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4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rybriukyemcs e exes00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

EnvHan aHepreTuyeckas cucteMa M M30NIMPOBaHHO paboTalolmMe IHEProCUCTEMBI
PENEAHASA 3ALUMTA U ABTOMATUKA

YcTpoicTBa aBTOMaTUYECKOro PerynMpoBaHMs YacToOTbl U aKTUBHON MOLLHOCTH
ruapoarperaToB rugpaBnUYeckuX U rMAPOAKKYMYNUPYIOWMKX aNMeKTPOCTaHUMNMNA.
HopMbl u Tpe6oBaHuA

United power system and isolated power systems. Relay protection and automatic.
Automatic control devices of frequency and active power of hydraulic power units of hydraulic and pumped
storage power plants. Norms and requirements

Oarta BeepgeHna — 2023—04—01

1 O6nacTtb NnpUMeHeHuA

1.1 Hactoswmwmin ctaHaapT ycTtaHaBnumBaeT:

- OCHOBHble (PyHKUMOHANbHbIE ¥ TeXHU4eckne TpeboBaHWsA K aNeKTpornapasnuyeckiM perynatopam u
MHbIM YCTPOWCTBAM aBTOMaTUYECKOrO perynmMpoBaHusa 4acToThl U aKTMBHOW MOLLHOCTW rugpoarperartos, obe-
cneuynBarLLMM QYHKLUWIO yNpaBneHWs NoNoXeHWeM perynupyowmnx opraHoB rugpoTypbuHsl (aanee — 3IP),
rMOpaBNUYecKnX Y TMApPoaKKyMynupyLWKUX S3NeKTPoCcTaHUMi, paboTalolwmx B pexXume Bblgaqym akTUBHOW MOLL-
HOCTW (reHepaTopHOM pexuMe) B cocTaBe EOvMHON sHepreTuyeckon cuctemsl Poccuun (ganee — E3C Poc-
CUM), N B COCTaBe 3HEProcMCTEMbI (MacTy 3HEPrOCUCTEMbI), BPEMEHHO OTOSNUBLUENCH HA U30MMPOBAHHYO
ot EQC Poccuu paboTty, unu B coctaBe TEXHONOMMYECKMA M30NMMPOBAHHbLIX TEPPUTOPUANbHbIX 3NIEKTPO3Hepre-
TUYECKUX CUCTEM;

- NMOPS4OK M METOAWMKY MPOBEAEHWA WMCNbITAHWIA Ans NpoBepkn cooTBeTcTBUA OIP OCHOBHbIM OyHK-
LMOHANbHEIM U TeXHWYECKMM TpeboBaHUSM, YCTaHOBMEHHBIM HAcTOALWMM CTaH4apTOM (danee — CUCTEMHbIE
TexHu4eckne TpeboBaHus).

1.2 TpeboBaHWs HacTosALWEro cTaHgapTa pacnpocTpaHsAlTCs Ha BHOBb BBOAMMbBIE UMW MOOEPHU3NPY-
emble 3P rugpoarperatoB, B TOM YMcne BXOASLWME B COCTAB CMCTEM aBTOMAaTMYECKOro ynpaBneHus ruapo-
arperaTtoB, B KOTOPbIX anropuTMbl peryrMpoBaHns peanu3oBaHbl B MUKPOMNPOLLECCOPHbLIX YCTPOMUCTBAaX.

Ona cywecTteyowmx 3P, ycTaHOBNEHHbLIX HA rnagpoarperaTax oo BCTYNNEHUs B CUIMY HAaCTOSALLEro cTaH-
dapTa, BelNnonHeHWe TpeboBaHUi HacTosLWero cTaHgapTa AOMKHO BblTe oDecneyYeHo Npy peKOHCTPYKLUK, MO-
AepHU3aLKnn, TEXHUYECKOM NMEePEBOOPYKEHUN TMAPO3NEeKTPOCTaHUWN, CBA3aHHbIX C 3aMeHol (MogepHU3aLUm-
el1) CUCTeMbl perynupoBaHva rmgpoarperaTta.

1.3 TpeboBaHusa HacTosIlWero craHgapTa pacnpocTpaHsitoTes Ha 3P, ycTaHaBNMBaemble Ha rugpo-
arperatbl cnegyrLwmnx TUNoB:

- paguanbHO-OCeBbIE;

- MOBOPOTHO-NTONACTHbLIE;

- AnaroHarnbHble;

- nponennepHble.

1.4 HacToswwi ctaHgapT npegHasHadeH ans cybbekta onepaTMBHO-OMCNETYEPCKOro YnpaBreHus B
3MNEeKTPO3HEpPreTUKe, OpraHn3auui, SIBNALWNXCA COOCTBEHHUKAMMU WNKW WMHLIMWU 3aKOHHBIMW Bnagensuamu
rMOopaBnUYeckux U (Unu) rMapoaKkKyMynUpYOLWKUX 3MEKTPOCTaHUMIA (Janee — rMapo3neKkTpocTaHuum), opra-
HW3aLUWIA, OCYLLECTBASAWNUX AeATENbLHOCTL MO NPOEKTMPOBAHUID, pa3paboTKe, U3roTOBNEHUIO, MOHTaxXY, Ha-
nagke, akcnnyatauyum M npoeepke 3P rugpoarperatos, opraHU3auMi, OCYLLEeCTBNSAWMX UCTbITaHWA ans
npoBepkn cooTeeTcTBUst 3P CUCTEeMHbIM TeXHUYeckM TpeboBaHUAM, MPOEKTHbLIX U HAayYHO-UccnefoBaTenb-
CKMX opraHusayui.

MapaHune ochbuumnansHoe
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1.5 TpeboBaHna HacTOsILLEro cTaHoapTa OOMKHbl YYWTbIBATLCA NPW CTPOUTENbCTBE MMOPO3MNEKTPO-
CTaHLUMIA, PEKOHCTPYKLWKU, MOAEPHU3AUUN M TEXHUYECKOM NEPEBOOPYXEHNNU TMAPOINEKTPOCTAHUMIA, Npeano-
narawlux cosgaHue (MogepHusauuo) 3P rugpoarperatoB, paspaboTke HeOGXOAMMOM ONA 3TOro NPOEkKT-
HOWM [JOKYMEHTaUWMU, UHON TEXHUYECKOW WM 3aKyNO4YHON AOKYMEHTaLMKM, NPpOBEedEeHUU NPOBEPKU BbIMOMHEHWS
TEXHUYECKMX PeLUeHUA, MpeaycMOTPEHHBIX NMPOEKTHON (paboyeil) AOKYMeHTaUWeR, NpoBeAeHUN UCMBITaHWUIA
3P, obecnevyeHun paboTbl rugpoarperaTtoB rnapoanekTPoCTaHUMA B COCTABE 3HEProCMCTEMbI, UX y4acTUu
B perynupoBaHiM YacToThl M NEPETOKOB aKTMBHOWM MOLLHOCTM, a Takxke npu pazpaboTke TEXHNYECKOH (B TOM
4yMcne WHCTPYKTUBHOW) AOKYMEHTALMW ANsi AMCNEeTYEPCKUX LEHTPOB CybGbekTa onepaTuBHO-AWCNETYEPCKOro
yNpaBreHWs B ANEKTPOIHEPreTUKE U NepcoHana rugpoanekTpocTaHLui.

1.6 HacTtosiwumid cTaH4apT He ycTaHaBnmueaeT TpeboBaHWA NO NPOBEPKE FOTOBHOCTU yYacTUs FeHepupy-
towero obopygoBaHUsa rTMAPO3NEKTPOCTAHUMA B 06LLEeM NEPBUYHOM PErYNMPOBAHWMIW YacTOThl U HOPMUPOBAH-
HOM NEPBUYHOM PErYNMPOBAHWUU YACTOThI.

1.7 HacToawmin ctaHgapT He ycTaHaenusaeT TpeboBaHWA K TEXHUYECKOW peanun3auny, 3NekTpoMarHuT-
HOW COBMECTMMOCTH, YCNOBUSIM 3KCMMyaTalmMu, CepBUCHOMY 0BCNyXMBaHMO, 06beMY 3aBOLCKUX MPOBEPOK,
noxapobesonacHocTH, anekTpobeszonacHoCTH, MHOpMaLMOHHONR 6e30NacHOCTU, CNepaTMBHOMY U TEXHUYe-
ckomy obcnyxueaHuio OIP.

2 HopmaTuBHbIe CCbISIKK

B HacTosllwem cTaHoapTe UCNonb30BaHbl HOPMATUBHLIE CChINKM HA CNeayrLlne cTaHgapThl:

FOCT P 55890 EpuHas sHepreTMyeckas cucTemMa U M3onupoBaHHo paboTallmne aHeprocucteMsl. One-
paTUBHO-gMCMNETYEPCKOe ynpaBrneHue. PeryrnvpoBaHue 4acToTbl U NEPeTOKOB aKTUBHOW MOLLHOCTU. HOpMbI U
TpeboBaHuA

MOCT P 56969—2016 EguHas sHepreTMyeckas cUcTeMa U U30NMpPOBaHHO paboTarlne aHeprocucTe-
Mbl. OnepaTuBHO-gUcneTyepckoe ynpaeneHue. ObecrnevyeHne cormacoBaHHOW paboThl LEHTPanM30BaHHbIX
CMCTEM aBTOMAaTUYECKOro perynMpoBaHUs 4acToTkl U MEPETOKOB aKTUBHOW MOLLHOCTA W aBTOMAaTUKKU ynpas-
NEeHUs akTUBHOM MOLLHOCThLIO TMAPaBNUYECKUX NeKTpacTaHUuMiA. HopMel 1 TpeboBaHus

MOCT P 57114 EgwHas 3HepretMyeckas cucTema W M30NupoBaHHO paboTaoline 3HeprocucTeMsbl.
OneKkTpoaHepreTMyeckne cuctemsl. OnepaTtnBHO-gUCNETHEPCKOE YpaBeHe B ANIeKTPO3IHepreTuKe 1 onepa-
TUBHO-TEXHOMOMMYECKOE ynpaBneHue. TepMuHbl U onpegeneHnst

MpumeyaHue —lNpyNonbL30BaHUM HACTOALLMM CTaHAAPTOM LenecoobpazHo NpoBepuTL AEMCTBUE CCbINOYHbLIX
CTaHAapPTOB B MHAIOPMALIMOHHOM cucTeme oBLLEero nonb3oBaHus — Ha oduumMansHOM caiTe PegepanbHOro areHTcTBa No
TEXHUYECKOMY PETYNUPOBAHWUIO U METPONOrMWA B CETU MIHTEPHET MK No exerofHoMy MHhopMaLMoHHoMY ykasaTento «Ha-
LUMoHanbHbIE CTaHOAPTLI», KOTOPLIA OnyGrNUMKOBaH NO COCTOSHUIO Ha 1 AHBaPA TEKYLUEro roAa, U no BhiNycKam exemMecay-
HOro MHHOPMAaLMOHHOTO yKkasaTens «HauMoHansHele cTaHAapTbI» 3a TEKYLWWUA roa. Ecnv 3ameHeH cebinoyHbIA cTaHaapT,
Ha KOTOpbI AaHa HegaTpOBaHHARA CCbifka, TO PEKOMEHOYETCA MCNONb30BaTh AEWCTBYIOLLYI0 BEPCUIO 3TOr0 CTaHdapTa
C Y4ETOM BCEX BHECEHHbIX B JaHHYK BEPCUI0 M3MEHEHWA. ECNM 3aMeHEH CCbINOYHBIA CTaHAAPT, Ha KOTOPLIA JaHa AaTu-
poBaHHasA ccbinka, TO PEKOMEHAYETCA UCMONb30BaTL BEPCUIO 3TOMO CTAHAAPTA € YKa3aHHbLIM BhILLE rO40M YTBEPXKAESHUS
(npuHATUs). Ecnmn nocne yTBepxaeHWA HACTOALLEro CTaHA4apTa B CChINIOYHLIR CTAaHOAPT, HA KOTOPLIF AaHa AaTMpoBaHHas
CCbINKa, BHECEHO M3MEHEHWE, 3aTparuBakLLee NonoXeHe, Ha KOTOPOE aHa CChINKa, TO 3TO NONOXKEHWE PEKOMEHYEeTCs
NpUMeHATL 6e3 yyeTa AaHHOro M3aMeHeHus. Ecnu cecbinoyHbIi cTaHaapT oTMeHeH 6e3 3aMeHbl, TO MoNoXeHUe, B KOTOPOM
[aHa cCbifKa Ha Hero, PEKOMEeHAYeTCH NPUMEHATL B HaCTW, He 3aTparMBaloLLei STy CCbInKy.

3 TepMuHbI, onpegeneHnUa U CoOKpaLlleHus

3.1 B HacTosaweM cTaHaapTe npuMeHeHbl TepmuHbl no TOCT P 57114, TOCT P 55890 n MOCT P 56969,
a Takxke cregywLlne TEPMUHBI C COOTBETCTBYIOLUMUI ONpeaeneHnsamm:

3.1.1 pexum «MowHocTb»: Pexum pabotel 3P, obecneyvBaloWmin cnegsiliee perynupoBaHue ak-
TMBHOW MOLLIHOCTW C KOppeKUMen no 4acToTe ¢ 0OpaTHOW CBA3LK MO aKTUBHOW 3NeKTPUYeCcKOM MOLLHOCTM
rmaporeHepartopa.

3.1.2 pexunm «MzonupoBaHHbIN»: Pexum paboTel 3P, obecneunBarLymMin cneasiyee perynupoeaHme
aKTUBHOW MOLLHOCTW rmapoarperara ¢ KOppeKkLuuen No 4acToTe B COOTBETCTBUM C 3aAaHHOW YCTABKOW MO MOLL-
HOCTUW W 33aHHON 3aBUCUMOCTLH) aKTUBHOM MOLLHOCTW OT MOMOXEHWS PErYNUPYIOLWNX OPraHoB rugpoTypbu-
Hbl M TEKYLLEro Hanopa/BbiCOThl OTCacbiBaHWs!, 63 MCnonb30BaHWMs 0OpaTHOW CBA3M N0 aKkTMBHON 3neKkTpuye-
CKOW MOLLHOCTM rngporeHeparopa.

3.1.3 pexum «YacrtoTta»: Pexum paboTsbl 3P, npu koTopoM obecnednBaeTcs cnegsilee cratm4yeckoe
perynvpoBaHne 4acToThbl B COOTBETCTBUMN C 3a4aHHOW YCTABKOW C KOPPEKUMERN MO NONOXEHWKD PeryrnmpyLmx
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opraHoB rmapoTypbuHbl nnu 6e3 Takon koppekuuwn, 6e3 BO3MOXHOCTM U3MEHEHWSA Ha 3aJaHHyH BermmuunHy
aKTWMBHOWM MOLLHOCTW rmgpoarperara unu nonoXeHWs peryrnipyLinx opraHoB ruapoTypOuHbL.

3.1.4 pexum «YacTtoTa — acTtatudeckun»: Pexum paboTtel 3P, npu KoTopom obecnevynBaeTcsa cne-
Osllee acTaTu4ecKoe perynmpoBaHuMe 4acToTbl B COOTBETCTBUM C 3a4aHHLIM 3HAYEHUEM YacToThl.

3.1.5 nporpaMMHO-annapaTHbIA KOMNMEKC MOAeNUPOBaHNUA IHEPrOCUCTEM B pPeXUMe peanbHoO-
ro BpemeHu: [lporpamMMHo-annapaTHbI KOMMMEKC, NpegHasHadYeHHbI ANA cOo30aHMa mMaTeMaTU4ecKor
MOOENW 3HEProCUCTEMbI, pacyeTa NnapaMmeTpoB 3NMEKTPOIHEPTeTUYECKOro pexXMmMa 3HEProcMcTeMbl Npu 3a-
AaHHbIX BO3MYyLLAOLWMX BO3LENCTBUAX M obecnednBaowmii M3nMYeckoe NOogKMtoHeHUe WCMNbITLIBAEMOro
(NMpoBEpPSEMOro) yCTpoWCcTBa peneHom 3allnTel U aBTOMaTUKM K MaTeMaTUYeCKOW MOOENM 3HEProCUCTEMBI
M NONyYeHns YCTPOMCTBOM penenHon 3alnTbl 1 aBTOMaTUKW JaHHbLIX O napameTpax pexumMa B pexume
peanbHOro BpeMeHu.

3.1.6 Homep Bepcuu anroputTma (hYHKUMOHUpOBaHUA: MHOMBMAYanbHbIA LUMPOBON, GYKBEHHbINA
unn bykseHHo-undpoBol Habop (HoMep), B TOM YKWCne BXOASLIMA B COCTaB HOMEpa BEepCuMM NporpaMmMHO-
ro obecnevyeHns yCTpoNCTBa, OTNMHAWMWA YKasaHHYI0 BEPCUIO anropuTMa hyHKLMOHUPOBaHMS YCTPOMCTBa
OT OpYrux Bepcuin U noanexalinii U3BMeHeHU NPY BHECEHUWU U3MEHEHUI B anropuTM dYHKUUOHWPOBAHUS
yCTpONCTBa (BKMHOYAA M3MEHEHWS, BHOCUMMbIE MpK MoguduKaumu, MHoW nepepaboTke Unv agantauun anro-
puTMa PyHKLMOHNPOBaHWSA YCTPOUCTRA).

3.1.7 Homep Bepcuu nporpammHoro obecnevyenus: NHanBmayanbHbli LMPOBON, GYKBEHHbIW WKW
OykBeHHO-UMdppoBO Habop (HOMep), OTNUYaKLWKMA LaHHYH MOAWMUKALMIO nporpaMMHoro obecneyeHus
YCTPOMCTBA OT APYrMX BepCcuin (MOANUKaLMiA).

3.2 B HacTosilWeM cTaHOapTe NpUMEeHEeHb! CriefyoLmMe coKpalleHns:

AOMMY — aBTOMaTUYECKOE OrpaHUYEeHne NOBbLILWEHUA YacTOThI;

APB — arTOMaTuueckoe perynupoBaHve Bo30yXaeHWs;

AYP — aBToMaTu4eckas 4YacToTHas pasrpyska;

A — rugpoarperar;

PAM — cucTemMa rpynnoBoro perynupoBaHus akTUBHOM MOLLHOCTM;

F3C — rmaopoanekTpoCcTaHUMs, BKNIOYAS TMAPaBNMYeckue U rmgpoakkyMynupylollMe anekTpocTaHuuy;

FASC — rugpoakkyMynupyroLLasa anekTpoCcTaHLUm1s;

OMNPY — obLlee nepBuYHOE perynupoBaHne 4acToThl;

OPY — oTKpbITOE pacnpenenuTenbHoe YCTPONCTBO;

NMA — npoTuBoOaBapuHas aBTOMAaTUKA;

NMAK PB — nporpammHo-annapaTHblid KOMNMNEeKe MOOENMPOBaHUA SHEProCUCTEM B peXume peanbHoro
BPEMEHMN;

CAY — cuctema aBTOMaTU4ECKOro yNpaBreHus.

4 O6wue TpeboBaHuUA

4.1 Mpwu pabote A B cocTaee aHeprocucTembl ero 3P 40MKHO MMEeThb BO3MOXHOCTE paboThl B pexume
«MowwHOCTEY W B pexume «3onmpoBaHHbin». Mpy 3ToM OOMmKeH DbiTh NPELYCMOTPEH aBTOMaTUYECKUIA Nnepe-
xon 3P B pexuM «M30MMpoBaHHbIA» cornacHo 6.1 ¢ BO3MOXHOCTBIO NOCMeayoLLero onepaTMBHOMO NepeBo-
aa B pexuMm «MOLHOCTbY.

4.2 AptomaTudeckui nepexod 3P B pexum «Yactota» unm B pexmm «YacTtora actaTuyeckuid» gon-
EeH BLIMOMHATLCH TONBKO Npu nepexofde A Ha M30NMMPOBAHHYH OT 3HEProcucTeMbl paboTy (Harpy3ky cob-
CTBEHHbLIX HyXza). [pu 3TOM pomkHa ObITb NpeaycMoTpeHa BO3MOXHOCTb onepaTtuBHoro nepeeoga 3P B
pexuMm «HacTota — acTtatudeckuit» npu pabote A napannencHO ¢ S3HEProcUCcTEMON (YacTbl SHEeprocucTe-
Mbl) C BO3MOXHOCTBIO MOCMNeayloLero onepatMuBHOro nepesoga B pexum «MOLLHOCTE» UK B pexumM «M3o-
NMUPOBAHHbLIN».

4.3 3P pormxkHo oTBevYaTh TpeboraHuaM [1] Ans obecnevyeHnsa y4acTus reHepupyoLLero obopynoBaHus
3C e OMNPY.

4.4 3I'P pomkHo obecnevynBaTthb:

- aBTOMaTWYyecKoe perynupoBaHue 3afaHHOro 3HayeHus1 akTMBHOW MOLHOCTU [A © Koppekuuen no vya-
CTOTe B Npefenax, orpaHuyYeHHbIX TUHUAMUW OrpaHUY4eHUs MUHUMaNbHOW U MaKCUMaribHOW MOLLHOCTU NO 3KC-
nnyaTaunoHHOW XapakTepucTUKe ruapoarperara;

- Mpw ycTaHoBKe Ha rugpoarperathl [ 3C, ocHaweHHon TPAM, aBToMmatuyeckoe peryrnmpoBaHue akTUB-
HOWM mMowHocTu A ¢ KoppeKuuen No YacToTe Kak Npu UHOMBUAYansHOM pexume pabotsl [A, Tak U B pexume
pabotel ¢ ynpasneHuem ot [PAM;

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 7/46
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-70661-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=66857
https://gostexpert.ru/gost/gost-70661-2023?utm_source=pdf&utm_medium=66857&utm_term=page

FOCT P 70661—2023

- aBTOMaTu4eckoe orpaHn4eHme MMHUMAaNbHON U MakCMManbHOW MOLHOCTK [A B COOTBETCTBUU C
TIMHUAMK OrpaHUYeHUss MOLLLHOCTUW Ha aKcnnyaTauMoHHON xapaktepuctuke A unm B COOTBETCTBUM C yCTa-
HOBMNEHHbIMW TEXHOMOIMYECKUMM OTPaHUYEHUNSAMMU;

- BO3MOXHOCTb ONepaTMBHOMO 3a4aHns akTUBHOW MOLHOCTU [A;

- BO3MOXHOCTb 3aJaHUa akTMBHOW MoLlHocTu A aBTomaTtudecku ot [PAM;

- aBTOMaTMYECKOE M3MEHEHWE NMOMOXEHWA PEryrupyoLnux opraHoB rmapoTypbuHbl ¢ 3a4aHHOA CKO-
POCTbIO NPW HANUYUK OEWUCTBYIOLLEro ynpasnswowero sozgencteus [NA Ha 3arpysky unu pasrpysky [A;

- YCTOW4MBOCTbL NpOLIEcca PerynMpoBaHnsl akTUBHOW MOLHOCTW 1 (Mnn) YacToTsl [A.

4.5 3I'P, Bxogsawme B coctae CAY A, OOMKHBI COOTBETCTBOBATL TpeboBaHUAM K B3aMMOOENACTBUIO C
FPAM F'SC, ykazaHHbIM B nyHKTax 6.3.2 1 6.3.3 TOCT P 56969—2016.

4.6 Wcnoneayemble B 3P namepeHns 4acToThl BpalleHUsl OOIMKHbBI ObiTb OTCTPOEHbLI OT UCKaXeHWUN,
BO3HMKAKOLIMX MPWU HENCNPAaBHOCTW LEnen W3MepeHns M NpY aBapWWHLIX NepexodHbIX Npoueccax B 3Hep-
rocucteme. [orkeH ObiTb NpegycMOTPeH aBTOMAaTUYeCKUA KOHTPOMb MCMPaBHOCTW M3MEpPUTENBHLIX Lenen
KaXKOoro KaHana M3MepeHuUs YacToThbl BpalleHus. [1pn BbIABNEHMN HEWCTNPABHOCTU M3MEPUTENBLHON Lenu B
OIP gonkeH BLINOMHATLCA aBTOMaTUYECKUA Nepexon Ha pe3epBHbIe LUenu U3MepeHus 4acToThkl BpalleHus,
C BO3MOXHOCTbIO NocrnegyroLlero Bo3Bpata Ha OCHOBHOW UCTOYHWMK U3MEPEHUS MPU BOCCTAHOBMEHUU MX O0-
cTOBepHOCTU. [JOMKHO BbITh NpefyCcMOTPEHO anropuTMUYECKOE BLIABMEHWE UCKAXEHWUN, BOZHUKAKOLWUX NpU
aBapUIHbIX NepexodHbix NPoLeccax B 9HeprocucTeme, ¢ aBToMaTU4ecko BNoKMPOBKOM UCMONb30BaHMS UG-
KaXXeHHOro curHana.

4.7 He gonyckaetcs ucnonbs3oBaHue B anroputmax 3P, peanvsyowmux nepBnu4Hoe perynnpoBaHve Ya-
CTOTbI, U3MEPEHWIA YaCTOThl, MOMYYeHHLIX ¢ TH, NOOKMOUYEHHbLIX K CEKLUMAM CODCTBEHHbLIX HYX UMM CEKUNAM
BbICOKOTO HanpskeHus [3C.

4.8 Wcnonb3ayemble B 3P uamepeHus akTUBHOW MOLLHOCTM rMaporeHepaTopa AOMKHbl BbiTh OTCTpoe-
Hbl OT MCKaXEeHWI, BO3HUKAKLLIUX NPU HEMCNPaBHOCTM LIENEN U3MEPEHUA M1 aBapUMHbIX NepexodHbIX npouec-
cax B aHeprocucteme. JorkeH BbiTb NpegycMoTpeH aBTOMaTUYeCKWMIA KOHTPOMb MCMPaBHOCTU M3MEPUTENb-
HbIX Uenen Kaxaoro kaHana nusMmepeHus akTUBHOM MOLLHOCTU.

[Mpw BLIABNEHUM HEUCNPABHOCTU U3MepuTenbHoW uenu B 3MP gomkeH BLINOMHATLCSA aBTOMAaTUYECKMA
nepexo Ha pe3epBHble Lenn U3MepeHns akTUBHOW MOLLHOCTU, C BO3MOXHOCTbLIO MOCNeaAyoLWero Bo3spara Ha
OCHOBHOW UCTOYHWK M3MEPEHUS NPU BOCCTAHORMNEHMN UX OCTOBEPHOCTH.

Mpu ckaukoobpasHbIX U3MEHEHUAX W3MEPEHHOM aKTUBHOW MOLLHOCTM, BO3HMKAKLWKWX NPU aBapUiiHbIX
nepexoaHblix npoueccax B aHeprocucteme, B 3P foMmKeH MCNonb3oBaThbCs CUrHaNM akTUBHOW MOLLUHOCTH
ruaporeHepaTtopa, 3apUKCUpOBaHHbLIA A0 MOMEHTa BO3HUKHOBEHWA CKadka Ha nepuog OO0 MOMEHTa 3aBep-
LIeHNs MEePEXOOHOro npolecca B 3HeEProcucTeme (YacTu SHEProCUCTEMbI), BbI3BaBLUErO CKavykoobpasHoe 13-
MeHeHMe aKTUBHON MOLLIHOCTW.

4.9 3apgaHHOe 3HaYeHue YacToThl (YCTaBKW No YactoTe) B pexumax «MoLlHOCTb» U «30NUMpoBaHHbINY
OOIMKHO paBHATLESA 50 U,

5 TpeboBaHuA k GyHKUMOHUPOBaHUIO B pexnme «MowHoCcTb»

5.1 3I'P gomxHo dyHKLMOHMpOBATE B pexuMe «MolHocTe» npu napannensHoi pabote A B cocTaBe
9HEeprocucTeMsl.

5.2 TNpwu pabote 3P B pexume « MOLLHOCTE» U BOZHUKHOBEHUM CKAYKOODBPA3HOTO OTKNOHEHWUA YacToThl
3a npefenbl «MepTBOM NONOChI» NepPBUYHOrO perynuposaHua 3P gomkHo obecneunBaTh yCTaHOBMEHHYO [1]
OVUHAMUKY BblAauu Bcel TpebyeMon nepBMYHOM MoLHoCTH TA (APH) c obecneyeHeM crnedyroLNX Nepexon-
HbIX XapaKkTepucTUK:

a) He ponyckaeTcs konebaTenbHbIA XapakTep Nepexo4Horo npoLecca u3MeHeHWs akTMBHOWN MOLLHOCTH;

6) nonHas Tpebyemas BenvynHa NepBUYHON MOLHOCTU Aom«Ha ObITh Bbi4aHa 3a Bpems He bonee 60 c;

B) no 3aBeplieHumn B0 cekyH OTKNOHeHWe hakTUYecKon nepBMYHoi MowHocT A oT Tpebyemoil Benu-
YMHbI LOMKHO BbITh He Bonee £1 % HoMuHaneHon MowHocTv A (P, )

r) B Kaxablil MOMEHT BpeMeHu B nHtepsarne ot 10 go 60 c gomkHa BeiTb obecnedeHa Bbigavya nepBuy-
HOM MOLLHOCTU HE MeHee BeNnuYKuHbI, KoTopasa onpegenseTcst no opmMmyne

APr(10 - 60 cex) (1) = (£ = 10) - AP/50, (1)

roe t— BpemMA OT Ha4ana CKa‘-IKOOﬁpaSHOFO OTKNOHEeHWMA 4acTOTbl 3a npegernbl ((MEDTBOﬁ nonocbI»
NnepBUYHOTO perynupoBaHuA, c;
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AP, — nonHas Tpebyemasi BenvynHa nepsuyHon mMowHocty A, MBT;
APn(m—so cex) — MVHUMAnNLHO AOMYCTAMAs Benu4MHa nepBuUYHON MOLWHOCTU B UHTepeane ot 10 go 60 c,
MBT;

4) B Ha4ane NepexofHOoro NpoLecca AOoNyCKaeTca 3a4epKKka B UBMEHEHMW aKTUBHOW MOLLUHOCTU A nnu
M3MeHeHWe ero MOLLHOCTKM B NPOTMBOMOMNOXHYK CTOPOHY OT Tpebyemown, obycnoBneHHble acdhekTom rmgpo-
yhapa v 0eACTBMEeM KOHTYPOB KOMMEeHcaUUn HeraTMBHoro apdpekra rugpoygapa, Ho npu 3Tom MowHocTe MA
B nepeble 10 ¢ He AOMKHa N3MEHATLCH B NPOTUBOMONOXHYI CTOpoHY 6onee yeM Ha 10 % oT Bcel Tpebyemon
BENWYMHbI NEPBUYHON MOLLIHOCTU AP ;

e) B npoLecce peanv3auny NepBUYHOA MOLLHOCTW AOMYCKAETCA OQHO NepeperynupoBaHne BenUYnHON
He Bonee 110 % Tpebyemoi NnepBMYHON MOLWHOCTU AP ;

X) BO BCEM MHTepBane HabnwoaeHusa ycpegHeHHoe Ha OAHOCEKYHOHOM MHTepBarne BpeMeHW 3Ha4YeHune
OTKMOHEHUs (PaKTU4ECKOW NepBUYHON MoLHOCTY A OT BENMUYUHBI MEPBUYHON MOLLHOCTH, YA0BNETBOPAOLLEN
TpeboBaHUsAM NepeYrcneHni r)—e) HacTosILEero NyHKTa, JOMKHO ObiTk He Bonee *1 % HOMUHaNEHOM MOLL-
HocTU TA (P,,,)-

5.3 Ha pucyHke 1 npuBedeHbl obnacTu, orpaHuyMBaloLe JOMNYCTUMOE 3HaYeHWe (PakTMYecKow nep-
BWYHOM MOLHOCTU [A npu ckavykoo®pa3HOM OTKNOHEHWW YacTOThbl 3a NpeAenbl « MepTBON MONochkl» NEPBUYHO-
ro perynupoBaHus, KOTOpOe Bbi3biBaeT HEOBX0AMMOCTL peanusauunn nNepsrMYHoN MOLLHOCTUA BENUYMHOW AP,
paeHomn 6 % ot P,,,. Ha pucyHke 1 oTMeueHbl:

- NUHWUA Tpebyemoi nepauyHON MOLWHOCTU A AP, BenninHoi 6 % (AP pe6 emas);

- obnacTu, orpaHuYKMBaoLLMe OONYCTUMOE 3HaYyeHue (PakTUYecKorW NepBUYHON MOLLHOCTU, B COOTBET-
CTBWW C NepeYrcreHmsammn 6)—e);

- NIUHWK, OrpaHnynBaoLme MakcumansHo (AP, ... + 1 % P,,,) v MuHumansHo (AP ... — 1 % P,.,,)
JOMyCTUMOE 3Ha4veHue (DakTUYEeCKON NMepBUYHOW MOLLHOCTU, B COOTBETCTBUU C nepedvucneHuamu 6)—e) u
Y4EeTOM NepedyncneHns Xx) nyHkra 5.2.

B cooTBeTcTBUM C puUCyHKOM 1, ycpegHEHHOE Ha OOHOCEKYHOHOM MHTEepBane BpeMeHu 3HaveHne dak-
TU4ECKOW NepBuUYHON MOLLHOCTY [A OOMKHO HaxoaUTbCA MeXxay NMUHUAMU, OrPaHU4YMBaLWMMK MaKCcUManbHO
(AP e T 1 %P 1 MUHUManbHO (AP, -1%P AOMyCTUMOE 3Ha4eHue PakTUYecKon nepBuyHom
MOLLHOCTW.

Howm) MMUH uom)
P, %

A

e
&

[(s]

/

APn Tpebyemas A‘Pn MaKC +1% PHOM/

AP s — 1 % Poy

n MUH

o = N W s O N @

0 10 20 30 40 50 60 70 ’730 t,c

PucyHok 1 — OBnacTu, orpaHu4MBaioLLMe OonycTMMOE 3Ha4eHne hakT4eckon nepBuYHoOM molHoctr A
npu cka4koobpa3HOM OTKITOHEHUI YACTOThI 32 NPefenkbl «MEPTBOM MOMOCH» NEPBUYHOMO PETryIIMPOBaHNS,
KOTOpOE BbI3blBAET HEOOXOAMMOCTL peanmaauu NepBUYHON MOLLHOCT BENUYMHON AP, paBHOW 6 %

5.4 OIP B pexnme «MoLIHOCTE» AOMKHO obecneynsaTh TOYHOCTL NOAAEPKAHNS 3aAaHHOTO 3HAYEHMA
MowHocTU TA 21 % P,
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6 TpeboBaHUA K (PYHKLMOHUPOBAHUIO B pexume «MN3onupoBaHHbIN»

6.1 B 3P pgomkeH ObiTb peann3oBaH aBTOMaTU4YecKUin nepexon M3 pexnma «MoLWHOCTE» B PEXUM
«M3onupoBaHHbIM» NO PakTy OTKNOHEeHUS 4acTOoThl OT HOMWHANbHOMO 3HAYEeHWS Ha 3afaHHY BENUYUHY BHU3
UMW BBEPX W/UMW MNOABNEHUSA He3aTyxawLlmMx KonebaHnin 4acToTbl, NPEeBbILIALMX 3a4aHHYK aMnnuTydy B
3adaHHOM ananasoHe NepuoaoB Takux konebaHuii.

6.2 B 3P pgomxHbl BbITh 3a4aHbl CregyloLlLine UCXOOHbIE YCTAaBKM aBTOMaTUYECKOrO Nepexoia B pexmnm
«l30nmpoBaHHbINy:

- OTKITOHEHMWe YacTOoThl BpalleHua OT HoMuHanbHoro yposHsa 1,5 My Beepx n 1,0 'y BHM3 (Npu yacToTe
Bbiwe 51,5 'y u Hwxke 49,0 'y) ¢ BoigepxKo BpeMmeHn 0,5 ¢;

- OuanasoH nepuogos konebaHwin Yactotbl 10—30 cekyHa ¢ amnnuTygon 6onee +0,2 Ny OTHOCUMTENBHO
cpegHero 3Ha4YeHus 4acToTkl Ha nepuoae konebaHui.

6.3 [donyckaeTcs Mcnonb3oBaHWe OOMOMHUTENbHBIX (DakTOpPOB AN aBToMatu4eckoro nepexona 3P B
pexum «/130MMpoBaHHbLINY NpW YCNOBUKU UX OTCTPOWMKM OT KPaTKOBPEMEHHLIX NepexoaHblX NpoLeccoB, BO3-
HUKAOLWKUX MPY HOPMaTUBHbLIX BO3MYLLEHUAX B 3HEProcuctemMe.

6.4 Onsa yvyeTa ocobeHHOCTEN pEXMMOB paboThl KOHKPETHOW TEXHOMOrMYEeCcKU M30NUMPOBaHHON Teppu-
TOpWanNbHON 3NEeKTPO3IHEPreTUYEeCKoN cUcTeMbl KM YacTu EguHon sHepreTuyeckol cuctemesl Poccun (TexHo-
JIOTMYECKM M30NTMPOBAHHOW TEPPUTOPUANBHON 3NEKTPO3HEPreTUYECKON CUCTEMBI), BPEMEHHO BbIAENUBLLENCS
Ha W30NMPOBaHHYK paboTy, AomkHa BbiTb NPeaycMOTPEHa BO3MOXKHOCTb U3MEHEHWSA BEMMYMH YCTaBOK aBTo-
maTudeckoro nepexona 3P B pexum «/3onMpoBaHHbIA» B CNefyrwux npegenax:

- MO OTKNOHEHWIO YacToThl Ao +5 U oT HOMMHanNbLHOM ¢ Wwarom He Gonee 0,1 Ny;

- no Bbiaepxke Bpemenn ot 0,1 go 5,0 cekyHp ¢ warom He 6onee 0,1 c;

- MO HWXHeW rpaHyuue auanasoHa nepuoaoB konebaHui YactoTel oT 5 go 20 cekyHA € LWarom He
Bonee 1 ¢c;

- MO BEpPXHel rpaHvle OuanaslocHa nepuonorB konebaHuin yactoTel OoT 20 oo 60 cekyHA C Wwarom He
Gonee 1 c;

- no amnnuTtyge konebaHun yactotel oT £0,2 'y go +0,5 Ny oTHOCUTENLHO CpeaHEro 3Ha4YeHWs C LLarom
He Bbonee +0,05 Iy,

6.5 Mpu paboTte 3P B pexume «M3onmpoBaHHbIM» O0MKHLI 0becneYnBaTbes:

- perynupoeaHune molHocTu A ¢ koppekuueid no YactoTe 6e3 obpaTHON CBA3M MO aKTUBHOM MOLLHOCTHU
ruaporeHeparopa;

- YCTOMYMBOCTb MpoLecca perynupoBaHus.

6.6 Mpu nwboin ncxogHon sarpyske A dyHKUMOHMpOBaHUMe 3P B pexume «V30MMpoOBaHHbIA» He
JOMKHO NPUBOAMNTE K OTKNOHEHUSM TEXHONOrn4Yeckux napametpoB pabotel A, KOTopble NpuBOAAT K cpaba-
ThIBAHWIO TEXHONOTMYECKUX 3amnT A, UCNonNb3yLWKX B KaYecTBe NYCKOBbIX (DaKTOPOB CKOPOCTb BpalleHUs
potopa A unu N3aMepeHHy 2MNeKTPUYEecKylo MOLWHOCTL rMaporeHepaTopa W BO3AEWCTBYIOWMX Ha OTKIToYe-
Hue A OT CeTU UNu aBapuiHbIA ocTaHoB [A.

6.7 lNMpu paboTe 3P B pexunme «30NMpoBaHHbIA» U BO3HWMKHOBEHWW CKa4KkooBpa3HOro OTKIMNOHEHUA aK-
TYBHOW MOLLHOCTW rMaporeHepaTopa B ycrnoBusix paboTtsl FA B M30NMPOBAHHO 3HEprocucTemMe (4actu aHep-
rocUCTEMBbI) AOMKHEI 0BecneymMBaTsCs CnefyolwmMe XapakTepUcTUKN PErYNMPOBaHNUS:

a) BbicTpoAenCcTBME NEPBUYHOIO PErynMpoOBaHUA YacTOThl OIMKHO ObITh He Bonee 60 c;

6) He gonyckaeTcst He3aTyxalownin konebaTenbHbIA XapakTep NnepexogHoro npouecca perynupoBaHns;

B) OTKMoHeHue paKTUYeCKoro cTaTuama NepBUYHOrO perynupoBaHus JOMKHO ObiTs He Bonee +10 % ot
3aaHHOI B COOTBETCTBMMU C [1] BENMYMHBLI cTaTnuama.

6.8 B momMmeHT nepexoga 3P n3 pexuma «MoOLWHOCTE» B pexuMM «M30MMpOBaHHbLIAY HE JonyckaeT-
Csl aBTOMaTU4ecKoe U3MEHEHUE 334aHHOr0 3Ha4YeHUA aKTMBHOM MolwHocTK TA (ycTaBku no mowHocTK). [Npu
3TOM [0IMKHA COXPaHATLCA BO3MOXHOCTE AdanbHenlWen KoppeKkLn 3ag4aHHOro 3Ha4YeH1st akTMBHOM MOLLHOCTH
A (ycTaBKkv Mo MOLLHOCTK) onepaTuBHbIM nepcoHanom [OC unu ot TPAM.

6.9 [JomxHa OblTb 06ecnevyeHa BO3ZMOXHOCTbL onepaTuBHOro nepesoga 3P 13 pexxuma « MOLWHOCTE» B
pexuM «3onmpoBaHHLIR» U 00paTHO.

6.10 lMpw nepexoge 3P B pexum «M30NMpoBaHHbIA» OOMKHO OCYLLECTBMAATLCA aBTOMaTUYECKOe OT-
kntoyenne FA oT ynpaeneHusa NPAM F'3C ¢ obecnedeHvem nocregyrollert BOSMOXKHOCTA ero onepaTtMBHOMO
nogkn4veHus noa ynpaenenue N'PAM F'3C.

6
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7 Tpe6oBaHMA K UCMNbITAHUAM YCTPOMUCTB aBTOMaTUYECKOro perynmpoBaHus
YacTOThbl U aKTUBHOW MOLLHOCTM rMapoarperaToB

7.1 [nsa npoBepkW BLINMONHEHUSA CUCTEMHbIX TexHuYeckux TpebosaHuin k 3P, ycTaHOBNEHHbIX HAcTos-
WKMM CTaHOapTOM, cnedyeT NPOBOAUTbL UCMbITAHUS.

PesynbTaThl UCNbITAHWIA PaAcNpPOCTPaHAKTCA Ha KOHKPETHBIA Tun (Mapky) 3P 1M KOHKpeTHyH Bepcuro
ero anroputmMa yHKLMOHWPOBAHWS, HEMOCPELACTBEHHO NPOLUEALLY NPOBEPKY BLIMOMHEHUS YKAa3aHHbIX Tpe-
BoBaHuiA.

B cnyyae uameHeHusa Bepcum anroputma yHkumMoHMposanua 3P, npowegwero ncnoitaHus, Heobxo-
OMMO NPOBOAWNTL €0 NOBTOPHbIE MCMbITAHUS.

Mpwn n3aMeHeHn Bepcur nporpaMmMmHoro obecnedennsa 3P, He NpuBoAALLEM K U3MEHEHUIO BEpCUM ar-
roputMa yHKUMoHWUpoBaHua 3P, paHee npoluedllero UCNbiTaHUs, NPOBOAUTEL MOBTOPHLIE UCMLITAHUS He
TpebyeTcs.

Mpwn nameHeHMU BepcuK nporpammHoro obecnevyenna 3P, NpUBOASLLEM K M3AMEHEHUID BEPCUM anro-
putMa hyHKUMOHWpoBaHua 3P, paHee npolweawero UcnbiTaHusa, HeobxoanMo NPOBOAUTL MOBTOPHbLIE WC-
NblTaHWUA.

7.2 Wcnbitanua 3P cnegyet npoBoaUTh B COOTBETCTBUW C METOAMKON UCTBLITAHWIA COMMACHO NpUoXe-
Huto A.

7.3 WcneitaHua 3P npoeogsaTca ¢ ucnons3oeaHuem MNMAK PB.

7.4 [Onsa npoeefeHus ucneiTaHuid 3P opraHvaaums (ucneitatensHas nabopaTtopus, UcnbiTaTenbHbIRA
LEeHTP), NpoBOAALLANA UCTbITAHWSA (Janee — opraHu3aumsi, OCYLLECTBNAIOWAas UCTbITaHWUS), OOMKHA:

- BbITb OCHaLleHa COOTBETCTBYIOLLEN NPOM3BOACTBEHHO-TEXHUYECKOW 6a3oi (TeXHUYeCcKMMK CpeacTBa-
MW), HEODXOAMMOW ANsi NPOBeAeHWs UCNbITAHUIA, BKIOYas MaTeMaTUYeckylo MoaeNb 3HeprocUcTeMbl, Co3-
OaHHyto ¢ npumeHeHnem NAK PB, B cocTaBe TeCTOBOM CXEMbl B COOTBETCTBUM C NPUNOKEHUEM A,

- obecrneYnTb HE3ABUCMMOCTb U JOCTOBEPHOCTE PE3YNbTaTOR UCMLITAHWUKA, B TOM YMCME UCKMKYUTE BMe-
WaTenbCTBO PabOTHUKOB W MHBIX MpeacTaBuTenen nuua, no MHMUMaTUBE KOTOPOro NPOBOAATCA UCNbITAHUSA, B
X0 NPOBefeHns UCMbITaHWW, PErMCTPaLIMI0 MPOBOOUMBIX 3KCMEPUMEHTOB U BMMAHME HA UX pe3ynbTaThl.

7.5 YkazaHHule B 7.4 TpeboBaHusi ABNSAOTCH MUHUMAanNbLHO Heobxogumbimu. B cnyyasx, npegycMoTpeH-
HbIX HOPMaTUBHbIMK NpaBoBbIMK akTamu Poccuiickon Peaepaunn, UNM No pelleHuo npoussoantens 3P,
CODCTBEHHMKA UMK MHOTO 3aKOHHOTO BriagenblemM oDbekTa 3MeKTPO3HEpPreTUKM, Ha KOTOPOM MINaHupyeTcs K
ycTaHoBke (yctaHoBneHo) 3P, unu unHoro nuua, 3amHTEPEeCcOBaHHOrO B NpOBeAEHUU UCNbITaHui (nanee —
BnajeneL, yCTPOMCTBA), K OpraHM3aLuum, ocyLLeCcTBASKLEN UCTILITAHWUS, MOTYT NPeAbABNATLCA JOMNOMHUTENbL-
Hble TpeboBaHWs, yCTAHOBMNEHHbIE HOPMAaTUBHLIMW NMPaBOBbLIMW akTamu Poccuinckon Pepepaunn wnm Bna-
dernbLUeM yCTPoWCTBa COOTBETCTBEHHO.

7.6 WcnbiTaHus cnefyet NpoBOAUTL MO nporpaMme, paspaboTaHHOW B COOTBETCTBUMU C MpUIOXKe-
Huem A.

7.7 [nsa npoBedeHWs UCMbITAHWIA BNagenbLeM YCTPONCTBA Ha pacCMOTPEHWE OpraHn3aunn, ocyLlecT-
BMSAIOLLEN UCTIBITAHWUSA, AOMMKHEI ObITh NPeACcTaBNeHbl cnegyowme GOKYMEHThl U MHdopMaLms.

7.7.1 Obuiee TexHU4eckoe onucanne 3P, Bknwvawulee:

a) Tun (mapky) 3rP;

B) TexHu4eckne xapakTepuMcTUKWM M 0BrnacTb NPUMEHEHWS;

B) CTPYKTYPHblE CXEMbl, MareMaTuyeckne MOLENU U anropuTMbl (PYHKLUMOHWPOBAHWA, copepXallue
onucaHue:

- anropuTMOB OOCTOBEpM3aunm CUrHanos;

- anropuMTMOB pacyeTa CUrHanoB KOCBEHHbIM MyTeM;

- anropuTMOoB K HacTpoikn 3P gnsa paboTsl B pexxume « MOLLHOCTLY;

- anropuTMOoB WM HacTporkn 3P gnsa paboTbl B pexxmume «30nMpoBaHHbIA»;

- anroputmoB npu pabote A Ha XONOCTOM X0y (C OTKMIOYEHHbIM FEHEPaTOPHbLIM BbIKITHOYATENEM);

- anropuTMOB aBTOMaTWU4eCcKOro Nepexona M3 pas3nuyHbiX pexumos pabotel 31P;

- MpO4YMX anropuTMOB perynvpoBaHus, kKoTopbie MOryT BbITe akTuBHbLI Npu paboTte A napannensHo ¢
3HEepProcucTeMoi;

- anropuTMOB M3MEHEHUS 3a0aHHOM0 3Ha4YeHWsa akTMBHOM MowHocTM A (ycTaBkM Mo MOLLHOCTHM), 3a-
AaHHOTO 3Ha4YeHWs YacToThl (YCTaBKM MO YacToTe), 3a4aHHOro 3Ha4YeHusa NonoXeHus HanpaensawLero anna-
pata npu naMeHeHun pexunmos pabotel AIP;

- anropUuTMOB OrpaHnyMTenei MMHUManbHON U MakCMManbHONW MOLHOCTH,
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- TEXHOINOrMYEeCcKMX 3aLluT, peanvM3oBaHHbIX NporpaMmmHo B 3P 1 umeroLlwmMx B Ka4ecTBe BXOOQHOMO CuUr-
Hamna akTUBHYH MOLLHOCTb reHepaTtopa UM 4acToTy/CKOpPOCTh BpaLleHus.

7.7.2 TpoToKonbl U METOOWKY 3aBOACKMX UCMbiTaHui 3P ¢ npuBegeHWeM JaHHbBIX O XapakTepucTuKax
WCMbITATENBHOIO CTEHAA, Ha KOTOPOM NPOBOAMMNCE YKa3aHHbIE UCTbITAHUA.

7.7.3 Cnucok obbeKTOR N0 NPOM3BOACTRY 3MEKTPUYECKON IHEPTM, HA KOTOPLIX YCTAHOBMEHO UMK Nna-
HUpyeTca k yctaHoBke OIP.

7.7.4 OnucaHve metogukn HacTpourku 3P (c npunoxeHnem KonviA AOKYMeHTOB npoussoguTens OIP,
NOATBEPXKAALWMX YKa3aHHbIe CBEOEeHUs).

7.7.5 OnucaHve MHTepdelcoB BBOAA-BbIBOAA U CEPBUCHBLIX yHKLMIA ITP.

7.7.6 MMepeuyeHb U XapakTepPUCTUKN BXOAHbLIX U BbIXOAHLIX NapameTpos 3P,

7.7.7 OnucaHue 1 xapakTepucTUKM U3MepuTenein akTMBHON MOLLHOCTM, CKOPOCTHK BpaleHusa A, yacTto-
Thl HANPSAXEHUS reHeparTopa, Bk4as:

- NepuoaMYHOCTE ODHOBNEHWSA U3MEPSeMOro curHana,

- Kflacc TOYHOCTU;

- OKHO YCpe[HeHWs curHana (ecnu NpUMEeHUMO K U3MEPUTENID).

7.7.8 Homep Bepcumn anroputma yHkunoHuposaHua 3IP, npumeHsemoro Ha ucnbiTyemom 3P, noa-
TBEPXAEHHBIA MUCbMOM UMW UHBIM OthULManbHbBIM JOKYMEHTOM npouseogutenst 3P,

7.7.9 MNMucbmeHHoe obsasaTtenbcTBO NpounssoguTens 3P no MCNoNb30BaHMI0 COOTBETCTBYOLErO HOME-
pa BepCcUMW WCKITKOHUTENBHO B OTHOLUEHWM MPOBEPSEMOro anroputMa gyHKUWoHUpoBaHus 3P, obsizaTtens-
HOMY yKa3aHWio HOMepa Bepcun anroputMa (yHKUMOHMpoBaHus 3P Ha Beinyckaembix AP B OOCTYNHOM
nonb3oBaTenamM uHcopmauuy o nporpaMmHoM obecneveHun 3P 1 B gokymeHTauuun Ha 3P (yctaHoeneH-
HOe Ha HeM nporpaMmMmHoe obecneveHue) B Lenax uaeHTUgrUKauum NpuMeHaeMon Bepcum anroputma yHk-
LnoHupoeaHusa 3P

7.7.10 MNpeagycTaHoBNEHHbIE (3ABOACKNE) 3HAYEHWMA NapaMeTpoB HacTpoliku AP, obocHoBaHWe KX Bbl-
Bopa, a Takke UX MUHUMASBHO M MakCMMarbHO OOMYCTUMOE 3HaYeHWe, MUHUMASbHbIA War M3MEeHeHUs na-
pamMeTpoB HACTPOWMKA.

7.8 Bce gokymeHThl M MHOpMaLWSA OOMKHBI NPpecTaBAATbCS Ha PYCCKOM A3bIKe.

7.9 OpraHuzauusa, oCylIecTBNAKLWAS WUCMNbITAHUA, BNpaBe OOMNOMHUTENLHO 3anpocuTh Yy BrRajensLa
YCTPOWCTBA MHblE OKYMEHTEI 1 MHdopMaUuio B 06beMe, HeobXxoaMMOM ANSA NPOBeAEHUS UCMBITAHUA U OLEH-
kn TP Ha cooTBeTCcTBME TpeboBaHMAM HaCcTOsLEro cTaHaapTa.

7.10 [ns npoBegeHUs UCMNbITAHWW BRnagenew ycTpoOWCTBa nepefaeT opraHu3alun, ocyLlecTBASLWeEN
WCNbITaHUS, OAWH 3k3eMnnap 3P 1 cornacoBbIBaET C HEW CXeMbl €ro MOAKIMIOYEeHUS K TECTOBOW MOLENW SHEep-
rocucteMsl (K uHTepdgeiicHbiM brnokam MAK PB) n napameTtpel HacTpoiiku 3P

7.11 OpraHu3auus, oCyLLeCcTBNAKLLAsA UCMbITAHNSA, MPOBOANUT UX B COOTBETCTBMM C MOPAAKOM NOATOTOB-
K1 1 npoBeneHuns ucneitaduin 3MP cornacHo A.2.

7.12 PesynbtaThbl UCMbITAHWIA OhOPMASIOTCA NPOTOKONOM. MPOTOKON UCMNbITAHWIA AOMKEH OblTh MOAMNU-
caH BCeMMW Y4aCcTHUKaMW WUCMbITAHUA WU YTBEPMXOEH YNOMHOMOYEHHbIM OOIMKHOCTHLIM NULOM OpraHusauuu,
OCYLUECTBIAOLWEN UCTIBITAHWUS.

7.13 lpoTokon ucnelTaHWA OOMKEH COAEepKaTh CnenyoLwy NHopMaLmMIo:

- HaMMeHOBaHWe W afpec NpoVM3BOAUTENS WM Bnagensua (ecnv Bnagenel He ABMNSAETCA NPOU3BOAUTE-
nem) yCTpoWCTBa;

- HauMeHoBaHWe W agpec opraHu3auuun, NPoBOAMUBLLEN UCNbITAHUS,

- HOMep W JaTy NpoTOKoMa MCMbITaHWi, HYMepauuio KaXaol CTpaHuubl NpoTokona, a Takke obwee
KOINMUYECTBO CTPaHuL;

- paty (nepuopg) NpoBeaeHus UCTbITAHWNA;

- MEeCTO NpOoBEeAEHUs UCTNbITAHWUN;

- nepeyeHb NuL, NPUHABLUUX y4acTUe B UCMbITAHUAX;

- CCbINKY Ha HacToAL WA CTAaH4APT, Ha COOTBETCTBME KOTOPOMY MpoBedeHbl UCMbITaHWS,

- MporpaMmMmy WCMblTaHWUM;

- onucanwne 3P (Tun (Mapka), HoOMep Bepcun anropuTMa PYHKLWOHUMPOBaHWS U HOMEp Bepcuu Mnpo-
rpaMMHoro obecnedeHns, CTPyKTypHasa cxema anroputma yHKLUMOHUPOBAHWUSA U e ONUCaHUE C Y4ETOM BHE-
CEHHbIX MPW UCMLITAHUAX U3MEHEHUR);

- onucaHve TECTOBON MOAENn 3HEeProcUcTeMbl, Ha KOTOPOW NPOBOAMUMNNCE UCBITAHWUS;

- napamertpsl [NMAK PB;

- napaMeTpbl HacTpoWkK (ycTaBkW) ucnbiTeiBaemoro 3P ¢ obocHoBaHMem mx Bbibopa, npegcTaBneH-
Hble Bnagenbuem yCTpoMCTBa UM YNOTHOMOYEHHBIM UM NALOM:;

8

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 12 /46
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-70661-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=66857
https://gostexpert.ru/gost/gost-70661-2023?utm_source=pdf&utm_medium=66857&utm_term=page

rOCT P 70661—2023

- pesynbTaThl NPOBEAEHHbLIX WCMbITAHWIA, codepxaliue Matepuansl (OCLUNIorpaMmMbl, oTpaxarwLme
BCE BXOAHbIE N BbIXOOHbLIE aHANoroBble U AUNCKPETHbIE CUrHarnbl, MHPOPMAaLKMKD O BHYTPEHHUX BbIYMCIIAEMbIX
nepemMeHHbIX U CUrHanax, NoKa3aHusa perucTpupyrLLnx Nnpubopos), AOCTATOUHbIE AN OLLEHKU NPaBUNBHOCTH
OYHKLWMOHMPOBAHWS UCMbITbIBaEMOro 3P B Kax4oM U3 NPOBEAEHHBIX 3KCMEPUMEHTOB;

- CKOppeKTUpOBaHHble nNapameTpbl HacTpoiiku AP B cnydyae, ecnu Takve napameTpbl ObINU M3MeHe-
Hbl MO CPABHEHWIO C NepBoHaYanbHO BbIOpaHHLIMK NapaMeTpaMy HacTPOWKK, C NpUNnoXxeHueM ob0CcHOBaHNUS
KOPPEKTUPOBKM;

- OUEHKY npaBvibHOCTU (DYHKUMOHMPOBaHUA ISP B KaXZOM M3 NPOBEAEHHbIX 3KCNEPUMEHTOB W Bbi-
BOAbl O COOTBETCTBUM UITM HECOOTBETCTBUM NpOBepAeMbiX napameTpor 3P HacTodAwemy cTaHOapTy, B TOM
Yucne oTAEenbHO Mo KaXA0MY NpOBEpPSIEMOMY NapaMeTpy, XapakTepuUcTUKe.

7.14 Yctpoicteo 3P cuuTaloT ycnelwHo npolwenwmm UCneiTaHns, ecni no pesynsrataM OUeHKU npa-
BUMBHOCTW €ro (OYHKLUMOHWPOBaHWS B KaXKAOM W3 MPOBEOEHHbIX 3KCMEPUMEHTOB cAeNaH BbiBOL O COOTBET-
CTBMM BCex npoBepsieMblx napametpoB AP TpeboBaHmam HacToswero ctaHgapTa.

7.15 WHdopmaums o pesynbTatax UCMbITaHWIA C ykazaHueM HauMeHoBaHus, Tuna 3P, Bepcum anropuT-
Ma hyHKUMOHUPOBaHWA 1 Bepcun nporpaMmmHoro obecneveHusi 3P, B OTHOLLEHWW KOTOPLIX NPOBOAUMNNCH UC-
NbiTaHWA (Danee — MHOpMaLKWa 0 pe3ynsTatax UCMbITaHWA), U MPUNOXKEHUEM KOMUU NPOTOKONA UCNLITAHUIA
JOMKHa ObITh HanpaeneHa BnafensLeM YCTPOWCTBA (YNONMHOMOYEHHLIM UM NULIOM) cyDbeKTy onepaTUBHO-
ONCNEeTYEPCKOro ynpasneHns B SNEKTPOIHEPreTUKe.

7.16 Wudbopmaums o pesynbTatax UCTbITAHWIA (MPOTOKON UCMbITAHMIA) AOMKHA XPaHUTLCS Y BragenbLa
yCTponcTBa.

7.17 B cnydae ecnu ncnbiTaHWs NPOBOUITMCE NO MHULMaTUBe npouaeogutens 3P, uHdopmayus o pe-
3ynbTaTax UCMbITAHUIA (MPOTOKON UCMBITAHWA) AOMKHA NPefoCTaBNATLCS UM CyObEeKTaM 3NeKTPOSHEPTeTHKMN,
BnagetLwmnm Ha npaee cOBCTBEHHOCTU UMM MHOM 3aKOHHOM ocHoBaHuK T3C, BXOOALWMMKW B COCTAB 3MNeKTPo-
3HEPreTUYECKOW CUCTEMbI UMK NPUCOEONHAEMbBIMW K HEW, NMPWU NMPOBEAEHUW 3aKyNMOYHbIX NpoLedyp Ansa nog-
TBepxaeHus cooTeeTcTBMs OIP TpeboraHmaM HacTosLWero ctaHgapTa.

7.18 WHdopmaums o pesynbTatax MChbITaHWiA, NonyvyeHHas cyObekToM onepaTUMBHO-AWCNEeTYepPCKOro
yrpaBneHus B aNeKTPO3HEPreTUKe B COOTBETCTBUK € 7.13, JOMmKHa cuCTeMaTU3NpoBaThCH M pa3MellaThes Ha
oduuMansHOM canTe cybbekTa onepaTUBHO-OVCMNETYEPCKOro YNpaBrneHns B 3NeKTPO3HepreTuke Unm UHOM
oblenoctynHom pecypce B ceTu «AHTepHeT».
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MpunoxeHune A
(o6azaTtensHoe)

MeToauka npoBeAeHWUA UCTNIbITAHUWA YCTPOWCTB aBTOMaTU4ECKOro perynupoBaHUA 4acToThbl
M aKTMUBHOW MOLLUHOCTU rMapoarperatoB Ha MaTeMaTU4eCKOW Mogerni 3HeprocucTeMsbl
¢ ucnons3lopaHuem NAK PB

A.1 Obwme nonoxeHus

A.1.1 HacToswas meToamka AomKHA NPUMEHATLCA A8 NPOBEPKN anropuTMOB (DYHKLMOHWPOBaAHWA U NapaMeTpoB
3I'P Ha matemaTtnyeckorn Mmogenn aHeprocucTembl ¢ ucnons3oesaHueM MNMAK PB Tuna RTDS (Real Time Digital Simulator).

A.1.2 Wcnonesosanue MNAK PB, otnuyHoro ot RTDS Ttuna, gonycTMMo npu peanuaaumyi Ha HEM NepexoHbIX npo-
LIECCOB W pPesynbTaToB UCMLITaHUIA, WOEHTUYHBIX NepPexoaHLIM MpoLeccaM U pesynstatamM UCMbITaHWA, NoNyYeHHbLIM Npu
MCMONb30BaHWU BEPUULMPOBAHHOW CUCTEMHBLIM OMepaTopoM MaTemaTudeckon moaenu, coszgaHHon B [MAK PB tuna
RTDS, unu hnamyeckoin Mogenn aHeprocucTeMsl (Qanee No TEKCTY HacTosALLero pasgena ykasanHbele [MAK PB coBmecTHO
nMeHytotea RTDS).

[Mpn ncnonb3oBaHWK AN co3naHua MateMaTtudeckon mofenu aHeprocuctemsl MNAK PB, otnuyHoro ot RTDS Tuna,
onpeneneHne MAEHTUYHOCTN NePEXOAHbLIX NMPOLECCOB WM Pe3ynbTaToB UCMbITaHWA (danee — BepudMkauusa MmatemaTuye-
CKOWM MOZENM1) BbINOMHAETCA CUCTEMHbBIM OMNEPaTopPOM.

A.1.3 [na Bepuduvkaymm matemaTtnyeckon Mogen OpraHn3aumns, NpoBoasaLLAaa UCTBITAHWUS, OOIMKHA:

A.1.3.1 MNpegocTaBuTb CUCTEMHOMY OMEPATOPY OCHOBHLIE AAHHbLIE O MaTeMaTWYEeCcKON MOLENN 3HEPTOCUCTEMBI,
co3gaHHoi ¢ npuMeHeHnem MNAK PB, cogepxalume:

a) cBegeHus ob annapatHou Yactn MNAK PB, Bknovaiowwme:

- KOMMYECTBO W TWUM BBIMUCTIIUTENBHLIX MPOLECCOPHbLIX NMAT, BEINOMHAOLWMX (hyHKUMM pac4eTa B peXUMe peansHoro
BpEMEHU;

- KONMWYECTBO W TWM YCTPOWCTB aHanoroBoro BbIBoAa, BBOAA, JUCKPETHOO BLIBOAA, BBOAA C yKa3aHWEeM KONMMYecTea
KaHaroB 3TUX YCTPOWCTB U OCHOBHLIX XapaKTEePUCTMK UX BXOOHbLIX UMK BbIXOOHbLIX CUTHAINOB;

- KONMWUYECTBO M TWUM YCTPOWCTB, BbINOMHAKLWNX Npeobpa3oBaHue (yCcuUneHue) aHanoroBblX CUrHamnoe ¢ ykazaHuem
KOMWYeCcTBa KaHaroB 3TUX YCTPOWCTB U OCHOBHLIX XapakTEPUCTMK MX BXOOHbIX UMK BEIXOOHLIX CUTHATOR;

0) cBegeHwAa O Npegnaraemblx cxemax nogkntodeHna 3P k annapatHon 4dactu NAK PB ¢ ykasaHuem B3aaumo-
CBS3el (OU3NYECKUX BXOAHBIX U BbIXOOHbLIX CUTHAMOB W MX NPegHasHa4YeHus B MaTeMaTUYECKON MOAEN S3HEPTOCUCTEMBI,
peanu3oBaHHoW B MNAK PB;

B) CBeOeHWA 0 MaTeMaTUYeCKOW MOLENN AHEPTOCUCTEMBI, BKITHOMAOLLME ONMCaHne:

- cxeMbl (Habopa cXeM C yka3aHUeM WMX KONMMYECTBa) MaTeEMaTU4ECKOM MOOENW SHEPTOCUCTEMBI;

- BO3MOXHOCTE BbINOMHEHWUSA NEPEKMIOYEHNIA U MOOENMPOBAHUA CXEMHO-PEXUMHBIX YCMOBUIA;

- 3NEeMEHTOR, NOCPEACTBOM KOTOPbLIX BbINOMHAESTCH MOAENUPOBaHME AENCTBUS YCTPOWCTB PENERHON 3alUnThl U aB-
TOMaTUKH;

- 3NEMEHTOB, BLIMOMHAKLLINX M3MEPEHUSA NapaMeTPOB 3NEKTPOIHEPTETUYECKOTO PEXUMa L71A YCTPOMCTB perynu-
pPOBaHWA U ANS perucTpaumu;

- CUCTEMBbI perucTpaLmy napameTpoB AMNEKTPO3HEPTETUHECKOTO PeXMa.

A.1.3.2 poBectn C MCNONbL3OBaHMEM CO3OaHHOW MAaremMaTWHecKoW MOAENM IHEeProcUCTEMbl IKCMEPUMMEHTE! (M3
yucrna aKCNnepuMEHTOB, YKa3aHHbix B Tabnuue A.17) B oTHoweHun 3P, paHee ¢ nonoXuUTeneHLIM pe3ynsTaTtoM npollea-
LLEro MCMbITAHWA HA ApYrod BepudruMpoBaHHOK MaTEMATUYECKO MOAENW 3HEPrOCUCTEMBI, CO34aHHOW C MCMONb30Ba-
Huem RTDS, 1 npenctaBuTh pesynbTaTthl TaKMX 3KCMEPUMEHTOB CUCTEMHOMY OMepaTopy Ana BepuukaLmm matemaTnye-
CKOW Mogenu.

A.2 Mopsapgok NoAroToBKM U NpoBegeHust ucnbitTaHu 3MP

O6bem paborT, cBA3aHHbIX C NOATOTORKOW W NpoBeAeHWeM ucnbiTaHuii 3P, BeinonHaeTcs opraHv3auueit, ocyLecT-
BRAKOLEN UCMBITAHWUA, U JOIBKEH BKMOYATL CredyoLlue sTanb:

- NpenBapuTerbHbIA aHanMa JOKYMEHTOB W WHopMaLmMK, NpencTaBreHHbIX BnafdenbleM YCTPOWCTBa ANd npo-
BeneHusa nenbltaHum 3MP;

- paspaboTky nporpamMmmbl MCMBITAHWA, BKMoYan pa3paboTky cxembl nogkniodeHns obpasuya 3P k matemaTuye-
CKOW MOOEenu aHeprocMcTeMbl, CO3A4aHHOM C UcrnonbaoeaHueM MNAK PB (ganee — TecToBasi MOAeNb 9HEPIrOCUCTEMBI);

- MOATOTOBKY W HACTPOWKY TECTOBOW MOLENM 3HEPrOCUCTEMBI ONA NPOBEAeHNUA ucnbiTaHuin 3P,

- npoBefeHue ucnbiTaHuid 3P Ha COOTBETCTBME CUCTEMHBLIM TEXHMYECKUM TpeboBaHWMAM Ha TECTOBOW Mogenu
3HEpProcUCTEMBI, aHANU3 pe3ynsTaTtoB U 0OpPMNEHNE NPOTOKONA UCTLITAHWIA.

A.3 lMpegBapuTenbHbIW aHaNM3 JOKYMeHTaUWuM AN npoBeaeHua UcnbiTaHuiA P

Mepen nposegeHnem ncnoiTaHMin 3P opraHMsaumMen, ocyLecTBNSAWEN UCNbITAaHWA, NPOBOAMTCA aHanua AoKy-
MEHTOB ¥ MHChOPMALMW, NPeacTaBNeHHbIX BNagenbLUem YCTPOWCTBA B COOTBETCTBMM C HACTOALLMM CTaHAapToM, C LEenbio
npeaBapuTenbHOM OLEHKN OCHOBHBIX TEXHUYECKUX XapakTepucTuk 3P Ha cooTeeTcTBME TpeboBaHWAM HACTOALLErO CTaH-
papra.
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A.4 PaszpaboTka, nogroToBka M HaCTPOWKa TeCTOBOW MOoOenu 3HeprocucTeMbl

A.4.1 Obuwume TpeGoBaHuUsA

A.4.1.1 TectoBas Mogenb aHeprocucTeMsbl, paspabotaHHas B MAK PB, gomkHa Bknio4aTk:

- MOOENN CMHXPOHHbIX reHepaTopoBs (rMaporeHepaTopos M TypboreHepaTopos), TpaHchopMaTopoB, NIMHUIA anek-
TPONEPEAAYM, KOMMMEKCHBIX HArPY30K, LUMH HEW3MEHHOro HanpskeHus, APB, cuctem BosbyxaeHus, TypOuH (rvgpaenu-
YECKUX U TEMMOBLIX) M UX CUCTEM AaBTOMATUYECKOrO peryrnvpoBaHuns;

- anemeHTbl, obecneyrBaioLle BO3MOXHOCTL OCYLLECTBAATE PyYHOe ynpasneHue MOLLHOCTBIO U YacTOTONW Bpalle-
HWS reHepaTopoB.;

- anemeHTbl, obecrneyvBarLLMe MOAeNMpoBaHne OeUCTBUSA YCTPOWCTB M KOMMMEKCOB penewWHol 3allimTbl U aBTo-
MaTuku;

- anemeHTbl, 06ecneyrBaloLLme KOHTPONb U PEMMCTPALMWIO NapaMeTPOB ANEKTPOIHEPTETUYECKOTO PEXUMA.

A.4.1.2 TecToBasd MOLENbL 3HEPrOCUCTEMBI AOMKHA UMETL BO3MOKHOCTL OCYLLUECTBMEHUS] BCEX HEOBXOOMMBIX IKC-
NepvMEHTOB B COOTBETCTBMM C MPOTrpPamMMoi McnbiTaHnidi AP Ha COOTBETCTBME CUCTEMHBIM TEXHUYECKUM TpeboBaHWaM,
NpenycMOTPEHHBIM HAcTOSALWMM CTaHAapTOM.

A.4.1.3 TectoBas Mofenb 3HeprocucTembl JomkHa obecreyvymBaTb BO3MOXHOCTL nofgknioveHus 3P B cooTeeT-
CTBUM C OAOKyMeHTauwen npoussogutena 3P k anementam [NMAK PB, npu kotopom oBecnedynBaerca BO3MOXHOCTL Npo-
BEPKMU (PYHKUMOHWPOBAHUS anrOpMTMOB PErynMpoBaHUS YacToTbl M MOLLHOCTW B cocTaee AP npu BbINOMHEHWW BCEX
IKCMEPUMEHTOB NPOrpaMmmebl UCNbITAaHWIA.

A.4.2 TpeboBaHWa K MOOENAM 3NEMEHTOB TECTOBOW MOAEN 3HEPrOCUCTEMBI.

A.4.2.1 Obwas cxema TECTOBOW MOAENW 3HEeProcUCTEMbI C 3KBUBaNeEHTHbIMKU reHepaTtopamu (I7) U KoMnneKcHeIMK
Harpyakamu (H) npueeneHa Ha pucyHke A.1.

A.4.2.2 Cxema Bblgadyu molwHocT F3C gomkHa BKMHOYAaTh:

- wecTb rugpoarperatoB ([FA) ¢ GnoyHbeIMK TpaHcdopmatopamu (T);

- OTKpbITOE pacnpegenutensHoe ycTporcTBo (OPY) Ha HanpsxkeHve 500 kB, BeinoNHEHHOE MO NonyTOPHOWN CXEME;

- OPY Ha HanpsikeHue 220 kB, cocToswee U3 ABYX CEKUWIA WKH no aee cucteme wnH (CLU) B kaxgom;

- aBa aBToTpaHcgopmatopa 500/220 kB (AT);

- Bblkntovatenu (B) n pasveguHutenn (P).

[Ba rugpoarperata gomkHbel 6biTe nogkntodeHsl kK OPY 500 kB, a yeTbipe — k OPY 220 kB B cooTBeTCTBMM CO
cxeMamu matemaTudeckux mogenen OPY 500 kB n OPY 220 kB, npeactaBneHHbIMM Ha pucyHkax A.2 n A.3.

A.4.2.3 lNapametpbl NuHWA anekTponepegadn (BJ1) gomkHel 3agaBatbea B COOTBETCTBUM € Tabnuuen A.1.

Tabnuya A1 — NapameTpel Mmogenei BJl B TecToBOW MOAeny aHEProcUCTEMBbI

Haasanue Ry X, B
nonHoe KOpPOTKOE Om MKCM

Yaen 1 (lWuHel 500) — Yaen 4 Bl 1-4-1 12 240 -1200
Y3zen 1 (lUnHel 500) — Yzen 4 Bl 1-4-2 12 240 -1200
Y3en 1 (lWuHel 500) — Y3en 5 B/ 1-5-1 12 240 -1200
Yaen 1 (lUnHel 500) — Yzen 5 B 1-5-2 12 240 —-1200
Yzen 4 — ¥Y3en 5 B 4-5 6 60 -600
Yaen 2 (lUunHel 220 CLU1) — Y3en 3 B 2-3-1 1 5 =30
Y3zen 2 (lUunHel 220 CLU1) — Y3en 7 BN 2-7-2 3 15 -90
¥Y3en 2 (lUunHel 220 CLU2) — Y3en 3 B 2-3-2 2 10 —60
Yaen 2 (lWuHel 220 CLU2) — Yaen 7 BN 2-7-1 1,5 7.5 —45
Y3en 2 (lunHel 220 CLU2) — Y3en 6 BI1 2-6 2.5 12,5 —-75

MpumevyaHwne — B Tabnuue ncnonbayrTca cnegytolime obo3HaYeHns:

R, — aKTUBHOE COMpOTUBIEHME NPAMON NOCNEeA0BATENLHOCTY IMHAK;

X — VHOYKTUBHOE COMPOTUBINEHNE NPAMON NOCMeA0BaTENsHOCTH NIMHAK;

B — eMKocTHaa NpoBOAMMOCTE NPSIMOM NOCMNea0BaTENLHOCTU NIMHUN.
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@ T 400

500

EN)iH 500

8 T 500

12

Ysen 4 Ysen 5
Yaen 1
CLL 500 kB @ T5-6
1AT 1T 2T 2AT@ Yaen 6
/ ),
T 600
1A 2MA
Yaen 2 1CLU 220 kB 2CLL 220 kB Yaen 2 i
Q) aje
3T 4T @ 5T 6T |
H 600 I (~)
O © O ©
Yend | arA 4rA 5A  6TA — 7
)
T 300 T 700
H 300 H 700
PucyHok A.1 — Cxema TeCTOBOW MOJENNU 3HEPTOCUCTEMBI
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BN 1-4-14 B 1424 BN 1514 B 1520
2CLI 500 kB
B-BM141 || B-BN142 || B-BN151 || B-BN152 ||
B-1AT-BN141 m B-1T-BM142 [|] B-2AT-BN151 m B-2T-BM152 [I]
B-1AT || B-1T || B-2AT || B-2T ||
1CLL 500 KB
1AT @ 1T 2AT @ 2T @
Pr-1rA | Pr-2ra |
B-1AT-220 m B-2AT-220 m
v © ¥ ©,
k OPY 220 kB 1A k OPY 220 kB 2rA
1C1 c.1 2CLI .2

PucyHok A.2 — Cxema mogenu OPY 500 kB
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A.4.2.4 TlapameTpbl TpaHcopMmaTopoB M aBTOTpaHCOPMaTOPOB OOMKHLI 3a4aBaTbCa B COOTBETCTBUK C Tabnu-

uen A.2.
Tabnuuya A2 — NapameTpbl TpaHchopMaTOpPOB W aBTOTPaHCOPMAaTOPOB TECTOBOWM MOOENN 3HEPrOCUCTEMBI
Uy Uy R, X, B G
Haseanwe
kB kB Om Om MKCM MKCM
1T 525 15,75 1,5 90 0 0
2T 525 15,75 1,5 90 0 0
3T 242 15,75 05 16 0 0
4T 242 15,75 05 16 0 0
5T 242 15,75 0,5 16 0 0
6T 242 15,75 0,5 16 0 0
1AT 500 235 2 60 0 0
2AT 500 235 2 60 0 0
T400 525 500 0,2 7.5 0 0
T500 525 500 0,3 10 0 0
T600 220 15,75 0,1 3 0 0
T700 220 15,75 0,1 4 0 0
T300 220 15,75 0,1 4 0 0
T5-6 500 230 4 120 0 0

NMpnmedvaHune — B tabnuue ncnonb3oBaHbl cnedyowme 0603HavYeHus:

Ug — HOMUHankHoe HanpsxeHne 06MOTKM BhICLLIEro HanpaxeH1s TpaHcgopMaropa;

Uy — HomuHanbHOe HanpskeHne oBMOTKM HULIEro WNW CPE[HEro HampsXeHua Ana TpaHcopMaTopos WM aBTo-
TpaHchopMaTOPOB COOTBETCTBEHHO;

R; — aKTMBHOE COMPOTUBMEHWE NPAMOII NOCNEA0BATENLHOCTM TpaHchopmaTopa (Ans asToTpaHcgopMaTopos —
COMPOTUBIIEHWE MeXOY OOMOTKaMU BbICLLEro W CPeAHEro HanpsKeHus);

X{ — WHAYKTUBHOE COMPOTUBNEHWE MPSMON NocrnenoBaTensHOCTW TpaHcdopmMaTopa (Ons asToTpaHcdopmaro-
pPOB — COMPOTMBNEHUE MeXAY 0BMOTKaMU BbICLUETO U CPEOHErD HAaNPMHKEHNA);

B — nHaykTuBHAA npoBogMMOCTe TpaHcdopmaTopa (cornacHo M-obpasHon cxeme 3amelleHua TpaHcdopMaTopa);

G — aKTMBHasa NpoBOAUMOCTL TpaHcdopmMaTopa (cornacHo M-obpasHol cxeme 3aMelleHust TpaHcdopmaTopa).

A.4.2.5 MNapameTpbl reHepaTopoB AOMKHbI 334aBaThCA B COOTBETCTBUM ¢ Tabnuuen A.3.

https://GostExpert.ru/gost/gost-70661-2023

GostExpert.ru

15


https://gostexpert.ru?utm_source=pdf&utm_medium=66857
https://gostexpert.ru/gost/gost-70661-2023?utm_source=pdf&utm_medium=66857&utm_term=page

(IaHnQgdAL 1 edoledsHal) eleladle sBuHeaoduduwaT LHaMNNMEEOH MUHISKUHEXBIN NIGHHBE.L000D — (]

‘(19HngdAL 1 edoledeHal) eleladie BEHHKOLO0U KBHHOWTIdSHN KexoahnHexaw — |
(amHaREHE

9OHHaMI90BHaH) BdoLBLO a410ngo noLAHiwoeed ndu moo noHhadauou 8 edolod ao)ol XMMoIBLIER 1009 XI9HToxadauxdaad sMHexALes MHOWadE BEHHBOLO0U — ..ou.w
{(8MHBhEHE

20HHaMI9oEHSH) edoLelo axlongo nolAHiwoeed ndu noo noHdroTodu g edolod g0M0L XMiMoiBLIERL00D XIGHTOXadauxdeas BMHEXALEE MHawada seHHsoLlo0u — 0P )
NETEET

-BHE S0HHaMIMoRHOH) BdoLB1D SX10Ng0 WoLAHiWoeed udu uoo woHsLoTodu a edolod 8oN0L XMMOIBLEELD09 XIaHToxadsu suHexALee uHawada seHHEoL00u — 0P

‘edo1eLD MILONGO anHeLranLoduod soHanie — %y

‘edolB1D MILOWQO aMHaLENL0dU0D 20HEM IATHM @0HToXxadauxdaa aoHhadaUOU S0HHAMI9DBHaH — ...oX

‘edoLeLO MNLOWQO SMHBLENL10dL0D SOHENINATHN SOHHOAXHUD SOHKadSLOL SOHHSIMI9OBHSH — u.x
‘edoleld MHLOWQO anHaLEN10dU0D S0HEUINATHI soHToxadauxdaas soHauoTodu soHHamIaoeHaH — Py
‘edoLB1D MHLOWQO SMHBLANL0dLOD 90HEMIATHU soHToXadsl aondLoTodu aoHHaMIgoeHaH — Px
‘edoLeld WILOWQO aMHaLEULodUOD 90HEULIATHIN 90HHOAXHMD soHauoToduy SoHHamMIgoeHaH — Py
‘edoielo suHeaNa22Rd SUHsLEK1loduod — Bx

‘edoredanal Mi1ooHmMoOW LHaunuddeoy nianareHnnoH — "o soo

‘edoledeHal edoLeld aMHaXKALUEH soHALUBHUNOH — "

‘edoLedaHal 9LOOHITION BBHEULYE BEHALrEHMWOH — "My

‘BMHOhEHEOQO anMOoIATaLD I9GHEEOEIUOLON STMLQEL § — @M HERa WK d ||

2023

€0 - G0'0 14 €000 Z0 - [ Al £0 [ €10 8 6 005 G8'0 | 00006 00¥4
€0 - G0'0 9 £00°0 Z'0 — 4 Z0 €0 [ €10 l 6 005 680 0004 0051
€0 = G0'0 8 €000 z0 = 4 Z0 £0 c €10 I 6 GL'GL | S80 0051 0091
€0 = GL'0 8 €00°0 All] = 60 Al €0 G'l €10 0 lL'9 | GL'GL | S80 0s¢ V19
€0 - GL'0 8 €000 zo - 60 Al €0 gl €10 0 €09 | GL°GL | S8 0s¢ V1S
€0 - GL'0 8 €000 tAll] — 60 Al £'0 Gl €10 0 629 | GL'GL | S80 0s¢ LA
€0 - GL'0 8 €000 Al0] - 6°0 Al €0 gl €10 0 2’9 | GL°GL | §8°0 0se LS
€0 = GL'o 8 €000 z0 = 60 Al €0 gl €10 0 1’9 | GL°G6L | §8°0 0se vie
€0 — GL'0 8 €000 z0 — 6°0 Al €0 Gl €10 0 €29 | GLGL | S8 0se Vil

U e [ e e
0b, 0B, op) 0p, 2y by by by Py Py Py By q A WoH | Mg sop | WO | SwHEsEeH

FOCT P 70661

1[aWa1oud0ldaHe UUSTOW nogoLoal godotedanal Iadlamede| | — ey enuuge | £

GostExpert.ru

https://GostExpert.ru/gost/gost-70661-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=66857
https://gostexpert.ru/gost/gost-70661-2023?utm_source=pdf&utm_medium=66857&utm_term=page

rOCT P 70661—2023

A.4.2.6 TeHepaTopbl TECTOBOW MOAEN 3HEPrOCUCTEMbI JOMKHbI ObITh OCHALLEHbl MaTeMaTUYeCKMMKU MOLENAMMU
TUPWUCTOPHBLIX CUCTEM BO3DYKOAEHUA W PerynaTopoB BO30yXKOeHWs CUMbHOro aercteua. Matematudeckas mMofdens TMpu-
CTOPHOW cucTeMbl Bo3BYyKaeHUs1 npueeaeHa Ha pucyHke A.4.

2,0
BbixogHow curHan 1 BbixogHoW curHan
APB—— T+pTg > CB
Te=0,04c
-2,0

PucyHok A.4 — Cxema matemaTr4yeCcKon Mogeny TUPUCTOPHOW CUCTEMbI BO3DYKOEeHUA

B kavecTBe perynaTopoB Bo30yXAeHWA [OMKHA UCNOMb30BaTECA MOAEMb PerynsaTopa Bo3dyaeHws, cxema 1 napa-
MEeTpbl KOTOPOro npuBeAeHsbl HAa pucyHke A.5 u B Tabnuue A.4. B mogenu gomkHel 661Te peanuioBaHbl:

- NMpPONOPLMUOHANEHO-UHTErPanbHO-AnddepeHUMPYIOWKNIA PEryNsaTop HanpaXKeHNs;

- KaHan perynupoBaHus no nepeoi NPoM3BOAHONM TOKa poTopa;

- KaHan perynupoBaHuWs Nno OTKIOHEHUIO 4acTOTbl HAMPSHKEHWS cTaTopa;

- KaHan perynvpoBaHus no Nepeoi NPOM3BOAHOW YaCcTOThl HANPSBKEHWUS cTaTopa.

Mogenk perynsatopa Bo30yxaeHus AoMmKkHa ObiTe AONOMHEHA anropuTMamu:

- peneHon hopCcUpPOBKM BO3BY¥OEHWUS;

- BrOKMPOBKM KaHANoB PerynMpoBaHnsa No OTKNOHEHWUIO ¥ NePBOI NPOM3BOAHON YacTOThl HAMNPSXKEHUA cTaTopa npy
W3MEHEHUW YacToThl B aHeprocucTeme co ckopocTteio 0,05 MNu/c m Bhiwe.

+
Ycraska ot
Ur 1 + | dUr K 1
— m - ou p_TZ +
T=007c 5
_PTs 1
T+pT, [ | T+pTs +
[T,=002¢]| [T5=006¢c|
T3=1c¢ BbIXOAHOM CUrHan
APB
It P pT, A
i ) 1+pTy 1+pTy
[T,=002¢c]| [Te=0,15¢]
dFy p pTy 1
= ner 1+pT 1+pTy
[ T7=2¢ ] [Tg=0.08¢c]|
PT3 1
1+pTq 1+pTyg
[To=0.2¢ ] [T10=0.06 ¢
PucyHok A.5 — Cxema matemaTuM4eckor MOLenu perynstopa Bo3byxaeHus CUNbHOro AeUcTBUA
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Tatnuua A4 — HacTpoedHble napameTpbl APB reHepatopoB

3Ha4eHus ko3 PULMEHTOB YCUINEHNSA 1 NOCTOAHHLIX BpemeHn APB
HaseaHwe reHepatopa Ky Ky Tint K Koy Ky
e.B.H./e.H.Cc. e.B.H./e.H.c./c & e.B.H./e.T.p.lc e.B.H./Tuy e.B.H./lu/c
1A 15 5 3 0,5 3 2
2MA 15 5 3 0,5 3 2
3raA 15 5 3 0,5 3 2
4TA 15 5 3 0,5 3 2
5TA 20 4 3 0,5 0 0
6rA 15 5 3 0,5 3 2
600 15 5 3 0,5 3 2
500 15 5 3 0,5 3 2
400 15 5 3 0,5 3 2

MpumeyaHune — B Tabnuue ncnoneayoTes cnedyowmne obo3HaqveHUs:

Koy — koathUUMEHT ycuneHus NponopuLMOHansHOro kaHana perynatopa HanpsikeHWs (MO OTKNOHEHMIO Hanps-
XKeHua);

Ky — KoathduuMeHT yeunexus anddepeHumnansHoro KaHana perynatopa HanpsikeHus (no npoM3BoaHOi Hanps-
KEHWSA);

Kyf — K03ahpUUMEHT yCHUNEeHUA KkaHarna CUCTEMHON CTabunusaumm no YacToTe HaNpPsXeHus;

Kjf— k0ahhMLMEHT yCUNEHUA KaHana cUCTEMHOM CTabunmnsaummn no NPpoM3BoAHON YacTOoTbl HANPSKEHUS,

K — K03athpULUMEHT YCUNEHUa KaHana BHyTpeHHel cTabunusalum no NponseoaHON ToKa poTopa.

A.4.2.7 Matematndeckass MOZeNb Yana KOMMMEKCHOW HArpysku OOMKHA BKIKHATe CTAaTMYECKYH Harpysky c 3a-
OaHHBIMKM CTATUYECKMMU XapakTepUCTUKaMK MO HaNpsbKeHWo 1M YacToTe. BenuurHa cTaTUYecKon Harpysku akTUBHOW U
peakTUBHOW MOLLHOCTEN AOMKHA 3a4aBaTbCA B COOTBETCTBUU C TpeboBaHUAMU 3KCNEPUMEHTOB. B npouecce npoBeaeHUs
3KCMNEPUMEHTOB (NP U3MEHEHWUN BENUYMHBI HATNPSHKEHUA U 4ACTOThI HAMNPSHKEHUA B Y3re MOAKIIOHYEHUsA) 3TU MOLHOCTH
OOIMKHBI M3MEHATLCA COTMACHO CTATUYECKMM XapakTepUCTUKaM Harpy3Kku No HanpsKeHWo 1 YacToTe, KOTOPbIE OMn1ChIBa-
HOTCH CreayoWwmnMM BoIPEKEHUAMM:

P

Hr

U U § Af
=PHr_YCT'  + & T H"""-'2[UHr HJ '[1+kHrfJ

(A1)

2
u u
Qur =Qur _yor *| by +by . +b2(UHI' HJ

rne P Q

ur yer (Que yor) — 38A@HHES aKTVBHAs (PEaKTUBHAs) MOLHOCTb B y3rie MPY HOMUHENBEHOM HAMPSKEHUN 1 HacToTe;

U — 3HayeHwe HanpsbkeHus NpsAMOi NocrnedoBaTensHOCTY B y3ne NOAKIOYeHWs Harpyskn (M3aMeHseT-
CA B MpoLecce aKcnepruMeHTa);
Uyr w — HOMWHANBHOE HanpsKeHWe yana Harpyaku;
Af — 3Ha4YeHvie OTKMOHEHNSA YacTOTbl HANPSXKEHUA B y3ne NOAKIMIOHEHNA Harpy3kn (M3MeHseTcs B Npo-
Liecce aKcrnepumeHTa);
f, — HOMWHanbHas 4acToTa Ha y3ne NOAKMIOHEHNA HarpysKu,
ag, a4, a,, by, by, by — KOIPDULNEHTLI CTATUYECKON XapaKTePUCTUKM Harpyski Mo HanpaXeHUK AN akTUBHOW W peak-

TUBHON MOLWWHOCTH;

K, — perynupyiowmii achpekT Harpyski no YacToTe Npu NOCTOAHCTBE HAMPAXEHWA B y3re Harpy3Ku.

3Ha4eHns KoaPULMEHTOB CTAaTUHECKON XapakTepUCTUKKM Harpy3ku n perynupytowlero adpdexta Harpy3kn 4ormKHbI
BbITe NPUHATLI cornacHo Tabnuue A5,
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Tabnuua A5 — lNapameTpbl Harpy3kn

Harpyska a a, a, by by by K
H 300 0 0 1 0 0 1 1
H 700 0 0 1 0 0 1 1
H 600 0 0 1 0 0 1 1
H 500 0 0 1 0 0 1 1
H 400 0,1 09 0 0.5 0.5 0 0

A.4.2.8 Matematnyeckaa Mogenbs TECTOBOW CXEMbl OOMKHA BKMOYATh MOOEenb TYpOUH 1 X perynsaTopoB AN 3K-
BuBaneHTHeIX arperatos (500, M600). JaHHble Mogeny HeoBXxoAUMO NPUHATE B COOTBETCTBMM C pUcyHKOM A.6 U napame-

TpaMu B COOTBETCTBUU € Tabnuuen A.6. na arperata 400 gomkHa NpUHUMAaTLCA Modenb TypOuHel, obecnednsatoLLen
NOCTOAHCTBO MOLUHOCTY Ha ee Bany (P, = const).

Cvmax
Pref i z 5 VCVmax L
'+ =+ N 1
_ T /| = D
: = V ;
Aty e - ;_ CVmin CViin
g ()
2
| _*PTa* P Te | | ! > 1-K o+ Z| P
e = =K p -+ m
1+PTiqp + P T 1+pTyp +
1
Kip
T+pTp

JDm — MEeXaHu4eckas MOLLHOCTb Ha Bany TypOWHbI, 0.€.; Pref‘ 3agaHve No akTMBHOW MOLLUHOCTW reHeparopa, 0.e.; Aw — OTKMNOHeHue
CKOPOCTY BpaLLeHNa rnapoarperara 0T HOMUHaNbHOW, 0.€.; Vo ., — MaKCUMarnbHas CKOPOCTb OTKPBITUA PErYNPYIOLWINX KNanaHos, 0.e./c;
Voymin — MakcumarbHas CKOpPOCTb 3aKPbITUA PErynupylownx Knanayoe, o.e./c; CV, .. — MakcumarnsHoe NofoMeHUe perynmpyowmx
Knanados, o.e.; CV . — MWUHUMaNbHOE MOMOXEHWE PEryfMpyloWwmx KNanaHos, 0.e.; & — BEeUHMHA 30Hbl HEYYBCTBUTENBHOCTH MO
vactote, 0.e.; B, — CTaTU3M NO 4acToTe, 0.€.; Tyyy, Ty Tyo — MOCTOAHHBIE BPEMEHW, YNPOLLEHHO XapakTepusyioliie noeeeque
OCHOBHOMO TennocunoBoro oBopyAoBaHWSA W pasnuuHbiX CUCTEM perynuposaHus, ¢, T,p — NOCTOSHHAA BPEMEHW 4acTW BbICOKOro

AaBneHus TypBuHel, ¢; T, , — NOCTORHHAA BpEMeHW NpoMneperpesa, ¢; K, , — Aond napa B npomneperpese, c.

PucyHok A.6 — Cxema MaTemMaT4ecKon MOZENMW PEryNsATOPOB CKOPOCTU M TYpBUH 3KBYBANEHTHLIX arperaTos

Tabnuya A6 — NapameTpbl perynaTopoB CKOPOCTU U TypOUH 3KBUBANEHTHBIX arperaTtoB

3HayeHue AN\ arperara
MapameTp
500 re00
g 0,0015 0,0015
B’O 0,08 0,06
Ti1a 20 30
Tp 40 70
Tio 300 825
Tup 0,5 0,3
T p 9 7
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OkoHYaHue mabnuusi A.6

3HaveHue ans arperata
MapameTp
500 600
K p 0,6 0,7
Vevmax 0.1 0,1
VCVmIn =1 -0,5
C Vmax 1,05 1,05
CVoin 0 0

A.4.2.9 MaTematudeckas MOAeNb TECTOBOW CXEMbl OMKHa NpegycMaTpuBaTe BO3MOXHOCTE paboTtel TP co cne-
AyLWKMMY TUNamu Mogenen ruapoTypouH:

= pagnanbHO-0CEBbIMW BEPTUKAIBHBIMMA,

- MponennepHbIMA BEPTUKaNbHBIMK (M MOBOPOTHO-NONACTHBEIMU BEPTUKANbHBIMU C (DMKCUPOBAHHBIM MOMNOXeHWeM
nonacter paboyero koneca);

- OQuaroHankeHbIMY BEPTUKaNbHbLIMM;

- MOBOPOTHO-NOMNACTHBIMY BEPTUKANbHBLIMM.

A.4.2.9.1 MaTtematudeckass Modenb paguanbHO-0CeBOW TypOUHBI OoMKHa 3a4aBaTbCs B COOTBETCTBUU C PUCYH-
kom A.7, a ee napameTpbl — B COOTBETCTBUM C Tabnuuen A.7.

BasncHble BeMUUMHbLI MO OTKPLITWIO HaNpaBNALLEro annaparta, pacxody Bofbl v Hanopy neped TypbuHoi (G,,, Q,,
H_) Bbibupatotcs Takum 06pasoM, 4ToBbl NP HOMWHANBHOM Hanope, HOMWHArNLHOW YacToTe BpalleHNs, HOMUHAMbHOM

HanpsKeHUW cTaTopa, HOMUHANBLHOW aKTUBHOW 1 peakTUBHOW MOLLHOCTY reHepaTtopa obecrnevBanvch equUHUYHbIE BEMNU-
yuHbel G, Q, H.

®
| ) 0,5
+ “| Ao -1,5 I |/_
" |_. — (Hn) X | beta

HOM

Y

Y

Yy
X

-0,2
Function L
G /
— 3 2 Y™ A N . 3
y==0,7x"+1,2x"+0,5x 11 Function I/— H
0,001 bt | X y - I N >
=X y= ¥ /I
Q 0,001
| Koni 1] L z Pm
z X - H,Q,, ——»
_Z -+ -5 |+ n
P > Q, = =
i
Q,
® — CKOPOCTb BpalleHWa ryuapoarperara, 0.e.; ., — HOMUHaNbHaA CKOPOCTb BpalleHWs ruapoarperara, 0.e.; Aw — OTKNOHEeHWe
CKOpPOCTW BpalleHWs rnapoarperata 0T HOMUHaNbHOW, O.e.; beta — KOaMMUUWEHT MexaHudeckoro aemndupoeaxus, o.e.; Q. —

noTepn XonocToro xoaa, o0.e.; Ky, — KO3 MhHULNEHT NoTepk XOnocToro XoAa, 0.e.; G — 3HayeHWe MONOKEHWUs LToka cepBoMoTopa
HanpasnswLWero annapara, o.e.; Q — pacxof Bofsl, 0.e.; H — Hanop nepeg TypbuHon, 0.e.; P, — MOWHOCTL TypOuHbI, 0.e.

PucyHok A.7 — Cxema MaTemMaTUYecKo Mogenn pagnansHo-ocesol Typouresl F3C

Tabnuua A.7 — NapameTpbl MaTeMaTUYECKOW MOAENM paguanbHo-oceBon TypbuHel F3C

MapameTp 3HayeHne
beta 1
Qpy 0,6
KQm 0,12
I 0,941
Q, 1,103
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A.4.2.9.2 MatemaTtnyeckasd Moderb OuMaroHarsHOW NOBOPOTHO-ONACTHOW TypOWHLI U MaTemMaTuyecKas Mogenb
OCEBOI NOBOPOTHO-NONACTHON TypPOWMHBI JOMKHLI 3a4aBaTbCA B COOTBETCTBUM C PUCYHKOM A.8, a ee napaMeTpbl B COOT-

BETCTBUM C Tabnuuen A.8.

BasucHele BeNUYMHLI NO OTKPLITUIO HANPABNSIOLWEro annapara, pacxoay Bofbl M Hanopy nepep TypbGuHoi (G, Q,,
H,) Boibupaiotca Takum oBpasom, 4ToBbl MPY HOMWHANBHOM Hanope, HOMWHANBHOW YacToTe BPaLeHNs, HOMUHANbHOM
HanpsKeHUK ctaTopa, HOMWHAIBbHOWM aKTUBHOW U peakTUBHOW MOLLHOCTM reHepaTopa obecneymBanvch eauHWYHbIE BENU-

yYmnHel G, Q, H.
®
0,5
+ - Aw (H, )-1,5 X II
|——— L x [ beta
mHOM
-0,2
i 10
G p \ 2Functfog L I =
= - + |
y=012x" - 0,74x" + 1,62x X T Eircton 3 y
0,001 i 2 X y | A
=% y= XZ
F; Function Function Q 0,001
— X YT X y
y=218 = -04x" + 14x
T-mg | |1
11 No = Minf |—.+
< Ninf +
I x 11
® X e 2 Function| ==X "7 | = [
X T X y—=x i
: T | - y=£ +
H.gs | Function ;i +
—_—X - Y X
y=x
1 —
Q
| ¢ H
b4 —
KQH[ X Pm
_Z —P—t H,Qp —=
+ Qp ™1
1 | —‘ Lol 1
Q, X
F; — Texyllee 3HaveHwe yrna nosopoTa nonacteri pabouero koneca, °; ng, N, — KO3MMOUUKMEHTHI, onpesensiollne 3Ha4YeHne

koadphULUMEHTA NONE3HOIo AENCTBUA TYPOUHBI B pa3nUYHbIX KOHTPOMBLHLIX TOYKAX, 0.€.

PucyHok A.8 — Cxema mareMaTnyeckol Moaenu NoBOpoTHO-NonacTHoW TypbuHel M3C

Tabnuya A8 — NapameTpbl MaTeMaTU4ECKOW MOAENN NOBOPOTHO-NonacTHon TypbuHel M3C

n

MNapametp 3Ha4veHne

beta 0,6
Qur 0,6

KQn.' 0,12
Kg 1,06
g 0,7
Minf 0.25
Hy 0,941
Q 1,103
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A.4.2.9.3 Matematuyeckas mMogenb NponennepHoi BepTukansHoW TYpBuHbl 1 MaTeMaTudeckas Mo4enb NoBOpOT-
HO-1ONacTHOW BEPTUKANLHON TYpBuUHBLI ¢ OUKCUPOBAHHLIM MOMOXEHMEM NONACTEN AOMKHLI 334aBaThCH B COOTBETCTBUN
C pucyHkoM A.9, a ee napamMeTpbl B COOTBETCTBUM ¢ Tabnuuein A.9.

BasncHble BEMUUMHBI MO OTKPLITUIO HANPaBNALLEro annaparta, pacxofy Bodbl U Hanopy neped TypbuHoi (G,,, Q,,
H,) BbibnpatoTca Takum 0BpasoM, 4ToGbl MPU HOMUHATNBHOM HAaMope, HOMUHAILHOW YacToTe BPALLEHWA, HOMUHAMBEHOM
HanpsXeHWy cTatopa, HOMUHaNbHOW aKkTUBHOW 1 PEAKTUBHOW MOLLHOCTH reHepaTtopa obecnevrBanvcb eOUHWYHbIE BEMNK-

yuHbl G, Q, H.
o}
|—'+ Il Ao »|(H,)15 w 11 i
= |—>— =Ix [ beta
HOM
-0,2
- | o
G " Function ||
" 3 2 Y - 3
y=0,123 - 0,74¢ + 1,62¢ _/| 11| [Function ”
0,001 i X y - S
=X y= XZ
Q 0,001
1-19 1
Mo = Minr L+
L — Ninf + =
® g + z Function| =X I1 | i ]
—! X y x
= = -+
H,er | Function I - 1
—=X ¥y X
y=1x
1 -
Q
b 3 1
x|
KQI?! % Lo — z P
il ) Pt [ HnQn —nI]-
I Qy -
Kl —| i 11
Q, x

PucyHok A.9 — Cxema matemaTU4eCKo MOAENU NPonennepHon
(NOBOpPOTHO-NOMNACTHOW C PMKCUPOBaHHLIM NoOnoXeHWeM nonacten paboyero koneca) BepTrkansHon Typouresl [3C

Tabnuua A9 — lNapameTpbl MaTeMaTUYeCKON MOAENW NponennepHor (MOBOPOTHO-NMONACTHOM C (DUKCMPOBaHHBIM
nonoxeHveMm nonacrtel paboyero Koneca) BepTuKansHon TypbuHel F3C

MapameTp 3HayeHne

beta 0,6
Quy 06

KQM 0,12
KG 1,06
"o 0,9
Ninf 0,45
Hn 0,941
Q, 1,103

A.4.2.10 MaTtematudeckas MOeNL TECTOBOMW CXeMbI JOIMKHA NpefycMaTpuBaTe BO3MOXHOCTE NOAKNIOYEHUA Mofe-

nu 3P k A cooTBeTCTBYHOLEro TUNa.
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A.4.2.10.1 CTpyKTypHas cxema Modenu nporpamMHoro yctpoinctea 3P, nogknodaemMon K Mogenam nponennep-
HOW TYpOWHBI M MOZENW paguanbHO-0CEBOW TypOUHLI, 4OMKHA BbITe NPUHATA B COOTBETCTBMM € pucyHKkom A.10.

BenuuuHbl napametpoB Mogenu 3P, nogkniodaeMoi K Mogensam nponennepHoi TypBuHbl U Mofen paavanbHo-
oceBon TypOMHEI, HeoBX0OMMO NPUHATE B cOOTBETCTBMM ¢ Tabnuuen A.10.

Pm + z 1 Peomp
+ 1+pTy
1 1 +<J
| —0'57;";) 2 X ‘Href
10
& / = o e ol
3 max(H) P
14
lHrsf 0,1 -
reg
H e Max
G P z max
P(G,H) 5 L+ b3 PT& _|_.+ |l |
of 1T F 77 B, - -
P o =] mfnm"n
*Href
«Pexmnm n30omup.» [y Switch
o t
x>0
Pmin(H) P <
<0
0,01 e
And| | X Switch
Pcomp x>0
< | z
«PexmM nsonup.» X Switch e 0/ -+ T Tref
Pret x>0
Pre X< D/
+ E Preg
+
Ao < | / 1 1+pT, 1 [ Py
- Ll el L _—
/] ¢ B, 1+pT, 1+pT,
OrogE_min|—wl+ & On delay
|_| r_ t = Tregr Or
50 RS «Pexum usonup.»
L z On delay S E
+ . R
(x)regF_max - t= TregF

Bkn. «Pexum usonup.»

OTKkn. «Pexxum usonup.»

P, — MoLWHOCTb, pa3sunBaemas rugpoTypbuHon, o.e.; Pr— nepsuyHas MowHocTs A, 0.e.; P, — 3aaaHue no akTusHON MolHocTK TA,
0.e.; H,,;— 3Ha4eHue haktuyeckoro Hanopa M3C, 0.e.; Z,,— 3a0aHne no nonoxeHuo 0TCEYHOO 30M0THUKA HanpaBnaoLwWwero annapara,
0.6.; Aw — OTKNOHEHWE CKOPOCTW BPALLEHMA rmapoarperata oT HOMWHanNbLHOM, 0.€.; «PeXmm usonup.» — pexxnM yHKUMOHWPOBaHUA
3IP: 3HaveHne 1 COOTBETCTBYET peXuWMy WM30NMPOBaHHOW paboThl, 3HadeHue 0 COOTBETCTBYET pPEeXMMY PerynuposBaHuMs MOLLHOCTH
CO CTaTWM3MOM no 4vactote; Bkn. «Pexum wnzonup.» — KOmaHaa Ha NpuHyawWTenbHbld nepesog 3P Ha napameTpbl Ana pexuma
WM30NMPOBAHHOM paboThl MNK B COCTABE 3HEPTOCUCTEMBI Manol MOLLHOCTH, ANs Nepeeoia HeobxoaMMo KpaTKOBPEMEHHOE YAepKMBaHUe
AaHHoro curdana Ha eenudmHe 1; OTkn. «PexuM usonup.» — KOMaHda Ha NpuUHYQUTensHbLIA nepeeod 3P B pexum perynuposaHus
MOLLHOCTU CO CTaTU3MOM MO YacToTe, AnsA nepeBoAa HeobxoOMMO KpaTKOBpEMEHHOe yaepXWBaHWe OAaHHOTro curHana Ha BenuyvHe 1;
£ — BEeNUYMHA 38[aHHOW 30HbI HEYYBCTBWTENLHOCTU N0 YacToTe, 0.e.; T,, T,— NOCTOAHHbLIE BPEMEHW UHEPUMOHHO-(DOPCHPYIOLLEro
3B€Ha B KOHType PeryriMpoBaHns 4actoTsl, C; T, — NOCTOAHHAS BPEMEHU CITaXUBAHUA B KOHTYPE PerynuposaHus 4acTtotsl, ¢; T, —
NOCTOSIHHASA BPEMEHMW CrMaXuBaHWA B KOHTYpe akTMBHOW MOLLHOCTH, C; Bp — CTarTuam o 4actote, 0.e.; B; — BPeMeHHbIi CTaTnam no
yactote, 0.e.; T, — NocTonHHasA spemeHu rubkol o6paTHon cBA3wW, ¢; T, — NOCTOAHHASA BPEMEHW rMApOyAapa, ¢, ©rogFmin — YCTABKA NO
MWHMMANBEHON YacToTe anropuTMa asToOMaTUHEeCcKOro Nepesoaa Ha napaMeTpsl ANS M30NIMPOBAHHOIO pexuma paboTsl, [u; Wrogrmax —
yCTaBKa Mo MakcuMansHOW YacToTe anroputma aBToMarMyeckoro nepeeoja Ha napamerpel ANs U3onMpoBaHHoro pexuma pabotsl, Mu;
Tioqe — 3aAEPKKa Ha BBOA anroputMa asTOMaTWYEecKOro nepesofa Ha napameTpsl AN W30MUPOBAHHOMO pexumMa paboTsl, 0.e.;
P(G, H) — cTaTtu4eckas 3aBMCMMOCTb MOLLHOCTI ['A OT NONOXEHWs LWTOKa CepBOMOTOPa HanpaBnALLero annaparta v Hanopa; P, (H) —
cTatnyeckas 3aBUCUMOCTb OrPaHNYEHNA N0 MakcumansHon MolwHocTk FA ot Hanopa; P, ,;,(H) — ctatnyeckasn 3asMcMMOCTb OrpaHUHeHns
no MUMHUMAanNeBHOW MowHoCcTK A OT Hanopa
PucyHok A.10 — Cxema mogenu 3P, nogknioyaeMoi K Mogenam nponennepHon TypOuHbl

1 paguanbHo-oceBOW TYpPBUHbI
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Tadtnuua A.10— MNapameTtpbl mogenu AP, nogknoyaemMor K Mogensam nponennepHon TypbuHel n Mogenu pagvans-
HO-0CEBON TypOuHbI

3Ha4eHne B pexume
Mapametp
«MowHocTb» «M3onupoBaHHGIn»

€ 0,0013 0
B,D 0,05 0,05
B, 4 T
Ty 2 7
T, 1 3
T, 1 0,65
T, 1,6 0,6
T, 0.3
Ty 2

DregF oy 1.5

“regFmin =

TregF 0,1

Cratuyeckas 3aBUCUMOCTL BbldaBaemMoi MoLLHOCTM A OT NONOXKEHWA LITOKa CEPBOMOTOPA HanpaenAwLLEero anna-
pata npv pasnuyHbliX 3HadeHnax gaktuyeckoro Hanopa 'AC P(G, H) pagvansHo-oceBor TypBuHbl NpuBeaeHa B Tabnu-
ue A.11. 3aBMCMMOCTM OrpaHUYeHUin Mo MakcuMansHOM U MMHUManbHOM MOLLHOCTKU A OT NOMNOXKEeHUS LUTOKa CEPBOMOTO-
pa HanpaenswLLEero annapara JoMmKHbl onpefenatbea no Tabnvue A.12 ¢ yuetoM HeoOX0aAMMON BENUYMHBLI OrpaHUYEHNs

MOLUHOCTHW.

Tabnuua A.11 — 3aBucumocTb BbigaBaemon MolHocTu [A OT NonoXeHWs LWTOKAa CEPBOMOTOPA HanpasnAoLLEero
annapata npu paznuyHbiX 3HaveHusax dhakTudeckoro Hanopa NAC P(G,H) mogenu 3P, nogkniodaemMol K MOOenwu pa-
OnansHo-0ceBon TypOuHbI

3HayeHune 3HayeHue BhiAaBaeMoi MOLHOCTY [A B 0.e. Npu 3HaYeHun daktuyeckoro Hanopa M3C H,
st | Ut | e | s | e | e [ [ e [ [
0 -0,060 | -0,072 | -0,084 | -0,096 | -0,108 | 0,120 | —-0,132 | —-0,144 | -0,156 | -0,168 | —0,180
0,05 -0,048 | -0,056 | 0,064 | -0,072 | -0,079 | -0,086 | —0,093 | —0,099 | -0,106 | 0,112 | -0,118
0,1 -0,034 | -0,037 | -0,040 | 0,043 | -0,044 | 0,045 | —0,046 | 0,046 | —0,045 | —0,044 | —0,043
0,15 -0,017 | -0,016 | 0,013 | 0,009 | -0,004 | 0,001 | 0,008 | 0,016 | 0,024 | 0,033 | 0,043
0,2 0,001 0,009 | 0,018 | 0,028 | 0,040 | 0,053 | 0,068 | 0,084 | 0,101 0,119 | 0,138
0,25 0,021 0,035 | 0,051 | 0,069 | 0,088 | 0,110 | 0,133 | 0,158 | 0,185 | 0,213 | 0,242
0,3 0,043 | 0,063 | 0,086 | 0,112 | 0,140 | 0,170 | 0,203 | 0,237 | 0,274 | 0,313 | 0,353
0,35 0,065 | 0,092 | 0,123 | 0,157 | 0,194 | 0,234 | 0,276 | 0,321 | 0,368 | 0,418 | 0,469
0,4 0,088 | 0,123 | 0,162 | 0,204 | 0,250 | 0,299 | 0,352 | 0,407 | 0,465 | 0,526 | 0,590
0,45 0,112 | 0,154 | 0,201 | 0,252 | 0,307 | 0,366 | 0,429 | 0,495 | 0,565 | 0,637 | 0,713
0,5 0,136 | 0,186 | 0,241 | 0,301 0,365 | 0,434 | 0,507 | 0,584 | 0,665 | 0,749 | 0,837
0,55 0,160 | 0,217 | 0,280 | 0,349 | 0,423 | 0,502 | 0,685 | 0,673 | 0,765 | 0,861 0,962
0,6 0,184 | 0,248 | 0,320 | 0,397 | 0,480 | 0,568 | 0,662 | 0,761 | 0,864 | 0,972 | 1,084
0,65 0,207 | 0,279 | 0,358 | 0,444 | 0,536 | 0,634 | 0,737 | 0,846 | 0,961 1,080 | 1,100
0,7 0,229 | 0,308 | 0,395 | 0,489 | 0,589 | 0,697 | 0,810 | 0,929 | 1,054 | 1,100 —
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OkoHyaHue mabnuus A.11

3HaveHue 3HaveHue Boinasaemoli MoLHOCTK [A B 0.e. Npu 3Ha4eHun akTideckoro Hanopa [3C H,
kA A A EA R A B

0,75 0,251 | 0,336 | 0,430 | 0,532 | 0,641 | 0,757 | 0,879 | 1,008 | 1,100 — -
0.8 0,271 | 0,363 | 0463 | 0,573 | 0,689 | 0,814 | 0,945 | 1,083 — — —
0,85 0,290 | 0,387 | 0,495 | 0,611 0,735 | 0,867 | 1,006 | 1,100 — — =
0,9 0,307 | 0,410 | 0,523 | 0,646 | 0,777 | 0,916 | 1,063 — — — —_
0,95 0,323 | 0,431 | 0,549 | 0,678 | 0,815 | 0,960 | 1,100 —_ —_ —_ —_

1 0,337 | 0,449 | 0,573 | 0,706 | 0,849 | 1,000 —_ — — — -

Tabnwuua A.12 — JlnHMK orpaHU4EeHUsa MOLLHOCTM TypOUHBI B 3aBUCHMOCTM OT 3HadeHusa daktuyeckoro Hanopa [3C
PaxH) v P (H) Mopenu 3I'P, nogknovaeMon K Moaensam nponennepHor TypOuHsl, pagnaneHO-0ceBon TypOUHbI U No-
BOPOTHO-NOMNACTHOW TYpOUHEI

3HaveHune 3HaveHue Bblgasaemol MOLHOCTW [A B 0.€. NPy OrpaHnYeHni MOLLHOCTM Ha BenuinHe P,
dhakTuyeckoro
”aH“ian_?C P, =1|P,,=09|P, =08|P, =07|pP, =06|P,, =05|P,, =04|P, =03|P, =02|P, =01|P, =0

0,6 0,491 | 0,440 0,390 0,339 0,288 0,237 0,186 0,135 0,085 0,034 0
0,7 0,607 | 0,545 0,482 0,420 0,358 0,296 0,234 0,172 0,110 0,048 0
0,8 0,730 | 0,656 0,582 0,508 0,434 0,360 0,286 0,212 0,138 0,064 0
0,9 0,861 | 0,775 0,688 0,601 0,515 0,428 0,341 0,254 0,168 0,081 0

1 1,000 | 0,900 0,800 0,700 0,600 0,500 0,400 0,300 0,200 0,100 0
1,1 1,100 | 1,032 0,918 0,804 0,690 0,576 0,462 0,348 0,234 0,120 0
1.2 1,100 | 1,100 1,041 0,913 0,784 0,656 0,527 0,399 0,270 0,142 0
1,3 1,100 | 1,100 1,100 1,026 0,883 0,739 0,596 0,452 0,309 0,165 0
1,4 1,100 | 1,100 1,100 1,100 0,985 0,826 0,667 0,508 0,349 0,189 0

Brixon mogenu 3P, nogkniovyaeMon K MOAENAM NponennepHon TypbuHel 1 Mogenu paguanbsHO-0CeBOn TypbuHbl,
OOMKeH NOCTynaTe Ha MOAENb CUMOBOW rmapasnMyeckoi YacTu 3P, cTpyKTypHaa cxemMa KOTOPOi AomkHa ObITe NpuHATA
B COOTBETCTBUM C pUcyHKoMm A.11.

maaxTG Gmax
—
zref E 05
.. | —avz| / N | z |-ac| / o1 G
- |/ | dbz | 1 e, o |dbG Tl pTg :
05
4 - —_—
VGminTG Gmf'n

dbZ — 30Ha HEYYBCTBUTENBHOCTM OTCEYHOMO 30M10THWKA HanNpaBnAwLero annapaTa, 0.e.; dbG — 30Ha HeYyBCTBUTENBHOCTM CEpBOMOTOPA
HanpaenALIero annapara, 0.e.; T, — NOCTOAHHAA BPEMEHU WHEPLIMM LUTOKA OTCEYHOro 30M0THUKa HanpasnaoLLIero annapara, ¢; 7, —
NOCTOAHHASA BPEMEHU MHEPLMW LITOKA CePEOMOTOPA HanpasnaloLwero annapara, ¢; Vg, — MakcuMarksHas CkopoCTe NepeMeLleHuns
LITOKa CepBOMOTOpa HaNpaBnsALWEro annapara B CTOPOHY OTKPLITUA, 0.€./C; Vi, — MaKkcumanbHas CKOpOCTb NepeMeLieHus WwToka
CepBOMOTOPa HanNpaBnNAloLWEro annapaTta B CTOPOHY 3aKpbITWA, 0.€./C; G, — MakCuMarnsHOe 3Ha4YeH1e NONOMEHUs LUITOKa CepeoMaoTopa
HanpaenaKLWero annapara, o.e.; G, .. — MUHAMANLHOE 3HaYeHUE NONOXEHUA LITOKA CEPBOMOTOPA HaNpasnsaoLero annapara, o.e.; Z —

3Ha4YeHne NONOXKeHUA WTOKa OTCEeYHOro 30N0THMKA Hanpaensakwero annapara, o.e.

PucyHok A.11 — Cxema MateMaTuyeckor MoAenu cUnoBon rugpaenuyeckoin yactu IR,
nogkn4YaemMon K MogensiM nponennepHoi TypbuHel 1 MOgeny paguansHo-0ceBon TypOUMHEI
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BenuuunHel napamMeTpoB MOZENM CMMNOBOW ruapaBnuyeckor 4Yacti 3P Heobxogumo NPUHATL B COOTBETCTBUU C

Tabnvuen A.13.

Ta6nuua A.13 — MNapamMeTpbl CUNOBOIR rnapasnuyeckon Yactm 3P

3HaveHue
Mapametp
Ansi paguanbHo-0cesoln TypouHbI ana nponennepHoi TypbuHbl
dbZ 0,0001 0,0001
dbG 0,002 0,002
Gmax 0,04 0,04
G —0,045 -0,045
min
Gmax 1,1 1]
Goin 0 0
T; 0,1 0,1
Ts 0,5 0,5

A.4.2.10.2 CTpykTypHasa cxema Mogeny nporpaMmmMHoro yctpoictea 3P, nogknio4yaeMoro K Mogenu noBopoTHO-M0-
nacTHoW Typ6uHbI, AomkHa BbITe MPUHATA B COOTBETCTBUM C pucyHKkoM A.12. 3HadeHve yrna noBopoTa nonacten pabouye-
ro Koneca NOBOPOTHO-NONACTHOW TYPOUHEI MOXET NPUHUMATE 3HAaYeHUA OT MUHYC 5° o 12°. B HOMWHaNbLHOM pexume rnpu
pacyYeTHOM HaNope 3Ha4YeHne yrna noBopoTa nonacTer paboqero koneca NOBOPOTHO-NONACTHON TypOuHLI pasHaeTes 11°.
OnTumarnbHble KOMBUHATOPHbIE XapaKTEPUCTUKM MOLENW MOBOPOTHO-IONACTHOW TYPOWHbLI NpMBeaeHsl Ha pucyHke A.13.

BenuuunHel napametpos mogenu 3P, nogknoyaeMoi K Mogenu NoBopOTHO-NONAacTHOW TYpOUHbBI, HEOBXO4MMO Npu-
HATb B COOTBETCTBUM C Tabnuuen A.14.

Tabnuua A.14 — Mapametpbl 3P, nogknyaemMon K MoAenu NoBOPOTHO-NONAcTHOW TypBKWHbI

3Ha4yeHune B pexume
Repamenp perynupoBaHua MOLLHOCTU C KOppeKUU1el no
yacToTe, yaosneTteopsiowen TpebosaHusm ONMPY paBiomsl &:AdGNUPORaHHOM PENIIME
£ 0,0013 0
Bp 0,05 0,05
B, 4 7
Ty 2 7
T, 1 3
Ty 1 0,65
T, 15 0,6
T, 0,3
Ly 2
“regFmayx 15
“regFmin 1
TregF 0,1
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P P> 1 Peomp
+ 1+pT,
H =5
05T, p * X ¢Href
| I
G Sl E
~ 3 Pax(H) P
F If' Freg
i L Max
oG P | max
P(G,H,Fi) Pror Lefs 2 PTy 5 il L
= T e = -
|2 = 1P = min™"
i ‘Href
HFi Function Firor «Pesknm u3onup.» [y : Switch
Le| G combpe{ X y— H
Fioo(G.H) =X*5 x>0,
cormnb! =7 y 17 PrinH) P X< 0/
0,01
Al X, Switch
P comp_|x > Ov
x=<0 Laml p Zyof
«Pexnm nsonup.» X Switch
Prot x> Oa
P <
ref X< 0/ = Preg
+
+
-£ _l 1+ pT1 1 Pf
& Bp 1+ pT, 1+pT;
® Drage: min| —et+ & On delay
|—>+ Il Ae _ = t= Tregr —I_. Or
_ 50 s |RS| «Pexum nsonup.»
Dy L Z On delay R ————
OragF_masx| —s|— ¢ z T
regF

Bkr. «Pexum nsonup.»

OTkn. «PexxumM u3onup.»

Fisomp(G, H) — onTumansHan komBuHaTopHas xapaktepuctuka FA B 3aBMCMMOCTK OT Hanopa, P(G, H, F;) — cratnyeckas 3aBMcuMocTb
wmolHoeTH A OT NoNOXEeHWs LWITOKA CepBOMOTOPAa HanpasnsloWero annapara, yrna noeopota nonacTell pabodero koneca v Hanopa

(onpepgensietTcs akcnepuMeHTansHbLIM nyTem)

PucyHok A.12 — Cxema mogenu 3P, nogkniodyaemMon K MoOAeny noBopoTHO-NONACTHOW TypBuHbI
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|

—_ o - -
© o = oW

O = N W Hh OO~ @

0 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 0,45 0,50 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,05 1,10
G, 0.e.

PucyHok A.13 — OnTumaneHble KOMOMHATOPHLIE XapakTepPUCTUKA MOAEMNW NOBOPOTHO-NONACTHON TYPOUHEbI
Bbixog mogenu 37P, nogkniw4aemoro K MOOENW MOBOPOTHO-NONAcTHOW TypOWHbLI, OOMKEH MNOCTynaTbk Ha

Mofens CUNoBOW rmgpasnuyeckoin Yyactu AP, CTpyKTypHaa cxema KOTOpoW OoMmKHa BbiTe NPUHATA B COOTBETCTBUU C
pucyHkom A.14.

VGmﬂxTG Gmax
Z 0,5 L
s A -dvzg| / — 1 Zc |-awc| / 1 G
- / |u‘bZG Pz, 7 | dbG pTg
-0,5
: j— —
VeminTe Gpin
VemaxTF, i
Fru [, = 05 . = -
—+ 4 Z -abZg |/ 3 Zg, | -dbF, 1 Function F
- 7 7 oz PTz, aF [ | PTE ¥ g5 ¥
~05 i
. — —7
VeminTF Fiio

deG — 30Ha HEYYBCTBUTENLHOCTM OTCEYHOIO 30M0THKUKA HanpaBsnsoLWero annapara, o.e.; deF; — 30Ha HEYYBCTBUTENBHOCTW OTCEYHOTO
3onotHuKa pabodero koneca, o.e.; dbFj — 30Ha He4YyBCTBUTENBHOCTHU CepBomoTopa paboyero Koneca, 0.e.; T, — NocTosHHAaA BpeMeHM
MHEPLMK LITOKA OTCEMHOIO 30MI0THUKA Hanpaenswwero annapara, c; Tzﬁ_ — MNOCTOSIHHAA BPEMEHMN MHEPLMM LUTOKA OTCEYHOro 30MoTHUKA
pabGouero koneca, c; TF'_— NOCTOAAHHAaA BpeMeHW MHEPLIMK LUTOKAa cepBoMoTOopa pabo4ero koneca, c; VFfmax — MakcumarnsHas CKopocTb
rnepemMelleHus LWToKa cepBoMoTopa paboqero Koneca B CTOPOHY OTKPbITUSA, 0.e./c; VFfmfn — MakcumarnbHasi CKOpoCTb NepemelleHns
LITOKa cepeomoTopa paboqero Korneca 8 CTOPOHY 3aKpbITUS, 0.€./C; F;  — MakcuMansHoe 3HadeHue NONOXEeHUs WTOKa CepeoMoTopa
pabodero koneca, 0.e.; Ffmm — MUHMMAnLHOE 3HAYEeHWe NONOKEHWUA LToKa cepsomoTopa pabouyero koneca, o.e.; Z; — 3Ha4eHue
NONOMEHNUA LITOKA OTCEYHOTO 30MOTHWUKA Hanpaenslolero annapara, o.e.; ZF, — 3HaYeHue NOMOMEeHWs LUTOKA OTCEYHOro 30MOTHWKA
pabo4ero koneca, 0.e.

PucyHok A.14 — Cxema mateMaTu4eckon Mogenu CUnoBor rugpaenuyeckoi yactn 3P,
NoAKMYaemMoln K Mo4eny NoBOPOTHO-NOMNAacTHOW TyPBWHBI
BenuuuHel napameTpoB mMogenu curoBow rugpaenuyeckon vactu 3P, nogkniodaemon K Mogeny noBOPOTHO-IO-
nacTHoW TypOuHbI, He0BXo4UMO NPUHATE B COOTBETCTBUM ¢ Tabnuuein A.15.
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Tabnuua A.15— lNapameTpbl CUNOBOK rMapaBnnyeckon Yactu 3P, nogkn4aemMon K MO4enu NOBOPOTHO-0MNACcTHON

Typ6uHbI
Mapametp 3HaveHne
dbZ 0,0001
dbZ £ 0,0005
dbG 0,002
dbF; 0,01
VGmax 0,041
VGm,.n 0,041
Fimex 0,0525
Fimnin 0,0425
Gnax 1
Gin 0
imax 1
imin 0
T76 0,1
TZF,- 9,15
Ts 0,5
TF,— 0,75

A.4.2.11 Marematnyeckas Mogens TECTOBOM CXEMbI OOIDKHA NpegycMaTpueaTh nogkniodeHve mogener A k mate-
MaTuyeckoi mogenu rugpasnmdeckon yactn [3C. CTpyKTypHas cxema MmateMaTUYeckon Moaeny ruapaBnuyeckon Yactu
[[QC 1 3Ha4eHns ee KO3hULMEHTOB JOMKHbI OblTb NPUHATLI COrNacHo pucyHKy A.15 1 Tabnvue A.16.

H
z

i 1+ p?0,012 1 Q

Hef > 1/H, | 4 - 3 > o7 >
ol 1 + p°0,004 Plw

Function
| Qﬁl{Hn R fp - Yy y=X2 X |
H, o — Hanop BoAbl B UCXOAHOM pexume, 0.e.; T, — MOCTOAHHAA BPEMEeHW rMapoyaapa BOLOBOAA, C, f, — KO3hPUUMEHT noTepb
Ha TpeHWe Boabl O CTEHKU BOLOBOAA, O.6.

PucyHok A.15 — Cxema marematuyeckorn Mogenu rugpasnuyeckoin Yactm [9C

Tabnuya A.16 — MNapameTtpbl rugpasnuyeckon Yactu [3C

T

w

2 | 0,048

Mapametp | | fp

3HaveHue |

A.4.2.12 Bce matemaTuyeckue mogenu 3P 0omkHbl BbITh OCHaLWEHbl MOAENbIO 3agaTtyuka MoLwHocT. CTpyKTyp-

Had cxema 3afjaTyvKka MOLHOCTM AommkHa BbiTh NPUHATA B COOTBETCTBUM C PUCYHKOM A.16.
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z T %
P, ~ 1 Pref
TPAM i % 1 Prer
X — @ —
|| P
«Ha ynpaeneHuu ot F'PAM» ~Vprer
«P Bonblue» 2]
+
«P MeHbLue» -1 —

«[OTOB K rpynnoOBOMY YNpaBieHuo»

«Brniounts A Ha ynpaenenue ot TPAM» And

«Pexm yacTotay g s |RS|  «Ha ynpasnenmm ot FPAM»

L r R
«OTkntounTs A OT ynpaenenus FTPAM» Or

«JP MPAM ucnpaeeHn»

«Pexum nsonup.» | T=1c¢c
P

o — 380aHWE MO aKTWBHOW MOLLHOCTW reHepartopa, 0.e.; Py, — 3a8f4aHue no akTMBHOW MOLLHOCTM resepartopa ot TPAM, o.e.;
Vpjof — MakcumanbHasi CKOpOoCTb M3MEHEeHUs 3a4aHns No akTWMBHOW MOLUHOCTW reHepatopa ot [PAM, o.e./c; Tp,,; — MocTosiHHaA
BpEMEHU MHTErPUPOBAHUA B KOHTYpE 3adaTyuka MOLLHOCTK, c; «P Bonblue» — KoMaHga Ha yBEMWYEHWE MOLUHOCTW reHepaTtopa oT
oneparopa: 3HaveHue 0 COOTBETCTBYET OTCYTCTBUIO KOMaHfbl, 3Ha4yeHue 1 COOTBETCTBYET KOMaHAe Ha YBeNWYEHWe MOLLHOCTW CO
CKOPOCTLIO V. «P MeHblue» — koMaHaa Ha yMeHbLUEHWE MOLLIHOCTU reHepaTopa OT onepaTopa: 3HaveHue 0 cCooTBeTCTBYeT OTCYTCTBMIO
KOMaH[bl, 3Ha4YeHne 1 CoOTBETCTBYET KOMaHae Ha YMEeHbLUEHWE MOLLHOCTM CO CKOPOCThIO Vi, q «[OTOB K rpynnoBoMy ynpaeneHunio» —
CurHan roToBHOCTW NoAkntodeHus rugpoarperata k FPAM oT onepartopa: 3HaveHue 0 COOTBETCTBYET OTCYTCTBUIO FOTOBHOCTU U paboTe
rupapoarperata ToNnbKo Ha MHAWBWAYaNLHOM YNpaBneHun, 3Ha4eHue 1 cOOTBETCTBYET HANMYMI0 rOTOBHOCTH (BO3MOXKHOCTI) NOAKIOHEHNN
rugpoarperata k [PAM; «Ha ynpasneHwun ot TPAM» — curdan o cOCTOAHWKM MOAKIKYEHWA K rpynnoeomy ynpasneHuto ot [PAM:
3HadeHue 0 cootBeTcTBYET paboTe ruapoarperata Ha MHAMBUAYANBHOM YNpaBneHuu, a3HadeHne 1 cooteeTcTByeT paboTte rugpoarperarta
Ha rpynnoBom ynpasneHwn; «BrntounTe A Ha ynpaenenue ot TPAM» — komanga ot yctponctea [PAM no nepesoay A Ha rpynnosoe
ynpaenedue, Ana nepeeoga HeobxoOMMO KpaTKOBPEMEHHOE YyAepXMBaHWE AaHHOro curHana Ha senwumHe 1; «Otknwounts A oT
ynpaeneHus NPAM» — komaHga ot yctpoictea TPAM no nepesogy A Ha wHAMBKMAYanbHOE yrnpaeneHwe (OTKNIOYEHWIO OT rPYNNoBOro
ynpaeneHus), Anga nepesoga HeobxoaMMo KpaTkOBpeMeHHOe yaepuBaHue JaHHOro curHana Ha senuduHe 1; «LUP TPAM ncnpaseH» —
nNpU3HaK UCNPaBHOCTU LeHTpansHoro perynatopa MPAM, nonyyaemeini ot yetpoictea [PAM

PucyHok A.16 — Cxema mateMaTU4eckon Mogenu 3agaTymka MoLHoCTK rugpoarperatos [9C

LOns Bcex mogenen 3P MNOC Heobxogumo NpUHATE Cleayoue 3Ha4eHusa napamMeTpoB Modeny 3agaryvka MoLL-
HocTh: Vp,.r— paBHoe 0,04 o.e./c, Tp,s— paeHoe 0,02 c.

A.4.2.13 Pabota N'PAM npu ero patote ¢ mogensamu 3P MAC uMnTUpyeTcsa nyTem nogadvv COOTBETCTBYHOLLUX
CWUrHarnoB, MMerLWmxcs Ha pucyHke A.16. Pabota TPAM npu ero paboTe ¢ npoMbllneHHbIMY obpasuamn 3MP F3C nmu-
TUPYeTCA NyTeM NO4ayM COOTBETCTBYIOLLMX CUrHaNoB B NPOMBbILLNEeHHbIe 06pasubl 3P B Heobxogumom Ana ux dyHKUM-
OHMpoBaHUA obbeme. [Mpy BbIMONMHEHWM KCMIEPUMEHTOB MO NMPOrpaMMe UCMbITaHWi, cBasaHHblX ¢ paboton TPAM, npo-
M3BOAMUTCA MMUTaLMA M3MEHEHMA cMrHanos, noctynatowmx ot MPAM, cooTBeTCTBYIOLWMM X04y JKcnepumeHTa obpasom.

A.4.2.14 [na kaxgoro us npomMblwnenHeix obpasyos 3P gomkHo 6uiTe 0becnevyeHo KOppPEKTHOE NOOKMNIYEeHUe K
MaTemaTU4ecKo Modeny cunoeon rugpasnuyeckon Yactu 3P, peanusoeaHHoi B [AK PB.

Ecnu Beixogom ucneiTyemoro ycrpoictea 3P aBnseTcs 3agaHne no NonoXeHUo OTCEMHOro 30M0THUKa Hanpaens-
lolero annapara, To JaHHOoe YCTPOWCTBO B 3aBMCMMOCTK OT TUMa TYPBUHBI JOMKHO NOAKMIOMATLECS K MOAENsM CUIOBOK
rugpaenuyeckon Yactu 3P, npuBegeHHbIX Ha pucyHkax A.11 u A.14. Ecnu Beixogom ncneiTyemoro yctponctea 3P ag-
nseTcs 3a4aHue no nonoXeHWo CEPBOMOTOPa HanpasnswLWEero annapara, To aHHoe YCTPOWCTBO AOMKHO NOAKMHYaTECH
K MOOEenu curnoBon rugpasnuyeckorn yactn 3P, npueeaeHHom Ha pucyHkax A.17 n A.18. MNapameTpbl Mogenen cCUNoBon
rngpaenuyeckoit yact 3P B 3aBUCMMOCTU OT TUNa TYpPOUHbBI NPUHUMAKTCA B COOTBETCTBMK € Tabnuuyamu A.13 n A.15.
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PucyHok A.17 — Cxema maTeMaTuyeckoi MOO4enu CUNoBow rugpaenMyeckor yactm 3P,
noaxnio4yaeMon K Mogenu paguansHo-0CeBON TYPBUHEI
maaxTG Gmax
St + T2 0:>
* M —avz| / 1 |z |-ac| / | | G
- /| vz PTz | abG PTg
—05
VeminTe Gonin
VFi max T, i Fimﬁx
Firr % 05 [— :
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I'ID,E[KJ'IIO‘-{EBMOI?I K Modenu HOBDpOTHO-NOHaCTHOﬁ Typ6V|Hh[

PucyHok A.18 — Cxema maTemMaTU4eCcKon MOLENM CUNOBOKW rngpasnuyeckon yactm 3P,

A.4.2.15 B npombilneHHble obpasusl 3P Takke OomkHbl BbITh NepeaaHbl CUrHamnbl 0 NONOXKEHUW reHepaTOPHOro
BbIKIHOYATENA U NPOYMe CUrHanbl, Heobxoaumele Ans OYHKUMOHMPOBAHMA NPOMbILLINEHHbIX obpa3suos 3MP.
A.4.3 CucTemMa KOHTPONA U perucTpaumm napaMeTpoB aNeKTPO3IHePreTUYEeCKoro pexumMa.
A.4.3.1 TectoBas Mofenb 3HEProcUCTEMbI A4OMKHA BbITh OCHALLEHa CMCTEMOI KOHTPONSA W perncTpauny napame-

TPOB ANEKTPOIHEPTreTUHEeCKOro pexuma.

A.4.3.2 CucTeMa KOHTpONs NapameTpoB 3reKTPO3HEPreTUHYECKOro pexuMa OormkHa obecnevnBaTe U3MepeHue U

BU3yanu3aLuo HanpsKeHW BO BCEX y3nax M NEPETOKOB aKTUBHOW M PeakTUBHOW MOLLHOCTM BO BCEX BETBAX CXEMbI.

A.4.3.3 Cuctema pervcTpaumm napameTpoB 3MEKTPOIHEPreTUYECKOro pexuma JormkHa obecrneynBaTe OOHOBpe-
MEHHYH CUHXPOHU3MPOBaHHYH N0 BPEMEHW PETMCTPALMIO CreayoLLMX NapaMeTpPoB 3MeKTPOSHEPTETUYECKOrO peKmma:

- NEepeToKOB aKTUBHOW MOLLHOCTM MO BCEM NUHWAM 3nekTponepenayn;
aKTUBHOW M peakTUBHOA MOLLHOCTW BCEX rEHEepPaTOPOB;
OENCTBYIOLLEro 3HaYeHUs HanpshKeHWUs Ha CTaTope BCEX reHepaTopos;
HanpsekeHni has A, B n C Ha wuHax 500 kB 1 220 kB [3C;

YaCTOThbl HAMNPSKEHUS Ha WWHaxX Kaxgoro u3 FA MaC;
YacTOThbl BpalleHns poTopa kaxaoro ua [A F3C;
aKTUBHOM MOLLHOCTM BCEX rEHEPaTopOE;

- U3MepeHne HUKCUPYEMbIX MapaMeTpOB AIeKTPOSHEPreTUYECKOro peiMa ¢ AUCKPETHOCTLI0 He Bonee 1 Mc;

Bbl,D,aBaeMOﬁ MOLLUHOCTK BCEX Typ6MH;

nonoxeHusa perynupyrowwmx opraHos Bcex A M3C.
A.4.3.4 Cuctema pernctpauum napamMmeTpoB aNeKTPO3HepreTMYecKoro pexrma gomkHa obecneynBars:

- 3annck PUKCUMPYEMbIX NapaMeTpOB aNeKTPOIHEPreTUHECKOrO PEXUMA C OUCKPETHOCTLIO He Bonee 20 Mc;
- 3anncb MUKCMPYEMbIX NMapameTpoB AMEeKTPOIHEePreTMYECcKOro PenMa B TeYeHue BpeMeHu, HeobxoaumMom ans

npoBeOEHNA KaXX40ro M3 3KCNepMMEHTOB NporpamMmmMbl UCMBITAHUA.

A.5 Obbem u ycnoBua npoBedeHUMA ucnbiTaHMW 3P Ha cooTBeTCTBME CUCTEMHBLIM TeXHUYECKUM
TpeboBaHMAM M aHaNWU3 pe3ynbLTaTtoB UCNbITAHUA

A.5.1 lMpoeepka cooTBeTcTBUA 3P 1 anroprtma ero yHKUWOHNPOBAHUA CUCTEMHBLIM TEXHUYECKUM TpeboBaHu-
AIM JOMXHa BbINOMHATLECS MO NporpaMme WCMbITaHWW, codepxalleil o6beM 3KCMepUMEeHTOB, NPeACcTaBnerHHbIn B Tabnu-

ue A.17.
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[MporpamMa vcnbeiTaHnin AomkHa ObITe pa3paboTaHa opraHn3auneli, ocyLLEecTBASIOWEN UCNbITaHWSA, U cornmacoBaHa
elo ¢ BrnagensleM yCTpoicTBa.

A.5.2 Bce aKcnepuMEeHTbI NPOBOAATCA C 3aA4aHHBIM 3HAYEHUEM CTaTU3Ma perynupoBaHvns 5 % Bo Bcex pexumax
perynupoBaHus.

A.5.3 Bce akcnepuMeHTLlI NPOBOAATCS C HYNEeBOW 3a4aHHON BENUYMHOW «MEPTBOW MOMOCkI» MO YacTOTe B PEXUME
pabotel 3MP ana pexuma «MaonnpoBaHHbINY.

A.5.4 Kputepun ycnellHOro NpoxoXaeHns akcnepuMeHTOB NpueedeHsl B Tabnvue A.17.

A.5.5 Bce akcnepyMeHTbl, NpeaycMOTPeHHble NPOrpamMMOM UCMbITAHWIA, JOMKHBI BbIMONHATLECA MPU HEM3MEHHBIX
anroputMax yHKUMOHWpOBaHUa 1 napameTtpax A P.

A.5.6 Ecnu B npouecce ncneiTaHUi BoisiBNeHa HeoBXxoaMMoCTe KOPPEKTUPOBKM anropuTMoB qdYHKUMOHWPOBaHUA U
napameTtpoB 3I'P (HecooTBeTcTBME DyHKUMOHMpoBaHUA 3P ykasaHHbiM B Tabnuue A.17 kputepuam), TO anropuTMbl 1
napameTtpel P MoryT BbiTe CKOPPEKTUPOBaHLI MO MHWLMaTWBE BnagenbLa yCTpoucTBea.

B atom cnyyae Bce 3KCMepuUMeHTbI, NPegyCcMOTPEHHbIe NPOrpaMMoin UCNbITaHWA, AOMKHBI ObiTh BbINONHEHbI Mo-
BTOPHO C HOBLIMUW anropUutMamMmiu 1 napametpamu 3IP.

A.5.7 CooteetcTBue npoeepsaemoro 3P cucTemMHbIM TeXHUYeCcKUM TpeboBaHnAM He MOXKeT BbiTb NOATBEPXKOEHO
npy OTCYTCTBUAM BO3MOXHOCTW 384aHWa anroputMoB W napametpos 3P, obecneunBalownx Hanuyne nonoxuTernsHoro

pe3ynkrarta Ka)aoro aKkcnepumMeHTa.

Tabnuua A.17 — OBbeM UCMLITAHUMA U KPUTEPUK YCTIELLHOTO NPOXOXOEHUA 3KCMEPUMEHTOB

mi 3KCNepumeHT Oxupaemoe gencteue 3P
[NpoBepka paboTbl UaMepuTenei U xapaktepucTuk 3P

1 [A B ceTw, 3arpy»eH Ha HOMWHaMNbHYH MOLIHOCTL. [Mpouc- | 3P obecnevnBaeT nogoepaHne 4acToTbl B COOT-
xoouT otaeneHune A Ha W30NMPOBAHHYIO IHEPrOCUCTEMY | BETCTBUM C 33A4aHHBIM CTAaTU3MOM.

C Harpy3kow Manoi BenuyuHbl. [pyM aTOM curHan YactoTel | XapakTep U3aMeHeHUs 4acToTbl MOEHTUYeH B 0Bounx

C TpaHcdopmaTtopa HanpskeHus reHepartopa nApuHydu- | akcnepuMeHTax.

menbHO ogpaHuYusaemcs senuyuHamu 48 Ny u 52 y. B Havane nepexogHoro npouecca NpoucxoauT W3-
MEHEHWEe 3Ha4YeHWs YNpaBnsAOLWEero BO34elcTBMA

2 ['A B ceT, 3arpy»eH Ha HOMWHANBHYIO MOLLHOCTL. Mpouc- | 4rp 5 MPOTUBONONOXHYIO CTOPOHY OT TpeByemoit
XOAUT OTAeneHue A Ha N30MMPOBAHHYIO BHEPrOCUCTEMY C | | Bonee YeM Ha 0.5 %.

Harpyskon manol Benu4nHbl. [1pu 3TOM CUrHan 4acToTbl C
TpaHcopmMaTopa HanpsKeHNs MPUHyouUmensHo He 02pa-
Hu4yueaemcs.

3 [A B ceTu, UMeeT pe3epB Ha 3arpy3ky 1 pasrpy3ky. [lpouvc- | MameHeHua aktvBHOW mowHocTu A He npoucxo-
XOOWUT CTyneH4aToe uameHeHue U ukcauusi uamepenus | uT.
curHana 4acToTbl € TpaHcdopmaTopa HanpskeHus Ha
YPOBHE:

a) 45 y;
6) 55 u.

4 [A B ceTu, MeeT pe3epB Ha 3arpysky U pasrpysky. 3P | lNpoucxognt uameHeHve akTMBHOW MollHocTy [A B
ncxogHo paboTaeT ¢ anropuTMamu 1 napametpamu, obe- | CTOPOHY, COOTBETCTBYIOLLYO HEOBXOAMMOW NepBMy-
crneyMBaloWMMK BhINOMHeHWe TpebGoBaHWn ANA pexuma | HOW MOLLHOCTK.

«MowHocTe». MmuTaums cka’ykooBpasHOoro OTKITOHEHWSA
YacTOThl BBEPX MO BENUYKNHE, NPEBLIALLEN:

a) BepxHuin npegen «mepTBoi nonockl» Ha 10 mlu.

6) HwxHuIi Nnpenen «mepTBoi nonockl» Ha 10 M.

5 [A B ceTu, UMeeT pe3epB Ha 3arpysky U paarpysky, 3P | Ha stanax ©6)—pn) 3anasgbiBaHue B U3MEHEHWM
pabotaer B pexume «MowHOCTb». MMuUTauusa ckayko- | MowHocTU [A B CTOPOHY, COOTBETCTBYHILLYKD Heob-
00pa3HOro OTKMOHEHWS YacToThbl HA Cregyllmx 3Tanax | XOAMMOW MepPBUYHON MOLLHOCTW, HE MPEeBOCXOAWT
aKcnepvMeHTa: (1 + 1,5-T,) cekyHa ¢ MOMeHTa BpeMeHW nodaqu
a) Ha 200 mly BHKS; TEeCTOBOrO curHana, rge T, — pacyeTHoe 3HadyeHue
6) 4epes 60 ¢ Ha 200 My BBEpPX; NMOCTOSIHHOW BpeMeHu rugpoyaapa, c.

B) ewe 4yepes 60 c Ha 200 mly BBEpPX; Ha atanax a) 1 ) oueHKa He NPoU3BOaUTCA.
r) ewe 4epes 60 ¢ Ha 200 MY BHKUS;
) eue yepes 60 ¢ Ha 200 My BHUS;
e) ele yepes 60 ¢ Ha 200 ML BBEPX.
32
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:f,ﬁ 3KcnepumeHT Oxupaemoe gevictene 3P

6 A B ceTW, UMeeT pe3epB Ha 3arpysky W pasrpysky, 3P | Ha atanax 6)—na) 3anasasiaHne B U3MeHeHUW MOLL-
paboTaer B pexume «MoliHocTe». M3meHeHne zagaHna | Hoctu 3P B CTOPOHY, COOTBETCTBYIOLLYIO 334aHuI0
No MOLLHOCTM OT OMepaTopa Ha ChefytoLlinxX aTanax 9Kc- | No MOLLHOCTW, He npesocxoauT (1,5 + 1,5 - T ) ce-
nepuMeHTa: KyHO, C MOMEHTa BPEMEHW Modaqv TECTOBOrO Cur-
a) Ha BenuuuHy 8 % P, BHUS; Hana, roe T, — pac4eTHoe 3Ha4eHWe NOCTOAHHOM
6) uepes 60 ¢ Ha BenuunHy 8 % P, BBEPX; BpeMeHW ruapoyaapa, c.

B) ele Yepes 60 ¢ Ha Benu4nHy 8 % P, BBEPX; Ha atanax a) n €) oueHKa He NPoU3BOAMTCS.
r) eule yepes 60 c Ha BenuuuHy 8 % P, BHWS;

A) eule yepes 60 ¢ Ha BennumnHy 8 % P, BHUMS,

e) eule yepes 60 ¢ Ha senuuuHy 8 % P, BBEpX.

7 A B ceTu, 3arpy:keH Ha 90 % P, ,,, OI'P pabotaeT B pexu- | MowHocTs A nofaepKmMsaeTca B yCTaHOBUBLIEM-
me «MowHocTey. MMutauma nameneHna mowHocTv FA 0o | ca pexume ¢ TouHocTeld 1 % P, OTHOCWTENLHO
BEMWYMHbBI, PABHOMA: aHavenua 90 % P .

a) 2 % P, NpogomkuTensHocTsio 0,1 ¢; OlP Bblgaetr npegynpenuTtensbHble  cooblleHus
6) 30 % P, NpodomxuTensHocTbio 0.5 ¢; 0 HeWCnpaBHOCTWM KaHana W3MepeHusi akTUMBHOM
B) 50 % P, 5, NPOOOMIKNTENBHOCTEIO 3 C. MOLLHOCTH.

Mpoeepka 3P Ha cooTBeTCcTBME TPeboBaHNAM K YHKLMOHWPOBaHWUIO B pexxunme «MoLHOCTE»

8 A B CeTW, 3arpyeH no MOLHOCTM 40 YPOBHA BepxHel | OTpaboTka 3agaHMs No MOLHOCTM MPOMCXOguT
rpaHuLbl perynupoBoYHore auanasoHa, 3P paboraer B | paBHomepHo. [onyckaeTtca «adbdekT rugpoyaapa»
pexume «MowHocTe». MameHeHne 3agaHua Mo MOLHO- | (3ana3pgbiBaHWe Mo Bblgayve MOLLHOCTU MK KPaTKo-
CTW OT onepaTopa paBHbIMK LWaramu (He MeHee 3-X) BHU3 | BpeMeHHOe WM3MEHEHWE MOLLHOCTM B MPOTUBOMO-
kaxable 100 ¢ B npegenax perynMpoBOMHOTO AMana3oHa. | MOXHY OT 3a4aHHOW cTopoHy). OTcyTcTBME nepe-
Yepes 100 ¢ nameHeHWe 3a4aHWs Mo MOLLHOCTK OT onepa- | perynupoeaHus. To4HOCTb oTpaboTku 3agaHusa 1 %
Topa paBHbIMK Luaramu BBepx Kaxasie 100 ¢ go nexogHo- Mo
ro 3Ha4eHws. lMpu 3TOM npoBepseTcs PaBHOMEPHOCTb GKOPO-

CTU W3MEHEHWS MOLLHOCTU ANA Kaxaoro wara. He
[OOMKHO HabnaaTbCa OTNMYMI MeX Oy CKOPOCTAMM
M3MEHEHUA MOLLHOCTW B Hadane/cepedvHe/koHue
perynupoBoYHOro AvanasoHa rugpoarperara.

9 A B ceTw, 3arpykeH Mo MOLHOCTWM A0 YpOBHA BepxHel | MameHeHue akTuBHOW mowHocTM A B COOTBET-
rpaHnLbl perynnMpoBoMHOro guanasoHa, 3P pabotaet B | cTBMM ¢ TpeboBaHnAMM, Npegbasnaemsimmn K OMNPY,
pexume «MowHocTe». WMmutauusa ckauvkoobpasHoro oT-

KMOHEHWs 4acToThl Ha:
a) 100 ml'u BBEPX;
6) 200 mly BBEpPX;
B) 400 My BBREPX;
r) 800 ml'u BBEPX.

10 | TA B ceTu, 3arpy»keH Mo MOLIHOCTWM A0 YpoBHA BepxHein | WMiameHeHue akTuBHOW mowHocTM A B COOTBET-
rpaHyLbl peryrnvpoBOMHOro AManas3oHa 3a Bbl4eToM nep- | cTBuuM ¢ TpeboBaHuaMK, NnpedbsensemeiMn K OMPY.
BWYHOW MOLLHOCTU, HeOBX0AMMO# K peanu3aluv B npege-
nax ogHoro akcnepwmeHTta. Mmutauma ckavkoobpasHoro
OTKINOHEHUS YacTOThl Ha:

a) 100 mly BHUZ;
6) 200 mly BHKZ;
B) 400 My BHKS;
r) 800 My BHMS3.

11 | FTA B ceTK, 3arpyKeH rno MOLLHOCTU A0 YPOBHSA HUXHel rpa- | ViameHeHMe akTWMBHOW MollHocTM TA B COOTBET-
HWLbI PEryrnupoBOMHOTO AManasoHa. MmuTtauus ckadko- | cTBum ¢ TpeboBaHuamMY, NpeabsBnfemMbIMU K
obpasHoro oTknoHeHna YactoTkl Ha 100 MMy eHU3 kaxxable | ONPY, B cnegsweM 3a 4acTOTOW pexuMme.

100 c oo vicyepnaHus pe3epBa perynipoBaHuis.

12 | TA B ceTu, 3arpy:keH No MOLHOCTW OO0 YpPOBHA eepxHeld | WiameHeHue akTuBHOW mowiHoctu A B coOTBeT-
rpaHyLbl perynuMpoBoYHOro guanazoHa. Mimutaums ckad- | cteum ©  TpeboBaHusiMy, npedbsBnsemMbiMn K
koobpasHoro oTknoHeHus yacTtoThl Ha 100 MMy esepx kax- | OMNPY, B cnegAulemM 3a 4acTOTON peKuMe.
able 100 ¢ oo ucdepnaHua pesepea perynvpoBaHus.
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lpodomxerHue mabnuysl A. 17

Ne
n/n

SKCNepuMeHT

Oxupaemoe gencteune 3P

13

[A B ceTu, 3arpyXeH nNo MOLLHOCTW A0 YPOBHA eepxHel
rpaHuLbl PEryMpoBOYHONO AMana3oHa 3a BbIMETOM Mep-
BUYHOW MOLLHOCTK, HeobxoouMOW K peanuaauuu npu
OTKNOHEHWW YacToThbl Ha 200 mly. Mmutauus nNUHeMnHo-
ro BO BPEMEHW M3MEHEHWS1 YacToTbl 8HU3 CO CKOPOCTLH
20 mlu/c o cymmapHOR BENMWYMHBLI OTKNOHEHWA BENUYM-
Hown 200 mlu, yoep:KaHue 3Ha4eHns1 OTKNOHEHWS YacToThl
200 mly B Tevenuve 60 c, ganee BO3BpAT YacTOThl 4O HO-
MWHaNLHOrO 3Ha4YeHUs C TOW e CKOpPOCTLH (BUA TECTORO-
ro curHana — Tpaneums).

MameHeHMe akTUBHOW MollHocTu TA B crnegswem
3a yactotor pexume. OTKNOHeHWe MowHocTu A
K KOHLY 60-cekyHOHOro MHTepBana ot Tpebyemoro
3Ha4deHns Ha BenuyuHy He Gonee 1 % P, Bos-
BpaT MOLHOCTM [A K MCXOOHOMY 3HA4YEHWUIO C TOY-
HocTelo 1 % P, cnycTs He Bonee 60 ¢ nocne Bo3-
Bparta 4acToTbl K HOMUHAMNBHOMY 3HAYEHUIO.

14

[A B ceTu, 3arpy:keH Mo MOLLHOCTM OO0 YPOBHA 8epxHel
rpaHvUbl PerynMpoBOYHOrO Anana3oHa 3a BbIMETOM Mep-
BAUYHOM MOLLHOCTM, Heobxooumon K peanuaauud npu
OTKMOHEHWU YacToTbl Ha 800 mly. Umntauma nUHERHOo-
ro BO BPEMEHW M3MEHEHWS 4acTOTbl 8HU3 CO CKOPOCTLH
20 mlu/c 4O cymMapHOW BENUYUHBLI OTKNOHeHUA 800 mIy,
yaepxaHue 3Ha4eHnsa OTKNOHeHWsa YacToTel 800 mly B Te-
yeHne 60 c, ganee BO3BpaT 4acToTbl A0 HOMMWHANBLHOMO
3HA4YEHWA C TOW XKe CKOPOCTbLIO (BMA TECTOBOrO CMrHana —
Tpaneuus).

ameHeHWe akTuBHOW MolUHocTM TA B cnegsawem
3a vyactoton pexume. OTKNOHeHUe MolHocTn A
K KoHLy 60-cekyHgHOro MHTepBana ot Tpebyemoro
3HaueHws Ha BenuuuHy He Goree 1 % P, .. Bos-
BpaT MOLHOCTU A K MCXOQHOMY 3HaYEeHWUIo C TOY-
HocTeio 1 % P, CNycTs He Gonee 60 ¢ nocne Bo3-

BpaTa 4acTOTbl K HOMWHaNbHOMY 3Ha4eHU0.

15

[A B ceTw, 3arpyeH Mo MOLYHOCTW OO0 YPOBHSI HUXKHEU
rpaHnLbl PErySIMPOBOYHOMO AManasoHa 3a BbIMETOM MNep-
BMYHOW MOLLHOCTW, HEOOXOOMMOW K peanuaauun npu or-
KNOHEHWW 4YacToTbl Ha 200 mluy. VIMuTtauwst nNUHEWHOro
BO BPEMEHW W3MEHEHWA YacTOTbl 88EpPX CO CKOPOCTLH
20 mlMu/c po cymmapHoi BennYMHbl oTknoHeHusa 200 miy,
yaepxaHue 3Ha4yeHUs1 OTKNoHeHus YacTtoTel 200 MMy B Te-
yeHwe 60 c, ganee BO3BpaT 4YacTOThl A0 HOMWHAMBHOMO
3Ha4YeHWsA C TOW e CKOpPOCTbIO (BUA TECTOBOTO CMrHana —
Tpaneuus).

MameHeHne akTMBHOW MollHocTu TA B crnegswem
3a yacTtoton pexume. OTknoHeHve MolwHocTh A
K KOHLy 60-cekyHOHOro MHTepBana ot Tpebyemoro
3Ha4eHwa Ha BenuuuHy He Gonee 1 % P,,. Bos-
BpaT MOWHOCTM A K NCXOQHOMY 3HaYeHWI0 C TOY-
HocTelo 1 % P, cnycta He Bonee 60 ¢ nocne Bo3-
BpaTa 4acToTbl K HOMWUHANBHOMY 3HAYEHMIO.

16

[A B ceTwn, 3arpyxeH no MOLLHOCTW OO0 YPOBHA HUXHeU
rpaHulbl perynnpoBOYHOrO AMana3oHa 3a BbIMETOM Mep-
BUYHON MOLUHOCTW, HEOOXOOMMOI K peanusaumu npu ot-
KNOHEHWKM YacToTel Ha 800 mly. Mmutaumsa nUHENHoro
BO BPEMEHW WM3MEHEHWs 4acTOTbl 88EPX CO CKOPOCTbH
20 mlu/c oo cymmMapHoi BeENUYMHLI OTKMoHeHusa 800 mIy,
yoepXKaHve 3Ha4deHns1 0TKNoHeHua JactoTel 800 MMy B Te-
yeHwe 60 c, ganee BO3BpPaT 4YacTOTbl 4O HOMWHAIBHOMO
3HA4YEHWA C TOW e CKOpPOCTLIO (BUA TECTOBOTO cMrHana —
Tpaneuus).

ameHeHne akTMBHOW MolUHOCTK A B crnegsawem
3a yactoTtor pexume. OTknoHeHwe MowHocTn A
K KOHLY 60-cekyHOHOro MHTepBana ot Tpebyemoro
3HaueHns Ha senuquHy He Gonee 1 % P, Bos-
Bpat MowHocTU [A K MCXOOHOMY 3HAYEHWUID C TOY-
HocTel 1 % P, cnycTa He Bonee 60 ¢ nocne Bo3-
Bpara 4acToTbl K HOMUHANbHOMY 3Ha4YEHUIO.

17

[A B ceTW, 3arpy»eH Mo MOLIHOCTW A0 YPOBHA BEpXHEN
rpaHuLbl PEryIMpoBOYHOMO AManasoHa 3a BbIMETOM MNep-
BMYHOW MOLLHOCTW, HEOBXOOMMOW K peanusauun npu oTt-
KNOHEHWW YacToTkl Ha 200 mIy. JTMHEMHOE BO BPEMEHM U3-
MEHEHWE YacToTbl B 3HeprocucTeme (nyTem BO34encTBuS
Ha CMCTeMbl perynupoBaHua TypOuH OpyrMx aNeKTpocTaH-
UWI) gHU3 co ckopocTbio 100 mIy/c oo cyMMapHOW Benu-
YMHbI OTKNOHeHus 200 mly.

MameHeHne akTueHoW molwHocTy TA B cnegsawem
3a vactoTor pexume. OTKNOHeHWe MowHocTh A
cnycta 60 ¢ nocne 3aBepLUEHUA U3MEHEHWA YacTo-
Tbl OT TpebyeMoro 3HayeHus Ha BenuyuMHy He Bo-
nee 1 % P, B Hayane nepexoaHoro npouecca
NMPOUCX0ONT M3MEHEHWE 3HAYeHWs ynpaBnsaloLLero
Bo3aencTeug 3P B NPOTUBONONOXKHYIO CTOPOHY OT
Tpebyemoin He Gonee, yem Ha 1 % P, o,

18

[A B ceTu, 3arpy>eH Mo MOLLHOCTW A0 YPOBHA BEPXHEN
rpaHvLpbl perynMpoBOYHONO AManasoHa 3a BblMeToM nep-
BWYHOW MOLUHOCTK, HEODXOOMMOW K peanusauuun npu ot-
KNOHeHWW YacTtoTel Ha 800 mIMy. NlnHelHoe BO BpEMEHU U3-
MeHeHWe YacToTkl B 3HeprocucTeme (NyTem BO3OeNCTBUSA
Ha cUCTEMbl PETYNUPOBaHWS TYPGUH OPYrMX 3aNeKTpocTaH-
LUUI) 8HU3 co ckopocTbio 100 mIy/c [o cyMMapHOW Benu-
YUHBI OTKNoOHeHus 800 mlu.

MN3ameHeHne akTMBHOW MolyHocTu A B cnegsawem
3a vactotor pexume. OTKNoOHeHWe MowHocTn A
cnycta 60 ¢ nocne 3aBepLUeHNs U3MEHEHWA YacTo-
Tbl OT Tpebyemoro 3Ha4eHns Ha Benu4uHy He 6o-
nee 1 % P, B Hayane nepexopHoro npouecca
NPOVUCXOONT M3MEHEHWE 3HAYEHWUA YNpPaBnAoLWEro
Bo3aencTeus 3P B NPOTUBOMNONOXHYIO CTOPOHY OT
Tpebyemoit He Bonee, yem Ha 1% P,

34
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Ne

rPY3Ky W pasrpysky He meHee 2 % OT HOMWHANLHON MOLL-
HocTu. HapylweHne napannensHol paboTel reHepaTopos
3HEepProcuMcTeMbl NyTeM OTKMKYEHUS NUMHWIA, NPU KOTOPOM
vccnepyemaa M2C paboTaer napannensHO ¢ OpPYruMu
3NeKTPOCTaHUMAMMK. BbiCTpoe cHUXeHUe 4acToTbl OO Be-
NUYMHBI, BNN3KON, HO HE NPEBLILLAKLLEN HUXHEU YCTaBKN
nepexoda Ha napameTpbl ANS pexuMa WU30nMpoBaHHON

i 3KcnepumeHT Oxupaemoe gevictene 3P

19 | A B ceTn, 3arpy:keH Mo MOLLIHOCTM A0 YPOBHA BepxHeil | MiameHeHMe akTMBHOM MoLHOCTM [A B cregsLllem
rpaHvLbl PerynupoBOYHONO AManasoHa 3a BLIYETOM nep- | 3a yactoTol pexume. OTKNoHeHWe MoluHocTh A
BWYHOW MOLLHOCTK, HeoBXoouMoW K peanu3aumn npu oT- | cnycts 60 ¢ nocne 3aBepLlUeHUa N3MEHEHWSA YacTo-
KNOHeHWW YacToTbl Ha 800 MIMy. NNuHeHoe BO BpeMeHu 13- | Tbl OT TpebyemMoro 3Ha4yeHwuss Ha BenuyuHy He Bo-
MEHEeHWe 4acToThl B aHeprocucTeMe (nytem sosaeicteua | nee 1 % P,,,,. B Hayane nepexogHoro npouecca
Ha CUCTEMbI perynmpoBaHns TYpOWH ApYrUX aNeKTPOoCTaH- | NPOUCXOOUT M3MEHEHWE 3Ha4YeHWs YNpaensAoLLero
umin) gHU3 co ckopocTbio 400 mlMu/c oo cymmapHon Benu- | Bo3aercTBua 3P B NpoTMBONONOXKHYO CTOPOHY OT
YWHBI OTKNOHEHUS 800 mIMy. Tpebyemoii He Gonee, yem Ha 1 % P,

20 | A B ceTu, 3arpyeH Nno MOLLHOCTM A0 YPOBHA BepxHel | MameHeHue akTMBHOM MolHOcTM A B criegsilem
rpaHuLbl  perynMpoBoYHOro AuanasoHa. JlMHewHoe Bo | 3a 4actoToi pexume. OTKNoHeHWe MolHocTu A
BPEMEHW WM3MEHEHWE YacToTbl B 3HeprocucteMe (mytem | cnycts 60 ¢ nocne 3aBepLUEHUA M3MEHEHMWSA YacTo-
BO30EWCTBUS HA CUCTEMbI PErynupoBaHusa TypbvH pyrux | Tel OT TpeOyemMoro 3HayeHus Ha BenUYUHY He 6o-
ANeKTPOCTaHUMiA) sgepx co ckopocTblo 100 muy/c no cym- | nee 1 % P, B Hayane nepexogHoro mpouecca
MapHOI BENUYNHBI OTKNOHeHus 200 miy. NPOUCXOONT M3MEHEHME 3HAYEHUSA YNPaBMAOLLETO

Bo3aencTeusa 3P B NpoTMBONONOXKHYO CTOPOHY OT
Tpebyemoii He Gonee, Yem Ha 1 % P,

21 | TA B ceTW, 3arpyeH Nno MOLHOCTW A0 YPOBHA BepxHel | MameHeHue akTMBHOW MoliHocTU A B criegduem
rpaHvupbl  PerynnupoBOYHOrO auanasoHa. JlvHerHoe BoO | 3a 4actoton pexume. OTknoHeHwe moluHocTn [A
BpPEMEHU M3MEHEHWe 4acToTbl B aHeprocucteMe (mytem | cnycts 60 c nocne saBeplUeHUA N3MEHEHMWS YacTo-
BO3OEWCTBNS HA CUCTEMBI perynupoBaHus TypbuH apyrux | Tel OoT TpebyemMoro 3HadyeHus Ha BenuyuuHy He Go-
ANEeKTPOCTaHLMIA) 8sepx CO cKopocThio 100 MIu/c fo cym- | nee 1 % P, .. B Hayane nepexofHoro npouecca
MapHOW BENUYUHBI OTKNoHeHus 800 miy. NpoUCXoOuT M3MEHEHME 3HAYEHUS YNPaBMSOLETO

BozaencTensa AP B NpoTMBONONOXKHYH CTOPOHY OT
Tpebyemoii He Gonee, yem Ha 1 % P, .

22 | TA B ceTu, 3arpyeH no MOLHOCTWU A0 YPOBHSA BepxHeW | MameHeHue akTMBHOW MolwiHocTU A B criegsiem
rpaHuubl  perynMpoBoYHOro AuanasoHa. JluHerHoe Bo | 3a 4actoToi pexume. OTknoHeHue mowHocTu A
BpPEMEHW M3MEHEeHWe 4acToTbl B aHeprocucteMe (mytem | cnycts 60 ¢ nocne saBeplUeHUA N3MEHEHMWS YacTo-
BO3OEWCTBNS HA CUCTEMBI perynupoBaHus TypbuH apyrux | Tel OoT TpebyemMoro 3Ha4yeHus Ha BenuyuuHy He 6o-
ANeKTPOCTaHUMI) 88epx CO CKOpocTbio 400 MIu/c o cym- | nee 1 % P, B Havane nepexogHoro npolecca
MapHOI BeNUYMHBLI oTKNoHeHus 800 miy. NpoUCXoOuT M3MEHEHME 3HAYEHUS YNPaBMSOLETO

BozaencTensa 3P B NpOTMBONONOXKHYH CTOPOHY OT
Tpebyemon He Bonee, yem Ha 1 % P,

23 | Bce A T'3C mvmeroT pe3epB NepBUYHOW MOLLHOCTK Ha 3a- | MameHeHWe akTMBHOW MollHocTU A B crniegsiem
rPY3Ky W paarpyaky He meHee 2 % OT HOMWHaNbLHOW MOLL- | 33 4acToTon pexume. M3aMeHeHue akTUBHOW MOLL-
HOCTW. HapylweHve napannensHoi paboTel reHepaTtopoB | HOCTM A K KOHLY NepexofHOoro npouecca oTnuvya-
3HEProcUCTEMBbI MYTEM OTKMIOYEHUS MUHWUIA, NpY KoTopoM | eTcs oT Tpebyemoro 3HadeHuss He Goree yem Ha
nccneayeman [3C pabotaer napannenbHo ¢ apyrumu | 1% P .
aneKTpoCcTaHUUSAMK. BLICTPEIN pocm 4acToThl A0 BEnUYK-

Hbl, BNN3KOM, HO He NPEBLILLAOLWEN 8epxHel YCTaBKKU ne-
pexoda Ha napameTpbl Ans pexuma «30nMpoBaHHbIAY.
Hanee cpabatwiBaetr AOMY Ha omkmovyeHue eeHepamo-
po8 3rnekmpocmaHyull, YTO BbI3bIBAET CHUXKEHUE 4YacToThbl
[0 YCTaHOBUBLLETOCH 3Ha4YeHUs nopsaaka:

a) 50,2 T'y;

6) 49,8 'y,

24 | Bce A I'QC mumeloT pe3epB NepBUYHON MOLIHOCTK Ha 3a- | MameHeHue akTuBHOM MollHocTM A B criegsilem

3a 4YacToTol pexume. MiaMeHeHWe akTUBHOW MOLL-
HocTK A K KOHUY nepexodHoro npolecca otnuya-
eTca oT Tpebyemoro 3HadeHust He Doree yem Ha
1% P

35
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pabotel. [anee cpabatbiBaeT creuovyepeds AYP Ha om-
KMOYeHUEe Haz2py3Ku, YTO BbI3LIBAET M0BLILIEHUE YaCTOThI
[0 YCTaHOBUMBLLErOCH 3Ha4YeHWA nopagka:

a) 49,8 'u;

6) 50,2 'u.

25

Bece A T'3C nmetoT peseps NepBUYHOM MOLLHOCTU Ha 3a-
rPY3Ky W pasrpy3ky He meHee 2 % OT HOMWHANbLHOW MOLL-
HocTW. HapylweHwe napannensHoi paboTkl reHepaTopoB
3IHEProCcUCTEMBI MYTEM OTKMIOYEHWS JTMHWIA, NPU KOTOPOM
uccnegyemass [3C paboTaer napannenbHO C APYruMu
anekTpocTaHuuaMmuU. BeicTpoe cHuxeHue 4acToTel A0 Be-
NUYUHBI, BNU3KOWN, HO He NPEeBbILLAaIOLWEN HUXHeU YCTaBKK
nepexofa Ha napameTpbl 4ns pexuma «3onmMpoBaHHbIny.
Hanee cpabatbiBaeT creuodepeds AYP Ha omknoveHUe
Hazpy3KU, YTO BbI3bIBAET MOBLILLEHME YACTOThI A0 YCTaHo-
BUBLLErocs 3HadeHws nopagka 50 u.

M3meHeHne akTMBHOW MollHocTU TA B crnegswem
3a 4acToTon pexume. MameHeHUe akTMBHOW MOLL-
HocTK A K KOHLY nepexofHoro npouecca otnuya-
eTCA 0T MCXOAHOrO 3Ha4YeHua He Bonee yem Ha 1 %
P

HOM*

26

Bce A T'3C mMmetoT pesepB NepBUYHOM MOLLHOCTK Ha 3a-
rpy3Ky W pasrpysky He MeHee 2 % OT HOMWHaNLHOW MOLLL-
HOCTW. HapylweHne napannensbHoi paboTel reHepaTopoB
3HEProCUCTEMBI NMYTEM OTKMOYEHWUS MUHWIA, NPU KOTOPOM
unccnegyemass [3C pabotaer napannenbHO C APYTUMK
3NEKTPOCTaHUMAMKU. BLICTpLIA pocm 4acToTel 00 Bemnu-
YKMHbI, BNU3KOW, HO He MpPEBLIWAKLWEN 8epxHeU YCTaBKK
nepexofja Ha napameTpbl ONs pexuma WM30NMpOBaHHOM
pabotel. [lanee cpabateieaer AO/MTY Ha omkmiovyeHue ze-
Hepamopos 3nekmpocmaHyul, YTo Bbi3bIBAET CHUDKEHWUE
YacToThl 4O yCTaHOBUBLLErOCH 3Ha4YeHus nopsagka 50 My,

13ameHeHne akTMBHOW MOLUHOCTM A B crnegsalem
3a 4YacTtoTon pexume. aMeHeHWe akTUBHOW MOLL-
HocTKM A K KOHLY nepexogHoro npouecca oTnuya-
eTcsa 0T UCXOAHOro 3HadYeHua He Bonee Yyem Ha 1 %
P

HOM*

27

Bce A T'3C nmetoT pe3epB NepBUYHON MOLLHOCTU Ha 3a-
rpY3Ky W paarpy3ky He meHee 2 % OT HOMWHANBHOW MOLL-
HOCTW. HapylweHne napannenbHoi paboTkl reHepaTopoB
9HEProCUCTEMBI MYTEM OTKIOYEHWUS NUHWIA, NPU KOTOPOM
uccnegyemaa BC pabotaeT napannensHo ¢ Apyrimu
anekTpocTaHuMaMU. KpaTKoBpeMEHHBIA pocm 4acToTbl
00 BenWYMHbLI, BNU3KORA, HO HEe MpeBbllalwen sepxHel
YCTaBKMW Nepexofa Ha NnapameTpsl Ans pexuma «/3onupo-
BaHHbIN». [0 OKOHYaHUIO NepexogHOoro npouecca YactoTa
YCTaHaBMNMBAETCA HA 3HAYEHWW NOpAaKa:

a) 50,2 ly;

6) 49,8 'y (anA nony4eHuss 4aHHOMo 3HaYeHUs 4acToThl
MOZENVPYETCS HEKOppPEeKTHasa paboTa cucTem perynupo-
BaHWA MOLLHOCTW M 4YacTOTbl APYTUX 3NeKTPOCTaHLMIA).

3ameHeHne akTMBHOW MoLUHOCTK TA B crnegsllem

3a 4yacTtoTon pexume. MamMeHeHUe akTUBHOW MOLL-

HOCTKM A K KOHLY nepexogHoro npouecca oTnuya-

etca oT Tpebyemoro 3HaveHws He Gonee 4Yem Ha
0,

1% P

28

Bce A T'3C nmetoT pe3epB NepBUYHON MOLLHOCTU Ha 3a-
rpy3Ky 1 pasrpy3ky He meHee 2 % OT HOMWHANbLHOW MOLL-
HoCTW. HapylweHne napannensHoi paboTbl reHepaTtopoB
3HEProCUCTEMBI NMYTEM OTKMKOYEHWUS NUHWIA, NPU KOTOPOM
uccnegyemaa 3C paboTaeT napannensHo ¢ Apyrimu
anekTpocTaHuMaAMU. KpaTKOBpEMEHHOE CHLUXKEHUe 4acTo-
Thbl 40 BEMWYMHBI, BNM3KOW, HO HE NPEBLILLAILLEN HUXHEU
YCTaBKMW Nepexoa Ha napameTpsl Ans pexuma «M3onupo-
BaHHbIA». [0 OKOHYaHWK NEePEXOAHOro Npouecca YacToTa
yCTaHaBMNMBAETCA HA 3HAYEHWUW NOpALKa:

a) 49,8 lNu;

6) 50,2 'y (ana nosy4YeHUss 4aHHOMo 3HAYeHUs 4acToTbl
MOZENUPYETCS HEKOppPeKTHasa paboTa CUCTEM perynupo-
BaHWA MOLLIHOCTW M 4YacTOTbl APYTUX 3NEKTPOCTaHLMMA).

1amMeHeHne akTMBHOW MOLUHOCTK A B crnegsaillem
3a 4yacTtoTow pexume. MaMeHeHWe akTUBHOW MOLL-
HOCTM A K KOHLY NepexogHoro npouecca oTnuya-
eTca oT Tpebyemoro 3HavyeHwss He Bonee 4Yem Ha
1% P

HOM*

36
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i 3KcnepumeHT Oxupaemoe gevictene 3P
MpoBepka 3P Ha cooTBeTCTBME TPEDOBAHUAM K (DYHKLUMOHWPOBAHUIO B pexxume «M3on1upoBaHHbIA»
29 | A B ceTW, 3arpykeH Mo MOLLHOCTU A0 ypoBHA gepxHel | lMepexon 3P u3 pexuma «MolwHOCTb» Ha napa-
rpaHyLbl perynvpoBoYHOro auanasoHa. 3P ucxogHo pa- | MeTpbl A4nA pexuma «M30n1poBaHHbIn».
Botaert B pexume «MowHocme». IMMTaumMa ckadkoobpas-
HOrO OTKMOHEHWS YACTOThbl HA BEMWYMHY, KOTOPas NpeBbl-
LaeT 8epxHIO YCTaBKy Mepexoda Ha napameTpbl Ans
pexrmMa U3onuMpoBaHHoOW paboTebl.
30 | A B ceTn, 3arpy*eH Nno MOLLIHOCTW [0 YPOBHA HUXHel rpa- | MNepexon 3P u3 pexkuma «MolwHocTb» Ha napa-
HWLbI pErYNMPOBOYHOro ananasora. AP ucxogHo paboTa- | MeTpbl Ang pexuma «M3onvpoBaHHbIR» .
eT B pexume «MowHocme». MMuTauma ckavkoobpasHoro
OTKNOHEHUS YACTOThl HA BEMNWYWMHY, KOTOPas MpeBbILaeT
HUXHIOKO YCTABKYy Mepexoga Ha napamMeTpbl Ans pexuMa
M30n1poBaHHoW paboTel.
31 | MA paboTtaeT Ha W30MMPOBAHHYID 3HEProCUCTEMY C Ha-
rpyskoi BenuumHon 1 % P, 3P ncxogHo pabortaet ¢
napaMmeTpamv Ans pexuma «/13onMpoBaHHbIny . 3HadeHue .
OTcyTCcTBME HezaTyxawwmx konebaHuii 4yactoThbl
yactoTbl 50 My. CTyneH4yaToe U3MeHEHNE Harpy3ku 0o Be- .
o amnnutygon bonee £200 mly. B cnyvyae Hanu4ms
Nu4nHbl nopsaka 25 % P, ,
nepuoamMyecknx HezaTyxawmx konebaHuin amnnu-
32 | A paboTaeT Ha M30MWMPOBAHHYIO 3HeprocucTemy c Ha- | Tygow +200 mly M MeHee, Ux nepvos CocTaBnser
rpyskoi Benuuunon 95 % P, . . OT'P ucxopHo pabotaet ¢ | 6onee 20 c. OtcyTtcTBue cpabaTtbiBaHNA TEXHOMO-
napameTpamu onsa pexumMa «3onmpoBaHHbliy. 3HaveHne | TMYeckux 3awmT A, pearmpylownx Ha MoBbILLEHNE
yacToTkl 50 Ny. CTyneH4yaToe U3aMeHeHWe Harpysku 0o Be- | YactoTsl. YacToTa BOoCcCTaHaBNMBaeTca A0 BENUYM-
nuyuHel nopagka 70 % P, Hbl, COOTBETCTBYIOLLEN CTATU3MY PETYNIMPOBaHNSA C
23 | FA pa6 Y4ETOM AOMYCTMMOCTU €ro OTKNoHeHua +10 % ot
paboraet HaGMSOHMDOBaHHym SHEDFFCAC”CTeMy C Harpys- 3a4aHHON BEMUYMHBLI CTAaTU3Ma PEryrnvpoBaHns Ye-
KOW, koTopan obecneyvBaeT 3arpy3k Mo MOLLHOCTW A0
' P ) py3ky W A pe3 60 ¢ nocne ckaykoobpasHOro U3MeHeHWs Benu-
YPOBHA 8epxHel rpaHvLbl PerynMpoBOYHOrO AuanasoHa.
YWHBI HArpy3KK.
3HadeHue vactoTel 50 u. 3P nexogHo paboTtaet ¢ napa-
MeTpamu ansa pexuma «WsonvposanHbii». CTyneH4aToe
N3MEHEHWEe Harpysku Lo Benu4uHbl nopsagka 7 % P,
34 | Pabota Bcex A MQC cCOBMECTHO Ha M30MMPOBAHHYO 3HEP-
rocuctemy. 3HadeHue yactotel 50 'y, 3P ucxogHo pa-
BoTaoT ¢ napameTpamn AnA pexvma «3onnpoBaHHbIn.
BenuuuHa Harpysku ycTaHaBnuBaeTcs Takow, 4to Bce A
M3C zarpy»KeHbl MO MOLLHOCTW 00 BeNM4YMHbl nopagka 1 %
P, oy CTyneHuaToe m3amMeHeHue Harpysku A0 BEnUHuHBbI,
npvBoAdsLER K HeoGXOAUMOCTU BblAa4M MOLLHOCTM BCEX
0,
A Ha ypoBHe nopsagka 25 % P, .
35 | Pabota Bcex A T'3C COBMECTHO Ha W30NUPOBaHHYIO -
OTcyTCcTBME HesaTyxawwux konebaHuid 4acToThbl
aHeprocuctemy. 3P ncxogHo pabotalT ¢ napaMmeTpa- -
; amnnutynon 6onee +200 mlu. B cnyyae Hanuuua
MU Ans pexuma «/130nNMpoBaHHbIA». 3Ha4YeHWe YacToThl o
o nepuognyecknx HesaTyxawwmx konebaHuin amnnu-
50 ly. BenvunHa Harpysku ycTaHaBnMBAETCHA TAKOW, YTO b
Tyoon 200 MMy M MeHee, UX Nepuog cocTaenser
Bce A '3C aarpyxeHbl MO MOLHOCTU [0 BEfMYKMHLI No-
o Bonee 20 c. OTcyTcTBME cpabaTbiBaHWMA TEXHOMO-
pagka 50 % P, CTyneHyaToe U3MeHeHWe Harpysku fo
> rmyeckux salwmT A, pearvpyloLwWwmx Ha NoBbILLEHWE
BEMNWYWHbI, NPUBOASALLEN K HeOBXOOMMOCTM BblgaqM MOLL- S
s 3
HocTu Beex FA Ha ypoBHe nopsaaka 25 % P,
36 | Pabota Bcex A M3C coBMeCTHO Ha U30NMPOBaHHYIO 3Hep-

rocuctemy. 3P ncxogHo pabotaloT ¢ napameTpamu Ans
pexuma «W3onnpoBaHHbIn». 3HadeHne yactoTel 50 [W.
CymmMapHas BenM4MHa Harpysku ycTaHaBnuBaeTca nopsag-
ka 50 % P,,, * N4 rae Ny, — konuyectso pabotatounx
IA. MowHocTk no F'A IM'3C pacnpegeneHa HepagHOMepPHO.
CTyneHyaToe U3aMeHeHWe Harpy3ku Ao BENUYNHLI Nopsaka

25% Py, - Neg-
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37

Pabota Tpex A T3C coBMECTHO Ha M30NMUPOBaHHYH aHep-
rocuctemy, 68a U3 HUX NOA YNpPaBneHWeM UCTLITYEMbIX
obpasuos 3P, 0duH U3 Hux Nog ynpaeneHnem LudpoBon
Mogenu 3P, 3P ucxogHo paboTtakoT ¢ napameTpamu aons
pexuma «M3onupoBaHHbIny». Bo3HWKHOBEHWE HesaTyxalo-
Lwmx konebaHWin 4acTOTbl U MOLLHOCTW MO NPUYMHE HEKOp-
pPeKTHOW HacTporkn uudgposon mogenu AP,

38

Pabota Tpex A '3C coBMeCTHO Ha M30MUPOBaHHYH aHep-
rocuctemy, 0OuH U3 HUX NOA YNpaBrneHWeMm WCMbITYeMbIX
obpasuoB 3P, dea u3 Hux nog ynpasneHnem LU poBoW
mogenu 3P, 3P ucxogHo paboTtaloT ¢ napameTpamu ons
pexumMa «/30nMMpoBaHHbIi». BO3HWKHOBEHWE HesaTyxaro-
Wwmx konebaHuii 4acToTbl M MOLYHOCTU MO NPUYMHE HEKOP-
pPEeKTHOM HacTporkK uMdpoeoin mogenu IMP.

39

Pabota Ttpex A '3C COBMECTHO Ha W30NMUPOBAHHYH
3HEpProcuUcTeMy, ece Nog yrnpaeneHuem LM poBoi Mogenum
Or'P. 3I'P ncxogHo paboTatoT ¢ napameTpamMu A pexuma
«3onmMpoBaHHbIA» . BO3HWKHOBEHWE HEe3aTyXaloLUX Kone-
BaHuin 4acToTbl M MOLLHOCTW MO MPUYUHE HEKOPPEKTHOW
HacTpoWkn undcppoeor mogenun 3P,

HezaTtyxalowue konebaHus 4acToTbl M MOLLHOCTH
MMEIOT MEHbLUYID aMMiuTyay B 3KCMEpUMEeHTax C
66nbwKM konuuecTeom A noa ynpaeneHUeM uc-
nbiTyeMblx obpasuos 3P B paboTte. To ecTb MUCMbI-
Tyemble 06pasubl AP «gemndumpytoT» HesaTyxato-
Wwue KonebaHui 4acToTbl M MOLUHOCTM MO MpU4UHe
HeKOppeKTHOW HacTporku LndpoBbix Mofenen 3P,

40

Bce A M'OC nmetoT pesepB NepBUYHOM MOLLHOCTY Ha 3a-
rPY3KY W pasrpysky He MeHee 2 % OT HOMWHaMBLHOW MOLLL-
HocTu. 3P ncxoaHo B pexume «MowwHocTey . HapyweHve
napanneneHoi paboTbl reHepaTopoB 3HEProCcUCTEMbI My-
TEM OTKITIOYEHUA MWMHUIA, NpY KOTopoM nccneagyemasn [[3C
paboTaeT napannenbHo C APYrMMK 3NeKTPOCTaHLMAMM.
BbiCTpeIA pocm YacToThl A0 BEMWYMHBI, MPEBLILIAKLLEN
BEPXHIOK YCTaBKy Nepexoda Ha napaMeTpbl AnA pexumMa
«MaonupoBaHHbIi». [anee cpabateiBaer AOMY Ha om-
KMIOYeHUe 2eHepamopos 3M1eKmpocmaHyut, YTo Bbi3bl-
BaeT CHUXEeHUe 4acToThbl OO YCTAHOBMBLLETOCH 3Ha4YeHWs
nopsgka:

a) 50,2 Ny;

6) 49,8 'u.

41

Bce A M'3C nmetoT pesepB NepBUYHONA MOLLHOCTM Ha 3a-
rpy3Ky W pasrpysky He MeHee 2 % OT HOMWHaMLHOW MOLL-
HocTu. 3P ucxoaHo B pexume «MowHocTey . HapyweHve
napannensHol paboTbl reHepaTopoB 3HEProcUcTEMBI
nyTemM OTKIMHYEHWUS NWHUIA, MPU KOTOPOM Kccrnegyemas
[BC paboTtaeT napannensHo ¢ APYrMMIA 3rekTpocTaHLUu-
MU, BeicTpoe cHuXeHue 4acToThl A0 BENMWYMHBI, NPEBbI-
LAY HUXHIOK YCTABKY Nepexoaa Ha napamMeTpbl ons
pexuma «WVzonupoBaHHbi». [Janee cpabaTbiBaeT crey-
oyepedbr AYP Ha omkniovyeHue Hazpy3Kku, YTO Bbl3blBAaeT
nogbiWeHUe YacToTbl 0 YCTAaHOBUBLLETOCH 3HAYeHWA Mo-
pagka:

a) 49,8 lNu;

6) 50,2 'u.

MameHeHne akTueHoW mollHocTy A B cnegsawem
3a yacTtoTon pexume. OTKNoHeHWe MolwHocTh A K
KOHLY nepexcgHoro npouecca ot Tpebyemoro 3Ha-

4eHusa Ha BenuuKHy He Gonee =2 % P, .

42

38

Bce A M'3C nmeloT pesepB NepBUYHON MOLLHOCTU Ha 3a-
rPY3Ky W pasrpysky He meHee 2 % OT HOMWHaMbHOW MOLL-
HocTu. AP rcxoaHo B pexume «MollHocTe» . HapyweHuve
napannensHoi paboTbl reHepaTopoB IHEPrOCUCTEMBI My-
TEM OTKITHOYEHWNH NMHKUIA, NPW KOTopoM uccrneayemasn [3C
pabotaeT napannenbHoO C APYrMMK 3NeKTPOCTaHUMAMM.
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3P ncxogHo B pexme «MolHocTs». KomaHga ot TPAM
Ha U3MEHEHWEe MOLLHOCTM 8HU3 Npu 3agaHun B 3P mak-
CMManbHOW CKOPOCTKU M3aMeHeHMA MolHocTh oT TPAM Be-
TNUYUMHON:

a) 40 % oT makcMMarnsHO BO3MOMXHOW CKOPOCTU M3MEHEe-
HUA MoLlHocTU MTA;

6) 20 % oT makcuMarnbHO BO3MOXHOW CKOPOCTU M3MEHe-
HUA MoLwHoCcTU MTA;

B) 10 % OT mMakcMMansHO BO3MOXHOW CKOPOCTU M3MEHEe-
HUA MoLwHOCTH TA.

i 3KcnepumeHT Oxupaemoe gevictene 3P
BeICTPLIA pocm 4acToTel A0 BEMWMMHLI, MPEBbILLAKLER
BEPXHIOK YCTaBKy Nnepexoda Ha napameTpbl ANs pexuMa
«M3onupoBaHHbli». Janee cpabateiBaeTr AOMY Ha om-
KIMIO4YeHUEe 2eHepaimopos 3MeKmpocmaHyul, YTO Bbi3bl-
BaET CHUXEeHUEe 4acToThbl 40 YCTAaHOBMBLUEroCs 3Ha4YeHus
nopsaka 50 I'y. M3meHeHWe akTUBHOM MowHocTv TA B cnemsiiem
43 | Bce MA I3C uMeloT pesepB NepBUYHOM MOLLHOCTW Ha 3a- | 52 18CTOTOW PEXMME. VameHeHne akTBHOM MOLU-
Fpy3Ky 1 pasrpyaky He MeHee 2 % oT HOMMHanLHoM mowy- | HOCTV [A K KOHUY nepexoaHoro npouecca otnnya-
HOCTU. BT'P MCXOMHO B pexuMe «MOWHOCTLY. Hapyiienne | €707 He Bonee uem Ha 2 % P, OT UCX0AHOrO
napannentHoil  paboTbi reHepaTopoB oHeprocucTembl | 3HaueHna. Mepexon STP us pexuma «MolHocTe»
NyTeM OTKMIYEHWUs MMHMIA, NpU KOTOPOM wccnedyemas | M@ MapameTpsl Ana pexuma «/130mmposaHHbIi»
3C paboTtaeT napannensbHo ¢ ApyruMy anekTpocTaHuum- | MPOVCXOOUT B COOTBETCTBWM C 38[4aHHOW yCTaBKoW
SMU. BbICTPOE CHUMXEHUE 4acToTbl A0 BENMYMHBI, Npepbl- | 1O HACTOTE W 38AaHHOW BEIAEDKKON BPEMEHMW.
LLIaIOLLYIO0 HUXKHIOK YCTaBKy Nepexofa Ha napameTpbl Ans
pexuma «M3onuposaHHbli». Janee cpabatbiBaeT crey-
ovepeds AYP Ha omkmiodeHue Haz2py3ku, YTO Bbi3bIBAET
Mo8biuieHuUe YacToTbl A0 YCTAHOBUBLUErOCH 3HAYEHUs no-
pagka 50 Iy,
Mpoeepka 3P npu e3anmogercTeum ¢ IPAM
44 | Bce A T'3C vmMeloT pe3epB NepBUYHON MOLLHOCTK Ha 3a- | lMepexon 3P Bcex A 13 pexuma «MolHOCTb» Ha
rPY3Ky W pasrpy3ky He meHee 2 % OT HOMWHaMbHOW MOL- | mapameTpbl AnA pexuMa «/I30nMpoBaHHbIM» Npo-
HocTu. 3P ucxogHo B pexunme «MolHocTe». HapylleHue | MCXOOWT B COOTBETCTBMM C 3aaHHOW YCTaBKOW Mo
napannensHon paboTbl reHepaTopoB 3HEProcUCTEMbI My- | YacToTe M 3aJaHHON Bbidepxkon BpemeHn. Bece MTA
TEM OTKITHMEHWA NMUHKMIA, Npu KoTopom uccnegyemas N3C | M3C npu nepexoge B AaHHLIA peXuM aBTomaTuye-
paboTaeT napannensHoO C APYTMMK 3MeKTpocTaHuMaMW. | CKM oTKnoudatoTea oT ynpasnenus [PAM. lMpw no-
KpaTkoBpeMeHHbI pocm 4acToTel 40 BENUYMHbLI, NPeBbl- | dave KOoMaHAbl Ha MOAKMOYEHWe nog ynpaeneHue
LIaoLLY0 8EPXHIOKD YCTaBKy nepexoda Ha napameTpel ana | TPAM npoucxogut yecnewHoe nogkntodeHve FA nog
pexuma u3onupoeaHHon pabdoTbl. Mo okoHuaHuw nepe- | ynpaeneHne PAM. MNpoucxogut otpaboTka 3aga-
XOAHOro npouecca 4yactoTa ycTaHaBnuBaeTcd Ha 3Hadve- | Hud oT [PAM
HuK nopaaka 50,2 Mu. Mocne ctabunuaaumy 4acToTbl NO-
[aeTca KoMaHaa Ha nogkniodeHue Becex A nog NPAM. OT
"PAM namenseTcs zagaHne no mowHoctu A,
45 | Bece A B ceTW, UMeIOT pe3epB Ha 3arpysky W pasrpysky.
3P nexogHo B pexxume «MowHocTey. Komanga ot [PAM
Ha M3MEeHeHWe MOLLHOCTY 88epx NMpu 3adaHun B 3P mak-
CMManbHOW CKOPOCTU M3MeHeHMA MolHocTh oT [PAM Be-
TNNYUHORN:
a) 40 % OT MakcUMansHO BO3MOXHOI CKOPOCTW MaMeHe- | VI3MeHeHre MollHOCTM TA ¢ 3a4aHHON CKOPOCTBHD.
HUST MOLLHOCTU TA; 3anasgbiBaHue B U3MEHEHWUM YNpaBnslowWero Bo3-
6) 20 % oT makcMmansHO BO3MOXHOW CKOPOCTM U3MEHE- aencteua 3P He npesocxodnT (1 + T g,.0) CEKYHI
HUS1 MOLLHOCTU TA; C MOMEHTa BPeMEHW Mojayn TECTOBOrC curHana.
B) 10 % OT MaKkCUManbHO BO3MOMHOI CKOPOCTM M3MeHe- | 3anasabiBaHue B u3MeHeHun MolwHocTy 3P B cTo-
HUS1 MOLLHOCTY TA. POHY, COOTBETCTBYIOLLYIO M3MEHEHWID 4acTOThl, He
npesocxoauT (1,5 + 1,5:T,, + T gen) CEKYHO C MO-
46 | Bce A B ceTu, UMeIOT pe3epB Ha 3arpys3ky W pasrpysky

MEeHTa BpeMeHW Noga4u TECTOBOrO CUMrHarna.
B pacuetax:

T,, — pacyeTHOe 3HayeHWe MNOCTOAHHOW BpeMeHu
rmapoygapa, c,

T oBmen — MEPVOANYHOCTL 0BMeHa MHdopMaLnen

OIP ¢ yctpoucteom TPAM.

39
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o/ SKCNepuMeHT Oxupaemoe gencteune 3P

47 | TA B ceTu, UMEET pe3epB Ha 3arpy3ky W pasrpy3ky. Bce | OtpaboTka 3agaHWs NpoOUCXOAWMT [0 BENUYUHBI
[A I'3C nop ynpaenenvem [PAM. MaMmeHeHue 3agaHusa no | MakcMansHOW/ MUHUMansHo mowHoct [A, no-
MoLLHocTH oT [PAM: cne 4ero AanbHelllee M3MEeHEeHWe rpynnoBoro 3a-
a) egepx B CTOPOHY OrpaHWYeHUs MakcumanbHOU MOW- | gaHua Ons gaHHoro [A B COOTBETCTBYHOLLEM Ha-
HOCTW Ha BENUYKHY, 3aBE0MO BbILLIE YPOBHSA OFPaHNYEHWs | MpaBneHyMn npekpaliaeTcs.

MaKCMManbHOW MOLLHOCTH; B 3aBuUCMMOCTWM OT peanv3auuy B3aMMOOeNCTBUA

0) 8HU3 B CTOPOHY OrpaHU4eHus MuHumansHou mowHoctu | TPAM n 3P (CAY TA), rpaHuua perynupoBOYHO-

Ha BENUYMHY, 3aBEAOMO HIKE YPOBHS OrpaHuyeHnss MyHU- | ro guanasoHa gaHHoro A MOXKET onpepnensaThes B

MarnbHOM MOLLHOCTH. FPAM unu BbINOMHATLCH OrpaHWYeHue rpyrnnoBoro
3afaHus Nno curHanam, nepegaesaemsim B LIP TPAM
ot 3P (CAY TA).

48 | TA B ceTu, UMEeT pe3epB Ha 3arpyaky 1 pasrpysky. Bce A | ABToMmaTnyeckaa BrnokupoBka ynpasnedHus ot LIP
[3C nop ynpasneHunem MPAM. CtyneHyaTtoe nameHeHve | TPAM T'3C B MOMEHT BpeMeHU nonyvyeHus 3aga-
3apnaHua ot [PAM: HuA. 3agaHue ot TPAM He oTpabaTteiBaeTca. [Nepe-
a) eHU3 Ha BENUYMHY, MPEeBbIALWYH ycTaBKy Gnokupos- | gaya curHana ot 3P B WP MPAM M3C o HeroToe-
k1 ynpaenennsa ot [PAM npw nony4eHun HekoppekTHoro | HocTu A K rpynnoBoOMy perynvpoBaHuio.
3apaHuns;

a) eeepx Ha BEMWYWMHY, MPEBbLILLAIOLLYID YCTaBKy Gnoku-
poBKK ynpaeneHua ot [PAM npu nonyyeHun HEKOppeKT-
HOro 3agaHus.

49 | TA B ceTu, MMeeT pes3epB Ha 3arpyaky 1 pasrpysky. Bce A | Otkniouenne 3P ot ynpaenernua TPAM npu coot-
['3C non ynpaenexnvem [PAM. BeinonHsaetca: BeTCcTBYIOWeM cobbiTuu. Nepenaya curHana ot 3P
a) OTKMNWYeHWss reHepaTopHoro Bolkmodatens opgHoro | B LUP TPAM M'3C o6 oTkntodeHun A OT rpynnoeoro
na lA; perynnmpoBaHus.

0) “mMuTaumMa HencnpaBHOCTUW KaHana cBA3W ogHoro us M
c UP r'PAM I'3C;

B) MMUTaUWUs HEWUCNPaBHOCTKM CUINOBOW MMApPaBMUYECKON
yactu 3P ogHoro w3 A B npouecce ynpaBneHus MoLL-
HocTeio oT TPAM;

r) umuTaumsa cpabaTbiBaHWA TEXHOMOIMYECKUX 3alUWT OfO-
Horo u3 lA;

O) KomaHza Ha OTKMoYeHue ogHoro ua MA oT ynpaeneHus
TPAM.

50 | BbibopoyHoe NpoRedeHWe YacTu IKCNEPMMEHTOR U3 pas-
nena «[lpoeepka 3P Ha cooTtBeTcTBME TpeboBaHWAM
OlP4Y» npu pabote A noa ynpaeneHnem PAM.

OTcyTCTBME BNUAHUA pexrmMa paboTbl «nog, ynpae-

51 | BbiGopo4HOE NpoBEAEHWE YacTW IKCNEPUMEHTOB M3 pa3- | neHnem ot [PAM»/«He nog ynpaeneHvem ot
nena «[poeepka 3P Ha cooTBeTcTBUE TpeboBaHuam npu | TPAM» Ha pesynsTaTthl 3KCnepuMeHTa.

BblgeneHun MA Ha paboTy B M30NMPOBaHHON 3HEprocucTe-
Me Marnon mMoLlHocTu» npy pabote A nog ynpaeneHuem
PAM.
Mpoeepka 3P rnpu BO3HWKHOBEHUMW OrpaHUYeHWi No BbldaBaeMo MOLHOCTH

52 | BbibopoyHoe npoBedeHWe YacTU IKCMEPUMEHTOR M3 pa3- | MameHeHne akTMBHOW MowHocTM TA B COOTBET-
nena «lpoeepka 3P Ha cooTReTcTBME TpeboBaHuam ana | ctBum ¢ TpeboBaHuAMKM, MpegbABNSEeMbIMUA K
hyHKUMoHMpoBaHMsa B pexume «MowHocTe» ¢ gocTike- | OlNMPY, ¢ nocnenylollivM aBTOMaTtu4ecKMM orpaHm-
HMEM OrpaHU4eHWin MO BENUYUHE MUHMMAaNbHOW/MaKCU- | YeHWEeM MMHUMAIbBHOW U MaKCHMarnbHON MOLLHOCTU
MarnbHOW Harpy3ku A B COOTBETCTBUM C NMTMHUAMM orpanu- | FTA B COOTBETCTBMU C MUHUSMI OrpaHUYEHUS MOLL-
YEHWSA MOLLHOCTM Ha 3KCMNyaTaLMOHHOW XapakTePMUCTUKE | HOCTM Ha 3KcMnyaTauuoHHOW xapakTepucTuke A
A »nu B COOTBETCTBUU C YCTAHOBMEHHLIMU TEXHOMOMMYE- | UNM B COOTBETCTBUWN C YCTAHOBMEHHBIMU TEXHOMO-
CKUMW OrpaHuyeHusiMu. rMYECKUMUW OrpaHNYEHUAMM.
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i 3KcnepumeHT Oxupaemoe gevictene 3P

53 | BbibopoyHoe NpoBedeHWe YacTW 3KCNEPUMEHTOB M3 pa3- | MameHeHue akTuBHOW MowHocTM [A B COOTBET-
nena «lpoepka 3IP Ha cooTBeTcTBUe TpeboBaHWaM | cTBUM ¢ TpeboBaHWAMMW, NpeObsaBNAeMbIMU K Na-
Ana YyHKUMOHWPOBaHWA B pexuMe «M3onvpoBaHHbIA» € | pameTpam AnA pexuma W30NMpoBaHHOW paboThbl,
OOCTUXEHWEM OrpaHUYEHWIA MO BENMYUHE MUHMMAnNbLHOW | ¢ nocrnedyrwymM aBTOMaTUYECKUM OrpaHuYeHuemM
MakcumanbHOW Harpyskn [A B COOTBETCTBMM C NMHWAMMW | MUHMMAaNbLHOM M MakcMManbHOW MoliHocTn A B
OrpaHU4eHNs MOLLLHOCTM Ha 3KCMNyaTauWOHHOW XapakTe- | COOTBETCTBUWM C MMHUAMM OFPaHUMYEHUA MOLLHOCTM
puctuke A MM B COOTBETCTBUM C YCTAHOBMEHHBLIMU TEX- | Ha 3KCMnyaTauuoHHOW xapaktepuctuke A unu B
HOMOTMYECKMMWN OTPaHUYEHUAMM. COOTBETCTBUM C YCTAHOBMEHHBIMUW TEXHOINOMMYECKU-

MU OrpaHnYEeHUAMU.
Mpoeepka 3P B NnepexodHbIX NPOLEccax, He CBA3AaHHLIX C M3MEHEHMEM YacTOThl B 3HEProcUCTEME

54 | MogenvpoBaHWe HOPMaTMBHLIX M HE HOPMAaTUBHLIX BO3- | [Nocne 3aBeplUeHUs aNEeKTPOMEXaHMYECKoro nepe-
MYLLEHWIA pa3nMYHOTO BUAA BONM3W CEKUMIA LIWH BEICOKOMO | XOAHOTC Mpouecca He MpouCXOoOuT W3MEHEHWS
Hanpsxenus 3C: moLHocTu TA Gonee wem Ha 1 % P,

a) 6e3 paboTkl NPOTMBOABAPUAHON ABTOMATUKMN,

B) COMpOBOXAalLWWMxca paboTon NnpoTMBOaBapuUAHON aB-
TOMaTUKH;

r) NPpUBOOAWMX K HapyLIeHWH YCTOWYMBOCTW napan-
nensHoW paboTbl reHEpPaTOPOB APYIUX 3MEKTPOCTaHUKIA
n/vnu YacTter 3HeprocMcTeMbl M nocneayoulen paboTon
YCTPOWCTB aBTOMATUKW NUKBMAALMW ACMHXPOHHOIO pe-
Xuma.

55 | CTyneH4YaToe M3MEHEHWE HaMpsKeHWs Ha cekuuax WuH | MNocne 3aBeplUeHUs 3nMeKTpoOMEXaHWYecKoro nepe-
BblcoKoro HanpsikeHusi F3C 3a cyeT naMeHeHus BanaHca | XOQHOTO Mpouecca He MNPOUCXoOMT U3MEHEHWS
peaKkTUBHOW MOLLHOCTU B 3Heprocucteme (OTkmtodeHWe/ | MolyHocTW A Gonee vyeM Ha 1 % P .

BKMIOYEHWE PEAKTOPOB W HaTapel cTaTtuydeckux KoHoeHca-
TOpOB).

56 | MNosBneHne HesaTyxatowmx konebaHui akTUBHOW Moll- | Bo Bpems konebaTenbHoro npouecca He MpoOMCXo-
HocTu reHepaTtopoB [[AC ¢ nepuogom konebaHuin nopsgka | AWT CHWKEHUA CpedHero 3HadeHus MowHocTu A
0,7 ¢ n3-3a HeKoppeKTHOW HacTpoikn APB. AMnnutyaa ko- | Gonee, Yem Ha 2 % P, .. [ocne 3aBeplieHns Ko-
nebaHun BolBupaeTca Takol, YTobbl konebaHua YacToTel | nebatensHoro npouecca MowHocTe [A oTnuyaeTca
NpeBbIllany «MepTBYIo Momnocy» NepBUYHOTO perynnpoea- | He Bonee Yem Ha 1 % P, MO CpaBHEHMIO C MOLL-
HWUSA, HO HE MpeBbILLany yCTaBoK Nepexofa Ha napameTpbl | HOCTbIO 40 BO3HUKHOBEHUS KorebaHui.

AN pexkuMa u3onmpoeaHHoi pabotel. Cnycta 100 ¢ kone-
DaHWA npekpaLlaTcs.
57 | MNoAeneHWe HesaTyxawlmx KonebaHwin akTMBHOW Moll- | Bo Bpems konebaTtensHoro npouecca He Npoucxo-

HocTu reHepaTtopoB [[AC ¢ neprogom konebaHvid nopsaaoka
3 ¢ 13-3a HeKoppeKTHON HacTporkn APB. AMnnuTtyoa Ko-
nebaHun BoibupaeTca Takow, YTobbl konebaHua YacToThl
NpeBbILany «MepTBYH MONOCy» NepBUYHOMO perynuposa-
HWS, HO He MPeBkILanY yCTaBoK Nepexona Ha napamMmeTphl
ANA pexxuMa naonuposaHHoi pabotel. Cnycta 100 ¢ kone-

OUT CHUKEHUA CPEeOHEero 3HadYeHus MowHocTy TA
Goree, yem Ha 2 % P,,,. MNocne saBeplieHns ko-
nebartenbHOro npouecca MowHocTe MA oTnnyaeTcs
He Gonee yem Ha 1 % P, N0 CpaBHEHWIO C MOLL-
HOCTbH0 40 BO3HUKHOBEHUS KonebaHui.

BaHus npekpallatoTcs.
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[11 TpeBoBanus k y4acTuio reHepupytowero obopynoBaHns B o6leM NepBUHHOM PEryrnMpOBaHUMW 4acToThl (YTBEPXK-
OeHbl nprkasom MuHaHepro Poccuu oT 9 aneaps 2019 1. Ne 2).
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