aHATOTHYHEIE NPEIBITYIIEMY
CIMYYal0, MOIYIMM

. A, O.U.
S =—U§72— 1 2.
B B

3 3
CopHEeHTHPOBAB, KaK M paHee, BEKTOp HampskeHua (/> no ocu abe-

HCC (6’2 = U, £0°%), monyynm I:TI = U, /-8 . OxoHuareapHO Oynem

HMETD

§; = —Uy— — —=—=2/-§. 5.4
2 23 B ()

3T0 ypaBHeHHE €CTh YPaBHeHHC KPYTOBO JHAPaMMBl KOHLA KOMIICH-
CHPOBAHHOW NMHUM. 31ECh TaKKe NEPBHIA YWieH YpPaBHCHHS ONpenesset
[I0I0JKEHUE LIEHTPa OKPYKHOCTH, BTOPOi 4/eH eCTh paaHyC-EeKTOp.

5.2. KpyroBsbie AMQrpammbl KOMNEHCHPOBAHHbBIX AMHUMA

5.2.1. AMHMA € WYHTUPYIOWUM PEAKTOPOM

B ra. 4.4 Geau noay4eHs! BEIpaXeHUA I1d KO(pQUUUEHTOR 3KBHBA-
NEHTHOTO YETHIPEXMONIOCHRKA (4.44), 3aMemalolero THHHIO ¢ PeakTo-
POM, BEJIIOUEHHEIM B HEKOTOPOH NpOMEXYTOUHON TouKe:

3

A, = cosh + Z, Yo sinA cosh,; B, = j(Z, sink +ypZ§ sink, sink,);

C, :j(L sink — y, cosh, coskz); D

7 = cosh t Z, y, sink, cosk,.
B

3
W3 31X ypaBHEeHHii CAgyeT, YTO B 0OIIEM Clyyae KodphHIMeHTh 4,
u D, nmpu Ay # A, He paBHsl . [To3TOMY KOOpAMHATE EHTPOB KPYroOBBLIX

AvarpaMM Hadala H KOHUA JHHHH OYAYT PazaWdHEl H CaMH KpYTOBEIE
auarpaMMsl OyayT HeCHMMETPHUHEl OTHOCHTENbHO ocH abcnuce. Kondg-
GuIueHTH 4, 1 D, MOI'YT OBITE PaBHBI TONBKO NPH 6KTIOYEHUN PeAKMOPa

6 cepeduie BunuY, KOTIa Ay = Ay = A/2. Torma NOCTOAHABIE IKBUBAICHT-
HOTO HeTbIPEXMOMIOCHHUKA THHHW OYAYT ONPENENATBCA CleIYHOIIHM
obpazom:
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4, = cosh+ Z, J’pSin%COS%; B, :j(ZHsinl +yPZ§sin272—L); 5

i1 . 22 LA A
¢, = J(Z_B sink — y,cos 'ﬁ), D, = cosh+ 2, Y583 C0S 7.
AN OUEHKY BIWAHUA PEAKTOpPa, BKAKOUESHHOTQ B CEPeAMHE /JHHHH,

CONOCTABHM TIAPAaMEeTPEl KPYTOBBEIX /MarpaMM HEKOMTNEHCHPOBAHHOH
anaud 500 kB auupoi 500 xM M Takol e NHHHH ¢ peaxkrtopom. Ilpu

_ —4
T0M NPOBOJHMOCTE pedKTOpa MeHAeTCH B 2 paza — oT Yp = 6,53-10

10 Yy = 13,06 - 1(]4 CM (oawH unm asa Takux peaktopa 5300 kB moni-
Hocrei 180 MBeap kamibiii). Cama AMHHMS HMEET CHEAYIOULHE lIapa-
mMeTpel: Z; = 291,7 Om, By = 0,0605 rpan/xm. ConocTaBIAeMble JTaHHEIE
LPHBENCHB! B Tadm. 5.1,

B »Toii Tabnuue yka3adsl KOOPIHHATH LEHTpa KPyTOBOH TuarpaMMEl
Hauaaa nuHuH. [[ockoNbKY peakTop BKIIOUEH B CepeIUHE THHMH, TO IIPH
U, = U, xoopaduara UenTpa KpyroBoi IHarpaMMbl KOHIIA HMEET TO Ke
YUCIeHHOE 3HAYEHHe, Ho oOparnpiil 3HaK. PeakTHBHBIE MOLLHOCTH KOH-
HOB THHHH TaKKe paBHbL o 3HAYECHMIO, HO HMCHOT pa3HLIE 3HAKH,

Ilpy BENKOYCHHM peakTopa LEHTP KpyToBOH JHarpaMMbl HAYAA JIMHAN
CMEIIAeTCA BBEPX, & [EATP KPYTOROH AnarpaMMel KOHUa JTHHHW — BHU3
00 OTHOWIGHMI0 K LEHTpaM JuarpaMyM HEKOMTIEHCHPOBAHHOH JNHHHH.
OnHoBpeMeHHO yMeHbIIAeTCd 3HAYEHME paidyca-pekTopa. (CMelleHue
HeHTPA KPYIOBBIX JHAIPAMM H YMEHBUIGHHME PaAHyCa-BEKTOpd TeM
Sonbure, yeM OONBLIEC NPOBXIMMOCTh (MOMHOCTL) peakropa (pue. 5.1).
Bce 1o TPHBOOHT K TOMY, TTO B PEKHME MATBIX HATPY3OK, B UACTHOCTH
B peKHME Xonocrore xoaa npu P = ( (8§ = 0)), peakTHBHAA MOWIHOCTE, CTE-
KAKUIad ¢ KOHIJOB KOMIIEHCHPOBAHHOH IHHMK ¥ paBHas

Tabmuma 5.1

{lapamerpbl KPYTOBBIX JHArPAMM HEKOMITEHCHPOBAHHOH JAMHIH H JHHHE C DEAKTOPaMu
PazHOH NPOBONHMOCTH

lapamerp
Jlunun IPOBOH- KoopaHHaTa paauyc- PEAKTHEHAL MOIT-
MOCTE peak- HCHIpAa v, BEKTOp o8 HOCTH HAYATA JHHHH
TOpY ¥y, CM MB-A MB: A (P =0)Q,, Msap
HexoMnenciposanHas 0 1470 1700 -230
cs3.104 | 1513 1659 ~146
C peaxtopom ’
P 13.06-10° | 1553 1618 -65
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0, Pue. 5.1. Kpyroebie grarpaMmbl HICadH3HPOBAH-
4L Hofi HekoMneHcuposaunol JANEE (U = 500 kB,
L =500 kM) (kpERasn [) A JHHMH ¢ WIYHTHPYIOIM UM
peakTopoM (kpusas 2) B ee cepeaune (NpoBoau-

MOCTEL peaKropa y, = 13,06 - 1074 Cm)

Ql = VHZ - P

Oy = ~Yath
YMEHBIIAETEH 110 CPaBHEHHIO ¢ PEaKTUBHOI
MOUTHOCTBHIO HEKOMIEHCHPORALMOH NHHHUK.
3710 CcOOTBETCTBYECT (HM3HUCCKMM IIpoLec-
caM, TPOHCAOIAILAM B KOMITEHCHPOBAHHOH
NHHUH, MOCKONBKY YacTh 2APSAHON MOLH-
HOCTH TIOCTIETHEH TOTIOMASTCH PEaKTOPOM.

Cnenyet Takke OTMETHTL, YTO YMCHB-
DICHHE pPAaINyCca-BeKTOPa CBM/IETCILCTRYET
0 CHIXKEHHH I[ponyckHOH crocobrocTh
KOMIIEHCHPOBAHHOH TMHHH. DTO CHHXEHHE
OOCTATOYHO 3aMeTHo (oxoao 9,5 % npu
oaHOM peakTope U 19 % npu meyx peakTto-
-4 pax). OaHaKO [ABHAA 3a]a4a TIPW BRITIOUe-

HHY peaKIopa B cepeluHe NUHHH 3aKTIqa-
eTCA B CHUMKEHMH HAUPDOKEHUS B 3TOH TOUKE B PEKUME MAIBIX HATPY30K.
TloaTOoMy HEKOTOPOE YMEHBLICHHE [POLYCKHOH CIOCOOHOCTH B 3TOM
PEMUME HEOLACHO, LOCKMIbKY B PEKUME OONLLIMX HAIPY30K PEAKTOD
JOIKEH ObITh OTKIIOMYCH.

PaccMmorpuM, kakuM o0pa3oM MepeMelIeHHe TOUKH BKIIOUESHHA peak-
TOpa BAMAET HAa DapaMeTPH KPYTOBHIX AMarpamMM JIHHUH. BospMes lipe-
JIeNbHElE CIYYaH.

Peaxmop exvouer ¢ navane aunun; by = 0; A, = A. B 3ToM ciyvae nmapa-

METPBI IKBHBANIEHTHOTO YETHPEXTIOMOCHHKA THHHH OYIYT 3aMHCarEl KaK
A, = Ay = cosk, B, =B;=,Z sink,

(5.6)

-2

-3

[ (5.7)
c, =j(%- smkmyp cos?&); D, = cosh + Z, Yp sini.

B

Peaxmop exnrowen & Konye munuu: hy = A; Ay = 0. [locTosHHBIE TeTEH-
PEXTIOMIOCHHKA 3/1€Ch OUPEACHAIOTCS CHETYIONHM 00pasom:

A, = cosh +ypZHsi117h; B, = B, =jZ, sink;

3 (5.8)

C, :J(Zl sinA -y, cos?t); D, = cosh.
B
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Pac. 5.2. Kpyroesle AHArpaMMbl HeKOMOENCHPO-
palHoH HHAK (f) W JHHAH ¢ peakTopom, BKAI-
yeHHLIM B ¢e Bagaiae (2)

Vpaeuenus {5.7) n (5.8) nossonstwor cue-
71&Th CIEAYIOLINE BLIROBL

npH BKIFMYSHHH PEAKTOPa B HAYANC HIIM
KOHIIE JIMHHMH 3HAYEHHE pajMyca-sekropa
fyicT TAKMM ¥KC, KaK Y HEKOMIEHCHPOBaH-
Holit NHHHH., 270 00bACHACTCA TeM, d4TO
HAMIPSUKEHMS 110 KORIAM JIHHMH [PHIATH
aer3MenibpiMu, Tlodromy BrILOUEHME peak-
TOpa He OKAa3EIBAaeT BJMAHMA Ha IPOMYCK-
HYI0 CHOCOOHOCTE JIMHHH,

HPH BEIOHEHUUH PCAKTOpa B Hawane
NMAKE TEHTP JHarpaMMbl Hadana JUHUH
{ymeT CMCITIEH BBEPX IO OTHOIIEHHIO K LCH-
TPY  IOUATPAMMbBL  HEKOMTEHCUPOBAHHOH
JIKHHH, & LIeHTP ANarpaMMEl KOHIA JIHAHH |
caMa JMalpaMMa COBMAJAT ¢ Kpyrogoi
AMarpaMMol HEeKOMIEHCUPOBAHHONW THHMH,
llpn BrIOYEenHH PEaKkTOPa B KOHIE JTHHHH
B3AHMHOS PaclOIoKee KPYTroBbIiX JHarpaMm Oyier odpaTHoe.

Kpyrowsele gwarpaMmsl NpH BKIYEHUM PEaKIOpa B HAYAlE M KOHIE
JIHHMY NPUBCACHBI HA pHE. 5.2. |

5.2.2. AMHMA C YCTOHOBKOW NMPOAOALHOH €MKOCTHOH
KOMNEHC ALK

PaceMoOTpUM THHHIQ ¢ YCTAHOBKOHN TPOIONBHON €MKOCTHON KOMIICH-
caluy {konjaeHcaTopHOH Gatapen) Oe3 peakTopoB, BRITHOICHHOH B HEKOTO-
poit npoMexytoanoll Touxe THHHHM. KoadduIHEHTH IKBUBAICHTHOTO
JeTRIPEX MOTICHHKA, 3aMeTaouero THEM ¢ YIIK (oM. § 4.4), onpeae-
JATCA BBIPAKEHHAMHM:

X
A, = cosh + Z_K cosh sinh,;

» B, = jZ,smk —x COsh, COSA,;

B

€, =y

1. Koo . e ed L Yk
Z—sml +1= sink sink,; D, = CoSA + 7 S A, COSA,.
B Z, B

3nech TaK ke, KaK M I8 JHHHA ¢ PEAKTOPOM, KPYIOBLIC AHAPAMMED
B 06meM ciyyae OyAyT HECHMMCTPHYHBL OTHOCHTEIBHO HAYaIa Koopau-
Hat, CUMMETpHA A0CTUraeTes UL B ORHOM cnlyuac, koraa YIIK pacno-
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AONCEHA 6 YeHmpe TuHuY TTPU A = Ay = L /2. B sToM ciydae xoddhpuuy-
€HTBl IKBHBAJICHTHOIO YeTHPEXTIOIOCHNKE OYIYT ONpemeniThes Kak

X
A, = cosh + Z_K cos% sin%; B, =jZ sink —jx_ cosz;z—L;

L (5.9)

i1 . KXe L aA e A A
C,=j— sinh+j— sin"=|; D = cosh+— sin-cos-.
3 ZB Z2 2 3 Z 2 2

B
B

B sToMm cnywae kosddunrents: 4, u D, paBHbl H KpyroBble IHa-
IpaMMBl HA4aaa ¥ KOHEA THHHY OYOYT CHMMETPHYHEL

KoopauHaTel LeHTPOB OHAarpaMM Hadaida H KOHIA JTWHHH, 3HATEHHS
pamnyca-eexTopa OyayT onpeiendArhed, IOMEMO IpounX (akTopos,
TAKKE CTENEHBIO KOMIIEHCAUMH IMHHH K, HOCKONLKY X, = KX, TI€ X, —
EMKOCTHOE CONPOTUBICHHE KOHJICHCATOPHON Darapeu; x, — HHIYKTHB-
HOE COLDOTHBIICHHE JUHUH.

OugHKa BIHAHKS CTEIICHH KOMIEHCAIHH HAa OapaMeTpsl KPYTOBBIX
IMarpaMM TAKOH e JIMHHW, KK H B CIY4a€ ¢ peakropoM, IpuBencHa
B Tad1. 5.2. JlanHble B TaOnuIe upusomstcs IO clyuas, xorpa YIIK
BK/IKYEHA B cepelHBe THHHH. UHOYKTHEHOE COTIPOTHBACHHE HEKOMIECH-
CHPOBAHHOH JHHHH COCT4BIAeT x, = jZ, sind = 147 Om; eMrocTHoe
conporusrenne YIIK npu crenenn xomnencaunn 40 % x = —58,8 Om,
IpH cTeneHd komnencanuu 20 % x, = 29,4 Om.

KpyroBrle nHarpaMMEl JIS PacCMATPHBAEMEBIX CIYYAEHE MOKA3AHDBL HA
puc. 5.3.

AHaaM3 JaHHBIX, IPHBEJCHHHIX B TAOM. 5.2, ¥ MONYYCHHBIX NAPAMET-

POB KPYTOBEIX IHAarpaMM (cM. pHc. 5.3) MO3BONAET CAenarh CHeAYiOUIHe
BEIBOJIE:

Tabnwuuga 52

ITapamerpsl KPYroBEIX JHArPaMM HEKGMNEHCHPOBAHHOR nuumu W aunud ¢ YIIK npu
PA3AHYHBIX CTENEHAX KOMOSHCAIHE

EmMKxocTHO® Koopas- PeaxrapHax MoLLi-
Juuun CONPOTHBAE- | HaTa ugi:pa e a.:lnyfd-ge.x- HOCTB Haualla IXHEHN
HuEeE x,, Om ¥, MB-A TOP Py A (P =0) £, Meap
Hexromnencuponanyas 0 1469 1701 =231,7
29,4 1859 209] -231,7
C VIIK
58,8 2481 2713 -231,7
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puc. 5.3. Kpyrosele QHACPAMMBl HEKOMIEHCHPO-
panpoil AHHUH (KpuBele 1), nuumn ¢ VIIK, sxaw-
qepHol B ee cepepune nipw & = 20 % (kpueme 2),
anann ¢ YTIK, nkaouenioi B ee cepennte upH & =
=40 % (xpHBbIe I}

NpH BBEICHAH TPOACIEHOR €MKOCTHOM
KOMITEHCAITMA BOpACTACT 3HAUCHHE p, YTO
03HAYACT YBEIUYEeHWE TIPOIYCKHOH crmocob-
HOCTH NMHHM 1[I0 CpPaBHEHHIO ¢ nunucit
HEKOMIIEHCHUPORAHHOH;

YBeIMYEHNE NPOTYCKHOH ¢IIOCOOHOCTH
3aBHCHT 07 CTeneHd KOMTEHCAOWH HHIYK-
THBHOI'O CONPOTHBIICHHS IHHWUH,

BBEIACHHME YCTPOHCTBA EMKOCTHOH KOoM-
[EHCcaniy, BRKAKYEHHOTO B CEpejidHe Hiea-
IM3HPOBAHHOH JTHHUH, HE BIMSAET Ha CTOK
peaKTHBHOH MOUHOCTH ¢ Hee pu P =0, D10
MOXKHO 00BICHHTE TeM, 4To YIIK BKIlOYeHa
B TOYKE MOTOKOPA3/eNa PEaKTHBHEIX MOII-
Hocrel JTHHHHW, no3ToMy IpH P = O TOoK B
YIIK W HanpsxcHWE Ha €€ BBIBOAAX TaKxe
PaBHbI HyJEO. UHBIMY CTOBAMH, 31EChH BIHA-
Hue YIIK ue npossnsercs. OTcioapa cTok
PEAKTHBHOH MOIIHOCTH € KOMIIEHCHPOBAaH-
HOW JTHHHH B 3TOM PEXHME PABCH CTOKY PEaKTHBHOH MOLIHOCTH ¢ 00BIY-
HO¥H HEKOMOEHCHPOBaHHOH nuuuu. [1pu P > 0 gepes VIIK mauunaeT npo-
TEKATH TOK, HA €€ BRIBOAAX NOARIAETCA HaAlpMKEHHE, KOMICHCHPYIOLIES
YACTE TOTEPL HATIPSKEHHUSA B HHIAYKTHBHOM CONPOTHBIEHMH JIMHHH H
PeKMM OlPEIEIIETCs KPYTOBOil AHarpaMMoH KOMIEHCHPOBAHHOM JIMLHA.

PaccmoTrpum Bamsinie ToukH BKIodeHHs YIIK Ha napamerpbl KpyTo-
BBIX guarpamu. Kak ¥ B npefpIyneM ciydae, BPHMEM HpeJeIbHoe cMe-
uierde YIIK or nentpa.

VIIK sxmouena e navase aunuw: Ay = 0; Ly = A. B aToM ciyuae koag-

quIL[ldeHTb[ IKBHUBANCHTHOTO YCTHIPEXHOIKCHAKA, 3aMeILalICTO JIMHHIO,
3alIHCHIBANOTCH CICAYHOIHM 06pa30m:

X
A, = cosA + Z—K sind; B, = j(Z, sink —x, cos)h);
B (5.10)

C, :jzl sinh; D, = cosA.

3
B

IIpHMEHHTEIEHO K PaccMOTPEHHOMY BbILIE npHMepy nmuHEA 500 kB
amuHOH 500 xM npu x, = 58,8 OM (cTeneHs Komnencanuu 40 %) napa-
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METPhl KPYTOBBIX AMarpamM OyjlyT WMETb Cliejlylomlue 3Ha4CHHA: Yy =
=j2246 MB-A; v =-2509MB-A; p=2600 MB-A.

YIIK exmovena & konge auni: Ay = &; h, = (. Koad{pHIHEHTEI 3KBU-
BAICHTHOTO YETBLIPEXMONICHUKA B 3TOM CIIy9ae OyTyT UMETh BUJI:

A, = cosh: B, =j(Z, sink —x, cosh);
x, (5.11)
sinA; D, = cosh + A sink.
Jlas pacemarpuBaeMoro pUMEpa apaMerphl Kpyroseix aparpamm OyyT

UMETh CIeAyIoIHe 3Ha%enna: ¥ = j2509 MB - A; y = —2246 MB- A;

p=2600 MB - A.

Kpyrorrie nnarpammel, cooreercreyioniie (5.10) n (5.11), npueenenn
Ha pHc. 5.4.

Wz ananuza ypasrenwit (5.10) u (5.11) ¥ moayueHABIX napaMerpos
KpPYTOBBIX OHArpaMM MOXHO C/IE€NaTh CIEIYOIIMHE BEIBOABI:

emenferne YIIK B pawatio WIH KOHEN IMHWH NPHBOAUT K HEKOTOPOMY
YBEIMYCHHIO 3HaUCHNA B,, a clIeXOBATEIbHO, K CHHKCHUIO MPOHYCKHOH

¢nocoBHOCTH JIMHHH,

B o0lieM CNnyyae KPYTOBBEIC JMAIPAMMLL HAuyajla M KOHIA JHHHH ¢
YK  pacnonoxeHbl  HECHMMETPHYHO
OTHOCUTE1LHO HAMANA KOOPAMHAT, 9TO
NPEAONPEASIAET  PA3IHIHBIE  3HAYCHHUA
PEAKTHBHOW MOIIHOCTH 10 KOHLAM JTHHHU
AaKe IIpH PasedcTBe HanpakeHdd U n
U,. B TIpHBENIEHHOM NPHMEPE NPH BKIIO-
geuun YIIK B nagane nuHHu npu P = 0
pEeaKTHEHBIE MOIIHOCTH KOHLIOB JHHHH
paBHEL: () = —354 M=ap, O, = 91 Msap;

CORMAJCHUA  KPYIOBBIX  JQHATPaAMM
0JHOF0 W3 KOHIOB KOMIEHCHpPOBaHHOH
AMHHU H THHHH HEKOMICHCHPORAHHOH, Kak
9TC OBUTIO B CIVHAAK, KOIAA B JIHHHKY BKITFO-
qancs peaxtop, 3leck HeT, lpuumnnol tomy
ABNAETCA  3HaucHue kodxdpuuuenra B,
KOTOpOE B JaHHOM CIIy4ae BCerja ocraercs
MEHBbIIE 3HAUCHHUS B, BHE 3aBUCHMOCTH OT

MecTa BEmouenng YIIK.

Puc. 5.4. Kpyrospie IHATPAMMBI HCKOMMACHCHPO-
BaHHoI Anoud {(Kpuseie 1) # auaun ¢ YIIK, sxaio0-
YeHHOH B ee Havane npy k = 40 % (kpuBBIe 2)

5.3. PacnpeaereHue HanpaxXeHus U PEAKTHBHOM
MOLUHOCTH NO KOMNEHCUPOBAHHOW AMHHUM

5.3.1. AMHHA C WYHTUPYIOWMM PEaKTORPOM

PaccMOTpHM [HHHI0O ¢ HEWM3MEHHBIM HANpDKeHHEM MO €€ KOHUAM
(U = const, U, = const), 8 npoMe;KyTOUHOH TOUKE KOTOPOH BKIIOYEH
peaktop (puc. 5.5, a). Bynem HcxoauTh M3 TOro, MTO BCE HAPAMETPE
JIHHKH, NEPe/IaBacMas AKTHBHAN MOMWHOCTh B Hava e THHHA P, | 1 Jnana-
30H e€ W3MEHEHH H3RECTHEL. 31eCh BO3ZMOKHEI JBE 3aTaTH.

3apaua 1. 3ajaHpl MapaMeTpbl peakropa (ero MoOIIHOCTH, HPOBOIH-
MOCTB) H TOYKa ¢ro BKIodeHuda, HeoOxomuMo onpejaeanTs HanpsaxeHue
B TOUKE BKTFOUEHHA PeakTopa, a TaKKe paclpedeleHHe HAlPKeHHA H
PEAKTHMBHOM MOLIHOCTH N0 JAHHHH.

3agady MOXHO PEITHTB ABYMS cnocodaMH. OIUH U3 HUX 3aKAOIaETCH B
caeyromeM. [Ipyn H3BeCTHRIX MapaMeTpax CXeMEl ONpeNeNaeM [TapaMeETPhl
TI-cxem 3aMellgHHst NEPBOTO M BTOPOTO YYACTKOB jauuud (puc. 5.5, 6) #
napaMeTphl JKBHBAIEHTHOTO ueThipexmomocuuka 4., B, €. D,

(puc. 5.5, ¢). Mazee uaxomuM cOOCTBEHHOE H B3aHMHOE CONPOTHBIEHHA

9

?’1 i U Ly flfz
[ |
A
a)
Par|! Za Pa L Zn P |
L 1 1 1
Il’nl :I:l’m X, :I:l’nz l'nZI
a)
O 4 B4 BlGE B & b & &
£ = L |<p £p 13 =2 413 L
}_— gl QI =p =p | gl D?. ’_1 |_ o] -Qa _|

Puc. 5.5. /INHHS ¢ INYBTHPYIOINHM PEAKTOPOM B UPCMEKYTOUHOH TOUKE:

a — CXeMa MUHWM, § — CXeMa 3aMelleHnd VYACTKOE THHHH l'[-cxeMa.\m, & — CXCMa
3AMEMIEHHS JIMHUHN 3KBHBARCHTHOIM 4€TBIPEXNOIIOCHHKOM
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BCEH CXEMBl, HCIIONL3yA NapPaAMETPH! 3KBUBAJICHTHOTO YETHIPEXTIONIOCHHKA
(MM HHBIMH METOZAMH ), N ONPEAEIIAEM IapaMeTpPhl PSKHMA B HAYANE KOM-
NEHCHPOBAHHOH THHUH TIPH 33JaHHOM 3HaveHun Py,

H3 ypaeHeHHa

U UU

P, = — sina,; + ——2 sin(d,, — 0,) (5.12)
ul Z” 11 le 12 12

HAXOJHM YFOT § MEX Y HallpAKCHUAMH U 1 H Uz IpH Uz = U, 20"

(Pyr — (U%/Z”)sina”)Zu o
U1U2 12 -

8,, = arcsin (5.13)

3meck o)) ¥ ) — AONOJTHUTENEHBIE YITHI 0 90° 5ig coOCTBEHHOrO H
B3aHMHOTO COIPOTHBIEHHI.
PeakTHBHAS MOIHOCTh B HAYaNe THHHH OTIPENIEACTCA KaK

2
U, 1Us
Z_“ COS L)) — _ZT c0s{8,, —ty,). (5.14)

Qul

TonHas MOIIHOCTE B HAYANE HEPBOrQ YUACTKA JIHHHH

Swe = P, +jQ,,- (5.15)

Jallee H3BECTHBIMH METOJAMH, HCIOIb3YA [I-CXeMbl 3aMEIlEHHA
(puc 5.5, 6), naxoauM MOTEPH MONIHOCTH HA IEPBOM YYACTKE JIMHUH

ASl , @ 3aTeM MOUIHOCTE B KOHIIE 3TOr0 y4aCTKA JIHHHH S,d
Sa = Sa - A8 = PK1+_]'QK1, (516)
a TAaKKe IOTEPH HANPAKEHHUA HA TIepBOM yaacTke AU .

Hanpsxenne B TouKe BKMOUeHHs peaxtopa U7y onpeedseM caeayio-
HIKEM 0OpazoM:

U3 = U]"AUl. (517)

IIpenebperas aKTHBHBIMH MOTEPAMH B PEAKTOpE, MOXKHO OPHHATH
P H P

AHaNOTVYHBIM TIYTEM IIPH M3BECTHBIX 3HAYCHHAX HANPMKCHUN 110

Kkl

KOHLaM BTCPOTO YYaCTKa U3 B Uz H aKTHBHOM MOUHOCTH B HA4YJIC BTO-

POTO y4acTKa HAXOAHM YTON 8, MEAJY HanpskeHuAMH Uz u Uj, peak-
THEHYH) MOIHOCTB B HAYAJIC BTOPOTO y44CTKa (0 » ¥ MOIMHOCTH B KOHLE
aaud Py 1 Q.
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PeaKTHBHAA MOLIHOCTb, OTpebseMas peakTOPOM, MOXET ObITH Onpe-
JeneHa ABYMs Y THMU: WIH (10 HaliAcHAOMY 3HAYERHIO Hanpsxkenus Uy

0, = U3 5, (5.18)

HaM 1O YCIOBHIG 0aTaRca peakTHBHAIX MOLIROCTEH B TOUKE BKIIIOUCHHA
peaKTopa

Op = G — Cux (5.19)

(Q4eBHIHO, YTO MOMIHOCTY peaKTopa, HalHIeHHAHE N0 THM IBYM YPaB-
HEHMAM, TOIKHEL OBITE PABHEL.

BkniogeHne peaxropa B NPOMEKYTOYHOH TOYKE JHHHH B PEKHMAX
MaIblX HATPY3O0K UPUBOIHT K CHHKEHHI0 HalpMKEHHS B AaHHOH TOUKe,
110 HE HCK/IIOYAET NOBBLICHUA HANPSKCHHS B CEPEIUHE Kadil0ro U3 y4ac-
k0B nuHHHW. [To3ToMy HeoOXOMHMO HAHTH JIKCTPEMAIBHHIE 3HAUEHUS
HAMPAKEHUS HA KOKOM YYacTKe JTMHHH M COTIOCTABATL MX € AOMYCTH-
MEIM 3HA9€HHEM. B KavecTBe NOCISNHEIO NPUHUMAETCA 3HAYEHHE
HaHOORBIIETO pafodero HANPMKSHUT THHHU.

Oupejenenyue BKCTPEMATBHOTO 3HAUSHHS HANPMKEHHA OCYIISCTBIA-
ercA Mo npueeacHHod B ra. 3.8 meronuxe: (3.74) u (3.75). Chavana no

AAHHBIM pPEXHMa KOHIA YYaCTKa HaXQMWUTCH PacCTOsHHE A‘BKCT]J OT KOHLA

yYACTKa IO TOYKH JKCTPEMYMA H 3aTeM IPH HU3BECTHOM HAMNPAMKCHUH
KOLLIA TIEPBOTO yuacTka (B ZaHHoM cayvae U5) u U, 414 Breporo HaxoauTes

7
Uperp Bent Uy £ Upg, PacuieT Ha 3TOM  3aKAHIHBACTCS. Eemt
U > HeoOXOTIMO MPUHAMATE MEPEL ITO €10 CHIDKEHHIO. B kavecTee

IETP o
TAKOBBTX MOTYT PaccMaTpHBAThCs YBETHUEHHE ITPOBOJAHMOCTH (MOIIHOCTH)
PEAKTOPa H.IH CHIKSHHE HANPDKEHHA N0 koHuaM ki U u U,

Apyroii ciocod peleHHs 3TOH 3a0a4H 3aKJIH0YAeTCH B HCIOAb30BAHHH
METOAa IKBUBAJICHTHOIO YCTHPEXIOIIOCHHKA (pHC. 5.5, ).

Onpe;ie; B TOK Hauala NHEHH {) [0 H3BECTHBIM 3HaUeHusAM £) u {Jy,

NapaMETPRl PeKHMA KOHLIA TIEPBOrG Y9aCTKa THHAH MOXKHO HAHTH CIELY-
10I(AM Q0pazoM:

U?J = Qlijlfl_glil;
Iy = -C U1+ 4,5 (5.20)
S‘K] = U3j:<1 = Py tj0y-

[IapaMeTpH pe)KHMa BTOPOFO y"IRCTKa HaxoaaTcda KaK
P =P
QH2 = QK]. -
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+ TlapameTphl peskMMa KOHLA BCCH JIMHHMH MoTyT OBITH HalJeHBl Npy
HGCIOMB30BAHAY [1ApaMETPOB SKBHBAISHTHOTO YETRIPEX IIQNHOCHHKA:

U, = Q3U| —331}1;
I = *QSUl + 4,5 (5.21)
S;, = [-)’21?2 = P2+jQ2.

Pacupefenenns HANPAXEHHUA, TOKA W PCAKTHBHOH MOILUHOCTH BAONL
HEKOMIIGHCHPOBAHHBIX YYACTKOB HAYAd JTUHHUM ONPENensiOTca B COOT-
EeTCcTBHH ¢ (3.38) npH HalijeHHEIX BEHIIe [apaMeTpax pexXHMAa Ui
HaTalIa KOKA0I0 M3 yTACTKOB: LI NEPROre ui Hux — U, Py n O, L
BTOporO — U3, Py #t 05, OTCUET TeKyLIEH KOOPIMHATE NIMHLI THHHY
{(A,) ANd MepBOTO Y4acTKa MPOH3IBOAMTCA OT Hyms 10 Ly (0 = [ < L)),
A BTOporo — ot Ly o L (£, <1 < L}. JTH 3M0PBI MOI'YT GBITE NOCTPO-
€HBl TAK)e M0 JAHHBIM KOHUQB YHIaCTKOB IHHHH ¢ HCITONb3OBAHHEM Ypas-
Hennil (3.43). IIpn nocTpoeHHH »HKOP pachpe/ieNeHys PeXKMMHETX Tlapa-
METPOB BAOTE JTHHMH B PEKHME MANLIX HATPY30K, KOTOPHIH 3/ech
paccMarpuBaeTcs, MOryT OBITh MCHONB30BAHBL YPaBHEHUS HISATHZHPO-
BanHOH /uAMKM. B mn. 3 63ino nokazaHo, 9TO B JaHHOM PeRHMC 31HODEI
PCasuuol ¥ HACANHIXPOBAHHON NHHUH NpakTHYecku coBnagatot. [Ipu
HEODXONMMOCTH HCHONb3OBAHHS YPABHEHHH peambHOM UMHWHE CEeAyeT
BOCHONb30BaThCs ypasHeHHAMH (3.37) u (3.40).

DHIOpbL  paclHpelellCHHs HANPSGKEHHS M PeaKTHBHOM MOMIHOCTH
10 THHHUH ¢ WYHTHPYIOMIUM PEakTOpoM MTPHBEIEHB! Ha puc, 5.6.

Cnenyer OTMETHTB, YTO D3T3 METONHKA MOXCT GHITL MCNOIb30BAHA H
npy GOJBINEM KOIHYECTBE PEAKTOPOB, BKIHOMEHHBIX B HECKONBKHX TOY-
Kax THHHH.

3anava 2. 3a1aH0 HaNpsKeHHE B TOUKE BKIIOYeHHs peaxrtopa Us. Tpe-
OyeTca OlPCACAKTL IPOBCAMMOCTE WM MOMIHOCTH peakropa, Heodxoau-
MYI0 IUIA BBIIONHEHHA ychosus Uy = const. B cayuae ynpasisemoro
pedxTopa cleayeT HAHTH TpedyeMbli IHAMA30H H3MCHCHMA €T0 POBOAH-
MOCTH 11PH U3MEHEHHH TEPCIaBaeMOH MOIIHOCTH B 3aJaHHBIX NPeaenax.

DTOT coydal XapakTepeH Mif PeXXHMMa MATBIX HArpy3OK JIHHHH Tpd
P <P - 30ech JUHHA JeNMIcA Ha jBA Y4aCTKa ¢ (HKCHPOBAHHBIMH
HAOPSKEHUAMHE 10 KOHIAM, [IODTOMY Ka)(AblH YYACTOK MOMKET paccMaT-
PHBATHLCA KAK OTIeTBHAS HEKOMIICHCHPOBAHHAL JIMHMA ) IMHOH, paBHOH
AJTHHE TOTO YUACTKA.

JU1 Kaa0TO M3 Y4YacTKOB ONPEIeNAloTCA CODCTEEHHOC W B3aHMHOE
COMPOTHBIIEHHA. Jlanee TIPH H3BECTHHIX HANDPSKCHHAX MO KOHIAM 3THX
yuacrkop ({/|, Uy aia nepsoro u U, U, A4 BTOPOTO) # 331aHAOM 3Have-
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PRc. 5.6, Pacopeae.ieHde PeKUMERIX 1apaMeTPOR N0 JTHHHH ¢ LIYHTHPYKUTHM DeaK-
TOpOM:

@ — CXeMa AWHWM, fi — DACNIPENEICHHE HANPAKEHA; 6 — DPacnpeleieHHe PeakTHBHOI
MOOIHOCTH

HUM TiepeaasaeMoll MOIUHOCTR P HaxoATCA MapaMeTpel PEXKHMA KOHLA
NEePBOTO ¥ HAYala BTOPOro y4acTka Py, Oy, Pos O

3aTeM mo GaaHCy PeakTHBHbLIX MOLIHOCTEH Ha CTHIKE jBYX YTaCTKOB
HAxoauTes HeobXoouMaa MOLIHOCTE PEAKTopa:

o= G~ -

PacnpenelneHHe HanpAKeHnA, TOKA M PSAKTHBHOA MOIHOCTY 10 KaX-
JOMY Y4acTKY MOXHO paccuntars no (3.38.) unn (3.43), uenoassys naun-
HLI€ Hauajga WiM KOHLA Kakaoro M3 HuX. Orcuder rexywsi koOpOHHATE
JUIMHEI THAMH TMPOH3BOMUTCA A0 KaXM0T0 y4acTKa OTHEABHO, KakK 310
Or10 FOKA3aHO B LIpesbiaynied zagaue. Msvensa nepenasaeMyl0 akTHB-
HYI0 MomHOCTE B qHanaszode 0 < P € P MOXHO NOQy4UTh IHANA30H

M3MeHEHHs MOIIHOCTH PeakTopa, HEOOXONUMBIA 11t BHITIONHEHHMS YCIO-
Bus {/; = const.

AHATOTHUHBI NoAx0n MOKeT OBITh HCIIOAL30BAH M I8 CIYydas, Koraa
B TIPOMEXYTOYHOM TOYKC JMHHH BKIIOYCH HE DEaKTOp, @ CTATHYECKHE
TrpucToprbie koMnencaropsr (CTK) wim Crarkom. Pasmimuwe Oyaer animp
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B TOM, 4TO 3/JI€ChL BEpXHAA TpaHHLA AHANa30Ha U3MeHeHWA [IepenaBaeMoi
MOWHOCTH MOXET OBITh H0blLe £y M, TOCKOILKY B 3TOM PEKUME N0Tpe-
Oyercs reHepallnd peakTHBHOH MOUHOCTH A4 TOAACPAKAANA HATTPAKERUS
U3 = const, onpeaensaThes 0HA OyAeT JIHIIE MOIIHOCTBIO KOMOEHCATOPA.
Huxaaa rpanuna nepeIaBaeMol MOLMIOCTH OyIEeT ONpEIeNAThCH TT0Tped-
JCHMEM PCAKTHRHON MOIITHOCTH 3THM KOMIOSHCATOPOM, TAK KaK, YeM HHXKE
HanpsokeHne U3, Tem 00Ib1IE CTOK peakKTHBHOH MOIIHOCTH K JTOH TOUKe.

Bomnpoc o Brifope 3nagcHus U3, KOTOpoe HEOOXOIMMO NMOLIEPKHBATE

B TIPOMEXKYTOUHOIl TOUKE JHHMH C NOMOIUBK YINPABIAEMOTO peakTopa,
cuaxpoHHoro koMmnencaropa (CK) HIM HHBIX CpencTB KOMIIEHCAIIHH
(CTK, CraTkoM), 3aCIyKHBACT OTAENBHOIO PACCMOTPEHHA.

B pexwnMe ManbiX HATPY30K npu P < P nanpskeHye B IPOMERYTOU-
HETX TOYKAX NEPBOT0 H BIOPOTO YHACTKOB JIMHHWH GYIET BBIMIE Hampske-
HHMA NO KOHLAM JTHX YYACTKOE. B oIpene/eHHBIX yCHOBHAX (0OIbINaf
INIHHA YYACTKOB, Ma/las lepelaBaeMas MONIHOCTE) HApsDKEHHE B TOYKe
IKCTPEMYMA MOKET TIPEB3OHTH AOMyCTMMOE 3HAYEHHC ( Uskerp > Utor-
NOATOMY 3HAMESHHE U3 HEoOXOMHMO REIOHPATh TaK, 9TOOHT B TOUKAX JKC-

TpeMyMa Ka)KJOTO y4acTKa NHHAH BBINOIHATOCH YCIIOBUE Uamp U
3uauenue Uy OyZeT ONpeaensThea ITHHOH Y44CTKOB M MHHHEMAaJIbHBIM
JHAYCHHEM Hepf:ﬂﬂBﬂﬂMOH MOILIJHOCTH.

Pacrer BeneTcs HTEPallHOHHEIM MeTOa0M. [1pH 3anaHHBIX MapaMeTpax
JHHUW, 3a/JaHAOM 3Ha4YEeHHHU NepenaBaeMoi MOIHOCTH M 3HadeHuix U,
U, U3 waxoaates momsoctr @, S, (.. S,» 4 MOLIHOCTb peakTopa,
COOTRCTCTRYIOINAA NPUUATOMY 3HaueANI0 U, I1o 3THM JanHEIM DO (3.75)
PACCUMTRIBAKOTCS 3HAYCHAS A, H A, ONPEIEIIAIONINE TONOKEHHE TOYKMU
IKCTPEMYMA HANMPAKEHUS HA NIEPBOM U BTOPOM Y4acTKax nUHUM. Ho HuM

T 7 T
HAXOJATCA 3ua4eHus U 1 B Usorpy- Ecu 3navenna U, ., HA OTHOM

JKCTpP
M3 YYACTKOR 00.1bIIEC MM MEHBIIE TONYCTHMOIO HANPIKEHHA, 3HATeHHE
U; ¥3MeHseToA B TY MIH HHYIO CTOPOHY H PACHET TOBTOPSETCH.

Heobxoaumoe 3HaueHHe Uy MoxeT GuITh HalACHO M0 yPABHEHHIO
I T
Uy = Upgp coSh,,
€C/IM UPERBIICHAC NOUYCTUMOTO HANPAKEHUA MPOUCXOAMT HA ISPBOM
YHUACTKE, HIIH [0 YPABHEHHIO
Uy = Uy cos(h — X)),

€CITH 3TO TIPOUCXOIAT HA BTOPOM y4acTKe.

Ilpn H3MeHeu U 3HAYCHUA lepeaBaeMOH MOIHOCTH pacydeT NOBTOPs-

eTcH 3aHORO. TakHM 00pa3zoM, a1 AHHOM MHUMN HAXOZKTCA HeoOXonH-
MBIif IHAMA30H U 33KOHOMEPHOCTh M3MEHEHH Hanpsoxenus Uz w cooT-

BETCTBEHHO MOIMMHOCTH pEeaKTOpa MNPH HIMEHEHHNW r[epeﬂaBaeMOﬁ mno
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IMHMA AKTHBHOH MomiHOcTH. HMsmerenHe MOUIHOCTH peakTopa B Ipo-
LECCE PErYIHPOBARNS HANPMKEHNS B TOUKE €r0 BKIKYEHNST HCU30CKHO
NPMBEICT K U3MEHCHHIO PEAKTHBHLIX MOIIHOCTEH N0 XORUAM JHMHMY, YTO
HeOOXOJUMO YIMTEIBATh NIPH BLIOOpPE MOIWHOCTH KOMIICHCHPYIOWINX YCT-
poHcTB Ha nepenatomelf ¥ TpHeMHOR NOACTAHIMAX.

5.3.2. AMHMA C YCTQGHOBKOM NPOAOABHOM €MKOCTHOH
KOMNEHCALMH

PaccMOTPHM JHHHUIO ¢ YCTAHOBKOH MPOIONLHONH KOMIIEHCAITHH, BKIIO-
yeHHOU B ee cepenuue. [Ipumem ans Hauana, YTO peakTOPHl HA BBIBOJAX
VIIK orcytersyror (puc. 5.7, a);, Oyaem, Kax # paHee, cuuTaTh, 9TO BCe
napameTpbl THHAA H Y]IK 3a0anb], HIBECTHRI TAKKE HANPOKEHHA Ha KOH-
nax ;iunud U|, U, 1 akTHBH2A MOWHAOCTE P.

AJTOPHTM pacdeTa 32ech TakoH xe¢, kak B noanaparpage 5.3.1. [lo
jajalAEM napaMeTpam THHEM M YIIK Haxoadrca napaMeTpsl SKBHBATEHT-
HOTO 4eThipexnouocnuka (pue. 5.7, £), 1 N0 ANM onpenensiores cobersel-
Hb/¢ M B3AMMHEBIE COTIPOTHBIECHHS Beel amekTponepenaTd. To e camoe
MOXKHO CJICTaTh, HCNOaR3ys [1-cxempl ydacTkoB THHAH {puc. 5.7, ). 3atem
HAXOAATCA Yrol & MeXIy HaNpAxXeHHUAMH no KoHuaMm munmd ) u U, u

peakTHBHAs MOIHOCTh Havata auamd () . Tlo mapamerpam pexnMa

T . LS
(I)l Ll UK] 1 DHZ LZ [{2
L — —
PI=Q;|I Qxl Qﬂ2 PZ'QK2
a)
b Zui U Lul t

)
& 3 i & 0 1 B & O R 13
EL} 1 - Ay 2K £y 2 | 41 By
gl Dl gx =K gZ DZ I l_ 23 Qa _|

6)
Pic. 5.7. Janus ¢ VIIK B mpomMexyTouHoR Touke:

a -— cxema NMHHH; § — cXeMa 3aMelleHHsA YUACTKOB NHHHH [1-cxemamm, ¢ — cxeMa
3aMelleHns JTHHHH JKBHBANEHTHEM YETBIPSXIOMIOCHHKOM
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B Hadajie IHHUH MOKHO ONpeNe/THTh HApKeHHE Ha BEIBORAX KOHAEHCA-
TopHoH Oarapent Uy 1 U, peakTHBHYIO MOMHOCTE B KOHIE IIEPBOLO K

Ha4a1e BTOPOro YIACTKOB JIMHUM (1 K (0,5 M B KOHEUHOM WTOI'C Napa-

METpPHL PEKHMA HA IPHEMHOM KOHLE FTEKTPONnepe/1aui. 3HasA napaMerph
110 KOHUAM Ka¥A0T0 M3 YYaCTKOB JIMHHU, NONB3YACE METOAHKOH, NpHEe-
JedHeH B moanaparpade 5.3.1, MOXHO noOCTpONTE IMIOPEl paclpencie-
HHA HAMPAKEHHA, TOKA H PEAKTHBHOH MOLIHOCTH IO KAXKAOMY U3 y4acT-
KOB JIHHUAU.

XapakTepHoH 0cOBEHHOCTBIO pexuMa THHHH ¢ YIIK sirnaerca noswl-
WEHHE HaNpsKEHHWA HA BLIBOAAX KOHACHCATOPHOH OAaTapeH 0o cpaBHe-
HUK ¢ HAOPSXEHHSAMM MO KOHUAM THHHH. [IpH HEKOTOPBIX YCIOBHSX,
OnpedeNnseMblX JIHHOR YYACTKOB JIHHUH H CMKOCTLIQ OaTapen, Hampaxe-
HHf Ha €€ EBbIBOHaX MOTVT I[PEEBIUATh NONYCTHMBIE 3HAUCHHI, YTO
BRIHYK/IAET OPWHHMATH MEPBL 110 HX CHHMKEHHIO. B paccMarpupaeMoi
CXEME MOBHIIISHHME HANPDKSHHA Ha KOHIEHCATOPHOH batapee onpeicni-
€TCA HBYMA NPHTHHAMMU.

Onua U3 HEX 33KII09aeTcd B TOM, 4TO KOHAeHcaropHas barapes (KB)
IPH OpOTEKaHHH 10 Hell padouero TOKA JWHMK TEHEPHPYET PEAKTABHYIO
MOINHOCTE

Oc5=37"x, (5.22)

3HaUEHHE KOTOPOH MOKET JOCTHTATh COTEH Merapap. JTa MOUIHOCTE pac-
TekaeTed B obe ¢TOpoHH oT Kb depe3 muiykTHBHBIC CONPOTHBICHHS
YUACTKOB JIHHUM, YBETHYHBAA TEM CAMBIM HaNMKeHHe Ha BElsogax YTTK.

Jpyrag mpu4HHa CBA3AHA ¢ TEM, YTO €MKOCTh, BKIIOYEHHAA IOCHEN0-
BATE.IBHO B JIMHWI, KOMIICHCHDYET 4acTh €& MHIYKTHBHOIC COUPOTHRIE-
HiA, Kak Obl YMEHBIIAA TeM CAMBEIM JUIHHY JIMHHH HA [K. B To0 ke Bpema
EMKOCTHaA NPOBOAMMOCTL ITONO YYaCTKA IIHHOH /,

1
= = 5.23
bK Z tg?\’}( ( )

B
OCTACTCS HEKOMNEHCHPOBAHHOMH. JTa eMKOCTE M3BHITOUNA, OHA He yudcT-
BYET & ©anaHCE PEeaKIWBHBIX MOIIHOCTEH JHMHWM, 4TO TawKe BENeT
K TIOBBINICHHIO HANPAKEHHs A3 BBIBO/AX KOHACHCATOPHOH OaTapen.

O6e >rn NpHUMHEL ONpelendloT paclpelelleHHe HaTpIKeHns | peak-
THBHOH MOIIHOCTH T THHHH.

B 1adn. 5.3 npuseieubl pe3yNETaTbl PACUCSTa PEXHMA [0 YNOMAHYTOH
BEILIE MeTOAHKE A1A auHuK 500 kB mroi 1000 kM ¢ nposoraMu 3xAC-
400/51; YIIK priodeHa B cepeliMBe THHUH (pHc. 5.8, ¢); CTeNCHL KOM-
nexcanuu 40 %; HanpsxeHUe 10 KOHUAM IMHHH BO BCeX pexumax U =

= U, = 520 xB. Pacuer npoBosKiIcs 418 TPeX XapaKTepHBIX PEXHMOB
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Tabnuia 5.3

IMapanieTpbl peskHMA JHHAH ¢ YITK B 3aBBcHMocTH 0T NepeJaBaeMOd MOLIHOCTH

Tepenagaemas molHOCTs P, MBT

{lapamety 400 1 930 1200 400 1 930 | 1200
II1ITHA
re=0 #g = 0,025, Om/rm
U, kB 597,06 575.4 352 601,4 587 570,5
Uy KB 597.06 | §75.4 552 592,8 | 566,7 | 5437
Q.. MBap -22.74 -134,7 -248,5 72,8 -241.,6 -370,6
AQym Meap | 448 274.8 498 25,9 2516 | 449.5
0,2 MBap 22,74 134,7 2483 -28,7 10,03 75,6
0. Meap -486,9 -224.5 42,1 —529 -3393 -137.4
(3, Maap 486,9 2245 421 447 151,65 -101,7
- 1

MICATH3UPOBAHHON U peanpuoid aunmii: P <P P =P P/ >P_ .

(P = 930 MBT nipu U = 520 &B).

DMIOpel PCAKTHBHBIX MOUIHOCTEH M HANPAKEHHA Ha HEKOMMEHCHpPO-
BARHDIX YYACTKAX AHHHH MOTYT ObITh nocTpoeHn no (3.38) uav (3.43)
A1 MIeasH3HpoRaHHoi guponn M o (3.37) uam (3.40) nns peaneHo#
AUUMK ¢ YIETOM TOTO, 9T0 DA3UCHAS MOIMHOCTL CLPC/IEIAETCS N0 HAlpA-
SKEHHIO TOIO KOHIE Y4acTKa JHHHH, OT KOTOPOTO BEAETC 0TCHET TCKy uleh
KOOPTHHATEL.

PacnpencicHHe HampsOKeHHS OO WICATHIUPOBANHON IHHHUH NpH
Brmouennn YIIK B ee cepenune npuseneuo ma puc. 5.8, 6. Jna Taxoh
NUHHH HAROPAXEHH 110 0De CTOPOHBl KowjcHcaTopHo! HaTaped paBHEI
(UKl = UHE), YTO BOIMMKHO TOAbkO npu BriwoueHuH YIIK B cepexmne

AHHKH. [T peanbHoi JHHAH NPH YHETE dKTHBHOTC COUPOTHBISHHA IpO-
BOAOB 3TH Hampskenus ne pasesl (U > U ,). B 3aBHCHMOCTH OT ANUlibI

JTHHUH, CTENIEHH KOMIICHCALUHH H MEPEIABAEMOR MOIIHOCTH 3TO PA2JIHTHE
MOKET JocTurarb 4—3 % HOMHHANBHOTO HAlpsKeHHA. [IpH 5Tom Hanp:-
wewne Uy 10 peansHOH JIHHHK HECKONLKO BEINE, & HanpsikeHde U,

HECKONILKO HHXKeE, MM I8 HAeaTH3HpoBanHoH muuuu. OnHaxo 06a 3TH
HaNpPAKEHHs OCTAIOTCA, KAK PABH/IO, BBILUE JIOHYCTHMBIX 3HAUCHHIA.
[lpr mepefaBaeMoil MOLIHOCTH MEHBIIC HATYpanbHOH KouIeHcarop-
Han GaTapes FeHEPUPYET OTHOCHTENHHO HeGOIbUIYIO PEAKTHBHYIO MO
HOCTE, KOTOPAS JONOIHACTCH HAOLITOUHOH 3aPA/Iu0il MOIMHOCTBIO CaMOH
JuauH. B pesyasrare ¢ 000HX KOHIOB JIMHHMY CTEKaeT peakTHBHAs MOl
HOCTE GonbLias, 4eM B Jinnen Oe3 YIIK B Takom xe pexume (pue. 5.8, ¢).
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Puc. 5.8. Pacnpenenenne HANpPAACHUA H PeakTHBHOH MOWHOCTH no Aunun ¢ YIIK,
BRIIOMEHHOMN B €¢ cepe/lHHe:

@ — CXCMa JIHHUH; 6 — pacTipede/leHBe HAUDAKEHUA; § — DPACNpPeaeneHHe PeakTHEHOMN
MOUHOCTH

B ciyuae, korna nepeaasaeMas MOWHOCTS (O/bLLE HATYPAILIOH, reHe-
pauyA peakTHBHOH MomHOcTH Kb cyllecTBenHo yBennumMBaeTcs 3a cyer
BO3pacTaHUs TOKA THHHH, 3Ta MONIHOCTE B 3HAYHTENBHON Mepe KOMNEHCH-
PYET TOT AepMUHMT PeakTHBHOH MOLIHOCTH, KOTOPHIH BOZHMKAET B NHHHH
[pH NepesaBaeMoli MOIHOCTH 0obUle HATYpaibHo#. QfHako B oGweM
CiTyyae Mo;THOR KoMIeHcalli 3a cuet KB MoxeT He GhITh, N0YTOMY OCTaB-
UIHHCS AeUUNT TIOKPBIBAETCA 33 CYET HEPEAIOMICH U NPUEMHOI cHCTeM,
PeaKTHBHAR MOILHOCTh KOTOPbIX HANpaBiIeHa B THHKK (puc 5.8, 6).

Anst peanbHOM NHHAH ¢ YYETOM AKTHBHOTO COTIPOTHBJICHHA SMIOPHI
PCakTUBHBIX MOLUHOCTEH PACHONOXKEHE HECKONBKO HIDKE. 3OECh CKa3hl-
BAaeTCA BCTPEUHBIA 11€PETOK PEAKTHBHOH MOWHOCTH, O KOTOPOM TOBOPH-
:lock B oanaparpade 3.7.2,
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JaBvcAMOCTH Hanpaxedns Wa peieogax Kb or mepegamaemoii Momr-
HOCTH 1% PasiM4HBIX JNHH HaeannsuposaHHoi THMHEA 500 kB mpH cre-
nedH KomIeHcauuu 40 % npuBefeHHl Ha pHC. 5.9, U3 KOTOPOTO BHIHO,
410 3TH HanpsxeHus (U u U,y) MHOTO Blle JouycTuMbIX. [Ipy sToM

nna Gonee AMMHEON THHAH (1000 kM) Ta 3aBHCAMOCTH BRIpakena Gonee
ABHO, YeM A8 IHHH S00 kM.

s CHMMKEHHS HANPAXKEHUs [0 IONYCTHMBIX 3HAYEHHMH BA BBIBOZAX
KB HeofX0IHMO KOMIEHCHPOBaTE M3OBITOUHYH 3apASHYH) MOIMIHOCTH
JIKHUH H PeakTUBHYIO MOIHOCTE, renepupyemyo Kb. C atoif uensio na
BEBOE KB BRAOYAIOTCA PEeakTOPD!, XKEIaTeIbHO PeTyIupyeMbie (B 0CO-
GEeHHOCTH JIIA NPOTAXKEHHBIX THHHH), YTO HEOOXOTMMO /IS YMEHBILICHHA
MX OTPHUATENLHOIO BAMAHUA Ha NPORNYCKHYIO CNOCOGHOCTh JHHUH. [l
OTHOCHTEIRHO KOPOTKMX NHHMA 3Ta mMpoOnemMa MeHee OCTpa, TAK Kak
HanpaxeHde na Buiromax KB cnalo 3aBHCHT OT DRepeunaBaeMoii Mom-
HOCTH, M TTO3TOMY B 5THX CAYYafX MOLYT HCOONB3OBATECH HEYIpARIie-
MBI PEAKTOPLIL,

Buioyenie peakTopoB Ha BBIBOJIBI KOHAEHCATOPULIX BaTapei oTpuua-
TEIBHO CKa3bIBACTC Ha IPOMYCKHOHW CIOCODHOCTH THHHH, MOCKOIbKY
APH 9T0M YBE1M4HBaeTCsA 3HAYCHME Ko3hduureHTa B, SKBUBANECHTHOTO

YeTHIPCXIONICHHKA, Boibop PEAKTOpPOB ABISETCH OTAeAbHOH 3ajaued,
KOTOpaa 31€Ck He paccMarpHBaeTcs. 3Ta MHOro(paKkTopHas 3ajaua UMeeT
ONTHMM3AIMOHHBIH XAPAKTEDP P ABYX OTPAaHMHEHHAX: HanpskKeHU Ha
KB nomxHs! ObiTh He Bblle NOMYCTHMBIX 3HAYeHHH M NPONYCKHAA CRO-
COBHOCTE THHHK OOIKHA GBITh MAKCHMAJIbHO BOSMOXKHOIL. PeuicHue 310k
3aa4y cIeNyeT MCKaTh UM KaXIOTO KOHKPETHOIO cliydas C ydeToM
UIMHBI THHEH, MecTa yeTanoBkH YIIK, cTeneny koMneHcauus W ApYrax
daxropos.
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Brime Obln paceMorper cnydaH, KOroa ycTaHOBKA MPORONBHON KOM-
MECHCAIME BKIKYEHA B CepeIHHE THHUK. [Ipu cMeleHHH TOYKH BKIIOYe-
Hrg YELIK B Ty HIIH HHYIO CTOPOHY KapPTHHA MeHseTes. ke npunojstes
Pe3yNbTAThl AHATH3A PEXHUMOB JUTA Toi e nuunm 500 KB, uto paceMmor-
peha BellIE, W HPWU TeX XKe 3HAYCHWSX MoInHocTeH P, uTo yKalauet

’ 1301, 5.3, #o mpu exmovenun YIIK wa pacerosuun 250 kM or Hauana
THHHH,

Ipu cmemennn YTIK or uenTpa IHHWY B cTOpONY MEpeaaoliel che-
Templ (puc. 5.10, @) u npu P> P nanpsskeHue Ha 1eBoM BLiBojie YIIK

CHHXAETCA, 4 HA MPaBOM BO3pacTaeT (puc, 5.10, 6), uto obbACHAETCH
H3MEHEHHEM COOTHOLICHHS CONPOTHBICHNA HEPBOTO H BTOPOIC YYaCTKOR
JnHuH. CHIWKAETCA peakTiBHas MOIHOCT, renepupyeMas KB, B cTopony
Hepeaued  CHCTEMBl, HO OFHOBPEMEHHO BO3IPACTAET MOINHOCTS,
HAIIpaBleHHak B CTOPOHY NPHEMHOM CHeTembl. B pesyasrare yMenbpmie-

P> P PPy
. T )
PVl 250 kM 750 kM 2 P 23
} ” : —"i 30 kv “ 750 xm I
a)
U, kB
590
U kB
550
235
52(
} 520 820 T34 520
&y
340

593
8}

Puc, 5,10, Pacnpenenenne HampsakeHuss M DPEAKTHBHON MOUIHOCTH M0 JNHHHH ©
HeCHMMETPHYNBIM BRIWYeHuerm YIIK npu P> P, w P< P -

@ — cXeMa QuHMKM; 6 — PACTIPEIENEHAE HANPAKEHHA; § — pacnpeleNlenne peakTHBHOH
MOITHOCTH
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jiisd ATHHBL IEPBOTO yYacTKa THHHH OaNaHC PEAKTHRHEIX MOUHOCTEH
B HEM CKNIAJIHIBAETCH TAK, UTO, HECMOTPS HA HEKOTOPCE CHIDKCHUE peax-
rueHoH MowrocT Kb, 0 WeM ckazano BRIINE, HA 3TOM Y94CTKE BO3HHKACT
§30BITOK PEAKTHBHOH MOUIHOCTH, CTCKAIOILEN B CTOPOHY LPHEMHOH cHe-
teMBl (cpaBHATE € pHC. 5.8, §), re YIIK BKIlOYEHa B CEpPeAMHE JHHUH).
Mpu P < P, HalpsKeHHe H peakTHRHAA MoiHocTh YK co cToponn

nepeAarouIell CHCTEMBl CTaHoBsrcs OOIBINE, YEM dHAIOTMHMbIC Iapa-
METPHI ¢ Apyroi croporsl YIIK (puc. 5.10, 8), uTo 06BACHAETCA H3GBITOY-
HOM B JAHHOM PEXMME PEAKTHBHOH MONIHOCTRIO BTOporo, dojee AnMA-
HOFO, YHACTKa. JTa PEakTUBHAS MOIUIHOCTb CTEK3€T B KOHJACHCATOPHYIO
farapclo v, upPOXOd Yepes Hee, yuacTBYET B BRIpadoTKe AONONHUTEILHOH
peaKTHEHOH MOIHOCTH, OTCI0Na peakTHBHAA MOLIHOCTE KOHLA HEPBOLO
yqacTKa

Ql(l = Q}{2 + AQK & (5.24)
K 2rof peakTHBHOH MOWHOCTH J00aBNAeTcd W30BITOYHAT B 310M
peXKHUME PEaKkTHBHAA MOIIHOCTSL NEPBOTO YUACTKA JIMHUM, ¥ B PE3YIBTATE
B IPHEMHYIO CHCICMY CTEKAeT 3HAYNTEIbHAA PEaKTHBEAAL MOIIHOCTH, HTO
TpedyeT IPUMEHEHHA MED IIO €€ KOMIICHCA1IHH.
Brmouerne YITK Ha pacctosnnn 250 kM 0T KOHUA JIMHMM [IPHEQAMT
K TAKHM K¢ PesylbTaraM, HO €O CTOPOHBI MPHEMHOTO KOHH@ JTHHHH.
3u0pbl HALPSKEHWS H PEAKTHBHOM MOWIHOCTH ABJAIOTCH 3€PKAILHBIM
orofpakeuucm S0P, NPHBC/IEHHBIX HA pHC. 5.10, npn 5TOM 3MIOpH
peaKkTHBHOH MOUIHOCTH MEHSIOT 3HAK.

KOHTPOABHBIE BONPOCHI

| Kak onpemeisrores apaMeTPEL KPYFORBIX IMaTPaMM IHHMH MPH y4ETe KOMICH-
CHPYHOLWHX YCFpOlicTB?

2. ConocTaBrTe KPYTrOBbE JHArPaMMbl KOMTIEHCUPOBAWHON # MEKOMICHCHPOBAN-

HOI NHHHA B HA30BHTE BOIMOKHBIE OTIHYMHS.

Kak MaMCHAKTCS KPYLOBHE JHAIDAMMB! HEKOMIICHCHPOBANNIOH IHHHK TIPH BKIIO-

HEHHH IIYHTHPYILULELIO PEAKTOPA B €8 TIPOMCKYTOYHON TOUKE H BKIIOYSIIHH ETO

Ha 0IHOM M3 KoHUOB nHHuH? Kak 310 0TpakaeTcs Ha nporycKHoH cnocodiocTH

AHHHK?

4, Kak H3MeHSIOTCH NEPETOKH PeaKTHRHOH MOLIHOCTH B THHHH H paclipefeneHie
HANPSKEHHS 10 Hell APy BKTIOYEHHK IIYHTHPYIOIIETO PEAKTOPA B MIPOMEKYTOU-
Hoii ToYKe?

5. Kakde fABe 3adud BO3HHKAIOT IpH BKTHMCHMH NIYHTHPYIOIIETO PeaxkTopa Ha
nuHWKM? ONHIIATE aNTOPHTML] PELLEHHA JTHX 3a1a4,

6. Kak HTMEHAIOTCA KPYTOBBIC AHAIPAMME [IMHUHM R €€ NPONYCKHad cnocobHOCTE
npi Brameddd YIIK B ce cepeande u upn oepemewenny YITK va oaun w3
KOHIOBR?

7. Kak WIMEHAKTCH NepeToKH PeaKTHBHON MOLUHOCTM H PaclIPee.leHHE HAlPIRE-
HWA N0 NMEMM 0pu BKIKOdeHuH YIIK B ¢¢ ccpeaumne ®B pexumax P > P H

P< PH'AT?

W
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8. OnuiiTe pacTipeeleHue HANDSREHUI H PEAKTHBHOH MOUIHOCTH 1PH BKITIOue.
wuy YIIK Ha pacctoanun 0,250 ot HavaTa nummn, 3Hauenns peakTHBHON MOg-
HOCTH HAYA1A H KOHUA JIHHAH DOACHATE ¢ IOMOIILI) KPYTOBBIX AHATPAMM,

9. Moschute, noveMy npu Bemouenny YK B CepenuHe WIeaTH3UPOBARHON IHERY
PEAKTHBHELC MOLIHOCTH HA4ANA 1 KOHUA THHUM B PEKHME XOI0CTOTO X0ila (P = ()
OCTAIOTCH TAKHUMH K€, KaK ¥ HEKOMMICHCHPOBAHHOR THHHU.

10. Ecau nopeHecTd TOUKY BK/IOYEHMS WYRTHPYIOWIETO peaktopa W3 CEPEINTIL]
JIHHHHM B €€ HAUaN0, TPONYCKHAs CILOCOBHOCTE 1MHMY BO3PACTACT IO TIPOITYCKHOIM
CIOCOGHOCTH HEKOMMEHCHPORAHHOH JMHUN. ECiM NMPOBECTH Ty KC ONepaLMio
¢ VIIK, To nponyckuas ciocoGHOCES IMHYN OCTAETCA BHIHIE, YEM Y HEKOMTTEHCR-
POBAHHOH, XOTA M HECKONLKO CHWkaeTcd. B uem npuunna?

FfAQBQ wecTon

PACHETbl HOPMAADBHbIX U MOCAEABAPUAHBIX

PEXUMOB DAEKTPOMEPEAAY CBEPXBbICOKOIO

HATIPAXKEHUA. NOTEPU MOLLHOCTU U DHEPTUU
B AUHUAX CBH

6.1. O6wmMe noAoXeHUs

PacyeTsl peXXHMOR 3TEKTPOTIepeNad B COOTBETCTBUHM ¢ HX LETAMH
H 3333a9aMH MOTYT ObITh Pa3AEACHBl HA JBE TPYIIIIbL.

K neppofi 13 HHX OTHOCATCH pacuemsl, CGAIGHNBIE C NPOEKMUPOSA-
rutenm adermponepedayy. VX Ueisi0 ABISSTCA ONpeleieHHe OCHORHEBIX
11apaMeTpoB ¥ cocTasa o0OpYAOBAaHMA BISKTponepedaun, obecrcdenue
Ha/[eKHOCTH ee paboTel, yao0cTRa IKCIIYaTalHy, PeMOHTONPUIOAHOCTH
H BOIMOKHOCTH €¢ MOASPHH3AIMH B TIepciiekTHBe. B 3THx pacaerax
OTIPEAETIAOTCA €€ HOMMHANLHOE HANPAMEHHE, CXEMA, CeUSlUs NPOBOLOR
M KOHCTPYKIMS (aser (MochemAee, eCcIH OCBAMBACTCS HOBBIH Kiacc
HAUPSOKEHUA), MOLWUHOCTH TpaHc(opMaTopos, aBTOTPaHCQOpPMATOPOB H
KOMIICHCHPYIOMIUX YCTPOHCTB H MECTa MX YCTAHOBKM, IOTOKH aKIMBHOH
H peakTUBHON Motunoerel, mponyckuas crocotuocTs {1 npu geodxonm-
MOCTH MEPOTIPHATHA 110 €€ MOBBIIEHUIO), & TAKIKE APYTie aHHRIE, KOTO-
phiC MOFPYT TOTPEOOBATHCS HPH COOPYXEHHH JaHHOH anekTpomepesayn,

K apyroit rpyine pacyeTOR OTHOCATCH 3RCHIVAMAYHOHNBIE PACYEMbL
OPUMEHUTEIBRO K DCKTpOTepesade, Haxomaeiica B 3KCMITyaTamkH,
napaMeTpsl M COCTAR 0OOPYROBAHHA KOTOPOH H3BecTHH. Mx ocHoBHOM
UENBIO ABIAETCA OupeeNeHle YeIoBHH, IPH KOTOPBIX 00eCIeuUBAIOTCS
MHIUMMHA3A0HS TOTEPh AKTHBHOH MOIIHOCTH, JHEPTHH U MUHHMalbHas
ceDeCTOMMOCTE MEpeTayH MEKTPOIHEPTHN. K OKCNIyaTaAlIHOHHbIM pacue-
TaM MOXKHO TAKAKE OTHECTH PACUETH PEMOHTHEIX PEKHMOB, KOTOPHIE MpO-
BOAATCH B LENAX 00ECIedeHHE HAASKHOCTH TEKTPONEPEaayl B dUHOM
PEMOHTHOM peXKHME, €¢ IPOTTYCKHOH CleceOHOCTH, CTaTHIeCKoH U qHHa-
MHYECKOH YCTOHYHBOCTH CBA3BIBAEMBIX JIEKTPOIHEPTETHUECKUX CHCTEM,
TpebyeMblX YPOBHEN HATPIAKSHNA HA [IPOMEXYTOUHBIX TOICTAHLHAX.,

OcoOeHHOCT HpPOEKMHKBIX PAacYemos, Kak TpaBHIo, 3aKIovaerc
B HENO;IHOTE H HeTOYHOCTH HexonHo# wAdGopmaunn. [Tostomy mpoekr-
Hble pacdeTs pexumos anekrponepenad CBH na neppom vraie oGbiuno
BEAYTCH C y4UeTOM pana AOTYINEHUH, KOTOpHIE, YIpOWwAs BHIYHCIEHNS,
B TO K¢ BpeMf He BIAMAT HA NPHHUHINANbLHEIE pellelus.
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Ha oroM s1ame oSerano He yUHTEIBAKOTCA TOTepH aKTHBHOH MOUTHOCTH
B TPAHCGHOPMATOPax, aRTOTPAHCHOPMATOPAX v peakTopax, @ TAKXKE NOTEPH
HA KOPOUY B CHIY HX OTHOCHTENBHOH Maioctn. Kak MOKA3bIBAET OMEIT,
TH ZONYLIEHHA MO BIMAOT HA BLIOOP OCHOBHLIX HAPAMETPOR MEKTPO-
Hepefadd B CocTap ee o0opyaosannd. OmHAKO HA NOCAEAYIOIMX DTANAX
TIPH TEXHHKO-3KOHOMUYECKOM COTIOCTABNCHNY JAHHOT(G BAPHAHTA DIIEKT-
polepesadn ¢ IPYrHMH BAPHAHTAMH 3TH NOTEPH AOMKHEI OBITE YITEHBL

B sxcnavamayuonnex paciemax pexuMOB YYHTHIBAIOTCA, KAK UP3-
BUIO, BCE MOTEPH MOIHOCTH M 2HEPTHU B TPAHCHOPMATOPAX H ABTOTPAH-
copMaTOpPaX, PedKTOpax M JIPYTHX KOMIIGHCHPYIOLUMX YCTpoicTBax
BJIMHWAX, B TOM THCIE TIOTEPH Ha KOPOHY H YTEYKH [0 HWIOIATOpaM.
Kpome Toro, MpUMEHHTEIBHO K KOHKPETHBIM YCIOBHAM IPHHUMZIOTCS BO
BHHMAHUE BCE OTPAHHYEHHA MO 3HAYEHUSIM TOKOB, YPOBHAM HANIPAKEHHA,
Oa1aHCy peakTHBHOH MOIMHOCTH B y3/JaX 9AEKTPONEpPEavin, a4 TaKwkKe
OTPAHWUCHUS, CBA3AHHBLIE € HIHOCOM 000pYi0BaHMS, HAXOIALMIETOCA
B OKCIIyaTalldH. B HHX Takke YUHTRBAIOTES Bee 0CODEHHOCTH CXEM KOM-
MYTallHH, BO3HHKAIOUME B NpoUecce sKkemayarauun. OQcoboe REHManHe
AONKHO YACAATBCS PEMOHTHEIM H MTOCTEaBapHAHBIM PeKHMAM.

Dnekrponepenasy CBH Moryr HaxoguTbed B OTHOM H3 CIEIYIONMX
PeKUMOB: HOPMAILHOM, TOCICaBAPUAHOM, 0CODOM, HEPEXOIHOM JISKTPO-
MAFHUTHOM, TICPEXOAHOM YIEKTpOMeXaHHueckoM. OfecneueHHe HAIex-
HOH paloTel JNEKTPOTIEPEIA4H BO BCEX DTHX pEXHMax SBIAETCS OCHOB-
HEIM YCIOBHEM IIPOCKIMPOBAHUA H NOCAEIYIOIEH ¢ DKCILIYATaLl|uH.

Tont nopmaasreiyv pexcumos TOHAMACTCS. ANMTEIbHEIH PeXHM, TPH
KOTOpOM BCe 000pY/0BAHHE SNEKTPOLEPEIAYH BKIIOUEHO (34 UCKIFOHe-
HHEM PeakTOPOR B HEKOTOPBIX PEXHMaX) H B paboTe HAXOAATCA BCE LETH
sy QORIMHO pacteTsl HIPOBOIATCS LI PEKHMOB HauGounklieii nepe-
LaBaEeMOH MOIIHOCTH (3MMHHMHA BeUep)} H HANMEHBIIEH MOIHOCTH (1ETHAS
HOYL). BEenu oGracTi cymecTBoBanKs 9THX PEKHMOB OYIYT HaXOAWTLCS

B JODYCTHMBIX TPaHHLAX, TO BCE NPOMEKYTOUHBIC PSKMMbL TAKIKE MOTYT
OBITE OCYIIECTRIICHEL

Hon nucaeasapuiinoim pexcusom TOHUMIETCH PEXRHM, IPH KOTOPOM
4acTs 00OPYA0BAHHS 2IEKTPONEPERAYH OTKIIQYEHA. JTO MOXKET OBITH
OHA W3 [ICHEeH JHHWH, aBroTpaHcdopMarop Ha OAHOH U3 NOACTAHUMI
JJIEKTPONEPeIaTH, CHHXPOHHBL KOMIIEHCATOP U APYTOE OCHOBLOE 060py-
dosanue. [locneapapHitAbte pesyuMbl MOUYT OBITE B HaCH KakK MaKCHMal b-
UBIX, TAK H MHHHMAILHBIX HArpy3ok. OCHOBHAA 3a)ada pacyera [ocaea-
BAPUHLBIX PEKHMOB 3AKTIONAETCA B OTIPEISIEHHN SHAYSHRH HAMPAKEHUA
Ha NMOACTAHINAX, TOKOB B TIPOBOIAX JHHHH, KO3QOUIMEHTOB 3aIaca no
YCTOH4HBOCTH CBA3BIBAEMBIX CHCTEM W ADYTHX napaMeTpor pexuma [lpu
OTKJIOHEHHU MapaMeTpos pekuMa 0T AONYCTHMBIX [0 [OCNeaBapHITHBIM
YCIOBUAM 3HAYCHHHA HeobxXoauma paspaboTKa MepompHITHE No Beile-
HUI pekHMa B ZonycTuMble TpaHHUbL /|11 nuanit CBH nocneasapwii-
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HBIii PEXHM MOXET NPOJOIKATECA OO Cyrok M (omee, moaTomMy 3ToT
pexHM TAKKe PACCMATPUBACTCA KaK JUTHTENLHLIH,

K ocofibtm pescusmasm OTROCSTCS HenonHodasHee, HECHMMETPHYHBIE,
HECHHYCOHIANLHRIE PEXHMBI, A TAKKE PEKHUMBI 0AHOCTOPOHHEIC BKIHO-
yeuus (CHHXpoHH3aLUONRLIE). Henoanopazimie pexcumst B tuuuax CBH
gO3HMKAIOT TONRKO Ha BpeMsa KparkoBpeMedHoH OCTOKOBOH naysei
g upkIe onHopasnoro ATIB. InurensHble HETOMHOQA3HbIE PEKUMBL 1T
munnit CBH HexapakTepHBl, 1103TOMY 3jlech 3TH PeXHUMBI paccMarpu-
BATRHCH He OYyAYT.

Hecummempuunsie M HeCunycouddibHule PeXCuMBbl TAKKE HeXapak-
repusl A0 anexrponepeaay CBH. Harpyskw moxacranuuii CBH Beeraa
CIMMETPHYHE H CHEYCOWTaNbHBL Hecummerpuunsie W HeCHHYCOMAAIb-
HblE HATPY3KH BO3MOXNKHB JUISL OTAETBHEIX TIPOMBILLIEHHBIX IPE/ITPHATHHA
MIM [EXOB, KOTOPBIE MHTAOTCHA, KaK IIPABHIO, OT CETH HANPMKCHHEM
10 110 kB, Yupreisas crporie cankiuuy 3a gapywenue N'OCT Ha kagectBo
N IEKTPOIHEPIHH, Ha 3TUX NPEIPHATRAX TPRHAMAOTCH MCPBI 10 KOMIICH-
CALMH BHOCHMBIX HCKAKEHHH, B PC3yNLTATE UET0 3TH MCKAKEHUS 0 CeTd
CBH He noxonsr.

Pexcusm oonocmoponnezo 8KIOYENYA, HER3NPAA KA €0 OTHOCHTENb-
HYI0 KPATKOBPEMEHHOCTh, MOXET OKa3aTh 3aMETHO¢ BO3JEHCTBHE Ha
yenoeus paborsl snextponepesass CBH wn cocras ee obopynosatus.
TosToMY B A2ipHelEM 3TOT PeskUM OY/IeT pacCMOTPEH.

KparkoBpemeHHbie TTepeXOAHbIEe IIPOUECCH, CBA3aHHEIE C BKIOYCHHEM
H OTKJIOYEeHHEM KOMMYTAHHOHHON annapaTyphl H NPHBOANLINE K BOZHHK-
HOBEHUFIO TIEPEHANIPAKEHHH, 3A¢Ch paceMarpusaTecs He OyayT. He Syayr
TAKXE PACCMATPHBATLCS REPEXOOHBIE INEKMPOMAZHUNTHEIE U SEKMPOMe-
xanuyeckue pexcumsi, |11 N3YUEHHS 3THX PEXHMOB TpeOyloTcs HHBIE
MCTOABL M HHOH MareMaTHOeCKHHR alllapar, 1I03TOMY OHH W3JaraloTed B
IPYTHX Kypcax.

B Hacrosiiee BpemMs Npu HAIHUMM MOMIHBIX [POMBIINEHHEX IIPO-
rpamm THITAa RASTR u Op., HCIIONB3YEMEIX JJis PACYeTa CIOMKHEIX MICKT-
pHYECKHX CceTeil ¢ DOMBIUIHM KOIHYCCTBOM Y3710B M HCCKOIBKHMM KJac-
CaMH HAMpKEHWH, pacyeT YCTAHOBMBIIHXCA pPEXHMOB OTUEHBHOH
31EKTPONEPE/Iauy KK IMEMEHTd CJIOKHOH CeTH MOXKET OBITH BbILIOJIHEH
¢ MOMOWIBI0 JTHX nporpamm. OTHAKO B NPOSKTHBIX pacderax (a TeM
bonee B yueOHbIX) yaoOHee BBIASTHTIbD TaHAYID WIEKTpOnepe/avy M3
CXeMEI Beeill CHCTeMbl M RECTH €¢ PacyeT HE3aBUCHMO OT PEXUMOB
ocTanbHEX ee yacTel. Tepenaroias U NpUeMHag CHCTEMBI B 2TOM Cllyuae
MOTYT OBITh Lipe/ICTABAEHB! [IWHAMH HEH3MEHHOTO HANPSKEHHA B Y3/1ax
NPUMLIKAHUA jauHo# snexTporepesadu. IIpy HeoOX0AUMOCTH Kaxkaas
U3 CHCTEM MOKET OBITh IPEACTABACHA TAKKE IKBHBAISHTHBIM COTIPOTHB-
TEHMEM, NPHBEACHHBIM K Y31y NMPUCOSTMHCHHS TEKTPONEpPEnadr, Noa-
KTIOUEHHBIM © IPYTOit CTOPOHbI K UTHHAM HEM3MEHHOTO HAIIPAKEHHA aH-
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HOR cCHCTeMbl. O6L4HO 310 Heo6X0nHMO IIPH OTpeaeIeHHH NPONYCKHO

CNOCOBHOCTH ANMEKTPOTCPeaTH U npH pacueTe peXUMOB ONHOCTOPOH-
HETO BKIIOYCHUS.

6.2. PacyeT pexuma srekTponepesay CBH
6e3 NPOMEXYTOMHBIX NOACTAHLMI

6.2.1. Bo3MOXHLIE CXeMbl IAeKTponepeAdy

Cxemnl anexTpouepenau MOTYT OLITE PA3HGOOPA3HEIMH. DilekTponepe-
Aada MOKET OBITh Ge3 MPOMEXYTOUHBIX HOACTAHIIHA, UMETE OTHY WM
HECKONULKO TAKMX MOJACTAHIINH, PA3THYHOE KOMHYECTBO eneil Ha Pa3HBIX
YHAaCTRAX; CXEMBI IPHCOEIMHEHHS HIEKTPONepeNadn Ha Nepeaaromei 1
NIPHEMHOM TTORCTAHURSX MATYT OBITh PazsiuyHel U TJ1,

InekTpornepenayy 6e3 NPOMEXKYTOUHBIX NOACTAHUMHA MOTYT OLITh pas3-
ACNEHR! Ha ABa Buaa, K mepsoMy U3 HEX oTHOCATON TPAHCIIOPTHEIE 3MEKT-
porepemadu, PPEIHAHAYCHHBIC A1 TICPeNaun %IeKTPUICCKON IHepriu
OT YIAICHHOH MCKTPOCTAHUHE B NIPHEMHYH CHCTEMY. Ko BTOpOMY —
MEKCHCTEMHBIC NIH BHYTPHCHCTEMHEIC CBA3H. BO3IMOMKHBIE THIBI TaKux
JNCKTPONIEPE/1ay NOKA3aHbl Ha puc. 6.1,

Ha stom pucyske ycnosHo mokasaHel ofgonenHbie JIHHHH, XOTH Ha
TIPAKTHKE 3TH JIULIHE MOTYT OBITh ABYX- HIIH MHOTOUEIHBIME (OCTENHTE
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Puc. 6.1. Bosmoxnbie cxemor 3TeRTponecpenay Ge3 MpoMexyTOYHBIX oTHOPOR MO -
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@ 7 AICKTPOCTAHINA — IIPHCMHAA CHCTEMA ¢ ABTOTPAHCHOPMATOPOM Ha HpHEMHOIH

OOOCTAHLHY, 6 — ITCKTPOCTAHIIMA — [IpHEMHax cHCTeMa ¢ YUETOM 3IKBHBAUCHTHOTO
COIPOTURBICHHA CHCTEMBL, 6 — MEMNRCHCTEMHAH CBA3L C ﬂBTOTpﬂHCdJOpMB.’l‘Op'dMH Ha Hepe-

AAIOUICH H IPHEMHOH MOACTAHUNAX; 2 — MEKCHCTEMHAS CBA3b aBTOTpanchopmMaTopom
Ha nepcerakuedf DONCTanUuH
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xCHCT'

Ha HEKOTOPBEIX MEXCHCTCMHBIX cBA3aX). [Ipd 3TOM JpyrHe LHend MOTYT
pATH 10 APYTUM TPaccam H, CHeOoBaTeIbHO, HMETh APYTHE apaMeTphl,
HUMETE [POMEXYTOUYHBIE NOACTAHIHH H T.A. [[09TOMY METOTHUECKH Leie-
cooOpaspee PaccMaTpHBaTh OOHY lenb. B ciiywae, ecnd BTOpas Uenb
IBYXLETIHOH 3MEKTPONCpenadl wiaelTH4Ha NEPBOA, TO JTH [IBE LENH
MOTYT PACCMATPHBATLCA KAK €AMAOE LETOE & COOTBETCTRYIOUIHM HIMEHe-
HHEM APAMETPOB CXEM 3AMEULEHUA IEKTPONCPEIAYH,

Ha mepedarolleM KCHIE 3IeKTpoiiepenaia Moxker OBITh BRIIOYEHZ
Wil HA NIMHB] BBICIIETO HANPAXKEHHA EKTPOCTAHUMH, HWIW HA IIMHEI
ncpenaroilell CHCTeMbI TOr0 K€ HOMHHANBHOTO HampakeuHi. Kpome
TOr0, OHA MOXeT OBITEL CBf3aHa ¢ MIMHAMH NEpelalollell CHCTEMEL Yepes
aproTpancdopmatopsl. JIHAWMH SnexrponepenadyH Ha TPAEMHOM KOHLC
MOTYT 33XOJHTh HA IIUHBI TOTO K€ HOMHHANBHOLO HANPDKCHHA, 4TO H
caMa 3NMEKTpoNnepeaatia, il OBITE CBA3AHEI C IUMHAMM CHCTEMBI 4YEpes
aBTOTpanchopmaTopsl. Pasymeercs, pHBEACHHEIE Ha pHC. 6.1 cxeMbl He
MCUEPIBIBAIOT BCET0 MHOTOOOpa3HA BO3IMOKHBIX CXeM IeKTponepenay
H¢3 IPOMEKYTOUHEIX Mo cTanIHil. O HAKC OHH NIO3BOISOT PACCMOTPETH
OCHOBHbi€ XAPDAKTCPUCIHKH PEHKHMOB, IPHCYIHE OOJILIMHCTBY TaKHX
sneKTponepesal.

PaccMOTpHM HEKOTOpblE OCHOBHBIE [ONMMKEHHSA, KOTOpHIE OyayT
HCTIIONB3OBAHEI B abHEHRIIEM.

OnHHM U3 TaKUX MONOXKEHHH ABNAETCA AONYIUSHHE O HEN3MEHHOCTH
HANTPAKECHHH B HAYANE W KOHLE ACKTPONEPCIauH. D10 MOMHO MOTHBUPO-
BaTh CNEAYIIIUMH COO0paKeHUAMH.,

Ecnu sickrponepenasa noAKIHOYMEHa K TEHEPUPYIOIIEMY Y31y, Hanpa-
HeHMe B HeM OyIer moajep:KHBaThCH 3a cueT Bo3DyXIeHHA TeRepaTopoB
storo y3na (puc. 6.1, a, 6). llpn NOAKIIOHNEHWH IEKTPONEPEIAYH
lla nepenawile 1iId npueMHOR moacTanonu k wnHam CBH, kotoprie
CBS34HBI ¢ ITMHAMHY HEASMCHHOTO HANPSKEHKS CBONX CHCTEM Yepes aBTo-
TpaucQopMaTopsl, OcHameHHwle ycrpodcrBamu PITH (puc. 6.1, a4, @),
Hanpsokerne Ha muHax CBH Momer momaepkHBaThcs HEH3IMEHHEIM 33
cueT aTux yerpoiters. OTMETHM, Yi0 TAaKoH 1TOOX0A CHPABENIHB TOIBKO
IIPH pacieTe YCTAHOBUBIINACA PEXUMOB,

SnekTpoliepefatia MokeT OBITE DOAKILIOUeHA X 1mpHaM CBH Takoro ke
K1acca HamPSKCHES NOACTAHIMK MIPHEMHOH HMITH Iepenaroliedl CUCTEMEL
O0bI4HO 3TA MOACTAHLHA ABIAETCA O/IHON M3 Y3.I0BHIX NOACTAHIME CHC-
TEMBI, M HA Hel, KaK NPAaBUIIO, JOJDKHEBL OBITE CPENcTRa, 0DECTIeYHBAIOMHE
Oa1aHC peakTUBHOH MOMHAOCTH B 3TOM yine. [lostomy Haupmxenue Ha
ITHX ITHHAX TAKKE MOKET GbITh IPHHATO HEHIMEHHBIM (CM. puc. 6.1, &, 2).

Hruoraa nmunsl CBH, ya koTopble BRIKYMEHA JaHHAA SMEKTpOnepenasa,
MOCYT ObITh OTAEICHBL 0T UMH HEH3MEHHOIO HalpsoKeHus Mepelaoimel
HIH OPUEMHOH CHCTEM HEKOTOPHIM JKBHBANEUTHBIM COTIPOTHBIECHHEM
T0 CONPOTHBAEHHE MOXET ObITh HAHAEHO NO MOAY/IAM TOKA HIM
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MOIIHOCTH TPeX(hasHoro KOPOTKOTO 3aMBIKaHuA Ha muHax CBH nanmoi
MOJCTAHUHMH (3TH BeIHYMHB! JOJKHBL OBITh H3IBCCTHLE H3 PAcYETa TOKOR
KOPOTKHX 3aMBIKAHHH B 9TOH CHCTEME):

xCHCT = UiOM/SK

HIIH

Yeuer = U/ (B (6.1)

JUIA wivH OeCKOHEYHON MOMEOCTH Xeper = 0.

$.2.2. OcHOBHbIE YPABHEHUA U CNOCOGLI 3UACGHMA UCXOAHDBIX
ACHHBIX

teapto pacueToB HOPMATEHBIX PEKHUMOB SBIAETCA ONPECICHHE napa-
METPOB PCKHMA B Y3MaX ANEKTpONEpe/iadr (HAIPSKEeHHA, MOLUTHOCTH H
Toka 110 ¢¢ KoHmam). Pacnpenenenue HanpaKeHus 0 APYTHX 1apaMeTPoOs
PeKUMa BAONG JHMHHM B DTUX DacyeTax OOBIYHO He aHaiH3UpyeTcs,
HexmoyenneM Moker GHTB OUpeAENEHHE HATPIKECHHA B cepeiuHe
TTHHMH (1718 TPOTHMEHHBIX JTHHUH) B PEXHME MAIIBIX HaTpy30K ¢ LEIL
[IPHHATE B Cllydae HEOOXOIMMOCTH COOTBETCTBYIOIIHE MEPHI.

[Ipu pacuetax pexima OyaeM MCXOLUTD H3 TOTO, 4YTO MAPAMETPhHI CHC-
TEMBI (CXEMBI 3aMCUICHUA) HIBECTHEI, IO3TOMY OIIPEISNATCH TOIBKO
NapaMeTpe! pexuMa. B 2Tux pacderax aunma ob6eruo TIPEACTABINETCS
KaKkoH-1mG0 cXeMoil 3amenieHns. Yenosumca, 9T0 B adbHeHmeM B pac-
uerax OymeT Henonssopasa [T-cxema, IapaMeTpsl KOTOPOH Onpeaeisores
B COOTBETCTBHH ¢ MPABWIAMH, H3NOKEHHBIMH B 1T, 4. Tlpn sTom TI-cxema
YUHTEIBAECT KOTHUICCTRO HEICH JIMHUH,

MapameTpsl peXHMa 0 KOHLAM PaCCMATPHBAEMOH JTMHHH (puc. 6.2)

CEA3AHBI H3BECTHOH CHCTEMOH ypaBHEeRNi, rhe TapaMeTphl YKA3aHBl KaK
MOIYIH KOMITEKCHBIX 3HAYCHHIH:

. )

Uy . ut, |
Po= 7. sinay, + = sin(d, —a,);
11 12
Ui Uity
g, = 5T C0Say — o Cos(By, — y,);
11 12
L (6.2)
U; Uy .
P, = —Z-: SiN oLy, + sin(d,; + oy )
22
_ U :
g, = - S COSOy t = c0s(8;y + ay).
22 21
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Prc. 6.2. CxemMa 3aMelDeBRsA JMHMN 3TexTpoffepénnmu Ge3 MpOMEeXKYTOMHBIX mOa~
C¢TAHIHH

r1e Zyy, Zy; — CoBCTREHHBIE CONPOTHBICHHA HAYana W KOHLA JHHHH
COOTBETCTBEHHO; Z ), Z;] — B3aHMHBIC COTIPOTHRICHHS HAYAIa H KOHLR
RUHHMH;, O], Olygs O3> Gy — AOHNOIHHTENBHBIE YTIILI 3THX CONPOTHBIE-
HHi; 85 = Oy — YIUBI CABHIA 1O (ase MeKAY HANPIKEHUAMHU 10 KOH-
naM JTHHHH. s

JUtst cuMMeTpudHoi THEHE Y = Yooy 211 = Zogs Z12= 2915 1812 =
= {821' = a.

B ciyuasx, KOT4a B NPOBOAUMOCTAX Y[ OTCYTCIBYET NEHCTBRTENbHAA

cocrapastoman (g = 0), T. €. mOTepH Ha KOPOHY HE YUHTBIBAIOTCH,
P =P Py = P;.

O6BIYHO NOTEPH MOIIHOCTH H YHEPTHH HA KOPOHY PACCYHTRIBAIOTCH
UHLIMH CTIOCO0AMH B COOTBETCTBMHA ¢ «PYKOBOIAHIHMA YKa3aHHAMH 11O
pacdeTy IOTeph Ha KOPOHY» U 3aTEM YUYHTHIBAIOTCS B BUAC 0TOOPOB MOIII-
HOCTH 10 KOHIAM JMHHH, & B PLIE CAyYacE B [IPOCKTHHX pacdeTax OHM
BoOOLIE HE YYHTHIBAWTCA. ToTma nomepeyHbie NPOBOANMOCTH CXEMBI
3aMCHIEHHS TPEICTABIMIOTCH TONLKO GMKOCTHOH COCTaBIAIOWCH. D70
IMHPOKO pacHpocTpaHeHHki npueM. Tak, HanpuMep, B U3BCCTHHIX FIpO-
rpamMMax pacyera pexnmoB ciroxioit cetn RASTR, REGIM u np. axThB-
1ag COCTABIANIAL NONepeyHOil NPOBOIUMOCTH THHMHA HE YTHTBIBACTCA.
[TosToMy B manbueiineM OymeT YUMTHIBATLCH TONBKO €MKOCThL [MHHH.
B To e Bpems NpPH pacuere NapaMeTPOB CXEM 3aMEICHHA A0CTATOMHO
NPOTSXEHHBIX JIMHHE B IONEPEUHON NPOBOMMMOCTH 3THX CXEM 6yne"£
NOABIATLCH AKTHBHAA cocTakadoai. Bonpoc yyera nin HeydeTa 3TOH
cocraBnsiomedl Gyner 3aBHCeTh OT NOCTABNGHHOW 3afauM M JOIGKEH
PelIaTbCs B KaXA0M KOHKPETHOM Cl1ydae.

JInsg MUHMM, PeACTaBISHHOH TOTBKO TIPCONOABHOH BETBBIY CXEMBI
3amemicuus Oe3 ydera monepeiHOH NPOBOAHMOCTH, NIEPBbIC ABA ypaBHe-
HHA 13 (6.2) MOTYT ObiTh NPEACTABAEHBl B CTIEAYIOMEM BHAE!

181




2

_ b 2 .
P, = ~Z—n simeoyy + n sin(d — ay);
) (63)
U, U,
' —
Q) = > cosop— cos(d — ap),
Zy n
Tae Zy — MOAydb [POTOTBEHOIO CONPOTHEIEHMS CXEMBI 3aMEINEHUS:

Oq— JOMOIHUTCALHEIHN ¥YIoJl 3TOre CONpoOTHBICHNRA.

Ypasaeuns (6.3) OynyT CIIpaBe;[iuBHl 114 ONpeJeNeHus SHAYECHHI 7
M ) B UPOOONBHOM BETBU CXEMBI 3AMENCHUS, KAK GVIET OKAAHO HIKE.

PeaxkruBHas MOMIHOCTD Haudna jIHHHH ¢} moxer OBITH HaHdeHa 1o

YPaBHeHHIO GanaHca PEeakTHBHBIX MOIHOCTEH B yane / ¢ ydeToM 3apsi-
HOH MOIHOCTH JHHEWH (. AHATOTHTHEIM 06pa3oM MOXeT GwiTh Haji-

A€HA PCAKTHBHASA MOIIHOCTh KOHUA IHHUH ().
HeTripe ypasueuus (6.2) copepkar ceMb HEHZIBECTHBIX: Uy, Uy, Py,
Py, 0. (5, 8, I0ITOMY peleHHE ITHX YPaBHEHHI B OBIIEM BU/EC HEBO3-

MOxHO.  HeoOXomuMo  331aBaThes  KaKHMU-TO  TpeMs mapameTpami
PeimKHMa, co0Dpasysch ¢ HHXKEHEPHON Lenecoodpa3HOCTBIO ¥ OIBITOM
MoXoOHBIX pacteToB. B Kawecrse TaKMX MapamMelpoB MOTYT paccMatpH-
BATHCA aKTHBHAA MOIHOCTL B HAYade WIM KOHIC JHHHH, OTIpeaenseMas
JHCTIETIEPCKUM IPAQHKOM, HATIPSUKCHHS B HATANE U KOHUE THHHH U] M

U2 U PCAKTHBHAM MOIMHOCTE TAKKC B HAYAJIS HIIM KOHIIC THHHH,

Cyweersyet g8a cnoco0a 3a1aHuA HCXOHBIX TAHHBIX.

B nepsoM W3 HUX 33/)a10TCA BCE MAPAMETPBl PEXKMMA OALOT0 H3 KOH-
0B JIUHYH, Aaupumep P, Uy, O (wm Py, Uy, 05), 1 ¢ HCIOAB30BAHHEM
{6.2) onpedensrorcs [IAPaMETpPHl PEKHMa e APYTOT0 KOLA,

Bo Bropom criocobe 3agarorcs akTHBHAS MOIMHOCTD HAYA1a JTHHHH P
H MOIY.IH HaTIPXKCHHH B HAYAlE W KOHIEE JTHHUH [/ 1> Uy (uma Py, U, U5).
OctazpHele TapameTpsl peEMa LOAJIEHKAT OIpeIeICHuIo. 3HaueHue
MOINHOCTH | 31eCh OMpeTeusieTes PeXUMOM, A KOTOPOTO IPOH3BO-

adrcs pacver. [(as pexuma HanGoIRHX HATPY30K NPHHHMAETCA MAKCH-
MalibHAs MOLHOCTE, KOTOPas MOKeT ObITL nepegaHa MO JMUMH B COOT-
BETCTBHH C JUCICTYEPCKHM TPAPMKOM, 114 PEKHMA MAJbIX HATPY30K —
MUHMMATBHAS NIEPENABaEMan MOIHOCTD N0 TOMY TpadHKy.

bomsmoe 3naucHue UMeIOT Hanpsxenus 10 KoHuam aumuk U u U,

KOTOPEIE HE MOIYT OBITH OPUHSTBHI [POH3BOARHO M JAOMDKHB OTBEYaThb
OMpPeIeIeHHbIM TPeOOBAHMAM: OHH JOMKHBI COOTBETCTBOBATH PEHHMY
paboThl aneKTpolepeaadt, a B pexuve BAMOOIBIMX HATPY30K B HEiX
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TaGanma 6.1

HagGonsmue padoune B HanGonbye pacieTHble INATERUA HANPSKEHUH

Uyane KB Usg pes> KB 46 pacw KB
330 363 355
500 525 320
750 787 780

CHMKEHHS [10Tepb AKTHBHOH MOIMHOCTH WX Nenecoo0pasHO NOLAepiH-
BATH MO BOZMOKHOCTU DONEC BEICOKHMH.

TOCT 721—77 pernaMeHTHpPYeT 3HAYEHMA AIATEIRHO AONYCTHMBIX
{auGOTBIIHX PaGounX HANPSKEHUH, OMpeIeTIeMbIX yCIOBHAME PaboThl
oBopynosalius MoncTaHui: s cetedl 330 kB Uy pab 11U g V1A

ceteit 500 u 750 kB — 1,05U,,,,. OTH 3Ha4euns IPHBEACHR B tabn. 6.1,

TH ke HAIPAKEHHs MPHHUMAIOTCS B KauCCTBE HAHOONBIIMX pabOYnX H
Jnd THHMH Ylekrporepesaun. B 1o xe Bpemsa pandonbluue pacucTHBIE
3HATEeHHs HANPSXKCHHH peKoMeHyeTCs MPUHHMATEL HECKOTBKO HHKE 3Ha-
N [¢]

sennit Uyg pa6 (Ha 1 % 01 HOMUHATA AN NHRHH 500—750 kB ural,5 %
s muHEE 330 KB). DTW 3HaY€HHs TAkXKe TPHBEACHB B Tabn. 6.1.

B cnyuasx, xoraa HanQonblnas nepelasaemas MOIUHOCTL MCHbBIOE
HaTypanbHoli P g = 0,7+0,9P, , HAUPAKEHIA 10 KOHLAM JIMHHH LieeCco-

06pPa3H0 IPUHMMATD BHILIE HOMHUANBHBIX 11 CHHXKCHHA IOTEPL AKTHB-
HOM MOMIHOCTH. B ciyuae, €cTd JTHHMA AOMKHA paboTaTh ¢ 1epenaioM
HANpSKEHHIl TI0  YCIOBMSM KOMIEHCALMM PCAKTHBHOH MOLLHOCTH
B UpHEMHOM CcHcTeMe, HANpMKEHHe B Hawande JHHMM MPWHAMAETCH
GoBLIIE HOMHHATLHODO, B KOHIIE — PABHBIM HOMWHANLHOMY. B 311X cy-
yagX HAOPSKCHHE B LIPOMEKYTOUYHBIX TOYKAX JTHHHH MOXET IPEBHILIATL
JIONYCTMMOE HAMIPAXKEHHE TI0 YCIOBHAM paloTs! H30IALUUH H KOPOHKPOBA-
HHA OPOROIOB, )
IKCTPEMANLHOE 3HAYCHAE HAIPHKEHHA B MPOMEKYIOUHOH TOHKC
MOKET ObiTh HAMZEHO B COOTBETCIBMM € METOAHMKOH, H3I0KCHHOU
8 1. 3.8. TIps paBHbIX HANPSKEHUAX [10 KOHUAM JIHHMH DTO HANPIKEHHE
6yieT B cepeAnHe TMHHE U MOXKeT ORITE uaifneno no (3.73) anuP =0.
TIpy HanM4uu Nepenasa HaupskeHud n £ > 0 caepyer HalTH TOUKY
IKCcTpemyma HanpsbkeHus no (3.75) H ONPENENHTb €ro 3HauCHHE MO
(3.76). B cnyuae, €cid HANPSIKEHHE B TOMKE IKCTPEMYMa TIPEBBILIACT
nomycTamoc Hanpskerne U, IT0 MOXET APHBECTH K KOPOHHPOBAHUIO
NPOBOOB B 30HE JKCTPeMyMa, HEOOXOIUMO NPHHATD MepBl K €ro CHHXKe-
HHIO. B KauecTse 01HOro U3 MEPOTIPHATHH MOKHO HCIIONL30OBATH BKIIOYE-
HME PEaKTopa B IPOMEXYTOuHOH TOUKE NuHHM, OIH3KOH K ee cepeauHe
{puc. 6.3, a). OgHaKo HAa NPAaKTHKE 3TO HE BCEI/la BOBMOXHO, €CIH HA
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FPac. 6.3. TIyTn CHHSKEHHs! HANPSOKEHHS B CpeHeil 30He THHHH npe P <P .

4 — BKINMCIHE PEAKTOpa B CPeXHeH 30HE NHHUM, 6 — BLIGOP HANPANKENHI IO KOHNAM
JIMHHH METOAOM €€ YCIOBHOTO Pa3pe3aHys

JHHHY OTCYTCTBYIOT IPOMEXYTOUHBIE NOACTAHUMH HIM [IEPEKTIYaTETE-
HBIE NYHKTH], HA KOTOPBIX MOXKHO YCTAHOBHTB PEAKTOPLL. JpyruM Mmepo-
IPHATHEM MOXKET CIYKHTE CHUKCHHE HANPAKCHWS HA OZHOM, a [IpH
HEOBXOMMOCTH 1 Ha 06oNX KOHIAX THHMH, VCToAb3ys METON YCA0BHOTO
pazpezauns IUHWH 00 TOYKe TOTOKOpaziena PeakTHBHLIX MOMIHOCTEH
(prc. 6.3, 6) Npu H3BECTHOM 3HAYEHMH BOAHOBOH JUIMHBI YIaCTKA l,m.lp,
HWENACMBIC 3HAUCHUA HANPDKEHHS [0 KOHLUAM JMHMM MOXHO HAHTH MO
ypaBHEHHAM:

Ulnen = U3KCTP[COS(;\' - 7\":uo;c‘rp) +P. sm(h - )"BKCTD)];
(6.4)
— P, sin)

20.,
-
1 -5
B peaumax manvix Harpysok, koraa £ = 0,3+0,4P .., pexoMeniyerca
CHINKATL HANPMKEHNS 110 KOHIAM NTMHUH 0 HOMHHAABHBIX 3HATEHU T MITH
HCCKO1bKO HUKE (U) = U, = 0,95U, ) B HensX yMeHbIIEHHS 3apaaHoil
MOLIHOCTH H €€ CTOKOB ¢ KOHIIOB JIMHHUH,

Usen = Uperp(cOS A

IKCTD IKCTP ) L]

1
rae UBKCTp = U pag )“‘aKCTp = 5 arctg

6.2.3. AATOPUTMBI PACHETA NAPAMETROB PEXHMA NO KOHLAM
AMHUH. OnpeAeAeHMe (BHYTPEHHEeH) PEAKTHBHON MOLUHOCTH

YIOMAHYTEIE BhIUIE CLOCOOH! 33/lalHs MCXOTHBIX JAHHBIX HMCIOT pas-
HBIE AATOPHIMBI PELIEHHS 1 PAa3NH4HbIE KOHEUHbIE Pe3yNbTaThl, B mepsoM
cnocote BO3HAKAET 3a11a4a 0becredeHus HeoBX0IMMOre YPOBHA Hanpspke-
HUA HA TIPOTHBONONOKHOM Kouile JTHHHH. Bo BropoM — neofxoaumocts
obccnicuena bananca peakTHBHLIX MOLIHOCTEH B V31X HATaja M KOHUA
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JAWHHE OPY 3aJaHHBIX 3HAYSHHAX HanpakeHus Uy u Uy myTeM yCTaHOBKH
AOTIOAHUTEIEHEIX KOMIIEHCHPYOMIMK YCTPOHCTB B 3THX Y3/lax.

PacemoTpiM B 00UIEM BUAE aNTOPHTMEI PEIIeHHA 334a4H, COOTBETCTBY-
HOLIHE FTHM CTIoCo0aM,

Tipy 3aaHWM MCXOEHHIX JaHHLIX 1O NepsoMy caocoby sajawoTed
papamMeTPEl PesKHMa OIHOrO M3 KOHIIOB JHHEH, HAanpuMep ee Hauana Py,
Q1. U}, KOTOpbIE TIO3BOIAIOT HAHTH TMOTEPH MONIHOCTH H TTOTEPY HATIPA-
KCHMA B JIMHHH, a TAKKe [[apaMeTphl peKuMa Ipyroro kouua Py, (s, U,
1 YIOJI CABHIA MEXK/Y HANPSDKCHHAMHM O TIO KoHUaM mmnuH, ONHaKo, 1oc-
KOMBKY 3HaueHWe £ 37eCh 3a]aeTcsa NPOM3BONBHO, HANPAXKCHHE KA TIPH-
eMHOM KOHIIE MOKET 3HAUMTENBHO OTIMYATBECA OT KENBEMbIX 3HATCHHH.
B TakoM clydyae HeoOXOAWMO CKOPPEKTHPOBAaTh 3aJaHHOE palice 3Have-
wue ()| u TOBTOpHTEL pacdeT. JUA HaxOoXIeHHA KEIAEMOTO SHAYCHHA

LT
2en
BAHHOI0 TIOA00pa» M METO|, HTEPALHH,

B METOOC <<CHC'1'€Ma’I‘H3HpOBaHH01“O []0,}160133)) npu HEHU3IMCHHBIX 3HA-

YCHHAX AKTHBHOH MOIIHOCTH | H HANPAKCHUA U| 3aaawres pajioM 3Ha-

MOI'YT OBITE HCLIONL30BAHbLI ABAa METOAA: METOHN «CHCTCMAaTU3HPO-

YeHUH MOLKOCTH O, A8 KOKAOTO M3 HUX ONPENENsOT 3HANEHHSA HANpPsa-
kenus /5 u cTpoaT 3aBucumocTs Uy = f(Q) (puc. 6.4). 3areM Ha 0Ch U,
HAHOCAT xenaemoe 3HadeHue U, - (MNM BOIMOKHLIA J1HATTa30H U3MEHE-

HHMA 21UX 3HATEHHI) H 10 10/]y4EHHON 3aBUCHMOCTH ONpeenstoT Tpedy-
empic 3Haderns Q). TIpu W3MEHEHHH aKTMBHOH MOIHOCTH P Bee pac-

YLTEI NOBTOPAKOTCA.

L’

2 owen 7

s -
Ql Foh Q]

Pxc. 6.4. Brifop peakymBHO# MOMHOCTH () H#921a IRHHE METO/I0M WEHCTOMATHIH-

PoBaHHEOTO noaGopa»
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B MeTome urepaumii, KOTOPELA NPUMEHIETCA NIPU UCTIONL30BAHUH 3BM,
3A0AK0TCH TPEMA yIIOMAHYTHIMH NADaMETPaMM EPBOTO ¥3:14, OIpeaeiifior
3HAYEHUE HANPMKEHHA {5 H COMOCTABIAIOT €r0 ¢ KeJACMbIM 3HUUCHUeY

Usgon- 1PV HANMUMM OTKNOHEHHS OT 3TOrO 3HATCHHA KOPPEKTHPYIOT
B HY)KHYI0 CTOPOHY 3Ha%eHUs {J;, CHOBA ONpelessIor 3HadeH#e Us u Tag
AaIee 10 MOMYy9CHMs 3HAYCHUA U,, oTnHuatomerocs or UZML1 HA HEKOTO-
PYI0 Hamepea 3afadRyio NOUYCTHMYIO MOIPEINHOCTh, T.€. 3aMaeTCH LMK
1o napamerpy Us. 10T crocod MoxkeT OBITE HCTIONB3OBAH W LIPH pacuere
PERHMOB AMEKTPONEPENAYA ¢ IIPOMEKYTOUHBIMH TOACTAHIHAMEH.

Tlpn 33a1aHHWH HCXOAHLIX JAHHBIX IO BTOPOMY CHOCOOY 3aj410Tey
napamerpel Uy, U,, P|. U3 nepeoro ypasuenns (6.2) onpeaensercs 3ua-
HEHHE YT & 1 10ACTABISETCH BO BTOpOe ypaBHeHHe. B pesvibrare onpe-
dengeTcA 3HaYeHHe ()|, COOTBCTCTBYIOWEE 331aHHBIM 3HAYCHHAM TIapa-
METPOB PekHMa, 3aTeM HAXOMATCA IHATEHUN «BUYTPEHHEHY PEAKTHBHOIN
mowmsocry ) {upu gy = 0), ompeseIAOTCA HOTEPH MOUIHOCTH B Ipo-
JAOILHOM CONPOTHUBACHHH CXEMBI 3aMeNIeHHs Zp) H HAKOHEI IapaMeTpht
PCEHMA KOHIA TMHHUHA.

10 AaeT BO3MOKHOCTE oneHuTs KITJ .Munu no MoIHOCTH K 3HEp-
THH W, 3aMHCAR ypasuenue 0aganca peakTHBHBIX MOLIHOCTEH B yiiax
HPUMBLIKAHHA JIHHHH, ONpelenuTh norpeduylo ANf AaHHOIO pPeKHMA
MOUIHOCTE KOMITEHCUPYFOWUX YeTpoHeTB B 3TuX y3nax. IToaobumtii aaro-
PUTM MOMKET ObITh MCMONB30BAH JIT8 PEKUMA KaK HAMDONBUIHX, Tak H
HAHMEHBUIHX Harpy3ok. CTPYKTYpHas cXeMa Takoro anropuTMa MpHBe-
Aera na pHc. 6.5. JTOT aNropHTM MOKET ObITh HECKOILKO YOPOILEH, eCIH
H3BECTHA «BHYTPEHHAA» PEAKTHBHAS MOIIHOCTL (J') , KOTOpas onpenens-
eTcsl W3 YpaBHeHHA DalaHCa peakTHRHBIX MOWMOCTEH B y3xe J [I-cxemet
3aMELIEHHA JTHHHH (M. prc. 6.2). OgHaxo 3TOMY NpediiecTByeT padora
1O BRIYHCICHUIO CODCTBEHHOTO ¥ B3aHMHOIO CONPOTHBIEHHA [1-cXeMEl
ITpu Haxoxkaenuy 3HaYeHHA ) HOCTATOMHO 311aTh 3HAYEHHE CONPOTHB-

JNeHHA NPOJOABHOH BETBH CXEMEI 3aMEIIEHHA Zp.

4

Uz —5 _"Ql "_”Ql'_' AS > (Pglygzl) * (PngQ) Qxy

rbo ] I I

QCI QCZ ancr

Puc, 6.5. ANMTOPHTM HAXOKICHHN MAPAMETPOB PCAKHMA JAHHHH NPH HCXONHLIX JaH-
wex Py, Uy, U,
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U'Z Ql’ AS (Pi,Qz’) {PrszZ) QKy
P, \ 1 I
Ql Q('Z chc-r
/
Qa

Puc. 6.6. ANTOPHTM pelleHHA 3a434H APH 3a0aHHH B RCXOAHBIX JAHHBIX «BHYTPEH-
ueii» peaKTHBHOH MOMHocTH O

386CTHO HECKOIBKO MyTei OlPEAENEHHA «BHYTPEHHEH» PEAKTHBHOM
MOIITHOCTH:

1. Ecin paccMarpHEaTe JHHUIC De3 yWeTa ee CMKOCTW M YYHTBIBATh
TONBKO MPOAOALHOE CONMPOTHBICHHE CXeMbl 3aMeLleHus Zpy, TO 3HAUYCHHE

(| omnpezendercs 1o ypaBHeHHAM (6.3). Kax v paHee, M3 IIEpROTO YpaB-
nenud {6.3) onpenendgerca yron § k ¢ ero moMombio 3HaveHue O . lanee
OTIpEICAAOTCA TOTEPH MOLUHOCTH B CONPOTMBIEHHH Zpj M HapaMETphI
pexuma P!, u 0, . 3a1cM IPH HIBECTHHIX FHAYECHUAX ¢ U Oy H3 YOIO-

BHA Gananca peakTHBIBLIX MOLIHOCTEH B y31aX [ M 2 HAXOJATCH 3HAYCHHA
PCAKTUBHBIX MOLHOCTEH M0 xoHuaM munun O u (; (em. puc. 6.2).
Janee mo ycnosHio Gananca peakTHBHOH MONTHOCTH 113 INMHAX NMepeialo-
el ¥ NpHEMHOH CHCTEM HAXOAATCH MOIHLOCTH KOMITCHCHDYHOLIHX YCT-
POMCTE 10 KOHIEM JHHHH, KOTOPHIE HeoOXonuME Juid O0ecITeTIeHHA
3aJ[AHHOTO pesxnMa. COOTBCTCTBYIOLIHIT anropuT™ IIPUBETIEH HA PHC. 6.6.

2. Onpegenenve sHaucHusi ()] COCTOWT B cregyomeM. IlpumeHH-

TensHO K [I-cxeMe 3aMmelncHus HaMpAXCHHAC KOHIA JIHHUH HAXOIHUTCA KaK

Pornt O Pixg— O0rm?
U, = [U,— i'n T ) r[) +(111 1n)- (6.5)

-
Uy U,
Oreroda NpH 3amaHHBX Ly, U,, P| v mapaMeTpax cXeMbl 3aMCIICHHA
MOKeT OHTH HaliZeHo 3Hadeude (). Bossens npasyo u JNEBYH 9acTH
3TOTO YPaBHEHHA B KBaJpaT, IOCie mpeobpazoBaHni MOIYIHM

2, r :
0 = o (il;[ - Put ZP*I(—H) + 1 -1, {6.6)
L Zn N2 xR

rme Bemmunnet Q4 = 0/ S5 Pry = Py /Sg,, BHIPOKXCHB B OTHOCH-

TeNnbHBIX eaununax; k = U,/U, — MOAYNb TIEPENA1a HATPHKCHAS; Zn—
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MOJYIIb IPONOALHOTO CONPOTHBIEHHA TI-cXeMbl 3aMEMEHHA; B Ka9eCTre
Ga3nCHOM MPUHATA MOMHOCTE S, = Uf A

B caywae, eciH 3amaHa akTHBHAsA MOWMHOCTH P, M PEXHM JHHHA pac-

CYMTEIRAETCA N0 JaHHBIM €€ KOHIA, MOXCT ObITh NONYYEHO BEIPAKEHHE
3
AHANOTHYIHOE TIPEABLTYIIEMY:

, *n xrry 2 2 ' 2
0= -t (5D SRR G R NG
Zﬂ Z]'[ 2 2 (67)

Iae B KadecTse 0a3sMCHON MPHHATA MOIHOCTE Sg,, = Ui/ YA

3. Onpenenenme 3HaueHus ()] OCHOBAHO HA YCTAHORIEHHH COOT-

RCTCTBHA MEXIY NapamMeTpaMH prrosoﬁ OHarpaMMel MOIHOCTH 1)ig
Havana TUHUKA Y NapaMeTpaMu IT-cxempl 3aMCLUICHAA.

. 1 1 . r A 2
s = ——¢1- = - P ()= 7
oy Y 7 I:P 1 SinA (le)(sink + cosn)] .(6.8)

e Sﬁa3: U?/ZB'

B npupedesubIX BHlle YPABHEHMAX CleAyeT YUHTHIBATL AKTHBHBIE
COTIPOTHBIIEHHA MPOBCAOE, KOTOPBIE 3aBUCAT OT TEMITEPATYDPhl OKPYIKalo-
mero Bo3ayxa [cM. (4.22)]. B pacuyeTe peXHMOB ceTeil ¢ OTHOCHTENBHO
KODOTKHMH JIMHHAMH 3TOH 3aBHCHMOCTBI) MHOTAA MNpereGperar.
OaHako npu SONBIUIOH INMHE NUHAA H3MEHEHUE AKTHBHBIX COTIPOTHBIE-
HMH TPOBOIOB H, CNENOBATENbHO, NOTEPh MOWHOCTH M SHCPIHM IIPH
H3MEHCHHH TEMMEPATyPhl OKPYXAIIMIEr0 BO3AyXa HOCTATOUHO 3aMETHO.
Tosromy 1pu pacdere Toro wiu MHOTO peXHMa HIEKTPOIIEPESAUH Cile-
AYET YUHTHIBATH TEMIEPATYpy BO3AyXa, X4pakTepiyio A18 TaHHOTO
pemuMa,

B ycnosuax, xapakTepusix ams Poccuu, pesum HanGomeimx Harpy-
30K OGBIMHO MPHXOAMTCH HA 3UMHMN Beuep B MEPHON MPOXOHKIAEHUH
OCEHHE-3UMHETO MaKCUMYMa HArpy3K, MUHHAMAIbHBIX — HA JICTHIOIO
HO4b. OIHAKO, KaK MOKA3BIBAET OIBIT, PEXKHM GONBLIAX HArPY30K BO3MO-
KCH M JIeTOM, YTC B YCJIOBHSX KapKoHi Iorozsl (0coeHHO B mOCTeaBa-
PUHHBIX PEKHMAaX) MOXET NPHBECTH K HCAOMYCTHMOMY IPOBHCAHMIO
npoBook. TlosToMy mis aTHx ycmosuit Jomk:HE! GbITH 3apaHee ompeae-
JICHBl ZOTYCTHMBIE TTEPETOKH MOIIHOCTH 10 JIHHHAM,

B ypasHenuax (6.6) u (6.7) npuHuMaeTes ycloBHe Py =P, 1e. He

YIHTHIBAIOTCA MOTEPH MOIIHOCTH Ha KOPOHY TI0 IPHYHHAM, H3JI0KEHHBIM
Beile. B cnyuae, ecim oW morepu GynyT yuuThIBaThCA B BHIE oTGOpa
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MOIIHOCTH B NONEPEYHEIX BETBAX CXCMBlL 3aMEIUSHHS, B DTH YPaBHEHHA
018 OUPEIC/ICHUS 3HAYEHAA O cieayer TOACTABIATE ) BMecTo P

Py =P - U%gna (6.9)

[pH 3TOM

ol
, 2
P, Py - Usgy-
3IT0 Ke CNENyeT AENaTh H NpH aHAIH3E DEXHHMOB IPOTAKEHHBIX
nanni (1000—1100 kM 1 Gonee) Taxe Mpu OTCYTCTBHH y4eTa KOPOHBI,

g0 OOBACHAETCS VBeIHUEHHEM IeiCTBHTENBHON COCTABAAOUICH gy

B NOTIEPEYHOI NPOBOTHMOCTH CXEMBI 3aMEIIEHHA W YMEHBIISHHEM 3HaYe-
Aus pp Npd BoNBNIOH ATTHAE THHHH.

£.2.4. PacyeT peXMMoB HaMGOoABLLIEN M HOMMEHbLLUEH Harpy3oK

PaccmorpiM Haubonee xapakTepHhlé OCOOEHHOCTH pacdera YKaszaH-
HbIX pexnMoB. ByaeM UCXOmWTH M3 TOTO, UTO KOJMYECTBO ilemed M BCe
[IAPAMETPEI CXEMBI 3aMELICHHS H3BeCTHEL M3BECTHHI TAKKE KOTHYECTBO
renepaTopoB Ha NICKTPOCTAHIIHA H HX [apaMETPhl, 3KBHBANEHTHOE
COTIPOTHBIIEHHE CHCTEMBI W JPYTHE MapameTphl CceTH. 3amadedl pacuera
PEKHMOB B JIAHHOM cllydyae ABIAETCA ONpejclieHne yCToBuil Oananca
PEaKTHBHLIX MOIIHOCTEH MO KOHUAM SICKTPOTIEPENatn H BLIOOP MOTI-
HOCTH KOMIIEHCHPYIOUIMX YCTPOHCTB NPH 3aJ4HHBIX 3HAYCHHAX HANPAKE-
uug Ha ncpejarimeif ¥ npHeMHOH LoacTaAUMAX. B 3ajauu pacuera Bxo-
JAT TAKXKe ONpeleieHie HAMpsDKEHMS B CPENHEH 30He JHHUM B PEXKHME
MajlbiX HArPYy30K W pa3paboTKa COOTBETCTBYIOIIUX MEPOLUpPHATHH B C1y-
yge HeoOxoaHMOCTH. CreIyeT Takke PacCMOTPETh BOTIPOC ONTHMH3ALKMY
MOLIHOCTH KOMOEHCHPYIONINX YCTPOHCTB B COYETAHHMU ¢ BRIOOPOM OUTH-
MaJLHOI'0 TepeNaia HANPKCHHA B PEXUME HAHOONLIIKX HATPY30K.

B pacuerax, CBA3aHHBIX C BbIGOPOM MOLIHOCTH KOMMEHCHPYROIIHX
YCTPOHCTE, BBOZHTCS JOMYIUEHHE O [IPEHEOPEKEHHH LIOTEPSMH AKTUBHOH
MOIHOCTH B TpaHchopMaropax H aBTOTPAHC(OPMATOpax B CUIY HX
MAaIlOCTH.

Pacuem pexcuma nauboRpuux Hazpy30K. YCIO0BUMCA 1101 PEXKHMOM
HAROOIRIIMX HATPY30K TOHHMATHL PEKHM, NPH KOTOPOM 110 KK/[0H LENH
JIMHHH NEPEIaeTCs MOMIHOCTL OONbINE HATYPAIbHOH.

AJITOPHTM pacdeTa pexcuMa JHHHH €3 [POMERKYTOIHBIX MOACTAHINHA
1IpH 3aJaHHbIX 3HaveHusnx P, Uy, U ObUI IpHBEACH BhIlIE. B cooTBeTCTBUA

¢ HMM ONPEIETAOTCA 3HAUEHHA MOTHBIX MOLHOCTEN IO KOHIAM JIHHUM S
U S2 /1A PACCMATPUBAEMOrO PEXHMA:
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Sl = P[ +jQ1;

SZ = Pz "jQz.
Ecnu Ha UEpEHaloIIeM KOHIE JHHHHU pacnojiokeHa BHCKTp()C'i‘aHL{HH

(cm. pre. 6.1, ), To anA pexuMa HauGoNsIUX Harpy3ox npu P > Poar

CIEAYET IIPOBEPHTE ROIMUMKHOCTE BEIIAYH I'eHepaTopaMi CTAHUHH PEak-
THBHOH MOIHOCTH (J, KOTOpasA MoTpednaercs muHHEH.

(6.10)

PaccMOTpHM ¢yHail, XOFAa RCS MOIHOCTh CTAHIMH [IEPEIASTCA B IIPH-
EMHYH CHCTEMY 110 JAHHOH JIEKTponepeIaye.

Hns cranuum, BpinoineHHOR Mo 6a0uHOM cxeme (ONMOK reneparop—
TpaHcdopMaTop) U mpu N ONoKax Ha CTAHIKMHM, TOJIHAS MOTIHOCTE HA4ama
NexTponepesaty §1 OyIeT pacupe giIAThCA MEKIY THMU GIOKAMH Clle-
OYIOIIHM 00pa3om:

Ssa = S1/N = Pg,+ Q% (6.11)

e Ss; — TOJHAS MOIMHOCTE 00Ka, IPHBEIEHHAS K CTOPOHE BLICIIETO
HAMpPAKEHHA.
INoaHas MOIMHOCTL TEHEPATOPa ONPEACTASTCA KaK

S, = P.+j0. = Sgu + ASes, (6.12)

rae ASrs — UOTEpH MOLHOCTH B TpaHcdopmarope Onoka.

Koa@puuuent MOHOCTH reHeparopa onpegensercs 1o (6.12), u mpo-
BEpACTCA €TO COOTBETCTBHE JOIMYCTHMOMY 3HaucHuio. Kpome Toro, Heod-
XOAHMO IIPOBEPUTE BLIMTOTHEHHE YCAOBHSA

Sl" + SCH S Sl‘HOMs

Tie S. gy — MOIIHOCTE COOCTBEHHBIX HY¥T DJIOKA.

Brine rosopunocek 06 3mekTponepenaug, no KOTOPoH BCA MOLIHOCTS
CTAHUHH 1IEPEJACTCA B IPHEMHYIO CHCTEMY. ECIH MOIHOCTE CTAHLMHA
TEpPe/AeTea B IBYX-TPEX HANPABICHHSX H K NIHHAM CTAHUMH IPHCOSIH-
HEHBI IPYTHE IHHMH, HE OTHOCHIINEC X PACCMATPHBAEMOH aneKIponepe-
Ad4e, TO YCNoBHA Oamadca AKTHBHBIX H DEAKTHBHBIX MOITHOCTEH Ha
UIMHAX CTAHHHH HEOOXOAMMO OlPSASISTh ¢ YIETOM BCEX JIMHME, OTX015-
OHX OT STHX IBHH, Torma HeoOXOZMMO pPACHONAarark CBeReHHAMM
0 3arpy3Ke JAPYTHX NHHUH, HE OTHOCHMIHXCH K PACCMATPHBAEMOM 3MEKT-
ponepesase, uro notpedyeT pacdeTa BceH npuneraromedi cetn CBH.
B otoM cayuae yparHeHns GanaHca akTHBHOH W PeaKTHBHOM MOIHOCTEH
nns wwH CBH cTannmy 3allHCEIBAIOTCE CAENYIOINM 00pasoM:
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NP;, = P +2P;

NQ.,, = 0,20,

(6.13)

OTKY/1a

Oen = (01 ZQ;‘)/N;
Pe. = (P £ ZP)IN.
3nech P;, O, — AKTHBHLIC 1 PEAKTHBHEIG MOIHOCTH IPYTHX NUHHEH, OTX0-

ISMUX ¢ [IHH 3IeKTPOCTAHIMY, B 3TOM ciyyae CIeAyeT yUHTEIBATL 3Ha-
fqeHre H 3HAKY MOUIHOCTEH 2THX nUHHH.

Janee onpenenmoTes yCIoBHS padoThl TCHEPATopoB H NX COOTBCTCTBHE
ZONYCTHMBIM 3HAYEHHAM PeXUMa.

PaccMOTpUM TIpHEeMHBIH KOHET[ EKTPonepeiadd 114 caydas, Koria
obe HErH JMHHK 3axOIAT HA LIKHBI IPHEMHOM CHCTEMBI TOICG K€ HOMH-
HATBHOIO HALIPDKEHHS, 4TO M AIeKTponepenaya (cum. puc. 6.1, 6, 2). Cxema
3aMEIIEeHHA [TPHEMAOTO KOHNA MEKTPOLICPEAA H NPHBEACHA Ha pHC. 6.7, a.

P |
: 7
C} —Zl'] Pyt Ponerts Oener Fewer o
') ! 1 1 e Ee, | L O Y I

Hy I T Qcy
™7
a)

CxeMa 3aMeLIEHNA aBTOTPAHCHOPMATOPA

oo T

]
. P aQ | Vener
TN Jo, 2|

Puc. 6.7. Cxempl 3amMeuenns TPHEMHOTO KOMLA 3IeKTponepesayu npu Py > Poar

@ — € Y9STOM DKBHBANCHTHOIO COMPOTHBICHHA CHCTEMbIL i — ¢ asToTpaHc(oOpPMaToOpoM
H3 NpHEMHON TIOACTAHLAKK
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IIpu npoekTHpoBanuM OOEIYHO 33A3eTcs KOI(PPHIHEHT MOUIHOCTY
t28P e € KOTOPLIM aKTHRHAS MONIHOCTE OT 3ISKTPOUEPCARNH IOIKig
[OCTYNATE B IPHEMHYIO cucTeMy, OTCHO0a peakTHBHAS MOUWHOCTb, KOTO-
pas TpedyeTcs cucreMe,

QCHCT = £ 2 tg(pcmr. (6'14)

Jis paccMaTpHBaeMoOl cxeMbl ypaBHeHHe GalaHca PeaKTHBHEIX MO~
HOCTEit Ha IHHHAX CHCTEMB! HMECT BHA

'QZ * QKy - anm: =90,
OTKyAa
QK y = Qc;{c"f + Q2= (615)
me O, y — CYMMAapHas MOIIHOCTL KOMIIGHCHPYHOUHX yCTpoiicte (KVY),
HeoOxoHMan 111 obecredenns GajaHCa PEaxTHBHBEIX MOMHOCTed Ha
IHHAX DPUEMHOI cucteMbl. B (6.15) yuTeHb HanpaBieHns peakTUBHEIX
MoIHocTeH (K y3My «+», OT y31a «—»).

Tak kax B paccMarpiBacMoOM PeXHME B THHHM CYMWIECTBYeT Ae(HIIHT
PCAKTUBHOH MOIIHOCTH, KOMIIEHCUPYIONIUE YCTPOHCTBA JONKHEL [€HEPH-
POBaTE 3Ty MOIHOCTE. OOBIYHO KOMNECHCHPYIOIIHE YCTPOHCTBA NOAKIIO-
YalOTCA 4epe3 COLIACYIOUIMA TPAHCHOPMATOpP, MOITOMY IPH ONpeIeiie-
HUM HX MOIIHOCTH HeoBXOAMMOG YHUMTHIBATE NOTEPH PeakTHBLOIN
MOIIHOCTH B TpanchopMarope

QK ¥ = QCHL’T + Q?_ * AQTZ' (6‘16)

Ecnu K 1iMHaM cUCTEMBL MOMHMO JIMHHIH PaccMaTpUBaeMoil IeKTpo-
nepeiayn NOAKINKYSHBI 4 IPYTHE IMHHH, TO PEaKTHBHAA MOLIHOCTh, Tpe-
OyeMas CHCTeMe,

Qener = Pener 8Pener (6.17)
rae

P =P2¢ZPI,

CHCT

a ypapHeHHe DalaHca peakTHBHEIX MOLIHOCTEH HA MIHHAX CHCTEMHBI GyaeT
HMETb BHJ

O+ Qxy t EQL— Oeer = -
MoOmHOCTE KOMUEHCHPYIOIHX YCTPOHCTB B TOM Cilydae onpeaens-
ETCH KaK
Ql(y = QCHCT - QZ + ZQ: (6.18)
3uaky P, v O, 114 pa3NATHbIX IMAKE MOTYT OBITh Pa3IMYHbL, 9TO ClIC-
IyeT yYHTBLIBATE B pacyeTax.
B ciyyae, korna niMHbl NPMEMHOH NOACTAHLIHU CBA3AHbI C TTPHEMHOT

CHCTEMOH Yepes aprorpanchopmaropsl (cM. puc. 6.1, a, 8), MOIMIHOCTS
KOMIEHCHPYIOIIHX YCTPOHCTB OMpeneNAcTCs ¢ YUeTOM NOTeph PeaKTHB-
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qoli MOIHOCTH QOpy B MX oOMmoTkax BBICHICTO Hanpsxenus (BH)

{puc. 6.7, 6). Ha oToM pucyHKe cXeMa 3aMeIICHAS YYHTHIBACT KOTHUECTRO
napa;eNbHO BKIIOUEHHBIX aBTOTpaHCc(hOpPMaTOpOB.
MOUIHOCTE HA BXOZE B OOMOTKY BLICUIETO HANDAKEHAA ABTOTPaHC-

popmaropa SBH TIpH yueTe APYTHX JIHHUIH MOXKeT OBIThH 3aHCaHa Kak
Sk = Pouer + /081 (6.19)
i
Opy = Cor — Al

IloTepd peaKTHBHOH MOIMOCTH B OOMOTKE BBICUIETO HAMPIKEHHA
asTOTpaHC(OpPMATOpa, PCAKTUBHAA H T10JIHAS MOLIHOCTE Ha BBLIXOAE STOR
0OMOTKH PABHbI:

2 2
Pcucr + QBH
2
U,
Oy = Guy — s

.l' — - r
b = Poer /08

AQpn = XBH?

(6.20)

YpaBuenne 6Gananca PEAKTHBHBIX MOILHOCTEH B HYINCBOH TOWKe
(Uy CXeMBI TaMelleHns asToTparchopMaropa 3alHCbIBAETCH KAK

O Py~ Qoger = 05 (6.21)

e O, OTIPEIENIAETCR B COOTBCTCTRBRM ¢ (6.17).

)HDM

Orcroga
Qrky - ancr - Q'BH : (6.22)

B paccmarpuBacmol cXeMe KOMIIEHCHMpYIOUIEE YCTPOHCTBO cciayer
BKNMIOYHTE B TPETHYHYI0 OOMOTKY aBTOTpaHC(hOPMAropa, XoTs B 00HmeM
cayuae KY moxer OMTh BKIOUEHO HHAME, HAMPHMED HA LIMHLL CPETHETO
HAMNpAXKEHUS OPHEMHOM MOACTAHOMA 4Yepes ee Tpancdopmarop. Ilpu
BKTIOUcHHH KY B TpeTuunyl 0OMOTKY aBTOTPaHC(OpMATOpPa MOWHOCTE
KOMIEHCHPYIOLIEro YCTPONCTBA COCTABHT

— ]

Ouy = O%y T A0un- (6.23)
rae AQyy; — MOTEPH PEaKTHRHOH MOLTHOCTH B 0OMOTKE HU3ILEMO HATIPA-
xenus (HH) apTorpancdopmaropa.

Kak MOKa3skBalOT pacuersl, HeofxoauMas MoniHocTs KV MoxkeT ObITh

MocTaTo9Ho Gobioil. YUdThBasA, YTO MOWHOCTL TPETHIHOH oOMOTKH
aBToTpaRc(opMaropa 00bIYHO HATHTENBHO MEHBUIC ¢ro HOMHHANBHOH

7—1974 193



MOLIHOCTH, HeOOXOTMMO HPOBEPHTH COOTBETCTBHE MOIUHOCTEH HTON
obmorkn 1 KY. 3neck HeoOX0IHMO BHIIOTHUTE YCICBUE

SHH Z QK.y’ (624)
ime Sy — HOMHHATBHAA MOIHOCTHR OOMOTKH HM3IIETO Hanpg)iceHuﬂ

{TpeTdHOH 00MOTKH) aBTOTpanchopMaTopa.

EcH 3TO ycnoBHe Mo KaKHM-TH00 NpHIHHAM He MOMKeT OBITh BEIIO.I-
HEeHO, creayeT yacTek KV, cooTBetcTRyolny10 (6.23), OCTABHTE BKTIONUCH-
HOH B TPETHYHYIO OOMOTKY IIpH BHITIQIHCHAH yCIoBHA (6.24). [14 BKIIO-
YeHHA OCTalbHBIX KOMOEGHCHPYIOHHX YcTpoilicTB HCOONB3ORaTL HHEBIG
HYTH: paccpc,u()'roqwrb KY no NpUICraridM 1noJcTaHluMiIM CHCTCMBI,
NOAKIKYUTE KOHACHCATOPHBIE DaTaped K LIHHAM CPEIHEr0 HaIlpIKeHHS
npueMuol TofcTaRIHK H Ap.

B cayuae, ecay NENH JABYXIENHOH 3XEKTPONEPELAYY 3aX0A9T HA Pa3-
HEIE [OACTAHLHHM HPUEMHOH CHCTEMBI, KaK 3TO 4ACTO ObIBAaeT HA INIPak-
TMKE, ITOPHTM pacueTa He HiMenserca. Mownoctu Py w Q5 caexyer

paccMaTpHBaTh Kak MOIHOCTE OAHOH e, MoXkeT okasaThesd, 9TO MOI-
HocTh KY, KoTopble HaA0 yCTaHOBHTL Ha HPHEMHOM MOJCTAHUHH, Oyaer
AOCTATOMHOM 00IBLIOH U €€ HellenecoodpasHo COCPenOTOTHRATE B OTHOM
y34¢ TpueMHOi cerH. B aroM ciydae ee ¢aeayeT paccpeAOTOUUTh 110 OpH-
JIETAIOLHM Y31aM CeTH,

OTMETHM, YTO GAIAHCHI PEAKTHRHON MOUIHOCTH, HAa OCHOB&HHH KOTO-
pBIX orpeaendeTcs MowHocTe KY, cnpapegnuBel THIOIE TTPH OMPEICIACH-
HBEIX FHAUYCHHUAX HaHpH)I(eHHﬂ Qo KOHUAM JIMHKH. Hpﬂ HU3MCHCHHH JTHX
HanpsAxeHUH pacyeT clenyeT cIeIaThk 3aHOBO.

Pacuem pexcuma nauvenovuux nazpyvzox. 1o pexumMoM HAHMEHBIINX
HATPY30K MOHHAMACTCA PEKUM, B KOTOPOM 110 KaKACH LIENH NHHHH nepe-

JaeTcsl MOLIHOCTH MHOTO MeHbHIE HaTypaneHOH (P, ~ 0,3+04 P ).

XapakTepHEIMH YEpPTAMH 3TOTO POKUMA, KAK YIS OTMEUATIOCH, SABISIOTCH
ZHAYUTEIBHBIE CTOKH PEAKTHBHOH MOLIHOCTH ¢ JNYHHM M OOBLILEHUE
HampsKeHHS B ee cpenHel 3oHe. OcoGEHHOCTH ITOTO PeKHMA TIPOARIA-
I0TCA H B CTy9asX, KOTAA MEPeaBiaeMas MOIIHOCTb B PEKHME HAHOONb-

IIHX HATPY30K HECKOJIBKO MEHBINE HATYpanbHOil (P g = 0,8+0,9P ).

MeTtoanka pacueTa pe)KMMa HAHMEHBIIHX HATPY30K H pacieTHHIE BEIpa-
HWEHHS TAKHE Ke, Kak M JANd pekHMa AaHOOIBIINX Harpy3ok. Pazmngue
3AKI0YACTCH 1MIABHEIM 00pa3oM B HAIPABICHHAX Y 3HAYCHUAX PEAKTHBHBIX
MOIIHOCTEH [0 KOHIAM THHHH. COOTBETCTBEHHO MEHAETCA W BHJ KOMITEH-
CHPYIOLLMX YCTPOHCTB: €ClH B peikuMe HauDoNbIHX HATpy30K TpeboBa-
JIHCH YCTPOHCTBA, TEHEPHPYIOIIME PCAKTHBHYIO MOLIHOCTL, TO B PEXKUME
MANBIX HATPY30K HYKHBI YCTPOHCTRA. COCOOHBIE ee oTpednars. Bosmoxk-
HOCTh HOTPCOICHMS PEAKTHBHOH MOLHOCTH CHHXPOHHBIMH MAIHHAMH ——
refeparopaMi I KOMIOEHCATopaMHu — orpaHudeHa. [losTomy, Kak npaBuio,
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tpebyeTcs YCTAHOBKA NOMOAHHTENEHBIX YCTPOHCTB — IIYHTHPYIOLINX
peaKropos, CHOCOOHRIX TIOTPeOHTE K3OLITOMHYI) PEAKTHBHYH) MOLITHOCTb.

PaccMmoTpuM lIepejalomiil  koHel, 3NeKTporepenauH. Peakrupuas
MOLIHOCTD, CTEKAIONIAsA ¢ IMHUM, GyaeT pacnpedeIaThes Mexgy OaokamMu
SIEKTPOCTAHIMH B COOTBETCTBMM ¢ (6.11) v (6.12). Hailiza MomHoCTH
KaKIOTO K3 TEHEPATOPOR H NMONb3YACH F{)-1HarpaMMaMH JJIL 3THX IeHe-
paToOpOB MiM PEKOMCHNANMAMH 32BOAa-H3TOTOBHTENH, CIEAYeT pellarh
BOOPOC O BO3MOKHOCTH MX paboTEl B AaHHOM peAHMe, Ecnm xe sToT
peKMM HENOMYCTHM 110 TEM WM MHBIM YCIOBHAM, HA10 MPHMEHATH
gononHuTeasnsie KY, ycranagnusacMble ua fMepenaolleM KOHIE 3IEKT-
ponepenadd.

Mourdocte Takux KY onpeneaderca a ocHoBaHdy faranca peakrus-
pEIX MouHoctei Ha muAax CBH craAnuu B naHHOM pexcuMe. J{ng pac-
CMATPUBAEMON CXEMbl CTAHIMY JONYCTHMA 3aTPy3ka OoKa peakTHBHOi
MOIHOCTBI0 g, oo ONPEAEIALTCA KaK CyMMA j0NYCTHMOH PCAKTHBHON

MOIHOCTH TEHEPATOPA B pexuMe ee noTpebieans . 1. 1 NoTeps peak-
TUBHOH MOILHOCTH B TpaHcQopMarope Grnoka:

Qﬁn.,uor[ - Qr, non + AQTZ’ (6-25)
rae AQ, s — TOTepH MONHOH MOLIHOCTH, NPOXojsIlel yepes Tpanchop-
Marop.

MowHocte KY (JUyHTHPYIOIHMX PEakTOpOR), BKAIOYAEMBIX Ha CTO-
pone CBH, onpeaenserca Kak

Ocy = &1 N6 0ur (6.26)

B cayuac, xorma Ha IDWHEI CTAHI[HM 3aXOOAT APYTHE NHHHH, KpoMe
IHHHI paccMATpHBAEMOH SMEKTPONEPeNait, B PEKHMAX MAJIBIX HaIDY30K
Ha murel CBH crannuy cTekaeT peakTHBHAA MOLIHOCTE CO BCEX IPHCOEIH-
HEHHBIX THHHA. MONIHOCTS KOMIEHCHPYIOIIHX YCTPOHCTB, yCTaHOBISHHBIX
Ha cropore CBH cradimiyg, Bo3pacTacT U onpeaenaeres 110 YCA0BHI0

QK~Y - Ql + ZQi - NQﬁn.non‘ (6-27)

B kauectre KY, kak mpaBHNO, HCIOAL3YIOTCA MMYHTHDYIOLIHE peak-
Topet. CXeMBl pacnpeelHTe;IEHBIX yoTpoiicts CBH npegycmaTpuBait
NOAKTIMEHHE peakTopoB He K muuaM CBH, a k iMnuM RemocpeCTBEHAD
32 JIMHEHHBIM BRIKAIOYATEIICM, TOCKONEKY PEAKTOPE UIPAIOT BAKHYIO POIb
B pesKHMax ONHOCTOPOHHETO BKNfOTeHHS MHHUH. IloaxTiovenne peakropa
HENOCPEACTBCHHO K IMMHAM TpeGyeT CrelHankHoro o60CHOBaHHA.

PaceMoTpHM npueMHBIH KOHET 3MeKTponepenadn. B pexmume manbix
Harpy30K CTOKH PEaKTHBHOH MOIUHOCTH C JWAMH co31arT ee H3OHTOK
Ha NpHeMHOH NONCTaHINH.
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Pac. 6.8. Cxembl 3avemenns NPpHEMHOTO KONIA ATeKTPonCpeaan npu Py < P, -

i

G - C YYeTOM 3KBHBAIICHTHOTO CONPUTHBACHHA CHCTEMBL, 8 — ¢ aBToTpanchopmaropom
Ha OPHEMHON MOACTAHUHH

B cayuae, xol1na nMHUA TOAKIIAMEHA K HIMLAM NPUEMHOH NMOACTAHIHU
TOTO K¢ HOMHHAJBHOTO HalpsaxeHHt (puc. 6.8, a), y370BOE ypaBHeHHE
OasaHca PeaKTHBHBIX MOLIHOCTEH MMEET BHJL

s~ Qener ~ Q}cy =0,
OTKYIA
QK ¥ = 92 - QCHCT’ (6’28)

3nech peakTHBHAA MOLIHOCTE CHCTEMBI COCTOMT M3 ABYX COCTaBIAIO-
UHX: PEAKTHBHOH MOMIHOCTH HACPY3KH CUCTEMBI B 3TOM PERHME H HEKD-
TOPOH H3BBITOUHOH PCaKTUBHON MOIMHOCTH, KOTOPYI) CHCTEMA MOMeET
NPUHATE AOIOIHATENEHO:

ancr = QHarp + Qmﬁ' (6.29)

Jra MOIMHOCTH GyneT nOTpeORATHCA B JTHHHAX, TpaHcgopMaropax
M JIPYTHX 3IEMEHTaxX CHCTEMBL. 3TO MOJKET PHBECTH K HEKOTOPOMY IIOBEI-
Yy
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IICHHIO HATPAKCHHA B Y31aX CHCTEMbl K BO3PACTANMI) NOTCPL AKTHBHOM
MOHTHOCTH.

Tousbiil pacyeT NOBLIUCHHA HANPSIKECHHE B ¥Y318X CHCTEMDI, BhI3RIBAE-
MOTO CTOKOM PEaKTHBHOH MOIHOCTH, TpeOyeT THIATENRHOTO aHaMH3a
ycloBHI padoTH OTAENEHBEIX ICHEPATOPOB H NPEICTABNAET AOCTATOYHO
CIIOAHYIO 3ajay. JlonycTHMBle 3nadeHns HANPAXKEHNA A0IKHEl ONpe/ie-
JIATBCA ]I Ka}l{,ﬂ()ﬁ KOHKPBTHOFI CHCTEMBI C yquOM €€ CXEMbI, H3HOILUCH-
HOCTH 000pyaoBaHus H T.A. [loaTomy B npakTHIeCKHX PacieTax PeKUMOB
anekTponepeiad CBH mMoxHO pykoBOACTROBATHCA ONBITHRIMH JaHHBIMU.

Kak foka3bIBaoT pacuethl H ONBIT JKCILIYyAaTAHMH, CYINECTBYIOT HEKO-
TOPBIE DONYCTHMBIE 3HAYEHHA HIOBITOYHOH PEAKTHBHOH MOLIHOCTH, KOTO-
pBIi¢ HC TIPHBOIAT K OTPHOATENBHLIM nocTedcTBHAM. B mpouecce yueb-
HOI'O HpDeKTHp(JBaHHH, KOrjga TOYHBIE Jaldwie TIO npuemnoﬁ CHCTEMC
HCH3BECTHEL, OpHEHTHPOBOYHO MOMKHO IPHHATH 3HAYCHUR H3OBITOUHOH
peakTMBHOK MotmrocTH ot 200 1o 400 Msap Ha oauy noactaHuuio CBH.

PeakTHBHAS MOIHOCTEL HATPY3KH CUCTEMbI OIPEEINCTCA Kak

Ovarp = P2 18Puucr (6.30)
rie P, — aKTHBHaA MOIMHOCTh, MOTPeONsAeMAs CHCTEMOH B peXHMe
MAZBIX HArpy3o0K; tg@., . — KO3O(HUMEHT MOUIHOCTH CHCTEMDE B 3TOM
perRUME.

CyMMapHas MOLIHOCTh KOMITEHCHPYIOUWMX YCTPOHCTB, OIpeNeIcHHAN
no (6.28}, rTaxxe umeer upe cocrapnaowme. OiHa H3 HUX — OTO peak-
THBHAS MOIHOCTh, KOTOPYH) MOXET MOTPeOUTh CHHXPOHHBIA xoMOeluca-

TOP € YYETOM NOTEPh DTOH MOLIHOCTH B COTIACYOUEM Tpanchopmartope,
Apyras — MOUTHCCTD JOMONHHTEIBHO YCTAHABAHBASMLIX PEAKTOPOB!

Oy = Cex norp TACr + O {6.31)
OTCIOZA HAXOAUTCH MOLIHOCTS PEAKTOPOB Qp.
BosMoxkHOCTH noTpeGieHis peakTHBHOR MOIDHOCTH CHHXPOHHBIMH
KOMIIEHCAaTOpaMu OyaYT paccMOTPeHB B § 6.3.
B cnyuae, xorna k munaM CBH npreMHOH NOACTAHINE MO KIIOUEHB

W ApPYTHE JWHHK, KPOME JHHUA DPAacCMaTpPHBAaeMOR dIeKTpolepenayy,
YPaBHEHHE y3NMOBOro (ajnaHca peakTHBHBIX MOLUHOCTER OyIeT HMETh BUI

Q’.Z + ZQ: - ancr - Q:(y =0, (6.32)

OTCIOI2 HAXOIMTCA CYMMApHas MOIIHOCTh KOMIICHCHPYIOLIMX VCT-
poiicts O ¥

Ecrnu muner CBH cea3ansl ¢ DIMHAMH HEW3MEHHOTO HATIPKEHHA CHC-

TeMBI Yepes apToTpadchopmarop (puc. 6.8, 6), pacqer yanosoro Dananca

peakTHBHEIX MomuocTeit Ha muHax CBH cneayer vauwHarhs oT 1OHMH

CpefIHer0 HalpskeHHd OpHeMuoil MOACTAHIMH. 3a/aBasch 3HAYEHUEM
O s » KAK CKA3aHO BylIlIE, HYKHO WATH 10 CXCME 3aMELICHUA ABTOTPAHC-
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dopmaropa x mAHam CBH. IIpy 210M n0ayvum cleSyIomyH CHCTEMy
YpaBHEHHH;

Q,BH = chcr + Ql\".)’.l‘lOTp + AQHH;
O = Opu* Alpy T AQ,.

Vanopoe ypaBuchue OamaHca peaKkTHBHBIX MOILIHOCTeH Ha IOAHAX
CBH OyzeT 3al/MCRIBATBCS KaK

O — O — Qp = (), (6.34)

Ecan ® mmAaaM CBH »Tol nogcTauuyuy NOAKTI09eHE U APYFUC JIHUUE,
To ypasHenue (6.34) npuARUMaeT BHI

0+ 20, -0,-0,70, (6.35)

OTCIONIA HAXOAUTCH MOIIHOCTH PEaKIOpOB, KOTOpPEIe JOMDKHE! OBITE yCTa-
HoBIeHbl Ha cTopode CBH npuemnoil nojgcranumy,

Onmumuzayus  nepenacq HOupayceuwti ons  pescuMa nauboasuux
razpyzox. MOIOHOCTE KOMISHCHPYIOUIHMX YCTPOHCTE Ha NpHeMHOH Nof-

CTAHLHU IEKIPONEpPeIauy B pexuMe HanbONBINX Harpy3ok npu P> P

GVIET QUPE/IRIATLEH, TOMUMO JIPYTHX QaKTOpoOB, K IEPenanoM Hampske-
HWH 10 KOHLAM JIMHHU &, B 3aBHCHMOCTH OF 3HaYcHES k OY/IET H3MEHSITHCH
peaxTHBHAY MOUTHOCTE KOHIOB IHHHH M, CIEJ0BATENBHO, MOUIHOCTL KOM-
nexcrpyromux yerpoiicrs. C JIpyroH CTOPOHEL, IpH M3MCHCHHWH 3Ha%eHHS
nepenajga HanpMKeHHH HIMeHAeTCA PaclpCielleHHE PEakTHBHOH MOIL-
HOCTH [0 JIWHHH W, KaK CNIEJICTBRE, TIOTePH AKTHEHOH MOTIHOCTH H 3HEPTHH
B Helt. [TocKonbKy Ha YCTaHOBKY KOMIECHCHUPYIOLIMX YCTPOHCTE M IOKpLI-
THC 3aTpaT Ha MOTCPH PHeprHH TpedyeTci BKIANBIBATHL ONpeNeNcHHBbIE
CPEICTBA, TO NEPEnal HaNPHKEHUE OKA3BIBACTCA BEIUUYHHON IKOHOMHYE-
CKOH M CIefyeT HaliTH ero ONTUMAIbHOE 3HAYEHHE,

Ilpu onpelenenuu OUTHMATBHOTO RHAYEHHs [ICPEana HanpsKeHHS
kor OYIEM HCXOOWTH M3 TOI0, 4TO B HAYyale MHHHM B UEIAX CLUMKCHHA

TIOTEPH AKTHBHON MOLEHOCTH NOICPAUBACTCA HEUIMCHHBIM BO3MOXKHO

Bonce Bercokoe Hanpaxenue. Hpumem Uy = Uyg ho0q = const. Metomuka

OTMpeICICHUA ONTHMAIBHOMO NEPEagd HAIPIKCHHUA CBOIAHUTCA K TOMY,
YTO LUPH 33 JaHHOM JHAUCTHHA Ul BapPBHPYETCA B ONPENCICHHBIX (IpEIETax

(6.33)

3HAUCHHE HANpAXkcHMA U, H 1 KaXKI0ro U3 3THX 3HAYCHHH onpeaen-
1ca TpebyeMas MOUIHOCTh QK_y B COOTBETCTBHH C NPUBEISHHBIMU BHILIC

aropuUTMaMi, CYMMapPHBbIC NOTEPH SHCPTHH 334 TOA, 4 TAKKE CTOMMOCTh
KOMIICHCHPYIOLIHX YCTPOACTB d 3aTPATHl HA [IOKPBITHE TOTEPE EPTUH.
OTMETHM, UTO Ha HTOM HTaHe ONPEAeIAeTCs AUlL MOIHOCTL KOMOel-
CHPYIOUIEro yeTpoiicTsa, HeoOXoaumas 0o yelIoBHAM OalaHca peakTHB-
HBIX MOHIHOCTEH npH 3aaaHHOM 3Hadenud U, OxonyaTeneHbii BeiOOp

TANA B KoauuecTea KY npousBoauTea no3gHee. 3aTeM pacCUMThIBAKOTCSH
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CYMMAPHEIC HPHBCACHHBEC WM JACKOHTHPOBAHHBIC 34TPAThl, CTPOHTCH
2aBHCHMOCTDL 3THX 3aTparT OT HalpsOKEHWs KOHLA JIHHHH Uz.H 1o Heit

HAXOQOHTCA ONTHMAaRLHOE 3HAUEHUE Uz onT

3BecTHOE BEIpaXEHHE AJIS JIMCKOHTUPOBAHHLIX 33aTPaT HMEET BH,

Tpacq

Lt
3= Y (K +H)L+E,) (6.36)
r-1

11e K, — KalBTaIbHBIC MOAOBEIE 3aTparhl, M, — DKCIdyaTalHMOHHBIE
rOJIOBBIC H3AEPxKKH; £y 7 — HOPME NMCKOHTA; 7 — TEKYLUME MOl CTPOU-

TCIBCTBA M DKCTINYATALHA 00beKTa; T, pacu — CPOK cnyxOH 0OBeKTA.

DKCNAYATAHOHABIE TOAOBRIE H31EPKKH

H,=H,+3,, (6.37)
rae M, — eXcrofiRele W3/IEPKH Ha JKCILTYaTalHio oObeKkra; 3,, —

3aTPATHl H& BO3MEUICHUE NOTEPE HMEKTPOSHEPIHH.

B pacueTax 110 OnpeneNeHHI0 ONTHMEILHOTO MEpenana HAPSHKCHHH
HUCXOAHM M3 TOrO, YTO MepeMEeHHBIMH COCTABAAIOLIMMH ABARIOTCS TONBKO
MOLIIHOCTL KOMTIEHCHPYIOIIEIO YCTPOHCTBA W TOTepPH 371eKTPOIHEPTHM.
Bee octaneHoe (mapaMeTphl THHHH, CX@MBl PACIPEISIUTEIbHEIX YCT-
PONHCTB U Op.) OCTAeTCA HEM3MEHHBIM, TAKHM, KakuM OHO ObL10 omopene-
TEHO paHee.

3aTpatsl Ha BO3MEHICHHC 110TEPE ITEKTPOIHEPTHH UMEIOT JIBE COCTAB-
JIAOIIME, OJIHA M3 KOTOPBHIX ONPeielaeTcd IOTEPAMH 3HEPTHUH B IHHUH,
ApyTas -— NOTePAMH FHEPTHH B KOMIEHCHPYIOIIIEM YCTPOHCTBE:

3:3.3 = 3.33.11 + 3A3.K.y.' (6-38)

HOTCpH SNEKTPOZHEPIHH B JIHHKK ONPEASIIAIOTCH 110 H3IBECTHBIM BbIpa-
AKCHHAM LT K&K O0r0 3Ha4YCHHUA HANPAMKECHHUA U2 B OPHUHATOM JHANAIOHE €TO

H3MEHEHHS B COOTBETCTBUM ¢ MPHBEICHHBIM Bhlille anroputMoM. [Ipn stom
YUUTBIBAIOTCA TONBKO MOTEpH Ha Harpes npoeodoB. [loTepu 3HeprHu Ha
KOPOHY 1PaKTHYECKH He 3aBHCAT OT BAPHALMM HAlPDKCHMS [/, BeaencTeye

ONMH30CTH 3TOTC AVANMa3oHa X HOMWHATEHOMY Hanpmxedwio. [losTomy
TIOTEPH 3HEPTHU HA KOPOHY B DTUX PACYETAX HE YUUTHIBAKOTCA.

llotepu suneprun B KY 3zasucar or suaa ycipoiicts (CK, Crarkom,
CTK). TeM He meree nas BeeX 3ITHX YCTPOHCTB NOTEPU SHEPTHH MOXHO
pasgenutTk Ha JAB€ COCTaBMAIONIHE. YCICBHO MNOCTOAHHBIE NOTEPH,
HE 3aBHCAIINC OT H3MeHenusd MomHocTH KY B mponecce ee perynuposa-
HHA, H YCIOBHO NepeMeHHBIE, 3aBUCANINE OT H3MEHESHHMSR HTOH MOIHOCTH,
B CHHXpOHHBIX KOMOEHCATOPAX, HANPHMEP, K YCIOBHO MOCTOSHHDLIM
HIOTEPAM IHEPTHH OTHOCATCA IIOTEPH B CTANIH CTATOPa, BEHTUIALUCHHEIS
[OTepi, MOTePM Ha TPeHHE B MOAIIKIHMKAX, K YCIOBHO nepeMeHHBIM —
oTepH B 0OMOTKAX cTaTopa U porTopa.
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Cymmapubie orepu momHocTH B CK cocTannsior
APEC.K = APnocr * APucp‘

IIpH oTcyTciBuu ©osiee TOUHLIX JAHHBIX B NEPBOM OPHONHEEHHM

MOXKHO npuusth AP . = 1,5%Q0, .. AP = 04APg . APnep ~
= O’éAPZC.I('
Horepu sneprud 8 CK MOXKHO BHIpasHTL cagaymum odpazom:
Aex ™ Apger A, (6.39)
rae
AallOCT = A'f)l'[(]CTT‘C.K + APnepTc.K:
T, — Bpema prmrodeAns CK B rony (B 3aBHCUMMOCTH 0T YCIOBME OHO

cocraBisier 4—38 ThIC. U B 100); T, = 0,27,  -— BpeMs LLOTEPb IS CUHX-
POHHOTO KOMIEHCATOPA.

Ana apyrux BRAoB koMIeHCHpyoHX yerpoficre (CTK u Crarkom)
NPUBEACHHBIS BRINE THCTOBRIE IIOKABATETH MOI'YT OLITh UHBIMH, [IOCKOIEKY
JAOKHEL  YUUTBIBATHCH  MIbE  BHABL  MOTEPE  (LOTEPH  IHEPIrUM
B THPHCTOpax, KoMAeHcaTopax, peaktopax). IToka ombrra TpoeKTHpOBa-
HUA H SKCIUTYAaTALIHA TAKKX YCTAHOBOK €11€ HET M HeoOXOAHMMbIe TaHHEIC
B IATEPATYPE OTCYTCTRYIOT.

Crenyer OTMETHTD, YTO OCHOBHYIO POIlb B PACUETE AUCKOHTHPOBAUHLIX
3aTPAT MIPAKOT MOTEPH SHepruu B iuHKH, Ilpu usMeHeHHH HanpsKeHWA
{/ OT HEKOTOPOTO MHHHMA/1bHO JOMYCTHMOTO 3HAYCHUS 0 MAKCHMATLHO

BO3MOHOTO [IOTEPH DHEPTHH B IMHHY OyayT cHHKaThCxH. CIenoBarcibio,
Oy,lyT CHMKATLCH 34TPaThl Ha BO3MEUICHUE DTHX NMOTCpb. B To xe Bpema
noTpedHasd MOIIAOCTE KOMHAEHCHPYIOIETO YCTPOHCTBA M €ro CTOMMOCTE
GyayT BospacTarb. 1103TOMY pe3ymETHPYIOUIAs 3aBMCUMOCTh  3&1par
oT uanpskeHus U, 6yner uMeTh XapakTep BOTHYTOH KPHBOH ¢ HEKOTOPEIM
MHMHHMYMOM, KOTOPEIR W OyieT onpefieiaTh ONTUMATBHOE HANpPKGHHES
Uspnr- COOTBETCTBYIOMME 3aBHCUMOCTH IPHBEIEHE Ha puc. 6.9.

Ha >roM pHCyHEe Takwke 00O03HAUCHB! AOUYCTHMEBIE IPAlMUBL, B KOTO-
PEIX MOXHO W3MCusTL Hanpsxeuue /5. BepxHAA TpaAuua onpenenscrca
MaKCHMAIBHO JOTIYCTHMBIM HANPSKEHUEM, B KAYECTBE KOTOPOTO IPHHAMA-
€TCA 3HAUCHNE Uy oac,s HIDKHAS — BOTIYCTHMBIM M3MeHeUMeM koagduum-
enra TpaHcgopManun aBToTpaHcPopMaTOpa B cXeme Ha pHe. 6.1, g, 9Tods!
BLINOJIHSI0CH yeaoBue U, . = const. B cxeme Ha puc. 6.1, 6 nusxnas rpa-
HULA ONPCACIHETCS OMYCTHMEM CHHKEHHEM HalpMKkeHHs Uy Ha LIHHAX
CBH npueMHoH NOACTaHLIHA TIO YCIOBHAM paboThl CHCTEMBL

llo onTuMansHOMY 3Ha4EHHIO HANPDKERUA Uy OTIPEAENAIOT MOTI-
HOCTh, THI H KONMYECTBO KOMIEHCHPYIOMINK YCIPOHCTR, KOTOpBIE Cle-
AYET YCTAHOBUTHL HA IPUEMHOH MOJCTAHLIMH,
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Puc. 6.9. 3asucumocrs 3atpar 3 ¥ HX cocTapaswomax K, . 3., o1 nanpmkenns

OTMETHM, YTO HONYYEHHBIC PE3YTBTATH OYIYT CIPAaBCLIMBEI TONBKO
A4 33/amI0T0 paHee 3HadeHHs momuocti P, TIpH Opyrux 3HaYeHMsx

MOILHOCTH Pe3YIbTaTel OyAyT Huble, MO3TOMY AJIA ONPEAeCIUA ONTH-
MANBHLIX IHAYECHMIA YCTAHOBISHHOH MOIHOCTH KOMIICHCHPYIOIIMX YCT-
POHCTB HEOOXOAMMO BLUIOJHHTE QHAIOTHYHbBIE pacdeThl Jus nanboree
XAPAKTEPHBIX PeKHMOB JAHHOR 3NEKTPONCPE/IaTH.

6.3. PacyeTt pexuma 2aekTponepeaay CBH
C NMPOMEXYTOYHbIMH MOACTAHLHAMM

4.3.1. Cxembi 2AKTPONEPEAUY U METOAUKO pacHeTa
HX PEXMMOB

Hporsokenusic sexrponepenadn CBH MolyT UMeTh HECKOIbKO IIPO-
MEKYTOUHBIX LOACTAHIMH, APSIHA3HAYCHULIX UL NHTAHAS KPYITHBIX
Y3JI0B HAIPY3KH, PacTONOKEHHBIX BIONE TPACCH 3EKTponepesays, Ity
HOACTAULHH MOTYT OLITh OCHALCHBl YCTPOHCTBAMH KOMIEHCALHH PeaK-
THBHOMW MOIIHOCTH B peXkuMax OONBIIMX M MAlbiX MAIPY30K. BosmoxkHas
CXEMA TAKOIl BICKTpollepe1a4u npuBeieAa Ha pHe. 6.10.

Pacuer pexWUMOB MONOOHON 3MEKTpoNepenayd MPOBOJMTCH B COOT-
BETCTBHHU ¢ METOAUKOH, H3NOKEHHOH B nonaparpade 6.2.3, 1 ypaBHeHH-
aMu (6.2) Pasnudue 3aKNHOYACTCH MWL B TOM, YTO 31€Ch B Ka4eCTBE
COGCTBEHHBIX W B3AHMABIX COMPOTHBIEHHH HCIOIR3YIOTCH HE COIIPOTHB-
JIeHHs OT/AeNBHOM JTHHKH, a COMPOTHBICHHUS BCEH IeKTPOLCPELAU .

DiekTponepenada MOKeT OBITh IPEICTABICHA WM CXCMAMU 3daMELIC-
HUA OTAENbLHBIX YYACTKOB M IKBMBANEHTHOH HAarpy3koH Kaxjod W3 moi-
CTanumii, WITH 9TeTHIPEXMOMIOCHUKAMY, 3aMEAMUMHY YYacTKH JIMHUH
W neactanuuy. CoOCTBEHHRE H B3AHMHBIC COMPOTHRICHHS 3ICKTPONEpe-
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Puc, 6.10. InexTponepedana ¢ ABYMA NPOMEKYTOMHBIME MOACTAHUHIME:

a — CXeMa 3IEKTPONepeaaun, 6 — cxeMa 3AMCIICHHA, 8 —— TPEACTABICHUE 3NEKTPOHe-
PENatH “HCTRIPCXTIONKOCHHKAMH

Aa4H B LEJNOM MOTYT OBbITh MONYYeHH KAK MyTeM IpecOpasoBanyug cxeM,
T4K B C TOMOMIBI} IapaMETPOB JKBHBANEHTHOTD YETHIPEXNONIOCHHKA.
Harnee pacueT 3IeKTponepenaun BEAETCA MO ce ydacTKaM, creilyd HilH
OT ¢¢ Havaua, HITH OT KOHLUA B 3aBHCUMOCTH OT TOTO, KAKHE HCXOOHEIC 1aH-
HEIC BBOJATCA B PAcyeT (JaHHBIE HAYANA HIIH KOHIIA Y1EKTPOIepeIaiH).

B 3aBrcHMocTH 0T cniocoBa 3a0aHH HCXOHEIX AAHHBIX HCIONB3YETCH
pasiMyHad METOIMKA pacdeTa. ECIH B pexknme HauGONBInMX Halpys3ok
sajansl Py, Uy u Uy (uma Py, Uy u Us), nenoneyerces MeToauka, H310-
KeHHas B noxmaparpade 6.2.3. Brauane onpenenserca yron 014, 3aTEM
HAXQAMTCS PEAKTHBHAA MOW(HOCTE Hagaia 1epBoro ydacTka (. Jlaiee
[0 NOJIYICHHLIM JaHHBIM HaYala Nepeoro yuacrka Uy, Py;, O, uaxo-
AATCS MOTEPH HANPAKEHHA HA ITOM Y4aCTKe H Hanpsokenne U, na muuax

HOACTAHIIHH A, a TAKKe aKTHBHAA H pCaKTHBHAS MOUIHOCTH KOHIA nep-

Boro yyactka £y, O, .
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Ecni Ha IOACTaHUME 4 OTCYTCTBYIOT cpeacTBa cTabHIIM3aUKH HAIIps-
xerusa Ha ee wmHax CBH, 1o cneayer conocTaBuTh MOIYYCHHOE 3HAUE-
uue U, ¢ nuanasonom perynuposanust PIIH asroTpancdopmatopa. 310

He0OXOIHMO /A OUEHKH BO3MOKHOCTH NOILEPKAHHA HANPAKCHHS Ha
[IAHAX CPENHETO HANMDKCHUS 3TOoH TOACTAHLUHMEA B pPacCMaTpPHBASMOM
pexnmMe. ECIH 3T0 yCIOBUC BBITIONHSETCA, TO PACUET LIPOAOTKASTCH.

W3 yermorui 0ananca akTHBHEBIX H PEAKTHBHBLIX MOIIHOCTEN Ha IIHHAX
CBH noncraHoHH A4 HaxoasTcs AKTHBHAS M pPedkTHBHAS MOUIHOCTH
B HAYANE BTOPOTO yYacTKa PHZ’ 0.+ 3areMm no TOPHBEACHHOR METOAMKE

HAXOIHTCA Hanpshkedne Ha mwuHax CBH noactanuum B, xotopoe Takxe
CONOCTABASICTC ¢ OManasoHoM perynupoeanus PIIH asrorpauncdopma-
topa noacTannuu 5. Eciv 1 Ha 370§ HOACTAHIME BHITONHACTCA YCIOBHE
OOATepIKaHUA HAMPMKESHHS HA [HHHAX CPEAHCIO HAUPAKCHHA, TO paccyu-
THIBAFOTCH [APAMETPRI PEXHMMA KOHLA BTOPOTC P o, () 5 M HAUWTa TPETh-

ero yuactka Py, (4. [adee ompenensiores IapaMeTph PEKHMA KOHIA
TpeThero yuactka P 3, O

MOIMHOCTE KOMIEHCHPYIOLIMX YCTPOMCTB HA IMPHEMHOH HOJCTAHIMH
CHCTEMBI OMPEJISANCTCH M3 yCnoBUsS 0aNaHca peakTUBHBIX MOILIHOCTEH
TIpPH M3BECTHOH PeaKTHBHOM MOMWIHOCTH CHCTEMBL, KAK 3TO OBINO IIOKA3AHO
B noauaparpade 6.2.3.

DTOT aATOPHTM PACYeTa CIPABEATHB U1 PeKHMa KaK HaHOONBMIHX,
TAK H HAMMEHbIIHX HArpy3oK snexTpolcpenauu. Pasmimue GyaeT 3axio-
44THLCS UMb B 3HATCHHAX NPWHHUMAEMBIX HanpsokeHul U, n U, a Takke

B HeoDXOUMMOCTH TPOBEPKH HAMPMKEHHS B CpelHeldl 30He JIMHUH
B PEXMME MaIBIX HATPY30K 115 YHACTKOB JIHAOH Gonee 600 k.

B cnyuagx, koraa Ha ofHOH Wi obenx NoAcTaHIHAX paccMaTpUBae-
Mot cxeMur HanpsoxeHHe Ha myHax CBH srixonur 3a aonycTHMEIE rmpe-
JIeJibl KAX CBEPXY, TaK ¥ CHH3Y, HeoOXOMHMO YCTaHABIHBATE KOMIIEHCHPY-
omue  yorpoHcersa, [log orpaHHucHHEM CREpXY 37eCh NOHHMAETCH
HapbonbLiee pabouee HANpsekeHHe OIS COOpPYIOBAaHHA TOACTAHIHH
{cM. Tabm, 6.1), nox orpanMYedHeM CHHIY — MHHHMANIBHO JONYCTHMOE
Hanpsxkenve no ycaosuaM pabotsl PITH arrorpanchopmaropos.

MOUIHOCTL H THII KOMIIEHCHPYIOUIMX YCTpOHCTB (MCTOUHWKH HITH
norpe0HTENd PeaKTHBHOR MOLUIHOCTH) ONpeNelARTCS W3  YCIoBaA
fataHca peakTHBHBIX MoOIHocTteH Ha mMMHax CBH noactaHuuil mnpu
3a7aHHBIX 3HAYCHHMAX HANPOKEHHA, IeKAWMX BHYTPH T0NYCTHMOIO AHA-
ma3oHa, ECHAH HCIOIb3YHTCA PETYIHPYEMBIE KOMIEHCHDYIOLIME YCT-
poiicrea {CK, CrarkoM, ynpasifcMbI¢ PEakTOpEI}, TO HApsAKeHMe Ha
munax CBH nasHoN MOACTAHUMHM MOXKET OBITh NMPHHATO HEH3MEHHBIM,
HE 3ABHCHIIMM OT nepelaBaeMoi MOMHOCTH. B 3ToM cioysae Mensercs
METOIHKA pacueTa PeskHMa JIEKTPONepeladn, nocieqHan Kak Ol pasdu-
BAETCA Ha HECKOILKO YYaCTKOB, Ka¥IBIH H3 KOTOPBIX JEKHT MEKILY M0J-
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CTAHUMAMH ¢ MIHHAMH HEM3MEHHOTO HAIPMKEHHA. PeKHEM KaXaoro H3
YIaCTKOR PACCYHTLIBAETCA HE3ABHCHMO OT Apyrux. MOIHOCTS KOMIEH-
CHDYIOIIHX YCTPOHCTE ONpEAeNAercs U3 YCTORHS DATAHCA PCAKTMBHBIX
mMomuoctei Ha mmnax CBH nojcranuni, na kotopeix yeradopiens KY,

Ecid 10 TeM MM MHEIM I[IPHYMHAM B KaueCTBE MCXOAHBIX HAHHBIX
33/1410TCA NAPAMETPhl PEKHMA OTHOTO Yana, manpumep P, O, U (nan
Py, Oy, Us,), anroput™ pacuera OymeT HHOH, 31ech 10 J@HHBIM HaTaia
NEPBOIO y4acTka OUPCHEIACTCS HAIpKenue U, u, €CIH OHO HaXOOMTCA

B JONYCTHMBIX NpefieNax, ONpefeNalTes MapaMeTphl PeXuMa Havala
BTOPOrO y4acTka M 3areM Hampsokenue Up. Heau nocresnsee BEIXOINT 3a
3TH NPE;leiitl, HEODXOAMMO BePHYTECH K HAYANY 31EKIPONEpenayH, H3Me-
HHTL B HY/KHYIO CTOPOHY PEGKTHBHYIO MOIIHOCTL {J] M MOBTOPUTHL pac-
4eT. PacyeT MOBTOpsETCA 10 TeX MOp, NOka HanpmieHHe Uy ne npumer
Tpedyemoe 3uauenue. 11pn sToM onpegenserces noTpeOHOCT B YCTaHORKE
KOMIIEHCHPYIOIIETO YCTPOHCTEA Ha nogcTaduy B. 3aTeM olpegensaoTcs
napaMeTpsl pexUMa TPETHEro YHacTKa, H pacuer NpoagiKaeTes A0 clle-
AYIoUeH MOACTARLMA.

Hanswiii anropurM ObUI NOTOKEH B OCHOBY mporpammul s OBM,
UpCANA3HAYEHHON AJIS PacyeTa PERHUMOB NPOTSKCHHBIX JTERTPONCPEAAY.
B aroii mporpamme Bce y3IBl CXEMBl 3aMEUICHHA 3ICKTpONEpenadn
AeNATCA HA JIBA POAA Y3Nbl ¢ NOCTOSHHOH MOLIHOCTBIO OTGOpa (y3nbl
MepBOI0 poAa) M y3Ibl ¢ HEM3MCHHEIM HAMpsSKEHHEM (YImml BTODOIO
poua). B cxeme Ha puc. 6.11 y3abr 1, 3, 5, 6 — y3as1 BTOporo poja.
B kavecTBC MCXORHBIX AaHHBIX 33/210TCH NAPAMETPBI PEKHMA TIEPROIO
y3na Uy, Py, O;. I1o TUM IaHHBIM PACCHYHTHIBAETCS HAMPIKCHUE BTOPOTO
¥371d ¥ [IapaMeTPHl PeKUMa B Bayaie BTOPOTO YuACTKA. B y31ax nepBoro
pona (y3iae 2 u 4) HaNpsKEeHHE MOXKET H3MENSTbCA B IPENEnax, onpeie-
JAAEMBIX AHanazoHoM peryaupoeanus PIIH agrorpancdopmaropos. 3atem
paccuuteiBaeTcs Hanpsxenne Uz, TlockonbKy TpeTHii y3en — ysen BTo-

Bosspar

Bosspar BosspaT

3 4 3

L_] L! \_l 1
Puc. 6.11. Anroputm pacuera snekrponepesadfl ¢ HeCKOILKHMH NPOMERY TOUHBIMH
HOICTAKUMAMMH (N0 AaHHEIM oanoro yiaa U, Py, (4}
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poro pojia, HaupskeHue Uy cpapHuMBacTCA ¢ 3aJaHHBIM 3HavcHue Us . .
Jlanee onpeienseTca PasHOCTE
AUz = U; = Uggap

Ecmn AUy < g, e € — denycTyMas DOTPEINHOCTE, TG ONPSACTAIOTCA
NApaMeTpsl PEKUMA KOHIIA BTOPOro y4acTka B IO yCl0BMio Dajanca
MOIIHOCTEH B TPEThEM Y3/¢ HAXOMATCA MOHIHOCTH B Hadale TPerbero
yuactka. Ecmu AU; > £, ocymecTwIfercd BO3BPAU K TEPBOMY ¥3iy
¥ METOZOM HWTEPalil KOPPeKTHpYeTcsh MOIHocrs (), Moka He Oyaer
BEIIONIHEHO ycaoBue AUz < g, OQHOBpeMEHHO ONpelenseTcs MOIIHOCTD
KOMIEHCHPYHKHMUETD YCTPOHCTBA B TpeTeeM yaie. s Hroro mpn 3a1aH-
HoM U/; onpemelseTcs MOWHOCTH B Hadage TPETBETO YYACTKa M
110 OANAHCY PEAKTHBHLIX MOIHOCTCH B HEM HAXOOHTCS MOmHOCTE KY,

B Takoif nocne 08aTeIbHOCTH PacCUHTBIBAIOTCA BCE yYacTKU. Ilpuus-
TBIE 3HAYEHHA MOIHOCTeH KOMICHCHPYIOILHX YCTPOHCTE B y3laxX BTO-
poro poJa CyMMHPYIOTCA ¢ MOUIHOCTBIO HArPY30K 31MX y3n0B. B pesyns-
TaTe BCE Y3IIH JICKTPOLCPEIa4H, KPOoME €€ KORLA (V3€T §), OKa3hLIBalOTCH

y3naMH Tepsore poja. Ha 3axkmioqMWTeNnbHOM 3Tame pacyeTa, ecin
AUg > &, ONATL OCYNIECTBIAETCS BO3BPAT K HEPBOMY Y3y, H PacueT MOB-

TOpAETCA /10 BRINONHEHNA yenoBus AUy < €. Jlance pacCHHTBIBAIOTCS 3HA-

YEHHA YTIOB CABATA MEHIY BEKTOPAMH Hal'[pﬂ)l{eHPlﬁ Y3noB. Ha sTtom pac-
YET 3aKaH~HBAaCTCA,

§.3.2. DACKTPONEPEAaHT € KOMNEHCHPYKOLLLUMM
YCTPOWCTEAMU HA NPOMEXYTOHHOW NOACTAHLMU

PaccMotpum anekTponepenady ¢ OIHOH IPOMexyTOYHOH MoACTaH-
mueid. OT WHH CpeiHero HAHPHKEHHS 3TOH MORCTAHIIUHE OCYIUECTBIASTCH
OUTAHUE HATPY30MHOTO Y3713, KOTOPHIH HC HMeeT COOCTBEHHBIX MCTOYHH-
KOB JJICKTPOJHEPrHH WIH CBA3EH ¢ APYTHMH TEHEPHPYIOLIAMK Y3JIaMH.
BosMmokHble CXeMBI TAKOH 3MEKTPOIICPENauH IpeACcTABIEHE Ha puc. 6.12.

PaccMoTpHM 3IEKTPONEPEIady C OJUHAKOSBIM HOMUHATOHBIM HANPA-
HeEHUeM NBYX YUACTKOB THHUM.

IIpuMen, 4T0 Ha NPOMEXYTOYHOH NOACTAHIUHY YCTAHOBIEHBI KOMITEH-
CHPYIOHMIME VCTPOHCTBA, npefaHaznadeHHBle AnmA oOecliedenus Oasanca
pCAKTHBHOH MOmHOCTH Ha wiHHAX Beicmero naupspxenus (CK, CTK
u ap.). O0a yyacTka anekrponepesadd MOryT OBTh IPEACTABICHBL CXe-
MaAMH  3AMELLCHHS MM  TeThIPEXUONIOCHHKAMH, [apaMerpsl KOTOPhIX
OIpeneleHsl MO MPABAIAM, U3TOKEHHLIME B T 4. [IpH JTOM YuMTRIBA-
erca KOJIMYECTRO 1eNeH HA yUACTKAX JIHHAHE H KOUHYCCTBO BKITHOUEHHBIX
aBTOTpaHcOpMaTopoB nojAcTaHUuK. CXeMa 3aMelleH s TakoH 31eKTpo-
nepeiavd nekasaHa Ha puc. 6.13. BOIMOXHEE CxeMbl HOJCTAHIMIA Nepe-

205



ks
=

7]
3

L

g

a)
U] L 1 U2 U2 Uc HCT

| %L
Umml I ‘_l t

a)

Pue, 6.12. CxemBl 23exTponepenay ¢ oNN0H NPOMEKYTOUMONR MOICTAHIHEEN:

¢ — HOMHHAILHOE HANPEKEHHE 000X YUaCTKOB OJHHAKOBO; § — HOMMHAIRHOE HANPA-
KEIHE YUACTKOB PA3IHYHO

s t G
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Puc. 6.13. Cxema zamemieHHA 3nexTpOnepenauu ¢ 0JHEAKOEBIM HOMHHAILHLIM
HApLKeHHeM yuacTROB (CH — epennee nanpaxense)

JAKOWEEH MEKTPOCTAHIMHM M NPHEMHOH CHCTEMBl 30€Ch HE [OKA3aHHL,
MOCKOULKY OHH MPHHAMANTCH HIASHTHUHLIMH TEM, YTO PacCMOTPEHbI
8 § 6.2, Llensio pacueTa pexwMa HaHGOIBIIAX HAIPY3OK 31ECH ABIAETCA
OIIPEACIICHHE MOTIHOCTH KOMIEHCHPYIOMMX YCTPOHCTE HA NPOMEXYTOU-
HOH NOACTAHLUHMH. MCXOAHBIMM JAHHBIMH SBISIOTCS HANpPAXKElMA HA

WIHHAX NEpeNakliel cTaHmul Uy M npuemuolt cucremu U, ., a Takxke

dKTHBHAA MOIMHOCTEL B Ha4Yane NEPROTO YyYaCTKa JICKTpOnepenaiu ‘P}-.ll‘
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3azaBadAck 3HAYCHMEM HampsxeHwsa U, Ha LIMHAX NPOMEKYTOYIHOMH

MOACTAHIHH M NPHHHMAA €r0 Hed3IMeWHEBIM, PACCYUTHIBACM PEIKHM Iep-
BOTO YYACTKA 3IEeKTpoTepesauu Kak oTACILHO B3ATOH JIMHHK NPH 3adaH-
HBIX 3HATCHUAX Hampaxeuna U m {/, H MOWHOCTH B HAadanme y9acTka

Pﬂi = Pl' 3aTremM B COOTBETCTBHH ¢ ANTOpHTMOM, HPUBEICHUEIM B [TOANA-

parpade 6.2.3, pacCUHTEIBAIOTCH mapaMeTpsl PeKEMa KOHIIA 3TOTO Y4aCTKa
P u Q-

M3 ypasReRus GanaHca aKTUBHLIX MOLIHOCTEH HA MIHHAX MOXCTAHUHH
HAXOJUTCA AKTHRHAY MOLMHOCTE B HAYAJIE RTOPOTO YYACTKA

P,=P,-P (6.40)

n.ne?

rite Py — AKTHBHAZ MOUIHOCTE KOHIIA TIEPBOTO YYACTKA JIMHHM; £ o —

AKTHBHAA MOIIHOCTE HATPY3KH MOACTAHUHM, IPUREIEHHAS K HANPAKEHHIO
va mmHax CBH.

Mo garHEIM Hawana BTOPOro yuactka (s, P o H 3a5aHHOMY Hampsxe-
HHIO CHCTeMBl U, .. PACCUMTEIBAETCA PEXMM BTOPOTO YYACTKA JIHHUH,

ONpeseRATOTCs IHAUCHAY PCRKTHRHOH MOIIHOCTH Havala BTOPOro yiuac-
TKa ()7 ¥ HapaMeTphl PEXHUMA €T0 KOHUA Py 0 (1.

IMo ypasuepuiy GajaHca pPeakTWRHBIX MOIMHOCTEH ompedendeTca
peaKkTHBEHAd MOIWHOCTE, norpednseMan noxcTannmed ¢ mun CBH:

Ql'lC - Ql\l - Q}12' (641)

OTMETHM, YT 30€Ch CIeIYCT CTPOTO CICIHTL 33 3HAKAMIE PeakTHBHLIX
MOLIHOCTER KOHIOB JHHHH, IPWIErarnilux K TOACTAHIHHA. DTH 3HAKU
OyIyT OTIpenenAThCH AMMHON YHACTKOR JHHHUH W 3HAYEHHAMH MEpPe;laBac-
MBIX [0 HHM aKTHBEBIX MOHIHOCTEH.

Janee Mo W3BeCTHOMY aITOPHTMY ONPSOEeNATCA NOTEPH peaKTHBHOH
MOIDHOCTH B 0GMOTKe BRICIIETO HANpSXeHHA asroTpancdopmaropa. IMo
VpaBdeHHI0 OalaHca peaKTHBHBIX MOIHOCTCH B HYJIEBOH TOUKE €I0
CXEMBl 3dMCITIEHHA ¢ YYeTOM MOWFOCTH HATPY3KH Ha IMHHAX CPEIHEro
HANPsHKEHHS NMOJCTAHNHK HAXOAWTCA MOMIHOCTH B KOHOE OOMOTKHM HHU3-
LIEr0 HANPAKEHUA U B KOHEYHOM HTOIE MOLIHOCTR KOMIICHCHPYIOLIEIO
YCTPOHCTEA, NOAKITIOYEHHORO K [IMHAM HHM311CTO HAnpsHKREHNA. DTO MOTYT
OnTe nne 10 nian 38,5 xB. MoinHocTe 00MOTOK HU3LIET0 HAIPSKEHHA
asrorpancdopmaropor CBH 3HauHTeNbHO HEXKE MX HOMHHAJIBHOR MOLI-
AHoctH (00BdHO 30—5( % HoMHHAnELO). [lodTOMY cnenyer LIPOBEPHTL
COOTBETCTBHE TpeOyeMoil MOLXHOCTH KOMNEHCHPYIOWIMX YCTpoiCcTB n
MOILIHOCTH 0COMOTOK HH3IIET0 HANPSKEHHS aBTOTPAHC{OPMATOPOB, YCTa-
HOBJIEHHLIX Ha 3ToH nomcravmus. Lenn KY npeanonaraercst BKMOYHTH
Ha [IMHBI CPEJMHETO HANPHKEHH, €10 MOWHOCTD ONpeAeIseTcsa H3 ypas-
HeHuy BaTaHca PeaKTHBHLIX MOMIHOCTEH Ha 3THX LIHHAX.
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B cnygae, ecnu B kagecTBe KY WCTONB3y0TCest CHHXPOHHBIE KOMIICH-
CATOPRI, B A1TOPHTME PacieTa PEXHMOB TaKOH 3aeKTponepeIadn A0IKHa
ObLITh YuTeHa MX MomHocTs. [Ipr O, < 0,3P ;5 MOXKHO yYMTHIBATL TOMEKQ

MOLIHOCTE CHHXPORHOrO KoMneucaropa Oez JMIC. 1lpn Sombuiest Moum-
HOCTH CHHXPOHHOTO KOMTIEHCATOPA €F0 ClEIYeT YUMTBIBATH KAK CHHX-
POHHYI0 MaWHHY npu £, ~ 0. B 32BHCUMOCTH OT TUIIA PETYITHPOBAHMS

BO30YKIEHHA (IPOIIOPLMOHATIBHOE, CHILHOE)} CHHXPOHHBIH KOMIIEHCATOD
MOXeT OBITh IpEACTARACH B PacdeTax MOCTOAHHLIM HATIPSKEHHUEM HA €To
BBIBO/IAX U MOWHOCTEIO HIH DJC, NprIoKeHHOH 33 COOTBETCTBYIOLINM
COTIPOTHBACHHEM. B pesynbTaTte cxeMa eKTPONepesads ¢ OIHOR MpomMe-
KYTOUHOA NOACTAHUMEH, HA KOTOPOH YCTAHOBIEHB! MOINHBIE CHIIXPOH-
1bI€ KOMIEHCATOPBI, JOAKHA PACCMaTPUBATLCH KAK CXEMa © TPEMS CHHX-
POHHBIMH MAINMHAMY, HTO 3HAMUTENLHO YCAOKHAET PACUCT.

[TonyuenHbic B pe3yabTate pacdeTa MapaMeTpbl KOH1Z BTOPOFO YYacTKa
P> 1 O, NOIBONAIT ONPENETHTL HEOOXOMHMYIO MOLUHOCTL KOMITEHCHPY-

HOLIMX YCTPOHCTE Hd IPHEMHOM KOHIIE dIeKTpornepeiadd. COOTBETCTBYIO-
mas MeToamka pacyera Obiia paccMoTpeHa B nogmaparpade 6.2.4; oua
MOXeT OblTH MPHMEHEHA W 376CE.

XapaxTepHOH 0cO0EHHOCTBIO PACCMOTPEHHOH CXCMb MTEKTPOTIEPEIauH
SABIABTCS TO, YTO IIPH M3MEHCHHM HANpMAeHHA [, MEHAETCH PEKUM BTO-

POTO YHacrka: MEHARKTCA PeaKTUBHBIE MOMIHOCTH TO €ro KOHLaM H, Kak
CHCACTRUE, MOILIHOCTL KY na HpOME)KyTO‘{HOﬁ H ]]pHCMHOﬁ NOACTAHUNAX
CHCTCMEI, a TaKXKe O()HJ,ME NoTCPH aKTUBHOH MOIIHOCTH.

Echm B 3ahavy pacueTa He BXOOHT BI:I60p ONTHMATLHOIO 3HAYCHHA
HalpPAKCHUA UE‘ pacuCT Ha 3TOM 3aKAHYHBACTCH. AJIFOpHTM pacacra npu-

BeJleH Ha pHC. 6.14. Tlo 3TOMy IrOPHTMY OCYIIECTBAAETCA M pacuer
MHHUMaNLHLIX HAIpy20K 3aekTponepeiaun. MexoaHbsiMn famubiMp npH
oToM sBasioTes Py = P Uy, Uy, Ugyer TIPHYEM HATIPAKEHWS BO BCEX

¥31dX JIEKTpoIepenavn TPHHUMAKTCS pP3aBHBIMU UHO HJIIH HECKOIBKO

1
H{Ke, YTOOBI CHU3MTD 3APATHYK MOUTHOCTE JIHHUM.

B cityuae, ecny Tpebyercs onpeeuTh ONTUMANBHBIHN epenay Hanps-
KEHMH 112 NIEPBOM YYACTKE, TO PacueT BEINONHACTCS JUIA PA/1a 3a1aHHBIX
3uHaueHdid Uy M A7 KaXA0r0 M3 HHMX ONPEAEIAIOTCH TOTEPH aKTHBHOM
MOIJHOCTH HA TIEPBOM W BTOPOM yHacTKax JUHHH B MowmHocrs KY na
UPOMEKYTOUHOH H NPUEMAOH TONCTAHIIUAX CHCTEMEI.

B pacyeTax JHCKOHTHPOBAHHLIX 3aTPaT [IPY 3TOM YIUTHIBAKYICA CYM-
MapHLIE NOTEPH DHEPIHU HA TIEPBOM H BTOPOM YUACTKAX JUHUK H IOTEPH
B KOMIEHCHPYIOTUHX YCTPOHCTRAX HA NPOMEKYTOTHOH W NPHEMHOHA T104-
CTRHIIHAX CHCTEMEL.
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Puc. 6.14, AIFOPRTM PacdeTa POKAMA HIEKTPOMEPLIATH ¢ O{MHAKOBLIM HOMHHAIL=
HbIM HanpskenHem yaacTion (AT — asToTpadchopmMarop)

CyMMapHLie KaMUTAROBIOKEHHS B KOMIEHCHDPYIOWHC YCTPOUCTBA
Ha IBYX STMX NMOACTAHUMAX, & TAKKe 3aTPaThl HA HX SKCIUTYaTallUIo

COCTaBAsIOT:
Tpacq 1t 6 42)
3= Y (Ks+ ML +E, - (6.
t— 1
Juech K,y — KaNUTAAbHEIE 3aTPATLI B TOL Ha KY npoMexyTodHo# 1101-
CTaHIHH H CHCTEMBI,

Ke=Kyt Kg;
H g — DKCILIYaTauKOHRbIE TONOBBIE U3ICPHKY,
Hps = (K + Kpla+ 355 + 3a52

fle a — KOXPQUUHEHT OTUMCIEHHI HA JIKCILIYATAnHK obbexta; 3,

3A32 — 32Tpathl HA BO3MEUICHHS NOTEPL 3HEPTHH HA LICPBOM H BTOPOM

VUACTKAX [TMHHH COOTBETCTBEHHO.
' Tlocne »TOro CTPOATCS 3aBHCHMOCTH Kz, 3asTs Qxym, 0. y cHCT 3
B dpyHKUHA {/5, onpeieasercs 3HAYCHHE HALPSKCHHA Uy onr B COOTBET-
CTBYWOUIME €My MOWHOCTH Oy y no M Oy y cper 3areM olpeAenATCS THIIAI
u xonuuecTea KY M npoBepseTcs BO3MOXKHOCTh BKIKOUEHMA WX B COOT-
BETCTRYIOUIHE OGMOTKH aBTOTPARC(HOPMATOPOB.

Ec/iy O1JIeNbHBIE YUaCTKH IHHHH HMCIOT PA3HOE HOMUHATbNOE Hanpsi-
Meenue W CBA3L MEXKIY HUMH OCYHISCTBIAETCA Hepes amorpancd)opnfarop
¢ yerpoiicteom PITH (e, puc. 6.12, f), TO anropuT™M pacueta Oyaetr
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Pnc. 6.15. Cxema 3amenieHHs MIeKTponepelayn ¢ PA3HBIM HOMHHAJBHBIM HANPH-
AeHHeM

HECKOJIEKO OTTHYATLCH OT IpEIbIIYUICTO. OcHOBHOE OTIHYHE 3TOMH CXEMEI
4 3AKJIIOYAETCA B TOM, YTO IPH M3MEHEHUH HaNPIKCHAA U,, RHAIIPAKEHHE

r
UZ B Ha4ane BTOPOTO YYACTKA OCTACTCS HEH3MEHHBIM 3a CYEeT JeiicTeus

PIIH aerorpauciopmaropa. [ostomy m3MenerHus NapaMeTpoOB pexHMa
+ HPOHCXO/AT TOMLKO HA NEPBOM YTACTKE, YTO H OTPAXAeTCa B PACULTAX
~ GamaHcoB PEaKTHBHEIX MOLIHOCTER,

pr_meﬂmenbno K Cxeme 3aMemleHus Takoi 3nekrponepenasiu
(puc. 6.15) MoxKHO 3amKcaTh

Pp=Pg Py (6.43)
/la1ee 110 N3BECTHEIM BRIpaXeHHAM P,,, U 5 H Uy, Haxonutea peak-
TUBHAT MOMHOCTL B Hauaje BTOPOTo yuacTka {),,. Oupenensworcs
TOTEPH PEAKTHBHOH MOLIHOCTH AQpi; B 0OMOTKE BBICWIETO HANPSIKCHHA
aBTOTPAHCHOPMATOPA W 3HAYEHUE PEAKTHBHON MOIIHOCTH Q5 B KoHIE
ITOH 0OMOTKH:
O = Qu — (A0, + AQpy).

JaTeM 3aUMCHIBACTCA YpaBHEHHE Gananca peakTHBHRIX MOIIHOCTEH
B HYJIEBOU TOYKE CXeMBI 3aMEIIEHUs aBTOTPaHCc(GopMaTopa:

Obu* O — Qcy = 0, (6.44)
rie
QCH = QH2 + an-
M3 ypaBAenns Ganakca HaXODUTeA 3HAYCHHE {ly - @ 33TEM onpenens-
ercs 3Ha9eHHe AQp .
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MOIMHOCTE KOMNIEHCHPYROLICTO YCTpoiicTBa, BKITOMEHHOTO HE TPeTHY-

HY10 0OMOTKY aBTOTpaHchopMaTopa
- t
Qx.y - QHH + AQHH .

MourHocTs KY Ha NpHEMHOA noacTai{iy CUCTEMEI B J@HHOM CIIyHae
ONpENENAETCA NO MPHBENEHHLIM BEIILIE ANTOPHTMaAM NPH H3BECTHBIX 3HA-
qeHHAX ()5 1 Qe

B cayudae, ecin HeoOXOAMMO OOpefeldTh ONTHMANbLUBIHA [epeiajl
HANPKEHUS Ha NEPBOM YHaCTKe, U3MelCHHe Hampakenna U/, ocymect-

BIACTCH B Npefenax, JMOTYCTHMLIX AMANa30HOoM peryauposanua PIIH
apToTpancdopmaropa. TIpu atom HanpmreHne U ocraercs HeHIMel-

HBIM H HapaMeTpel peRUMa BTOPOTO YIACTKA TAKOKE HE MCHAKOTCH. Mame-
HCHHE HANPAKCHUA U2 NPHBOANT K H3MEHCHHK IIapaMETpoB pCikHMa

TONBKO MEPROTO ¥9ACTKA W MOUIHOCTH KOMTIEHCATODHBLX YCTPOHACTS,
YCTAHABIIHBAEMbIX Ha NPOMEXYTOUHOM nocTannuu. [loatomy npu onpe-
neneHWH  JIHCKOHTHPOBAHHBIX  3aTPAT  HEH3MEHHBIE  COCTABIAIOLIME
ROMKHDBL OBITh MCKIIOHMENEl, YTO MPHIACT MCKOMOH 3aBHCHMOCTH Oojlec
RLIPQYKEHHEIH XapaxTep.

B pexkyMax Mallbix HAPPY30K JUTA PACCMOTPEHHEIX CXEM DICKTpONEpE-
Jad CAeOyeT, NOJb3YACh BPHBEICHHBIMY ANTOPHTMAaMH DACYETd, OLUCHHTh
BOIMOKHOCTH TIOTpeONeHns M3OBITOYHOH PeaKTHBHOH MOLIHOCTH KOM-
OSHCHPYIOWMMH  YCTPOHCTBAMU, BEIOPAHHBIMH [0 YCIOBHAM DEXHMA
HAWBONLITHX HArpy30K. ECNi 9TH BOAMOKIOCTH HEAOCTATOMHB 115 00ec-
neseHnd GanaHca peakTHBABIX MOWIHOCTEHR OpH OPUHATEIX 3HAYEHMAX
HANPSOKEHHIA HAa LOICTAHLHIX, HEOOXOMHMO HCMONMB30BaTh DIYHTUPYH)-
IME PEAKTOPEL, KOTOPBIe, KAK [IPABKIO, BKIWYAKTCA 110 KOHIAM ITHHHH,
BKioyeHHe peakTOpoB HEMOCPEICTBEHHO Ha INTHHET BOACTARUMH TPeOYET
AOMOTHHTENEHOTO o0ocHOBanuA. HeoOxogumas MOIIHOCTE PEAKTOPOB
oupedendercs 1o ycaosusM 0aiaHca peakTHEHOH MOWHOCTH B KANIOM
Y3IIe 3IEeKTPONepe]aun: Ha HICKTPOCTAHIHY, IPOMEXYTOTHOH H NpHEM-
HOH NOACTAHIHAX CHCTEMEL.

BriGop xoMOencHPYIOIMX YCTpoficTB Ha [TOACTAHUWH NPUEMHOH
CHCTCMBE CHCAYET BhIIONHATE IO METO/MKE, H3OKEHHOR B Moanapar-
pade 6.2.4.

B kauccTee ofiHOH W3 OeiicTBeHHBIX Mep NG YMCHRIUCHWIO 3apAmHoil
MOLUHOCTH JIMHAE MOMUO HCTIONL30BATE CHMMAKEHHS HANPMKEHHA Ha [HHAX
SMEKTPOCTAHIME H CHCTeMbl Ha 3—3 % HoMuHansHOTO. IlocKoNbKY pedsb
HUET O PeKUMAX MAIbIX HAI'PY3O0K, TO TAKOE CHMIKEHME HE A0JKIO OTPa-
3HTBCA Ha CTATHYECKOH M AMHAMKYIECKOR YCTOWYHBOCTH CHCTEM, CBA3LI-
BaeMblxX FTOMH DIeKTpollepeaadeil.

OanuM H3 TPHEMOB PA3TPY3KH IEHEPATOPOB JIEKTPOCTAHLWHE OT CTe-
KaroLeH ¢ IMHHH PEaKTHBHOH MOIUHOCTH MOXKET ObITh CO3JAMHBE HE3HA-
UMTEHLHOIO HCpeTaja HanphKeHHid Ha IMHAH, CBA3LIBAIONICH Mepe1ato-
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