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AHAJIN3 CTPYKTYP M CPEJICTB BECIIEPEEOMHOI'O
SJIEKTPOCHABXKEHUSA CTAPTOBBIX KOMIIVIEKCOB
COBPEMEHHBIX PAKET-HOCUTEJIEH

B cratke paccMOTpPEHBI XapaKTEPUCTUKH CHCTEM HJIEKTPOCHAOXKEHHS COBPEMEHHBIX CTapTOBBIX
komiuiekcoB: PKK «Jlnenp», PKK «Iuxiion-4», PKK «3eHuT-2». PaccMOTpeHBl THIIHYHBIC
HapYIICHUS] CHCTEM 3JICKTPOCHA0KEHUS CTapTOBBIX KOMIUICKCOB M MOKAa3aHO IPU3HAKH BBEICHUS B
COCTaB CHCTEM JJICKTPOCHAOXKEHHS JONOJHHUTENBHBIX Mep 3am|Thl. [IpHBeIeHBl BapHaHThHI
MIOCTPOCHUSI CHCTEM OecriepeOOHHOro 3EKTPOCHA0KEHHS CTAPTOBBIX KOMITJICKCOB.

B cTaTTi pO3IIIHYTO XapaKTepPUCTHKU CHCTEM €NIEeKTPOIIOCTAYaHHS CyJaCHHX CTapTOBUX KOMILIEKCIB:
PKK «/Ininpo», PKK «I{ukmnon-4», PKK «3eHiT-2». PO3IJsHYTO THIOBI MOPYIICHHS CHUCTEM
€NIEKTPOIIOCTAYaHHS CTApPTOBHX KOMIUIEKCIB Ta IIOKa3aHO O3HAKH BBEICHHS JO CKIALy CHCTEM
eNEKTPOIIOCTAYaHHS JOJATKOBHX 3aXOIiB 3aXHCTy. IIpuBemeHo BapiaHTH MOOYNOBH CHCTEM
Oe3repebiiiHOro eIeKTPONoCTaYaHHs CTAPTOBUX KOMIUIEKCIB.

In this paper the characteristics of the power-supply systems of modern launchers (SRC “Dnepr”, SRC
“Cyclone-4”, RSC “Zenith-2") are considered. Typical failures of power-supply systems of launchers
are considered. Characteristics of the injection of follow-up actions of protection in the power-supply
systems are considered. Versions of the construction power-supply systems of launchers are analyzed.

Beenenue. Ceifqac B MUpe ITOCTPOCHBI M AKTUBHO HCTIONB3YIOTCS JIBEHAIATD
KOcMOJpOMOB. KaXkaplif M3 HUX — YHUKAIBHBIN TEXHOJIOTUYECKHHA KOMIUIEKC IS
MOATOTOBKM M 3allycKa pPaKeT-HOCHTENeW ¢ pasIMYHBIMH KOCMHYECKUMH
anmapaTtaMy, ITWIOTHPYEeMBIMH KOpaOIsIM{, MEXKIUIAHETHBIMH  CTaHLUSIMH.
OCHOBY KOCMOZpPOMAa COCTaBJISIIOT OIWH MM HECKOJBKO PaKETHO-KOCMHYECKHX
KOMIUIEKCOB, TIPEJHA3HAYEHHBIX JUIS TIPOBEJCHMS IIyCKa paKeT-HOCHTENeH
pa3IMYHOrO Kiacca.

VYcroitunBas ¥ HazexHas paboTa PaKeTHO-KOCMHYECKOTO KOMILIEKCA 3aBUCHT,
MPEXIE BCETO, OT YCTOWYMBOTO M HAAEKHOIO JIIEKTPOCHAOXKEHHS, KOTOPOE
obecrieunBaeTcsl HMHTETPUPOBAHHOM CHCTEMOHM AIEKTPOCHAOKEHUSI PAKETHO-
KOCMHYECKOT0 KOMIIIEKCa.

ITox cucremoit 37EKTPOCHAOXKEHHUS PAKETHO-KOCMHUYECKOTO KOMILIEKCA
MOHMMAETCsI COBOKYITHOCTh CHCTEM T'€HEPHPOBaHMS, MPE0OPa30BaHUs, Mepeadn
W paclpeneneHdus OHICKTPO’HEPIHH, TPEJHA3HAUYCHHBIX JUIi 00eCHedeHHs



(YHKIIMOHUPOBAHUST AJIEKTPUYECKUX TPUEMHHUKOB TEXHHYECKHX CHCTEM U
TEXHOJIOTMYECKOT0 000PYIOBaHHS.

Onpefeisionyl0 poidb B O0OCCIICYCHUH HAICKHOTO IIIEKTPOCHAOKEHUS
PaKeTHO-KOCMHUYECKOTO KOMIUIEKCA HWTpalOT MX CHCTEMbl BHEIIHEro |
BHYTPEHHETO  3JIeKTpOCHaOkeHUsl. CHCTEMBI  JJIEKTPOCHAOXKEHUSI  3JaHuH
(COOpYXKEHMIT) M CHCTEMBI HA3EMHOT0 JIEKTPOCHAOKEHHUSI CIICHATLHBIMU TOKAMH
SIBJISIFOTCSI COCTABHBIMH YaCTSIMH CHCTEMBI BHYTPEHHETO 3JIEKTPOCHA0KEHHS .

Crnenudurka TEXHOIOTHUECKOTO IpOIecca IOArOTOBKH PaKeThI-HOCHTENS K
MYCKY OTJHMYaeT ero OT APYTUX NPOHM3BOIACTB (Hampumep, aTOMHOH dHEPreTHKH,
METAJUTyprHy, XHMHYECKOTO MPOM3BOACTBA). OTH OTJIHYHS BBIPAKAKOTCS B!
TOBBIIICHHON HMHTCHCH(UKAIMKM BCETO TEXHOJIOTMYECKOTO TIpolecca 10
MOATOTOBKE M IPOBEICHMIO IIyCKA PAKETOHOCUTENS; >KECTKOM LUKIOrpamMme
(YHKIMOHUPOBAHKS TEXHOJIOTUYECKOro 00OpYIOBaHHUS PAaKETHO-KOCMHUYECKOIO
KOMIUIEKCA, CBS3aHHOM C HEOOXOIMMOCTBIO ITyCKa PaKETOHOCHUTENS B CTPOTO
OTIpeZIeTIEHHOE BpEeMsl; HaJM4YHe B3PHIBOONACHBIX, B TOM YHCJIE, OTPABILIONIMX
TOIUIMB, HCIOJIB3YEMBIX IIPH 3alpaBKe pPaKeTOHOCHTENS Ha crapTe; rpaduke
MOTPeOIsIEMON MOIITHOCTH, KOTOPBIN HE SIBJISICTCS MOHOTOHHBIM B TEUEHHH T0J1a, a
HOCHT SPKO BBIPA)KCHHBIN CTYIEHYATHIN, TTMKOBBII XapakxTep,
XapaKTepU3YIOMUICS OTHOCHTEIFHO MaJbIM 3JEKTPOIIOTPEOJICHHEM B pPEXHUME
MIOBCETHEBHBIX MPOQHMIAKTUIECKUX Pa0OT HA PAKETHO-KOCMHYECKOM KOMILIEKCE
(corun kBT) u 06oxpIIoi MOTPEOIIEMON MOIIHOCTBIO (MO decsATKoB MBT) B
pEeXHME INTATHBIX PabOT MO MOATOTOBKE K IMYCKY M ITYCKY PaKeTOHOCHUTENS;
BBICOKOM TpeOyeMoi CTeleHH HaJEeKHOCTH pA3HOI0 pOAa TEXHOJIOTHYECKHX
CHCTEM BO BpeMs MakCcUMyMmMa Harpy3kd ¥ HEJOCTYIMHOCTBIO K HHUM
00CITY)KMBAIOIIETO TIEPCOHAJa TPH TPOBEACHHH IIyCKa pPAKETOHOCHUTEIS,
MHOTOPEKHMMHOCTh  (DYHKIMOHHPOBAHHWS  HA3EMHOTO  TEXHOJIOTHYECKOTO
000pyZOBaHUs,  XapaKTepHU3YIOIIascsi  IEPHONMYHOCTBIO,  [UKINYHOCTHIO,
BBICOKOM MHTEHCUBHOCTBIO M MPOJJOJDKUTENLHOCTBIO ITATHBIX PA0OT.

VYka3aHHbIC TPU3HAKA BBIIBUTAIOT OCOOBIE TPEOOBAHUS K 3JIEKTPUUECKUM
MOTPEOUTENTSIM TEXHOIOTHIECKOTO 00OPYIOBaHHSI U CHCTEME 3JIEKTPOCHAOKEHHS
TEXHOJIOTHYECKOT0 000PY/I0BAHHUS PAKETHO-KOCMUYECKOTO KOMITIEKCa..

Oco0eHHOCTH  TOCTPOEHMSI  COBPeMEeHHBIX  CTPYKTYp  CHCTeM
OecriepeGOHOI0 JJ1EeKTPOCHAOKEHHUS] PAKETHO-KOCMHYECKHX KOMILIEKCOB
HA3eMHOI0 ¥ IIAXTHOro OasupoBaHusi. CrenuduKa TEXHOJIOIHMYECKOTO
mporecca IMOATOTOBKA — PAaKeTHI-HOCUTENIE K IYCKY BBIIBHTaeT IKECTKHE
TpeOOBaHMS K HAJKHOCTH PAOOTHl TEXHOJIOTHYESCKOro OOOpYIOBaHUS H,
COOTBETCTBCHHO K pabOTe CHCTEMBI JJICKTPOCHAOKEHHS TEXHOJIOIMYECKOro
000pyI0BaHHS paKeTHO-KOCMHYECKOr0 Komiuiekca [1 — 3].

[TapameTpbl JICKTPUYECKOW CETH HA BBIXOJE CHCTEM OJICKTPOIUTAHUS,
YCTaHaBIIMBaeMble B paMKaxX CHCTEM TapaHTUPOBAHHOIO JJICKTPOCHAOXKEHHS,
JOJDKHBI ~ ONpPENeNSAThCS  TPEOOBAHMSAMH K  DJICKTPOCHAOKEHHIO HA3EMHOI'O
TEXHOJIOTHYECKOr0 obopymoBanus [4 — 5].
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[MocTtpoeHne cHCTEM TrapaHTHPOBAaHHOTO SHEPrOCHAGKEHHS ISl KOMILIEKCa
NOTpeOUTENEH, TEPPUTOPHATTLHO PACIIONOKEHHBIX OOJiee YeM Ha OJJHOM 3Taxke, H,
TeM Oonee, B HECKOJBKUX 3JaHHAX, MOXET IPOH3BOJUTHCSA I10 Pa3IHMYHBIM
cxemam [6-9].

B Hacrosiee BpeMsi Hanbopliiee pacupoCTpaHEHHE MONYYHIIN IBE OCHOBHbIC
CTPYKTYPBI CHCTEM TapaHTUPOBAHHOTO JIEKTPOCHAOKEHUS . LICHTPAIM30BaHHAS U
pacnpezeneHHas (JIOKaIM30BaHHas), cM. puc. 1.

Knaccupuxanusa cHeTeM rapaHTHPOBAHHOT O WICKTPOCHADIKEHHSA
CTAPTOBLIX KOMILICKCOE COBP¢MEHHBIX PaKeTOHOCHTeNek

Y Y Y

IMenTpanuzosannas Pacnpejenennan JBYyXypoBHeBast

(MoxaaH30BaHHAS)

Puc. 1. Knaccudukamms cucteM rapaHTHPOBAHHOTO HJIEKTPOCHAOKECHUS

OcnoBHoli BBOX - . .
> TleHTpadbHBII pacnipele/THTeTLHBIH
PesepBHLIH BBOA 010K
-~

PacnpenenntenbHplii 0ok < HeTounnk decniepedoiiHoro nuranns

¥ ¥

CHCTeMBI PaKeTHO- CHcTeMBI paKeTHO-
KOCMHYCCKOro KOMILICKCA KOCMHYCCKOI0o KOMILI¢KCA

Puc. 2. IleHTpann3oBaHHas CTPYKTYpa CHCTEMbI TapaHTHPOBAHHOIO AJICKTPOCHA0KEHHS

IlenTpaim3oBaHHass CHUCTEMa COIEPKHUT OAWH HWCTOYHHMK OecrepeOoiHHOro
MIUTaHKS, K KOTOPOMY ITOJKITIOYECHBI BCE OTBETCTBEHHBIE TIOTPEOUTENH, CM. PHC. 2.
B pacnpeneneHHON cHcTeMe KaXAbld MOTpeOHMTENb (MM TPYMIa JIOKATBHBIX
norpedureneif)  muTaeTcs  OT  OTACNBHOrO  (JIOKANIBHOI0) — MCTOYHHKA
OecriepeOOHHOr0 MUTaHMs, CM. pHC. 3.

OCHOBHBIMHU IPEUMYIIECTBAMHU PACIPENCICHHON CHCTEMBI TapaHTUPOBAHHOTO
JIEKTPOCHAOXKEHUST  SIBJIAIOTCS.  HE  TpeOyeTcs  BBINGJICHHS  OTIEIBHBIX
CHEMaIN3UPOBAHHBIX PAa00YNX MECT IIPU COOTBETCTBYIOIIEM BbIOOpe THITOB VIBIT
JUISL MIX pa3MEIIEeHHs ; BO3MOXKHOCTh PEaIN3alliH CHCTEMBI O€3 IepeieNnky CeTeBOM
pa3BOAKH, OCOOCHHO TpH wWcnonb3oBaHum 'po3erounsix’” WBII, mpocrora
HapallMBaHWs WM W3MEHEeHHs KoHpurypammu, ortka3 oxHoro w3 MBIl He
OKa3bIBaCT BIIMSHUS Ha JJIEKTPOCHAOKEHNE IPYTHUX MTOTPEeOUTENeH.



Henocratkamu pacnpefeneHHOM CHCTEMBI SBISIIOTCA. BpeMs aBTOHOMHOMU
paboThl Beel cucTeMbl He SIBJISieTCsl OOIIMM /ISl BCEX Harpy3oK M IPH 3TOM HE
MOXeET OBITh YBEIMYEHO OTKJIIOYeHHWeM Harpy3ku ot apyrux WBII; Huzkas
YCTOWYMBOCTD TPH TEperpy3Kax, BBI3BAaHHBIX OIIMOOYHBIM ITOJKIIIOUEHHEM
JIOMOJTHUTENBHON HAarpy3Kd WX KOPOTKMM 3aMBIKAHMEM; CyMMapHas CTOUMOCTb
WBII Manoil MOIHOCTH MPEBBIIAET CTOMMOCTS LieHTpanu3oBanHoro MBI paBHo
MOII[HOCTH; CHIDKEHHE Ha/IeXKHOCTH CUCTEMBI rapaHTUPOBAHHOI O
3NIEKTPOCHAOKEeHNS 3a cueT yBenudeHust konmuectBa MBI, a Takke yBenmuenne
BPEMEHHU MX 00CITy)KMBaHHUS.

OcHOBHOIi BBOJ PezepBHEIii BBOA

PacnpenennteabHbii 610K

-
—- -

Herounuk Gecnepedoiinoro Herounuk decniepeboiinoro
NHTAHHS OHTAHHA
CHcTeMBI paKeTHO- CHCTeMBI PAKETHO-
KOCMHYECKOTO KOMILJIEKCa KOCMHYECKOT ¢ KOMILJIeKca

Puc. 3. PacnpeneneHHas CTpyKTypa CHCTEMbI TapaHTHPOBAHHOTO AJIEKTPOCHAOKEHHUS

[MpenmymiecTBaMH ~ HEHTPAJIM30BAHHOW  CHCTEMBl  TapaHTHPOBAHHOTO
AIIEKTPOCHAOKEHNS SIBISIIOTCSA: 3(G(PEKTUBHOCTH HCIIOIB30BAHMS yCTAaHOBICHHON
montHocTr MBIT u emkocTn OaTtapeil; MEeHbIIast TyBCTBUTEINEHOCTD K JIOKAIBHBIM
neperpy3kam; BO3MOKHOCTh YBEIMYCHHUS BpeMEHH aBTOHOMHOW pabotsr VBII 3a
CYeT OTKIIOYEHHS MEHee OTBETCTBEHHBIX IOTpeOUTENel, yBelnueHHe
HaJSKHOCTH  CHCTEMbl TapaHTHPOBAHHOTO  3JIEKTPOCHAOXKEHWSI 32  CYeT
yMmeHbleHnst konmumaectBa MBII, n COOTBETCTBEHHO YMEHBLIEHHS BPEMEHH HX
oOcmyxuBaHusl, Ooinee HH3Kas, YeM Y PpaclpelelIeHHONH CHCTEMBI, CTOMMOCTh
anIapaTHBIX CPEJCTB IIEHTPAIM30BAaHHON CHCTEMBI IPH PaBHON MOITHOCTH.

HenmoctaTkoM LEHTpaaM30BaHHON CHCTEMBI SIBJISETCST Oojiee BBICOKAs IIO
CPaBHEHHIO C pAaCHpENENeHHON CHCTEMOW BEpOSTHOCTh JIOKAIBHOTO OTKa3a,
BBIP@XAIONIETOCsT B OOECTOYMBAHWMM TOTpPEOMTENEeH U3-32 HEHUCIPABHOCTH
Pa3BETBICHHOM BBIXOJHOM CETH OIEKTPONWTAHUS WIM BBIXOJa M3 CTPOS
(CBSI3aHHOTO C BO3HUKHOBEHHEM KOPOTKOTO 3aMBIKAHKS B IICTIH [TUTAHKS) OIHOTO
13 TTOTPEOUTEICH.

B uncroM BHae UEHTPaNIM30BaHHAs W pACIpelelcHHas (ITOKaIM30BaHHAs)
CHCTEMBI TapaHTUPOBAHHOTO 3JIEKTPOCHAOXKEHHS TPHUMEHSIOTCS JOCTATOYHO
peako. Mcnonp3oBaHHME LEHTPAJM30BAHHOW CHCTEMBI LENecOO0pa3HO MpH
KOHIICHTPAIIMX 000PYIOBAHUS, BBINONHSIIOIEIO SANHYIO 3a]a4y U COCTOSIIETO U3
KOMIIOHEHTOB OJJHOI'0 KJIacca HAJeKHOCTU M OAWHAKOBBIX IO XapaKTEPHUCTUKAM
SHEPTONOTPEOICHHS.



Jns ycTpaHeHUsT HENOCTaTKOB LEHTPaJU30BaHHOM M pachpeeseHHON
CUCTEMBl Ha TPAKTHKE TMPUMEHSIOT JBYXYPOBHEBYIO CHCTEMY, KOTOpast
MpeACTaBIsIeT co00i KOMOWHAIIMIO IICHTPAJM30BAHHOW W  pacIpeeIeHHON
CUCTeMBI, cM. puc. 4. JIjis TByXypOBHEBOU CTPYKTYPHI, KPOME YCTAHOBKU OJHOTO
UBI1 Gompmoit MomHOCTH (MM KOMILUIEKCa MapauieibHO ()YHKIMOHUPYIOIHX
WBII, pacnonoxeHHBIX B OXHOM MECT€, KaK IMPaBHIIO, BOMU3U 3IICKTPUIECKOTO
BBOJa B 3JaHHE), OTIe/bHbIE HAMOOJee OTBETCTBEHHBIE MOTPEOUTETH
3aITUIIAKOTCS ¢ TTOMOoIbI0 JToKanbHbIX VBT Menbiieit momrHocTy. Llenpro Takoro
PE3CpBUPOBAHUS SBISACTCSA 3alllUTa TAKOro OOOPYIOBAaHUS OT OOCCTOYMBAHUS
BCJICJICTBHC aBaphil KaOCIhHON CETH BHYTPH 3[aHWS, BBHI3BAHHBIX JIOKAJIHHBIMH
MOBPEXACHUAMH, KODOTKUMU 3aMBbIKAHUSAMH.

PezepeHelii BROA
- IenrpanbHbii

OcHOBHOH BBOJ - pacnpeeHTeIbHBIH 010K

L]

PacnpenennTtennublii 6ok [«  Hcerounuk decnepedoiiHoro nuranns
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Hcerounuk Gecnepeboiinoro Herounnk decniepedoiinoro
NHTAHHS NHTAHHHA
CHCTeMBI PAKETHO- CHCTeMBI paKeTHO-
KOCMHYeCKOr0 KOMILTEKCa KOCMH'IECKOr0 KOMILIEKCa

Puc. 4. JIByxypoBHEBas CTPYKTYpa CUCTEMBI TapaHTHPOBAHHOTO 3JIEKTPOCHAOKEHUS

Jlin mro0oro W3 BapHaHTOB MOCTPOSHHS CHUCTEMBI T'apaHTHPOBAHHOTO
sHeprocHabxkeHuns Ha 6aze MBIl npu HeoOxomumocTn obecrieueHns TUTENbHOM
paboThl B aBTOHOMHOM pexuMe (T.e. TP OTKJIFOYCHHH BXOTHOU DIIEKTPOCETH)
TaKOM KOMILIEKC JOMOIHAETCS OAHOM WM HECKOJIBKUMU TU3€Nb-TeHEPATOPHBIMH
YCTAaHOBKaMH isi O0eCIieYeHrs UTUTEbHON aBTOHOMHOU paboTel (B TedeHHe
JECATKOB 4acoB u Ooiee). Takue reHepaTOpbl KOMIUIEKTYIOTCS CHCTEMOIt
ABTOMAaTHYECKOTO 3aIyCcKa M TIYIIEHHUs ¢ KOMMYTAIMed Harpy3Ke U MOTYT OBITh
JIOTIOJTHUTENIFHO CHA0XEHBI IYJIbTAMHU YIAIIEHHOTO YIPaBJICHHUS U KOHTPOJIS.

[Mponananve HAMPSKEHUsE ceTH (WIM ero 3HAYUTENBHOE CHIDKEHHE) Golee
YeM Ha HECKOJBKO CEKyHJ CIYXHT TpPHINHON 3amycka au3eNb-TeHepaTopa
(BO3MOXHBI TpU TMONBITKA cTapTa). llocme 3amycka [qu3edbHOTO IBUTATENIS
KOHTaKTOPBl MEXAY OCHOBHOM CEThIO M HArpy3KOW pa3sMbIKAalOTCs, M Harpyska
nepeBoAnTCs Ha TeHepaTop. IIpmOOpHI MOHUTOpPHHTA ¥ aBapHHHBIE CHIHAJIBI
JM3eTb-TeHepaTopa HMHUOMUPYIOTCS aBTOMaTH4Yeckd. [locie BOCCTaHOBIEHUS
OCHOBHOH CeTW Harpy3ka MepeBOAMTCS Ha Hee. |eHeparop NpOJOIKAET



HEKOTOPOC BpeEMs pa6OTaTL Ha XOJOCTOM XOonay (,HJ'ISI OXJ'Ia)KHCHI/ISI) n 3aTeEM

OCTaHaBJINBACTCA.

COBpeMEHHOE Pa3BUTHE CHUCTEM JIICKTPOCHAOKEHHS PAKETHO-KOCMHUUYECKUX
KOMILJICKCOB BBIJIBUTACT OCHOBOIOJNATAIONIMI TMPUHIMIT — 3JIEKTPOCHAOKEHHUE
noTpeduTeneit 0coboi rpymsl | kKaTeropuy, 3a cueT KOMIUIEKCa MEPOIPHUSATHI 110
o0ecreueHnIo HaJe)KHOro, 0ecrepeOOHOro 3JIEKTPONUTAHUS TEXHOIOTHY €CKOT0
000pyIOBaHHUs DIICKTPOIHEPrHe HOPMHPYEMOro KadyecTBa, MPOBOMSILCHCS B
o0beMe BCel CHCTEMBI AIIEKTPOCHA0KEHHST KOMILIEKCA .

Hanpsikenne Ha muHe norpeduTeneii
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Puc. 5. Bpemennast qrarpamma paboThl KOMIDIEKCA HCTOYHHK «OecrepeGoiHoro muramus /
JIU3eTIbHAS MIEKTPOYCTAHOBKA» ISl CIIydasi aBapUITHOTO OTKITIOYEHHS U IOCIEAYIOLIErO
BOCCTAHOBJICHUSI OCHOBHOTO JIEKTPOITUTAHHS
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JuarpamMa  (QyHKIIMOHMpOBaHMSI KOMIUIEKCAZ B CIydae aBapUiHOTO
OTKJTIOYEHUSI W TIOCIIEYIOIIEro BOCCTAHOBJICHUSI OCHOBHOTO JIEKTPOCHAOKEHHMS
TIOKa3aHbI Ha pUC. 5.

IIpeumymecTBa HCT0JIB30BAHMS cucTeM rapaHTHPOBAHHOTO
3eKkTpocHad:keHus. CrcremMa rapaHTHPOBAHHOTO 3HEProcHaOXeHus paboTaer B
MIEPEXOJHBIX PEKUMax TaKuM 00pa3oM, YTO B TEYEHHE BpPEMEHH IIepexoja
IUTAaHWE  TPUEMHHUKOB  OJIGKTPHYECKOH  JHEPrMHM  KPUTHYHOW  TPYIIIBI
OCYILIECTBIISICTCS OT aKKYMYJIATOpHOMH OaTapew, nMetoretics B cocrae MBII.

Hanmume ycTpolcTBa aBTOMAaTHUECKOTO BBOJA pe3epBa W HAJIMYHME JIBYX
WBIT B cocraBe CHCTEMBI JJIEKTPOCHAOKEHMS, OOECIIEUMBACT BHIOIHEHHE
MIPUHIAIIA TOPSYEro pe3epBUPOBAHNS.

PeambHOEe Bpemst cpaOaTbIBaHMsI yCTPOHCTBA aBTOMAaTHYECKOr'o BBOJA
pe3epBa Ha MOPSIIOK MEHbBIIE BPEMEHH BKIIOYEHHS IU3EIILHOM 3HEProyCTaHOBKH,
MO3TOMY OJICKTPONMTAHHE TEXHOJIOTMYECKOro 00OpynoBaHUs KaTeropum 1
rpynnsl 1A ocymiecTBisiercst OT OJIOKOB rapaHTHPOBAHHOTO NMHUTAHMS, KOTOPBIC
MONYYalOT 3JIEKTPOIHEPTHI0 OT JBYX MapajjieNIbHO BKIIIOUYCHHBIX Ha OOIIyIO
Harpy3Ky UCTOYHHKOB Oecrniepeboitnoro muranus ¢ 50 % 3arpys3koit mo MOIHOCTH
Ka)JI10T0.

WBIl mo3BONSIOT WCKIIOYNTH AMIUIUTYAHBIE M YAaCTOTHBIE HCKaXKECHHS,
paborate B crmaObIX W HECTAOWJIBHBIX cCeTsAX M 3(P(EeKTHBHO ITONABIATH
UMITyJbCHBIE TIOMeXH. lIpy mpomajaHuy BXOMHOTO HANpPSDKEHHS TPOMCXOAUT
Iepexo]] Ha THTaHWE HHBEPTOpPAa OT aKKyMYJITOPHBIX OaTapeil ¢ HyJIEBBIM
BpPEMEHEM TEPEKITIOYEHHS 0e3 CKauka aMIUTUTY B! M (ha3bl BXOJHOTO HATIPSHKCHHS .

bnaromaps, kak MHHMMYM, TBOHHOMY IpeoOpa3OBaHHUIO, OOECHeYHBaCTCS
BBICOKAasl M3OJIIIMS BBIXOAHOTO HANPSDKEHWS OT BIHMSAHUS BHEIIHEH Cpensl |
Haobopor, 4TO CYHIECTBEHHO  JUIS 3aIIUTHI napopmanmu oT
HECAaHKIIMOHMUPOBAHHOT'O JOCTYIIAa CO CTOPOHBI CETH OOIIEro Ha3HAYCHUS.

Bpemst paboTsl OT akKKyMyJIITOpHOI OaTapen onpenenser Nepruos, B TCICHHH
koroporo WBII obecrieunBaer »iIeKTpONUTAaHHWE 3allUIaeMble ycTpolicTBa. B
obmeM ciryqae BpeMst paOOThl aKKyMYJSTOPHOIH Oataped ciienyeT NMpHHHUMAaTh
paBHBIM, TO KpaiiHEeH Mepe, JecATKaM MHHYT, HHa4e TapaHTHpOBaTh paboTy
KOMITOHEHTOB CETH B TEUYEHHWH IepHO/A BPEMEHH, INPEBBIMIAIONIETO OOBIYHYIO
MPOJODKUTEIFHOCT IIUTAHUS BECHMA MPOOJIEMaTHYHO.

Hannuue aBTOomara BkmoueHus pezepBa u HIIB B cocraBe cucreMbl
JJIEKTPOCHAOXKEHMSI,  OOecreuMBaeT  BBINOJIHEHWE  TPHHIWNA  TOPSYEro
pe3epBUpOBaHMS,  YTO  OTBEYaeT  TpeOOBaHMSAM K  KaTeTOPUHHOCTH
JJIEKTPOCHAOKEHNSI TMPUEMHUKOB DJIEKTPOIHEPTHH, a WCIOJIb30BaHUE IS
MUTAaHUS TpUEMHUKOB KputuuHOoW rpymmnel UWIIB, pabortarommx B pexume
"ropstaero’’ pe3epBUPOBAHMS, TTO3BONMIO PEIIUTh JBE B3aMMOCBSI3aHHBIC 3a/Ia4H:
obecrieyeHne 3IEKTPOMArHUTHOW COBMECTUMOCTH HCTOYHHKOB W HPHEMHHKOB
3JIEKTPUYECKOI PHEPTHH, BKIIIOYAsl KAYECTBO HJICKTPOIHEPTHH M €€ MOKA3aTeN U
obecrieyeHne HAASKHOCTH JJICKTPOCHAOKEHHSI B COOTBETCTBUM C 33JaHHOM
KaTEerOpUIHOCTHIO.



®opMHpOBaHMe M AHAJIM3 CTPYKTYp H CpeacTB OecnepeboilHOro
3.11emp0cna6mennﬂ CTapTOBBIX KOMILICKCOB. Cucrema 3J'I€KTI)OCH36)KGHI/I$I
CTapTOBOI'0 KOMIUICKCA MNOPpEAHA3HAYCHA I obecreueHus 3J'I€KTpOZ)HepFPICI71
Tpe6yeM0r0 BUAa MW KadeCTBa BO BCEX PCKHUMAX OKCIUTyaTallud HA3CMHOI'O
BCIIOMOT'aTCJIBHOT'O JJICKTPHUICCKOI'O 060pyaOBaHI/I$I KOCMHUYCCKOro arimapara u
TEXHOJIOTHYCCKOI'O 060py2l0BaHI/I$I, YYaCTBYIOIIHMX B MOATOTOBKE KOCMHYCCKOI'O
arrapaTa 1 pak€Tbl-HOCUTEJIA Ha CTapTOBOfI IIO3UIUH.

HepBI/I‘lHI)IM HNCTOYHUKOM JJICKTPOSHEPTHU AJIA CUCTEMbI 3HeKT‘pOCHa6)KGHI/I$I
SIBJIAKOTCA HE3aBUCUMBIC HCTOYHHUKHA 3H€KT‘pOCHa6)K€HI/I$I.

Cucrema 3J'I€K’I‘pOCHa6)K€HI/I$I CTapTOBOI'0 KOMIIJICKCA CTPYKTYPHO COCTOUT
n3 ClacaAyromux COCTaBHbIX JacTeu: JANU3CJIb - reHepaTopHoﬁ YCTaHOBKH,
HCTOYHHKa 6ecnepe60171H0r0 MUTAHUSA; KOMMYTAallMOHHO-PACHPEACINTECIIbHBIX
yc’[‘pOﬁCTB CO BCTPOCHHBIMU HpeO6pa3OBaTeJ’IHMI/I HaOpsDKCHUsI;  CUCTEMBbI
KOHTPOJS Ka4yeCTBA DJJICKTPOIHEPIMM, KOMILJICKTa KaOenei BHYTPUCUCTCMHBIX
CBsizel.

Cucrema 3J'ICKTPOCH36)K6HI/IH o0ecreunBacT: npueM " pacupeaciicHue
QJICKTPOIHECPIrun 10 HOTpe6I/IT€J'IHM rapaHTUPOBAHHOI'O SJICKTPOIIMTAHMS ,
ABTOMATHUYCCKOC BKIIFOYCHUC PE3CPBHOIO0 MHCTOYHHUKA IIUTAaHUSA OT HAOU3CIb-
TCHEPaTOPHOH YCTAHOBKM IIPH MPOMAJaHUM BJICKTPOIHEPrHd (WM BBIXOIE
napamMeTpoB 3a HNPCACIIbL HOHYCKOB) Ha 000MX BBOJIaX CHCTEMbI BHYTPCHHCTO
BHCKTPOCHaGH(GHI/IS{; 3aluTy 060py,I[OBaHI/IH CHUCTEMBI rapaHTUPOBAHHOI'O
BHGKTPOCHEIG)KCHI/ISI CTAPTOBOI'0 KOMIUICKCA OT TOKOB KOPOTKOI'O 3aMBIKAHHUA WU
TOKOB TIEPErpy30K B MOTPEOUTEISAX.

HazemHoe BcmomorarenbHOE QJICKTPHUICCKOC 060pyZlOBaHI/I€ KOCMHYECKOI'o
anmapata M TEXHOJIOIM4CECKOC 060py,I[OBaH]/I€, y4dacTByromee B HOATrOTOBKE
KOCMHUYCCKOI'0  armapara, SIBJISAFOTCA HOTpeﬁI/ITeJ'ISIMI/I DJICKTPOSHEPT U 1
KaTeropuu oco0oit rpynribl, B CBA3W C 3THUM, CHCTCMbI 3J'ICKTPOCHEI6>KCHI/I$I
CTapTOBBIX KOMILIICKCOB 00s13aTeNIEHO 00ecIeunBaroTCs HCTOYHHUKaMH
OecriepeOOHHOT0 MUTAHMS.

Cucremsl OecriepeOOMHOrO 3JIEKTPONHUTAHUS 3TO YCTPOWCTBA, OCHOBHOU
33)13116171 KOTOPBIX SBJIACTCA YACPIKAHUC MAPAMCTPOB IMUTAIOUICTO HANPSAKCHUA
OOJIBII O TpYyIIIbL 060py,Z[OBaHI/I$I B 3aJlaHHBIX TIpEAciiaX TMPHU OTKIIOHCHUIAX
napaMeTpoB HAIPSAIKCHUA BHCKTqueCKOﬁ CE€TU H, KaK CJICICTBHUEC, 3aliuTa
DJICKTPOHHBIX l'IpI/I60p0B 110 IICIIU ITMTaHUA.

HapaMeIpaMH, 34CIIY’KUBAOIIMMHU  OTACIBHOTO PACCMOTPCHUS, ABJIAIOTCA
qacToTa H (bopMa MUATAIOMICTO HAPAKCHUA. CHIKEHHE YaCTOTHI MIPpUBOAUT K
MOTEpsIM TIPH TIepefade HJICKTPO’HEPIHMH TPH 3TOM W OTKJIOHEHHE (HOPMEI
HaMpsKCHUA OT CI/IHYCOI/I,Z[&JILHOﬁ TAKKC MIPUBOAUT K MMOTCPAM.

10



[lpu cHWKEHNM YacTOTHI 10 KPUTHYECKOW HIDKHEH OTMETKH CUTyalusl B
ceTsiX CTaHOBHUTCS KartacTtpodrueckord. IIpomecchl OTKIIOYEHWS] MPU  TaKHX
aBapusIX CTaHOBATCS HEYIPABISIEMBIMH, OTKIIOYAIOTCS OOJBIIME TPYIIIHI
notpedureneil. YMEHbIINTh OTEPH U, COOTBETCTBEHHO, M3/IEPKKH ITOTPEOUTEITIO
mo3BoJisieT mnpuMeHeHne otaenbHex MBIl wnm cucteM  rapaHTHPOBaHHOTO
AIIEKTPOITUTaHHUSI.

TunuuHBIME JUIS  ceTell SBISIOTCS CIEAYIOIINe HapyIIEHHS: IPOBAJIBI
HAINpPsDKEHUS; OTKIIIOUEHHE HAaIpsHKCHUsI; OpOCKH HAINpsHKEHUS M WUMITYJIbCHBIC
TIOMEXH; ITYMOBBIE TOMEXH.

XapaKkTepHBIMH TpU3HAKaMH HEOOXOIMMOCTH JIOTIOJHHUTENBHBIX — Mep
3amMTHl  O0OpYZOBaHWS  SBJSIIOTCS.  OrpaHMYCHHAs: MOLIHOCTh  BBOJQA,
pacrionoxeHne MoTpeOuTeNneil HeqaJeKo OT MOIIHBIX HMITYJIbCHBIX Harpys3ok;
HaJIM4Ue B CETH MOIIHOI'O HMHIYCTPHAIBHOTO OOOpYIOBAHHMS; PpacIOIOKEHHE
000pysoBaHUsI B paifoHaX yIAJICHHBIX OT MECTHBIX ITOJICTAHIMH; PacIOIOKEHNE
000pyI0BaHUsI B 30HE C MOBBIIICHHON IPO30BOH aKTUBHOCTHIO.

Hcrounnkn 6ecrniepeOoitHOrO AIIEKTPOITUTAHMS 00ecreynBaoT
JIEKTPOPHEPIHEeH pPa3UYHBIX, 10 MOIMHOCTH, morpedureneil. Iloatomy wux
pa3lensoT Ha UCTOYHHKH MaJoi (0 eIMHHI] KHJIOBATT), CpeaHel (0T eIuHuIL 1O
JECSITKOB KUJIOBATT) U OOJIBLION MOLIHOCTH (IO HECKOJIBKHUX MEraBaTT).

WBIl nopxmiodaercss K CETH IEPEMEHHOTO TOKAa OOBIYHOTO KadecTBa M
BBINOJHACT JABE (YHKIWMH. YIY4YIICHWS KAdecTBAa DJICKTPUYECKOrO IUTAHMUS;
PE3epBHOTO NCTOYHUKA TTUTAHUS.

Bce Bemyckaempre VBII 1o apXuTeKType MOCTPOCHUS MOXHO Pa3feiHuTh Ha
nBa Kiacca: pesepBhble ucrounuku Off-line, cm. puc. 6, a, u mcrounukm c
NBOWHBIM mipeobpa3zoBanuem ONn-line, cm. puc. 6, 6.

[MpuHIMT TOCTpOEHMSI pe3epBHBIX CHUCTEM OCHOBAaH Ha TOM, YTO Harpyska
W3HAYIFHO TIOAKITIOUEHA K CeTH. B ciydae OTKIIOYEHUS WM OTKIIOHEHUS
IapaMeTpoB CETEBOT0 HAIPSHKEHUsT OT 3aJaHHBIX, Harpy3ka HepeKiIrodacTcs U
3aIUTHIBAETCS OT WHBEPTOpa HCIIOJNB3YIOMIETO JHEPTHI0 aKKYMYISTOPHBIX
Oarapeil. Bpemst crapra WHBEpTOpa W TEPEKIIOYCHUS HArpy3kn OOBIYHO HE

MPCBLIIIACT 4-x MUWJUTUCCKYH.
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Puc. 6. CTpyKTypHBIE CXEMBI HCTOYHUKOB OeCriepeGOHHOro MUTaHus: a— pe3epBHbIX Off-
line ncrounmkos, 6— ON-line HCTOYHHMKOB C ABOMHBIM PEOOpPa30BaHIEM
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HocrounctBamu Off-line wcTounnkoB OecriepeOOHHOrO MHUTAHUS SBISIOTCS
MIPOCTOTa HCIOJHEHMS, MaJbli BeC M TabapuThl, HU3KAs CTOMMOCTb, HH3KHE
IKCIUTyaTallMOHHbIE pacxos! U Beicokuil KI1J.

Henocrarkamu Off-line ucTounnkoB OecriepeGOHOTO MHUTAHUS SBISIOTCS:
WHBEPTOp HE pacCuWTaH Ha JUIMTENbHYIO paboTy; ICEBIOCHHYCOWAAIbHBIN
BBIXOZ; (MKCHPOBAaHHOE, Majloé «OKHO» II0 BXOJHOMY HAlpsDKCHUIO,
HeycrounBass paboTa B HECTaOMJIBHBIX CETSAX; KaK MpPaBWIIO, OTCYTCTBUE
BO3MO)KHOCTH CYIIECTBEHHO YBEJIMYUTH BpEMs ABTOHOMHOH pabOTHI 3a CHeT
JIOTIONIHUTENBHBIX ~ aKKYMYJIATOPOB, OTCYTCTBHE BO3MOXKHOCTH  YITyUIICHHUS
IapaMeTpoB BXOJHOTO HANpsDKEHHs; He paboTaroT B YCIOBHSIX yXOJa YacTOTHI
CETEBOTr0 HAINpsHKEHUS W OT JIU3elb-TeHepaTopa; He pPacCuMTaHbl Ha paboTy c
OONBIIMMU  MOIIHOCTAMH, OTJIMYHOE OT HYJIS BpeMs NepeKIoueHns Ha
aKKyMYJSITOpHbIEe OaTapen B cCilydae aBapHd CETH, cia0ble BO3MOXHOCTH II0
YIPaBICHUIO MOITHOCTHIO M HAarpy3koi. Camblii OOJIBIION HETOCTaTOK pe3epBHBIX
HCTOYHMKOB 3TO HETIOCPEICTBEHHOE MOAKIIOUCHHE Harpy3ku K cetu. [Ipum stom
MIOMEXH OeCHpenATCTBEHHO MONAIal0T B HATPY3KY.

On-line ucTouHMKM ¢ JBOWHBIM MpPeoOpa3OBaHUEM SIBISIFOTCS CHCTEMaMHU
TEHEPUPYIOIIMMH  COOCTBEHHOE, CTa0WIBHOE M0 AaMIUIMTYyIE€ U YacToTe,
CHHyCOMJaJbHOEe HampspkeHne. OHHM paboTalT MO MPHHIWIY JBOWHOTO
IpeoOpa30BaHMs HATIPSHKEHMS . TIepEMEHHOE — ITOCTOSIHHOE — TIEPEMEHHOE.

BxosiHoe HampsbkeHHe 0T CETH IEPEMEHHOT0 TOKa ITOIAETCs Ha BHIIPSIMHUTEID,
I7ile OHO TpeoOpasyercs B HaNpsHKEHHE IMOCTOSHHOTO TOKa. OTO HampsDKeHHE
IIUTaeT WHBEPTOP, & YacTh HEPTUHU HCIOJIB3YeTCs JUIA 3apsiia aKKyMYISTOPHBIX
Oarapeil. IlocrosHHO paboTraromuii WHBEPTOp TeHEepUpyeT cTaOMIbHOE
HaIpsDKeHUE, apaMeTpbl KOTOPOro HUKAK HE CBA3AHBI C MapaMeTpaMu BXOIHOTO
HaIpPsDKEHUSL.

On-line HCTOYHWKK MO3BOJSIIOT HCKIKOYHUTH AMIUIMTYIHBIE W YaCTOTHBIC
HCKa)KeHUs], paboTaTh B CIa0BIX M HECTAOMIBHBIX CeTsX 1 3(p(eKTHBHO MOAABIATH
UMITYJIbCHBIE TIOMEXH.

[Ipn mpomagaHuy BXOJHOTO HANpPSHKEHUS] MPOHUCXOIUT TIEPEXO] HA NUTAHUE
WHBEPTOpa OT aKKyMYJSITOPHBIX OaTapeil ¢ HyJEBBIM BPEMEHEM IEpEKITIOUECHUS
0e3 ckauka aMIUTMTYIBI U (ha3bl BBIXOJHOTO HampspkeHus. Takxum obpazom, On-
line wcrounuk mnpexcTaBiseT COOOI CTAHIMIO 3TAJOHHOTO CHHYCOHIAJIBHOTO
HaIpPsDKEHUSL.

Bexonnas ¢gopma HanpspkeHus: popMHUpYeTCsl caMHM MCTOYHUKOM M HUKOUM
oOpazoM He cBs3aHa ¢ (OPMOH HANpsHKEHUS B CETH OOIIEro Ha3HAYCHUS.
bnaromapst nBoiiHOMy mnpeoOpa3oBaHHIO OOECIIeUMBAETCS BBICOKAS H3OJISIIMS
BBIXOZHOTO HANpsDKEHWS OT BIMSHUS BHENIHEH ceTh M HaobopoT, dYTo
CYIIECTBEHHO IS 3alUTHl HHPOPMAIMN OT HECAHKIIMOHUPOBAHHOTO JOCTYTIA CO
CTOPOHBI CETH OOIIEro Ha3HAYCHUS.

PasnoBuaHocThi0 Off-Line ncrounnkoB OecriepeOOHHOrO MUTAHUS SBILSIFOTCS
HHTEPaKTHBHBIC UCTOYHHKH OecriepeboitHoro muranus Line-Interactive, cm. puc.
7. VX OTIMUYUTENBHBIMM TpPU3HAKAMHU SBISIOTCSA. (UIBTPBHI, CTaOMIM3aTOop
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HaNpsDKeHWs, BXOJHOH TepekirouaTtens W aBToTpaHchopmarop. B HuX
YCOBEPILICHCTBOBAH MHBEPTOP M O0Jiee pa3BUT MIPOLIECCOP YIIPABIICHUS.

T AT

Puc. 7. CTpyKTypHas CXeMa MHTEPaKTHBHOTO HCTOYHKKA OecriepeOoiHoro muranus Line-
Interactive

=z g
UA:

BeiBoabl. B cBsBM ¢ TeM, UYTO TEXHOIOTHYECKoe O00OpYIOBaHHE
COBPEMEHHBIX  CTAapTOBBIX  KOMIUIEKCOB,  KaK  MPaBWIO,  SIBJISETCS
anekTpororpedbutenem | wm Il xkaTeropuu, B cocTaB CHCTEM AIIEKTPOCHAOKCHUS
CTapTOBBIX ~ KOMIUIEKCOB  O0SI3aTE€IBHO  JIOJDKHBI ~ BXOIWTH  MCTOYHHKH
OecriepeOOHHOTO MUTAHKS U CUCTEMbI TapaHTHPOBAHHOTO 3JIEKTPOCHAOKEHNSI.

Panee BBIOOp CTPYKTYp W CpencTB OecrepeOOHHOT0 3IEKTPOCHAOKEHUS
CTapTOBBIX KOMIIIEKCOB MPOXOIMI, KaK IIPAaBWIO, HA MHTYUTHBHOM YpPOBHE, a B
CBSI3M C HEOTPAaHMUYCHHOCTHIO B (PMHAHCHPOBAHUM, OrPAaHUYHMBAJICS TPOCTHIM
J1I00aBIIEHNEM JIOTIOTHUTEILHOTO MCTOYHHKA DJIEKTPOIMTAHMS, YTO HAa JaHHBIN
MOMEHT HE SIBJISICTCS palliOHATbHBIM.

Ha ocHoBe mnpoBeneHHOro o0030pa W aHaiW3a CTPYKTYp W CPEICTB
OecriepeOoitHOT0 IeKTpOCcHa0XKEeHNST aBTOpaMH OBIT CO3/1aH aJITOPUTM Ipolecca
dbopMUpOBaHUS CTPYKTYp CHCTeM OecrepeOOHHOro  3JEKTPOCHAOKEHUS
CTapTOBBIX KOMIIJIEKCOB!

1. Onpenenenyie HCXOAHBIX TAHHBIX: IUKJIOIPaMMa CTapTa paKeThI-HOCHTEIS
MO MOTPEOHTENsIM CTAPTOBOTO KOMIUIEKca (MOTpeOJICHHE JHEPIMU Ha3eMHBIM
BCIIOMOTaTEIbHBIM 000PY/ZOBaHMEM KOCMHYECKOTrO amrmapara, IMoTpeOiIeHne
9Hepruu mnorpeduTenel kareropun 1A, mortpebieHHe SHEpruM ToTpeduTeneit
kateropuu 1b, motpebnenue sneprum norpedureneii |1 kareropun); rpaHUYHbBIC
3HAUYEHUsS] TIOKa3aTejel KadecTBa JJIEKTPOIHEPTHH;, KOJIMYECTBO M BUIBI
HNCTOYHUKOB DJIEKTPOIHEPTHH, OCOOCHHOCTH MECTHOCTH M BO3MOXKHOCTh
WCITOJIb30BaHMS Pa3INYHBIX HICTOYHMKOB SHEPTHH.

2. OnpeneneHne BHJOB M KOJIWYECTBA BO3MOJKHBIX HEIITATHBIX CHUTYaIUH
JUI KOHKPETHOT'O THIIa CTapTOBOT'O KOMILIEKCa.

3. CocTaBiieHHE CXEMBI CHCTEMBI 3JIEKTPOCHA0XKEHNSI CTApTOBOTO KOMILIEKCa
(mepBoro ypoBHs) s obOecrmedeHus craprta. OnpenelieHHe MNapaMeTpoB
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COCTaBIIIONIUX CHCTEMY JJICKTPOCHAOKEHUS IS OOeCIeUeHUs 3aJaHHBIX
3HAUYECHUH MapaMeTpOB KauecTBa 3JIEKTPOIHEPTUU.

4. Yder WCXOMHBIX NAHHBIX, OMNpEJCICHUE YPOBHEH MOIIHOCTEH Ka)IOTO
AJIEMEHTa, BXOJANICTO B CHCTEMY AJICKTPOCHA0KCHHS CTapTOBOTO KOMILIEKCA
MIEPBOT0 YPOBHSL.

5. Ompepnenenue »HeEpProzarpaT MPH IITATHOM pPEXUME PabOTHl CHCTEMBI
AIEKTPOCHA0KCHHS.

6. MogenupoBaHue  pabOTBI  CHUCTEMBI  JJICKTPOCHAOXKCHHS  IpH
BO3HUKHOBEHHMH HEIITATHON CUTYaIINH.

7. TlpoBepka ycimoBWil oOecrieueHUs BCeX MMOTpeOUTENCH 3alaHHOMN
KaTerOpU4YHOCTHU MO HAJIEKHOCTU U MO KOJIMYECTBY UCTOUHUKOB ITUTAHUSL.

8. Ouenka KauecTBa c(hOpMHUPOBAHHBIX CTPYKTYp CUCTEM
ANEKTPOCHAOKCHHS CTapTOBBIX KOMIDIEKCOB II0 OCHOBHBIM TIOKa3aTEIIsIM
Ka4eCTBO JIEKTPOIHEPTHH, CTPYKTYpHAsI HAIEKHOCTh, CTOMMOCTH pa3pabOoTKH U
HU3TOTOBJICHUS], CTOMMOCTb JKCIUTyaTaluu.
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