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1. PA3BBUTHUE 295C U TEXHOJIOI'UA UX ITPOEKTUPOBAHMUSA

1.1. KpaTkuii 0630p pazsutus 3I3C

DnekTpo3HepreTuka - 6a3oBas oTpacib 3KOHOMHUKH Poccuu, obecnieunBaromast
MOTPEOHOCTH SKOHOMHUKH M HACEJICHUSI CTPaHbI B JIEKTPUUYECKON U TEIJIOBOM IHEP-
TUU, BO MHOTOM OMpEEeNsAoNas YCTONYMBOE pa3BUTHE BCEX OTpaciieil SKOHOMUKHU
cTpanbl. DPPEeKTUBHOE UCIIOJIb30BaHUE MOTEHIMAIA 3JIEKTPOIHEPreTUUECKON OTpac-
7Y, YCTAHOBJICHHE MPUOPUTETOB U MapaMeTPOB €€ pa3BUTHS CO3/IaI0T HEOOXOAUMBIC
IPEANOCHIIKA JIJIE POCTa DKOHOMHUKH M TIOBBIIICHHUS KadyecTBa >KU3HH HACEICHUS
ctpansbl. [Ipoiiecc onepexaromero pa3BUTUs JIEKTPOIHEPTETUUECKON OTPACITH SIBIISI-
€TCsl HEOOXOIUMBIM (PAKTOPOM YCTICIITHOTO YKOHOMUYECKOTO pa3BuTusi Poccun.

OCHOBHBIMH HAIPABJICHUSIMH JIOJITOCPOYHOU TMOJTUTHUKH TOCYIapCTBa B DJICK-
TPOIHEPIETUKE SBIISFOTCS

a) Han&xKHOEe CHAOKEeHHE SKOHOMHUKH M HACEJCHHsS CTPaHbl DJIEKTPUUYECKON U
TEIIOBOW YHEPTHUEH;

0) coxpaHeHHE IEeJIOCTHOCTU M pa3BUTHE EIWHON 3HEpreTH4ecKoil CUCTEMBI
(EDC) Poccumn, e€ wunTerpamuss ¢ JAPYTMMH DSHEProoOBEIWHCHHSIMU Ha
EBpa3zuiickoM KOHTUHEHTE;

B) moBbIIIeHHE YHPEKTUBHOCTH (PYHKIIMOHUPOBAHUSA U 00ECTICUCHUE YCTONIMBO-
T'O Pa3BUTHS JEKTPOIHEPTETUKY HA Oa3e COBPEMEHHBIX TEXHOJIOTHI;

I') CHUXKEHHUE BPEIHOr0 BO3JAEHUCTBUS HA OKPYKAIOIIYIO CpEy.

Jlnst peanu3zanuu 3TUX HampaBlieHW pa3paboraHa «l eHepanbHass cxema pas-
MelleHHus: 00beKTOB AeKTposHepreTuku a0 2020 r.». I[Ipuopureramu I'enepanb-
HOM CXEMBbI B paMKaxX YCTAHOBJIEHHBIX OPUEHTUPOB JIOJITOCPOUYHON TOCYAapCTBEH-
HOU MOJIUTUKHU B chepe NEKTPOIHEPreTUKU B YACTHOCTHU SBJISIOTCS:

a) Omnepexarolliee pa3BUTHE 3IEKTPOIHEPTETHUECKON OTPACiM, CO3[JaHUE B HEMl IKO-

HOMUYECKH 000CHOBAHHOM CTPYKTYpPbl FT€HEPUPYIOUIUX MOITHOCTEN U AIEKTpOCe-

TEBBIX OOBEKTOB JJIsl HAAEKHOTO OOECIEeUeHUs] MOTPEOUTENEl CTpaHbl IEKTPU-

YeCKOM M TerioBou ’Heprueit (tadi. 1.1).
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Tabnuua 1.1. PaunonanbHasi CTpyKTypa Fr€eHEPUPYIOLIMX MOLIHOCTEM

Iloka3zarenn 2010 1. 2015 . 2020 r.

VYcTanoBiaeHHas MOIHOCTG, MIH. KBT, Bcero 243,8 297,5/326,2 347,4/397.7
B tom umcie:

THIPOIJICKTPOCTAHIIIH 49,2 57,1/57,9 71,7/76,5
ATOMHBIC DJICKTPOCTAHIUH 26.9 38.1/38.1 53,2/59
TETUIOBBIE AJIEKTPOCTAHITUH, BCETO 167,7 202.3/230.2 222,5/262,2
W3 Hux:

TEIUIOAJICKTPOIICHTPAIIH, BCETO: 93,2 107,8/107,8 113,7/113,7
MapoTypOMHHBIC Ha Ta30Ma3yTHOM TOTLIMBE 43 40,9/40,9 36,5/36,5
apora3oBble U ra30TypOUHHBIC 15,3 27,9/27.9 36/36
apoTypOMHHBIE Ha TBEPIOM TOTIITUBE 34,9 39/39 41,2/41,2
KOH/ICHCAIIMOHHBIC DJIEKTPOCTAHIINHU, BCETO: 74,5 94,5/122,4 108,8/148,5
MapoTypOMHHBIC Ha Ta30Ma3yTHOM TOTLIMBE 37,3 14,3/14.3 6,8/6,8
apora3oBble U ra30TypOUHHBIC 9,9 30.2/32,5 38,5/40,1
MapoTYPOMHHBIE HA TBEPOM TOTLIHBE 27,3 50/75,6 63,5/101.6

INTpuyMCcUYaHUuC. YUCIUICID - 0a30BEIH BAapHaHT, 3HAMCHATCJIb - MAKCHUMAJIbHBIN.

0) Co3naHue ceTeBo MHPPACTPYKTYPhI, pa3BUBAIOIICHCS OMEPEIKAOIIUMU TEM-
aMU 10 CPaBHEHUIO C Pa3BUTUEM JIIEKTPOCTAHIIMN U 0OecreunBaroieil mosj-
HOILICHHOE Y4YacTHe HPHEProKOMIAHUN U moTpeduTeneld B (yHKIMOHUPOBAHUU
PBIHKA 3JIEKTPUYECKON SHEPTUU U MOIIHOCTH, YCUJIEHUE MEKCUCTEMHBIX CBSI-
3€il, rapaHTUPYIONINX HAJEKHOCTh B3aUMHBIX [TOCTABOK 3JIEKTPUUECKON dHEp-
MU U MOIIHOCTH MEXIy peruoHamu Poccuu, a Tak:ke BO3MOYKHOCTb 3KCIIOpTa
3JIEKTPUYECKON SHEPTHH.

CTpyKkTypa T€HEpUPYIOIIUX MOIIHOCTEH OIpeAenseTcss UCXoas u3 OajlaHCOB
MOIITHOCTH U JIEKTPOIHEPTHH Ha MEePCHeKTUBy. PacxoaHas yacTh OaaHCOB B OCHOB-
HOM IIpeACTaBJI€Ha CyMMapHOI Harpy3koil u anekTponoTpedienrem (puc. 1.1). Paz-
BUTHE TE€HEPUPYIOLIMX MOIIHOCTEH (COCTaB 3JEKTPOCTAHILINI, X pa3MElIeHUE MO
TEPPUTOPUU CTPAHBI, TEMIIBI CTPOUTENIHCTBA) B 3HAUUTEIBHON CTENIEHU OMPEAEIISIIOT
KOH(HUTYpaIUIo ¥ TapaMeTPhbl CUCTEMOOOpa3yIoIel CeTH.

BricokoBonbTHas ceTh B eBpomneiickoir yactu EQC Poccun B ocHOBHOM cdop-
MHpPOBaHa Ha OCHOBE JIMHUM JJeKTpornepenaun HanpspkeHuem 330...750 kB, B
octanpHOr yactT EDC Poccun oqHOBpeMEHHO ¢ pazBUTHEM ceTer HanpsikeHnem 500
kB npomeinieHHO ocBauBaMCh cetd 1150 kB. IIpoTsakEHHOCTD NEKTpUUECKHUX Ce-
e 110...1150 kB Bcex 00beAMHEHHBIX YHEPIETUUECKUX CUCTEM IO COCTOSIHUIO Ha

2007 . coctaBmia (B OJHOIICTTHOM HcYHUCIeHUH) Oosee 442,2 Toic. kM. CymmapHas
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YCTaHOBJIEHHAsT MOITHOCTh TPaHC(HOPMATOPOB Pa3HBIX KIIACCOB HAIMPSIKEHUS HA
MOHMKAIOMIMX TIOACTAHIIUAX CcocTaBuia 0koiao 696,9 maH. kB A. M3HOC OCHOBHBIX
(GOHIOB 2IIEKTPOCETEBOTO XO3MCTBA B HACTOSIINEE BPEMSI COCTABISET B CPEIAHEM

40,5%, B TOM unciie 000pyaoBaHus MojacTaHIui 63,4%.
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Puc.1.1. TIporuo3 snexrponorpednenus no Poccuu:
1 — 6a30BBIif BApUAHT; 2 — MAKCUMAJIbHBIN BapyaHT

PazButne snmexktpuueckux ceredr B mepuox mo 2020 r. (puc. 1.2) Oynmer
HaIPaBJICHO Ha obOecreueHrne Haa&XHOTro U ycToWunBoro (yukmuonupoBanus EDC
Poccun, KOHKYpEHTHOT'O ONTOBOTO PHIHKA 3JIEKTPOIHEPTUH M MOIITHOCTH, a TAK)KE Ha
oOecrieueHuEe HAAEKHOTO DIIEKTPOCHAOKEHUS] TOTPEOUTENed W BBIIAYU MOIIHOCTHU
3JICKTPOCTAHIIHM.

B ocHOBy mnepcrekTuBHOro pa3BuTHus snekrpuueckoir cetn EDC Poccuu 3a-
KJIaJIBIBAIOTCS CIETYIONIUE OCHOBHBIE TPUHIIUIIBI:

a) cxema cucteMooOpasytomieit anekrpudeckoi cetu EDC Poccun nomkna 00-

JagaTh JOCTATOYHOM T'MOKOCTBIO, MO3BOJISIONIEH OCYIIECTBISITh €€ MO3Tall-
HOE pa3BUTHE U O0ecreuynBaTh BO3MOXKHOCTb MPUCIOCAOIMBATHCS K M3MeE-

HEHUIO YCIIOBUM POCTAa HArPy3KU U PA3BUTHUIO 3JIEKTPOCTAHIINN;



Sseixmickasn T30
-7

- s’
Tapro-Canc @™ 7
-~ \ﬂC Benosepexas _ . o« 750 <& b AC
Kanmndrckas ASC nc fiC y A 30048 w— —
Cmonerickas WXHEBEHTOBCK
M . NnanupyemMee Zosi— fryTex

_ o CEDOATDANCKES .
TOMCK Borywancras 50 reac_ - ® 085K

nc =, NC Xanu ,'
A

Ay

KETEPAABOYDT
. - ]
{ HenaduHc

”
aGTaTCEs” . e
~, B a0
J/ 3eackas (ol
LY

NCMorosa | Xabapoeck
Nioamopckea FP3C

L4 e
HeaunroMeiCaes [POC, M ACTDEXERD L= Hyryessa
”

_ s BnaamnaocTox
DYLSHHOBCK

Fd

CoM .~

Mosnox

Puc. 1.2. [lepciexkTiBHas cxeMa pa3BUTHUSI CUCTEMOOOpa3yolIel CeTH:
DC — JIOII nocrosaHOTO ToKa; AC — JIDII mepemMeHHOTro TOKa

0) cXeMbl BBIJIaYU MOIIHOCTH KPYIHBIX AJEKTPOCTAHLUNA B HOPMAJbHBIX pe-
KUMax pabOThl IHEPTrOCUCTEMBI JODKHBI 00€CleuynBaTh BO3MOKHOCTh BbI-
Ja4d BCEW pacrojaraéMoil MOIIHOCTH 3JEKTPOCTAHIIMU 0€3 MpUMEHEHHUs
YCTPOWCTB MPOTUBOABAPUITHON ABTOMATUKHU KaK B MOJIHOM CXEME CETH, TaK
U TIpU OTKJTIOYCHUH JTI000M M3 OTXOAIIMX JIMHUM Ha BCEX dTarax CoOpyKe-
Hus 3neKkTpocTaHiuu (mpuHiun N-1). JIis aTOMHBIX 3J€KTPOCTAHIMEA yKa-
3aHHOE€ YCJIOBHUE JOJIKHO BBIMOJHATHCS KaK B HOPMAJIbHBIX PEKUMax, Tak U
B PEMOHTHBIX PEKHMaxX padoThl SHeprocucTeMbl (puHImI N -2);

B) CXeMa CHCTEMOOOpa3yIolel dMEKTPUIECKOI CeTH OJKHA COOTBETCTBOBATH
TpeOOBaHUAM OXPaHbBI OKPYKAIOIIEH CPEIbl;

T') YIPaBISIEMOCTh CUCTEMOOOPA3YIONIEH AIEKTPUIECKON CETH JOHKHA obec-
NEYMBATHCS 3a CUET UCIOIB30BAHUS CPEICTB MPUHYIUTEIBHOIO MOTOKOpAC-
peAesieHus], CTATUYECKUX KOMIIEHCATOPOB, YCTPOMCTB MPOAOJIbHOW KOM-
MEHCAINH, YIPAaBISEMbIX IIYHTUPYIOIIHUX PEAKTOPOB, BCTABOK MOCTOSHHOTO
TOKa, DSJEKTPOMEXaHMYECKUX  MpeoOpazoBareneif,  (Ha3onmoBOPOTHBIX

YCTPOMCTB U APYTUX CPEACTB;
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1)  CXeMa U MapaMeTphl paclpeeIUTENbHbIX CETEN TOKHBI 00eceun-
BaTh HAJEKHOCTD JEKTPOCHAOKEHUS, TPU KOTOPOU MUTaHUE MOTpeOUTenen
OCYLIECTBIISIETCSI 0€3 OrpaHUYEHMs] HAarpy3Kd C COOJIIOIEHHMEM HOPMATHB-
HBIX TpeOOBaHUI K KAYECTBY AJIEKTPUUECKOW SHEPruu MpH IMOJHOM cXeMe
CETH ¥ IIPU OTKJIIOYEHHUH OJTHOM JMHHUH AJIEKTpOIepeaun uin Tpaichopma-
topa (mpunuun N-1 nis norpedureneit).

JJist ucroNIb30BaHUsl B €BPOMNENCKON YaCTU CTPAHbI SJIEKTPUUYECKON SHEPTUU U
MOIITHOCTH TEIUIOBBIX U TUIPABIUYECKUX JJIEKTpOoCTaHIUN CuOUpH TJIaHUPYETCS
coopyxenue JIDII nocrossHHOro ToKa Hanpsbkenuem + 500 kB u + 750 kB nponyck-
HOM criocoOHocThIO 2000...3000 MBT npoTtsik€anocTho 0T 600 10 3700 KM.

s coBMmectHOM padotel ODC Cubupu u ansHero Boctoka mimanupyercs
yCTaHOBKA Ha MOJICTaHIMAX HampshkeHreMm 220 kB BCTaBOK MOCTOSSHHOTO TOKA MOIIT-
HocThIO 110 500 MB- A xaxxnas.

B eBporneiickoit yactu EQC Poccuu mpoaoKuTcs pa3BUTHE CETEHl Hampsixke-
HueM 750 kB. B OOC Ceepo-3anana u Llentpa. JIDII nanpsukenuem 500 kB OynyT
ucnonb3zoBadsl B OOC llentpa, Ora, Cpeaneit Bonru, Ypana, Cubupu u Jlansaero
BocTtoka, a Takxke 11 pa3BUTUS MEKCUCTEMHBIX CBSI3EH.

Cetp HanpspkenueM 330 kB Oymer mpomoikaTh BBIIOJIHATH CUCTEMOOOpasy-
foimue GyHKIUA U 00€CTeunBaTh BBIJAYy MOIIHOCTH KPYIMHBIX DJIEKTPOCTAHIIMN B
3anagHoit yactu OOC Lentpa, CeBepo-3anana u Ora.

OcHOBHBIC TEHACHIINU B Pa3BUTHU ceTeil HampsikeHuem 220 kB OyayT cocrto-
ATb B YCUJICHUU PACTPEICIUTEIbHBIX QYHKIUNA U 00CCIICYCHUH BBIJAYM MOIIHOCTHU
3neKTpocTaHuui. B n3omupoBaHHbIX 3HEprocucreMax JlansHero BocToka, a Takxe B
ApxaHrenbckoi 3Heprocucreme u sHeprocucteMe Pecnyonuku Komu cetu Hamps-
xernem 220 kB OyayT SBISTHCS CHCTEMOOOPA3YIONAMH.

OCHOBHBIM HampaBJIEHUEM pa3BUTHUsl ceTH HanpspkenueM 110xB Oyner mainb-
Helilee e€ pacuIMpeHue Mno Tepputopun Poccuu ¢ 11e51bi0 MOBBIIICHUS HAJIEKHOCTU
AIEKTPOCHAOXKEHUS MOTpeOUTENEH.

[IporHo3 noTpeOHOCTH B KaIlMTAJOBIOKEHUSAX HAa COOPYKEHHE DIIEKTpOCeTe-

BBIX O0BEKTOB mpesacTaBieH B Tabn. 1.2. Beero 3a 2006...2020 rr. obmas motped-
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HOCTh B KallMTAJIOBIOKCHUAX HA PA3BUTHE DJICKTPOCTAHLUU Mpu 6a30BOM Bapu-
ante coctaBut 11616,3 mupa. py6. (B nieHaX cOOTBETCTBYIOIUX JeT). [loTpeGHOCTh
B KalUTAJIOBJIOKEHUAX HA COOPYKEHUE ANEKTpoceTeBbIX 00beKTOB ¢ 2006 o 2020 r.
npu 6a30BoM BapuaHTe orieHuBaeTcs B 9078,8 mipa. pyO. (B leHaX COOTBETCTBYIO-

IIUX JIET).

Ta6muma 1.2. [ToTpeOHOCTH B KaMMTAIOBIIOKEHUSIX HA COOPYKEHHE
JIEKTPOCETEBBIX 00HEKTOB (B MUJLTHApaX PyOJIei )

[Tokazatenn 2011 -2015 rr. | 2016-2020 rr.
Enunass HanmoHanpHas — (oOmiepoccuiickas)
PIEKTPUYECKAsi CETh, BCETO 1630,3 25247
B TOM HUCJIC:
HOBO€ CTPOUTEIILCTBO CETEN 1162 1888,6
pEHOBAIIMH CETEH 365,7 466,4
MIPOYHE 3aTPATHI 102,5 169,8
PacripeniennurenbHbIe  AIEKTPUYECCKHE CETH,
BCETO 1489,7 20119
B TOM YHCIIE:
HOBOE€ CTPOUTENBCTBO CETEU 789,4 1055,5
pPEHOBAIIMH CEeTEH 608,1 830,1
MIPOYHE 3aTPATHI 92,2 126.4
Uroro 3120 4536,6

1.2. 3apgaum ynpasiaenusi paspurueMm 3IC

[Tonsitue ynpasnenus: pazsutueM DIC BKIIOYAeT B ceOst TpU BUA JCWCTBUIA,
KaUueCTBEHHO OTJIMYAIOLIMXCS APYT OT Apyra: 1) HaXoKJeHHe ONTHUMAaJIbHOTO IUIaHa
Pa3BUTHUA CUCTEMBI HA TOT WJIM MHOM MEpPUOJ BPEMEHH; 2) ONpeAeieHue KOMILIEKCca
MEpONpPUATUN, HEOOXOAUMBIX ISl OCYIIECTBIEHUS ATOTO IUIaHa; 3) OpraHu3alus U
YIIPaBJIEHUE B IPOLIECCE HEMOCPEACTBEHHOTO OCYIIIECTBIICHUS IUIaHA.

1-i1 u 2-i BUABI JEHUCTBHUI OCYHIECTBISIOTCS MPU MPOSKTUPOBAHUM, & MOCTE-
HUM B MIPOLECCE CTPOUTEIHCTBA U SKCILTYaTALUH.

[Ipn onpeneneHnn ONTUMAIBHOTO MIaHa pa3Butusg DOC paccMaTpUBAIOT IEp-

crekTuBy OoT 2 110 15...20 ner.
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B cBs3u ¢ TeMm, YTO Ha OTHANEHHYIO NMEPCHEKTUBY 3HAUYMTENbHAs 4YacThb
uH(pOpMAIM UMEET HEONpPEAEIEHHBIM XapakTep, IpOLEecC YIpPaBICHHUS Pa3BUTHEM
pa3z0buBaeTcs Ha psi NOCIEA0BATEIbHO IPUHUMAEMbIX PELIEHU, 000CHOBAHUE KOTO-
PBIX BBIIOJHSIIOT C MUHUMYMOM 3a0J1arOBpEMEHHOCTA OTHOCUTEIBHO CPOKOB pealu-
3alUH 3TUX PELIECHUH.

[IpoexTupoBanue 00beKTOB U DIC B LEIOM OCYIIECTBISAETCS NPOEKTHBIMU UHCTUTY-
TaMHu.

3amaun npoektrpoBaHuss DIC UMEIOT CJIETYIOIINE OCOOCHHOCTH

1) npoektupoBanue pa3Butus 3C JOIKHO OCYILIECTBIATHCS UCXOAS HE TOJb-
KO U3 obecrieueHus OanaHca MPOU3BOICTBA U OTPEOJICHUS AIEKTPOIHEPTUU B TO0-
BOM, CE30HHOM WJIM CYTOYHOM pa3pe3ax (Kak 3TO Jenaercs B APyrux OTpaciiiax), HO U
B K&XJIbIH MOMEHT BpeMeHH. HeoOX0oauMO YyUUTHIBATh PETYJIUPOBOUYHBIC BO3MOYKHO-
CTH DJIEKTPOCTAHINH, TPOMYCKHYIO CIIOCOOHOCTh INEKTPUUECKUX CeTeH, Ha1EKHOCTh
AIEKTPOCHAOKEHUS TOTPEOUTENCH;

2) IpOeKTUPOBaHUE OTIEIBLHBIX 00BEKTOB (MIekTpocTanui, JIDII, m/ct), BXO-
X B 99C, JOMKHO BBIMOIHATHCA C YUETOM OyIyIIMX YCIOBUN pabOThI B cOCTa-
Be DOC. Cucrema B 3HaUYNUTEIbHOW CTENEHU OMPEEISET CIEAYIOIINE XapaKTEPUCTH-
KU 0OBEKTOB:

a) ISl DJIEKTPOCTAHINI — pa3MelleHrne, MOIIHOCTh, TUIl OCHOBHOTO 000pY/10-

BaHUsI, HANPSHKEHUE PACHPEEIUTENbHBIX YCTPOWCTB, KOJIMYECTBO JIMHEMU-
HBIX siueek PY;

0) [ MOJCTAaHIIUN — pa3MeIleHne, MOIITHOCTh U HaINpsHKEHUE TpaHchopMaTo-
pPOB, KOJMYECTBO JIMHEHHBIX SYEEK, MOIIHOCTh KOMIIEHCUPYIOIIUX
YCTPOWCTB;

B) auist JIDII — HanpaBneHue, HaNpsH>KEHUE, YUCIIO LETel, ceueHre IPOBOIOB.

B cBs3u ¢ 3TUM HeoOXOAUM JI€TalbHBIA aHaIu3 BapuaHTOB pa3BuTus D9C B

uenom u e€ yacteil. Heobxoanumo paccuutaTh peXUMBbI JJIEKTPOCTAHIIMN B Tpaduke
Harpy3Ku, peKUMBbI JJIEKTPUUECKUX CETEH, YCTOMYUBOCTD, HAIEKHOCTh. JTH BOIPO-

ChbI PEIIAKOTCS MPU NMPOCKTUPOBAHUHU pa3zBuTUs IIC.
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3amayedt mpoekTtupoBanud OIC sBisercd pa3paboTKa U TEXHUKO-

HKOHOMHYECKOE OOOCHOBAaHUE PEIICHU, OMPEIESIOIUX PAa3BUTHE DJIEKTPUUYECKUX
CTaHILIUM, DJIEKTPUUYECKUX CETEH U CPEIACTB MX DJKCIUlyaTaluu U ynpasieHus. [lpu
ATOM JIOJDKHO OBITH 00ecreueHo HaagxkHas paboTa cucTteMbl U 6ecriepedoitHoe cHal-
KEHUe MmoTpedureneil sHeprueil B TpedyeMbIXx pazMepax M TpeOyemoro KauecTBa ¢
HanMeHpIIMMHU 3artpatamMu no O3C B nenoM. PexkomeHnanuu MpOEKTOB Pa3BUTHUSA
SHEPIrOCHUCTEM SIBISIOTCS UCXOAHBIM MATEPUATIOM ISl TIOCIEIYIOIEro0 MPOEKTUPOBA-
HUSI KOHKPETHBIX YHEPreTUYECKUX OOBEKTOB.

3anaqeﬁ IIPOCKTUPOBAHUA SJICKTPUYCCKHUX 00BEKTOB SBIISIETCS pa3pa60TI<a OII-

TUMaJbHBIX CIIOCOOOB BBITIOJIHEHHUSI OOBEKTOB M COCTaBIIEHHWE TMPOEKTHO-CMETHOM
JOKYMEHTAIIMK JUIsl UX CTPOUTENIbCTBA. | E€XHUKO-IKOHOMUYECKOe OOOCHOBAHHE CO-
OpPY>KEHHSI KaXKJ0T0 00bEKTa U BBIOOP €ro "CUCTEeMHBIX'" apaMeTpOB OCYIIECTBIISIET-
cs ipu npoektupoBanun I9C.

OcHOBHOM 3ajjaueil mIaHUpoBaHMs pa3BUTUI DOC sABIsETCS OamaHcoBas YBA3-

Ka BHEIITHUX CBSA3CH (KaIUTAIBHBIX BJIOYKEHUM, TOILIMBA U T.I1.) IO KAKIOMY U3 I10-
JYYEHHBIX MPU MPOeKTUpOoBaHUH BapruaHTOB DDC. OCyIecTBIAETCS OKOHYATEIbHBIH
BBIOOP ONTHUMAJIBHOT'O BapUaHTa ¢ y4ETOM OIPAHMYCHUM IO BHEITHUM CBS3M, 00ec-
NCYMBACTCS pean3alisl MPUHATHIX peENICHUH, (UHAHCHPOBAHUE, MaTCPHAIBHO-
TEXHUYECKOE CHAOKEHUE.

OO6MeH uHboOpMAaIeH MPHU MPOSKTUPOBAHUN OCYIIECTBISCTCS M C BHEIIHHUMU

o oTHomeHuto kK DDC cucremamu (puc. 1.3)
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TOK

)
/

IIpoekTsl pasBUTHS JlaHHBIE O TOTIJIMBHO-
SHEPTOCHCTEM HHEPTreTUYECKUX pecypcax

/
\

IIpoexkTupoBanue pa3BUTHS

|

TpeGoBanus TexHuko- CxeMbl HJIeK- [ToTpebHOCTH
HOBOMY 000py- JKOHOM. ITOKa- TpoCHaOXKeHUs OTpacieu B
JIOBAHUIO 3aTenu oTpacieu WuP
DHepro- ¥ MalIMHOCTPOEHHE Jpyrue oTpaciu 5KOHOMHUKH CTpaHbI

Puc.1.3. MadopmanoHHbIE CBS3H MPU MMPOCKTUPOBAHUHT

1.3. Opranuszanus npoektupoBanus pazsutus 3IC

O6mas 3amaya mpoeKTupoBaHus pa3BUTHs DIC OOJIBIION CIIOKHOCTH JIOHKHA
OBITH pa3zeneHa Ha psja noazagad. [Ipu 3ToM 00beM Kaka0W Moa3aaul CTAaHOBUTCS
CYIIIECTBEHHO MEHbIIIE. DTO MO3BOJISET CAENaTh OONIYIO 3a7a4y MPAaKTHYECKH paspe-
maeMoi. PereHus 9acTHBIX MoJ3a1a49 JOJKHBI ObITh B3aMMOYBSI3aHBI. B mporecce
TAaKOM YBSI3KM BO3MOJKHBI ITOBTOPEHMS PEIIEHUsI YaCTHBIX IOA3aAad, T.C. IPOLECC
MIPOEKTUPOBAHMS UMEET UTEPATUBHBIN XapaKTep.

3amaun MPOEKTUPOBAHMS OOPa3ylOT HMEPAPXUYECKYIO CTPYKTYPY, COOTBET-
CTBYIOILIYIO CTPYKTYPE SHEPrOCUCTEM. 3aJlauu AENST 0 OTPACIEBOMY U TEPPUTOPHU-
aJbHOMY NPU3HAKY. /[OMOMHUTENBHO BBIACISIIOT JBA YPOBHSA HEPAPXHUM 33Jad: TEX-
HOJIOTUYECKHUI U CTAIMNHO-BPEMEHHOM.

[To TexHomoruueckoMy MpHU3HAKY 3aJayu JACJSATCS Ha TpU YpoBHs: 1) mouck

ONTUMAJIBHON CTPYKTYPhl T€HEPUPYIOIIUX MOIIHOCTEN (COOTHOILIEHUE MEXKIY MOIII-
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HOCTSIMU M TUIIAMHU 3JIEKTPOCTAHLIMM MO paiioHaM CTpaHbl); 2) 000CHOBaHHE OII-
TUMAJIBHOTO BapHaHTa Pa3BUTHS SJICKTPOCTAHIIMA W OCHOBHBIX JJEKTPHUECKHUX CE-
Teil; 3) ONTUMU3ALMS CXEMBI U TAPAMETPOB PACTIPEIECIUTEIbHBIX CETEH.

[lo TeppuTopraiIbHOMY IPU3HAKY 3aAauu NpoekTrupoBanus DIOC nensarcs Ha 3

ypoBHs: EDC, O3C 1 OTAeNnbHbIX y3JI0B.

EBC Poccuu —

03C; | ... 03Cy,

1 t
PAC, |... [ P3C, | ... [PBC,

Puc. 1.4. TepputopuanbHas uepapxust 993C

Ilo orpacneBoMy mpu3HaKy 3anady MpoeKTupoBaHus OOC BKIIOYAIOT KAk
nojA3ajayy NpH MPOEKTUPOBAHUM TOIUIMBHO-YHEPTETHUYECKOTO KOMIUIEKCA CTPaHBI
WJIM PAaCcCMAaTPUBAIOT KaK CaMOCTOSATENbHYIO TIPU 33/IaHHBIX BHEIIHUX CBS3SIX C JPY-
TUMH OTPACIISIMUA SHEPTeTUKUA U HAPOJHOTO X03siiicTBa (puc. 1.5).

[Io craguitHO-BpEMEHHOMY IIPU3HAKY BBIJACIAIOT JBa YpoBHA. Ha mepBom
YpOBHE paccMaTpUBAIOT 00OOIEHHBIE PEIICHUS, ONPEACIIAIONINEe OCHOBHBIC HAIIPaB-
JICHUS Pa3BUTHS DJICKTPOCTAHIMUA W ceTei B nenom. Ha BTOpom, HM3IIEM, YpOBHE
00OCHOBBIBAIOT Pa3BUTHE OTIEIBHBIX O0BEKTOB (MM UX COBOKYMHOCTH). Permenue
3a/1a4 BBICHIETO YPOBHSI CTaJAMIHO-BPEMEHHOW HEpapXUU COAECPKHUTCS B TEXHUKO-
skoHOMUYeckux nokiagax (T3Jl) mo pa3BUTHIO 3JIEKTPOIHEPTrEeTUKHU, PEUIECHUS BTO-
poro ypoBHS - B cxemax pa3putus 9IC. B mpenenax Kaxaoro u3 3TMX ypoBHEH 3a-
Ja4u MOAPA3JCIAIOT €€ U MO0 BPEMEHHOMY MPHU3HAKY, UCXOJS U3 JJIUTEIbHOCTH

MNCPCIICKTUBHOI'O IICpHUOaAA.
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JlonrocpovyHOE MPOrHO3UPOBAHKE [TepcriekTHBHOE MPOCKTHUPOBAHKE [epcnieKTHBHOE TIIAHUPOBAHUE
OOmesnepreTudeckas cucreMa | I ctamus oOmiesHepreTnyeckas cucreMa

Vrae- | I'azo- |Hedre- E3C kHbly r " E3C

cHaGK | cHaGk | cHAGK roue a3 epTs
g |
= CxeMa pa3BuTHA
=3 EBC
3]

JdaekTpocTaH- | OcHOBHas
ouu cerb E9C [T
I cragus
=
2 JdiekTpocTaH- | OcHOBHas Cxema pa3Bu- | Cxema pa3Bu-
g 187001 cetb EDC ™™ O2C g PCK
Cxema pa3BuTHs
= pacnpeneuTeb-
-5 .~
2 HBIX ceTeii 35 kB
M BBILE

g I
s IIpoexTHpOBanue POCTHPOBANHE ITpoexTnpoBanue
é p p . JIMHU#i YJIeKTpore- e
S 3J1€KTPOCTAHIMIA penay

Puc. 1.5. Hepapxudeckasi CTpPyKTypa 3a7a4d pa3BUTHsI SIIEKTPOIHEPT CTHKH

Pemennie Bcex 3amau mpoektupoBaHus OOC B HEpapXUUECKOW MOCIeq0Ba-

TenbHOCTU (Tabi. 1.3) TpeOyeT mx B3auMHOTO corjiacoBaHus. JIJist 3TOro HUKECTOSI-

e CUCTEMBI IIPH PEIIeHUU 00Jiee KPYITHOHM 3a/1auu pacCMaTpUBAIOT B 0000IIEHHOM

(arperupoBanHoM) Buze. [Ipu mepexoae OT BBICHIMX YPOBHEH MEpapXvU K HHU3LIUM

IMOJTYUYCHHBIC XaPaKTCPUCTHUKHN arpCrupOBAHHBIX ITOJCHUCTCM ABJIAIOTCA HCXOJHBIMH

JaHHBIMHU IIPpHU IIPOCKTUPOBAHNU ITHUX ITIOACHUCTCM.
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Tabnuua 1.3. Mepapxus 3anay npoexktupoBanus 29C

Ne YpoBeHb nepapxuu
/11 3anaua . . | Teppuropu- . . | BpemeH-
TEXHOJIOTUYECKUI OTpacieBon " CTa/IMAHBIN -
ATBHBIN HOH, JIeT
1 HaxoxjeHne onTuManbHOW CTPYKTYPBI TEHEPUPYIO- OnTumuzanus
o 15-20
IIUX MOITHOCTEH MO BHUAAM SHEPTOPECYPCOB M MPEA- | CTPYKTYPHI T€HEPH- TOK EDC TOJ1 cxema 10-15
BapuTenbHO Mo TUram DC pYIOILEH MOIITHOCTH
2 YTouHEHUE CTPYKTYpPHl T€HEPHPYEMON MOITHOCTH TIO OnTumuzanus
10-20
tumam DC U mapaMeTpaM OCHOBHOTO OOOpYIOBAaHHS | CTPYKTYpHI T€HEpH- 29C EDC TOJ1 cxema 10-15
(TpeboBaHMs K HOBOMY 000PYJ0BaHUIO) pYIOILIEH MOITHOCTH
3 O6ocHOBaHWE TAPAMETPOB pa3MENICHUs] W pa3BuTus | OnTuM#3aIms pas- 3C EDC, 09C ™1 15 - 20
2C Butus OC
4 O6ocHOBaHUE pelIeHUN MO BHIOOPY THUIIA, MYHKTOB Onmummsams pas- 15 - 20
pa3MEIIeHUs, MOIIHOCTH U CPOKOM IMPOCKTUPOBAHUS 20C 09C TOJ1 cxema
5C ButHs OC 10-15
5 OO6ocHOBaHME pEIIEHUH MO0 CPOKaM CTPOUTEIHCTBA U i ¢ 09C oxeMa 5-10
BBOJy arperatoB JC
6 O6ocHOBaHME NTPUHILMIIOB MOCTPOCHMSI M pa3BuTHs | OnTuMuzanus pas- 15 - 20
ANEKTPUYECKUX ceTel (BKIItouas TpeOOBaHMS K HOBO- | BUTHS DJICKTpHUYC- 20C EDC, OOC | TS/ cxema 10- 15
MYy 000PYJIOBaHHUIO) CKHX CEeTel
7 Br160op cxem pa3BUTHS SJIEKTPUUECKUX ceTeit OnTtumu3zanus pas-
BHUTHS dJIEKTpUYE- - EDC, O2C cxema 5-10
CKHMX CeTeil
8 O6ocHOBaHME pEUICHUI MO COCTaBy, HapaMmerpam, i i EBC, OOC, exeMa 5-10
cpokam coopyxenus JIDII u /et PCK

qT
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Hampumep, mnpu onTUMHU3AIUMU CTPYKTYPhl TE€HEPUPYIOMIMX MOIIHOCTEH
EDQC, kaxnas uz O9C paccmarpuBaercs B BUJE OJJHOTO — ABYX Y3JIOB, COAEpKa-
X Harpy3KH W 3KBHUBaJEHTHbIE dneKkTpocTaHunu OOC. Pe3ynprarsl pacuéra or-
TUMaabHOU CTpyKTypbl EDC (cyMMapHass MOIIHOCTh 3JIEKTPOCTAHLIUMA MO Yy3J1aM)
UCIOJIb3YIOT B KauecTBE MIpejiesia MOIIHOCTH 3JEKTPOCTAHLUUNA MPU ONTUMU3ALNU
kaxaor O9C. O2C mpexacraBisieTcss B BUJE HECKOJBKUX JIECSITKOB y3JI0B. Pac-
CMaTpHUBAIOT HECKOJIBKO BapUaHTOB pa3MmelneHus anektpoctanuuit B OOC. Ecnu
nostydeHHoe pemnienue mo O3C mocTaTodHO OJM3KO K MEepBOHAYaIbHBIM DKBHUBa-
JICHTHBIM MOKa3aTeNsiM, TO pelieHne coriacoBano. Haue HeoOX0aMMO MOBTOPUTD
pacu€Thl Ha 000UX UEPAPXUUECKUX YPOBHSX.

[IpoexkTrpoBaHKe IHEPrOCUCTEM BKIIFOUAET BBIMOIHEHHUE CIEIYIONINX BUIOB
IPOEKTHBIX paboT:

a) pa3paboTKy oauH pa3 B 1Ba rojaa cxeMbl pazButuss EDC u OOC Poccuu Ha
NSATHAAIATUIETHUN TIEPUOJ, BBIMOJHEHHE PA0OT MO CXeMe pa3BUTHs €AUMHOU
HallMOHAJIBHOM anekTpuyeckoil cetn EDC Poccun Ha ECATUIIETHIO MEPCHEKTH-
BY;

0) mepuoauYecKoe yTOUHEeHHEe padoT, YKa3aHHBIX B II. a (TEXHUYECKUNA U KO-
HOMUYECKUN MOHUTOPHUHT);

B) pa3palbOTKy CXEM DPa3BHUTHS PETHOHAIBHBIX SHEPIOCHUCTEM Ha TMEPCIEKTHUBY

5...10 ner;

T) pa3pabOTKy PHEPTEeTUUYECKUX U DIEKTPOCETEBBIX PA3/eoB B paboTax Mo Mpo-

€KTUPOBAHUIO OT/IEJIbHBIX OOBEKTOB;

1) pa3pabOTKy CXEM Pa3BUTHS SJIEKTPUUECKUX CETEeH B OTJEIbHBIX SHEPTropano-
HaX U CETCKOW MECTHOCTH, KPYITHBIX TOPOJaX, CXeM BHEIIHETO JIEKTPOCHAOXKe-
HUSl TPOMBIIIJICHHBIX MPEANPUATHM, MepeKaunBaOMINX CTAaHIMN HedTe-, Ta3o- u
POYKTOTPOBOAOB, KAaHAJOB, MEIHOPATHUBHBIX CHCTEM, OJJICKTPUPHUIMPYEMBIX
YYaCTKOB EJIE3HbIX JIOPOT, a4 TAKXKE SHEPreTHUYECKUX Pa3/CIOB CXEM PalOHHBIX
IJIAHUPOBOK U FEHIIJIAHOB FOPOJIOB.

[Ipu pa3zpaboTke TpeOoBaHUN K 00BEMY U COJIEPKAHUIO BCEX BUAOB padOT

M0 MPOEKTUPOBAHUIO PHEPTrOCUCTEM peKoMeHayeTcs nuddepeHunpoBath Tpedo-
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BaHUsI K COCTaBY MPEJICTABISIEMbIX MATEPUATIOB, OTHOCSIINXCS K OTACIbHBIM 3Ta-
raM paccMaTpUBaEMOM MEPCIEKTUBBI, N30eras U3NUIIHEH JeTaau3alud PeKOMEH-
JalMi 10 BOMPOCaM, KOTOPBIE BRIXOAST 3a MpeJesbl MPOSKTHOTO YPOBHS U OYIyT
paccMaTpuUBaThCA B MOCIEIYIOMUX pab0TaX Ha OCHOBAHUW YTOUHEHHBIX JAHHBIX.
OcCHOBOH 1JIS TPOCKTUPOBAHUS PA3BUTHSI SHEPTrOCUCTEM, KaK MPABUIIO, SBJISI-

IOTCSL:

- OTYETHBIC MOKA3aTeNIM Pa0OThl SHEPrOCUCTEM U OTJEIBHBIX MPEATIPUSTHH;

- TaHHBIC O CTPOSIIIINXCS IEKTPOCTAHIIUAX U DICKTPUIECKUX CETAX;

- MMPOEKTHl HAMEUAEMbBIX K COOPYKEHUIO IJIEKTPOCTAHIIUN U IJIEKTPUUECKUX Ce-

TEH;

- MaTepHabl, XapaKTePU3YIOIIUE MEPCIEKTUBB PA3BUTHUS DJIEKTPOIHEPTCTHUKH
CTpaHbl U pervoHa (Hampumep, SHepreTudeckas crparerus Poccun Ha moiarocpod-
HBIN TIEpUON);

- pETMOHAIBHBIE YHEPTETUUECKUE TPOTPAMMBI;

- MPOEKTHbIE M HAYYHO-HMCCIEOBATENbCKUE PabOThI MO BOIMPOCAM Pa3BUTHUS
AIEKTPOIHEPTETHKHU.

Texnonorust mpoexktupoBanuss IIC MOKET ObITh MPEACTABICHA TOCIIE0BA-
TEJIBbHOCTBIO CJIEIYIOIINX ATAIOB.

1. ®opmupoBanue (CHHTE3) BO3MOXKHBIX BapuaHTOB pa3Butus IIC, obec-
NEYNBAIONIUX TOTPEOUTENC HEOOXOIUMBIM KOJIWYECTBOM JHEPTUH TPU HOpPMa-
TUBHOM KauyecTBE. DTOT JTall SBIAECTCS HanOOIee OTBETCTBEHHBIM ITAlOM MPOEK-
TUPOBAHMS. 37E€Ch HCHOIB3YIOT O0OOIIEHHBIE PEKOMEHAAINHN, OCHOBaHHBIC Ha
aHaJu3€ ONbITa MPOEKTHUPOBAHUS U CIEMATIbHBIX UcciegoBaHuil. OCHOBHbBIE pe-
KOMEH/JIAIIMU IO BBIOOPY CTPYKTYPhl T€HEPHUPYIOIIUX MOIIHOCTEH, Pa3MENICHUIO
ANEKTPOCTAHIUNA, TOCTPOCHHUIO CXEM AJIEKTPUUYECKUX CETeW CojAepKarcs B yKasa-
HUSAX U HOPMATUBaX MO MPOCKTUPOBAHUIO PA3BUTHUSI SHEPTOCUCTEM.

s hbopMupoBaHUs BapHaHTOB U UX MOCJIEAYIOIIETO aHAIu3a UCIOJIb3YIOT
ONTUMU3AIMOHHBIE MATEeMaTUYECKUE MOJICNU, aBTOMATU3UPYIOIINE TPYH IMPOECK-

TUPOBILIHKA.
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2. Texunueckuii ananu3 BapuaHToB pasButus OIC. Ha 3ToM stane npose-
PSAIOT COOTBETCTBHE TEXHUUYECKUX XapAKTEPUCTUK BO3MOXKHBIM YCIOBHUSIM PabOThHI
B 3HeprocucteMe. JlJisi 3TOro BBINOJHSIOT Pacu€Thl PEKUMOB Ha paccMaTpuBae-
MYIO TIEPCIIEKTUBY, aHATU3UPYIOT MIPOMYCKHYIO CIIOCOOHOCTH CETel U TpeOyeMyto
HaJEXKHOCTh AJIEKTpOCHAOKeHUs mnotpeduteneir. Ha ocHoBaHuM 3THUX pacyéToB
OTIPENICIIAIOT TTOKa3aTeIM HEOOXOAUMBIE JJI1 SKOHOMHYECKOTO COMOCTAaBICHUSI Ba-
pUaHTOB (IIOTEPU AJIEKTPOIHEPTHH, MOTPEOHOCTh B DHEPTrOpECypcax, MaTeMaTHyie-
CKO€ OXKHUJaHUE HEJIOOTIYCKA IEKTPOIHEPTHH U JIP.).

MeTtoapl TEXHUYECKOTO aHajlu3a pas3InyHbl Ha CTaJud OOOCHOBAaHMS BapHu-
AQHTOB Ha JNaJIEKYIO MEPCIEKTUBY U HA CTaJUU PACCMOTPEHHUS OTOOPAHHBIX BapHaH-
TOB pa3BUTHA. B mepBoM citydyae HEOOXOAMMO TOJIYYUTh OOOCHOBAHHE IKOHOMU-
YEeCKUX ToKa3aTesneil BapuaHTOB. [[03TOMy MOKHO HCMOJB30BATH YHPOIIEHHBIC
METOJbI pacuéra peKUMOB, HaJIEKHOCTHU U T.[I.

Bo 2-oMm cnyyae HE0OXOAMMO OMpeneNuTh U 0OOCHOBATh TEXHUYECKUE Me-
poTpUATHS MO OOeCreYeHHI0 TpeOyeMoro KayecTBa M HaJEKHOCTH JIEKTPOCHAO-
XKeHUs. 3/1ech HeoOXoauMa JieTalnbHas MPOBEpKa TEXHUUYECKOM TOMYCTUMOCTH Ba-
PUAHTOB.

3. DKoHOMHYECKasi OLEHKa U CONOCTaBJIECHHUE BapuaHTOB pa3zBuTus IIC
BBINIOJIHSIETCS IyTEM pacuéra KamuTaJOBI0XKEHUH, U3/IEPKEK MPOU3BOACTBA, JIHC-
KOHTHUPOBAHHBIX 3aTpat. [Ipu 3TOM NOJDKHBI OBITh YYTEHBI YCIOBHS dHEpreTHYe-
CKOM ¥ SKOHOMHYECKON CONNOCTABUMOCTH.

4. Ha nocnegHeM 3Tare MOATrOTaBIMBAIOT CBOJIHBIE TTOKA3aTENIHN, HEOOXO0IH-
MbIE NIl TUIAHUPOBAHUSL PA3BUTHS JEKTPOIHEPIeTUKH U OpraHU3alluu NpPOEKTH-
pOBaHUS OTIENbHBIX O0BEKTOB cucTeMbl. Cpeu 3THX MOKa3aTeNel: coCTaB BBO-
TUMBIX 2sekTpocTanimid, JIDIT u m/ct, 00beM KanmMTaIOBIIOKEHHMA, TOILIMBA, I10-

TpeOHOCTH B 000PYIOBAaHUH.
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1.4. Asromatuzanusi npoekTupoBanus 3I3C

VYcnoxHeHue CTpYKTYpbl T€HEPUPYIOLIUX MOIIHOCTEH, CXeM JIEKTPUUECKUX
ceTell 3aTpyHUIIN OUCK JTYUIINX BAPUAHTOB Pa3BUTHS U aHAIU3 YCIOBUN pabOTHI
99C. Pemnth 3TH 3324l MPAKTUYECKU HEBO3MOXKHO 0€3 MPUMEHEHUsI MaTeMaTH-
yeckux mojieneit u 9BM (puc. 1.6).

MaremaTuyeckass MOJEIb — 3TO MPUOJIMKEHHOE OTOOpaKEHUE C MOMOILbIO
YpaBHEHH, EPEMEHHBIX U OIPaHUYEHUN CBOWCTB ()YHKIIMOHUPOBAHUS U Pa3BHU-
TUSL MOJEIUPYEMOM cucTeMbl. HakorieH 40cTaTouHO GOJIbIION OMBIT MPUMEHEHUS
MaremaTtuueckux Mojenet 1 9BM mist mpoektupoBanust 33C.

HaubGonpmuit 3¢dext Moxker ObITh MOJNyYeH MpPU CO3/IaHUU €UHOTO BbI-
YUCIUTEILHOTO KOMILJIEKCA ONTUMM3AIUHU pa3BUTHS DIC, BXOIAIIETO KaK COCTaB-
Hasl 4acTh CHCTEMBbl aBTOMaTH3MpoBaHHOTO npoektupoBanus (CAIIP). B cocras
ATOr0 KOMIUIEKCA JIOJDKHBI BXOIUThH CHEIUATH3UPOBAHHBIE MAaTeMaTUYECKUE MO-
JIeIM U CEPBUCHBIE MPOTPaMMBI MOJATOTOBKH, BBOJA, BHIBOJIA MCIOJIb3yeMOW WH-
dbopmaruu.

CAIIP sueprocuctem (CAIIP O3C) nomxHa oOecrieyuTh BBINOTHEHUE Clie-
TYIOITUX paboT:

- cxem pazutust EQC, O2C;

- IUTaHA Pa3BUTHS OTPACIy;

- DHEPreTUYECKUX U AIEKTPOCETEBBIX PA3JEIOB MPOEKTOB KPYITHBIX SHEPrOOOBEK-

TOB;

- CXEM BHEIIHErO 3JIEKTPOCHAOKEHUS! 00BEKTOB HApPOAHOIO XO3SHCTBa, PalilOHOB,

y3JI0B;

- MPEMJIOKEHUIM MO TOJOBBIM U IATUIETHUM IUIAHAM MPOEKTUPOBAHUS U CTPOU-
TEJIbCTBA AJICKTPOCTAHIINHN U CETEH;

- (hopMHUpPOBAaHHUE CBOJIHBIX U CIIPABOYHBIX JAHHBIX 110 pa3BuTHi0 DOC U ceTel.
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Biok Moaenei
Pa3BHTHS IKOHOMHKH

CsoaHas Mozenb IuHamMuyec-
«39KOHOMHKA ~— IHCPreTHKa» Kas MOIENb Mozens
Mexorpacie- | Glomxkera
BOM CBS3HU
/’
Brok 3mepronorpebaenus
Tloamonenu
Baza naHHbIX Mozens sHepro- 3HEpro-
O SHEpro- TOTpeBIIeHUS e TOTPEOICHNISA
cOepexeHuIo / CTpaHBI PErMOHOB
AT
i ey
Mozers Mogens 6amaHcoB /
6aTaHCOB Monemny
KOTEJIbHO-TI€YHO- v
MOTOPHBIX 3HEPreTUYECKUX
ro TOILUIMBA
NS res PHIHKOB ¥ LeH

/MT

®unancossii 610k TOK

Brok onTnMﬂsauut‘BK / /
i | [\

Mozenu MHBECTUIM- Cucrema Mozeneit Mognenu
OHHBIX IIPOEKTOB B JJICKTPOSHEPICTUKH e > 610/KeTOB /
TOIUIMBHBIX OTPAC/ISAX M TeTUIOCHAGXeHUs oTpacneit TOK

=g =

Bnok Moneseil HayIHO-TEXHHYECKOrO mporpecca
B oTpaciax TOK

Puc. 1.6. CtpykTypa MareMaTu4ecKuX MOJAEIEH B SJHEPIEeTUKE

ITepBas ouepenpy CAIIP OC co3naHna B BUJE 2-X TOJACUCTEM:

1) moacucrema snepretrueckux 3anad (CAITP 3C), obecneunBaromeli aB-
TOMATHU3AIMI0 PAcUETOB I TEXHUKO-PKOHOMUYECKOTO aHajiu3a BapUaHTOB pas-
BUTHSI 3JIEKTPOCTAHILIMM, TOATOTOBKH CBOJHBIX U CHPABOYHBIX JAHHBIX O PA3BUTHU
3JIEKTPOCTAHLIUM U CETEH.

OcHOBHbIE 3a1a4H:

- MPOTHO3UPOBAHUE YPOBHEH U PEKUMOB DJIEKTPOIIOTPEOICHUS ;

- cocTaBlieHHe 0AJIaHCOB MOIIIHOCTU U SHEPTUU;

- Pacy€ThI PEKUMOB IEKTPOCTAHIMI B XapAKTEPHBIX CYTKAX;
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- pacuéThl NOTPEOHOCTHU B TOILIMBE;

- omnpejiesieHue 0anaHCOB aKTUBHOW U PEaKTUBHOW MOIIHOCTEW B y3/ax ce-
TH.

2) noacucrema snekrpuueckux 3agad (CAIIP OT), oGecneunBaroiasi aBTo-
MaTH3aIUI0 pacdy€Ta IIECKTPUUECKUX PEKUMOB, BBHITOIHSIEMBIX MPU 00OCHOBAHUU
pELIeHUH TI0 Pa3BUTHIO AJIEKTPOCETEN U CPEACTB yIpaBieHus pexxkumamu DI3C.

OcHOBHbBIC 3a/1a4H:

- popMHpOBaHHE CXEM 3aMENICHUS U UX YKBUBAJICHTUPOBAHMUE;

- pacuéThl yCTAaHOBUBIIIUXCS PEKUMOB;

- ONITUMM3ALIHS PEKUMOB,;

- pacuétnl TK3;

- pacu€Thl IepeHANPSIKECHU .

OcHoBy undpopmarmonnoro obecnedenuss CAIIP 3C cocrapnsror 2 6aHKa
JTAHHBIX:

- 110 BIEKTPOCTAHLHUSIM;

- 110 IEKTPOCETSIM.

bank BkiIrouaeT B ce0s CJI0BapH M TEXHOJOTHUECKYIO HH(POpMAITHIO.

CrnoBapu — HAaMMEHOBaHUE O00BEKTA, MPUHAIEKHOCTD, PP, [Ipu Koau-
POBaHUM OOBEKTOB UCIIOJIB3YETCS OTPACIEBOM KIIaCCHU(PUKATOP.

Texnonornveckass nHGOpMaIMsi: OCHOBHBIE MTOKA3aTEIU BCEX IIEKTPOCTAaH-
U C BBIJEIICHUEM KaXKJI0TO arperara MomHocTeio 6 MBT u 6oiee.

bank snexktpocTanimii cogepkut uHbopmMaruio 3a ordyétHeie 10 et u Ha
NepCrexKTuBy 15 mer.

bank mo smeKkTpoceTsiM BKIIIOYAET CJIOBApU M CIPABOYHUKU Y3JIOB CETH, OC-
HOBHOTO 00OpYyIOBaHUS TMOACTAHIMHN. TexHomornmueckass uHPOpMAIUs COMECPKHUT
ocHoBHble nanubie 1o JIDII 220 kB u Boite, Tpancopmaropam, KY, BeiktrodaTe-
JSIM, a TaK)K€ OCHOBHBIE PEKUMHBIC MMapaMeTpbl Y3JI0B U BETBEU ceTu. XpaHUTCS
oTué€THast uH(OpMaLKs U NEPCIEKTUBHAS.

[Iporpammuoe obOecneyenue Biiouaer CYP3, CVYBJl, cucremHo-

TEXHOJIOTUYECKHE MPOrPaMMBbI, BBOJ-BbIBO/I, Ipa(UKy.
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CYP3 ympaBiseT Mociaea0BaTENbHOCTRIO PEKUMHBIX 3a1a4, NaMThIO, TEP-
MUHaJaMHu.
CHCTEeMHO-TEXHOJIOTHYECKHE MPOrpaMMbl 0OECIIeUMBalOT BHIOOPKY U arpe-

TUPOBAaHUE UCXOHON MHPOPMALMK 1711 paOOThl TEXHOJIOTHUECKUX MTPOTPAMM.

2. IPOTHO3UPOBAHMUME DJEKTPOIIOTPEBJIEHUA U HAT'PY-
30K 23C

2.1. O0mas xapakTepuCTHKAa METOI0B IIPOrHO3UPOBAHMS

[IpoextupoBanue pazutusg IIC HauMHAETCS C MPOTHO3MPOBAHUS HATrpy3-
kd. [ns addexTuBHOrO MpoeKTUpOBaHMS Ba)KHO MpEJICKa3aTh HE TOJIBKO Oyy-
IIYI0 MOUTHOCTh Harpy3Ku, HO M BBIPaOOTKY 3JieKTpodHepruu. [Iporno3 Harpysku
UCIIOJIB3YETCA MPH ONPEIEIEHUHA MOIIHOCTA BHOBb BBOJMMBIX arperaToB, IUIaHU-
POBaHUM PA3BUTHUSI CUCTEMOOOPA3YIOUIUX U PACIpPENETUTENbHBIX CETeH, ompee-

JICHUHW 001IeH TOTPeOHOCTH B dHEpPropecypcax.

ToyHOCTh TIPOTHO3a CYIIECTBEHHA [JIsl JIIO0OM HHEPrOCUCTEMBI, TaK Kak
ATOW TOYHOCTHIO BO MHOTOM OIPEJIEISIIOTCS CPOKM BBOJa HOBOTO OOOPYAOBAHMUS.
3aHWKEHHBIN MPOTHO3 BEAET K OrPaHUUYCHUIO MOTpeOUTENeH u ymepOy B CMEX-
HBIX OTPAciIsIX XO3sICTBA. 3aBBIIIEHHBIN MPOTHO3 TaKXe BEIET K yIiepOy 3a CUET
OMEPTBJICHUSI KAIUTAJIOBIOXEHUN B HE IMOJTHOCTBHIO HCIOIB3YEMOM O00OpYyaOBa-
Huu. KayecTBO MporHo3a 3aBUCUT OT KBAIM(PUKAIUUA U OMbBITA CHEIUATHCTOB, CO-
CTaBJISIIOLIMX TPOTHO3, MOCKOJIBKY HEJb35 MOJIAraThCs TOJIBKO HA MATEMATHYECKUE
METO/IbI TPOTHO3UPOBAHUS.

[Ipy moAroTOBKE MPOrHO3a BOZHUKAIOT CIEAYIOIIAE BOIPOCHI:

1. Kak crnenyet nporHo3upoBaTh MAaKCUMYM Harpy3Ku?

e Ha ocHOBE NpOrHo3a 3HEPTUU U UCTIOIB30BAHUU |5 ;

e (CaMOCTOSATEIIHLHO 10 OTYETHBIM JaHHBIM,

2. Kak cocTaBuUTh IpPOTrHO3 CyMMAapHOUN Harpy3Ku?
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e [lo COBOKYITHOCTH IIPOTHO30B €€ COCTABIISIIOIIUX;
e HenocpenctBeHHO 6a3upoBaTh MPOTHO3 HA PETPOCHEKTUBHBIX JAHHBIX O
CyMMAapHOU Harpyske;
3. Kakue norogusie ycioBUs YUYUTHIBATD?
e (Cpennue;
e DKCTpeMaJIbHBIE.
4. Kakue METOJbl HY>KHO MCIOJIb30BaTh IPH MPOTHO3UPOBAHUN?

e IlpocTeie;

e boee ctporrue MaTeMaTHYECKHUE.

OTBETHI Ha 3TH BONPOCHI COCTABIISAIOT CTPATErvI0 MporHosuposanusa. Crpa-
TErUI0 ONPEAEIISIETCS MPEANOJaraéMbIM HUCIIONB30BAHUEM peE3yJibTaTa MPOrHO3a.
JIisi mmaHupOBaHUS Pa3BUTHs T€HEPHUPYIONIEH MOIIHOCTH HeOOJsbllas pa3HUIa B
TEMIIaX pOCTa Harpy3Ku B OTJAEJBHBIX palioHax HecyuiecTBeHHa. Ho 3t xe nas-
HbI€ MOTYT OKa3aTh CYLIECTBEHHOE BJIMSHUE Ha BHIOOP MECTOIOJIOKEHUS OT/AEIb-
HOW 3JIEKTPOCTAHIIHH.

IIporHo3 MOIIHOCTH MOXHO OCYILECTBIIATH ABYMsI IyTAMH. MOXKHO IPOrHO-
3UpOBATh MOTPEOJICHNE FNEKTPOIHEPTUU (UTO CUMTAETCS MEHEe TPYHOEMKUM) U

[OJYy4YUTh 110 3TUM JAHHBIM, B3SB [, IPOTHO3 MakcUManbHOM Harpysku. K co-
KAJICHUIO, OLIEHKA 0’KMJAaeMOI0o 3HAUCHUs T, Tpy[Ha cama I10 cede u3-3a OTCYT-

CTBUSA YETKHUX 3aKOHOMEPHOCTEW €€ Mm3MeHEeHUs. BTopas BO3MOXHOCTh — MPAMOU
MIPOTrHO3 MAaKCHUMyMa Harpy3KH, XOTS 3aKOHOMEPHOCTH POCTa MAKCUMYMOB TOXKE
TPYZHO BBISIBUTH. [IpenmyniecTBa nepBoro mnojaxoja B TOM, YTO TEHACHIIMA pOCTa
nOTpeOJICHUS AJICKTPOIHEPTrun 00JIee WM MEHEe CTaOMIIbHBI, TESCHO CBSI3aHBI C Jie-
MorpauIeCKUMHU B SKOHOMHYEeCKUMH (pakTopamu. [lorpebiaeHrne MOKHO CUNTATh
10 TUIIAM HArpy3ok, mo paiioHam u T.1. I[IpenmymiecTBa BTOPOro IMojaxojaa — B
NPSIMOU CBSI3U MPOTHO3UPYEMOUM BEJIMUYHUHBI C TAKUM MOKA3aTEIEM KIMMATHUYECKUX
ycI0BUM Kak Temmeparypa. O0a moaxo1a IpuMEHSIOTCS B YHEPTrOCUCTEMaXx C paB-

HBIM yCHeXOM (cpeHsst omundka okoio 5 %).
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Crnenyromuii BOIPOC COCTOUT B TOM, KaK COCTaBJISATh NMPOTHO3 CyMMapHON
Harpy3Kd — U3 MPOTHO30B €€ COCTABISIOUIMX WIH 110 PETPOCHEKTUBHBIM JIaHHBIM O
CyMMapHOM Harpyske. [IporHo3bl COCTaBISIOMIMX OOBIYHO OTHOCSTCS K OTHEIb-
HBIM TpyIIlaM NoTpeduTenel, OTAeNbHBIM palioHam u T.1. [IpeumymectBa mpo-
THO3MPOBAHHUS 110 COCTABISIONIMM 3aKJIIOYAIOTCS B BO3MOKHOCTH OLIEHKH TE€HJEH-
Ui U3MEHeHus (B TOM YHUCJIE€ U HEOOBIYHBIX) MOTPEOJEHUS KaXKIOW TPYIIIbI
HArpy3o0kK, 4TO YMEHBIIAET BEPOSTHOCTh OIIMOKHU MPOTHO3a CyMMapHOW Harpy3KH.
[IpenmyiecTBa MPOrHO3UPOBAHUS CYMMApHON Harpy3Kd COCTOSIT B OTHOCHUTEIb-
HOM MPOCTOTE MPOrHO3a, TaK KaKk B HEM CHUJIbHEE MPOCIIEKUBAIOTCS TEHIECHIIUU PO-
cTa MOTpeOJIeHHs], a KpUBas poCcTa JOCTAaTOYHO riaakas. O0a moaxona MpUMEHs-
I0TCSI C paBHBIM yCHEXOM B pa3inuuHbiXx DIC.

B KOHKpEeTHBIX yCIOBUAX KaKON-IMOO OTIEIbHBIM METOJ MOXKET OKa3aThCs
npennoututensHee. [lepes BBIOOPOM KOHKPETHOTO METO/AA BaXKHO MOHATh QUBHKY
nporecca HM3MEHEHUs Harpy3ku. Eciiv peTpocneKkTHBHBIE AAaHHBIE W 3/paBblii
CMBICJ TOJACKAa3bIBAIOT BO3MOXHOCTh 3KCTPAIOJIALNU, TO €€ U HaJ0 NPUMEHSTh.
N3-3a paznuuus 99C Henb3s 1aTh KOHKPETHBIX PEKOMEHIALU IO BBIOOPY METO1a
OpOorHO3upoBaHusa. BeiOop Hammydiero MeToga MOXET OBITh C/ENaH TOJIBKO Ha
OCHOBE TILATEJILHOTO aHAJIN3a PA3JIMYHBIX METOOB.

MeTobl TPOrHO3UPOBAHMSI MOKHO Pa3/e€aUTh Ha 3 OOJbIIME IPYMIbI: JKC-
TPaNoJIAUMOHHBIE, KOPPEISILIMOHHBIE U cMenlaHHble. KpoMe Toro, uXx MOXHO pas-
JIEIUTh Ha J€TEPMUHUPOBAHHBIE, BEPOATHOCTHBIE (CTOXaCTHYECKHE).

OKCTpanosIus. DKCTPANOISIUOHHBIE METO/Bl CBSI3aHBI C TOJ0OPOM ari-

MIPOKCUMHUPYIOIIUX 3aBUCUMOCTEN ISl PETPOCIEKTUBHBIX JaHHBIX, OTPaKAOIINAX
TEHACHITNIO H3MEHEHHS HArpy3Ku (dJeKTponoTpedienus). Fimes 3Ty 3aBUCHUMOCTh
MOKHO IKCTPaIoJIMpoOBaTh €€ Ha JKeJaeMbli MHTEpBaJl BpeMeHH B Oyayiiem. Ta-
KoM MeTOoJl Oy/ieM Ha3bIBaTh I€TEPMUHUPOBAHHOMN AKCTPAINONSALHNEH, TOCKOIBKY HE
YUUTBIBAIOTCS ClIy4allHbIE€ OMIMOKH B UCXOJHBIX JAaHHBIX U MOTPEITHOCTH MOJIEIH.
JIns anmpokcUManuu TPEeHJa MOIIHOCTH U JJIEKTPOMOTPEOICHUS HUCHOIB3YIOT

caeayromue GyHKIUA (MOJICIIH):
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[Mpsimas y=a+bx;

[Tapaboma y=a+bx+ cx?

S-o6pasznas y=a-+bx+ ox? +dx3;

OKCITIOHEHTA Y = ce®.

Haubonee vacto ammpokcumarms, T.e. moadop koadduimentos a, b, c,d

KpPIBOﬁ 3aIaHHOT'O B4, IPONU3BOAUTCA MCTOAOM HAMMCHBIINX KBAAPATOB.

KODDGHHHI/IH. KOppeJISIL[I/IOHHBIG MCTOIbI IIPOTHO3a CBA3BIBAIOT HAT'PY3KY H

AIIEKTPOIIOTpEOICHNE C pa3sNTuIHbBIMU pakTopamu. [IpenmyiecTBa 3TOro moaxosa
B TOM, YTO MH)XKCHEP HAYWHAET YETKO MPECTABISATh B3aMMOCBSI3b MEXKIY POCTOM
Harpy3kd W DJEKTPONOTPEOJICHUS W JPYTUMHU HM3MEPSEMbIMU  BEJIMYMHAMMU.
Haunbosnee 04eBUIHBIM HEJOCTATKOM METOJA SBISCTCS HEOOXOIUMOCTh IMPEICKa-
3bIBATh DKOHOMHYECKHE W JeMorpaduueckue (GakTopbl, YTO MOXKET OKa3aThCs
TpyAHEEe, YeM MMPOTHO3UPOBATH HATPY3KY U AJIEKTPOIIOTpEOIICHNE.

B mo6oMm cirydae MeTobl TPOTHO3UPOBAHMSI CJIEYeT UCIOb30BaTh JHUIIb B
TIOMOIIIb MHXCHEPY; HIUEM HEJb3sI IIOJIHOCTHIO 3aMEHUTH OMBIT U 3J{PaBbIi CMBICIL.

s mop6opa k03¢ GUITMEHTOB MOJIeNIel UCTIONB3YIOT PerpeCCHOHHBIN aHa-

nu3. Ilycte nmerotes HaOIIOACHUS NporHo3upyeMoro nokasarenst Yq,Yo,...,Yy, , 3a-

JQHHBIE 3HAYECHUAMHU Y1, Y2,..., Yy, CBA3aHHBIC YCIOBUEM:

n
M[Yi]=ag+ > xjaj, o’[Yi]=c?,
=1

rae M [Yi ], o2 [Yi] — MaTeMaTUYeCKOe OKHUJIaHUE U JUCIIEPCHUS CIIy4allHOM BEJH-
quHEI Y; |

Xij — U3BCCTHBIC 3HAYCHUA IIapaMCTPOB,

aj — HeM3BECTHBIC KOO QUIIHCHTEL
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JUis ci1y4asi IpOTHO3UMPOBAaHUS BPEMEHHBIX 3aBUCUMOCTEN Y — HaOIIOAEeHUs

MPOrHO3UPYEMOTO MMOKA3aTeNsl, COOTBETCTBYIOIME MOMEHTaM BpeMeHu 1,to,..., 1,

PerpeccronHbIl aHaTU3 MO3BOJISET HAUIYYIIUM 00pa3oM mo100paTh Kodg-

(uLMeHTsI 8g,3dy,...,8, Ha OCHOBE UMEIOIIENCS BBIOOPKH Y1, Yo, ..., Yy -
Y=XA+E,

rae Y — BEeKTOp HaOMIOIEHUH Yq,Y2,..., Y

A — BEKTOp UCKOMBIX KO3 PHULHUEHTOB 8g,8ay,...,an ;

E - Bekrop OTKJIOHEHMI HAOMIOACHUN OT CBOMX MAaTEMAaTUYECKHX OXKH-
JTaHUU g =Yj— M [YI ];

X — IUIaH-MaTpulfa, COCTOSMIAs U3 Xjj. OHa COLCPXKUT M CTPOK MO YHCIY
HaOJI0ICHU U (n +1) cTos0€1 1o Yuciy (pakTOpoOB.

OnrtumanbHBIM 3Ha4E€HUSIM 8,8y, ..., 8 COOTBETCTBYET MUHUMYM ()YHKLIUU

OTO BBIpaKEHHWE HA3BIBAIOT KPUTEPUEM HAMMEHBINIHUX KBaapatoB. dudde-

peHnupys mo A U npupaBHHBAs K HYJIIO V@ | monydyum

(XtX)A — Xty

oTKyaa Haiiaém A.
JluHeliHbIe ypaBHEHHS, TO3BOJISIONIME HAWTH HCKOMBIC 3HAYCHUSI KOMIIO-
HEHT BeKTOpa A, Ha3bIBaIOTCS CUCTEMa HOPMAJIBHBIX YPaBHCHUM.

B npocreifmem coyqae Y =ag +ayt.
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Cucrema HOpMaJbHBIX YPAaBHEHUN UMEET CIEAYIOUIUN BUA
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I[Hﬂ OICHKHW TOYHOCTH BBIYMUCIIAIOT KaXYIIYIOCA IMOIpCIIHOCTH MOACIUPO-

BaHUSA 32
2
5 m n
s“=2 | Vi—a9— D Xja;
i=1 j=1

Baxnelimue tpeOoBaHus K miian-mMatpuie X — JUHeiiHas He3aBUCUMOCTD €€

CTOJIOIIOB U XOpoliiasi 00yCIOBICHHOCTh MaTpuIlpl M = XX

IIpoBepKka CTAaTUCTUUECKON COCTOSTEIBHOCTH MOCTPOCHHON PErpeCCUOHHOMU

MOACIHN.

Haubonee npocToii kputepuii — «HyneBasi runore3ay. OHa onpoBepraer r'u-
noTe3y, MOJIOKEHHYIO0 B OCHOBY MOJICIMPOBAHUSA, T.€. MPEANOIaraer, Yro mocTpo-
€HHasi MOJIeJIb HE YJIaBIIMBAE€T 3aKOHOMEPHOCTU M3MEHEHUS CIy4YailHbIX BEJIUYUH.

I[J'I}I IMPOBCPKU BBITUCIIAOT

il 2
F :E(yi_y) m-n —zli .
H m_1’ y - Yi-

8 1=
I—l

Halimennoe umciio mpeacTaBiseT coOOH 3HAUCHHE CIAyYaliHOW BEIIMYWHEI,
KOTOpasi P CIPABEIJIUBOCTU «HYJIEBOW TUIIOTE3BD» pacTIpeIeieHbI 10 3aKoHy F -
pacrpeneneHus ¢ (m—l) CTETICHBIO CBOOOJIBI YHUCITUTENS | (m—n) CTENEHIMU
cBOOOJIBI 3HAMEHATEIIs. 3aaaBasich BeposTHOCTRIO [3=0,95 ([3 :O,99), MOKHO TI0
TabnuuaM HaWTH BepXHIOWO rpanuny Fs.. Ecm Ky > F 5., To «HyneBas rumno-

T€3a» HE BEepHa U MOJIeJib BbIOpaHa MpaBUIILHO.
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2.2. XapaKTepUCTUKHA METOI0B IIPOTHO3a HATPY30K

Pazsutnie 99C n0KHO 00€CEUUTh MOKPBITUE HATPY3KU MOTpeOuTenen ¢
y4€TOM HEPAaBHOMEPHOCTH €€ MOTPEeOJICHUSI B CYyTOYHOM, HEJEIBHOM M TOJ0BOM
paspesax. Pexxumbl motpebieHus: xapakTepusyroTes rpadukamMu Harpy3ok. Pazmum-
4aroT oTu4éTHHIC Tpaduku U nepcnekTuBHbIe. [lepcnekTuBHBIE rpadUKu MOTYy4arOT
pacu€tHbiM TyTéM. CTaTudeckue rpaduku oToOpakaroT U3MEHEHHE Harpy3kKu B
TE€YEHHUE rojia MPU MOCTOSIHHOM cOocTaBe motpeobuteneit. Junamuueckue rpaduku
YUHUTHIBAIOT POCT HATPY3KHU U3-3a BBOJA HOBBIX MOTPEOUTEICH.

[TepcriekTuBHBIC rpadUKu HEOOXOTUMBI IS

o cocTaBlieHHs OanaHca MOUIHOCTH U OIpeJeieHUs] HEeoO0XO0IuMOi

MOIIMHOCTHU UCTOYHHUKOB,

° BBISIBIICHUS PEKUMOB PAOOTHI PA3TUYHBIX TUIIOB YJICKTPOCTAHITUH;
° pa3pabOTKKH peKOMEHAAIMN 110 PETYIUPOBAHUIO TPa(PUKOB;

° orieHkH 3P hekTuBHOCTH 00BeauHEeHNs DIC;

° OTIpeIeNICHHs] YCIIOBUM pabOThI SJIEMEHTOB CETEH.

JIJst 5TOTO UCHONB3YIOTCS CYTOYHbIE TpadUKK 3UMHETO M JIETHEro pabouynx
nHen (puc. 2.1) u ro1oBo# rpaduK MECIYHBIX MAKCHUMYMOB.

['paduiku HArpy3KH XapaKkTepU3yIOTCS CIEAYIONIMMH MOKa3aTeIsIMU:

o CpeAHECYyTOYHas Harpy3Ka
W,
Pop =—o-;
24
o K03 (HUIMEHT HEPAaBHOMEPHOCTH HATPY3KH
Pmin
Oloyr = (0,616 — 0,864);
P Prax
o IJIOTHOCTH rpaduka Harpy3ku (Kod3(pPUIMEHT 3an0IHEHUS Tpa-
buka)
Pep
Beyr == (0,827 — 0,936).

Pmax
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NS

Puc. 2.1. Cyrounslii rpaduk Harpy3Ku

AHaNOrn4yHble MOKa3aTeNN MCIOJIB3YIOTCS NIl HEJEIbHBIX U TOJIOBBIX I'pa-
¢ukoB. [IMOTHOCTH TOAOBOTO rpaduka XapakTepU3yeTcs MPOAOIHKUTEIbHOCTHIO

VCIIOJIb30BAHUS MAKCUMAJIbHON HAarpy3Ku

W,
Tmax = % =8760-Broy -

max

Cy1miecTByeT HECKOJIIBKO CIIOCOOOB MOCTPOEHUS MEPCHEKTUBHBIX T'PaUKOB.
Jlns OnmmokadIned MepCrleKTUBBl MCIOJB3YIOT METOJ aHAJIOTHH, O KOTOPOMY 3a
OCHOBY MPUHUMAETCSI OTYETHBIN rpadK C HEKOTOPHIMU yTouHeHUsMH. J[iis Oomee
JANEKOW TEPCTICKTUBHI 1T HOBBIX OBICTPO Pa3BUBAIOIIUXCS CHCTEM — CYMMUPO-
BaHHME TUIOBBIX OTPACJIEBBIX IpapuKOB. /i1 mocTpoeHus: MpUOIMKEHHBIX Tpadu-
KOB HCHOJIB3YETCSI METOJ] 000OIIEHHBIX XapaKTEPUCTHK, MOTYUYEHHBIX TyTEM aHa-

au3a 00JbIIOro YKciia pacu€ToB HAa DBM. DTOT METOI COCTOUT B CIAEAYIOIIEM:
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1. NOTpeOJICHHE DIIEKTPOIHEPIUU TPYHIUPYETCs MO OTpacisaM (mpo-

MBIIJIEHHOCTh, TPAHCIIOPT);

2. JJIA KaH(HOﬁ OoTpaciin ONpEaAcIACTCA pvaéTHaﬂ Harpyska
P _ WOTp
oTp — T— ’
oTp

TAac TOTp — CTaTHUYCCKaA O0TpacCjCBad IMPOIJOJIKUTCIBbHOCTE NUCTIOJIB30BAHUA MAKCH-

MyMa.
3. BBIUMCIAIOT CpeHEB3BELICHHOE YUCIIO YacOB MCIOIb30BAHUS CPEIHETO 32

3UMHUHI MCCAIl MaKCUMYyMa HpOMBIIIIJ'IGHHOﬁ 151 TpaHCHOpTHOﬁ Harpys3ok

_ Wip +Wop
P Pp+Py

5. OnpenensieTcss OTHOIIEHNE KOMMYHAIbHO-OBITOBOTO 3JIEKTPOTIOTPEOICHHS K

o01IeMy MoJIe3HOMY OTIYCKY IeKTpodHeprun B 29C

Olr = VVK6 .
O WL+ W + W
np iy KO
6. 10 rpapuKaM ONpPEACISIOT B 3aBUCHMOCTH OT Top M Ol YHCIIO YacoB

UCIIOJIb30BAHUSI MaKCHUMalbHOW HArpy3Kd CHUCTEMBI T, ['padukn moCTpOCHBI

CHUCT *
JUISL Pa3IMYHBIX PalloHOB CTpaHsbl (puc.2.2).

1. Onpenensitor 3MMHAN MaKCUMyM

W

P — ron
max '
T

CHUCT
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rae W, — obmas morpeOHOCTh B 3JIEKTPOSHEPTHU C y4ETOM pacxojia Ha co0-

CTBCHHBIC HYXX/IbI U ITOTCPH.
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7600 RRNRS 17600 ;NN :
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Puc. 2.2. 3aBucUMOCTb IPOJIOKUTEILHOCTH UCIIOJB30BaHUsI MAKCUMAIbHOW HArPY3KH

OT YACJIbHOT'O BECa KOMMYHaJ'II)HO'6BITOBOI‘O HOTpC6J'IeHI/I$I.

8. B 3aBucumoctu ot T ., ¥ paiioHa (puc.2.3) ompenensdioT IoKa3aTe-

TH, Xapakrepusyromue Kouburypammio rpadukos Boyr Beyr sBrogs Cern — KO-

3¢ PUIHEHT TETHETO CHUKEHUS HATPY3KHU M0 OTHOIICHUIO K 3UMHEMY MaKCUMYMY.
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Puc. 2.3. XapakrepucTuku rpaikoB Harpy3Ku
a — KpaitHui 1or; 6 — I0T; B — IICHTP; T - CEBEP
0. OnpenensitoT MakCUMAJIBHYI0 Harpy3Ky Ka)KIoro Mmecdla C y4€TOM

kod(dduineHTa pocra
_ 2a +a(k'—1)
T ok+1 6(k'+1)

PSI/IMH + PJ'ICTH

m+ bcos(BOm —150)

q = max max
2
3UMH JICTH
ph=_max _ ° max
2
e
Ko kp+1
3UMH 2 _
max kp +1

rae kp — K03 (HUIUEHT TOIOBOTO POCTa HATPY3KH.

10.  CtposT rpaduk MecsSYHBIX MakCMMyMOB. Harpyska Hadaja KaKAaoro

MCCsIla paBHA HArpy3Ke KOHIIA MPCAbIAYIICTO MECATIA.

11.  Crpost cyTounble rpaduKk B 3aBHCHMOCTH OT Byr ,Beyr -
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R =ABey +Bj, i=01,..,23,

rae A, Bj — koa¢dduunenTsl, onpenensiemMsle 10 Ta0IMIaM B 3aBUCUMOCTHU OT pe-

THOHaA.

2.3. HopmaTuBHBIE MeTObI pac4éra 3JIeKTPonoTpedieHust

OTOT METOJI OCHOBaH Ha WCIOJIb30BAHUMU YIEIbHBIX HOPM pacxona dJeK-
TPOIHEPTUU HA MPOU3BOJICTBO PA3IUYHBIX BUIOB MPOMBIIIJICHHON MPOAYKIUUA U
00O0OIIEHHBIX TIOKA3aTENsAX pacxoja dSJIEKTPOIHEPIMU B CEIbCKOM XO3SMCTBE,
TPaHCIIOPTE, KOMMYHAJIbHO-OBITOBOM CEKTOPE.

Jlns mo6oro romga t

W = ZYitHit +Wext + Wipt + Wit + Weut + AW,

I1e Yjt — HOPMBI JJIEKTPONOTPEOICHNsI Ha MPOU3BOACTBO MPOMBIIUICHHON IPO-
OYKIMK Buga | B roay t;
I1j; — IPOTHO3UPYEMBIH 00BEM ITPOU3BOACTBA MPOIYKIMHK BUIa | B TOay t;

Wexts Wipt, Wit — MPOTHO3 MOTPEOHOCTH B DJIEKTPOIHCPTHH B CEIBCKOM XO3siii-

CTBE, TPAHCIIOPTE, KOMMYHAJIbHO-OBITOBOM CEKTOPE;

W, ,t, AW — pacxon 21€KTpOIHEPrHMHM Ha COOCTBEHHBIC HY KBl dJEKTPOCTAHIIMNA U

MIOTEPH B CETAX.
Hopwmpbl anexTponoTpebiaeHus B TedeHHEe BpeMeHU MeHstoTes (puc. 2.4).
OHu QopMHpYIOTCS TOJ BIUSHUEM 2-X TPYII MPOTUBOIOIOKHO JEUCTBYIOIIUX
(bakTopoB.
e 1-g1 rpymnmna — ¢akTopbl, CHUXKAIOIIHUE PACXO SIEKTPOIHEPTUU: YBEIUUCHUE

€. MOIIIHOCTH, K.II.J., YIYUYIIICHUE UCIIOIb30BaHUs 000pYIOBAHMUS.
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e 2-g rpynna — (akTopbl, MOBBIIIAIOIINE PACXO AIEKTPOIHEPTUU: MOBBILIE-
HUE YPOBHS ANEKTPUPUKALMH, YXYALICHHE KauecTBa ChIPbs, BBIIYCK Ooee

AIEKTPOEMKUX BUJOB MPOTYKIUU.

Puc. 2.4. 3smeHneHnne HOpM 3JIEKTPONIOTPEOICHUS
a — MeTaJuTyprusi; 0 — XUMH4YecKast IPOMBIIIIEHHOCTb;
B — TOIUIMBHAS MMPOMBIIIJIEHHOCTR; T — CTPOMAaTepHabl

HopmupoBaHue yaenbHBIX PacXoI0B AJIEKTPOIHEPTHU B CEIIBCKOM XO35ii-
CTBE, TPAHCIIOPTE W KOMMYHAJIbHO-OBITOBOM CEKTOpE OcCyIecTBisieTcs audde-
PEHIMPOBAHHO II0 OTIEABHBIM IPOM3BOACTBEHHBIM Iporieccam (puc.2.5 — 2.7).
Takve naHHBIE MCHOJIB3YIOTCS UL ONMPENEIICHUS] PACUETHBIX HAarpy30K MOJCTaH-
ui 1 y3710B. OJTHAKO 3TH HOPMBI HE MOTYT OBITh MCIIOJIB30BAHBI JIJIS1 OTIPEICIICHHS
CYMMAapHOTO 3JIEKTPONOTPEOSICHUS IO ATUM OTpacisiM. B Kaxol oTpaciu KOJu-
YECTBCHHBIC ITOKA3aTeU OTACIbHBIX BHJIOB MPOU3BOJACTBEHHBIX MPOIECCOB BECh-

Ma HEYCTONYUBBL.
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Puc. 2.7. lnnamuka u3MeHeHHs yACTBHBIX HOPM JIEKTPOTIOTPEOICHHSI B KOMMYHAJIBHO-
OBITOBOM CEKTOpE

Omnpenenenre 3JIEKTPONOTPEOICHHUSI B 3TUX OTPACIsIX OCHOBAaHO TJABHBIM
o0pa3oM Ha aHaIu3e AUHAMUKH TEMIIOB POCTa OTPACIIEBOTO AIIEKTPOIIOTPEOICHUS
BO B3aMIMOCBSI3M ¢ Hambosiee OOIIMMHE MTOKa3aTeNsIMU pa3BUTHS oTpaciieil. Hampu-
Mep, Ha TPAHCIIOPTE — MPOTSHKEHHOCTD JKEIIE3HBIX JOPOT JJIS SJICKTPOTITH; B CEITb-
CKOM XO3SHCTBE — AJIEKTPOBOOPYKEHHOCTh HA OJHOTO PabOTArOIIEro, MaciTa0bl
OpOIIICHHSI, YPOBEHb MEXaHU3AIMH; B KOMMYHAIHHO-OBITOBOM CEKTOPE — T'0JIOBOE
ANEKTPONOTpeOICHNE HA YEJOBEKa, 0OCCIEYEHHOCTh 3JEKTPOOBITOBBIMH MPHOO-
pamu ¥ T.1I.

CymmMma 3JeKkTponoTpebieHrss B TMPOMBIIICHHOCTH, CEIbCKOM XO3SIHCTBE,
TPAHCTIOPTE, KOMMYHAJILHO-OBITOBOM CEKTOpE (hOpMUPYET TOJIE3HOE AJIEKTPOIIO-
tpebnenue. [lpu onpeneneHuun oOIeil MOTPEOHOCTH B ANEKTPOIHEPTUH TOTIOTHU-
TEHHO YYHUTHIBAIOT PACXOJbI HA COOCTBEHHBIC HYXKIIBI DJIEKTPOCTAHIIUI U MOTEPH
B ceTsx. Pacxom Ha coOOCTBEHHBIC HYXKBI OMPENEIISIOT TT0 HOPMATHUBaM B 3aBHCH-
MOCTH OT CTPYKTYPBI YCTAHOBJICHHOW MOIITHOCTH, BU/a TOTLJIMBA.

c.H. KBC 0,3-7,3 %;
c.H TOL[ 6,6 —13,1%j;



c.H. ADC
c.H. I'DC

5,0-7,0 %j;
0,3-2,0 %.
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B uemnom 4 — 8 %.
[ToTepu 3JIEKTPOIHEPTUHA MOXKHO OIPEACIUTh MO CPEAHUM 3HAYCHHUSAM TI0-

TEph B CETAX PA3IMYHOTO HOMUHAJIBLHOTO HanpspkeHus (tadsm. 2.1).

Tabnuua 2.1. — IloTepu 37€KTPOIHEPTUH B DIIEKTPUUECKUX CETAX

750 — 500 | 330 — 220 110 35 6-10 0,4 Bcero

UH,KB

AW, % |05-10 [25-35 |35-45 |050-10(25-35 |05-15

PacuéTtbhl mOTpeOHOCTH B 3JEKTPOIHEPIHH Ha MEpCcHeKTuBy 12 — 15 jet u
0oJiee OCIIOKHSIETCS TEM, YTO TUIAHUPOBAHHUE PAa3BUTHUS IPYTUX OTpaciieid BBINOJ-
HSETCS HAa MEHBIIYIO IEpPCHEKTUBY. VCIONB3yIOT HECKOJIBKO THIIOTE3 pPa3BUTHUS

noTpeouTeNIel INEKTPOIHEPTUH, OTIIMYAIOIINXCS YPOBHIAMH 3JIEKTPONOTPEOIICHHUS.

3. ONPEJEJIEHUE MOTPEBHOCTH B BBOJE T'EHEPUPYIOIINX
MOIIHOCTEM

3.1. banancsl MmomHOCTH DIC U JIEKTPOIHEPTUH

PazButue renepupyronux momHocted I9C MOMKHO 00€CTeUUTh TMOIHOE
HNOKPBITUE TPUPOCTA HATPY3KU IMPU HOPMATHUBHOM KAdyeCTBE BSJIEKTPOIHEPIUHU.
Pasmep cymMmapHOTro BBO/IA MOIIHOCTH Ha 3JEKTPOCTAHIIMSIX, HEOOXOIUMOTO IS
MOKPBITHS TUNIAHUPYEMOI'O IPUPOCTA HATPY3KHU C 3aJaHHON HAAEKHOCTBIO, ONpee-
JSIETCS Ha OCHOBAaHWHW 0ajaHCOB MOIIHOCTH W dHepruw. B xome coctaBieHus Oa-
JAHCOB MOUIIHOCTH (hOPMUPYIOTCS KOHKPETHbIE BapHaHThl BBOJA MOIIHOCTEH Ha
ANEKTPOCTAHIIUSIX.

banancel MmomHocTH coctaBisatotr st OOC mo rogaM pacyETHOrO MEpUoja
(5 — 15 ner). bamancel mMomtHOcTH ODC COCTABISIOT I Yaca COBMEIIEHHOI'O

MakcumyMa EDC (aexadps). bananc momrnoct kaxaon ODC npoBepsieTcst Takxke




39

U1 9aca COOCTBEHHOTO MaKCHMyMa Harpy3ku. JTO TO3BOJISIET BBIIBUTDH 3arpy3KH
cBszeil ¢ gpyrumu OOC. Ilpu coctaBinenun 6anaHca MOIHOCTH (Tadi. 2.2) mocie-
JIOBATEIBLHO OCYIIECTBISIECTCS Pacu€T ero pacxoaHOM 4acTu (MOTPeOHOCTH) U TIPH-

XOJTHOM 4acTu (TIOKPBITHE).

Tabnuma 2.2. — CtpykTypa 0ananca MOIIHOCTH

No HanmenoBanue
/11
[TorpebHOCTD
1 CoBmenmEéHHbIA MakcUMyM Harpysku 29C
2 [Tepegada MOIITHOCTH B IPYTHUE CUCTEMBI
3 HeoOxommelii pe3epB
4 Htoro morpebHast MOIITHOCTH dteKTpocTaniui (1+2+3)

ITokpeiTHE

YcTaHOBJIEHHAs MOITHOCTB AJIEKTPOCTAHIIUI

Hewncnonpzyemass MOITHOCTH («Pa3pbIBbI) MOIITHOCTH, CUCTEMHBIE OTPAHUYCHUS)

Pacniosaraemast MonHoCcTh, B ToM urciae ['DC, KOC, TOII, ADC (5-6)

[TonydyeHue MOIIHOCTH U3 IPYTUX CUCTEM

O|o|N[o|on

Htoro nokperrue (7+8)

10 N36b1TOK (+) vutn nedunmt (-) MonHoCcTH (9-4)

[Iporno3upoBanue MakCuMyma Harpy3Kd pacCMOTPEHO B MPEbIAYIICH Tia-
Be. [leperoku momHoctu Mexay 99C (mepenayda, MOIy4YE€HUE) MPUHUMAIOTCS UC-
X0/ 3 0ajlaHca MOIIHOCTH 0o0Jjiee KPYITHOT'O SHEProoObeIMHEHHS, B COCTaB KOTO-
poro BXoauT paccmaTtpuBaemas sHeprocucrema (g O93C — EDC).

Haubomnee mpocTeiM crmocoboM ompeeneHus: pe3epBa MOITHOCTH SIBIISETCS
HOPMAaTHMBHOE 3aJlaHHe pe3epBa B MPOIIEHTaX MaKCUMalbHON Harpy3ku. PexomeH-
nyembie 3HadeHMS: EBporneiickas cexnus EQC — 17 %; O3C Cubupu — 12%; O2C
Bocroxka — 22 %.

Cymmapsblii pezepB eBponeiickoil cekuun EOQC pacnpenensercs mexay O3C,
BXO/SIIIUMHU B 3Ty CEKIMIo, B ciaeaytomer npomnopiuu: O3C Cepepo-3anana —
0,15; O9C Lentpa — 0,32; O2C KOra — 0,10; O3C Cpenneit Boirn — 0,11; O2C
VYpana — 0,32. Takoil cnocod MOXET aBaTh 3HAYUTEIBHYIO MOTPEIIHOCTb, MO-

CKOJILKY HE€ YYMTBIBAE€T 3aBUCUMOCTH pPE3€pBa OT CTPYKTYpPhl T€HEPUPYIOLIEH
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MOIITHOCTH, PEKHUMa dIEKTPONOTpeOIeHHs], B3aUMHOTO pe3epBupoBanus mo MOIL.
JI71s1 yTOUHEHUs BETMYMHBI pe3epBa UCIIONB3YIOT 00Jiee CI0XKHBIE METOJIBI pacuéTa.

VYcraHoBIIEHHAs MOITHOCTh AJIEKTPOCTAHIIMI OMpeNesseTcsl M0 HOMUHAJb-
HBIM MapameTpam oO0opyJaoBaHMs. B JeHCTBUTENHLHOCTH HE BCA YCTaHOBJICHHAs
MOIIHOCTh AJIEKTPOCTAHIIUA MOXKET OBITh MCIOIb30BaHa. CHUXKEHUE pacrojiarae-
MOM MOIIHOCTH IO CPAaBHEHUIO C YCTAHOBJICHHOM MO OTYETHBIM JTaHHBIM JOCTHUTa-
er 10 - 17 %.

Heucnonb3yemasi MOIITHOCTH ONIPEICIISIETCS KaK CyMMa.:

- MOIITHOCTH arperaToB, KOTOPbIe K MOMEHTY MPOXOXKICHUS MaKCUMyMa

Harpy3Ku eimié He MOJIHOCThIO OCBOSHBI B DKCILUTyaTalluu (TOJIOBHBIC 00pa3-

IIbI HOBOT'O O0OpYJOBaHUs, NEPBbIE arperaTbl BBOJUMBIX B JIAHHOM TOXY

AJIEKTPOCTAHIIUNA W TIOCJICHUE arperaTbl Ha SJEKTPOCTAHIMIX, TAC B JIaH-

HOM TOJTy BBOJUTCS 00JIee OJTHOTO arperara);

- CHIDKEHHUSI MOIIHOCTHU 3JIEKTPOCTAHIIMKN M3-3a OTPAHUYCHUM IO BBIJIA-

Ye MOITHOCTH WJIM OTCYTCTBHSI TEIUIOBBIX Harpy30k Ha TOLI;

- cBoOoHOM MotHOCTH ['DC, KOTOpast He MOKET OBITh UCTIOJb30BaHA B

rpaduKe Harpy3kH CHUCTEMBI (C y4€TOM HECEHHsI pe3epBHBIX (YHKIIHI) B

YCJIOBUSIX PaCYETHOTO MaJIOBOHOTO rojia

Pes = Ppacn - (qu +Rie),

rae  Pyaen — pacmonaraemas mouHocts I'9C;

Py — MomHoCTh yaacTust 'SC B OKPBITHN MAaKCHMYMa Harpy3Ky;
Risc — 4acTs pesepBa 90C, pasmemaemas Ha ['OC.

[Ipn ompeneneHMn yCTAaHOBIEHHOM M pacrojara€Mod MOIIHOCTH 3JIEKTPO-
CTaHIUUWA YYUTHIBAECTCS, YTO YACTh O0OPYIOBAHUS IJIEKTPOCTAHIIUN MOJJICKUT pe-
KOHCTPYKIIMH, MOJEPHU3ALMH U JAEMOHTaxXy (pekoHcTpykiusa: nepeBog KOC B

TOII). Dxonomuuecku 3¢ dexTrBHa 3amMeHa obopynoBanus Ha 9 — 13 Mlla u Hu-
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xKe, ecii o0opyaoBaHue ucnoiab3yercs 6onee 2500 u B rony (B EBpomneiickoii ya-
ctu). (9 Mlla — ot 25 1o 100 MBrT, 13 MIla — 150, 200 MBT).

Paznocth Mexay cymMMapHoil notpedHocThi0 DDC B MOIIHOCTH U CymMMap-
HOM BO3MOXKHOM K HMCIOJIb30BAHUIO MOIIHOCTBIO AJIEKTpocTaHIui (cTpoka 10 B
Tab1.) mpeactaBisieT ae@uuT uam u30sTok MontHocTH B DDC. bananc MolHO-
CTU CUUTAETCS YJOBIETBOPUTEIBHBIM, €Clid NePUIUT (M30BITOK) HE MPEBBIIIACT
MOJIOBMHBI MOIITHOCTH HanOoJiee KPYIHOIo arperara.

[Tpu Gonbmux nedururax (M30bITKAX) HEOOXOAUMO KOPPEKTUPOBATH BBOJI
MOIITHOCTH Ha 3JIeKTpOoCcTaHIMAX. Eciu Takas KOppeKTHUpOBKa BBOJOB HEBO3MOXK-
Ha, TO OaJlaHC CBOJUTCS 32 CUET UBMEHEHHS Pa3MepPOB MEPETOKOB MOIIHOCTH C CO-
ceqaumMu OOC mpU COOTBETCTBYIOLIEH KOPPEKTUPOBKE BBOJA MOIIHOCTEH ATUX
O9C. Ecnu u 5T0 HEBO3MOXKHO, TO B OajaHCe CUCTEMbI (DUKCUPYETCSl HAIMYHE Jie-
dbunmra (M30BITKA) MOIITHOCTH M YKa3bIBaeTCs M3MEHEHHE (haKTHUECKOTO pe3epBa
10 OTHOIIEHHUIO K PACUETHOMY.

bananc snexrposneprun (tabdn.2.3) sneprocucrem, O3C u EDC cocrais-

€TCs B LENIX:

- MPOBEPKH BO3MOXKHOCTU BBIPAOOTKH TpeOYEeMOro KOJIHYECTBa 3JIEKTPO-

SHEPIUU B TEUEHHUE rojia dJIEKTPOCTAHIMAMU, YUTEHHBIMU B OalaHCe MOIII-

HOCTH;

- OIIpeEICHUs IEPETOKOB JIEKTPOIHEPTUU MEKY SHEPrOCUCTEMAMM;

- OTIpeieTICHUs TOTPEOHOCTH YHEPTOCUCTEMBI B TOTIIHBE.

Pacxongnass yacTh OanaHca RJIEKTPOIHEPTUU CKJIAIBIBAECTCA U3 AJIEKTPOINO-
TpeOJIEHUST SHEPTOCUCTEMBI, IKCTIOPTA, TUTAHUPYEMOU Tepeladil JIEKTPOIHEPTHUH B
JIpYTue SHEPrOCUCTEMBI U pacxoja 3JIeKTpodHepruu Ha 3apsg [TADC.

[IpuxonHas yacte OanaHca 31EKTPOIHEPTUH BKIIIOYAET BHIPAOOTKY AJIEKTPO-
SHEPI'UH 3IEKTPOCTAHIUSIMHU SHEPrOCUCTEMbI, UMIIOPT U MJIAHUPYEMOE MOTyUYCHHE

U3 IPYTUX SHEPTOCUCTEM.
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Tabmuma.2.3. — CtpykTypa Oaanca 3J1eKTPOIHEPTUU

Ne HaunmenoBanue
/1

[TorpebHOCTD
1 I'onoBoe anekrponiorpednerne 2C
2 [lepenaya 3IEKTPOIHEPTUH B IPYTHE CUCTEMBI
3 3apsn TADC
4 Hroro norpebHOCTh (1+2+3)

[TokpsiTHE

5 [TosrydeHne >eKTPOIHEPTUH U3 IPYTUX CUCTEM
6 BrIpaboTKa 3JeKTPOIHEPTUH AINEKTPOCTAHIIUSIMHU CUCTEMBI
7 B TOM YHCJIE
8 I'9C, KOC, TOII, ADC
9 Htoro mokpeitue (5+6)
10 W36b1TOK (+) man gedunur (-) anektpossepruu (9-4)

CymiecTByeT paznuuue B cocTtaBieHUU O0anmaHcoB DIC eBpOIelcKon u asu-
aTckoi yacted crpanbl. B eBponeiickux 39C — BbICOKass HEPABHOMEPHOCTh pe-
KUMOB 3JIeKTporpoTpediieHus. Pazmepsl oomMeHa sneprueit ¢ apyrumu 99C ormpe-

ACILIIOTCA IIPpHU YCJIIOBHUH, YTO THCH

JUISL DJIEKTPOCTAHLMI JOJKHBI HAXOJAUTHCS B
OTPaHUYEHHOM [Hamna3oHe. DTOT JWana3oH COOTBETCTBYET ONTUMAIbLHOMY HC-
MOJIb30BAHUIO AJNEKTPOCTAHIIMN B CYTOYHBIX IpauKax HArpy3Ku B TEUCHHE roja.

Bripabotka 'DOC yuuThiBaeTcst B OajnaHce MO CPEIHEMHOTOJIETHEH BeEJIH-
yuHe. B oObeauHeHusx ¢ OonpmiuM ynenbHbIM BecoM ['DC M M30JIMpPOBAHHBIX
HHEProcUcTeMax MPOU3BOIUTCS MPOBEPKA OATAHCOB AIIEKTPOIHEPTUH JJIS YCIOBHIMA
pac4E€THOro MaJIOBOAHOIO ro/a.

['omoBoe 4MCIO YacOB MCIOJIB30BAHUS YYaCTBYIOLIEH B MOKPBITUH MaKCH-
MyMa Harpy3ku sHeprocucteM momHoctd ADC npunumaercs B pazmepe 6500 —
7000 4.

[Ipu onpenenenun pexxumoB padboTel TOL] yuyuTsiBaeTCs ypOBEHB TEIJIOBBIX
Harpy3ok. [lo mpeaBapuTenbHbIM OLEHKAM T'OJIOBOE YHMCJIO YaCOB MCIOJIb30BaHUS

3arpy>KeHHOT0 1o TemioBoMy rpaduxky odopynoanus TOLl B eBpomneiickoit yactu

CTpaHbl pekoMeHayeTcss npuHuMarth B quamna3zone 4000 — 4500 4, a3uatckoil yactu

— 4500 — 5000 u.
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OnrumaneHble YHCIIAa YacOB HMCIOJIB30BAHUS PACIONaraéMol MOIIHOCTH
K3C na yrne B nuanazone 4500 — 6000 (6500) u (Gonbiiee 3nHauenue st OIC
Cubupn).

Uucna yacoB ucnonb3zoBanuss KOC — [II'Y MoryTt n3mMeHATHCS B IIHPOKOM
nuarazone ot 4500 go 6500 4, ux ompeaeneHUE TOHKHO Oa3UPOBATHCSI HA OCHOBE
CMENHUAJIBHOTO aHAJIN3a CYTOYHBIX U TOJIOBBIX PEKUMOB PabOTHI HA IEPCIICKTUBY.

bananc suepruu B s3neprocucremax O29C Cesepo-3anana, OOC ILlentpa, O2C
Ora, O3C Cpenneit Bonru u O9C VYpana 3ambikator KOC, paboTtaromue Ha ra-
30Ma3yTHOM TOIUIMBE, TOJJOBOE YKCJIO YAaCOB UCIIOIB30BAHUS MOITHOCTH KOTOPBIX
JIOJDKHO TPUHUMATHCS B COOTBETCTBUM C PeajbHOM 3arpy3koil X B CYTOYHOM U
roJIoBoM paspese, Ho He MeHee 2500 — 4000 u.

bayianc 251eKTpOIHEPrur CUUTAETCS YIOBIETBOPUTEIIBHBIM, €CJIM HCIOJIH30Ba-
HUE pacrojaraéMoil MOITHOCTH TEIUIOBBIX 3JIEKTPOCTAHIUM, KaK IMPaBUIIO, HE TIpe-
BeImaeT 6500 4 B roj.

st 6onee Tounoro yuéra pexuma TOC BBITOIHAIOT pacyEThl OMTHMAIb-
HBIX PEXKHUMOB 3JIEKTPOCTAHIIMI B CYTOYHBIX Ipaukax pabodyuX U BBIXOJHBIX
JHEW pa3IMYHBIX CE30HOB roja. llepexon OT CyTOUHBIX MOKa3aTeiel K rOI0BbIM
OCYIIECTBIISIETCS C YIYETOM CE30HHON HEPABHOMEPHOCTH AIIEKTPOMOTPEOICHUS.

B O9C Cubupu ¢ BbicokuM ynenbHbiM BecoM ['DC mpu cocraBieHun Oa-
JaHca 3JEKTposHeprun onpeneistor MomHoctd KOC, HeoOxoanumsbie Uil CBene-

HUs OalaHca B pacYETHBIX MAJIOBOAHBIX ycnoBusax Ha ['OC:

W _ W IDC _ W TOII

p __mom MaJl. B.
e ™ T k3¢ ’
npen
rae  Wygp, — IOTPEOHOCTS B SHEPIHY;

W, 5 — BbIpaboTka snekTposHeprun Ha I'DC B MaOBOHBIX YCIIOBHUSX;

W ™" — pripaboTka »nexTposHeprun Ha TDL] mpu nonHoi 3arpyske Mo Te-

1y,
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Tipen — IPE/IENBHOE TEXHUYECKH BO3MOKHOE Tyo

st KOC. Tlpu 6a3ucHom

pexuMe B Teuenue roga oo =6500 u.

3.2. Pe3epBbl MOIIHOCTH B KOHIEHTPUPOBaHHOH IIC

Hanéxnocte pynxiuonupoBanust 39C obecrieunBaeTcss MyTéM CO3JaHUS B
HUX HEOOXOJMMOTrO pe3epBa MOIIHOCTU. Pe3epB MOIIHOCTU — Pa3HOCTh MEXIY
pacnojiaraeMoil MOITHOCTBIO 3JIEKTpOCcTaHIMid DIC M MakCUMaJIbHOW Harpy3Kou
29C.

IIpn npoextupoBanuu pa3Butus IIC BBIAEISAIOT CIEAYIOIINE COCTABIISIO-
HI1E pe3epBa:

- PEMOHTHBIN pe3epB, NpeIHA3HAYECHHBIN AJIsI BO3MEILEHHUS] MOIIHOCTH BBIBOJU-
MOTO B TUIAHOBBIN (CpeqHUM, TEKYIIHH U KamUTAIbHBINA) PEeMOHT 000pYyI0BaHUs
ANEKTPOCTAHLIN;

- ONEpPaTUBHBIA Pe3epB MOITHOCTH, HEOOXOIUMBIN IS KOMIICHCAIIMKM aBapHii-
HOT'O CHM)KEHHSI MOIIIHOCTH AJIEKTPOCTAHIUHN BCIEACTBHE OTKA30B 000PYAOBAHUS U
CIIy4alHBIX NMPEBBIIIECHUI HATPY3KHU HAJ paCUETHBIMU 3HAUEHUSIMH;

- CTPAaTETMYECKUN pPE3€pB, NPEAHA3HAYCHHBIN JUISI KOMIIEHCALlMM HapyLIECHHUH
OajlaHca MOIIHOCTH W3-3a HEMPEABUACHHBIX OTKIOHEHUH €Tr0 COCTaBISIOMIUX OT
IIPOTHO3a C YYETOM MHEPLUUOHHOCTH YHEPreTUYECKOTO CTPOUTEIBCTBA.

Benuuuna omepatuBHOrO pe3epBa MODKHA OOECHEYUTh HOPMHUPOBAHHYIO
HAJEKHOCTh MOKPBITUSI HATPY3KH, XapaAKTEPHU3YIOUIYIOCd 00OOIIEHHBIM MOKa3aTe-
JE€M — BEPOSITHOCTHIO Oe31eUIIMTHON pabOoThl SHEProcUCTEM (MHAEKCOM HaJEXK-
HOCTH).

Ecau B 99C npomyckHble CIOCOOHOCTH CBA3EH ( M MX YUCIIO) MEXIY y3Ja-
MM HE OTPAaHMYHMBAIOT BO3MOXKHOCTEN B3aMMOPE3ECPBUPOBAHMS, TO TAKHE CUCTEMBI

CUMTAIOT KOHLUECHTPUPOBAaHHBIMU. B koHUEHTpupoBaHHON DOC HapylIeHUs JIEK-
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TPOCHA0XKEHUS CBA3aHbI TOJIBKO C OTKa3aMU F€HEPHUPYIOIIEro 000pyAOBAHUS U KO-
1e0aHUsIMU CYMMApHOM Harpy3KH.

Pacuém pemonmmnoeco pezepsa. PesepB 1y NPOBEIECHU TEKYIIUX PEMOHTOB

B ICpUOA MAaKCUMAJIbHBIX HAI'PY30K OIMPCACIIACTCA IO BBIPAKCHUTO

k P J
_ L.yA
RTP - Z NyCT J 100 !
j=1

TAc Nych — YCTAHOBJICHHAA MOUIHOCTD 3JICKTPOCTAHIIUHN j-OI‘O THIIA,

K — unciio Tumos BHGKTpOCTaHHHﬁ;

Tp
rYII J

— HOpPMAaTHB TEKYIIET0 PEMOHTA DJIEKTPOCTAHIIUHU | -Oro THma (Tao.l.
3.1).

Peszeps tekyiero pemonTa He Tpedbyercss mist [DC u TOC ¢ nmonepeyHbIMu
CBSI3SIMU, UMEIOIIMMU PE3EPBHBIE KOTJbI. MIX pEMOHTHPYIOT B MEPUOABI CHIKEHHUS

Harpy3KH.

Ta6muma 3.1. — HopMaTtuBbI TEKYIIIEro peMOHTA

TuI 3J1eKTPOCTaHIINH T
P rwllj jr 7
TOC ¢ nonepeyHbIMH CBA3SIMHU 2,0
TOI] ¢ arperaramu 100 — 175 MBT 35-45
KO9C ¢ 6nokamu
100 -300 MBr | 4,0-5,0
500 - 1200 MBt | 5,5-6,5
ADC 4,0-6,0
I'TOC 2,0

PesepB misi KanmuTalbHBIX PEMOHTOB B MEPHOJ] MAKCHUMAaJbHOW HArpy3Ku
OmpeessieTcs HA OCHOBE HOPMATHBOB JJIUTEIIBHOCTH PEMOHTOB 00OPYIOBaHUS U
aHalu3e roJoBOTO rpaduka MeCSYHbIX MaKCHMMyMOB. CpemaHeroaoBas IJIUTENIb-
HOCTh peMoHTa (Tabin. 3.2) ompenensercs ¢ y4€TOM YacTOThl PEMOHTOB (KallM-
TaJbHBIX — OJIMH pa3 B 2 — 5 JIET U CPEAHUX PEMOHTOB OJMH Pa3 B MPOMEKYTKE

MCIKAY KalluTaJIbHBIMHU peMOHTaMI/I).
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Tabnuia 3.2. — HopMaTuBbI KamUTaIbHOTO PEMOHTA JJI pacuéTa pe3epna

Tun s5ekTpocTaHIN CpenHero1oBoit peMOHT
th , Mec.
I'aC 0,5
TOC ¢ nonepeyHbIMU CBSI3SIMU 0,33
K3C ¢ 6nmokamu

150 — 200 MBT 0,53
300 MBT 0,66
500 — 800 MBT 0,73
1200 MBT 0,86
ADC 15
I'TC 0,5

PesepB IJIA KallUTAJIbHBIX PEMOHTOB OIIPCACIIAIOT HYTéM COITOCTaBJICHUA
mIomaan 1mpoBajia roqoBoro I‘pa(bI/IKa MCCAYHBIX MAKCUMYMOB U peMOHTHOﬁ I1J10-

maaKu, HGO6XOI[HMOﬁ I KallUTAJIbHBIX PEMOHTOB arperaroB BCCX THUITOB.

k

Z(NYCT J'xp J) SHP np
_j=t
Rep = 12 !

rie tepj — HOpMaTUB MPOCTOS B KAIIPEMOHTE;
Sy — miomaab mpoaja rpadguka MeCSYHBIX MaKCUMyMOB Harpy3ku 29C,

MBrTte*M™mec;

Kup — K03 punment ucnonp3oBanus miomaau nposaina (0,90 — 0,95).
[Tnomans mpoBana rpaduka Harpy3ku IIC omnpenenseTcss Kak cymma pas-
HOCTEHW MEXJy YCJIOBHOM pacrojaraeMor MomHocThio 99C U €€ MakCMMaJIbHOU
Harpy3Kou 3a kaxubiid mecsiy m (puc. 3.1). Pacuér makcumanbHON Harpy3ku M-To

Mmecsna N, ., ONMCaH B TJIaBe 2.

r[p Z(N}})’;gnm - maxm)'
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b | 1| -/A/r‘

70

60 e

1
0

2 4 6 8 10 t,mec

Puc. 3.1. Onpenenenue npopaiia B Tpaduke MECSUHbBIX
MaKCUMYMOB Harpy3Kku:
1 — ycnoBHas pacnonaraemasi MOITHOCTb;
2 — MECSIYHbIE MAKCHMYMBI HAarpy3KH.

[Tnomaae mpoBana rozoBoro rpaduka B jerHue mecsaisl (M= 5,6,7,8,9)
yMEHbBIIIaeTCsl 32 CYET CE30HHOT0 CHUXKEeHUs pacnosiaraeMon momtHocta ['ADC (30

—40% ot ycranoBieHHOU MomHOCTH), I'TY (25% OT ycTaHOBIIEHHON MOIITHOCTH).

Jinst 570r0 yMenbmatoT B N i, m, Ha YKa3aHHYIO BETUYMHY CE30HHOTO CHHKEHHS

MOITHOCTHU 3JICKTPOCTAHIINHN B JICTHUE MECSIIBI.
YcioBHas pacnonaraemasi MOIIHOCTb OMPEACIISIETCS IPAMOM, COEAUHSIOIIEH

MaKCHUMYMBbI HATPY3KH STHBApS U JAeKaOpsl.

yem - _
NJacum =c+m-d ,

riae ¢ u d — ko PUIUeHTHI.
Jliis onpenencHusi KOAPPUITUEHTOB ¢ U 0 HEOOXOIUMO PEIIUTh CHCTEMY
YpaBHECHUI

c+12d =Ny 12 |
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r€ Nm=1, Nm=12 — COOTBETCTBEHHO MaKCHUMaJIbHbIC HATPY3KU STHBApPs U ACKaOpsi.

Pacuém_onepamusnozo _pezepsa. OOOCHOBBIBAETCSI dKOHOMMUYECKU ITyTEM

COIMOCTaBJIEHUsI yIIEPOOB OT BEPOSITHOTO HEIOOTIIYCKA AJIEKTPOIHEPTUU B nedu-
UTHBIX CUTYallUsSIX C 3aTpaTaMu Ha CO3/IaHHME ONEPaTHUBHOIO pe3epBa MOLIHOCTH.
Co0bITHs, BBI3BIBAIOIINE MOSIBIICHUE AePUIIUTA UMEIOT CIy4alHbII XapakTep.

Jlist npuOIMKEHHOTO OMNpEeNIeTICHUsT ONEPAaTUBHOIO pe3epBa HCIONB3YIOT

pas3zelIbHOE BBIYUCIICHUE aBapuiiHoro R,, W Harpy3ouHoro R, pesepBoB. Aba-
PUIHBINA pe3epB ONpeesioT M0 0000UIEHHBIM XapaKTEPUCTUKAM y/IETbHOTO aBa-

puiiHOro pesepsa Iy, = f (Pyz[.e;[.’q)' OTU XapaKTePUCTUKU MOIyYeHbI 0000IIEeHU-

€M pe3yJbTaToB pacuéToB R

s Ha OBM c yuéroM BiusiHUA KOH(pUTypauuu rpadu-

Ka HArpy3kKkW Ha BCIWMYHMHY PC3CpBA. y}leHBHaH CANHHUYHAsA MOIODHOCTb arperara

paBHa
Pyen % = —Ppai 100,
max

rae  P,; — eqMHUYHAS MOIIHOCTD | -TO arperara;
Pmax — MakcumyM Harpysku 99C.
3HaueHue Iy, % HaxomsT mo rpapukam (puc. 3.2) B 3aBucHMOCTH OT P % u

ya.ed.

BEPOSITHOCTH OTKa3a | -ro arperara ( (tabum. 3.3).

Tabnuna 3.3. — ABapuifHOCTB arperaToB JIEKTPOCTAHITUH

Koi-Bo I'9C TOC ¢ one- baoxu KOC, MBT baoxn ADC,
JIET C MO- pEYHBIMHU MBT
MEHTa CBA3SIMU 150 —| 250 —| 500 800 1200 | 440 1000
BBITTyCKa 200 300

CEpUIHBIX

arperatroB

1 0,005 |0,02 0,065 (0,09 |0,12 |0,225 |0,23 0,09 0,125
5 u 6onee | 0,005 | 0,02 0,045 | 0,055 | 0,07 |0,075 |0,085 | 0,055 | 0,075
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| —_____/ /.-/ |
P D o P o O T, s O 0 g O
— 1 +—T " 4+ — 1009
e e e e
[ — [+ | 1| 0,06
10 é/,‘::—f———'"‘:f——’:::/::: 0,05

o L 1T —— [ ——1%0%

T T 03

| — q-0005
0 01 02 03 0F 05 06 07 08 09 40 11 Py eorh

: =015
T’yﬁ,% =0,
. o
. 0
012
70 ////4 011
%25
' WA B
//‘% ? oo
- AV///// % 06
7 =
/ % / Pl 002
3 ////A K/ U
//?// =0005
10 %
0 — 50 10,0 150 Pgeaste

Puc. 3.2 XapakTepucTHKH yIeIIbHOTO aBapHIHOTO pe3epBa

ABapHiiHBIN pe3epB B CUCTEME PaBEH
< 2
Ras = Paiify10™°,
i=1

rae Ny — 9HCIIO arperaros | -ro THIa;
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K —uucno rpynn arperaros.
[TpuOnuKEHHYIO BEIMUMHY ONEPATUBHOIO pE3€pBa ONMPENEISIOT M0 popMy-
aam:

Ry = M [Py, ]+ 2,656 — 0,125P,

o= \/0,145(RaB ~M[Pyy]+0,125P, ) +2,

max

rre M [PaB] — MaTEMaTUYECKOE OXHUJIAaHUE MOIIIHOCTH, HAXOIAIIEHCS B aBapHil-

HOM IIPOCTOE

M [PaB] = i Paidini;
i=1
G, — CPEIHEKBaIpaTUYHOE OTKJIIOHEHHE HAarPy3KH OT IJIAHOBOI'O 3HAYCHMUS
6y =K\Ppax» K=4+5.
OO6muii pe3epB MOIITHOCTH PaBEH
RZ:RTp+RKp+RO+RCTp,

rae Rep, — cTpaterndeckuii peseps, paBHbIit (2 + 3)% OT MaKCUMyMa Harpy3KHu.

3.3. Pe3epBbl MOIIHOCTH B 00beIMHEHHBIX JHEProcucTeMax

[Ipy 00BEAUHEHHWH SHEPTOCHUCTEM BO3MOXKHO CYIIECTBEHHOE CHIDKCHHUE
CYMMAapHOTO pe3epBa MOIIHOCTH U COOTBETCTBEHHO MOTPEOHOT0 BBOJIa MOIITHOCTH

AJIEKTPOCTAHIIMI 110 CPABHEHUIO C U30JIUPOBaHHOM paboToit DIC.
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OT0 CHMKEHHE OOYCIIOBJIEHO YMEHBUIEHUEM MOTPEOHOCTH TJIaBHBIM OOpa-

30M B OIICPAaTHBHOM PE3CPBC RO M 9aCTUYHO B PE3CPBC JJIA KAlIUTAJIbHOI'O pEMOH-

Ta R,. CHIKEHHE R, CBS3aHO C TEM, YTO C POCTOM UHCIIA arperaToB U MaKCHMY-

Ma Harpysku P,y YMEHBIIAETCS BEPOSTHOCTh BO3HUKHOBEHHS Ae(UIMTA MOLIHO-

CTH W3-3a aBAPUUHBIX OTKIIIOUEHHUH T'€HEPaTOPOB M HEMpPEABUACHHBIX KOJIEOAHMIM

Harpy3ku (puc. 3.3).

Fres.as/Fuanc |
A\

|

Y!l

NN
QS

»!
v

12— \—\\

‘74

’ 1 PM(Z./\’C

0 20 40 60 80 700 720 MaH. kBT

~3
N

—

Puc. 3.3. 3aBucumocTs Ro OT MOIITHOCTH CUCTEMBI

N3 pucynka 3.3 BUAHO, YTO CHIDKEHHE pe3epBa MAET BHaYaje KPyTo, a 3a-

TEM 110 Mepe pocTa Harpy3ku ctaHoBuTCs nojoruM. [lorpebHocTs B R, ymeHbla-

eTCsl 0COOCHHO 3HAYUTENBHO MpU 00benunennn Hebompmmx IIC. [To mepe pocTa

moiHocT OOC R, mpubnmxaercs K MaTEMAaTUYECKOMY OXKHUIaHUIO aBapUITHOIO

OTKJIFOYCHHUA MOIITHOCTH BHGKTpOCTaHHHﬁ.

K
M [PaB]:ZPaiQini-
i=1
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Cumkenne R, mpu 00beAMHCHNN CBS3aHO ¢ BO3MOXXHOCTBIO HCIIOJIB30Ba-

HUS M30BITKOB MOIIHOCTU, UMEIOIMIKXCS B OTACHBHBIX DDC B Mepuoabl CE30HHOTO
CHWDKEHUS UX HArpy3KH, Ul YBEJIMUYEHHUS TUIONIAU IIpoBasia rpaduka Harpy3ku B
apyrux O3C. Ilpu 3TOM BO3HUKAIOT JOMOJTHUTEIbHBIE MEPETOKU MOIIHOCTH IO

MOIL

Peanuszanus a¢pdexra canxenus pezepa B OOC BO3MOXKHO MpPU AOCTATOY-

HOM mponyckHO# criocoOHocTr MOTI PAP  Dxonomust 3a cuéT cHIKEHNS pesepBa
JOJDKHA COIIOCTABIIATHCA C JONOJIHUTEIBbHBIMU 3aTpaTaMyd B YBEIHWYEHHUE IPO-
nyckHo cnocobHoctn MOII (ctpoutenbctBo HOBbIXx MOII Gonee BbICOKOTO

HaIPSKEHUS ).

A b Ab Ab
3pes ( RI/I3 + RI/I3 ) ~3pes R™ 2 Svom P,

rac 3pe3 — 3aTpaThl B CAMHUIY PC3CPBaA,

Rﬁ;, RPII;; — pe3epBbl B DOC A u b nnpu n3onmmpoBanHoi# padore;

RAP pesepe OOC npu napauiensHON padore;

3yon — YAENBHBIE 3aTpaTsel B MOIL

PAB

IIpu otcyrctBUU cBsizu  ( =0) ontumanbHbiil pe3epB ODC paBeH

RI‘:;E = R;IA; + R1]453- [Ipy nonHoM OOBEAMHEHHH PE3EPB ONPEAEIAIOT KaK AJIs KOH-

uentpupoBanHoi I9C. IlomoxuM, 4TO OH paBeH R? b [Tpu momHOM 0OBENMHE-

PAB

HUU paBHa U30BITKY MOIIHOCTH B 0HOW 13 DOC Mpu MOTHOCTHIO paboTaro-

meM 0o0OpyIOBaHMM U MHUHHUMAaiIbHOU Harpyske. Eciu Prayx1 = Phax2 . TO peseps

Mexay D0C pacnpenensercs nopoHy. Torma

R Ab
Pibee =—=—
MakcC 2 '
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Ecnu He yuutsiBaTh cToumMocTs MOII, TO pe3epB BHITOAHO YMEHBIIUTH 10 R?B 51

UMETh MAaKCUMAJIbHYIO TIPONYCKHYI0 criocooHocTh MOII (puc. 3.4).

\ 45
/?/75 R
73 N

s

M
/Pg/fr— — —\3"/

RECT — “79_;§ ;
o : I

| L

0 L g/fr éxﬁg/(c :’?z{m/‘;

Puc. 3.4. 3aBucuMocCTh pe3epBa OT MPOIyCcKHO# criocooHOoCcTH MOIT

[Tpu yuére 3arpar B MOII HeoO6xoanMMo 006ecreunTh MAKCUMYM SKOHOMHYE-

ckoro 3¢ dekra.

Ab
wen P = max.

3=3p63RAB(PAB)-3

YcnoBue makcumyma 3¢ heKTa UMeeT CIeAYIOIIUA BHI:

o RAP
A Ope3s AR Owmom 0.
oP oP
Otkyna nonydnm
RAP 3

M3

O8]
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3 .
Kaxaomy cooTHomenno —2L GymeT COOTBETCTBOBATH CBOE 3HAUEHHE R{;}ﬁ 51
3pes
Ab
AB R AB
Pz - MakcumanpHOE 3HaY€HHE N 2 ¥MeeT MeCcTO B 0o0macth Manblx P77,
oP

T.€. 37€Ch KaXabli AOMONMHUTENbHBIN 1 KBT nponyckHoii cnocoonoct MOII mo-

. 3
’eT 3aMeHuTh 10 1 KBT pesepra B kaxmoit DOC. Kaxaomy cooTHOIEHHI0O —20-

3pes
COOTBETCTBYET CBOE ONTHUMAaIbHOE 3HauY€HHE KOIPQUIMEHTAa CHUKEHUS pe3epBa

10 OTHOIIICHUIO K M30JMpOBaHHOM padote (puc. 3.5).

. AR
R Ry RET

kcoxr .\JJT
e e e
ab-~4—+——41—— —{L—
ot —
o+ +—+————

o) | =

0 Q2 a.50 Q75 384 /359

Puc. 3.5. 3aBUCHMMOCTb CHI)KEHUS pe3epBa 0T IKOHOMHYECKHX Mokasareneit 39C

B ycnosusx E9C Ko, #0,9.

Henocratkamm paccMOTpEHHONW METOAMKM SIBISIFOTCS: HEYYET aBAPUMHBIX

oTkroueHu MOII; HEBO3MOKHOCTh MCIIOJIL30BaHUS IS CI0KHBIX cxem ODC.
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4. YYET PEXKUMOB PABOTHI DJIEKTPOCTAHIIMHA ITPU
MNPOEKTUPOBAHUU PABBUTHUS IOC

4.1. Tunbl 31eKTPOCTAHIUI U UX IKCIIYaTAMOHHbIE XapAKTePUCTHKH

[Tpu ananm3e pexxuMOB 3JIEKTPOCTAHLIMM UCIIOJIb3YIOTCS CIEAYIOIINE XapaK-
TEPUCTHUKHU:

1. PacxonHbple (SHEPreTUYECKHUE) XapaKTEPUCTUKU. 3aBUCUMOCTh pacxoja
AHEpropecypca OT YaCOBOM HArpy3KH 3JIEKTPOCTAHIMM (arperarta).

2. PerynupoBOYHBIM JHMama3oH 3JICKTPOCTAHIMU (MUHUMAJIbHAS, MaKCH-
MaJjibHasi MOIIHOCTH)

_ Mlgo% _
pacn

A per

3. I'paduku u3MeHEHHUS YHEPrOOTAAYH SJEKTPOCTAHIIMKM B TOJOBOM paspe-
3e. I'padwiky U3MEHEHHUS CPEIHEMECSYHBIX M PaCIolaraéMbIX MOIITHOCTEH AJIeK-
TPOCTAHIIMHU B 3aBUCUMOCTH OT OTPAaHMYEHUM HA SHEPrOPECYPCHI.

4, Cxopocth HabOpa M CHIKCHMsI HAarpy3Kd Ha JJEKTPOCTAHIIMU B HOP-
MaJIbHBIX U aBAPUUHBIX PEKUMAX.

PaccmoTpuM XapaKTepUCTUKH OTAEIbHBIX TUIIOB 3JIEKTPOCTAHIUH.

I'DC. Vcnonb3yroTcst TOIBKO NIl BBIPAOOTKH SJIEKTPOIHEPTUH MM B COCTa-
BE€ BOJIOXO35IMCTBEHHOTrO KoMIuiekca. CTOK peK HEPaBHOMEPEH B F'OJOBOM M MHO-
rojieTHeM paspesax. ['e Bo3MoxHo mpu ['DC coopykaroT BOJOXpaHUIIUIIA CE30H-
HOTO U MHOTOJIETHETO PeryaupoBaHusa. BoaHo-3HepreTuueckue xapakTepUCTUKU
I'DC onpenensoT myTéM BOJOXO3SUCTBEHHBIX Pacu€TOB Ha OCHOBE CTATHCTHYE-
CKHMX JJAHHBIX MHOTOJIETHUX HAOJIOJIEHUI 32 CTOKOM PEK.

Pasnuuaror Huskonamopueie [DC  h <25 M,
cpenueHarnopaeie 25<h <80 m,

BBICOKOHAIOpHBIE N >80 M.
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OCHOBHBIMU XapaKTCPUCTUKAMU ABJISAIOTCS

PngTC — YCTaHOBJIEHHAS! MOIIHOCTH;

Oepam — CPETHEMHOTONETHSS BBIPAGOTKA JIEKTPOSHEPTHH;

Pacn — Pacronaraemas MOIIHOCTE;

Prfpc — rapaHTUpOBaHHas 3UMHSS cpeaHeMecsiyHass MOIHOCTh ['DC
JUI yCIIOBUM MaJIOBOJHOTO rojia (1711 COCTaBlIeHHs 0alaHCOB MOLIHOCTH U JIp.);

I9C
Psa; — 0a3ucHas MOLIHOCTB, ONpeesemMas 00A3aTeIbHbIM MOITYCKOM

BOJBI.
DHepreTuyecKnue U TEXHUKO-dKOHOMUUeckue nokazarenu ['DC cymie-
CTBEHHO 3aBHCST OT MPUPOJHBIX ycinoBul (Tabdi. 4.1). Arperatsl aisa kaxaon ['9C

IMPOCKTUPYIOTCA MHANBUAYAJIBHO.

Ta6muma 4.1. — Xapakrepuctuku ['9C

I'sC Pexa PerynuposBa- rac r3C 3¢
Himax. HHey P PyCT , Prap ’ acp.MH’
M
MBT MBT MJIH.
kBT'4
Bomxkckas Bousra 27 | ce30HHOE 2300 807 10900
Borkunckas Kama 22,5 | ce3oHHOE 1000 183 2388
KpacHosipckas | Enuceit 103 | mHOTOJIETHEE 6000 1800 20400
bparckas AHrapa 106 | maorosernee | 4100 2420 22400

I'DC — BricOKOMaHEBpEHHAs CTaHUUs. PerynupoBoUHbIN 1HUamna3oH

proc _ 6rac
o = PP 100% ~100%.
per prac
paco

I'mapoarperatsl 00J1a/1at0T BRICOKOW CKOPOCThIO HAOOpa 1 cOpoca Harpy3KH.
HaGop moiHOM Harpy3Ky U3 OCTAHOBIIEHHOTO COCTOSIHHSI OCYIIECTBIIsIeTCs 3a 1 — 2
MUH.

Pacxonnas xapakrepuctuka ['9C npusenena Ha puc. 4.1. Haknon pacxon-

HOM XapaKTEePUCTUKHU CYIIECTBEHHO 3aBUCUT OT Haropa H .
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Puc. 4.1 Pacxonnas xapakrepuctuka cpeaHenanopoi ['0C

OcHoBHBIM 3KOHOMHUYecKUM mnpeumyiiectBoM ['DC mepen TOC saBnsercs
HU3Kas ce0ecTOMMOCTh BhIpaObOTKH sHeprun. B To ke Bpems '2C tpebyer cye-
CTBEHHO 00Jie€ BHICOKMX KalMTaJIOBIOKEHUM.

B cBs3M ¢ BBICOKMMHM MaHEBpPEHHBIMHU KadecTBamu obopynoBanus ['OC ux

CTPEMSITCSl UCIOJIb30BaTh B MepeMEeHHON yacTu rpaduka Harpy3ok (T,.,=1000 —

CcII
1500 u/rox). UcnonwszoBanne ['9C B MUKOBOI U MOMYMUKOBOW 30HaX rpaduka ma-
€T BO3MOXXHOCTb YBEJIMYUTh MX YCTAHOBJIEHHYI0 MOIIHOCTH 3a CUET YCTAHOBKH
JIEMIEBBIX JTOMOJIHUTEIBHBIX arperatoB 0e3 CyIEeCTBEHHOTO M3MEHEHHS 3aTpaT B
ocHOBHBIE coopyxeHust ['DC.

I'A3C. VImeroT BBICOKOMAaHEBpPEHHbIE rujipoarperatbl. Mcnonab3yroTcs A
paboThl B IEpEeMEHHOM YacTu rpaduka Harpy3Ku. B gackl MakCMManbHBIX Harpy-
30k ['TADC BbIpaOaThIBaCT 3JEKTPOIHEPIUI0 3a CYET CpaOOTKH BOJABI BEPXHEIO
OacceliHa B HWXHUU (TypOMHHBIN pexxum). B vacel HOUHOro mpoBaina rpaduxa
Harpy3ku ['ADC nepekauuBaeT BOJy M3 HUXKHEro OacceiiHa O0OpaTHO B BEPXHUM

(macocHblii pexuM). Arperatsl ['ADC nonydarot 31epruto ot TOC mnu ADC.
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OcHoBHOe BiusHHE Ha pexxuM pabotsl ['TADC B cyToUHOM rpaduke OKa3bl-
BaIOT JiBa (hakTopa:

1. CooTHOLIEHHE 3KOHOMMM 3aTpaT Ha BBIPAOOTKY 3JIEKTPOIHEPTUU
TOC, orkmouaembix npu padore [ADC B TypOUHHOM peXUME, U JOMOTHUTENb-
HbIX 3aTpar Ha TOC npu pabore 'ADC B HacocHoM pexxume. K.m.A. cyTodHOro
ukia okoso 70 %.

2. CootHouienue HacocHoW U TypOuHHOM MomHoctel ["ADC, 3aBucs-
Iee OT XapakTepucTuk odopynoBanus. [Ipu h>400 m ucnons3yercs TpéxMallrH-
Hasi cxema (CMHXpPOHHBIA reHepaTop — JIBUraTelb, THApoTypOuHa, Hacoc). [Ipu 6o-
Jee HU3KUX Hamopax — JBYXMalllMHHAs cXeMa (CMHXPOHHBIN T'eHepaTop — JBHUTra-
TeJb, OOpaTuMas TUAPOTYpPOUHA).

Jlnst ukoBeix 'TADC niuTenbHOCTh pabOThl B TYpOMHHOM pekume 4 — 6 4 B
cytku. Pabora B HacocHoM pexkume — 5 — 10 4. HacocHas MoiHOCTh 60JbIIIe TYp-
ounnoit B 1,05 — 1,15 paza. Bpems mabopa nosiaHo¥ TypOUHHOU MomHOCTH 1,5 —
2,5 muH. Bpems nepexoja U3 HaCOCHOTO pexuMa B TypOouHHbIN 1,7 — 3,0 MuH., U3

TypOMHHOTO B HAacOoCHBIM — 5 — 12 muH. PerymupoBounsiii amanazon ['ADC

O ~200%.

per

TonnuBHas coctapmstomas cedbectonmMoctu dekTposneprun 'ADC 3aBucut
OT CTPYKTYpPhI U MOKa3aTejel 3JIEKTPOCTAHIINI, OT KOTOPBIX OCYIIECTBISETCS 3a-
pan 'ADC.

K3C na opranmyeckom TOIUIMBE OOECIIEUUBAIOT OCHOBHYIO JIOIIO IPOU3-
BOJCTBA 31eKTposHepruu (0omnee 45 %) B Poccun. Pacnionaraemast momHocts KOC
HE 3aBUCHUT OT PEXHMa DIICKTPOMOTPEOICHUS U pabOTHI SJIEKTPOCTAHIINH (3aBUCHT
OT IJIAHOBBIX PEMOHTOB).

Ucnonesytor 610ku 150, 200 MBT ¢ napamerpamu napa 13 Mlla, 565 °C ,
onoku 300, 500, 800 MBT ¢ mapamerpamu napa 24 MIla, 540 °C, 6moxu 1200
MBT (565 °C, 24 MIIa). IpoekTtHas momHocTs KOC ¢ 6mokamu 300 — 800 MBT B
EBponetickoit uactu ctpansl coctasisieT 2400 — 3800 MBT, ¢ 6iokamu 800 MBT B

Cubupu — 6400 MBT.
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ITpu 6 — 8 61okax 6azucubie KOC xapakTepu3yroTcs CleayronuMu oKasa-

TCIISIMU.

Tabnuua 4.2. — Xapakrepuctuku KOC

[Tapamerpsl mapa

Bun tormsa

VY nenpHbIN pacxon
tormBa D, r/kBr-u

13 MIla, 565 °C I"a3, Ma3yT 325 — 335
KameHHbIi yrosib 335345
24 MIla, 540 °C I'a3, ma3yr 315 - 320
KameHHbI! yrosib 325 - 335

OkcmtyaTupyercs HeOjaouHoe o0opynoBanue ¢ mapamerpamu napa 9 Mlla,

500 — 535 °C momnocTBIO 25 — 100 MBT. Y enbHbINi pacxo/ yCIOBHOIO TOIIMBA

Ha Takux snekrpoctanimsax b=400 — 600 r/kBr-u.

PerynupoBounsiii nuanazon KOC orpannumnBaeTcsi yCTOMYMBOCTBIO pabOThI

KoTia (tadi. 4.3).

Ta6muma 4.3. — ManeBpeHnHbie Bo3MokHOCTH KOC

Bun 6noxa MuHnMyM Harpysku 6moxa, % ot Pyoy,
Ha TBEpmoM TOIUTMBE C )KHUIKUM IUTAKOY/Ialie- 75

HUEM

[Tpourie Ha TBEPIOM TOILIIUBE 60

Ha razomasyTtHoM TOmIMBe 50

ManeBpenHnbie cBoiicTBa 0104HBIX KOC CylIecTBEHHO 3aBUCST OT BO3MOXK-

HOCTEH OCTaHOBa OJIOKOB B TCUCHUE CYTOK HWJIM HCICIIM. OcTaHOB CBsI3aH CO 3HA-

YUTCIbHBIM HM3MCHCHHCM TCMIICPATYPHOI'O PCKHUMAd, BOSHHKHOBCHHCM TCMIICpA-

TYypHBIX niepeHanpsikeHui. CyliecTBYIOT OrpaHUYEeHHUsI HA OCTaHOBBI OJIOKOB B 3a-

BHCHUMOCTH OT IIapaMCTPOB I1apa U AJTHUTCIBbHOCTH IICPHUOJa SKCILTyaTalliu. E>I<ecy—

TOYHBIN OCTAaHOB JoIycKaeTcs y yactu 61mokoB 13 Mlla. Ilpu 24 MIla ocranoB —

TOJIbKO MO TPEOOBAaHUSIM HENENBbHOI0 perynupoBaHusi. OTpaHUYMBACTCS YHUCIIO

OJHOBPEMCHHO OCTaHOBJICHHBIX 0JI0KOB Ha QJICKTPOCTAaHIIUM. CO6J’HOI[CHI/IC TCM-

MepaTypHOTro pekrMa 00YyCIIaBIUBAET JJIUTEIbHOCTh IYCKOB OJIOKOB U OTPaHUYH-

BaeT CKOpPOCTh Habopa Harpysku (puc. 4.2).




T

0 20 40 60 80 700 7120 7T40MUH

Puc. 4.2. I'paduxu Habopa HArpy3Ku
1 — octanoB Ha 6 — 10 yacos;
2 — ocraHoB Ha 30 — 35 gacos.

VYV mebnounsix KOC Oonee IMUPOKUC BO3MOKHOCTU OTKIIIOUCHHA KOTIIOB U

paboTHI TypOOTreHepaTopoB ¢ NOHIKEHHOH Harpyskoi (8 — 10 % ot P, )-

Pacxon TomuBa ornpeaensercs 1o dHEPreTUHYecKuM (pacxoJHbIM) XapaKTe-
puctukam. [Ipu nmpoekTupoBaHWM HETWHEHWHBIC XapakTepuctuku (puc. 4.3,a) an-
POKCUMHUPYIOT TBYX30HHBIMU (OJHO30HHBIMHU) KYCOUHO-JTHHEHHBIMH 3aBUCHUMO-

ctsimu (puc. 4.3,0). HacoBoii pacxo/1 TOTUTMBA PaBEH

B =BsxPion +BP, mpuP <P’
B =BxxPiou +B;(P'+B;;(P — P'), npu P> P'.

XapakTtepucTuku HeKoTOpbIx arperatoB KOC npusenens! B 1a0m. 4.4.
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Puc. 4.3. Duepreruueckue xapakrepuctuku 6oka KOC

Tabmuma 4.4. — DHepreTudeckue xapakrepuctuku KOC

Tumn arperara Tonnuso Momnocts, MBT Koaddumumentsr snepreTraeckoit
XapakTepucTHKu, T/MBT
PHOM P’ BXX B, B”
K-1200-240 Masyt 1200 1200 0,0225 0,283 0,283
K-800-240 Masyt 800 800 0,0240 0,284 0,284
K-500-240 Yroub 500 410 0,0296 0,282 0,298
K-300-240 Yronb 300 300 0,0250 0,293 0,293
I'TY-100-750 I'a3 100 100 0,11 0,350 0,350

[Tpu mycke OJOKOB BO3HHMKAIOT JOMOJHUTEIBHBIE PACXOAbl TOTUIMBA (TalJI.

4.5).

Tabnuna 4.5. — IlyckoBbie pacxomapl Tormma KOC

Tun arperara

HYCKOBBIC IIOTCPHU, T

IIpu octanoBe Ha 8 — 10 4

IIpu mycke U3 X0JIOAHOTO CO-

CTOSHUSA
K-100-90 8 30
K-150-130 25 50
K-200-130 30 60
K-300-240 80 150
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T3] TlpenHa3HavaroTCs AJ11 KOMOMHUPOBAHHOW BBIPaOOTKU TEIUIA U 3JIEK-
TpodHepruu. Pa3zMemieHne, MOIIHOCTb, COCTaB M KOJIUYECTBO arperatoB TOL]
ONPENEIATCA NapaMeTpaMy TEIUIOBBIX Harpy3ok. CpenHuil paguyc IEHCTBHS
TOIl 1 — 2 kM 10 TEXHOJOTHUYECKOMY NIAapy U 5 — 8 KM IO TOpsYEN BOJE JIs OTOII-
nenusi. Moutnocts TOLI ve npesbimaet 300 — 500 MBT.

Ha TOIl ycTanaBiauBaroT Tpu THMa TYpOUH:

- ¢ Temno(UKAMOHHBIMU OTOOpamMu Tuna T, HCHOJb3yeMble ISl Terio-
CHA0XXEHMsI B OTOMUTENbHBIX cucTeMax. OTpaboTaHHBIN nap yepe3 peryaupyemMblie
0TOOpBI MOCTYMAET Ha MOJOTPEB CETEBOM BOADL;

- Typ6unsl Tuna IIT ¢ TemnodukalMOHHBIMU U MPOMBILIUIEHHBIMUA OTOOpa-
MU (Topsiuee BOJOCHA0KEHNE U OTpaOOTaHHBIN Tap);

- TypOuHBI ¢ poTUBOAaBieHreM Tuna P. Beck map mocrymaer k notpeOu-
TEJISM.

Typ6unsl TunoB T u IIT npu HemomHO# 3arpy3ke 0TOOPOB MOTYT pabOTaTh
0 AJIEKTPUYECKOMY IpaduKy, pa3BUBas B cilydae HEOOXOIUMOCTH HOMHUHAIBHYIO
AJIEKTPUYECKYI0 MOIIHOCTh (puc. 4.4). MomHocTs TypOuH THHA P onpenensercs

VX TEIJIOBOW HArpy3KOH.

l

Qors

40/ wan/y

f

! .: /7 ] ‘
40 &0 720 [kan/y g 80 760 24
a) 6)

Puc. 4.4. 3aBucumocts anekrpudeckoil Harpy3ku TOLl oT TennoBoi:

PTF - MOIITHOCTH Ha TCIIJIOBOM HOTpC6J'ICHI/II/I;

PK - MOIIHOCTb KOHIEHCAI[MOHHA.
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TOII xapakTepuzyetcss OONBIIMMH YACIbHBIMU KalUTAIOBIOKCHUSIMH, YEM
K3C (520 — 660 non./xBt nnsa TOI u 420 — 550 gon./xBt nns KOC), Ho 3Haun-
TETHPHO MCHBIIMM YyIEIbHBIM PAacXOJOM TOIUIMBA Ha BBIPAOOTKY 3JEKTPOIHEPTHH

pu paboTe Mo TEMIOBOMY PEKUMY:

bP% =146 — 228 r/kBT4,

9 TCIIJI

b2k =278 — 406 r/kBTu,

> KOH/I

b™" =170 xr/Tkau.

TCIIT

[Ipu BBIMOJIHEHUU MEPCHEKTUBHBIX PAcUYETOB MPE/IOiaraeTcsi, 4ro B MO-
MEHT MPOXOXKJICHUsI 3UMHEro Makcumyma TypOuHbl TOL[ MOTHOCTRIO 3arpy>KEHBI
0 TETLTY.

[Ipu TemnoBbIX Harpy3kax, COOTBETCTBYOIIMX MomHOCTsIM TOL[ menee 200
— 300 MBT, coopyxenue TOILI ¢ TermmodukaioHHBIMU TYpOUHAMU, KaK IIPaBUIIO,
HSKOHOMHYECKH HE IeIeCO00pa3Ho.

I'TOC obnanaer BHICOKUMU MaHEBPEHHBIMHM KadecTBamMH. Bpewms mycka u3
xosiogHoro cocrosaHus 30 — 40 mun. Pacxon TommBa Ha myck — ~3,5 T. Y ieJbHbIE
KanmuTatoBioxkeHus: cocTaBisaioT 300 — 340 goin./kBT, HO yaeabHBINH pacxoia TOII-
muBa pocturaet 450 — 550 r/kBt-u. Mcnonb3yeTcs KuaKoe TOTUTMBO WA TIPUPO/I-
HbIi Ta3. OcHOBHOM THN ra3oTypOouHHbIX arperatoB ['T-100-150 momrnocTsio 100
MBT.

I'TOC npennazHaueHsl g pabOTHl B MUKOBOM YacTH Tpaduka Harpy3Ku
(500 — 1000 wac B o) ¥ HECCHHS PE3CPBHBIX (DYHKIMNA. Y CTaHOBKA T'a30BBIX TYp-
oun (I'T) ocymecTBisieTcss B IEHTpaxX HArpy30K Ha TEPPUTOPHUH JEHCTBYIOITUX
TOC. I'T moryT npumMeHAThCS B KoMOMHaIuu ¢ napoBbiMu Typounamu (I1T), 06-
pasys naporazoBbie yctaHoBkU (III'Y). Y nenvHble kanuranosnoxenus B [1I'Y co-
ctaBisaroT 400 — 500 mon./kBt. K. I[IT'Y Beime, wem y I'T u I1T B oTnenbHOCTH.

ASC. D10 MapoTypOMHHBIC JIEKTPOCTAHIINH, UCIIOIB3YIOIINE B Kaye-
CTBE PHEPIreTUUECKOIo pecypca siiepHOe TOIUIMBO. B kauecTBe roproyero MCroib-

3YIOT TemoBblaemsitonme emenTsl (TBOJI) u3 npupoaHoro mwnm cinabo obora-
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meénHoro ypana. Ha ADC nenonb3yroT peakTopsl Ha TEIUIOBBIX HeWTpoHax PBMK
u BBOP.

PBMK — 3amennutens — rpaduT, TEIUIOHOCUTENb — BOJA. OOBIYHO OJTHOKOH-
TYpHBIEC YCTAaHOBKH.

BBOP — 3amennurens — BOAa, TEIUIOHOCHUTENb — BOJA. JIBYXKOHTYpHBIE
YCTaHOBKH.

[Tpoextupyror ASC ¢ 4 — 6 6mokamu 1000 — 1500 MBT. B 61okax PEMK-
1000 u BBOP-1000 ycranaBiauBaroT 1o 2 Typboarperara MomiHocThio no 500 MBT
Ha 3000 win 1500 06/mMun. B 6moxkax BBOP-1000 BO3MOXKHO HCMOIB30BaHUE OJI-
Horo typ6oarperata 1000 MBT na 1500 06/MuH.

ADC TpeOyrT OONBIIETO KOJIMYECTBA ITUPKYISIMOHHONW BOJBI JUJIS OXJia-
xaenus, yem KOC, u3-3a Hu3kux napamerpoB mapa (6,0 — 6,5 MIla). Dto sBiseT-
cs orpaHuueHueM Ha pasmenienne ADC

VY nenvubie kanutanosnoxenus B ADC (1070 mon./xBt) B 1,8 — 2 pasa BbI-

e, ueM B KOC.

4.2. Pacuét cyrouHbIX pe:xkuMoB DIC npu NpoeKTUPOBAHUHU

OCHOBHBIMH HEJISIMUA PACUETOB CYTOUHBIX PEKUMOB AJIEKTPOCTAHIIUN SIBIISI-

I0TCS:

1. mpoBepka ucnonp3oBaHusi B Oanance MOmHOCTH DDC 3JIEKTPOCTAHIMHN C
orpannyeHHbIMH 3Hepropecypcamu (I'9C, 'ADC u ap.);

2. aHamu3 pexumoB padotel TOC B cyTounbix rpadukax. [IpoBepka maHes-
PEHHBIX BO3MOXHOCTEH CYIIECTBYIOIIETO 000pymoBaHus. DopMUpOBaHUE
TpeOOBaHU K HOBOMY 000PYI0BaHUIO;

3. Ompenenenrie XxapakTEPHBIX PEKUMOB 3arpy3ku cetu D9C;

4. OnpeneneHue 3arpy3ku dJIEKTPOCTAHIINN B XapaKTEPHBIX peKUMax JJIsl TMO-

CIECIYIOIIETO pacuyéTa PeKMMOB AJIEKTPUUECKOM CETH.
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VBs3Ka pEKUMOB paOOThl 3JIEKTPOCTAHIMH C ONTHUMAJIBbHOM CTPYKTYpOH
TOK BbINONHSAETCS NpPU ONTHUMHU3ALMU NMEPCHEKTUBHBIX PEXXUMOB IO KPUTEPHUIO

MUHUMYyMa IPUBEAEHHBIX 3aTpaT Ha TOIMBO B OOC. OueHka 3aTtpaTr 3, pa3iud-

HBIX BUJOB TOIUIMBA BBINOJIHIETCS MO 3aMBIKAIOLIMM 3aTpaTaM Ha TOIUIMBO. 3aMbl-
KaloIllUe 3aTpaThl OTpa)xaroT Ae(UUUTHOCTh TOIJIMBA, CTOMMOCTb MEPEBO3KHU IO
paliioHaM CTpaHBbI.

PaccmarpuBaloT pexumMbl pabOThI AMEKTPOCTAHUUN B IpauKax Harpys3Ku
3UMHHUX paboyuX CYTOK JUIsl IEPHOJA MPOXOKJIECHUS MaKCUMyMa Harpy3Kd 3Hep-
TOCUCTEMBI WM 3HEprooobenHeHns. Heobxo1uMocTs paccMOTpeHUsl IPYyTrux Xa-
pPaKTEepHBIX CYTOK (3UMHHUX BBIXOJHBIX JAHEH, pabO4YMX U BBIXOAHBIX AHEH JeTa U
NEPHUOJIOB MABOJKA) OMPEEIIETCS B KaX/JI0M KOHKPETHOM Clydyae B 3aBUCUMOCTH
OT 1eJIel PacuéToB, COCTaBa EKTPOCTAHLUN U CTPYKTYpPBI AJIEKTPONOTPEOIEeHUS
HHEProcUCTEMBI. [[1s1 BBIMOIHEHHS pPacd€TOB SKOHOMUYECKHM OOOCHOBAaHHBIX pe-
KUMOB DPAa0OTHI NMEKTPOCTAHUUI WM IJAHUPOBAHHUSA IOCTABOK MOIIHOCTH Ha
OIITOBBIA PBIHOK AJIEKTPOIHEPTUU ONpENeNsieTcs ydyacTBykouas B pacuérax pabdo-

Yyass MOIIHOCTb 3JIEKTPOCTAHINMI Ppa6, KOTOpasi MOXKET OBITh MCITOJIb30BaHA JIJIs

MOKPBITUSI HATPY3KH WJIM YaCTUYHO BBIBEJEHA B PE3€PB B 3aBUCUMOCTH OT SKOHO-
MUYECKUX TTOKa3aTeleH.
VYyacTByromas B HOKPHITHH rpadrika Harpy3ku padbodasi MOITHOCTh SIBJISICT-

Cs1 YaCTBIO PACIIONAraeMoil MOIHOCTH ( Ppacy ), 38 HCKIIOYCHUEM PEMOHTHOIO pe-
3epBa (Prexcpems Liampew)> CPEOHEH BEIMYMHBI pe3epBa [l KOMIICHCALUN aBa-
puiHOTO CHIDKEHHS MomHOCTH (P, pem )» Bpamatorerocs pesepsa (R, ), Bxoms-

Icro B COCTaB OIICPATHUBHOI'O, K CTPATCIMICCKOI'O pE3CPBa.

P R

aB.peM '‘Bp"

P 216:P

P pacm ~ P

TEK.peM ~

P

Kar.pem -

BoiBon o0opynoBaHusi B TEKYIIMH U aBapUNHBIA PEMOHTBHI YYUTHIBACTCS

st KOC, TOL u ADC. BeiBoa 000pyAoBaHus B KaUTaIbHBIN PEMOHT (€CJIH 3TO
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HE00X0auMO) yuuThiBaeTCs TOMbKO At KOC. MomHoCTs Preg pev ¥ Pranpem

OIIPEIEAIOT 10 HOPMATUBHBIM JaHHbIM. MomHocTs P, pem PaBHA

n
PaB. pem ~ Z Paim;di ,
i=1

rae P, — eqMHUYHASA MOIIHOCTB arperaTa | -ro THIIa;
M; — YKCJIO arperaros I -ro TUIA;
; — aBapuiHOCTH arperara i -ro THIa.

CymMmapHasi MOIITHOCTh PEMOHTOB (TEKYIIETr0 U aBapuUHOTO) pacripeaesseT-
Csl MEXJTY DJIEKTPOCTAHIIUSAMH OJHOTO THUIIA MPOTOPIIMOHATIBHO UX MOITHOCTH. J1j1st
6s1ounbIx KOC MOnHOCTE 000py10BaHUS, HAXOISAIIETOCS B PEMOHTE OKPYTIISETCS
no uenoro 6moka. st ADC, TOI u KOC ¢ monepeyHbIMH CBS3SIMH PEMOHTHAS
MOITHOCTh YCJIOBHO HE€ CBA3BIBAETCSA C BBIBOJOM B PEMOHT II€JIOT0 YHMCJIa arpera-
TOB, @ YUUTHIBACTCS B BUJIE COOTBETCTBYIOIIETO CHMYKEHUS pabodeii MOITHOCTH.

Yacte onepatuBHOro pesepsa (2 — 3 %)P HO HE MEHEE MOIIHOCTUA
max »

KpPYIHEWIIIero arperara, paccMaTpHUBAaeTCsi B KaueCTBE BPaIIAIOLIErocs pe3epBa

MoItHocTH R, .. Bpamaromuiica pe3epB pa3zMelaeTcsa Ha KOHKPETHBIX CTAHIIAAX
Bp b

NpeIHa3HAuYCHHBIX JIJI1 €r0 HEeCeHUs. Bpalaronuiicss pe3epB pa3MeniaeTcs, mpex-

e Beero, Ha 'DC u TADC u coctasmster 1o 10 — 15 % ux Ppae, - Ha TOL moxer
ObITh pasMeI€H Ry, 10 5 % ux Pp,c, . BosamoxHo pasmenietne Ry, Ha HanMmeHee

skoHoMuuHbIX KOC.

Xononubiii pezeps pazmeniaroT Ha KOC. BeiBog momtHoctn KOC B xomoa-
HBII pe3epB HE JOJDKEH MpEeBbIIATh pa3Mepa octaHoBa MoliHocT Ha KOC B BbI-
XOJIHbIE JTHHU.

[Ipu pacuérax pexxumoB 3J1eKTpocTaHuid DIC MPEaCTABISIOT B BUAE dHEP-
rOy3JIOB, COCIMHEHHBIX CBSI3SIMU C OFPAaHUYEHHBIMHU MPOIYCKHBIMU CIIOCOOHOCTSI-

MHU. YUET MPOMYCKHBIX CIOCOOHOCTEN B OOJBIIMHCTBE CIy4aeB OKA3bIBAET CYIIIE-
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CTBEHHOE BJIMSHHME Ha PEXHUMBI IIEKTpOCTAaHUMWA. HaxokIeHne onTUMabHOIO
peKUMa BIEKTPOCTAHLIUM PE3KO YCIOXKHAETCS. B mpocTeniieM ciydae OInpeness-
IOT ONTUMAJIBHBINA PEXUM ISl OAHOY370BOM DIC, a 3aTeM KOPPEKTUPYIOT HATPY3-
KU 3JIEKTPOCTAaHUMN MPU HAPYIIEHUH OIPaHUYEHUH MO MPOIMYCKHOU CITOCOOHOCTH

CBsI3el.
4,2.1. BuuceiBanue 'C u 'ADC

VYyactue 'DC B MOKPHITUU HATPY3KU 3UMHUX Pa0OYMX CYTOK OMPEIEISIOT
o < ) I2C
UCXO/Isl U3 3aJIaHHOM rapaHTUPOBAHHOM cpeHemMecssyHOM momtHocTu ['DC Prap u

CYTOUHOro pecypca sHepruu. Yuactue I'9C A0mKHO 00ecneuuTh MaKCUMAalbHOE

cHmkenne norpedHoit momuoctn TOC. Yuactue I'9C B MOKPHITUM HAarpy3Kd BO

9) I3C
BCE Yachl He JIOJDKHO OBITh MEHbIIE 3a1aHHOl Pg,, (30Ha 8 Ha puc. 4.5).

] A \
?‘IJ lr NS \\ |
4000 |— [_v g ‘ i N
| 5SS |
! r‘r‘ = \+ ‘
2000 - L
SRS ' [ | S| [
4 ol N T S [
00| dim
i | S
i * i
8000 |S | ~—-|B | r—
= [ / |
f ]
000 F—————— I
“)‘ ' 2 ‘% ’
M la= iy - I
vu oy ot Hr —
‘ <
Lii. |
00 A N i

Puc. 4.5. BouceBaune '9C u 'ADC ¢ ucnonp3zosaunneM MKH
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B apyrue cytku yuactue I'DC onpenensiercs I1aBHbBIM 00pa3oM YCIOBUSIMU
MOJIHOTO KCMOJIb30BAHUSA CYTOYHOTO PECYpPCa DHEPIrUU U MAKCUMAJIBHOTO BBIPAB-

HuBaHUS Harpy3ku TOC.

Jlns BruceiBanus [DC onpenenstor P uw W ®.

I3C _ pIac IC _ pIaC
an( - FJpacn B P6a3 B RBp '

mak — \ “uen ' rap 0a3

WFE)C_(kFBC PFBC_ I“I)C)24’

rae k;?:(z:x — K03 GUIIMEHT HEeEeNbHOTO PEryJIupOBaHUs (k;g; =1,0 — 1,2). O yuu-

THIBACT HEPABHOMEPHOCTh HEICIBHOTO PEKHMMA 3JICKTPONOTPEOJICHUS W PEryiIu-
POBOYHBIC BO3MOXKHOCTH BOJOXPAHMIIAIIA.
I’ T
PDC g W¢ UCIIONB3YIOT NI orpezesneHus 30HbI padotel ['DC B rpaduke

MK TIIMK

Harpy3ku. Jis npubimxEéHHOro pacuéra onpeieeHue 30Hbl OCHOBAHO Ha MOCTPO-

€HUM UHTerpaibHOi kpuBoil Harpysku (MKH) P, = f(9) (puc. 4.5). CyTrouHbiii
rpaduk pa30MUBaOT Ha 30HBI C MOCTOSIHHBIM 1aroM AP, HaumHas ot B,y rpadu-
ka Harpy3ku. llogcuuTeiBaroT miom@aab ydacTka rpaduka 3y, 3aKIOYEHHOTO

MEXYy YPOBHEM P oy ¥ TEKYIIMM 3HAYEHUEM MOILIHOCTHU
B = Phax —KAP, k=0,12...

Ha rpajpuke MKH oTknaapiBaroT ouepeHyI0 TOUKY C KOOpAUHATAMU Iy U

Ucnonbsys Pyc u W e, CTPOST IPSAMOYTOJIBHBIN TPEYTOJIbHUK, KATETAMH

KOTOPOT'O ABJIAIOTCA YKA3aHHBIC BCIIMYHHEIL. HGO6XOI{I/IMO PaCIiOI0KUTh TPCYIrOJIb-
HUK Tak, YTOOBI KaT€THl OBLIN mapauiCJIbHbI OCAM W BCPIIHWHBI TPCYT'OJIbHHUKA OIIHU-

panuck Ha MKH. 3ona cyrouHoro rpaduka, B KOTOpoi Harpy3ky nokpeisaet ['0C
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(3oHa 7 Ha puc. 4.5), onpeAeNsOT MPOSKTUPOBAHUEM KOOPAMHAT BEPILIUH Tpe-
yroJIbHUKA Ha CyTOYHBIN rpauK Harpy3Ku.
Eciu B 93C umeercs neckonapko ['DC, TO UX BINUCHIBAIOT B IpaduK B MO-

psAKE BO3pacTaHUs YMCIa YaCOB UCIIOJIBb30BaHUA pacnonaraeMoi Momuocta ['OC

e
hr3c _ CyT
mc
Ppacn

Bruceianne 'ADC B cyTouHblif Tpaduk Harpy3ku mnpu paborte B TypOuH-
HOM pexume aHanoruyHo BoucekiBaHuio ['DC. CyrouHas BbIpabOTKa 3HEPIHH

I'ADC onpenensercs ¢ yuétoM notpedsierus 'ADC B HACOCHOM peKUME.

rasc _ \p/Tasc
Typo =Wiac M,

rne m — kg [ADC (n=0,7).

[Torpebnenne I'’ADC B HACOCHOM peKUME PAaBHO

prasc,rasxc
raxc _ | pacn' 'TypO
Hac !

n

rie nggﬁ — NPOEKTHas pacrojaraemas MomnocTs ADC;

hiype — HMCIIO YaCOB PaGOTEI B TYPOMHHOM pexume (4 — 6 1ac).

CyTouHblil TpauK HArpy3Ku KOPPEKTUPYIOT B 4aChl HOUHOI'O MPOBaJia, yBe-

JIVYUBasi HATPY3Ky TaKUM 00pa3oM, 4TOOBI JOMOJHHUTENbHAS TUIONMIANb rpaduka

obwta pasHa Wo© (30Ha 11 Ha puc. 4.5).

BruceiBanue ['ADC ocnoxHsieTCsl TEM, YTO BbIpaOOTKa 3JEKTPOIHEPIUU B
O9C pacxoayeTcsi B HACOCHOM pekume. DkoHoMHIo 3atpaT Ha TOC mpu pabote
I'ADC B TypOMHHOM pEXHME HYXHO COIOCTaBJISITH C JOMOJHUTEIBHBIMHM 3aTpa-

tamu Ha TOC npu padore I'TADC B HacocHOM pexkume. B psne cirydaes 1enecooo-
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pa3Ho Henoucnoiab3oBaHue MomHOCTH 'TADC u CHMXXEHUE BBIPAOOTKH AJIEKTPO-

sHepruun 'ADC.

4.2.2. Onpenenenne coctaBa obopyrosanusi TOC, padoraomux

B 4aC MAKCUMAJIbHON HATPY3KH

N3 rpaduka Harpyzku 39C BbruntatoT rpaduku Harpysku '9C u TADC ¢
y4€ToM paboThl B MUKOBOW M 0azucHOM 30Hax. OctaBurytocst Harpy3ky 99C pac-
npenensaor mexay KOC, TIOL, ADC, I'TC. Ilpu npoxoxAeHHH MaKCUMyma
HArpy3kd CymMMapHasi MOIIHOCTh BKJIFOUEHHOTO OOOpPYAOBAHHS 3JIEKTPOCTAHIIMM
JIOJKHA TIPEBBINIATh MakcUMyM Harpysku. Eciam pabGouas momuocTs Becex TOC
CYIIIECTBEHHO TPEBBIIAET YKa3aHHYIO BEJIUYUHY, TO OIMPEACISIOT ONTUMAasbHbBIN
cocTaB 000OpyAOBaHMS, BKIOUEHHOTO B YaC MAaKCUMaJIbHOW Harpy3ku. s aToro
COTIOCTABJISIOT CyTOYHBIE 3aTpaThl HA TOIUIMBO MPHU paboTe BCEX MUCIPABHBIX arpe-
raToB ¥ IIPU BBIBOJE YaCTH X B XOJOIHBINA PE3EPB.

Ecnmn ncnons30BaTh OJHO30HHBIE SHEPIETUYECKHE XAPAKTEPUCTUKH, TO Iie-
necoobpasHocTs BeiBoga 1 -ro arperatra KOC wnu I'TC B X0JI0AHBIH pe3epB MpoBe-

pSETCS 10 BBIPAKEHUIO:
31ij (Bxx i PHOM i +B;Pi ) > 3TjB,j I:ll ]

rae  3,j — CTOUMOCTb TOILUIMBA, PACXOAYEMOTO | -M arperatom;

Bxxi:Bi — K03 HUIIMEHTBI SHEPreTHYESCKON XapaKTEPUCTUKH | -ro arpera-
Ta;

P. — Harpy3ska 1 -ro arperaTa 70 OTKJIIOUYCHHUS;

3;j — CTOMMOCTb TOIUIMBA, PACXOJYEMOIO |-M arperarom, KOTOpbIH BOC-
NPUHUMAET HArpy3Ky B ;

B'j — kodpduumMeHT SHEPreTHYECKO! XaPAKTEPUCTHKHU | -IO arperara.
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JleBas 4acTth BBIPpAXXCHUA — OKOHOMMA 3aTpar, HpaBasd — AOIOJIHUTCIIbHBIC

3aTpaThl.

4.2.3. JxoHOMHUYHOe pacnpeaeaenue HArpy3xku mexxkay TIC no yacam

CYTOK

[Ipu cHM>XEHUM Harpy3Kd ONTHUMAaNbHBIA cOcTaB padoTaromero o6opyaoBa-
HUSl ONpPEACNSIOT MyTEM COIMOCTAaBJICHUS 3aTpaT Ha TOIUIMBO NMpU pabOTe MaKCH-
MaJIbHOTO KOJMYECTBA arperaroB CO CHUKEHHON HArpy3KOil WJIM yMEHBLIEHHOTO
KOJIMYECTBA arperaTroB ¢ yBEIMYECHHON HArpy3KOW IUIIOC JONOJIHUTEIBHBIE 3aTpa-

Thl Ha G)KGCYTOtIHI)Iﬁ IMYCK U OCTAHOB arpcrarta. HpI/I6JII/I}K€HHO 9KOHOMHNYHOCTH

OCTaHOBa arperara MOXKCT OBITH omnpeaciacHa 1mo BCINMYHUHE S S — OTO

oct i+ “ocr i

PasHOCTb CHMKCHH:A 3aTpaT Ha TOIIMBO IIPU OCTAHOBEC arperara, pa60Ta101uero Ha

TCXHUYCCKOM MHUHHUMYMC, Ha T qaCOB U II€pCpacxoa 3arpar Ha TOINUIMBO IIPpH

p

MyCKe.

(Bxx i Paom i + B; Poss i )Tnp - BHyCK—OCT i
Socr i =3ri P !

MHH i tip

rne P,y i — MEHHIMaJbHAs Harpy3Ka | -ro arperara;
Briyck-ocr i — PACXOJ TOIUIMBA Ha ITyCK U OCTaHOB.
OcTaHaBIMBalOT arperar, Uit KOTOpOro S,., j — MAaKCUMAaJIbHOE.

[Tpu BBIOOpE OCTaHABIMBAEMOTO arperara CieayeT MMETh BBUIY CIEIYIO-

miee.

1. ADC pa3memiaroT B 6a3ucHOM yacT rpaduka 6e3 pasrpy3ku B HOU-
HBIC YaCHI.

2. TOIl Taxxke pa3memaroT B 0a3ucHOM yacTu. B 3umHee Bpemsi oHU

MOJIHOCTBIO 3arpy>KEHbI M0 TEIULY U B JHEBHOE BpeMs pabdOTalOT ¢ MOJIHOW pacmo-

JaraeMor MOIIHOCTBIO 32 BBIYETOM PEMOHTHOTO W ONEPATUBHOTO Pe3epBOB. Pasz-
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rpy3ka TOLl B HO4YHBIE yachkl 3aBUCHUT OT XapakTepa TEeIUIOBOW Harpy3ku (Tali.

4.6).

Tabnuua 4.6. — Bo3moxkHOCTH cHMKeHUS Harpy3ku TOL]

Tun arperara 3UMHHUI IEpHO T HeoronurenbHblii
Pabouwne nnu, Brerxoananie 1an CE30H
HOYHBIC YacChl JIHEeBHBIE Yachl Hounnie yacw
P 1,0 1,0 1,0 0,90
T 0,86 0,86 0,70 -0,75 0,15
IIT 0,66 - 0,70 0,66 - 0,70 0,66 - 0,70 0,43-0,52

OcraBumytocst Harpy3ky pacnpenenstor mexay KOC, I'TC, III'Y u koHaeH-

cauroHHOM MomHocThio TOLI. 114 3TOro MCHoyib3yroTcs XapaKTEPUCTUKU OTHO-

CUTCJIbHBIX IMPUPOCTOB pacXxo/Jda TOIJINBA C y‘{éTOM CTOUMOCTHU TOIIJINBA. Harpy31<a

TOC oOpatHO NpoNOpIMOHATIbHA BEJIMYUHE 3. P

T2C !
R _ 37 i+1Bi+1

™C R
) 31iPi

be3 yuéra 3aBUCHMOCTH MOTEPb MOIIHOCTH OT 3arpy3Kd 3JIEKTPOCTAHIIUNA

pacmpeneneHue Harpy3kd MeEXKAy CTaHIUSAMH MOYXHO BBITIOJIHUTH T'paQUUYECKU

(puc. 4.6).
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Puc. 4.6. Pactipenenenue narpysku mo XOI1
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4.3. 'onoBble pexuMbl padoThI 3JIEKTPOCTAHIUM

LensiMu pacdy€TOB rOAOBBIX PEKUMOB SBJISIOTCS :

o ONpPEAECICHUE YKClia YaCOB HMCIOJIb30BAHUS YCTAHOBICHHBIX MOIIHO-
CTEU DIEKTPOCTAHINN;

o OIIEHKA 3aTpaT Ha TOILJIUBO MO CPAaBHUBAEMBIM BapUaHTAM;

o cocTaBieHue 6anancoB sHeprun I9C.

[Ipu pemenun 3TUX 3a71a4 HEOOXOAMMA YBSI3KA TOJOBBIX U CYTOUYHBIX PEIKHU-
MOB IJIEKTPOCTAHIIUN. [[7151 3TOTO JOJIKHBI OBITH PEIICHBI 2 3a/1aUu:

1. VBsi3Kka CyMMAapHBIX T'OJOBBIX OTPAHUYEHUI HAa YHEPrOpPECyYpCHl € CO-
OTBETCTBYIOIIIMMU OTpaHUYEHUSAMU B xapaktepHblie cyTku. s 'DC Ha ocHOBe
BOJIHO-PHEPreTUUECKUX PACUETOB B IOJJOBOM pa3pe3e B pa3IUUYHBIX YCIOBUSIX BOJI-
HOCTU OIIPEIEIIA0T 3UMHIOK TapaHTUPOBAHHYK) MOIIHOCTB, CPEIHE MHOIOJIET-
HIOIO BBIPAOOTKY 3J€KTPOIHEPTHH.

2. Onpenenenue rogoBbIX MOKa3aTese MPOU3BOJCTBA AIEKTPOIHEPTHH
U TOTPEOJICHHUS] PHEPrOPECypPCOB MO OTPAHUYCHHOMY YHUCITY PacUETOB PEXHMOB
XapaKkTEPHBIX CYTOK.

[Ipu onpeneneHny TOJOBBIX TTOKa3aTeael paboThl AJEKTPOCTAHIINN HEOO0XO0-
IVMMO BBIJICIIUTh XapaKTEpHbIEe Ce30HbL. KOIMYECTBO CE30HOB ompenensercs JIu-
TEJIbHOCTBIO OTOIMTENBHOIO CE30HA, KAJEHIAPHOW MPOAOJKUTEIBHOCTBIO 3UMBI,
JeTa, maBoAka. [[ns KakIoro M3 BBLACICHHBIX CE30HOB HEOOXOIHUMBI PACUYETHI B
XapaKTePHBIX CYTOUYHBIX rpaduKax.

JIns KaK10ro ce30Ha ONpeAesieTcsl XapaKTEPHOE YHUCIIO CYTOK MyTEM COMO-
CTaBJICHUS NOTPEOJICHUS SJIEKTPOIHEPTUU B XapaKTEPHBIX CYTKaX ¢ MOTpeOIeHuEM

ANEKTPOIHEPTUH B PACCMATPUBAEMOM CE30HE.

W

n _ “Vcess
cyrs =\ .
CyTS
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Hucno Neyps UCIOMB3YETCS UL ONPEACICHUs BBIPAOOTKH JJICKTPO-

SHEPIHHU | -i DJIEKTPOCTAHIIMEH 32 CE30H M PAcX0/1a TOILIMBA 32 CE30H.

chyTs Neyrs

BjcyTs Neyrs»

WBC

jron
TI/ICl'[ ]~ P .
yeT

Mt ASC u 6asucubix KOC Ty (tabn. 4.7) He JOKHO NPEBOCXOAUTH

mpeaAcJIbHOTO TCXHUYCCKU BO3MOKHOI'O HYHUCJIAa YaCOB pa60T1>1, npu OnpcacJIiCHN

KOTOporo H€O6XO,Z[I/IMO YUYUTBIBATH IIPOCTON B TCKYIICM, KAIIUTAJIbHOM H aBapHﬁ-

HOM PCMOHTAaX.

Tabmuma 4.7. — Unceno 9acoB UCIOJIB30BAHUS YCTAHOBICHHON MOIITHOCTH

BJIEKTPOCTAHIIAMN
o) P :;::..:j < 2 3
= = & = s o<
THIIb] @ > s o, “ &
I eKTPOCTAHIHI OoF = | C o= ) < Ot
8 | 8 |85 | 8| 8 25
o® O oR e S o2
LaC 380( 3800 3600 | 2800 1900 3000
I'A2C 1000— | 1000— — 1000— —
1300 1300 1300
I'TY 500 500 - 500— 500—
800 800
I[TonynmukoBble 2000 2500 — - 3000 =
K20
Heo6maounoe o060- 2000 2500 — | 3000 3000 3000
pyaoBaHue
K3C
DHeprobJIoKH 4000 4000 | 3000 | 5000 4500 5000
K2C 13 MIlla
DueprodoKu 4800 5000 — 6000 | 5500 5800
K2C 24 MIla
A3C 6000 6000 6200 | 6500 6200 6200
T311 5100 5500 5900 [ 6000| 5800 5500
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Juis ADC T2 =6500 — 7000 w/rox. st TOLL B kauecTBe Tocn mpen 0€-

UCII TIpe]T

pPYT 4KcI0 YacoB HUcnoiab3oBaHud TOLl mpu BeIpaOOTKE 3JIEKTPOIHEPTUU MO TEN-

OBOMY PEKUMY. Tycr ey =5500 w/rog.

TounocTs ompeneneHust T,e;j TEM BBILIC, YeM OOIBIIE XaPAKTEPHBIX CYTOK

paccunteiBaetcs. IlorpeHocTs onpeneneHus T, j He npesbimaet 10 %.

5. TEXHUKO-9KOHOMMUYECKHUE PACUYETHI [TPU
IMPOEKTHUPOBAHHNU I33C

5.1. Kputepun ontumMaabHocTH pa3Butus 3IC

st o6ocHoBaHMS 3P(HEKTUBHOCTH BapUAHTOB Pa3BUTHUS IJIEKTPUUECKUX Ce-
TE! UCTIOJIb3YIOTCSI KPUTEPUH:

a)  2(pGEeKTUBHOCTh C MO3UIUKA UHTEPECOB HAIIMOHATBLHOTO XO3SM-

CTBa CTPaHBI B IEJIOM;

0) kommepueckas (uHaHCOBast) AHPEKTUBHOCTH, YUHUTHIBAIOIIAS

(uHAHCOBBIE TOCIEACTBUS pEATH3AlMU MPOEKTA JUIsl €ro HEeMmOCPEICTBEH-

HBIX yYaCTHUKOB.

JIist 27IeKTPOCETEBBIX OOBEKTOB MOHOIOIBHOTO PEryJTUPYEMOTO CEKTOpa
OHEPTreTUKH OIICHUBAETCS TOJIbKO oOmiecTBeHHass 3(hPeKTuBHOCTh. [ 00BEeKTOB
KOHKYPEHTHOT'O CEKTOpa DHEPreTHKH, (PHHAHCHPYEMBIX KOMMEPUYECKUMHU OpTaHU-
3aIUsIMHM, OIICHUBAIOTCS 00a BuAa 3G (PEKTUBHOCTH.

[Tpu mpoBeAeHNU KOHOMUYECKHX PAacuETOB MO COOPYKAEMOMY JJIEKTPO-
ceteBoMy 00bekTy (BJI 1 mojcTanmmii) cieayeT yauThIBaTh Psii OCOOCHHOCTEH.

[TepBas 3akatodeHa B TOM, YTO MPUOBLIbL 00pa3yeTcs B MPOIECce MPOU3BOI-
CTBa, TIEPEIauu, PACTIPEICIICHIS U peaTU3aliy dJIEKTPOIHEPTHH, T.€. B pe3yIbTaTe
COBMECTHOTO YYacTHS DJIEKTPOCTAHITUH, SJEKTPUUCCKUX CETeH W MOTPEeOUTEIs.

[ToaTomy mipu onpenenenun 3pPEKTUBHOCTH KaMUTAIbHBIX BIOKEHUN B 3JIEKTPO-
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ceTeBble OOBEKTHI JOJKHA YUYUTHIBATHCS YacTh OOIICH MPUOBUIM SHEPTOCUCTEMBI
OT pealn3aluy JIEKTPOIHEPTHH.
Bropasi 0cOGEHHOCTH COCTOMT B TOM, YTO IO CBOEMY HA3HAUYEHUIO BJIEK-
TPOCETEBbIE OOBEKTHI MOTYT OBITh MOAPA3/ICICHBI HA COOPYKACMbIE JJIS:
a)  BBIJAYH MOIIHOCTH SJIEKTPOCTAHIIHIA;
0) yBenMUYEHUS MPOMYCKHON CIOCOOHOCTH YYacTKOB CETH B CBSI3U C PO-
CTOM TMIEPETOKOB,;
B) YCHWJIEHHS DJIEKTPOCHAOXKEHHUS Y3JI0B HATPY3KHU W BHEIIHETO DJIEKTPO-
CHaOXXeHMsI TOTpeOUuTeneH;
I) COKpallIeHHUsS MOTEePh IIEKTPOIHEPTUH B CETH;
1) TIOBBIMICHUS HAAEKHOCTH JIEKTPOCHAOKEHHUS.
Kak mpaBuio, coopyxkaeMble 0OBEKTHI OTHOCSATCS K TPYIIAM «@» — «BY,
IJI KOTOPBIX XapaKTepHO, YTO UX BBOJ NMPUBOIUT K YBEIHUEHHUIO MPOIYCKHOM
ciocoOHOCTH ceTu. B pesynbrare obOecneumBaercs nepenava JOTOJHUTEIHHON
AIIEKTPOIHEPT U MOTPEOUTENSIM U 00pa30BaHKE MPUOBLIH B YHEPTOCUCTEME.
CrouMocTHas OLIEHKa pe3yJbTaTa COOPY)KEHHUS DIIEKTPUUYECKOU CETH OIpe-

nensiercs mo popmye
Oyt =T, (JW - W) +AII, (5.1)

rne T, — cpenHeB3BelIeHHbIN Tapu@ Ha JIEKTPO3HEPTHUIO B TaHHON YHEprocucTe-
Me€;

W' — nononnurensHOE MOCTYIIIEHHE 3IEKTPOIHEPTHHU B CETh, 00YCIOBIEHHOE
COOPY)KEHUEM DJIEKTPOCETEBOTO OOBEKTA;

J — TOJISI CTOMMOCTH peali3alid JICKTPOIHEPT UK, OTHOCUMAsT Ha SJICKTPHYC-
CKyI0 ceTh (Tadi. 5.1);

oW — u3menenue NOTEPH HIEKTPOIHEPTUN B CETH;

All — yBenuyeHue npuOBLIM 32 CUET MOBBIIMICHUS HAAEKHOCTU U JIPYTUX

(baKkTOpOB, BIUSIONIMX HA SKOHOMUYECKUH 3D PEKT.
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Tabnuma 5.1. — 3HaueHus ko3P PUIHMCHTA |

HomuHanpHOE HanpspKeHue cetu, KB 750-500 | 330—-220 | 110-35 | B nenom

Koaddurmenr j 0,04 0,09 0,17 0,30

Yucnennsle 3nauenns senmund W, OW B (5.1) onpenensercs B 3aBucuMo-
CTH OT Ha3HAYEHUS IIEKTPOCETEBOr0 0ObEKTA!

o €CJIM COOpY’)KaeMblii OOBEKT MpeaHa3HAUCH JJIS BbIJAYM MOIIHOCTH
ANEKTPOCTAHIIMU UM BHEIIHErO 3JIEKTPOCHAOXKEHMsI y3J1a Harpy3ku 1o pa-
nuansHoi cxeme, To W cooTBETCTBYeT SHEpruM MOCTYNMBILEH B JAHHBIA
o6bexT, a OW — morepu B aToM 06wekTe (JIDTI, TIC);

o €CJIM 0OBEKTHI COOPYIKAIOTCS B 3aMKHYTOM CETH, U UX BBOJI IPUBOJIUT
K Mepepacnpe/iesICHUI0 MOTOKOB MOIIHOCTH B CYHIECTBYIOUIMX 3JIEMEHTaxX
cetu, To W COOTBETCTBYET JONONHUTENBHOM SIEKTPOIHEPTHUH, KOTOpas Oy-
JIET TMOCTYIAaTh B CETh pAaCCMAaTPUBAEMOTO paiioHa B CBSI3M C BBOJOM IPOECK-

TUpyeMbIX 00bekToB, a OW - H3MeHeHHe noTeph B TOI ceTH:

OW =AW"—AW',

rie AW"” — motepu B ceTH IocJie BBOJa 00OBEKTOB;

AW' — motepu B ceTH JI0 BBOJIa 00BEKTOB.

Omnpenenenne 3(p(PEKTUBHOCTH KAMUTAIBHBIX BIOXKEHUN B OOBEKTHI TPYTII
«» U «1» CBOJASATCS K TOMY, YTO COKpAIeHUE MOTEPh WM CHUKEHHUE yiiepOa oT
HEJOOTIyCKa AJIEKTPOIHEPTHH COOTBETCTBYET YBEIMUYEHUIO PEAM3ali U, Kak
CJIEJICTBHE, YBEITMUYCHUIO IPUOBUTA B SHEPTOCUCTEME.

Jlist onieHKH 3P (HEKTUBHOCTA KAaUTAIBHBIX BIOXEHUN WCIIOJIB3YIOTCS MPO-
CThle W HMHTErpajbHble KpuTepuu (puc.5.l). IlpocTeie KpUTEpUM HE YUUTHIBAIOT
BCIO MPOJIOJDKUTEITLHOCTh CPOKA KU3HH MPOCKTAa M HEPABHO3HAYHOCTH JCHEKHBIX
moToKoB. OHM MCTIONB3YIOTCS JJISI KCIPECC-OIEHKH MPOSKTOB HA TPEIBAPUTEIh-

HBIX CcTaausiX pa3padoTku. NHTerpanbHbie (IMHAMUYECKHUE) KPUTEPUH ONIEPUPYIOT
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C MOKa3aTesIMU pabOThl MPOEKTUPYEMBIX OOBEKTOB IO I0JIaM PACUETHOTO MEPUO-
na ¢ yuétoMm (pakTopa BpeMeHU. B MHTerpaibHbIX KPUTEPUSAX PACXOIbl U JOXOJIbI,

pa3HeCEHHbIE BO BPEMEHH, MPUBOAATCS K OJJHOMY (0a30BOMY) MOMEHTY BpPEMEHU

Top (T =0).

JKOHOMHYeCKOe ODOCHOBAHHE HHBECTHHHMOHHOIO

NpoeKTA
{ ]
OKOHOMMHECKAR ONEHKA PuHaHCOBAA ONEHKA
(adpderTMBHOCTE HHBECTHIMIT) (dHHAHCOBAR COCTOATENBHOCTE)
Tpocteie MeTtonn 0"'"63"' o 01;;':;: ©° eﬂ‘{se";;“e' Bananc
(cTaTHuecKkue) MHCKOHTHPOBAHHSA IIpHOBLIHN L -
METO/bE HBIX CDE/ICTB
l 1 N H|
TIpocras TpocToit Yweretii | | Buyrpen- Huckon- || KoshdunuenTnt
HODMAO CPOK OKY- AWUCKOH- HAA THPOBAHHBIN q;}{}[nncoaou
MpUOEINY IaeMOCTH THpOBPH- HOpMa CpoOK OLEHKH
HBII JOXOH- OKYIIAeMOCTH
AOXON HOCTH

Puc.5.1. Cxema ucosip30BaHUs METOAOB OLIEHKA MHBECTUIIAI

OCHOBHBIM HHTCTIPAJIBHBIM KPHUTCPUCM ABJICTCA MAKCHMMYM YHCTOI'O JHC-

KoHTHpoBaHHOro aoxoaa (YJIJ1) mpu ycmosuu YJ1J[>O0.

T
uaa :Zp(ntlt + Uy — Ky )(1+E) ™" = max, (5.2)
t

rne Iy —uucras npubsuIb B roay t;
N, — amopTH3aLlMOHHBIE OTUUCIEHHSI HA PEHOBALIMIO B roay t;
E — HOpmaTHB nHCKOHTHpPOBaHUSA (CTaBKA TOXOIHOCTH);

Kt — uHBecTuIMM (KanMTaJIOBIOXKEHUS) B roay t;

Tp — ITUTEIILHOCTD pacu€THOro nepuoja (puc.5.2).

[Ipn ompeneneHnn NIaHUPYEMON NPOAOJIKUTEIBHOCTH CTPOUTENILCTBA MC-

XOMST U3 YTBEPKIAEHHBIX HOPMATHBHBIX CPOKOB (TadI. 5.2).
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-~
IIpoexTi- Crpourenncreo Ocso- HopmanbHaa sKcniayaralms
poBaHUE

]

—

eHue

JIMKBH-
nanua

I

ITonyyenne noxoxna

PacueTHHIH neproxn

Puc.5.2. Cocraprnsronue pac4éTHOTO TIepro/Ia

Tabnuua 5.2 — Hopmbl npopomkutenbHocTH cTpouTenberBa BJl 35-750 kB

Hanpsa- | Komuue- | [Inmn [Iponomxu- Hanpsa- | Komuue- | [Inmn [Iponomxu-
JKEHHe, | CTBO le- | Ha, TEIbHOCTh J)KEHWe, | CTBO Le- | Ha, TEJIbHOCTh
kB MeH, T | KM | CTPOUTENIHCTBA, kB e, mT KM | CTPOUTEINBCTBA,
MecC MecC
35 1-2 20 3 220 2 100 7
40 4 150 9
80 7 250 13
110 1 50 5 330 1 100 6
100 6 200 9
150 8 400 15
110 2 50 5 500 1 100 7
100 7 200 10
150 9 400 17
220 1 50 5 600 24
100 6 750 1 200 12
150 8 300 16
250 11 500 24
220 2 50 5 700 30

[Ipr HEM3MEHHOCTH JEHEXKHBIX MOTOKOB Mo rogam YJI/[ onpenensercs ye-

pe3 cymMmmy ko3¢ dunrenToB auckonTuposanus Dy mo popmyre:

Benununna uncroii npudsuin B (5.2) u (5.3) paBHa

yaa = (11, + 1, ) Dg — K = max.

Iy = (Opt _Ht ) (l_aHan) ,

(5.3)
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rje Opt — CTOUMOCTHAsI OlLIEHKa Pe3yJIbTaTOB pabOThl 00beKkTa (00BEM peann3o-

BAaHHOU 3JIEKTPOIHEPTUH) B Toay {;

W, — cymMMapHbIe KCIULyaTallMOHHBIE U3JEPKKH HA PEMOHT M 00CIIyKUBa-

Hue B roay t;

aHaJ'I

— cTaBKa Hajora Ha npuObuTh (20 %).

[Ipu cpaBHEHMM HECKOJILKMX BapHAaHTOB BBIOUpAETCS BapHAHT ¢ HauOOJb-
mer Benmunaoi YJ[J[. OmHako HE0OX0aMMO OTMETHUTh, 4TO BeanunHa YJ1/] 3aBu-
CUT OT MaciTadba mpoeKTa, MPOSBISIONIETOCS B «(DU3NUECKUX» 00hEMaX UHBECTH-
Ui ¥ npousBojcTBa. Hanpumep, npu Beibope Hanpsikenus cetu JIDII 6omee BbI-
COKOT'O HampspKeHUs MOTpeOdyeT OOJBIINX KAMUTATOBIOXKECHHHN, OJIHAKO MOXKET
UMETb U OOJIBIIYIO TPOITYCKHYIO CIIOCOOHOCTD.

OTtcroza cienyeT eCTeCTBEHHOE OTPaHMYCHHUE HA MPUMEHEHUE dTOTO METO/1a
NP CPAaBHEHUU 3HAYUTEIILHO PA3TUYAIONIUXCA MO ATOH XapaKTEPUCTUKE MPOEK-
ToB: Ooubiiee 3HaueHue YJIJ] He Bcerma Oymer cooTBeTCTBOBaThH Oojiee dddek-
TUBHOMY BapHaHTy KaluTaJoOBJIOKeHUH. MIHa4e ToBOps, TakMe BapuaHThl HEOOXO-

JTUMO TIPUBOAUTH B COTIOCTABUMBIN BU/I TTO MPOU3BOJCTBEHHOMY 3P heKTy.

[Tokazarenb gucKOHTHPOBaHHBbIX 3aTpaT (5.4) yno0HO HMCHOIB30BATH TPU

CpPaBHEHUHM BApUAHTOB, HMEIONIUX OJMHAKOBBIM MPOU3BOACTBEHHBIM 3 dEKT

(00BEM peann30BaHHOMN MPOIYKITUH).

Tp

3, = (Mg + Ky Ky ) (14 E) '™ = min, (5.4)
t

rne Wi - cymMMa sKcIulyaTallmOHHBIX U3JEPKEK HA PEMOHT, 00CIyKUBAaHUE U CTO-
UMOCTH TIOTEPH IEKTPOIHEPTHUH B roay t;

KJII/IKt — JUKBHAAIITMOHHAsA CTOUMOCTD 00BEKTOB B rogy t.
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Ecmm xe nmeeM neio ¢ IMPOCKTaMH C pasHbIMH KNU3HCHHBIMU CPOKaMH, TO
yTOOBI HE BbBIPABHHUBATb BAPWAHTHI 110 3TOMY IIOKA3aTCIII0, JIY4YIIC HUCIIOJIb30BATH

IKBHBAJIEHTHbIE CPEIHET010BbIe 3aTpaThI (5.5).

3¢y =3,/ Ds = min. (5.5)

cpr

B HpOCTGﬁH.IGM ClIydac, Koraa MTHBCCTUIIUN BKIIAABIBAKOTCA B OAUH I'OJ, I1O-
CTYIUICHUA U PACXO0Jbl HC MCHAIOTCS B TCUCHUC KU3HCHHOI'O CPOKA, U JIMKBUIHAA
CTOMMOCTBH paBHA HYJIO, 3TOT IIOKA3aTCJIb NPCACTABIIACT coOoM TOOOBBIC TIPUBC-
,HéHHBIG 3aTpaThl 3 , HO C }II/ICKOHTI/IpOBaHHOﬁ HOpMOfI aMOpTHU3alIUH.

B Ttom ClIydac, Korga HCBO3MOKHO HJIM CIIOKHO IIPHUBCCTU BAPUAHTHI K O~
HOMY IMPOU3BOACTBCHHOMY 3(1)(1)eKTy, MOXHO HCITIOJBb30BATb KpI/ITCpI/Iﬁ VACJIbHBIX

3aTpar.

KanuransHbie BI0OXEHUS Kt OIIPCACIIAIOTCA CYMMOﬁ CTOMMOCTEH 00BEKTOB

WIH WX 3JIEMEHTOB, COOpYKaeMbIX B roay t pacuétHoro nepuojaa Tp. [Tpu mpoexk-

TUPOBAHUU PA3BUTHs MIEKTpUUECKUX ceTed pacuér K BbINOIHsETCA MO yKpyn-
HEHHBIM CTOMMOCTHBIM mokazatensMm (Y CII), pazpaboTaHHBIM Ha OCHOBE IpEWcC-
kKypantoB u tapudos 2000 r. [ns nmepexona k coBpemeHnHbiM 1ieHam Y CII ymHo-
&KaroTcs Ha ko3 duiment-aedustop J, onpenensiembiii Munskonompassutus PO.
Hanpumep, nas 2014 v J=5,727.

s mopcranmuii 1 JIDII B cTouMOCTh 00BEKTa BKIIOYACTCS CTOMMOCTD OT-
4yK1aeMbIX 3eMeIbHbBIX yuacTKkoB (13 — 26 py6./m? B nenax 2005 r.).

Kanuranbusie Bnoxenus B noactanuuto (I1C) onpenenstores mo hopmyre:

Knc :K6a3 +I<rn/1p +K (5 . 6)

OTB !

rne Kg,, — 6azoBas croumocts I1C, onpenensemas no YCII;
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K,up — 3aTpPaThl Ha NPOEKTHO-U3BICKATENBCKME PAOOTHI, 61ar0yCTpOHCTBO U

mp. (15,5 - 17,5 % ot croumoctu I1C);

K,,, —cronMocTs 3eMenbHOro yyactka nox I1C.

bazosas croumocts I1C B (5.6) paBHa

K6as = KTp + zKﬂq + KKOMI‘[ + Kn ’

rae K, — croumocts Beex Tpancdopmatopos;
Y K,, — CTOMMOCTb BCEX SUEEK BBIKIIOYATENEH;

KKOMH — CTOMMOCTDb KOMIICHCUPYIOIMINX U PCTYJINPYROIIUX YCTpOﬁCTB;

Kn — IMOCTOSAHHAA 4aCTh 3aTpar.

CTOUMOCTH 3€MEIBLHOTO yYdacCTKa I1oa IIC KOTB onpeacACTCs CTOUMMOCTBIO

OTUYKIAEMbIX 3eMeJTb M IUIOMAAbI0 yuacTka (oT 1,5 10 176 Teic. M? B 3aBUCHUMO-

CTH OT CXEMBI MOACTAaHIIMM U HOMHHAIBLHOTO HamnpsbkeHus 35 — 750 kB).

Croumocts pekoHcTpyKIuu U pacmupenus [1C onpenensercs no ¢popmyse

erl( = KHOB + K,HCM - KBO3Bp !

rne K, ., — CTOMMOCTh BHOBb yCTaHAaBIMBAaE€MOI'0 00OPYIOBaHUS C YYETOM CTPOU-

TCJIIbHBIX 1 MOHTAXXHBIX pa60T;

K ey — CTOMMOCTB JEMOHTAXAQ;

Ki:p — OCTaTOUHAS CTOMMOCTD JIEMOHTHPYEMOTO 000OPY/I0BaHHUsl, KOTOPOE He

0TpaboTaIo0 HOPMATUBHBIN CPOK U MIPUTOAHO JIJISI UCTIOJIH30BAHMS.
[Ipu  ynpom€HHBIX  pacdy€Tax  SKOHOMHUYECKOH  A(DPEeKTUBHOCTH

Koex = Kiop Ko . CToMMOCTS pacuupenus OPY ¢ BbIKIIOYATENSIMH NPUHAMAET-

Cs MO CTOMMOCTH JOMOJHUTEIbHBIX siueeK. CTOMMOCTh 3aMeHbI TpaHchopMmaTopa

MIPUHUMAETCS MO MOJIHOW Pacy€THON CTOMMOCTH YCTaHABIMBAEMOTO TpaHcpopma-

Topa.
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Kanurtansueie Bnoxxenus: B BJI onpenensitorcs no hopmyie

KBJ‘I - ( IzBn Lan/ + Knp ) +K1mp +K0TB !

rae K,, — ynenbHble KamuTanbHble BiokeHuss B BJI ompemenéHHoro kiacca

HAIIPsS’KCHUS B pacqéTe Ha OIWH KWJIOMCTDP JIMHUH, py6/KM,

L., — npoTskénnocts BJI, kM;

K., — 3atpatel Ha BBIpYOKY mpoceku (95 — 275 thic. py0./km mnst BJI 35 —

1150 kB);

K,,; — CTOMMOCTb 3€MEIBHOIO y4acTKa, OTBEIEHHOro noJ omopsl BJI (35 —

4000 m?/km s BJI 35 — 1150 xB);

K., — 3atpater Ha [P, Gnaroycrpoiictso u mp. (12,5 — 14,5 % ot cTonmo-

ctu BJI);
7 — K0d3(pPuIueHT A1 yuéTa YCIOXKHSIOIUX YCIOBUM CTPOUTENbCTBA.

['onoBbIE 3KCIUTyaTallMOHHBIE pacxoibl M BKIIIOYaIOT aMOPTU3alIMOHHBIE OT-
gucienus M,, 3atpaTel Ha 00CTyKUBaHUE B PeMOHT Uyse, 3aTpaThl HA BO3MEIIEHUE
MOTEPb ANEKTPOIHEPTUHN Ujior

N= U+ UosctHUior.

3arpaThl Ha aMOPTHU3AIMIO U SKCIUTyaTaI[MOHHOE 00CITy>)KHBAaHUE MOTYT OBITh

OTIPEJICIICHBI TI0 YIPOIIEHHBIM (HOpMYyIaMm:

I/Ia :aa HCKHC+aa BIIKBJ'I 4
K,.ta

(¢ 00c BII

I/Io6c - a06c Tc KBH ”

e Q, .., &, ,, — HOpMa aMOPTU3aLUOHHBIX OT4YMCIeHUN Ha peHoBauuio I1C, BJI

(nns BJ12 %, IIC — 4,4 %);
K

e Ky — BEJIMUMHA KaIIUTAJIbHBIX BIIOXKeHUH cooTBeTcTBEHHO B [IC 1 BJI;
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a

obc mic?

(04

w6esn — HOPMa OoTYMCICHHMHI Ha oOcmy:xuBanue u peMoHT IIC m BJI

cootBetcTBeHHO (st BJI 0,8 %, IIC —5,9...4,9 %).

Jlist oueHKH KoMMep4eckod 3 (EeKTUBHOCTH MHBECTHLMM JOMOJHUTEIHHO
UCIIONB3YIOTCS KpuTepuu unctoro noxona (Y1), unnexca goxoanoctu (U]), cpo-
Ka OKYIIA€MOCTH H JIp.

Br1OpaHHbIN BapHaHT JOJKEH YJIOBIETBOPSTH YCIOBHIO, PU KOTOPOM 3KO-
HOMHUYECKOE MTPEUMYIIECTBO €r0 YCTOMYHMBO COXPAHSAETCS NMPU U3MEHEHUH UCXOJ-

HBIX MOKAa3aTeJich B npeaciiax BEPOATHOTO AUAIla30Ha UX 3HAUYCHU M (pI/IC 53)

6000
5000

% 4000 B A
. —»— Bapuanr
= 3000 —e— Bapuaut B
3 2000
E 1000 -

0k

-1000 !
0 5 10 20 25

Hopma auckonTta,%

Puc. 5.3. 3aBucUMOCTb OLICHKH MPOEKTa OT KOdIPPUIIMEHTAa TUCKOHTUPOBAHUS

Pemenust mo cpaBHMBaeMbIM BapHaHTaM MPUHUMAIOTCS C UCIOJIb30BaHUEM
METOJIOB, YYUTHIBAIONIUX PUCK U BO3MOXKHYIO HEONPENEeNEHHOCTh MCXOIHOW WH-
dbopmanu. ITO TpEIoNaraeT, 9YTo TaKue MoKa3aTeu, Kak 1eHbl (Tapudsbl), mnep-
CIIEKTUBHBIE HATrPy3KH MOTpeOUTENeH, IKOHOMUYECKHE HOPMATHBHI (peHTAa0EeIh-
HOCTb) HE MOTYT OBITh ONpEeNeNeHbl 0lHO3HAaYHO. [loaTOMYy OCHOBOU TSI TIPHUHS-
THUSI PEIICHUS O 11eJIeCO00Pa3HOCTH MHBECTUIIUN B PSJIE CIYy4YaeB JIOJDKHO CITYKUTh
He (OpPMaIIbHO TOJICYUTAHHOE 3HA4YeHHE KpuTepus dPQGEeKTUBHOCTH, a COBOKYII-
HOCTh €r0 OKHJIa€MbIX 3HaUYEHUW, OTPAHMYCHHAS BO3MOXKHBIMU M3MEHEHUSMH HUC-

XOJHBIX MoKa3aTeJiei 1 PKOHOMUYECKUX HOPMAaTHUBOB.
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5.2. @opMuUpOBaHNeE U CONOCTABJIEHHE BaApUaHTOB pa3sutust IIC

Pa3ButHe 31eKTpOCTAaHIIUM JAOJKHO OOECIEUUTh MOJHOE MOKPHITHE TIIaHU-
pyeMoro mpupocTa Harpy3Ku Mpu HOPMATHUBHOM KadyecTBE DJIEKTpodHepruu. Pasz-
MEep CYMMAapHOT'0 BBOJIa MOIIIHOCTU Ha 3JIEKTPOCTAHIUIX OMPEEIICTCS Ha OCHOBE
OanaHca MOIIHOCTU U dHEpruu. ONTUMaNbHBIM COCTaB AJEKTPOCTAHIIMKI Orpee-
JsieTCA B JIBa dTama.

Ha nepBoM sTare B COOTBETCTBUU C DHEPreTUUECKOM cTparerueit Poccuu u
CTpaTerueil pa3BUTHS DJICKTPOIHEPreTUKH (HOPMUPYETCSI ONTUMAIbHAsI CTPYKTypa
TEHEPUPYIOIINX MOIIMHOCTEH ¢ YY4ETOM pa3BUTHUSA TOIUIMBHO-IHEPTETHUYECKOTO
KOMILJIEKCa, MaKCHMAaJIbHOTO WCIOJIb30BAHHUS THAPOPECYPCOB, BO3MOXHBIX Mac-
mTaboB coopyxkeHust ADC u apyrux ¢aktopoB. Ha 3Tom 3Tane BBITIONTHSIETCS MO/I-
rOTOBKA MPOTHO3HBIX TapU(OB (3aMBIKAIOIIMX 1I€H) Ha MOCTAaBKH 3JIEKTPOIHEPTUH
10 OTAENbHBIM (TapU(PHBIM) 30HAM OOIIEPOCCUUCKOTO OMTOBOTO PHIHKA JIEKTPO-
SHEPTHUU.

Ha Bropom stane mns kaxmaoit OOC BbImonHsIETCS 000CHOBaHHE COCTaBa,
pa3MeIleHrs, OCHOBHBIX MapaMEeTPOB U OUEPETHOCTU COOPYIKEHHUS IIIEKTPOCTaH-
Ui ¢ Y4€TOM TEXHHUYECKOTO COCTOSHUS JCHCTBYIOIIMX YHEPTOMCTOYHUKOB U 3a-
SIBOK OT T€HEPUPYIOIMIUX KOMIIAHUN U HE3aBUCUMBIX TIPOU3BOAUTENECH MO TEXHUYE-
CKOMY NIE€PEBOOPYKEHUIO CYIIECTBYIOLIUX AJIEKTPOCTAHIUN U BBOAY HOBBIX MOIII-
HOCTEM.

MecTononoKeHue U BO3MOKHasi MOIIHOCTh TEIJIOBBIX 3JIEKTPOCTAHIUH (B
ToM yuciae ADC), HampaBleHUS] TEXHUUYECKOTO IMEPEBOOPYKEHUS IEHCTBYIOLIUX
AIEKTPOCTAHIUNA ONPENENAI0TCA ¢ YYETOM BO3MOXKHOCTH pa3MellleHus (3emilsi, BO-
71a), TPaHCHOpPTa TOIUIMBA, HAJUYUS KOPHUAOPOB ISl DJIEKTPUUYECKUX (TEIIOBBIX)
ceTell, coOMoAeHNS HOPM U TpeOOBaHUI OXpaHBl OKPYXKAIOMIEH CPENbl, paauaIi-
OHHOM M 3KOJIOTMYECKON 0€30MaCHOCTH.

[Ipenensuas momuocts KOC (III'Y, ADC) nomxkHa BEIOMpPATHCS UCXOAS U3 MUHU-
MyMa 3aTpaT Ha COOPY>KEHHUE ANEKTPOCTAHLIUM C YUETOM BBIJIaUd U paclpeeIeHus

MOITHOCTH, 00€CTIEUeHHS HKOJOTUYECKUX TpeOoBaHuil. Pacu€r yka3aHHBIX 3aTpar
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M0 BapHaHTaM COOPYKEHHS IIEKTPOCTAHLUN JTOJDKEH OCYIIECTBISTBHCS C YUETOM
pa3BUTHUS PHEPTOCUCTEM, TPOJAOKUTEIFHOCTH CTPOUTEIHCTBA, BBOJAA U OCBOCHUS
MOIIHOCTHU DJIEKTPOCTAHIIU .

O6ocHoBaHue 1erecooOpazHocTu coopyxenuss TOLl, BbIOOp Tuma u enu-
HUYHOW MOIIIHOCTH arperatoB PEKOMEHIYETCS OCYIICCTBIATH ¢ YIETOM YPOBHS U
KOHIICHTPAIMKM TETUIOBBIX HArpy30K, TUHAMUKH HX POCTa, O0BEMOB W PEKUMOB
BBIPA0OTKHU DJICKTPOIHEPTHHM B TEIIO(PUKAIIMOHHOM W KOHJICHCAIIMOHHOM PEKH-
Max, 3 (HEKTUBHOCTH BBIPAOOTKH 3JICKTPOIHEPTHH B KOHICHCAIIMOHHOM PEXKHME
10 CPAaBHEHHIO C IMOCTABKaMH JICKTPOIHEPTUH C ONTOBOTO PHIHKA.

[Tpu o6ocHoBanuu 1enecoodbpasnoctu coopyxenus ['9C (TADC) ocHOBHBIE
DHEpPreTHYECKUe TMoKaszarenu (YCTaHOBIEHHAs MOIIHOCTh, TOJOBas BBIPAOOTKa
AJICKTPOIHEPTHUH, BUJ PETYJIMPOBAHUS U AP.) PEKOMEHIYETCS MPUHUMATh 10 JaH-
HBIM CIIEIUATM3UPOBAHHBIX MPOSKTHBIX OpPTaHU3aINH.

O6ocuHoBanue ¢ dexkruBHoctr coopyxenus ['9C (I'”ADC) ocymecTBusercs
MyTEéM UX COTIOCTABJICHHS C 3aMellaeMbIMH OOBEKTaMH, B Ka4eCTBE KOTOPHIX MO-
ryT npuHuMmathes 0asucHple KOC ¢ yu€ToM BBITECHEHHS WMH B TIEPEMEHHYIO
qacTh rpaduka Harpy3kH MEHEe YKOHOMHUYHBIX 3JICKTPOCTAHIMHA JINOO 3HEPreTH-
YECKUE YCTAaHOBKH, ONTHUMAIIBHBIN PEXUM HCIIOJIb30BAHHUS KOTOPBIX OJIM30K K pe-

KAMY THJIPOIHEPreTUYECKOr YCTaHOBKM, Hanpumep ['TVY.

[IpoeKTHpyeMblii 0OBEKT 3aMenaeMblii 0OBEKT
I'SC npu T, 24000 9/rox 6asucHas KOC

I'SC npu T, =2000 - 4000 4/rox [Monynuxosast KOC u I'TY
I'SC npu T, <2000 w/ron I'TY

I'ADC I'TY n nonynukosas KOC
TOI KO9C + xorenpHas

O6uuM TpeOOBaHHEM K CpPaBHUBAEMbIM BapUaHTaM SIBJISETCS MX COMOCTa-
BUMOCTbH IO MCIOJIb30BAHUI0 MOIIHOCTH, OTIYCKY JIEKTPOSHEPTHH, HANEKHOCTU
ANEKTPOCHAOXKEHUS. DT YCIIOBHS MPOBEPSIOT B KAXKJIOM roAy pacuy€THOTrO Nepuo-

na. JlomkHbI OBITH YUTEHBI pazinuud B 3aTpaTtax Ha JIDII no cpaBHMBaeMbIM Bapu-
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anTtam. [l komriekcHbIX 00beKTOB (I'DC) yunThiBatoT MU3MEHEHHUS 3aTpaT B JIpY-

TUX OTpaCsX.

5.3. Yuér HagéxkHocT

Hanéxuocts DOC sgBisieTcsS BaXXKHEUIIIUM CBONMCTBOM cUCTEMEL. [loa Haméx-
HOCTBHIO TTOHUMAIOT CBOMCTBO CHUCTEMbI BBHITIOJIHUTH 3aJlaHHbIe (DYHKIIMU B 3ajaH-
HOM OOBEME TMpHU OMNpeNeNEHHBIX YCIOBUAX (GyHKIMOHMpOBaHUS. HanaéxHocTh
O9C xapakTtepu3yeTcsi €€ CIOCOOHOCTBIO MPOTHUBOCTOSATHh PA3JIMYHBIM BO3MYIIIE-
HUSM, T10J] KOTOPHIMU TTOHUMAIOT JIF0ObIe U3MEHEHUSI CXEMbI U TIapaMeTPOB PEIKH-
Ma, BbI3BaHHBIC KaK IJIAHOBBIMU M3MEHCHHSIMU HAarpy3Kd U CXeMbl. Tak M OTKa3a-
MH 351eMeHTOB DC.

Hanéxuaocte DDC oOecrieynBaeTcs:

a) pe3epBUPOBAHUEM, T.€. CO3JaHUEM M30BITOYHOCTH dIeMeHTOB DIC nmyTéM
nyOIMpOBaHUs WIIM BBIOOpa TapaMeTpoB 000pPYIOBaHUS C 3aM1aCcOM;

0) co3maHueM IIeJIeHANPaBICHHOTO YIPaBJIEHUs, 111 KOTOPOro odecreye-
HUE TIOJIHOTO HCIMOJb30BaHUs pe3epBoB B OOC WM MUHUMU3AUUSA TMOTEPH U
yIepOoB.

HanéXxHoCTh M1 SKOHOMHUYHOCTH KaK MPaBUJIO MPOTUBOPEUMBBI, HO UX IPO-
THBOPEUYMBOCTh TAKOBA, YTO MO3BOJISIET HAWTH TIpuemsieMoe peiieHue. [loBbienue
MoKa3areyiel HaJé)KHOCTU — yBelnueHue 3aTpaT. CHUKEHHE ToKa3aTesnel Halexk-
HOCTH — TIOBBIIICHUE YIIEPOOB, HAHOCUMBIX CHCTEME, MOTPEOUTEISIM, OKPYIKaro-

nieit cpeae. Benuuuna yiiep0a oT HEJOOTITyCKa 3JIEKTPOIHEPTUU PaBHA

Y = yOtaBM [AN,Z[e(l)] )

rae Y, — yAenabHbIN ymepo;
t,, — JUIMTEIBHOCTH MEPEPHIBA DIIEKTPOCHAOKECHHS,
M[AN z[e(b] — MaTEMaTUYECKOE OXKUAAHUE 1e(PUIIMTA MOLITHOCTH.
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I'maBHas CII0KHOCTH - B OTBICKAHUH yO I KaXKI0TO KOHKPECTHOTO HOTpe6I/I—

tesnd. Ecim 310 ynaércs, To 3amady ONpENeleHHs palMOHAIbHON HaIEKHOCTU
MO>KHO pelaTh Kak Moj3aaady ontumusanuu pa3sutus 99C.

[TpuBenénnsie 3aTpatsl 3 gonoaHsoTca Y (puc. 5.4).

3=(3+Y)—>min

Klol'lT biﬂT K
KZOHT > KlOHT

Puc. 5.4. BeiGop onTuManbHOrO BapraHTa Mpu yuéTe HaAEKHOCTH

CreneHp 10CTOBEPHOCTH Y, 3aBHCUT OT XapaKTepa pelraeMon 3aauu.

Ha ypoBHe BbIOOpa cxeM 3JIeKTpOCHAOKEeHUs — yAenbHbIe YiepObl, nuddepenim-
POBaHHbIE TIO TUIAM, MPEANPUATHIM, TIIyOUHE U BUAY orpannueHuil. [Ipu npoek-
TUpoBaHUU pa3BUTHs 3nekTpocereit POC, OOC — yiiepObl CBSI3aHHBIE C OIPaHU-
YeHHEM HArpy3Kd PaOHHBIX I/CT, OT KOTOPHIX MUTAIOTCS Pa3UnIHbIC TOTpeOuTE-
mu. [lpu onTUMH3aLMU Pa3BUTHUS SIEKTPOCTAHLMN M OCHOBHBIX cerer OOC —
yIIepObl OT OrpaHUYCHHS MMOTPEOUTENECH CUCTEMBI.

OCHOBHBIMH HEJOCTaTKaMM Yy4E€Ta HAAEKHOCTH C MOMOUIBIO yiiepOa siBiis-

IOTCA:
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1) Gosblliasi MOTPEUIHOCTh B OMPEACICHUU Yo;

2) Hey4€T psa BaXKHBIX OTPULIATENBHBIX MOCIEACTBUN HAPYIIEHUS 3JIEK-
TPOCHAOXKEHUS, HE OIJAIOLIUXCSI SKOHOMUYECKON OLICHKE.

IToaTOMy 4acTo HCHOJIB3YHOT HOPMATUBBI HanéxHocTH. HopMupyroT: mpo-
YCKHBIE CIOCOOHOCTH 3JIEKTPOCETEN B HOPMAJIbHOM, aBapUIHOM U TOCJeaBapuii-
HOM pexumax; Ko3(QQGUIHUEHT 3amaca CTaTUHYEeCKOM YyCTOWYUBOCTH, PE3€pBbI T'eHe-

PUPYIOLIEN MOLIHOCTH.

5.4. Y4éT kauecTBa 3JIEKTPOIHEPIUH U OXPAaHA OKPY:KaloUIel cpeabl

KadecTBO nieKTpodHEPrUum OmpeneseTcss COCTOSHUEM JBYX OCHOBHBIX TIa-
pametpoB — yactoThl (f) u Hanpspkenus (U). Kauectso f u U B ocHOBHOM ompe/ie-
JSIeTCSl OTKJIOHEHUSIMU U KoseOaHussMu. OTKIOHEHHUS XapaKTepU3yHTCS OTHOCH-
TEJIbHO MEJJICHHbIMU H3MeHeHussMH. Konebanusi — ObICTphIE, KPAaTKOBPEMEHHbIE
n3MeHeHus. KauecTBo HampsiKeHUs: 3aBUCUT €II€ OT HECUMMETPUHM U HECUHYCOHU-
JATbHOCTH.

Bce atn nokazarenu Hopmupytorcs. Ecinu oHM Haxonarcs B HOpMe, TO CUH-
TAeTCs, YTO KAYECTBO DJEKTPOIHEPIHUH HE TpeOyeT ynydiieHus. Boixonm maroboro
MoKa3aTessl 3a MPeeabl HOPM MPUBOJIUT MPEK]IE BCEr0 K IKOHOMUYECKOMY YIIEP-
Oy, a B psijie clTydaeB K CHIDKCHHUIO HaJAEKHOCTH.

VYcraHoBIIEHHE HOPMATHBOB KAayeCTBA JJIEKTPOIHEPIUU O3HAYAET, YTO BbI-
XOJ] 32 UX MPeeibl HEJOMYCTUM MO0 COOOPAXKEHUSIM SKOHOMUYHOCTH U HAAEKHO-
ctu. Yuiep0 3aBe1oM0 OOJIbIIE 3aTpaT Ha HEIOMYIICHUE HAPYILICHHUS.

Bce cpaBHuBaemble BapuaHTHI JAOJKHBI YIOBIETBOPATH BCEM HOPMaTHBaM
KauecTBa.

Bpen nanec€Hunblil cpeie 0OMTaHUSI HE MOXXET U HE JIOJHKEH U3MEPSATHCSI TOIBKO
SKOHOMUYECKUM yiepoom. [Ipu cmabom Bo3aelcTBUM yiiepO OLICHUBAIOT IO 3a-

TpaTaM Ha BOCCTAHOBJICHHNC HOPMAJIBHOI'O COCTOSAHUA CPCADL.



90

OObIyHO 3amaua J0HKHA (POPMYIUPOBATHCSA TakK: KaK ¢ HAMMEHBLIMMU 3a-
TpaTaMH OOECHEeYUTh COOJIIOJIEHHE TOMYCTHUMBIX HOPMATHUBOB OTPULATEIBHOTO
BJIMSIHUS HA Cpely OOUTaHUS.

Oco0eHHO BakeH y4€T 3TUX HOPMATUBOB NpPHU BHIOOPE MECT pa3MeleHUs
anekTpoctaniuit (TOC u xkortenbHbIe Aat0T 10 27 % 0OMMX BpEeIHBIX BHIOPOCOB
cpenu Bcex oTpacineit npombiiuieHHocTH). Ha TOC yronsnoit Ha 100 MBT BBIOpO-

ChbI 3a IO COCTABJIIAIOT.

CEpPHHUCTHIN Ta3 138000 Tonn
JIMOKCHU] a30Ta 20900 ToHH
OKCHJ yriaepojaa 500 ToHH
YIJIEBOIOPOIBI 210 ToHH
30JI0Bast MbLIb 4500 ToHH

[IpeanouTuTENbHO UCTIOIB30BAaHUE ra3a. 3ajavya pa3MEUIeHUs dJIEKTPOCTaH-
U C YYETOM IKOJIOTUM PEIIAETCsS HE B IIOJHOM Mepe, T.K. YUET MaTepUAIIbHBIX U
KU3HEHHO BaXKHBIX IOCJIEACTBUN 3arpsi3HEHUN 3HAYUTEIBHO 3aTPyOHEH. 3ajgaya
pemaercss MyTéM CpPaBHEHUS IO SKOJIOTMYECKHUM MU TEXHUYECKHUM IIOKa3aTeNsIM
BO3MOXKHBIX MecT pasmenieHus. [Ipeanourenue otmaérest 6osee OaaronpusTHHIM
JKOJIOTMYECKUM YCIIOBUSIM PA3MELICHUS.

OueHka O0KHMJIaeMOr0 BO3JEHUCTBUS JJIEKTPOIHEPTrETUKU HAa OKPYKAOIIYIO
cpeay npu pa3pabOTKe MEPCHEKTHB €€ Pa3BUTUS MPOU3BOAUTCS ISl MOCIETHUX
JIET ATAIIOB PAa3BUTHUSL OTPACIIU C UCHOJIb30BAHUEM METOJAWK PETHOHAJIBHOIO YpOB-
HS M YKPYITHEHHBIX HOPMATHBOB YAEIbHBIX 3HAYEHUN IKOJOTMYECKUX MTapaMETPOB
Ha CJWHMIY TPOIYKIMW: HOPMATHBOB YJEIHHBIX BBIOPOCOB HOPMHUPYEMBIX 3a-
TPS3HSIONINX BEIIECTB B aTMOCGEpPy /Il BHOBh BBOJIUMBIX KOTEIIBHBIX YCTAHOBOK,
YKPYIHEHHBIX HOPM BOJIOMIOTPEOJICHHS U BOJOOTBEACHUS U T.1.

OxunaeMble 00BEMBI BHIOPOCOB 3arps3HAIONINX BEIIECTB U NAPHUKOBBIX Ta-
30B B aTMOC(epy HE JOKHBI MPEBBIIATh MPEACIbHBIX 3HAUCHHI, COOTBETCTBYIO-

IMUX KaK BHYTPUTOCYAAPCTBECHHBIM HOPMATHBHBLIM IIPHUPOJOOXPaHHBIM Tpe6013a—
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HUSM, TaK U TpPeOOBAHUSM MEXKIYHAPOJIHBIX KOHBEHIIMM, YYaCTHUIEH KOTOPBIX
sBisieTcs Poccus.

OxpugaeMble TOIOJHUTEIbHBIE IUIOIAAA OTBOAA 3€MENb 110 HOBEIE O0BEK-
TBI DJIEKTPOIHEPTETUKU CIEAYET OLEHUBATH 110 HOPMATUBAM UX YACIBHOM 3EMJIE-
€MKOCTH, 32 UCKJIIOUYEHUEM THAPOIIECKTPOCTAHIMN, TIIOMIAAN OTBOAA 3EMEND MOJ
KOTOpBIE B CUIy UHAMBHUAYaIbHOCTH ['DC OLEHHBAIOTCS MO MPOEKTHBIM JTOKYMEH-
TaM WK ONPEISIIIOTCS 10 00BEKTaM-aHaIOTaM.

KanuranoBnoxeHuss B OXpaHy OKpY>Karollled cpe/lbl Ha BHOBb BBOJHUMOE
SHEPreTUIEeCKOe 000PYyI0BaHUE B paMKax JCHCTBYIOIIMX MPUPOJTOOXPAHHBIX HOP-
MAaTHUBOB MPEAYCMATPUBAIOTCS B CMETax MPOEKTOB AJIEKTPOCTAHLIMN U YUYUTHIBA-
IOTCSI BMECTE C HEOOXOJAUMBIMU 00BEMaMM KAUTAIOBIOXKEHUN B CTPOUTEIBCTBO
BJIEKTPOCTAHUMM. JlOTIOJTHUTENBHBIE KAIIUTAJIOBIIOKEHHUS B OXPaHy OKPYXKarOIIEeh
Cpeabl MOTYT UMETh MECTO MPU Pa3MEIICHUH HOBBIX OOBEKTOB B PETHOHAX, Ie HE
JOTyCKaeTcs yBeluueHne 0ObEMOB BBIOPOCOB TEX 3arps3HSIONIUNX BEIIECTB, IO

KOTOPBIM B PCTHOHC IIPCBBINICHA ITPCACIBHO JOIIYCTUMAA KOHICHTPAIHA.

6. OCHOBbI MOAEJNPOBAHUSA PASBUTHUS DJHEPTTOCUCTEM

6.1. O01mMe NOHATHUS 0 KHOEPHETHYECKOM MO/JeJIMPOBAHUNI

29C, Bxoasamas B TOK, npeacraBiseT ¢ TOUKU 3pEHUSI YIPABIECHUS U MO-
JICTMPOBAHUS TaK Ha3bIBaeMYIO OOJBIIYIO cucTeMmy. bombinas cuctema oOmamaer
CIEIYIOIIMMHU CBOMCTBAMU:
® [ICJIOCTHOCTHIO — BCE YAaCTH CUCTEMBI CIykKaT OOIIeH Iedu U JOJKHBI pac-
CMaTpUBATHCS B €IUHCTBE;
® MHOTOCBSI3HOCTBHIO — U3MEHEHUE OJHOTO MapaMeTpa BIHUSET HA BEIUYUHY

MHOTHX JIPYTHX;
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® JMHAMUYHOCTHIO — HENPEPHIBHOCTHIO U3MEHEHUS CTPYKTYPbl U XapaKTepH-

CTHK CHUCTEMBI;

® HaJU4YMEM Y CUCTEMBbI CBOMCTB, KOTOPBIX HET y COCTABISIOUIUX €€ 3JIEMEH-

TOB.

Jlist OoNbIION CUCTEMBl XapaKTepHa HEIMOJHas MO3HAaBa€MOCTh KOJIMYECTBEH-

HBIX TIOKazaresnei, 600l 00beM HH(pOpMaLUK U TPYTHOCTH BbIOOpa pelieHui
10 YIPABJICHUIO PA3BUTHEM.
VYnpasnenne O9C OCYyLIECTBISIOT NYTEM IUIAHUPOBAHUS M IPOECKTUPOBAHUS Ha
pa3IUYHBIX BPEMEHHBIX 3Tanax. [Ipu nmiaHupoOBaHUM Pa3BUTHUS HYHEPTrOCUCTEMBI
BCe €€ MOJCUCTEMBI PacCMaTPUBAIOTCS BO B3aUMOCBs3U. CBs3HM, 00bEIUHSIONINE
MIOJICUCTEMBI, SIBJISIOTCS B OCHOBHOM HMH(OpMainmoHHbIMU. [lonHOCTRIO popmanu-
30BaTh OMMCAHUE NPOIECca Pa3BUTHS HE Bcerja yaaércs.

Mopenu pa3BUTHSL SHEPTOCUCTEM MOXKHO pa3/IeUTh HA JIBa TUIA: TUHAMU-
YEeCKHe U CTaTHYECKUeE.

JIist iMHaAMU4YecKol cucTeMbl (MOJIENN) XapaKTepHO W3MEHEHHE BO BPEMEHHU
COCTaBa W MapaMeTpPOB OOBEKTOB, UTO SIBISIETCS CIEJICTBUEM H3MEHEHHUS BO Bpe-
MEHU TpeOOBaHUM, MpPeabsABIsieMbIX K cucTeMe. OOBEKThl CHUCTEM MOTYT OBIThH
BBEJICHbI B CTPOM JECHCTBYIOIIMX B Pa3jIWYHbIE MOMEHTHI BpeMeHH. M3mepkku
IIPOU3BOJICTBA OOBEKTOB U3MEHSIOTCS BO BPEMEHU M MOTYT 3aBHCETh OT Mapamer-
POB M pexuMa paboThl APYruX OO0BEKTOB. J[MHaMu4eckas cucTtemMa — 3TO Helpe-
PBIBHO pa3BHUBAIOIIASICS CUCTEMA.

Cratnyeckas cuctema (MOjeNb) He 00JaJaeT Ka4yeCTBOM M3MEHYUBOCTH, B
HEH BCE MOCTOSIHHO BO BPEMEHM: COCTaB M MapaMeTpbl 0OBbEKTOB, PEXUM paldOTHI,
U3JIEpKKU Tpou3BojcTBa. CTaTUyeckass MOJEIb MOXKET PacCMaTpUBATHCA Kak
YIPOIICHHUE B TEX CIy4asix, KOTJa 3TO HE MPUBOJIUT K OOJIBIITUM OMIHOKaM.

JluHaMKKa pa3BUTHS SHEPreTUYECKUX CHUCTEM XapaKTepU3yeTcsl JIBYMs

CBOMCTBaMMU;

1.  IIpu ogHOM M TOM e COCTOSHUHM B MOMEHT {=7 , HO npu pa3HbIX Ba-

pUAHTaxX Iepexoga K 3TOMY COCTOSHMIO OT HauyanbHoro cocrtosuus (=0
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(puc. 1.1) 3aTpaTsl pasznuunsl He Tobko Ha otpeske [0, 7], Ho u Ha nocnes-

uem orpeske [z, T].

1

N/l
§ Yor
S 32
4 o
I
b
§

Puc. 6.1. I'padpuk pa3BUTHS CHCTEMBI

2. OnTUMalIbHOE COCTOSIHUE CUCTEMBI B MOMEHT (=7 ¢ TOYKH 3PpCHUA
BCCro Cpoka OIITHMHU3aAllN T MOXET 3aBHCETHh OT Tpe60BaHHﬁ )41 YCHOBHﬁ,

MpCaABABIIICMBIX K CUCTCMC B Ooinee IMO3AHUC MOMCHTBI BPCMCHHU t>1. Onru-

MaJbHOE COCTOSIHUE B MOMEHT BPEMEHHU T HE MOXKET OBbITh HaiijieHo 0e3 yuéra
nanpHenmero pa3BuTusa. ONTUMANIBHBIA NJIAH Pa3BUTUSL CUCTEMBI HE MOXET
OBITH O€3 AOMyIeHNH U TPYOBIX OMKUOOK pa3Ae/iéH Ha HE3aBUCUMBIC YaCTH.

Jlist BeIOOpa ONTUMANIBHOTO IJIaHA pPa3BUTasi SHEPreTUKH HEOOXOIMMO IIO-
CTPOUTHh MHOXECTBO BO3MOKHBIX BapUAaHTOB PAa3BUTHUS, IKOHOMHYECKU OLICHUTH
KXl M3 HUX W BHIOpaTh HamwIydlni. Pemenue Takoil 3aj1aun BhI3bIBACT OOJIb-
HIvMe 3aTPYyAHECHHS, T. K. MHOTHE CBSI3M SHEPrOOOBEKTOB U3BECTHHI JIUIITL MPUOITH-
KEHHO, YCIIOBUS (PYHKITMOHUPOBAHUS OIPEACIICHbI HEOTHO3HAYHO.

CucTeMHBIN TIOJIXO0]T TO3BOJISIET BBISIBUTH (DYHKITMOHAIBHBIE 3aBUCUMOCTH JIJISI
CJIOXHBIX, TOTHOCTHIO HE (OPMAITU3YEMBbIX CHCTEM M OOECIEYHThH JIydIlee IMpH-
crocoOJIeHHE K yCIIOBUSIM BHEITHEH cpeapl. B HacTosmee BpeMsi CHCTEMHBIHN MO/-
X0Jl (METOZl) COAEPKHUT PsSJ IBPUCTHUYECKUX, MOTHOCTHIO HE (POpMaM30BaHHBIX
MPUEMOB, TO3BOJISIIOIINX PElIaTh CIOXHBIE MPoOsieMbl yrpaBieHUsl. OCHOBHBIMU

9TallaMu CUCTCMHOTI'O I10AX0A4a ABJIAIOTCA:
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1) Beigenenue uccneayemoit 39C u3 o01el cucTeMbl SKOHOMUKU U (hopMy-

JIMPOBKA 3a1a4u €€ ONTUMU3ALINY;

2) onucaHue BHYTPEHHEH CTPYKTYpbl U CBOMCTB CUCTEM, T. €. OCTPOEHUE

UEPAPXUH PEATIbHBIX JIEKTPUYECKUX CUCTEM;

3) SKBHUBAJIEHTUPOBAHUE CUCTEM B COOTBETCTBUU C MPHUHATOUW Hepapxuel u

dbopMynHpoBKa 3a/1ay, pelaeMbIX JJIs KaXI0H SKBUBAJICHTHOW CHUCTEMBI (I10-

CTpOEHHUE UepAPXUH 3a/]a4 IUNIAHUPOBAHUS U MTPOCKTUPOBAHUA );

4) mOCTpOEHHE KOMIUIEKCAa MAaTEMATHYECKUX MOJENEH JJIsl PELICHUs 3aiad

ontumu3zanuu II9C.

JIns KOJWYECTBEHHOW OLIEHKM PELIEHHWH 3aay ONTHUMHU3ALUMU HCIOJIb3YIOT
KpUTEpPU ONTHUMAIbHOCTH, KOTOPOM MO3BOJSET YCTAHOBUTH COOTBETCTBUE TOJIY-
YEHHOI'0 PELICHMs 3apaHee IOCTABJIICHHOM Lienu. MaremaTndeckoe BBIPAKEHUE
KpUTEPUS HA3bIBAIOT (DYHKIIMOHAIOM IIeJH (11e7eBOM QyHKIUEH ).

B sxoHOMHMYECKHX 3a1a4ax pasBUTHUA CUCTCMBbI (I)YHKHI/IOHEUI OcJan €CTh YHCJIO

(0, KOTOpOE 3aBHCHUT OT BHJAa (QYHKIHUH X(t) [1apaMETPOB COCTOSIHUSI CUCTEMBI U
byHKIIUN Y(t) [1apaMEeTPOB YIPABICHUSA 3TOM CUCTEMOU IPU UHTETPUPOBAHUN HA

orpeske [0, T] no neszaBucumomy napamerpy 1 (Bpemenn):

@ = |[x®),Y @®)]dt

Ot—’—|

rae X(t) u Y(t) — Bexroprsie bynxmpmm:

X(t) = [%, (1), X, () .., X, ()]
Y () = [y, (), Y, (0 Vi (D))

N3MeHATbCST MOTYT HE TOJIBKO 3HAYCHUS X(t) 151 Y(t), HO W BHUJ 3TUX (PYHK-

uuid. B atoM otinmumne pyHkiuonana ot crnoxkHoit ¢pyukiuu. Ilpu pazduenun ot-
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peska [O, T] na T pasueix unrepsanos (I, 2, ...t...,T) mmurensuoctsio At

(4t=1) dpynkuuonan uenu uMeer B
.
7 Z(Xt ’Yt) ,
t=1

rae Xi,Y; — AHCKpEeTHbIC 3HAYCHHS (yHKIHIL X(t) u Y(t) Ha Ka)KJIOM MHTEpBaJe
t=1,2,...,T.

OTOT BUA (PYyHKIMOHANA MMOIYYHI HauOOJIbIlIee pacpOCTpaHEHHE.
Kax/oe BO3MOXHOE 3HaueHHe Xi,Y; Ha3bIBACTCS IOMYCTUMBIM IUIAHOM Pa3BH-
THS.

OYHKIIMOHANI JTIOJDKEH OBITh 3alKcaH TakK, YTOObI KaKIOMY JOMYCTHMOMY
IIaHy (BapuaHTy) OBLIO MOCTAaBIEHO B COOTBETCTBUE OAHO 4mcio (). Cpeau Bcex

AOITYCTUMBIX IIJIAHOB (BapI/IaHTOB) JOJIDKCH OBITH XOTS OBI OIHH, COOTBCTCTBYIO-

Uil dKCTpeMyMy (yHKIHMOHana. B psane ciydaeB MOXKeT OBITh, YTO () MMEET

MHOKECTBO JIOKAJIbHBIX dKCTpeMyMoB. Cpean HUX MOXKHO BBIOpaTh MPEBOCXOS-
U BCE OCTalbHBIC — II00aBHBIN dKCTpeMyM. [1naH pa3BUTHS CHCTEMBI, I0CTaB-
JSFOIIAMA 3TOT SKCTPEMYM Ha3bIBA€TCSI ONTUMAJIbHBIM.

Ecnu onrumusanus mpecienyeT HECKOJIBKO HE CBOAMMBIX OJHA K JIPYrou
eJIe, TO Il KaKI0M M3 HUX JIOJDKEH CYIIECTBOBATh CBOM (yHKIIMOHAN. Takyro
ONTUMM3ALMIO HA3bIBAIOT MHOT'OLIEJIEBOM.

B nacrosee BpeMs 11l ONTUMU3ALNANA PA3BUTUS SJHEPTOCUCTEM MPUMEHSFOT
marematuueckue mozaenu (MM), omuchiBaromue CBOWCTBA, OOBEKTHI U CBSI3U B

BHJIE HEKOTOPOM CUCTEMBI YPABHEHHI NMEPEMEHHBIX U JIOTUYECKUX ycnoBuid. MM
COCTOMT M3 (yHKIMOHANA LENH (), YPaBHEHUH CBA3HM MEKIY IapamMeTpaMH CH-

CTCMBbI.

n
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OFpaHI/I‘IGHPIfl, YKa3bIBalOMIMX Ha JOIIYCTHMBLIC IPCACTIbl U3MCHCHUS I1apaMCTPOB

WM HEKOTOPBIX UX PYHKIUH:

Ximin < Xj <X ]=212,...,n,

k=12,..,1.

jmi

D

jmax !

<@ (X)<D

kmin K max ?

MM cocTaBisIOT TakK, YTOOBI KX MOXKHO OBLJIO TPUMEHSATH HE TOJBKO K KOH-
KPETHOM CHCTEME, HO M KO BCEMY KJIAcCy aHAJOTMYHBIX CHUCTEM IPU PEUICHUU
JaHHbBIX 3a/1a4. [Ipu pemeHnn pa3indHbIX 3a7a4 g OJHON CUCTEMBbI €€ CBOMCTBA
YUHUTBHIBAIOT C PAa3IMYHON CTENEHBIO JAeTanu3anuu. MM pemaror Ha OBM paznnu-
HBIMU METOJaMU MAaTEMAaTHUYECKOro MPOrpaMMHUPOBAHUSI UJIU MO 3BPUCTUUYECKUM
nporpamMmMmaMm. BeiOop Mojenu u BBHIOOp MeToAa pelieHds B3auMOOOYCIOBJICHBI,
OJIHAKO MEPBUYHOU SIBIISIETCS MOJIEIIb.

Pazpabotka MM u MeTOZ0B WX pEIIeHHs] JOJDKHA OMUPAThCs HA 3HAHUE
CBOMCTB uccienyemMon cucremsl. s ontumuzanuu pazputus D9C BaXkHOE 3Ha-
YEHUE MMEET OTHOUIEHUE ONMPEACIEHHBIX (AETEPMUHUPOBAHHBIX) H HEOIpPEIEEH-
HBIX (PAKTOPOB, BIMSIONIMX HA PAa3BUTHE CUCTEMBI. BOJbIINE CHUCTEMBI UMEIOT
JBOWCTBEHHYIO IIPUPOY, KOTOpasi MPOSBIIIETCA B CIEAYIOLIEM. bompline CucTeMsl
U WX KPYIHbIE COCTABHBIC YACTH MOJABEPKEHBI CUIILHOMY JIEUCTBUIO OOBEKTHUBHBIX
3aKOHOMEPHOCTEH M MPUYNHHO OOYCTIOBICHHBIX CBSI3€H, U B ’TOM CMBICIIE BBICTY-
NalT KaK JEeTePMUHHPOBAHHBIE cUcTeMbl. OTHAKO NIEMCTBUE ITUX 3aKOHOMEPHO-
CTEU W CBSI3€M MPOSBISAETCS TOJBKO B BUJIE TEHICHUMHU, IOCTOSIHHO HApyLIA€MOU
JeNCTBUEM OOBEKTUBHBIX M CyOBEKTHUBHBIX CIydalHBIX (hakTopoB. CyIiecTBOBa-
HUE TakuX (aKTOPOB M OTPAHMYCHHOCTH HAIIUX 3HAHUN CHUCTEMBI JenaioT e€ Oy-
AyIIee HEOAHO3HAYHBIM, T.€. MOSBIISIOTCS 3JIEMEHThl HEONPEAEIEHHOCTH B Pa3BH-
TUHA CUCTEMBL.

W3 mpusHaHusi NBOMCTBEHHOW MHPHUPOJLI OONBIIMX, CUCTEM CIEIYET, BO-
MEPBbIX, HEOOXOJAMMOCTh IIMPOKOTO H3YYEHHUS 3aKOHOMEPHOCTEW WX pPa3BUTHS,

BO-BTOPbIX, IIPU3HAHHUC HCﬁCTBHﬂ B HUX IIPHUHIMIIA HeOHpeI[eJ'IéHHOCTI/I, IIpruHHUMa-
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CMOIro KakK HCBO3MOXHOCTb OAHO3HAYHO IMPCABUACTb HAWIYYIOHWC YCIOBHA M

HaWJIy4lIHC BapUAaHTLI PA3BUTHA.

6.2. MHepapxus moacucreM M 3a1a4 Pa3BUTHS FJHEPreTHYECKOI0

X039HCTBA

CucTtemMHBIN MOJIXOA K JHEpreTuke TpeOyer, Mpexkae BCero, 000CHOBAHHOTO
BBIJICJICHUS] TOTO KPYIHEHUIIIET0 MEKOTPACIEBOTO KOMIUIEKca 13 Oosee 001en cu-
CTEMBI HAPOJHOTO X03sicTBa. HapoHoe X03iMCTBO SABISIETCS OOJIBIION CUCTEMOH,
KOTOPYIO MOXXHO MPEJCTaBUTh COCTOSIIIEN M3 MOJUYMHEHHBIX cucTeM, Kaxayro u3
ATUX CUCTEM, TAKXKE SIBJISIOMIMXCS OOJBITMMH, MOXKHO, B CBOIO O4Yepeib, pasje-
JUTh HA TOAYMHEHHBIE U T.J. B pe3ynbraTe Mbl IME€EM HEKOTOPYIO HEPAPXUUECKU

OCTPOEHHYIO COBOKYITHOCTD 00JIBINNX crcTeM (puc. 6.2).
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Puc. 6.2. BHemHue cBSA3M SHEPTeTUUECKOTO X03sHCTBA

Ha Briciiem ypoBHe uHpOpMaIs YKpYIHEHa, U MOXHO ONPEICTUTh JUIIb
OOIIlyI0 CTpAaTerui0 pa3BUTHUSI SKOHOMHKHU W €r0 OCHOBHBIE MMOKAa3aTeNIM: HalUO-

HaJIbHBIN A0X0J, MaTCPHUAJIBHBIC U TPYAOBLIC PCCYPCHI U T.1.



98

Ha BTOpom, Oosiee HU3KOM ypOBHE pacroyiaraloTcs OTpaciieBble KOMIUIEKCHI,
KOTOpPBIE, B CBOIO OYepe/lb, 00bETUHSIOT MOICUCTEMBI TPETHETO YPOBHSI.
[Ipy MpPOEKTHPOBAHWH OTPACIECBBIX CHCTEM JOJDKEH OBITh OpraHH30BaH OOMEH
uHpopmalmeit ¢ 6osee 00IIEH CUCTEMOM U CMEXKHBIMU OTPACIEBBIMH KOMILJIEK-
CaMH.

B ocHOBY nepapxudeckoi CTpYKTYpbl JHEPIreTHUECKOTO X03SCTBA MOI0XKE-
HBI TPOM3BOJICTBEHHBIN (OTpaCieBOi) M TepPUTOpHATBLHBIN Tpu3Haky (puc. 6.3). B
HACTOSIIIEe BPEMS BBIICISIOT YEThIPE OTPAceBble CUCTEMBI BEPTUKAIBLHOTO THUIIA,
B COBOKYITHOCTH 00€CIIEYMBAIONINE HAPOJHOE XO3SHUCTBO BCEMH BHJaMU YHEPTHUH
1 TorumBa: O9C (¢ y4éToM IEHTPAIM30BAHHOTO TEIJIOCHA0XKeHHs ), HeTe-, Tazo-

u yriecHabOxenus. ChopMupoBaHa CUCTEMA /IEPHON SHEPTETUKH.
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Puc. 6.3. Uepapxust OONBIINX CUCTEM DHEPTETUKH

[[Inpoxkasi B3aMM03aMEHAEMOCTb TPOAYKIIMH 3TUX CUCTEM M CYIIECTBYIOIINE
MEXJy HAUMHM TECHbIC PEKUMHBIE B3aUMOCBSI3M MPUBOJAT K MX OOBEIMHEHUIO, B
Envnyro o01IesHepreTHYecKyo CUCTeMy (TeppUTOpHalibHbIE CBs3HM). Tepputropu-
aJbHBIC CBSI3M, HA3bIBAEMbIE TOPHU3OHTAJIBbHBIMH, MPOSBISIOTCS HE TOJIBKO Ha
YpPOBHE CTpPaHbI, HO U OTJACIBHBIX YIKOHOMHYECKUX PalioOHOB, y310B. Takum obOpa-

30M, OOJIBILINE CHUCTEMbI B DHEPreTUKEe (POPMHUPYIOTCS IMOJ BIUSHUEM KakK BEpTH-
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KaJIbHBIX, TAK U TOPU3OHTAIbHBIX CBsi3el. KOHEUHBIM 371€MEHTOM OOJIBIIINX CUCTEM
SHEPIreTUKU SIBJISIIOTCSA MPEANPUSTUS-TIPOU3BOIUTENN SHEPreTUUECKON MPOAYKIIUU
u e€ morpeduTenu. 10 00IIKMe IJIEMEHThl BEPTUKAIBHBIX U TOPU3OHTATBHBIX CH-
CTEM.

Hepapxuto 3aga4 ONTUMHU3ALMU YHEPreTUYECKOTO XO35MCTBA, CO3JAIOT Ha
0a3e MPUHITON UePAPXUU IHEPTETUUCCKUX CUCTEM. JJIST KaXKJ0M CUCTEMBI PEIIatoT
LEJIYI0 COBOKYIHOCTh MPOEKTHO-TUIAHOBBIX 3adad. Llenas cucremHoro moaxoaa —
yIOPSIOYUTh 3TH 3aJa4M TaK, 4TOOBI MOJIydEHHAsl uepapxus 3ajad ObLia JOCTa-
TOYHO TIOJHOM, He JOIycKaja uX TyOJupoBaHUS U OJHOBPEMEHHO oOecreyuBasia
Pa3pelIuMOCTh KaXJ0M 3aJauyd B MPUEMJIEMBIE CPOKH C TIOMOIIBI) UMEIOITUXCS
BBIYHMCIIUTEIILHBIX CPEJICTB.

[TocTaHOBKa 3a/ja4u ONTUMH3AIMU CHJIBHO 3aBUCUT OT JJIUTEIBHOCTH pac-
cmatpuBaemoro nepuoaa pazButusi IIC. [loatomy 3amaun noswkHbl auddepen-
IUpOBAaThCA IO dTamnaM pacu€THoro nepuona. Ha kaXaoMm BpeMEHHOM dTame pe-
[ICHHE 3aJa4U BBITIOJIHAIOT C PAa3IMYHON IITyOMHOM M JIETaTbHOCTHIO MPOPAOOTKHU
BonpocoB pa3Butus OIC, T.e. B 3aBUCUMOCTH OT CTagui IJIAHUPOBAHHUS. ITO
OTIpEJIEISIETCS] OTPAHUYEHHOCTHIO BRIYMCIUTENBHBIX CPeNCTB. Takum oOpa3zom, s
3a/1a4 ONTUMU3AIMU JIOMOJIHUTEIBHO BBOJAT BPEMEHHOW M CTAJMMHBIN YpPOBHU
UEpapXuH.

Paznuuaror cnenyromue sramnsl ynpasieHus pazsutus 93C: 1) moarocpou-
HOE MPOTHO3UPOBaHUE pa3BUTHS cucTeMbl Ha nepuoj 20 — 30 net Bnepéxn; 2) nep-
CIIEKTUBHOE IIPOCKTUPOBAHUE pa3BUTUS cucTeMbI Ha nepuo 10 — 20 net Bnepén;
3) mepcreKTUBHOE MJIaHUPOBAaHKE Pa3BUTHS cucTeMbl Ha 5 — 10 net Bnepé .

Ha »sTane goarocpoyHoro mporHo3upoBaHus OMPEAENSIIOTCS OCHOBHbBIE TEH-
nenuuu pazputusi cucteMsl (EQC u cexuuit EQC). JlonrocpoyHoe nporHo3upona-
HUE OCYIIECTBISIETCS B OCHOBHOM B paMKaxX OOLIEIHEPreTUYECKOM CUCTEMBI, TIe
BBISIBIIIIOT OOBEKTUBHBIE 3aKOHOMEPHOCTH PAa3BUTUSI DHEPTEeTUKHU, U €€ TeXHUYe-
CKOI'0 TMPOTrpecca; BBISICHAIOT HauOosee BEpOSTHbIE M3MEHEHHS! MOTPEOHOCTEHl B
ANIEKTPUYECKON M TEIUIOBOM SHEPrUHU; U3Y4YaloT MOTPEOHOCTH B OCHOBHBIX BHJAX

SHEPreTUYECKUX PECYPCOB.
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OCHOBHBIM METOJIOM JOJTOCPOYHBIX MPOTHO30B HAJ0 CUUTATh BHICOKOKBA-
TU(GUIIMPOBAHHYIO SKCIIEPTHYIO OIICHKY.

Ha stane mepcrnekTUBHOTO MPOCKTUPOBAHUS OMPEACISIETCS CTPYKTypa pas-
BUTUS CUCTEMBI (B COOTBETCTBUU C €€ nepapxuei) u pa3padaTbIBalOTCs MPUHIUIIBI
U METOJIbl YIpPaBJICHUS PEKUMaMU. ITOT BPEMEHHOMN HSTal SBISETCS OCHOBHBIM
s pewienus 3anad passutus EQC, O9C, yto onpeaenseTcs pealbHbIMU CpOKam
CTPOUTEIIBCTBA YHEPTETUUECKUX OOBEKTOB.

Ha nepgoii craguu paccmatpuBaercs pazputue EDC B paMmkax ob1iesHepre-
TUYECKOU cucTeMbl. B pe3ynbTare peiieHus: dTON 3a7a4ul OMpPEAeIISIIOTCS: 00IIue
HaIPaBJICHUS PAa3BUTHSI SHEPTETUUYECKOTO XO35UCTBA CTPaHbI; ONTUMAJIbHBIC MPO-
MOPIIMH PA3BUTHS OTPACIIEBBIX CUCTEM; DJIEKTPOIHEPTETUHICCKOM, Ta30BOM, HedTe-
U yriiecHa0Xarolen.

s EDC onpenensitorcst TEMITBI BBOIAa MOIITHOCTEN pa3IuYHbIX THIIOB AJIEK-
TPOCTAaHLMHU 1O OTACNIBHBIM palloHaM cTpaH (eBporeiickas yacth, Ypaiu, Cubups u
JanpHuii BocTOK), BUIBI SHEPTETUUYECKUX PECYPCOB, UCIIOIB3YEMBIX Ha AJIEKTPO-
CTaHIUSAX, TMPOMYCKHBIE CIIOCOOHOCTH MEXKPANOHHBIX JIMHUW 3JIEKTpONepesadH.
Ha stom stane POC u O9C paccMaTpuBaroTcs BECbMa YKPYIHEHHO.

Ha Bropoii ctaguu pemaercs 3aadya ONTUMU3ALUUM PA3BUTUSA CTPYKTYpbI
JHEPreTUYECKOU CUCTEMBI KaK CaMOCTOSITEJIbHOW OTPACIEBOM CHUCTEMBI C 3aJ1aH-
HbIMU BHEIIHHMH CBA3SMH C JPYTHUMH cucTeMamu. K Takum CBA3SM OTHOCSATCS:
npuOIMKEHHOE pachpeelieHue MOTPeOIeHusI STIEKTPOIHEPTHUN U TeIjia 1Mo OT-
nenbHbiM ODC; KOJIMYECTBO SHEPTreTUYECKUX PECYPCOB, BBIACISEMBIX JJIs AJIEK-
TPOCTAHLIHH.

Ha Tpetweil cranumu yrounsiercsa pasButue otaeiabHbix OOC. 3aech ocy-
HIECTBJISICTCS YBSI3KAa UX Pa3BUTHUSL C Pa3BUTUEM PErMOHAIBHBIX OOIIEIHEPreTuye-
ckux cucteM. Ha naHHOU cTaauu MPOEKTUPOBAHUS YTOUHSIOTCS CTPYKTYpPbI T'eHe-
pupyromux MomtHocteit O9C, 3MEKTPUUYECKUE CBSI3M, pa3MEIICHUE AJICKTPOCTaH-
1007178

B psne cnydaeB no pesynbrataM yroyHEHHOW ontumuszauuu OOC 1OIKHBI

KOPPEKTUPOBATHCA pelleHus, NpuHsAThie 111 EDC B menom.
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6.3. HNupopmanus u e€é NPOrHo3MpoBaHUE NMPU ONTUMHU3ALHUN PA3BUTHS

IHEPTOCUCTEM

[Ipu onTUMU3alUK B MHOTOJIETHEM pa3pe3e BHYTPEHHUE U BHEIIHUE CBSI3H,
00BbEIUHSIONINE YHEPTETUYECKUE CUCTEMBbI, MPOSBISAIOTCS Kak MH(GOPMAIMOHHEIE.
Nudopmaiiust B 23HEPreTUUECKUX CUCTEMaX MOXKET OBITh pa3jieieHa Ha TPU THUIIA:
JNE€TEPMUHUPOBAHHYIO, BEPOSITHOCTHYIO U HEOTIPEACIEHHYO.

K nerepmunupoBanHOM WH(pOpPMAIMM OTHOCUTCS B OCHOBHOM OIHCAHUE
TEXHUYECKUX XapaKTEPUCTHK O0OOPYAOBAHUS DHEPTrOCUCTEMBI U (HU3NUYECKUX MPO-
LIECCOB MMPOU3BOJICTBA U PACIIPEACIICHUS SHEPTHH.

BepositHocTHast mHbOpMalKs BKIIOYACT ONMKMCAaHUE CIydalHBIX TTapaMeTpoB
U MPOLECCOB C M3BECTHBIMM 3aKOHAMM PaCIpEICNICHUSI, KOTOPbIE MOKHO MCIIOJb-
30BaTh U B OyaylieM (HampuMmep, XapaKTepUCTUKU KOJeOaHUsl Harpy3KH, BOIHBIM
pexkum ['2C u ap.). K BepossTHOCTHO-HENOJIHON HH(GOPMAIIMH OTHOCSITCSI CBEJICHUS
C M3BECTHBIMM U3 OIBITA 3KCIUTyaTalluy 3aKOHAMH pacCIpeeNIeHUs, IIEPEHOC KOTO-
pBIX B OyJylliee Majo JOCTOBEPEH, U CBEJCHHs C HEM3BECTHBIMHU 3aKOHAMHU pac-
peAeseHus, 1Sl KOTOPhIX MOKHO 33/1aTh JIMILIb BO3MOXHBII MHTEPBaJl 3HAYCHU.

Heonpenenénnas nudopmaiusi IpuMEHUTEIHLHO K ONTUMHU3AIIMOHHBIM pac-
4yéTaM B DHEPTeTHKe, 00YCIOBIIEHAa HEOMPEIeTEHHOCTHIO 3HAHUM O PSJIE BHEIIHUX
YCJIOBUM, CYIIECTBEHHO BIIMSIOIIMX Ha MEPCIEKTUBBI Pa3BUTHUS dHEpreTuku. K
ATOMY BUIY MHPOpPMAIUA OTHOCATCS: 1) MOTpEeOHOCTH B pa3IMYHBIX BUJAX dHEP-
U, oOmpeAensieMble TEeMIaMHU pPa3BUTHS HSKOHOMHUKH; 2) TeMIbl Hay4yHO-
TEXHUYECKOr0 MPOrpecca B CMEXKHBIX OTPACIAX MPOMBILIIJIEHHOCTH (3HEproManiu-
HOCTPOEHHUM, METAJUTYPrUUd U [Ip.), KOTOPbIE OMPEACINISIIOT CPOKH, MPOU3BOJICTBA
HOBOTO 000pYy/IOBaHUS; 3) YCIEXH Ie0JIOTO-MIOMCKOBBIX PA0OT B OTKPHITUN HOBBIX
MECTOPOKJICHUM HIHEPreTUUYECKUX PECypcoB; 4) HM3MEHEHHE BO BPEMEHH HKO-
HOMMYECKHX MPONOPIIMN B CMEXKHBIX OTPACISAX MPOMBIIIJIEHHOCTH U HA TPAHCHOP-
T€, KOTOpBIE OMPEIESAIOT 3aTPaThl B SHEPreTUKE; 5) OrpaHUYCHUS MO KaluTallo-

BJIOKCHUAM, MAaTCPHUAJIBbHBIM U TPYJOBBIM pCCypCaM.
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[lonsiTue nHPOpMaLMU BKIIIOYAET B ¢€0s1 UCXOJHBIE TAHHBIE JJIsl ONTUMU3A-
MU U, KPOME TOI0, XapaKTepU3yeT YpPOBEHb 3HAHUU 00 OOBEKTE, BKIIIOYAS U UX
HEOoNnpeAeNEHHOCTD, LEIN YIPABICHHS, MEXaHU3M MPUHATUS PELIeHUH, UX peau-
3alMI0, KOPPEKTUPOBKY U T.I.

CoOTHOIIEHUE THUIIOB MCMOJIB3YyeMON HMH(OpPMALUUA CYHIECTBEHHO 3aBUCHUT
OT BPEMEHHOTO 3Tana ONTUMHU3AIMU U yIpaBieHus cuctemoil. Yem Ommxe pac-
CMaTpHUBAaEMbIi MJIAHOBBIA NMEPHOJ BPEMEHH, TeM OOJIbIlIe A0Js IETEPMUHUPOBAH-
HOM U BEpOSTHOCTHO-ONpPEEAEHHON HH(POpMaLIUU.

Baxxnoe MecTo npu ONTUMHU3AIMN PA3BUTHS CUCTEM MPUHAIJIEKUT MOTPel-
HocTH MH(popmaruu. OOBIYHO TOJT OTPEITHOCTHIO MOHUMAIOT OTKJIOHEHUS (+) OT
HEKOTOPOTO MCTUHHOTO (CpeAHero) 3HaueHus. Ho mpuMeHeHwe TepMHHA «II0-
IPELIHOCThY K 3HAYUTENBHOM YacTH HEONpeneNEHHON MHPOpMallud UMEET UHOU
cmbici. Takas uH@opmalus MOXKeT ObITh HEONPEeAeIEHHON M0 CBOEMY CYIIECTBY.
CrnenyeT TOBOPUTH O BO3MOKHOM JMAINa30HE W3MEHEHHS KOJUYECTBEHHBIX JaH-
HBIX.

[IpnunHON HETOYHOCTH PE3YJIbTATOB pacy€ra, MOMUMO HEONPENEIEHHOCTH
UCXOJHOM MH(MOpPMAIMKM, MOXKET OBITh: 1) SKBHBAJICHTHUPOBAHUE CUCTEM; 2) TIPH-
OJIKEHHOE MOJICITMPOBAHNE CUCTEMBI, KOTJa €€ pealbHble CBOWCTBA 3aMEHSIOTCS
YOPOIIEHHBIMU; 3) YKpYMHEHUE (arperupoBaHUE) UCXOAHBIX JAHHBIX, CBA3aHHBIX
C 0COOEHHOCTSIMU SKBHUBAJICHTUPOBAHUS U MOJICIUPOBAHUS CUCTEM; 4) OIINOKHU B
U3MEPEHUSAX AIEKTPUUECKUX, THAPABINYECKUX U APYTUX BEJIUYUH; 5) HAKOILJICHHUE
omuboK npu cuéte Ha IBM.

KonnuecTBeHHas OllEHKA BCEX 3TUX NOTPEIIHOCTEN B OTAEIBHOCTU U, OCO-
OCHHO, B MX COBOKYITHOCTH JIOCTaTOYHO CJIOKHA WJIM HEBO3MOXKHA, T.K. OTCYT-
CTBYIOT 3TAJIOHHBIE KPUTEPUU TOUYHOCTH Pacy€TOB M M3MepeHui. B 3Tux ciyyasx
BBITNOJHAIOT 3KCIEPTHHIE OLIEHKH HanOoJiee XapaKTEpHOro Auana3zoHa U3MEHEHHUs
OTJIEJIbHBIX 3JIEMEHTOB MH(OpMaLINH.

IIpouecc onTumMu3anuy 0053aTE€IBHO BKJIIOYAET 3Tall MPEABUIACHUS, OyIy-

IIMX YCJIOBUM DPa3BUTHs paccMarpuBaeMoil cucremsbl. [loutn cronerne BemyTcs
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paboThl o GhopManIu3aliy Mpoliecca MPEeABUACHUS U pa3padoTKe HAYYHO 0OOCHO-
BaHHBIX METOJ0B IPOTHO3UPOBAHUS PA3IUUHBIX BUAOB UH(OpPMALIHH.

Metoapl MPOTHO3UPOBAHUS IO CTENEHU (opMaau3alluu yCIOBHO pa3fensi-
I0TCA Ha TPU BUJAA: SKCTPANOJSALUHUIO, SKCIEPTU3Y U MOJICITUPOBAHUE.

Meton 3KCTpamnosiiuy paccMaTpuBaeT Oyayliee Kak NpoAOoKEeHHE HACTO-
auero. [IpornozupoBaHue Mo 3TOMYy METOJLy COCTOUT B MEpeHOce COOBITUN U CO-
CTOSIHMM, UMEBILIMX MECTO B HENal€KOM MpoIIoM, Ha Oyayumiee. B ocHoBe skc-
TPaANOJISIIIUOHHBIX METOJIOB JIGKUT M3YYCHUE BPEMEHHBIX PSJIOB, OMUCHIBAIOIIUX
U3MEHEHHE BO BPEMEHHU XapaKTepUCTUK MCCIeTyeMoro o0beKTa, mporecca.

DKCIEepPTHBIE OLICHKU OTPAKAIOT MHAUBUYATBLHOE CYXKIECHUE CICIIHAIUCTOB
OTHOCHUTEJIPHO TIEPCIIEKTUB Pa3BUTHUsI CUCTEMBI. [IpumeHsemMble MeTo/1a dKCIepT-
HOM OIIEHKH pa3eisItoT Ha UHAWBUAYaJIbHBIC U KOJUIEKTUBHBIC. IHIUBUyaIbHBIC
METOAbl OCHOBAaHbl Ha MCIOJb30BAHUM MHEHHI 3KCIEPTOB-CIELUATUCTOB COOT-
BETCTBYIOIIET0 POdUIsi, BRICKA3aHHBIX HE3aBUCUMO JPYT OT apyra. s nmporHo-
3UpOBaHUsl HauOoJiee OOIIMX CTpaTeruil pa3BUTHS UCIIOJIb3YIOT KOJUIEKTUBHBIE Me-
TOJbI SKCIIEPTHBIX OLEHOK.

[enpro 3KCIEPTHON OLIEHKU UCXOAHBIX TAHHBIX JJIs1 ONTUMU3ALUNA Pa3BUTHS
CUCTEM DHEPIeTUKH SABIISIECTCS: 00s13aTeNbHOE OIpe/ielieHne MUHUMAIBHOTO U MaK-
CUMAJIbHOT'O 3HAYE€HHI MPOTHO3UPYEMOU BEJIUYUHBI; 110 BO3MOXKHOCTH, BBIYUCIIE-
HUE HanOoJiee BEPOSTHOTO 3HAYCHUS] PACCMATPUBAEMOI BEIMYUHBI, COCTABJICHHE
XOTs1 ObI caMO¥ PUOIMKEHHOW KOJIMYECTBEHHOMN OIICHKHU, XapaKTepa B3auMO3aBH-

CHUMOCTH CIIy4YalHbIX 3HAYEHUHN PA3JIMYHBIX UCCIIENYEMBbIX ITOKA3aTEIICH.
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7. MOJAEJIX U METOAbI OIITUMHU3ALINU TEHEPUPYIOIIIUX
MOIIHOCTEM YHEPTOCUCTEM

7.1. JIuHeliHasi MOJeJIb ONTHMHM3ALMHU CTPYKTYPbI F'eHePUPYIOIINX

MOLIIHOCTEH

B nuneiiHolt Moaenu neneBas GyHKIUS, ypaBHEHUSI U HEPABEHCTBA, OMHCHI-
Batorue DOC, NOKHBI OBbITh TUHEHHBIMU (QYHKUHUSIMH. VICKOMBIMU BeIMUYUHAMMU
SBJIIFOTCS. MOIIIHOCTH 3JIEKTPOCTaHUUN Py M mponycKkHblE CIOCOOHOCTH JTMHUUN
AJIEKTPOIIEpEauu CUCTEMOOOpasymolel ceTu Pym 6 KaX10M rogy pacuéTHoro me-
puona 7, ( T, — 10...15 ner). JIuneiiHble MOEIN UCTIOIB3YIOT HA MIEPBOM U BTOPOH
CTaAusX NEPCIEKTUBHOIO NMpoeKTHpoBaHus npu paccMorpenun EQC nu O3C.

HcxoaHbIMU TaHHBIMU JJIS1 MOJIEIIU SIBJISIFOTCS: MaKCUMallbHble Harpy3ku Ni
U 3JIEKTPONOTpeOIeHNE y370B Oy, YJCJIbHbIE 3aTpaThl HA CTPOUTEIHCTBO U IKC-
IUIyaTalluio0 3JIEKTPOCTaHIMM U JuHuM anekrponepenaun (JIDII); cymectByromas
CX€Ma CEeTU U BO3MOKHBIE Tpacchl coopyxenus JIDII; Buasl 1 00bEMBI TOMIMBA

Bk, BBIACISEMOr0 HEPrOCUCTEME; MPEACIbHBIE MOIIHOCTU 3JIEKTPOCTAHUMUN U

JIDII (puc.7.1).

=2
(£l

Puc. 7.1. PacuérHas cxemMa CUCTEMBI
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Hanpasnenust noTokoB MomHocTeil Pym 3apanee He u3BecTHBL. [loaToMy 1u1st
kaxxnon JIDII 3amaroT 1Ba HampaBiieHMS MOTOKAa. B pe3ynprare pemeHus 3anadu
OJIMH U3 HUX OKAKETCs pPaBHBIM HYIIIO.

[Ipu mocTpoeHuit MTMHEHHON MOJENH HEOOX0IMMO, aHATU3UPYSI CyMMapHbIN
rpaduk Harpy3KkH, 3a7aTh YUCIO YACOB UCIOJIb30BaHUs dieKTpocTaHui u JIDII.

JIns yu€ta TMHAMUKHA HEMIPEPBIBHBIN MPOLECC Pa3BUTHS SHEPrOCUCTEMBI 3a-
MEHSIOT CKaYKOOOpa3HbIM €€ pa3BUTHEM OT OJHOT0 MHTEpBaia TUIAHOBOI'O MEPHUO-
na k npyromy. OObIYHO B Ka4e€CTBE OTJEIBHOIO 3Tamna yJ100HO MPUHUMAThH I'0JI0-
BOM IMPOMEXYTOK BPEMEHU. DTO PABHOCWIBHO MPEANOJI0KEHUIO, YTO MPUPOCT
MOIIIHOCTH 3JIEKTPOCTAHIMHN (UM mpornyckHou crocooHoctu JIDII) mpoucxoaut
HE Ha MPOTSHKEHHH BCEro roja, a CKaukooOpa3HO — B caMOM ero Kouue. B psae
ClIy4aeB B KaueCTBE OTIEIbHOTO MHTEPBAIa 1e1eco00pa3Ho OpaTh HAPSAY C TOJ0-
BBIM IIPOMEXKYTKOM JBYX- U TPEXJIETKHU, YTO IO3BOJIET CYLIECTBEHHO COKPAaTUTh
pasMepsl MOJETIH.

B nuneitHol Moaenu y4€T TMHAMUKU HEN30€KHO MPUBOJIUT K PE3KOMY YBe-
nu4YeHuIo e€ 00bEMa (IPONOPILHOHATIBHO KOJIMYECTBY MHTEPBAJIOB IIAHOBOTO Ii€-
puona).

[Ipu nerepmunrpoBaHHOW MHOpPMALMK 11eJIeBON (DYHKIIMEH MOJICIIH SBJIS-
IOTCS TUCKOHTUpPOBaHHbIe 3aTpaThl (5.4).

Hcnonp3ys 3aBUCUMOCTD 3aTpaT OT UCKOMBIX MOIIHOCTEH 3HEPrOo00BEKTOB,

IEJEBYIO (PYHKIIMIO TUHEHHON MOJIETTH TIPEICTaBUM B CJICIYIOIIEM BUJIE:

Ty | J L L
D= Zﬁ Z[3tjﬁj _3t—1,jR—1,j]+ZZ[BtmI(B[mI + Bim) —

t=1 | j= |=1m=}

m=

N\

=3Bt im(Resim + P mi )}},

rne 3y, 3t-1j — YICIBbHBIC 3aTPATHI B |-10 AJIEKTPOCTAHIIMIO COOTBETCTBEHHO B Toay t

u (t-1);
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3t ml, 3t-1,;m— YACJIbHBIC 3aTpaThl B JiuHUIO IM B rony tu (t-1) cooTBeTCTBEHHO;
3t ml, 3t-1,;m — YACIbHBIC 3aTpaThl B JIuHUIO IM B roay t u (t-1) cooTBETCTBEHHO;
J — 4nCI0 AEKTPOCTaHLUI B CUCTEME;
L — uKciio y3510B OCHOBHOM CETH.
OCHOBHBIE YCJIOBUS M OTPAHUYEHHUS HAa Pa3BUTHE TC€HEPUPYIOIIUX MOIIHO-
CTEeil 1 OCHOBHOM CETH UMEIOT CJIETYIOIINI BU/I:

1. banmaHChl MOITHOCTH B y3JlaX CETH

Z =R+ Z [L— 0 ym) Bt = Bim] = Ny
jeM, meR,

|:1,2,...L; t=1,2,...,Tp,

rae M| — MHOKECTBO HOMEPOB 3JIEKTPOCTAHIIMM, PACIIOIOKEHHBIX B y3ie |;
Oim — KO3 (QHUIMEHT MOTEPh MOIIHOCTH B JUHMH IM;
R|— MHO€CTBO HOMEPOB y3JI0B, CBSI3aHHBIX C y3JI0M |.

2. banaHChl SHEprUu B y3Jax CETH

D Byhy + D T = 0ty Pt = Pt Mot 123y

jeml merl

I=1,2,....L; t=1,2,....,Tp,

rie hy — 9rceiao 4acoB UCMOIB30BAHUS MOLTHOCTH JIEKTPOCTAHIIMY B TOAY
Ntmi— YMCITO YaCOB UCIIOJIB30BaHUS POIYCKHOM criocoOHOCTH JuHUU Ml B Toy t.

3. OrpaHuueHus Ha pacxoj TOIIUBA

D Bihyby <bg k=12, Kit=12,...T,
ek

rie byj— ynenbHbIid pacxos TOIUIMBA Ha |-il JIEKTPOCTAHIINH B TOAY t;

Fk— MHO>KECTBO HOMEPOB 3JICKTPOCTAHLIUN HCITONB3YIONIUX K- TOILIHBO.
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4.0FpaHHqCHHH Ha MaKCHMMAaJIbHYIO MOIIMHOCTDb 3JICKTPOCTAHIIUH

PU S NmaXJ 1 jzlpzp"'p‘J; t=192""’Tp’

r71€ Nimaxj— MaKCUMaJIbHAsI MOIIHOCTD |-H AJIEKTPOCTAHIINH.

5.0rpanuyenus no npeaeny nepeaasaeMon mourHocty JIOII

I:)tlm < |\Imaxlml:)tml = Nmaxlm, ILm=1,2,...L; t=1,2,...,Tp,

1€ Nmax Im- TIpeIes repeiaBaeMoil MOIITHOCTH.

6. OrpaHuyeHust Ha BBOJ MOIIHOCTH 3a OJWH dTal pacy€THOrO Nepruoaa

Rj —Raj <ANj;
I:)tlm - I:)t—l,lm < AI\Ilm;

I:a[ml - I:a[—l,ml = AI\Ilm’
=1,2,...,J;t=1,2,...,Tp,
I,m=1,2,...L(I#m),

rae AN i AN, — MakcCUMaJIbHBIIl IPUPOCT MOIITHOCTH 32 OTAEIBHBIA HTAIl pac-

YE€THOIO MEPUOJIA.
bamancel, BXonsdmue B MOJEIb, MOTYT OBITh IIPEACTaBICHBI Kak ajareopau-

YEeCKHe CyMMbI (DYHKITUI OTJEIbHBIX IEPEMEHHBIX, T.€.:

Fi(x1)+F2(x2)+...+Fn(Xn)=B.

OtiMu QYHKIHUSIMU SBIISIOTCS 3aBUCHMOCTH: OTIyCKaeMou (mepegaBaeMoii) SHep-
TUU OT MOIIHOCTH OOBEKTa U pexUMa ero paboThl; pacxoja TOILIMBA Ha JIEKTPO-
CTaHLMAX OT OTHyCKa 3Hepruu; noreps B JIOII oT KommuecTBa mepegaBacMoun

MOIIHOCTH U DHCPIrHUHU U T.M.
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BoABIIMHCTBO U3 MEPEYUCICHHBIX (YHKUNUI HETMHEHHbIE, HO OCHOBHBIE U3
HUX MOTYT OBITh YUYTE€HBI B JMHEHHON MOJENIHN KYyCOUHO-TUHEHHON anmpoKCUMAaIIH-
enl.

3aBHCHMOCTH KOJMYECTBA OTITYCKAEMOW YHEPTHUH D OT MOIIHOCTH JIEKTPO-
CTaHIMK P W 4ncia 4acoB e€ MCIOJIb30BaHusl N yduThIBaeTCs ClieAyrommM o0pa-
30M.

Hus TOC, enquHuYHAs yCTAaHOBIIEHHAS MOIIHOCTh KOTOPBIX, KakK IMPaBHIIO,
M3BECTHA 3apaHee (HampuMmep, Ha OCHOBAHWU THIIOBBIX MPOEKTOB), 3aBHCHUMOCTH
D=f(P,h) yuuteiBacTCcs myTéM 3aJaHUsl HECKOJBKHUX 3HAUCHUH 4YKCIa 4acOB HC-
nosb30Banus MorHoctH (Harnpumep), h1=7000 4, h,=4000 u). [Tpu 3TOM BapHaHThI
pa3Butuss TOC pa3nuyaroTcs JHIIb 3HAYCHHEM OTIyCKa 3Hepruu. VICKoMbIMHU B
MOJICITH CUYUTAIOTCS 3HAYeHUsT MOITHOCTH TOC 1o KakJIOMy BapHaHTy €€ pa3BUTHUS
Pj(hy), Pith2).

[TockonpKy KaXIOMY 3HAUEHHUIO OTIYCKa JIEKTPOIHEPTUU COOTBETCTBYET
orpeeNEHHOe 3HaUeHNE YJIEJIbHOTO pacxoja TOIIMBa, TO OJHOBPEMEHHO C HEJu-
HeitHoM 3aBucuMocThio D=Ff(P,h) B Moaenn npuOImkEHHO YIUTHIBACTCS HEIMHEH-
HBI XapakTep 0000IEHHONW 3aBUCUMOCTH YIEIBHOIO pacxoja TOIUIMBA HA JJIEK-

TpoCTaHUMH Dj OT KONMYECTBA OTIyCKaeMoi sHepruu (puc.7.2).

TeM caMbIM B MOJIENIM C ONPEAEIEHHON CTENEHbIO TOYHOCTU YUUTHIBAECTCS
JNEUCTBUTEIIBHBIN XapaKTEP SKOHOMUYECKOW 3aBUCHMOCTH TOIUIMBHOW COCTaBJIfA-
IOIIEH 3aTpaT Ha 3JEKTPOCTAHLIMIX OT KOJIMYECTBA OTIYCKAEMOU SHEPTUH.

JIns yué€ra 3aBUCUMOCTH KOJIMYECTBA MEPEAABAEMOM IHEPIUU OT MPOIYCK-
HoU criocoOHocTH JIDII m yncna yacoB €€ MCMONIB30BaHUS MPUMEHSIETCS MPUEM,
aHaJIOTUYHBIN onucaHHoMy Bbitie st TOC.

JlocTOMHCTBaMM JIMHEMHBIX MOJENEN SBIISIIOTCS: BO3MOXHOCTh PaccMoOTpe-
HUS OOJIBILIOTO KOJMYECTBA BAPUAHTOB HHEPIeTHUYECKUX OOBEKTOB; MOJYyUYCHUE
100aJbHOTO0 MUHUMYMa I1I€J€BOM (PYHKIIMHU; MPUMEHEHUE XOpOIIo pa3padoTaH-

HBIX METOA0B JIMHEHMHOT O [mporpaMMHpOBaHUs].
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8y
A h=3000-7000« ;
£=025-065 2 /m&w#
é L
& |~
|
274 A b,k

Puc. 7.2. 3aBUCUMOCTD yJICIIBHOTO Pacxo/ia TOINIUBA OT YKCIIAa YaCOB MCIIOIb30BaHMS MOIITHOCTH

7.2. JluHeliHOe MporpaMMHpOBaHNe B 33/1a4aX Pa3BUTHUS IHEProCUCTEM

O61mas 3a7a4ya TMHEHHOT0 IPOrPaMMHUPOBaHUsS (GOPMYITUPYETCS CIEAYIOIINM

obpazom.

TpeOyeTcs BBIYUCIUTh MUHUMYM JTUHCHHOU PYHKIIUM N TMEPEeMEHHBIX

L =L(X, X5,y X,) =C % +C, X, +...+C X,
IIPY OTPAHUYEHHUSIX, HAJTO)KEHHBIX HA MIEPEMEHHBIE X, X5 ,..., X, BUJA:

a X +aLX, +...+a,X, =b

a, X, +a,X, +..+a,x =b (71

Q11X + 5 ,X +. 8 X, = b|+1

a X +a.,X, +..+a,X, <b (7.2)

X; =0, ]=12,...,;(t<n),
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Muoskectso HaGopos  (Xp, X5 ,eeey X ), YAOBIETBOPAIOMWMX YCIOBHAM

(7.1) u (7.2), Ha3pIBAIOT 00JIACTHIO ONIPEICICHHS 3a/1a4H.

Martpuity ko3¢ puineHToB

A, Ry,
A=|a,a,,...q,,

_arlarz - 'arn

OyJieM Ha3bIBaTh MaTPUIICH yCIIOBH 3a/1auHu.

CrtonOubl MaTpUIIbl YCIOBUN — BEKTOPBI KOI(PPHUIIMEHTOB MIPHU MEPEMEHHBIX

XJ - Ha3bIBAXOTCS BCKTOPAMU YCHOBHﬁI

A :[alj’aZJ""’aro

BCKTOP, COCTABJIAOIINC KOTOPOI'O — IIPAaBbIC YaCTH yCJ'IOBI/Iﬁ 3aJadu, 6y,Z[CM Ha3bI-

BAaTh BEKTOPOM OTrPaHUYECHUM:

B =[b,b,,...b [

BEKTOP, COCTABJICHHBIN 13 KOI(PPUIIMEHTOB 1EeNeBON (PYHKITUU, — BEKTOPOM KOA (-

(UIIMEHTOB TIEIeBOM () YHKITUH:

C=[c.c,c,]

BexTop X = [Xl, Xo yueey XnT, YIOBIIETBOPSIOIUN YCIOBHAM 3aJa4M, Ha3bIBAIOT

miaHoM 3ajauu. [lnan, oOpaimarmmuii B MUHUMYM IE1€BYI0 (DYHKIIUIO, HAa3bIBACT-
Cs ONTHUMAaJIbHBIM TUIAHOM WJIA PEIICHUEM 3a/Ia4H.
Jlns ynoOcTBa pelieHust 3aa4u JMHEUHOr0 MPOrpaMMUPOBAHUs TPUBO ISIT

K eIMHOU popMe, HA3bIBAEMOM KAHOHUYECKOM.
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3amaua TUHEHHOTO MPOTrpaMMHUPOBAHUS 3alTMCaHa B KAHOHUYECKOH (opme,
eciau oHa GOpPMyYIUPYETCs CAEAYIOIIUM 00pa3oM:

HAaWTH MUHUMYM LIeJIeBOM (QYHKIUU
L=CcX +CX, +..+C. X, (7.3

IIPU YCJIOBUAX

A X F A X+ X, = b1

Ay X + 85X, +...+ 8, X, =D,
<

.............................................. (7.4)
A X +a,X +..+a,, X, =b

X; >0,j]=212,..,n (7.5)

[IpeoGpazoBanue K KaHOHWYECKON (hOpME BBITIOJHAIOT IMYTEM BBEACHUS

AOITIOJTHUTCIIBHBIX HCOTPHUILATCIIBHBIX IICPCMCHHBIX

X 1, X X X =20, i=n+1..,n+(r—1).

n+11 *n+2177 n(r-1)?

Tornma orpannuenus (7.1), (7.2) 3KBUBaJCHTHBI CIICAYIONIUM:

A X+, X, +. o+ X, = b1
a X +a,X, +...+a,X, =b
aI+1,1X1 + a'I+1,2X2 +...+ al+1,nX + X

n n+l1 —

bl +1

(80X + A X, o+ B X+ Xy = b,

B neneByro QyHKIMIO TOMOJHUTETBHBIE TIEPEMEHHBIE BXOMAT C HYJIEBBIM
K03 HUITHEHTOM.
Eciu tpebGoBaHne HEOTPUIATEIHHOCTH OTHOCHTCS HE KO BCEM IEpEMEH-

HbIM (1<n), TO mpocTeHInii MyTh MEpPexoJa K KAHOHUUECKON opMe — 3TO 3aMeHa

ICPCMCHHBIX XJ , HC CBA3aHHLBIX YCJIOBHCM HCOTPHULATCIBHOCTH, PA3HOCTBIO IICPC-
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NN / "
mennbix Xj = Xj; —Xj, tme Xj =2 0,Xj = 0. Yncno nepemennrx mpu stom

YBEJIMYMBAETCS.

3anuieM 3anavy JimHeiHoro nporpammupoBanus (7.3) — (7.5) B BekTop-
HOM (opme.

TpeOyercss BBIUUCIUTH HEOTPHUILATENbHBIA BEeKTOp X = [xl, ) U XnT,

oOpalamimil B MUHUMYM IEJIeBYI0 (QYHKIUIO

L=ClIX (7.6)

IPU YCIIOBUH

XA +XA+ +X A =B @7

X =0, (7.8)
e C™ = [Cl, Coyenns Cn] — BEKTOp KOd(pPUIIMEHTOB 11e71eBON (DYHKITNU;
A = [a1 j3 855 8y | — BEKTOPBI YCIIOBUH 3a1a4M;

B =[b,b,,....b, ] - Bexrop orpannuenui.

BekTopsl ycnoBuit Aj COOTBETCTBYIOT CTOJIOIIaM MATPHUIIBI YCIOBUI

A=[ A Ay Ay A

Pemenne 3amaun (7.6) — (7.8) cBsi3aHO ¢ peIICHHEM CHUCTEMBI JTUMHCHHBIX
ypaBHeHuUi (7.7). DTO pelieHne A0IKHO ObITh HEOTPUIATENBHBIM U COOTBETCTBO-
BaTb MUHUMYMY LieJeBOM QyHKUMM (2.6). Tak kak yucao MEpeMEeHHBIX N B 3TOU
cucteMe OOJIblIE YUCIa YPaBHEHUU M, TO OJTHO U3 BO3MOKHBIX PEIICHUN MOMXKHO
HaWTHU, €CJIM MPOU3BOJILHO BBHIOpaTh PAaBHBIMHU HYJIIO N-M mepeMeHHbIX. B 3TOoM
CJly4dae MOJIyd4aeM CHUCTEMY 7 YPAaBHEHHUM C m HEU3BECTHBIMH. Perrenue 3Toi cu-
CTEMBbI MOKHO MOJY4YUTh OOBIYHBIMU MeTOJaMu anreopsl (o npaBuity Kpamepa,

Metonom [aycca, metonom 3eitaens u.T.4.). sl pemieHuss COCTaBICHHON TaKUM
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o0pa3oM cHCTEMBbl HEOOXOAMMO, YTOOBI €€ ONpeAeanuTeNb OblT OTIMYEH OT HYJIS.
Ecnu 3T0 ycioBue HE BBIMOIHACTCS, TO MOKHO TPUPABHATH HYJIO Apyrue N-m me-
pemenHnbie. [lomydeHHOE TIpU ITOM pelieHUe Ha3bIBACTCsl Oa3UCHBIM.

basucom HasbiBaeTcs 000K HAOOp m BEKTOPOB YCIOBHMM 3aJlayM, TaKHX,

4TO OIIPCACIUTCIIDb, COCTaBJICHHBIN M3 CUCTEMBI ATHX BCKTOPOB, HC PABCH HYJIIO:

det(AA,...A) =0

HepeMeHHme Xj , COOTBCTCTBYIOIIHUEC OJTHUM BCKTOPAM YCJIOBI/Iﬁ 3a1a4u,

HA3bIBAIOTCS OA3MCHBIMU TEPEMEHHBIMHU (IO OTHOIICHUIO K JaHHOMY Oa3ucy).
OcranpHble N-m TEpEeMEHHbIE HA3bIBAIOTCS BHEOA3UCHBIMU TEpPEMEHHBIMH. JJis
CUCTEeMBI YpaBHEHUH (7.7) MOXKET CYIIECTBOBATh HECKOJIBKO 0a3MCOB C pa3JIMUHbI-
MU 0a3MCHBIMU TIEPEMEHHBIMU. ba3ucHoe perieHrue MOXKeT ObITh MPOU3BOJIBHBIM,
T.€. 0a3UCHBIE NEPEMEHHBIE MOTYT OBITh U MOJIOKUTEIbHBIMU, U OTPULIATEIHHBIMH
(x>0, x<0, x=0). To penrenune, A KOTOPOTO BCe Oa3UCHBIEC TEPEMEHHbBIC HE OTPH-
[[aTeJIbHBI, HA3BIBAETCS OMOPHBIM TJIAHOM 3a/1a4Hu.

Ecnu BbluucnaTh 3HaueHue 1eneBo (QyHkiuu (7.6), COOTBETCTBYIOIIEE
Pa3JIMYHBIM ONOPHBIM IUUIAHAM, TO MOYKHO HAWTU ONTUMAJIBHBIM IUIAaH 3ajayu. B
JUHEHHOM MPOTrpaMMHUPOBAHUU Pa3pabOTaHO HECKOJIBKO METOJOB OTHICKAHUS OI-
TUMaJbHOrO Tutana. Haubonee pacrpocTpaHEHHBIM SBISIETCS METOJI MOCJIEI0Ba-
TEJIBHOTO YJIYYIICHUS MIaHa (CUMIUIEKCHBIA METOMd). DTOT METOJ COACPKUT TPHU
cocTaBismomue; 1) cnocod BEIYMUCIEHUS OMMOPHOTO TUIaHa; 2) MPU3HAK, M0 KOTOPO-
My MOKHO TIPOBEPUTbH, SABIISACTCS JIU BHIOPAHHBIN OMOPHBIN IJIaH ONITUMAJIBHBIM; 3)
croco0 mepexoja OT OAHOTO OMOPHOTO PEHICHHS K Apyromy, Ooiiee OIM3KOMY K
ONTUMAIbHOMY.

[IpuMeHsiss MeTo/ MOCJEeNOBATENIBHOTO YIYUILICHHS IUJIaHa, MOXKHO Yepe3
KOHEYHOE YHCJIO IIaroB MOJYYUTh ONTUMAIIBHOE PEHICHUE WM OOHApYXHUTh He-
pa3pelIuMocThb 3aJa4M JIMHEHHOTO MPOTPaMMUPOBAHUS.

PaccmoTpuM BbIYMCIIEHHE OMOPHOIO IJIaHA 33Ja4d U MEPEeXo] K JAPYroMy
onopHoMmy 1uiany. [lonoxum, uro cucrema (7.7) cOAEpKUT M €IUHUYHBIX BEKTO-

pOB:



114

1 O 0] A maa a,
(9] 1 0] A5 moa L
0 O 0

A=l A= AT AT e Ay =

m,m-+1

OnpeiennTeNb, COCTABICHHBIA N3 BEKTOpoB A\ A, ... A\, =He pa-

BCH HYJIIO, T.C. 3TH BEKTOPHI 00pasyror 6asuc. Ilepemennbie X ;..-; X, cOOT-

BCTCTBYIOIIHC 0a3UCHBIM BCKTOpPaM, SABJIAIOTCA 0a3UCHBIMHU NMNCPCMCHHBIMHU.

OcrasibHbIE IEPEMEHHBIC (Xm+1 yeres Xn) MIPUPABHUBAEM K HYIIIO.

Cucrema (7.7) nnst BBIOpaHHBIX OA3UCHBIX IEPEMEHHBIX MOXKET OBITh 3aIu-

CaHa CJICAYIOIIUM 06pa30M:

XA +XA + . +X A =B (7.9)

Tak xak 0a3uCHbIE BEKTOPHI €IUHUYHBIC, TO 0a3MCHBIC IEPEMEHHBIC PaBHBI

COOTBETCTBYIOIIIMM 3JIEMEHTaM BeKTopa B:

X, =b,X, =b,,.... X =D

m

[Ipr HeOTpULATENBHBIX 3HAYECHUAX bl, b2 yees bm IIEpBOHAYAIBHBIN

ONOPHBIN IUIaH UMEET CICAYIOIMUN BUA:

Xo =X =b,x =b,,...,x, =b,,X,, =0,..,X, =0).

m? ™ m+1 — n

PaccmoTpum, Kak, ucxo/isl U3 IEPBOHAYATIBLHOTIO OMOPHOIO IJIaHA, MOCTPO-
WUTh CICIYIOIIAN OIMOPHBIN IJIaH.
Kaxnpiii u3 BEKTOPOB cUCTEMBI (/.7) MOKHO Pa3JIOXKUTh MO BEKTOpam Oa-

3uca
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A =D %A, 1=12,..,n,
=1

rie Aj — 0a3UCHBIN BEKTOD;

X

ij — KO3 UIMEHTHI pa3I0KEHUS.
[Too>kuM, 4TO JUIsi HEKOTOPOTO BEKTOpPA, HE BXOMSINETO B 0a3wc, HaNpH-

Mmep, AL XOTS OBI OJIMH u3 K02 PUIIHEHTOB

Xima1s Xo ma1s---3 Xm, ma1 B PA3IOKESHUU

Am+1 = 1,m+1A1 + Xz,m+1A2 Rakttian Xm,m+1Am (7.10)

ABJIACTCS ITIOJIOKHUTCIIHHBIM.

3amanumcs HekoTopoi BeauunHoi €@ > O (1oka HEM3BECTHOI), YMHOXKHUM

Ha Heé 00e yacTu paBeHcTBa (7.10) 1 3aTeM BbIuTEM M3 BhIpaskeHus (7.9):

(Xl o eXl,m+1)AfL + (X2 o 9X2,m+1)A2 T
+(Xp — eXm,m+1)'AYn +0A,,=B

Bekrop

X1:[X1_&(1,m+1;xz_&( } X — K

2,m+17 " M'm m,m-+1?

6’;0;...;0]’

ABJACTCA OIIOPHBIM ILIAHOM 3aJla4H JIMHEHHOTO IIporpaMMupoOBaHuA, C€CIIN €Tro

KOMIIOHCHTBI HCOTPUIATCIIbHEI.

3nagenus X; — X .1 = 0 Bcerma, ecmm X 0 <0, 1x. @ > 0.

Ecmt X m.1 > 0, 10 @, BriGupaem Tax, urobsr X; — 6% ., =0 te.

O < x /X

i,m+1-
BeKTOp Xl ABJACTCA OIIOPHBIM INIAHOM 3aJavdun JIMHEUHOT O ImporpaMmu-

poBaHMs I 106010 @ | yIOBIETBOPAIONIETO YCIOBUIO
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] X
O<éf@=<=min——,
X

i,m+1
7€ MUHUMYM OepéTcs 1o 1, 171 KOTOphIX X a1 = 0.

OnopHbIi TUTaH JOJDKEH COJlepaTh HE 0oJiee M MOJOKUTEIbHBIX KOMIIO-
HEHT, I09TOMY B IIaHe X; HEOOXOAMMO OOpATHUTh B HYJb XOTS OBl OJHY M3 KOM-

ITIOHCHT.

IHomoxum, uto

TOorga | -1 KOMIIOHEHTA IIJIaHa Xl , HJIA KOTOpOﬁ AOCTUTaCTCA MUHUMYM, 06pa111a-

eTCS B HYJIb.
ITycts 1 =1, T.c.

90 :X—I

i,m+1

IToncrapnss 90 B BeIpakeHue (7.9), moyryduMm paBEeHCTBO:
/ / / / .
Xo A, + X Ag +.o+ X AL +X A, =B

KOTOPOMY COOTBETCTBYET HOBBIN ONOPHBIN ILJIaH:

X, = [O; X% Xy XL x! 'O;...;OT, (7.11)

m? “*m+17?

/ -
rae X; = X; —GpX 1=2,3,...,m,

i,m+1?

X! =0, .

m+1
Uckmouenue OIHOI'0 BEKTOpa U3 0a3uca U BKJIIOYEHUE BMECTO HETO Apyro-
I'O0 C ITIOMOIIIBIO (90 COOTBCTCTBYIOT IICPEXOAY OT OAHOIO Oa3uca K ApyromMy 1o mMc-

tony Kopmana-I'aycca. [Tostomy cuctema A, , As,..., A, A, .1 JTUHCHHO
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HE3aBUCUMA U SIBJIIETCA HOBBIM OazucoM. J[Ji1 ompeneneHust cieayrouero onop-

HOrO TIUIaHa HeoOXoauMo JoOOW  BEKTOp, HE Bxoadmuii B 0Oas3uc

A, A;,..., A, A1, PA3JIOKUTH MO BEKTOpaM 3TOoro 0Oasuca, a 3aTem

onpenenuts Takoe &, >0, mpu koTOpoM MCKIIOUaNCs Obl OJMH U3 BEKTOPOB STOTO
Oasuca.

[Tporecc moayueHUs] HOBBIX OMOPHBIX IJIAHOB 3aKJIFOUACTCsl B BBIOOpPE BEK-
TOpa, KOTOPBII MOAJICKUT BKIFOUCHUIO B 0a3KC, U ONpEJCICHUH BEKTOpa, MOJJIe-
XKaIero UCKIIIOYCHUIO 13 0a3uca. BBOAUTH HOBBIM BEKTOP B 0a3KC 1EIeCO00pa3HO
TOJBKO B TOM Cjydae, €CJIM 3Ha4YCHHE IeJeBOH (YHKIMM yMeHbInaeTcs. Kpure-
PHii, UCIIOIB3YEMbIH I OMpECIICHUsT BEKTOpa, KOTOPHIH BKJIIOYAaeTCsS B Oaswc,
SIBIIACTCSI OJJHUM M3 OCHOBHBIX DJIEMEHTOB METOJa IOCJICI0BATCIILHOTO YIIydIlie-
HUS TJIaHA.

UcxomHomy X, ONOPHOMY IUIAaHY COOTBETCTBYET 3HAYEHHE LENEBOM
byHKIIIH

L(X,) =CX, +C,X, +...+C_ X .

st HoBoro onopHoro miaHa (2.11) noayaum

L(X,) = CyX) + CyXg + ...+ Gy X + C 110 =

m m
=% = 00| 36 1 —Cinat | = L(Xg) = OpAryeg
2 2

rae Am+1 = Z Ci Xi,m+1 - Cm+1 — OLICHKA (m +1) -I'0 BEKTOpa yCJIOBI/Iﬁ;
i=1

Ci — koo duuuents! nenepoit QyHKIUU NP OA3UCHBIX HEPEMEHHEBIX.

Tak kax 90 = O, TO I—(Xl) < I—(Xo) B TOM Ciy4Yae, €CIIu

A > 0.

m-+1
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JUist ckoperiero TOCTHXKEHUsT MUHUMyMa LEJIeBOM (yHKIHUHA B OYEpPEeTHOU

0a3uc HY>KHO BBOAUTH TOT BEKTOP, AJII KOTOPOI'O OL[EHKA BEKTOpa yCIOBUMU Ai

MaKCHUMaJIbHA.

Ecmu JJIA HCKOTOPOIo I1aHa X5 OLICHKN BCECX BCKTOPOB

A j ( ] =1 2, n) B JaHHOM 0a3uce yAOBJIETBOPSIOT YCIOBUIO

TO IINIaH Xo — ABJISCTCA OIITUMAJIBHBIM.
HpI/I IMPOBCPKE OIMOPHOIO IIaHAa HAa OITHMAJIBHOCTH MOKCT BCTPCTUTHCA

OJIMH U3 CJIICAYIOIIHNX TpéX CJIy4acB:

1) A; =<0 qad=1,2,..,n;

2) A; >0 gms mHexoroporo j M Bce COOTBETCTBYIOIIE ~BETHUHMHBI
X; =0,1=212,...,n;

3) A > O 17151 HexOTOPBIX | M I K&XKIOr0O TAKOTO j IO KpaifHeil Mepe OHO

u3 yncen Xjj = 0.

B ciyyae 1 nmosnydeHn ontumanbHbIi miaH. B ciydae 2 3amada Hepa3peliu-
Ma. B ciydyae 3 MOXKHO yKazaTh MpaBUIIO AJISI IEPEX0/Ia K HOBOMY OIIOPHOMY ILjia-
Hy X', 60J1ee OJIM3KOMY K PEIICHHIO.

HoBwrit, "mydmmii" omopHBIiA MIaH MOXKET ObITh MOJTy4YeH 3aMEHOM B 0asuce

MPEIBIIYIIETO OMOPHOIO IUIaHA BEKTOpa Ar , PACMOJIOKEHHOTO B I-i MO3ULINU
0a3nca, Ha BEKTOP Ak C TIOJIOKUTEIIFHOM MaKCUMAaJIbHOM OIICHKOM Ak .

Jlist Beex |, amst KOTOpeIx Xy = ) , OTIPEJICINM OTHOIIICHHS

Bribepem MuHUMAIBHOE 3HAUCHUE 9.



IlycTh oTHOIIEHNE , JOCTHTaeT MUHUMYMa TpH 1= .

Xi,k
ba3ucurie MNEPEMCHHBIC HOBOT'O OIIOPHOI'O IJIaHAa BBIYUCIIAIOT 110 (bOpMy.He:
i -

0,,i=r. (7.13)

X!

HoBbie ko3duimenTsl pasznoxeHuss “1j BEKTOPOB MO HOBOMY Oa3ucCy

OIIPCACIIAIOT IO BBIPAXKCHUIO

(

er .
X
XI/ _ 4 rk
j x .
I (7.14)
L er
HoBoe 3uauenue uenesoil gpyuxumun L (x’) paswo:
/
L(X") = L(X) — G,A, (7.15)

/ .
Hosble 3nauenuss A j MOXKHO OIpeAenuTh 1o Qopmyie, aHATOTHYHOU

dbopmye (2.14):

/ er
A=A, A,
X (7.16)

rk

MeTton nocnea0BaTebHOTO YIAYUIIEHHUS [JIaHA MTO3BOJISET, OTHPABIAACH OT

HEKOTOPOr0 MCXOJHOT0 OMOPHOTrO IUIaHA W MOCTENEHHO YJy4llas €ro, MoJy4uThb
yepe3 KOHEYHOE YHCIIO IAroB ONTUMAJIbHBIN IJIaH WM yOeIUThCs, YTO 3a]a4a He-
paspeminma. Kaxaplii mar cOCTOMT M3 JBYX J3TamnoB: 1) mpoBepka MOJYyYEHHOTO

OMOPHOTIO IJIaHa HA ONTUMAJIBHOCTH MO ycyoBHio (7.12); 2) eciu ONOpHBIN IJIaH
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HE ONTHMAJICH, a 33Jaua pa3perinmMa, TO BBITOIHAIOT Mpeodpa3oBanus mo Ghopmy-
mam (7.13) — (7.16).

JInst BBIOOpA MCXOHOTO TUIaHa B OOIIEM Ciydae MOYKHO HCIOJIb30BaTh Me-
TOJ| YJIYYIICHHS TIaHA IIPUMEHHUTEIIBHO K BCIIOMOTaTeIbHOM 3a1a4ye.

Hapsny ¢ 3amaueit (7.3) — (7.5) paccMOTpUM BCIOMOTATEIbHYIO 3a/1a4y:

HaWTH MUHUMYM I1eJIeBOU (PYHKIINU

L OO =2 %, (7.17)

i=1
IPU YCIOBUSAX

A X +aX, .+, X, X, = bl

a_ X, +a ,X +..+a X +X_ . =b (7.18)

m
X; >0, )]=12,....,n+m (7.19)
HavanpHBIN TU1aH BCIIOMOTaTEILHON 3a1a4U COCTABJIAKOT N3 KOMIIOHCHT:

Xn+i :bi Ipu i :1,2,..., m.

COCTaBJIAIONIMM 3TOro HayaabHoOro mwiana X npu J > N+1 orseya-

0T M Pa3TUYHBIX CAMHUYHBIX BEKTOPOB YCJIOBUM, T.€. 3TOT HAYAJIbHBIN TUTaH Oy-
JI€T OIOPHBIM IUIAHOM BCIIOMOTATENIBbHOW 3aJa4H.

[Tpu pemrennn BcromorarenbHOM 3amauu (7.17) — (7.19) BO3MOXKHBI J1Ba
ciayyasi: 1) onrtumanbHOe 3HauyeHUEe T ° = O; 2) onrumansHOe 3HaueHMe
z° >0,

Tpu 7° = O see Xr?+i =0 (i =12,..., M), Crenoparenso,
pemrenrne X° (ero mepBbie N COCTaBJISAIONIMX) BCIOMOTATEIILHOW 3aJlaydl YIOBJIC-

TBOPSET YCIOBHUAM UCXOaHOM 3amaun (7.4) — (7.5). Takum 0O0pa3om, ONTUMATbHBIN

IJIaH BCIIOMOTaTEeIbHOM 3aa4M ABJIACTCA OIIOPHBIM IIJIAHOM HCXOI[HOﬁ 3aJda4H.
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Pemenune nmuHEWNHONM MOJENM ONTUMMU3ALUMU CTPYKTYPbl TE€HEPUPYIOLIEH

MOIIHOCTH KaK 3a/1a4y JUHEWHOTr0 MPOrpaMMHUPOBAHHUsI BBINOJIHIET HA DOBM.

7.3. OnTuMu3zanusi reHepupPyOUMX MOIHOCTEH B YCJOBHAX YACTUYHOM

HeonpeaeJIeHHOCTH UCXOAHOM HH(pOpMaALIMU

[Tpu npoextupoBanuu pa3sutus IIC Ha nepuoa 10 — 15 ner yacte uHpOp-
Mallii UMEET HeolpeaeN€HHbIN XapakTep. [IpuMeHeHne B 3TUX yCIOBUAX JAETep-
MUHHUPOBAHHBIX MOJIEJICH MOXET MPHUBOJUTH K OINTMOOYHBIM WU COMHHUTEIBHBIM
pe3ysbTaTam.

OpnuM U3 cnoco0oB yuéTa BEPOSITHOCTHOTO U HEONPEEIEHHOTO XapaKkTepa
UCXOAHOW MH(pOpPMALIUU SIBISIETCS TPUMEHEHUE MOJENIe U METOJ0B CTOXacTUYe-
ckoro mporpammupoBanus. CTOXaCTHYECKHME MOJENU TO3BOJISIIOT y4ecTh BECh
JMana3oH BO3MOXKHBIX 3HAYEHHUM MCXOJHBIX JAHHBIX, 33JaBAaE€MbIX B BEPOSATHOCT-
HOW UJTM BEPOSITHOCTHO-HEOIpeenEéHHON (popme.

PaccmoTpuM BO3MOXKHOCTH Y4ETa HEONMPENCIEHHOCTH B JIMHEMHOW MOJIECIH
ONTUMM3AIUN CTPYKTYPBI TEHEPUPYIOUTUX MOITHOCTEH.

B obmem cnyuae nuHeitHas AeTEpMUHUPOBAHHAS MOJENb OMUCHIBAETCS CO-
otHomeHusiMu (7.3) -(7.5). B Momensx cToXacTHYEeCKOro MpOorpaMMUPOBaHUs Ta-
paMeTpsl ¢j,i,Dj paccMaTpUBAIOT KaK CiIydaiiHble BEJWYHHBL. B ob0mem cimydae
OHHM MOTYT OBITh (PYHKIIMSMHU CIIy4ailHbIX mapamerpoB 0. Yacto O HazwiBaioT co-
crositareM npuponsl. [lycte  ¢=Cj(0) , ai;=aij(0),b;;=bij(6). Torma croxactuueckas

MOICIb NMCCT BHU .

L:Zn:cj(ﬁ)xj = min, (7.20)

J:

zn:aij (0); >=b;(0),i=12,..m, (7.21)
j=1
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ijQj:LZWHn (7.22)

B nerepmunupoBaHHON Mozenu uamie Bcero Bmecto Cj(0), aij(0), bij(0)
paccMaTpUBalOT UX CPEAHUE 3HAUCHHS, ONTHUMU3AIMIO BHITIOJHSAIOT B pacyére Ha
CpeHUE 3aTpaThbl, MOIIHOCTU, PECYPCHI.

JIro0o# pukcupoBaHHBIA BEKTOp X=(X1,...,Xn)  IPH OJHHUX 3HAUCHUSIX
0 MoxeT yaoBIeTBOPATH ycnoBusiM (7.21), a mpu Apyrux — HeT.

B kadectBe momyctumbIx IutaHoB 3amaun (7.20) — (7.22) moxHO pac-
cMaTpuBaTh BeKTOpbl X , ynomierBopsitoriue ycnosusam (7.21), (7.22) npu Bcex

0, T.c.

n
j=1
X;20,j=12,..,n,

(7.23)

rjae {2 — MHOXECTBO BO3MO>KHBIX 3HAUEHHUI COCTOSTHUN TTPUPOBI.

O10 xECTKas MOCTAaHOBKA 3a7aun. B 3ToM ciiydae penieHue BbIOMpaeTcs
OCTOPO’KHO, YTOOBI ONTHMAJbHBIA IIIAH YAOBICTBOPSI BCeM ycioBusM (7.23)
JlakKe TPY MaJIOBEPOSITHBIX 3HAUCHUIX 0 .

Bosiee "cmenoe" perieHre MOKHO MOJIYYUTh, €CIM MPUHATH JOMYIIEHUE O

TOM, 4TO yCJIOBHS (7.23) BBIOJHSIIOTCS C HEKOTOPOH BEPOSITHOCTHIO P.

PE> 3 (0)%; == ()} = P,i=12,..m, (7.24)
=1

rae Pj— 3amanHbie yucna.

Henocratkom yuéra HeonpeaenéHHocTy B Buae ycioBuit (7.23) u (7.24)
SBIIIETCS. TO, 9YTO B HUX (UKCHPYETCS TOJNBKO (akT HapyiieHus ycioBuid. [lpu
ontumuzanuu 2OOC MMeeT 3HAYCHHE W BEIMYMHA HapylleHUs OajaHca, U BUJL
pecypca, 1Mo KOTOPOMY YCJIOBUE HE BBITIOTHSAETCS.

BBoas mtpadHble QyHKIMHM N0 KaXXJAOMY YCIOBUIO, I€JEBYI0 ()YHKIUIO

(e€ cpeaHee 3HAUYCHHE) MOXKHO IPEJCTABUTH B CICAYIOIIEM BHU/IC:
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F(x) =2 cii (0)x; + > M{r;[>_a; (0)x; —b (01},
j=1 i=1 j=1

r7ie Eij (6) — cpenHee 3HaUYCHHE YACIBHBIX 3aTPAaT;

M{y} — maremaTHueCKOE OXKUIAHUE BEITMYUHBI Y;

Ij— mrpaduas GpyHKIuS.

Ecnu nepaBenctsa (7.21) mpeoOpa3oBath B paBeHCTBA, TO (QYHKIUS OyAET UMETh

BUI:

r. =

{ Vi, ecim Vv >0,
j
i

\VA

ecm V<0,

rae Vv, :Zn:aij (e)xj —1;(0) ;
j=1

o, Bj — K03 OUIMEHTBHI.

BBenéM mepeMeHHbIE Y M Y, , KOPPEKTUPYIOIIUE YCIOBHS 3a1auu. To-

raa CToXacTHYeCKas MOJIEIIb 6yIL€T WMETh BUJI: HANTU MUHUMYM (byHKuI/II/I
n _ m
F(X) =D cij(®)x; + MO (o4yi +Biyi )} (7.25)
j=1 i=1

IIPU YCIOBUAX

n
> a;(0)x; +y; —yi 0(0)=0,i=12,..,m, (7.26)
j=1

Xj >0, j=12,..,n.

Monens (7.25) — (7.26) Ha3bIBacTCS IBYXITAITHOW CTOXACTHYECKOH MOjIe-
npro. OukcupoBaHHbId TIaH ~ X=(X1,...,Xn), BRIOMpPAEMBIA 11O anpuopHOi HHDOP-
Malid O COCTOSHUUW MPUPOABI 0, JOMHKEH KOPPEKTHPOBATHCS MO MEpe yTOUYHE-

HUs UHGOPMAIIUU.
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[Ipn onTuMU3anuu CTPYKTYpPbl TEHEPUPYIOIIUX MOIIHOCTEN JONOJHUTEIb-
+ )
HbI€ NIEPEMEHHBIE Y; MPEICTaBISIIOT COOOW TOMOJIHUTEIbHBIE MOIIHOCTH JJIEK-

tpoctaniuit (Hanpumep, I'TY, KOC), nunuil snextponepeaadyu Uik MOIIHOCTU
JEMOHTHPYEMOT0 yCTapeBLIEro 000pyA0BaHUS.

Hepnocratku mumanupoBaHus NMpu HEONpeaeaEHHON MHPOPMALIMK CBSI3aHbI C
OONBIIMMH 3aTpaTaMu Ha UCHpPABICHHE paHee MpuHATOro ruiana. Heobxoaumo
BBIOMpATh TaKWE€ IUIAHBI PA3BUTHUS, KOTOPblE MHHUMHU3UPOBAIUA ObI 3aTpaThl Ha
UX peaqn3aluio U KOPPEeKUHUIO.

[Tpu ucnonb30BaHUM 1€TEPMUHUPOBAHHBIX MOJIENIEH ATalbl BHIOOpa IJIaHa U
KOPPEKLHUH PaCCMaTPUBAIOT pa3iesibHO. MoJenu IByX3TallHOTO CTOXaCTUYECKOTO
NpOrpaMMHUpOBaHus, O0bEIUHsAS 00a dTama, OTpaxaroT Hanbosee XapaKTepHbIE
OCOOEHHOCTH TIJIAHUPOBAHUS B YCIOBHUSX HEOINPEACIEHHOCTU: BEPOSITHOCTHBIN
XapakTep MCXOTHOM MH(pOpMalUU; KOPPEKTHPOBKY paHee BHIOPAaHHOTO IJIaHa IO
Mepe yTOuHeHHus: MH(GOpMAaIMK; BBIOOP MPEIBAPUTENHHOrO IJIaHa ¢ y4ETOM €ro
Oyayiien KOppeKIuu.

[Ipy M3BECTHBIX 3aKOHAX PACHPENECICHHUS CIYyYalHBIX IMAPAMETPOB MOJIEIIH
CTOXacTHYecKas JIMHEWHas 3ajja4a MOHET ObITh MpeoOpa3oBaHa B HETUHEHHYIO Jie-
TEPMUHUPOBAHHYIO 33Jauy, pEIIaeMyr) METOJaMU HEJIMHEUHOTO MPOrpaMMHpO-
Banus. [lpu HeompeaenéHHoi nHGOPMAIMHU ABYXATATHAS CTOXaCTUYECKAsE MOJECIb
MOJKET OBITh pelieHa CTOXaCTHYECKUM KBa3UTPAJAUEHTHBIM MeToioM. U B mepBoM,
U BO BTOPOM CIIy4asx pelieHuEe 3ajayd OOJBIIONH pa3MEepHOCTH UYPE3BBIYAITHO
CJIIO’)KHO U TpeOyeT MpUMEeHEHHUsT MOITHBIX DBM.

Jns pemieHns 3a1adyd ONTUMHU3ALMUA CTPYKTYPBl T€HEPUPYIOIIMX MOIIHO-
CTeHl TIpHU HEOMpeACeTIEHHON MCXOAHOW MHpOpMAIMK pa3pabOTaH METOJ, HCIOJb-
3YIOIIUI 1eTEPMUHUPOBAHHBIE MOJIETTU. DTOT METOJI BKIIIOUAET YEThIPE 3Tara.

Oran 1. Ha ocHoBe oTuéTHOW MH(pOPMALIMK OILICHUBAIOT BEPOATHOCTHBIC
XapaKTEPUCTUKN UCXOAHBIX JaHHBIX WJIM TPAHULBI UHTEpBAIAa UX u3MeHeHu. [lo

O9THM JAaHHBIM C IIOMOIIBIO MCTOJAa CTATUCTHYCCKUX HCIIbITAHUHN [MOoJy4aroT 40CTa-
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TOYHOE KOJMYECTBO CIYyYaWHBIX pealu3alui BHEIIHUX YCIOBUM, KOTOPBIE 3aTEM
CPYHIIUPYIOT B 3aJaHHOE YHUCJIO OJHOPOJHBIX TPYIIIL.

Oran 2. C noMouibio 1erepMuHUpoBaHHOM MM cucteMbl 1Sl KaX10TO CO-
YETAHUS UCXOJIHBIX JAHHBIX MOJIYYatOT COOTBETCTBYIOIIEE ONTUMAIIBHOE PELICHUE.
MHO0X€ECTBO ONITUMAIBHBIX PELIEHUN MOXKHO PACIPEAEIUTh IO TPYIIIIaM.

Oran 3. Kaxaplii BapuaHT U3 30HBI HEOMNPENEIEHHOCTU SIBISETCA OITH-
MQJIBHBIM U JOIYCTUMBIM IIPA OJHUX COYETAHUAX UCXOJHBIX JAHHBIX U HEYIOBJIIC-
TBOPUTEIIBHBIM TIPU APYTUX YCIOBUAX. [Ipexnae yem mpUCTynuTh K CPAaBHEHHUIO
BapUAHTOB, HEOOXOIUMO TMOMECTUTh UX B COMOCTaBUMBIE ycloBus. s 3Toro
MIPUMEHSIOT aJallTUBHYIO MOJIEJIb CUCTEMBI. B HEl OCHOBHOW BapHaHT Pa3BUTHUS
CHUCTEMBI CUMUTACTCSI M3BECTHBIM, M OTBICKUBAIOTCSA TaKue€ HAOOPHI JOMOTHUTEb-
HBIX KOPPEKTUPYIOIMHNX MEPONPUATUN (YCKOPEHHE WIIM 3aMejICHUuEe BBOJAa MOIII-
HOCTH), KOTOpPBIC MPHUCIIOCAOINBAIOT JAHHBIM BapUaHT K APYTUM BHEIIHUM YCIIO-
BUSIM NPU MUHUMAJBHBIX 3aTpaTax Ha ajanTtaiuio cuctembl. C MOMOIIbBIO ajar-
TUBHOW MOJICJIM ONPEICIISIFOTCA 3JIEMEHTHI TUIATEKHON MATPHULIBL.

Otamn 4. BpiOupatoT BapuaHT, 00eCleunBaIONINi MUHUMAJIbHBIC 3HAYCHUS

OJIHOTO U3 KPUTEPUEB TEOPHUU UTP.

8. MOJEJM METOJbI ONITUMU3ALMU DJIEKTPUUECKUX CETEH
JHEPI'OCUCTEM
8.1. OnTumu3anusi pa3BUTHS NUTAIOMINX CeTell IHEPTOCUCTEM METOI0M

AUHAMHYECKOT0 MPOrpaMMHpPOBAHUA

[Turaromas cerb POC (110 kB u BbImIe) MOXET OBITH MPUCOSTMHEHA K TIIH-
HaM DAJIEKTPOCTAHIMI U IIMHAM CpeaHero HanpsbkeHus nojacranuuii ceszu (I1C) c
cuctemoobpasyromieit cerpro ODC (puc.8.1). HoMuHanbHbIE HANPSHKEHUS y4acT-
KOB MUTAIOIIEH CETH ClIelyeT BbIOMpaTh W3 CiloxuBIieiics B PO cucrtemsl Hampsi-

skeHuit: 110-220-500-1150 kB nnu 110-330-750 xB.
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Puc.8.1. CtpykrypHas cxema cereit 29C

Kondurypanus nurammux cetei 3aBUCUT OT Teorpaduueckoro pacroo-
KEHUS TTOTpeduTeNel 1 UICTOUHMKOB MUTAHUS U UX XapakrepucTuk. OOuel TeH-
JNEHUUEW pa3BUTHS MUTAKOIINX CETEW SBIsAETCS "HaJOXKEHHE" Ha SIEKTPUUECKUE
CETH C HU3KOM MPOITYCKHON CITOCOOHOCTBIO CeTeil Oojee BHICOKOTO HAIpPsHKEHMS,
npUMEeHEeHHE TIyOOKOro BBOJA BBICOKOT'O HAMpsKEHUs (MPUOJIMKEHUE HEHTpallb-
HoM moactaniuu (I{I1) k morpeduTensim).

Pacnipenenurensubie cetn npucoeauustoT K L[II. B ocHOBHOM npuMEHSIOT
JPEBOBHUIIHYI0 KOH(QUTYpALUIO PACIPEETUTEIIbHBIX CETeH C pe3epBUPOBAHHUEM
nuTaHusg ot coceaHux LI1.

Pa3zButue snexrpudeckoit cet 1 DI3C B 1I€JIOM TIPENCTaBIsAET OECKOHEU-
HBIA TMOCJIEAOBATEIbHBIN MPOIECC CMEHBI COCTOSIHUM CETH MPHU POCTE HArpy30K
CYIIECTBYIONIUX y3JI0B, TIOSABJICHUH HOBBIX HArpPy30K, 3aMEHE U3HOIIEHHOTO 000-
pynoBanusi. [lon coctosHreM ceTr MOHUMAETCsl PUKCUPOBAHHBIN SISl HEKOTOPO-
ro MOMEHTAa BPEMEHHU COCTaB MapaMeTpPOB 00OPYyIOBaHUS W PEKUMOB. [IpakTu-
YECKH BO3MOKHO PacCMOTPETh PA3BUTHE CETH B OrPAaHUYEHHOM PACUETHOM Iie-
puone BpeMeHu [,. CocTosiHME CeTH B yIOOHO ONUCHIBATh C MOMOIIBIO BEKTOPA

cocrosiausi Cy, rae t — Homep srana passutus (t=1, 2, Tp). Uucao KOMIOHEHT
BekTopa C; Ha Ka)JIOM 3Tare paBHO CyMME YHCJIa HOBBIX U PEKOHCTPYHPYEMbIX

3JICMCHTOB CCTH.
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Ct =(Cat:Coty-sCint)-

3necy Cj; — i-1 kommnoHeHTa BekTopa C;, cooTBercTBYyIOmas i-if BeTBH (rpymnie

BeTBel). [l nmpumepa cxembl ceTu, n300pakEHHOM Ha puc. 8.2, YUCIIO KOMIIOHEHT
BEKTOpAa COCTOSIHUA M=3, a Kakjaas u3 BerBer (1=1, 2, 3) MOXKET HaXOUTHCS B OJI-

HOM U3 IBYyX COCTOSIHMU

c 0 — BEeTBb OTCYTCTBYET,
it =
1-BetBb ¢ mapamerpamu R, X, K.

B npumepe puc. 8.2 pemaercs 3agada BbIOOpa ONTUMAIBHONW CXEMbI MPUCOEIUHE-
HUS K CETH HOBOM TMOACTAHIMU «I1/CT 2» JuHUAMH «JI 2», «JI 3» u yBenuueHus
IIPOITYCKHOM CIOCOOHOCTH CyIIecTBYIomer nuHun «JI 1» mpu moaBecke BTOPOW

nenu. Yucio BapuaHToB 3HaYeHUt Bektopa C; paBHO

N=2M=23_8g

Hcnonb3ys BEKTOpPBI COCTOSHUS, MHOTOBAPUAHTHOE PAa3BUTHE BJIEKTpHUUE-

ckor cetu (puc. 8.2) MOXXHO MpEJCTaBUTh B BHJIC HaIpaBlIeHHOTo Tpada (puc.

8.3).

n/cr 1

n/cr 2

Puc.8.2. Cxema npoeKkTupyeMoi ceTu:

—— - CYILUECTBYIOLIAsA JIUHUI,
- - IPOCKTHUPYECMBbIC JINHUN
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Beprnnamu rpada pa3BUTHS SIBISIOTCS Pa3inYHbIC BAPUAHTHI BEKTOPA COCTOSHHUSI
(K) (=
Ci ’ (k=0, 1, ...,N-1) B momenT Bpemenu t. [lyru rpada oTpaskaroT BO3MOKHOCTH

TIepexo/ia U3 OJHOTO0 COCTOSIHUS B JAPYTOe CE{ - Cgk) (, k=0, 1, ...,N-1), um co-

OTBETCTBYIOT ONpeeiIEHHbIE 3aTPAThl (KAMUTAIbHBIE U SKCIUTyaTallMOHHBIE) HEOO-

XOJIUMbIE JJIsl Takoro nepexoaa. CyliecTByeT MHOXKECTBO JOMYCTUMBIX AYT (ITy-
. . k

Tell), COeUHAIOINX HavyalbHyI0 BepunHy C ¢ OmHON M3 BepIINH C-(r ) (k=0, 1,
p

...,N-1), Haxonselicss Ha ypoBHe t=T,. JlomycTUMOCTh MmyTeil U COCTOSIHUI (Bep-

IITWUH rpa<1)a) IMPOBEPACTCA COITOCTABJICHUCM paC‘IéTHBIX BCJIMYHH ITOTOKOB MOIIIHO-

CTH U HaHpH)KeHI/Iﬁ C MMPCACIIbHO BO3MOKXHBIMU JIA paCCMAaTPpUBACMOI'0 COCTOAHUA

(1) _ ctk)

CCTH. Hepexozx N3 OJHOT'O COCTOSAHUA B APYIroc Ct—l - Ct BO3MOJXCH, CCJIM BO3-

MOXEH TII€ % C-(j) C-(k)
pexon mo kaxmod kommonente Bektopa Cpi’y —Cyi’. Hnsa sToro

AOJIDKHO BBIIIOJIHATBHCA YCIIOBUC

ct=cld, i=123..G,k=0,1,.,N-1).  (8.1)

Cpenn nomyctumbix myteid ot Cy 1o C-(rk) (k=0, 1, ...,N-1) u HEOOXOAMMO
p

HAaWTU IyTh «KpaT4aulled JUIMHBD), JJISI KOTOPOTO CYMMAapHbIE JTHUCKOHTHUPOBAH-
HBIE 3aTPaThl HA MOCIIEI0BATENBHBIE IEPEXOBI OT OJHOTO COCTOSIHUA K APYTOMY —

MHWHHUMAJIbHbI

_U—|

Tp
1 t=1

—+
Il

rae 3¢ = (K¢ + Uy ) (1+ E)_t — 3aTpaThl B roAy t ¢ y4éTOM MX JUCKOHTUPOBAHUSL.
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KanuranbHble BIIOKECHUS Kt ONpCACIIAOTCA NU3MCHCHHUAMU CCTU B IOy t IIpH IIC-

(1) (1)

pexone C;j — Cgk), T.€. 3aBucAT oT C; 4, u Cgk). DKCIUTyaTallMOHHBIC 3aTPAThI
W; cocToAT U3 CyMMbI pacXof0B Ha 0OCIy:KuUBaHUE, peMOHT Mysc t U CTOMMOCTU
M3MEHEHUs NI0TEPb IEKTPOIHEPTUH NIPU BBOJE HOBBIX 00beKTOB W ¢ = LI ,0W;,
OIIPENENIAEMON TI0 CpPeHEB3BEICHHOMY Tapu(dy Ha anextposHepruto ll,. Bemu-

YHUHAa Ho6ct 3aBHUCHUT OT BCECX KaHHTaHOBHOH(CHHfI, OcyH_[eCTBJ'IéHHBIX 3a 1Iepuona Ot

(J)

nepBoro roja jao rozaa (t-1), u onpenensieTcst 3HaUCHUEM BEKTOpa COCTOSHUM Ct—l'

N3menenuss morepb snextpodneprun oWy = AW (C%k))—AW (Cgﬁ) 3aBHUCST OT

(J)

COCTOSIHUI Cgk), C;_1, Harpy3ok roga t u (t-1).
Takum 00pazoM JyIst Bcero pacué€THoro nepuoza 3atparsl (8.2) paBHbI CyM-

MC 3aTpaTr JId KaXKJ0ro mnepexolda B OTACIIBHOCTH, T.C. 06Ha,Z[aI-OT MapKOBCKUMHU

CBOMCTBaMHM AAIUTHBHOCTBIO!

TP .
3,= 2% (cl).c). (83)
=1

[{esnenanpaBiIeHHBIN OUCK ONTUMAJIBHOIO IMYTH PA3BUTHUS CETH U3 MHOXKE-
CTBa BO3MOXHBIX S C HCIHOJIb30BaHUEM Tpada pa3BUTHS BBHITIOIHAECTCS METOIOM
JWHAMUYECKOTO MPOTrPaMMUPOBAaHUS, OCHOBAHHOI'O HA MPUHLHUIE ONTUMAIBHOCTH.
CornacHo 3TOMY NPUHIUITY JI000H y4aCTOK ONTUMAIBHOTO MYTH SIBISETCS ONTH-
MaJIbHBIM. METOJI TMHAMUYECKOTO MPOrPAMMHUPOBAHU TPUMEHUTEIBHO K 3a7a4e
noucka MUHUMYMa (8.3) MOo3BOJISIET HAa Ka)XKJIOM 1are t pemartes 3ajayy MUHUMU3a-

(J)

UK TOJIBKO II0 IICPCMCHHBIM Ct—l " IIOCJICAOBATCIIbHO YMCHbIIATh YHCJIO KOHKY-

PEHTHOCTIOCOOHBIX BAPUAHTOB U3 MHOXKECTBA S. ANTOPUTM PEIICHUS MPEACTABIISI-
€T co00il MHOTOIIIArOBBIM MPOIECC, HAa KaXXJOM Iare KOTOPOro MPOU3BOJAT «OT-

METaHHEe» HEKOTOPOTO MHOXECTBA BApPUAHTOB S, O KOTOPOM B Tpoiiecce paboThI
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aJIropurMa CTaHOBHUTCA M3BCCTHBIM, YTO OHO HC COACPIKUT y4aCTKa OIITHUMAJIBHOTO

Iy TH.
t=0 t=1
7
6
5
C=(0,0,0)

- HCJIOITY CTUMBIC COCTOSIHMS

— - JIOIyCTUMBIE MEPEXObI;
— - YCIIOBHO OITUMAaJIbHBIEC NIEPEXOBI;

=) - OIITUMATBHBI ITYTh PA3BUTHS

Puc. 8.3. I'pad pa3BuTHS SJICKTPHUIECCKOMN CEeTH

k
O6o3HaunM 4epes |(C§ )) MHUHUMAJIBHBIE 3aTPAThl HA MEPEXO] OT BEPIIU-

Hbl C( 710 BEpUIMHEI Cgk)

Ha nepBom miare
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|(c§k)) :31(co,c§k)) (8.4)

U CYXEHUS MHOXKECTBa S He mpoucxoaut. Ha BTopom 1are paccMoTpuM IyTd OT

(k)

BepunHel Cy 10 mo6oi BepmuHel C5 /. IlyTh ¢ MHHMMaNbHBIMH 3aTpaTaMu

onpeaAcinM N3 COOTHOICHUA

|(c(2k)) :min32(CO,C(2k)): min )[l(c§j))+32(c§j),c(2k)ﬂ. (8.5)

(1) (K
k=0,1..N-1 Ci' -G

o o ' o k
JIr000# myTh, IPOXOASIINNA Yepe3 ng) U HE COep KAl y4acTKa I(C(2 )),

HE MOYKET OBITh MPETCHACHTOM Ha OIITUMAJIBHOCTD. MHO%€eCTBO BAPpHAHTOB Sz, KO-

TOpO€ MbI MCKJIIOYaeM Ha STOM IlAre, COCTOMT U3 BCEX IMyTEH, HE COAEPIKAIIUX
k
y4acTka I(C(Z ) :

(J)

ITycts Tenepp ns kaxmoit Bepmmabl C; 1 ompeneneHsl 3aTpaThl I(CE 2)

Ha ITyTH OT MCX0oAHOM BepimnHbl Cj. Torna MuHMMambHBIC 3aTPAThl HA IIYTH, CO-
(k)
enuHsomuM mo0yro Bepmnny Cip/ u Cqy, paBHBI

|(c§k)) =min3t(c0,c§")): min )[l(cﬁ_j})+3t(cﬁ_j},0§k))}. (8.6)

j (k
k=01,..N-1 Cio1—C

(k)

Bce BapuanThl myteit Si, He cojepikaiue yqactka | (Ct ), 0TOpachIBaIOTCHI.

dopmyina (8.6) — 310 00IIEE PEKYPPEHTHOE ypaBHEHKE, OMUCHIBAIOIIEE MHOIOIIA-

TOBBIN Tporiecc oTbickanus pemeHus. [Ipomomkas pacuér no (8.6) Ha mocienqHeM

(k)

ware (t=Tpy) noxyunm anst Kaxnoi Bepumnbl Cy

3HaueHue QyHKIuH | (C.(I.k)) :
p p



132

YToOBI 3aBEpIIMTH NPOLEAYPY NOUCKA ONTUMATBHOTO MYTH, BHIIIOJIHUM €Il1¢

OJIHY IIPOLIEAYPY MUHUMU3ALINH:

3., = mkin{l (C(Tz) ﬂ . 8.7)

IIpyuMmeHeHne meroga AMHAMUYECKOTO NPOrPAMMMPOBAHUSA I PELICHUS
MOJEIN ONTUMM3ALMU Pa3BUTHUS IEKTPUUYECKOU CETH IMO3BOJIAET YYECTb HEJIU-
HEWHOCTb TEXHUKO-DKOHOMUUYECKHUX I0Ka3aTesled, JUCKPETHOE U3MEHEHHE I1apa-
METPOB, ITUHAMU3M pa3BUTHA. OQHAKO peanu3aius JaHHOTO METOAA MPEIbSIBISET
BBICOKHME TpeOoBaHUsl K 00bEMY maMaTu U ObicTpoaeiicTBrio DOBM. YmMmensbiienue
YHClia PACCMATPUBAEMbBIX COCTOSIHUN MOXET OBbITh JOCTUTHYTO TPEIBAPUTEIbHBIM

dHaJIn30M YCJIOBI/Iﬁ pa3BUTHUA CCTHU, BBIITOJIHCHHBIM ITPOCKTUPOBIINUKOM.

8.2. OnTumMu3anus KOHPUTypaAuM JIeKTPUIECKOi ceTH

OnTumanbHyl0 KOHGUTYpAIMIO paCIpeeUTeIbHON CeTH C JOCTaTOYHOMN
TOYHOCTBHIO MOKHO OIPEAEIUTh, HCIOIb3Ysl CTATUYECKYIO MOJEIb 3JIEKTpUYe-
CKOM CETH.

HcxonHbiMU JAHHBIMU SIBISIFOTCSA: 1) cxema cylecTBylomed cetu; 2)
HArpy3Kd y3J0B [JI 33IaHHOTO MPOEKTHOTO YPOBHS; 3) BO3MOXKHBIE TPAacChl CO-
OpYXEHUS HOBBIX JIMHUI 3JeKTponepeaay; 4) TEXHUKO-?KOHOMHUYECKUE MTOKa3aTe-
JIY CYHIECTBYIOIIHMX U BHOBb COOPY’KAEMBIX JIMHUM.

Leneas ¢pynkmus MM npencTaBisieT CyMMapHbIe TUCKOHTUPOBAHHBIC 3a-
TpaThbl B 3JIEMEHTHI C€TU. VICIONb3ys 3aBUCUMOCTh 3aTpaTr OT MOTOKAa MOIIHOCTH,

IEJEBYIO (PYHKITUIO MPEACTABUM B CIEAYIOIIEM BHUJIC:
L
@=ij (7). (8.8)
]=1

rne  f;(P;) —3arparsi B j-i onemenr cern;
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L — oOmiee umcine CymecTBYIOIUX U MPOEKTUPYEMBIX 3JIEMEHTOB CETH.

Jns cymectytoumx snementos cetn f;(P;) npexcrasnsior sarpatsi Ha

AKCIUIYaTalHIo, a JIJIl BHOBb COOPYKAEMBIX — 3aTpaThl HA CTPOUTEIBCTBO U JKC-
wiyatanuto. Jig yuéra orpaHM4eHHM MOTOKAa MOIIHOCTU Pj Mo cymiecTByronmm

3JIEeMEHTaM MCHOJb3YI0T TpadHble PYHKIMH, TOTAA

fj(Pj)_npu_‘Pj‘SPjnpea’
fj(Pj): a
1, —”PM_‘Pj‘>pjnpe |

rac ll[l — J0CTAaTOYHO 0obIIOE BO3pAaCTaHHC 3aTparT.

B xauecTBe YCJIOBI/Iﬁ B OTOM MOACIN PaCCMATPUBAIOT YPABHCHUA, COOTBCT-

CTBYyIOIIME TIepBoMY 3akoHy Kupxroda:

L
> a;P; =P"i=12,.,R, 8.9)
j=1

/e 8j — KO3(p(UUMCHT [IePBOil MATPHULIBI COCANHEHH;

H -
P" — MakcumanbpHast Harpy3K I-ro ysina;

R — 4ucno y37m0B B paccMaTpUBAEMOM CETH.

JIist MOCTpOeHUs ONTHUMANIbHOW KOH(MUTypamuu ceTh HeoOXOIMMO HalTh
Takue 3HadeHus Pj, mpu koTopsix neneBas GyHkmus (8.8) Oymer MUHMMAaNbHA U
BBITTOJTHAIOTCS yeioBus (8.9). JIns BeIOOpa ONTHMAILHOTO PENICHHS HEOOXOIUMO
B35Th M30BITOYHOE YMCIIO HOBBIX 3JieMeHTOB L ~4R. BerBu cetm, 1 KOTOPHIX
ONTUMAJIBHBIE TOKU MOIITHOCTH PaBHBI HYIIIO» UCKITFOYAOTCS U3 CXEMBI CETH.

OnTtumanbHasi cxema CeTH, ompejaeiseMas 1o BeipaxkeHusm (8.8) u (8.9),
npeJicTaBiIsieT coboit mepeBo. TakuM 00pa3zoMm, 11es1ecoo0pa3HO BECTH MOUCK OITH-

MaJIbHOT'O PEIICHUS] CPeld BCEX BO3MOXKHBIX BAPUAHTOB J€PEBbEB Ipada pacuéT-
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HOWM cXeMbI ceTH. UMCio He3aBUCHUMBIX IepeMeHHBIX B 3aaade (8.8), (8.9) ymeHb-

maercs 1o (L-R+1).

Tak Kak B MPaKTUYECKUX CIy4yasixX HE TpeOyeTcst aOCOMOTHO TOUYHOTO pelle-

HUs1, MOXKHO HCIIOJIB30BAaTh HpI/I6J'II/I)KCHHBII7I MCTOA ITOKOOPAWHATHOTO CITYCKa.

Puc. 8.4. I'pad cxembr cetn

TYPHBIX BCTBAX:

B pacy€THOU cXeMe CETH BBIIECIUM
nepeBo (puc.8.4) u o003HA4YMM BETBU,
MPUHAIJICKAIINE 3TOMY JICPEBY HMHJICK-
com m (m=1,2,...,M=R-1). Konrypusie
BerBH 00o03HaunM K (k=1,2,... k=L-R+1).
JloOaBieHne K JiepeBy BETBH 0Opa3yeT
KOHTYp I, HampaBjieHHE KOTOPOTO
COBIMAJAaeT C HaIpaBJICHUEM KOHTYPHOM
BeTBH. Torja MOTOKU 1O BETBSIM JiepeBa

MOJKHO BBIPpAa3UTb 4YC€PC3 ITIOTOKHU B KOH-

K
Pn = mek P (8.10)
k=1

rae b, — k03 UIeHTs BTOPOH MaTPHUIBl COSANHEHUH.

Yuursias Beipaxkerue (8.10), ueneByto ¢pynkuuio (8.8) mpencraBum B ciie-

IYIOIIEM BHJIE:

K M
@Zka(Pk) + Z
k=1

m=1

K
S (mekpk) (8.11)
1

k:

[Touck munumyma (8.11) mno mepemeHHbIM Py BBINOJHSAIOT UTEPATUBHBIM

METOJIOM, MUHHMMU3UPYS Ha KaXIOH uTepanuu 3atpatsl @, B K-it konTyp (K =

1, 2,... ,K) TOBbKO 1O OHOM ITEPEMEHHOM

Pk
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K
Oy = fk(Pk)+ Z 1Im(z‘,bmkpk)_

mel k=1

3HAYCHUST OCTATBHBIX HE3aBUCHMBIX NIEPEMEHHBIX Ha K-if uTepamuu He Me-
HSFOTCSL.

Takum oOpa3zom, Ha KaKJOW UTEpaLMH U3 pacuy€THOTO rpada ceTH BbIAEs-
10T OJIMH KOHTYp (puc. 8.5), peKUM KOTOPOro pacCUUTHIBAIOT HE3ABUCUMO OT JpPY-
TUX KOHTYpOB. MUHUMYM OIPENENSIOT M0 pe3yJbTaTaM pacuéTra CEpUH PEKUMOB
(YUCIO pEeKUMOB PABHO YHUCIY BETBEH B KOHTYpPE), MOCIEI0BATEIBHO OTKIIOYAs

OJIHYy M3 BeTBEW paccMmarpuBaeMoro konrypa. Eciu munumym f, Oyner momyuen

pU OTKJIFOYEHUH OJIHOM W3 BETBEH JiepeBa, TO HEOOXOAMMO MOMEHSTh MECTaMU B
K -M KOHType cTapyr KOHTYPHYHO BETBb M BBIJICJICHHYIO BETBb jepeBa (HOBYIO
KOHTYpHYIO BeTBb). llpm 3TOM M3MeHseTcs cocTaB M JPYTUX KOHTYpPOB rpada,

4TO HEOOXOAMMO yuecTh mpH nepexose k (K +1)-it urepanuu.

-

|
¥ 7
-~
~”
-

.
Ly

N

B '
ﬁ;ﬁ—t&q—e—-——-—————"“

Puc.8.5 Ontumusanus cety Ha K-if ureparmn

NrtepaTuBHBIA mponecc Moucka ONTHUMaIbHON KOH(UTYypaluyd CeTU 3aKaH-
YUBAETCS TOrJa, KOrJAa MAHUMH3AILMS 3aTpaT 1Mo BceM K KOHTypaM He NMPUBOJUT K

M3MEHEHUIO COCTaBa KOHTYPHBIX BETBEH.
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3aBHCHMOCTB 3aTpaT OT MepefaBaeMoil MOIHOCTH Biaa 3 = d + bp ssus-

eTCsl JIydllled amnmpokcumaiued 3aTtpaT B JUMHUU U TpaHchopmaTopbl. OIHAKO

OpUMEHEHHE TakuX (PYHKIMI CBsSI3aHO C OomNpeneiaEHHbIMU TpyAaHocTaMH. [locto-

SIHHAsi COCTABJISIONIAS 3aTPaT OTINYHA oT Hyis Tonbko pu P # 0.

PaccMoTpuM cTaThyeckyr0 MOJENb ONTUMHU3ALMHM KOH(UTypaluu CeTu,
YUUTBIBAIOLLYIO TUCKPETHOE U3MEHEHUE NepeMeHHbIX. McXonHble JaHHbIe, HE0O-
XOJMMBIE JIJIS1 TOCTPOCHMS MOJENH, PACCMOTPEHBI BBILIE.

Mopgaens onTumMu3auuu (GpopmMynupyercst CleayrolmuM o0pa3oM: HalWTH Ta-

KHEC ITOTOKHW MOIIIHOCTHU P| 110 JICMCHTAaM, IIPU KOTOPBIX 3aTPaThl B CCTh

L
D = le(aj y; +b;P;) (8.12)
=

MHMHUMAaJIbHBI M BBIIOJIHSAIOTCS OaJIaHCHI MOITHOCTH B Yy3JIaX CCTU

L
> a;P, =R",i=12,.,R,

, (8.13)
J=1
rje aij — K03(PHUIIUEHT MepBOM MaTpaIlbl COCTUHCHUH;
P H .
i — MakcMMaJbHas Harpyska | -To y3ina;

L — 49mciI0 3J1€MEHTOB CETH;

R — 4ucno y31oB certy;

Yi — uenouncnennas mnepemennas (Y] =1 npu Pj #0 4 Yy i~ 0 npu

Pj =O).

OTtOpackiBasi 3JIEMEHTHI C HYJICBBIMU MOTOKAaMHU, TMOJYYUM ONTHMAIBHYIO
ceThb B BUJIE JiepeBa rpada.
Jiis pemrenns 3amaqn (8.12), (8.13) MOXKHO MCIIOIB30BaTh OJIMH U3 METOJOB

JUACKPETHOTO MPOrPaMMHUPOBAHUS — METOJ BETBEW U T'PAHULI.
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Mertop BeTBEW U rpaHuIl TO3BOJSET 3aMEHATH MOJHBIA TIepedop BCeX Bapu-
aHTOB JiepeBbeB rpada cetu (puc. 8.4) X 4YaCTUYHBIM NEPeOOPOM. ITO OCYIIECTB-
asieTcsl MyTéM OTOpPAChIBaHUSI HEKOTOPHIX MHOKECTB BAPUAHTOB, 3aBEIOMO HE Jia-
IOLIUX ONTUMYMa.

B ocHoBe Meroma nexar cieAylollde MOCTPOEHUS, MO3BOJISIONIME CyIIe-
CTBEHHO YMEHBIIIUTHL 00BEM mepebdopa:

1. Pa30buennie BapuaHTOB pelIeHUs] Ha TOJIMHOXKECTBa (BeTBiIeHHe). Pea-
JAU3alrs METO/a CBSI3aHA C MOCTENEHHBIM pa30MeHneM MHO)KecTBa BapuaHTOB G°
Ha noaMHOXkecTBa (puc. 8.6). McxoaHoe MHOXECTBO, a 3aT€M M MOJMHOXKECTBA
OyZeM NenuTh Ha JiBa TOJMHOKECTBA, B OJTHOM M3 KOTOPBIX MPUCYTCTBYET HEKO-

i/

HH
TOpasa BETBb ” , d B IPYIroM 3Ta BETBb OTCYTCTBYCT (I I ) .

2 Jlns ucxomHoro MHOkecTBa G° KaXKI0TO MOJIMHOXKECTBA BBIYHCIISIIOT
) 0 )
HIDKHIOKO OICHKY 1eneBor GpyHkuuun «(G~).B kauecTBe HIDKHEH OLIEHKH (YHK-

uit (8.12) mpumem BeTUUNHY

L
(k)

_ (k)
=1

L
o(G*)=min> a;y; +min + )
=1

]

JlanbHEWIIEMY BETBJIECHHUIO MOIJIEKUT TO IIOJMHOMXECTBO, UISI KOTOPOIO

HWKHSA OLICHKA MCHBIIIC.

K) — mi
Bpruucienne @; 7 = MIN Za jYj COOTBETCTBYET MOCTPOCHHIO JI€pEeBa

J
KparJdaumen JIMHbl. MeToa MOCTPOEHHs] TAKOTO JepeBa COCTOUT B CIICIYIOIIEM.
[Ipon3BOJILHO BBIOMPAIOT y3€J, K KOTOPOMY MOJCOCIUHSIOT ONMkKaului y3ed.
Crnenyromuii y3ea MPUCOSANHSIOT K MOCTPOSHHOMY (PparMeHTy CeTH CaMOU KO-
poTKO# (K3 MMerouxcs) BeTBbIO. [Iponecc mpoomkaroT 10 Tex mnop, moka He 0y-

AyT COCOAUHCHEI BCC Y3JIbI.
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Jlst pacuéra co(zk) =min Zb jPj mpu ycnosuu (8.13) MoXkHO HCIIONB-
i

30BaTh aJrOpUTM MCTOJA YJIYULICHHA IIJIaHa. OT6paCBIBa$I JJIEMCHTBI CCTH, OJIA

onm k
KOTOPBIX ONTHMAJIbHbIEC TIOTOKU Pj PaBHBI HYJIIO, TIOCTPOUM JepeBo (s .

ANropuTM MOUCKAa ONTHUMAIbHOW KOH(UIypallud CETH METOJOM BETBEH U

IpaHuUIl IPEACTABIISIET COOOM MHOTOIIATOBBIN MpoLIECC.
(G°)
O-M ulace. BBI‘II/ICJIﬂeM HUKHIORKO OI_IeHKy (D JJII UCXOAHOI'O MHOXKEC-
cTBa BapuaHToB G°.

(0) 0
Ecnu nepesbst () © u (W, ~ coBmagaroT, TO Cpas3y MOJydeHa ONTHUMAIbHAS

0]
KoH(purypanus cetu ¢ 3arparamu @ = «@(G"~). B npotuBHom ciy4ae (puc.8.6)
G G,,G,]
0 pa3OuBaeM Ha JiBa MOAMHOXKECTBA “J;;\Ip U NMEpexouM K 1-My mary.
)/
B kauectBe amemenToB cetd |l , 1O KOTOpBIM BBIMIONHSIOT BETBICHHUE
G (0)
MOYKHO TIPUHSTH JIEMEHTHI CETH KpaTdaiieil qmunaer ) .

' '
1-11 wae. BeraucisieM OlIEHKHA (D(Gl) u (D(Gz) Ecnu nist HanMeHb-

o 0] 0]
IICH M3 3THX OIICHOK JepeBbst ;" u (U,  COBMAJAIOT, TO IMOJIYYEHO ONTUMAIBLHOEC

PCUICHUC. B IIPOTHUBHOM CJIy4ac OJIA HaHBHeﬁmeFO BCTBJICHU BI>I6I/IpaIOT MHOXKC-

/ /
CTBO C MUHMMAaJIbHOM OIICHKOM, HAIpUMep, G)(Gz) < G)(Gl ), TOTAa

r ’ ’
G, =G5, WG,

HOBEPTaBIINECS HCHUIO MH TB U HOBBIC MHOXECTB
He mnonsepraBmmecs pa3OueHnio MHOXeCTBO G OBBIE MHOKECTBA

G.,G! G?,G,G? e
011 I2> 3aHOBO O003HAYHMM KakK 21 12393 W MEPEeHaéM K CICAYIOIIEMY Ia-

ry.
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Puc.8.6. IIponecc moncka onTUMaIbHOW KOH(PHUTYpAIIHK CETH

k -
k-1t wae (k 2> 2). BrruncinsgeM oreHKH a)(Gi )1' :1,2---, . Ecim npu

y . (k)
3TOM yAaTcs HAalWTH ACPEBO CeTH, s KoToporo () ~ u (U, * coBmagaroT, TO IO-

Jy4YeHa ONTHUMAaJIbHAasi KOHPUTypalus CETH.

Ecnau ontuManbHOE perieHue He HalJIeHO, TO CHOBAa pa30MBaeM Ha JIBE 4Ya-

CTU HauOoJsee MEePCIeKTUBHOE MHOXKECTBO (Harpumep Gg ). Emé e moasepras-

Gk+l Gk+l Gk+l
muecs pa3OUEHUI0 MHOKECTBA 3aHOBO O003HAYMM KaK P 192 101 Fppi1 W

nepeiiném k (k+1)-my mary.
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I[Hﬂ KaXXJI0TO M3 pacCMaTpuBACMBIX MHOXCCTB HCT H€O6XOI[I/IMOCTI/I pac-
CMaTpuBaTb BCC BO3MOJKHBIC BApHUAHTHI JCPCBLEB CCTHU, AOCTATOYHO IMOCTPOUTH

k k
TOJIBKO J[Ba JIepeBa 601( ) u Cf)é ).

8.3. OnTumMu3auus pa3BUTHS NUTAKIIUX CeTeil MPU BEPOATHOCTHOMN MCXO/-
HOM UH(OpMaALMU

[Ipy mpoeKkTUPOBAHUM BJIEKTPUUECKUX CeTel Ha nepcrekTuBy S-10 net cie-
JyeT YYUTHIBATh BEPOSTHOCTHBIN XapakTep UCXOaHON uHbopmanuu. [ kaxmo-
ro Tojia pacuéTHOro MEepHo/ia MEPCIEKTUBHBIC HArpy3Kd MOTYT OBITh 3aJIaHbl B
BUJIC IMalNa30Ha, JJisi KOTOPOTO B JIy4llleM CIydae H3BECTEH 3aKOH paclpejelie-
HUs. B 3TUX yCIOBHSIX ONTUMM3AIMS PA3BUTHUS MUTAIOIIUX CETEH MPEACTABIISIET
3aJ1a4y CTOXaCTUYECKOTO MPOTrPaMMHUPOBAHUS.

C [ocTaTouyHOW JOCTOBEPHOCTHIO B KAadyeCTBE  3aKOHA paclpeeiCHUs
Harpy3Kkd y3JIOB B 3aJIaHHOM JHANa30HE MOXKHO MPHUHSATh HOpMAJIbHBIM 3aKOH. B

3TOM CJIy4ae Harpyska y3ia i onpeiesercs CIeIyIOIUM BhIPaKCHHUEM:
Ji=M(Ji)+o[JiE, (8.14)

rae Ji — cirydaiiHasi BeJIMUWHA y3JI0BOTO TOKa;
M(Ji) —matemarndeckoe oxkumanue (M.O.) MakcuMyma y3J0BOTO TOKa;
o[Ji] — cpenHekBaApaTHYHOE OTKIOHCHUE Y3JI0BOI'O TOKA;
& — cTanmapTHAs CciyJaiHas BEJTUMIHHA.
JIJIss HOpMAJILHOTO paclpe/ie/ieHUs] CTaHIapTHAS CITydaBIlas BEJIMYUHA UMe-

CT INIOTHOCTBL BECPOATHOCTH

1 =
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PexxuMm anextponoTpediieHus B y3jax Harpy3kd Ha pacu&€THBIM Mepuoi 3a-
naéTcsl AByMsI XapaKTePHbIMU CYTOYHBIMU rpauKamMu Harpy3ok (3MMHHUNA MaKcCH-
MyM, JIETHUH MUHUMYM). l3MeHeHune MakcuMyma Harpy3ku B T€YEHHE rojia MO-
XKET OBITh OMUCAHO rOJOBBIM I'Pa(pKOB MECAYHBIX MAKCUMYMOB.

JIns MOMEHTa MakcuMyMma Harpy3kM 3aJlaHa TakKe BEJIMYMHA Cpex-
HEKBAJIPaTUYHOIO0 OTKJIOHEHUS Gy (uiu gucnepcur Dwv ) Harpysku. E€ 3Haue-
HUE ONPENEIISIOT IIPU NPOTHO3UPOBAHUYN HATPY3KH.

st pacuéra M.O. cToMMOCTH MOTEPH AIEKTPOIHEPTUU 32 T'0JT HEOOXOIUMBbI
BeauuuHbl M.O. U aucnepcuu TOKa 3a roja. 3Has JUCIEPCHUIO Uil MakCUMyMa
Harpy3KkH , CyTouHble U rogosbie rpaduxku M.O., HeoOxoaumo onpenenuts M.O.
U JUCIIEPCHUIO Y3JIOBBIX OKOB 3a I'OJ.

M.O. Harpy3kHu 3a roJ paBHo:

91"0
M) =5760°

r1€ Oron — FOJIOBOE DJIEKTPOINOTPEOICHHE.

[TpuHuMas HanpsKEHUE B y3J1aX PaBHBIM CPEAHEMY 3HAUECHUIO, OTIPEICIISIIOT
M.O. 370BBIX TOKOB, BXomAmux B ¢opmyny (8.14). Jlucmepcuio Harpy3ku
MOKHO OIpPEACNUTh CAeAYImMUM o0pa3oM. s XxapakTepHbIX CYTOUHBIX rpadu-
koB onpenensaior M.O. cyTouHo#l Harpy3ku Pepcyr. =Ocyr/24 U IUCTIEPCUIO CYTOU-
Horo rpaduka Deyr. 'omooitl rpadgux M.O. Harpy3ku anmpoKCUMUPYIOT TPEXCTY-
neH4ateiM  rpadukom.  IIpogomxkuTeapbHOCTH  pabOTBl 1O  3UMHEMY

(s = U T+ Lone) ¥ JI€THEMY ( ierw ) Tpadukam Harpysku (puc.8.7) ompenens-

0T U3 PCIICHHA cnez[y}omeﬁ CHCTCMBI.

PSI/IMHt + PJICTH t — 9

CpP.CYT "3UMH CpP.CYT "JIETH rojm’°

t, ..+t . =8760.

31MMH JICTH
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OnpenenuB  nepuoy  ACHUCTBUSA
3UMHET0 U JIETHEro rpaduKOB Harpy3KH,

BBIYHMCIISIIOT JUCIEPCUI0 TOJIOBOTO Tpa-

dbuKa CpeaHECYTOUHBIX Harpy30K Dioy c.

B uenom nucnepcust rogoBoro rpaguka

Oyner paBHa:
Y
HE:_'##J'
Puc.8.7. Annpokcumariust TogoBoro rpaduka — N
Harpy3Ku D(P) _ DFOI[.C + DCyT + D J

rac Dc — CpE€AHEC 110 BCEM CYTKaM 3HAUCHUEC AUCIEPCHUHN CYTOYUHBIX I'PA(PUKOB
yT

Harpy3KHu.

Jist aHanu3za KOPPENSIMOHHBIX CBS3€d MEXIy TOJOBBIMU T'papuKaMu
HArpy30K TPOU3BOMAT PA3lIOKEHUE KOPPEIIIUOHHBIX MoMeHTOB Ky 1o coc-
TaBJISIOMUM (paKTOpaM, aHaJIOTUYHOE PA3NIOKEHHUIO JUCTIEPCUH.

Paccmotpum gopmupoBanue MM u Mmeton e€ pelieHus, YYUTHIBAIOIIUE
BEPOATHOCTHBIN Xapaktep nHpopmaimu. CocTosiHuE CeTH B KaxaoM roay t pac-

4éTHOTO IEPHOJA  XapaKTepU3yeTCsl  JIEeTCPMUHHUPOBAaHHBIM  BekTopoM C
Ct =(Cf,...,crn). HeoOxonuMo omnpeenTh MoCIeI0BaTSIIBHOCTD C(l),c(z),...,C(T)

cooTBeTCTBYIONYI0 MUHUMYMY M.O. meneBoit ¢pyHkiuu (8.15) mpu BRIMOIHEHUU

ycnoswii, (8.16) - (8.19).

.
3=>"3,(C,Cl Y, YL HTE HY
t=1

(8.15)

IIPU YCIOBUAX

wW(C', Y, H) =0, t=12,..T; (8.16)
Hiin <H" <Hj

max

t=12,..T,; (8.17)
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CteCt, t=212,....T; (8.18)
Ct — f(Xt_l), t=12,....T; (8.19)

t
rae H - BEKTOP KOHTPOJIUPYEMBIX PEKUMHBIX [IapaMeTpPOB B roay t;
Y!
— BeKTOp HUCXOAHBIX JAaHHBIX I'Odad t ;

t t
H min! H max — COOTBCTCTBCHHO MHUHUMAJIBbHO U MAKCHMAJIbHO HOIIYCTH-
H';
MBIC 3HAYCHHA BCKTOpPA )

t t
CO — MHOECTBO BCEX BO3MOXKHBIX 3HAYCHUU BCKTOpa C ;

T — 9ucio net pacyETHOroO NEPUOA.

B cootBercTBUM C KpUTEPHUEM ONTUMAIBHOCTH JJI1 PELICHUS MMOCTABJIEH-
HOW 3a/1a4M CIIEAYET ONPENCIISITh KalUTAIOBIOKEHUA U DKCIUTyaTallMOHHBIE pac-
X0/a B JJCKTPHUCCKUX ceTsx. KamuramoBiaoxkeHus B ceTh B rogy t= (t = 1,
2,...,1) SBIAOTCSA PYHKIIMEH AETCPMUHUPOBAHHBIX MMapaMeTpoB. YacTh 3KCILTya-
TAIlMOHHBIX PACXOJ0B rofga t 3aBHUCAIIMX OT CIy4YaWHBIX PEAU3aUN PEKUMA CE-
TH, JOJDKHA OBITh ompenenieHa B Buae M.O. 3atpar.

KanuranoBioeHus B ceTh B roay t ONpeaesitoT 0 BEIPAKCHHUIO
S L L .
_ noon p (TP ™ P
K= ZKSI (Cst) +2Krt (Cr )+ ZKrt (Crt »Crt)s

r1e Ky (cg) — KamuTalOBIOXKEHUS B S-I0 JINHUIO, UMEIOIIYIO B t-M roqy mapamerp

.
Cst »

K, (¢f ) — KalUTAIOBIOKEHUSI B TpAaHC(OPMATOPBI I-if OACTaHIMK B Toay t, 3a-

BHCSIIIINE OT XapaKTePUCTHKU TpaHchopmaropa cyf ;
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I y y
KnC(cfP,cP) — KANMTATIOBOXKEHHS B PAaCHpefeIHTeIbHOE YCTPOHCTBO F-if mos-
CTaHIUH B rofay t 6 GYHKIMU OT mapaMeTpoB TpaHcHOpMAaTOpa M THUIA pacrpeie-
JIUTENBHOTO YCTPOUCTBA Cfy ;

S — ymco TUHUM;
L — umcio moacranmuii.
E>xeromgHple  AKCIUTyaTallMOHHBIE pacxXoda  OMNPEACIISIOTCS CIICIYIOITUM

obOpazom:

W, =™ + U

Bmece W™ — oTumciieHust Ha OOCIy:KHBaHHE W PEMOHT, MPOIMOPIUOHATBHBIC
KAl TAJIOBIIOKEHHUSIM;

A
H;* M.O. — cTOUMOCTH NIOTEPH DIIEKTPOIHEPTUU.

S
U =3B [M(I5)° + D(I)IR () +
=1

+i[|v| (1,.)% +D(1,)IR, (c?)}8760,
r=1

rie M(lg), D(ly) — M.O. u qucnepcus TOKa B BETBH S

Ri(cst), Ry(cf) — aKTMBHOE COMPOTHBICHHE COOTBETCTBEHHO JIMHHWH HIIH
TpaHcpopMaTopa;
B — ymenbHast CTONMOCTB MOTEPSIHHON JIEKTPOSHEPTUH.

Ha MNEPCMCHHBIC, BXOIAIINEC B ILICJICBYIO (1)YHKI_[I/IIO, HaJIOKCHBI CIICAYIOIINC
OIpaHUYCHUA B BUAC PABCHCTB U HCPABCHCTB!

1. YpaBHEHUs TOKOpACIIpEICICHUS B CETU

[M(19]=C{M@)], t=1,2,...,T, (8.20)
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I ye)

rae Ct — Matpuna k03¢ (GpUIUEHTOB TOKOPACTIPEACICHHUS, 3aBUCSINASL OT Cy U Cpf

2. OrpaHuueHus Mo 3arpy3Ke BETBEU B KaXKJIOM oy

‘M(Ikt)+oc,,/D(Ikt)‘£ IM (c)s k=1,2,....L+S,

rae o — Ko GULUUEHT HaIEXHOCTHU BBIIIOJIHEHUS OTPaHUYCHUS;
M . .
li (cit) —MakcuMambHO MOMYCTHUMBIH TOK K- BeTBH.

3. OrpanuyeHus 1Mo TOKaM K.3. (Tpex¢a3Horo)
kt(ct ,Cy )SHZ[OH(CKt)’ r=12,..L

K3
rjae Hkt (¢{',¢{?) — mapaMeTpsl TOKa K.3., 3aBHCSIINE OT APAMETPOB CXEMBI CETH;

K3 P o
HHOH (¢,;) — IpeaenbHO JIOMYCTUMBIN TOK K.3.

4. OrpannyeHus MO HaJAEKHOCTH AJICKTPOCHAOKEHUS MOTpeOuTenei mpea-
CTaBIIIOT c000# OrpaHNYEHNE HA MUHUMAJIBHOE YUCIIO CBSI3€H MOACTAHIINU C HC-

TOUYHUKAMU IIUTaHUA .
N >N™ r=12..L t=12..T.

rac Nrt — YHCJIO HC3aBHUCHUMBbIX HYTeﬁ, CBJA3BIBAIOIINX [I-H0 IOACTAHLIHIO C

HNCTOYHHNKAMMU IIUTAHUA,

8.4. PacuéTbl pe:kUMOB NPH ONTUMHU3ALMH JIEKTPUIECKON CeTH

C n0oCcTaTOYHOM TOYHOCTBIO PACUET HOPMAJBHBIX PEKHUMOB MOXHO BBITIOJI-

HUTbh METOJI0OM KO3(PUIHUEHTOB TOKopacmpeaenenus. s ynpomieHus: npenedpe-
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KEM KOPPEJSILIMOHHON 3aBUCHUMOCTBIO HAIPSDKEHUM W MOIIHOCTEH B y3jax, a
TaKKe JUCIIEPCUEH HATIPSKEHUM.
Toku B BEeTBAX cxeMbl onpeaenstor no ypasHeHuto (8.20). Bexrop M.O. ys3-

noBeIxX TOKOB [M(J)] paccunTsiBarot 1o opmyie

M (J)]=[MU)I]IM(S)],

[M U )], — nnaronanbHas matpuna M.O. CONPsKEHHBIX BEKTOPOB HAamps-

YKEHHU y3J10B;

[M (SA)] — BeKTOp M.O. COnpsimEHHBIX Y3JIOBBIX MOIIIHOCTEH.

HpI/I pacqéTe IMOTCPb JJICKTPOSHCPINHU B BCTBAX CXCMbI H€O6XOI[I/IMO 3HATh

M.O. KBaJIpaTa TOKOB B BCTBAX:

IM(I*)I=[M1)*]1+[D()],

Jlis onpenenenus aucnepcuii TokoB B BeTBsiXx D(l) TpeOyroTcst 3HaueHus

A A
KOPPEJSIMUOHHBIX MOMEHTOB Y3JI0BbIX MOIIHOCTEN K(Sm,Si). Jlucnepcun Beramuc-

JSI0T 110 (hopMmyrie

D(1) = .Y G MUnm) MU K (S, 1),

m=11=1

rae G, Cil — Koo duimenTs! TokopacnpeaeneHus B | —ii BeTBH OT y3710B M u |

3nast M.O. kBaapara TOKOB 1O BeTBsM, ompenenum M.O. moTeps SHepruu:

M (AA) = M (I)R.8760
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rae Ri— akTUBHOE CONMPOTHBIICHHE | -i BETBU:

[Ipu onTUMH3aMKM Pa3BUTHUS DJIEKTPUUYECKUX CETeH HEOOXOIMMO PAcCMOT-
peTh OOJbIIOE YUCIO BapUAHTOB cxeM. [l yuéra M3MEHEeHHM B cXeMax HeT
HEOOXOAUMOCTH KaXKJIbIi pa3 BeIYUCIATh MaTtpully [C] 3aHOBO. MOXHO HCIOb-
30BaTh (opmyiisl epecuéra [C] npu BKIIOYECHUH U OTKIIFOUEHUH OJHOW BETBH.

Jlns yu€ta orpaHWYEHUM Ha TOKU K.3. HEOOXOJMMO MHOTOKPATHO pacCyu-
THIBATh TOKU Tpex(dazHoro K.3. JIJist 3TOM 11eJI MOKHO HCIOJIb30BaTh OTKOPPEKTH-
POBaHHYIO MaTpuily Kod()(PHUIIMEHTOB pachpeesieHuss HOpMajJbHOTO pexuma. B
CXeMY ISl pacu€Ta HOPMaJIbHOI'O PEKHMMa BBOJST HYJIEBOM y3€1 M BETBH, COOT-
BETCTBYIOIIUE CONPOTUBIICHUSAM T€HEPATOPOB.

HaHpH)KeHI/ISI B y3JIaX CXCMBbI OIMPCACIIAIOT IO BBIPAKCHUTIO

[U]=-{CTIE],

riae [E] — Bekrop DJIC reneparopos.
Toku B BETBAX CXEM, IMPUMBIKAIOIIMX K TOYKE K.3., ONPEICIIAIOT 1Mo (op-

MyJie

[l =DM LU ],

rie [lx] — BeKTOp TOKOB K.3. B BETBSX, PUMBIKAIOMIHNX K Y31y K ;

[Y(], — AnaroHanbHas MaTpuna IPOBOAUMOCTH ITHX BETBEH;

[Uk] — BekTOp HampskeHUs B y3/1aX, CMEKHBIX Y31y K .
JIOITyCTUMOCTh TOKOB K.3. TIPOBEPSICTCS 110 CYIISCTBYIOIIMM HOpMaTHBaM Ha

OTKJIFOYaeMBbI€ TOKH BBIKJIIOUATEIICH.



