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Mpeancnoeue

1 PABPABOTAH AkuuoHepHbIM obuwecteom «CUCTEMHbLIRN onepatop EAWHOMW 3HepreTu4eckol cucTe-
mbl» (AO «CO EQC»)

2 BHECEH TexHW4ecKuM KOMUTETOM Mo cTaHaapTusaumm TK 016 «3nekTpoaHepreTukas

3 YTBEPXIEH W/ BBENEH B JEWCTBUE Mpukaszom denepanbHOro areHTCTBA MO TEXHUYECKOMY
perynvpoBaHuio U metponorun ot 8 Hoabpa 2023 r. Ne 1350-cT

4 BBEOEH BMNEPBbLIE

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 UHGhOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomsememaeyow,as UHGhopMayus, yeedoMIeHUE U MEeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wez0 Noab3osaHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYeCcKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOWU3BEOEH, 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
PENEWHAS 3ALLUTA U ABTOMATUKA

CucTeMbl rpynnoBoro perynMpoBaHMsi akTUBHOW MOLLHOCTH rMapaBnu4Yecknx
Y rMapoakkyMynupyoLLMX aNeKTpocTaHUMin. Hopmbl U TpeGoBaHUA

United power system and isolated power systems. Relay protection and automatic. Group active power control systems
of hydraulic and pumped storage power plants. Norms and requirements

Oarta BeepgeHna — 2023—12—01

1 O6bnacTb NnpUMeHeHUs

1.1 Hactoawui ctaHgapT ycTaHaBnMBaeT:

- OCHOBHbIE (hYyHKLWOHANbHbIE U TeXHUYeckne TpeboBaHWA K cUCTEMaM TPynnoBOro PerynmpoBaHUs ak-
TUBHOI MOLLHOCTW T’MAPABAMYECKMX M TMAPOAKKYMYNMPYIOLWKNX anekTpocTaHuuin (F3C), paboTaowmnx B pexu-
Me BblOa4yM aKkTUBHOWM MOLLHOCTU (reHepaToOpHOM pexunme);

- METOOMKY MpOBEAEHWUS WUCMbITAHWA CUCTEM FPYMNMNOBOro PEerynupoBaHUA akTUBHOW MoluHocTu [3C
(TPAM) onsa nNpoBepkn MX COOTBETCTBUS OCHOBHbLIM (DYHKLMOHAMBHBIM WU TEXHUYECKUM TpeboBaHWUAM, ycTa-
HOBMEHHbLIM HACTOSILLMM CTaHOAPTOM.

1.2 TpeboBaHus HacToALLEro cTaHgapTa pacnpoCTPaHATCA HAa BHOBb BBOAMMbIE UM MOLEPHU3MPYe-
mble TPAM M3C, ycTaHOBKa KOTOPbIX NpeayCcMOTpeHa NPoeKTHOW AoKyMeHTauuen Ha MO C nnv B COOTBETCTBIM
¢ npasunamum [1] (ctatea 107), B KOTOPLIX anroOpUTMbl PEryNMpoBaHUA peann3oBaHbl B MUKPOMPOLLECCOPHbIX
YCTPONCTBAX U KOTOpble B3aMMOAENCTBYIOT C CUCTEMaMKW aBTOMaTUYECKOrO YNpaBneHusa ruapoarperaTos, pe-
ann30BaHHbLIMW B MUKPOMNPOLIECCOPHLIX YCTPOMCTBAX.

1.3 Hacroawwmi ctaHgapT npegHasHaveH Ang cybbekta onepaTtMBHO-QUCNETYEPCKOro yYNpaeneHus B
3NEKTPO3HEepPreTUKe, opraHusauuin, ABMAKWUXCA COOCTBEHHMKAMU WM WHLIMW 33KOHHBIMUW Bragenbuamu
3C, opraHnsaumii, OCyLLEeCTBAAIWMX 4eATeNbLHOCTL MO NPOEKTMPOBaHNUIo, pa3paboTke, M3roTOBNEHMWIO, MOH-
Taxy, Hanagke, aKcnnyartauuu v nposepke PAM, opraHmMsauun, ocyllecTBnawWmx neneitadna MPAM, npo-
E€KTHbIX 1 Hay4YHO-MUCCnenoBaTenbLCKUX OpraHn3aunii.

1.4 TpeboBaHuAa HacToOALWEro cTaHaapTa OOIMKHbLI YYUTLIBATLCA MPU NPOEKTUPOBAHUKM, CTPOUTENLCTRE,
PEKOHCTPYKUMKM, MOAEPHU3ALMN 1 TEXHUYECKOM nepeBoopyxeHun [OC, npegycmatpuBaroLLmx cozgaHue (Mo-
gepHusaunio) NPAM, a Takke npu paspaboTke TeXHMYECKON (B TOM YUCNe MHCTPYKTWBHOWM) AOKYMeHTauun
A5 OUCNEeTYepCcKUX LIeHTPOB cyObeKkTa onepaTUBHO-AMCMNETYEPCKOro YNpaBleHns B 3reKTpO3HepreTuke U
nepcoHana M3cC.

1.5 Hactoswmin ctaHgapT He ycTaHaeBnueaeT TpeboBaHUSA K 3MeKTPOMarHUTHOM COBMECTUMOCTH, YC-
NOBWUSM 3KCMNyaTauun, cepBUCHOMY obcnyxuBaHuio, obbemMy 3aBOACKUX NPOBEPOK, NoxapobezonacHocTu,
anekTtpobesonacHocTy, MHdopMaunoHHon BesonacHocTn TPAM, onepaTMBHOMY M TeXHUYECKOMY oBcnyxu-
BaHuwo MPAM.

1.6 Hactoswwmi cTaHgapT He ycTaHaBnmBaeT TpeboBaHus No NpoBepKe roToBHOCTH yvacTus MN3C B 00-
LeM NepBUYHOM PerynupoBaHmMM 4acToTbl, HOPMWUPOBAHHOM NEPBUYHOM PErynupoBaHnKM 4acToThbl U aBTOMa-
TU4ECKOM BTOPUYHOM PETrYNMPOBaHWW 4acToThl M MEPETOKOB aKTUBHOW MOLLHOCTH.

2 HopmMaTtuBHbIE CChINKK

B HacTosawem CTaHOapTe Ucnonb3oBaHbl HOPMATUBHBIE CChIJTKKW Ha Cnefyruue CtTaHaapThl:
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FOCT P 55890—2013 EauHas aHepreTuyeckasa cucteMa U M3onnmpoBaHHo paboTalolme 3HeprocMcTeMbl.
OnepaTnBHO-gUCNeTYEepCcKoe ynpaeneHve. PerynMpoBaHne 4acToThbl M NePeTOKOB akTUBHOW MOLHOCTM. Hop-
Mbl U TpeboBaHuUs

rOCT P 56969—2016 EanHan aHepreTuyeckas cuctema M U3onupoBaHHo paboTakwlme aHeprocucTe-
Mbl. OnepaTuBHO-gUCNeTYepCcKoe ynpaeneHue. ObecnevyeHre cOrmacoBaHHOW paboThl LEHTpanM30BaHHbIX
CMCTEM aBTOMAaTU4ECKOro peryrnupoBaHnsa 4acToThl M NEPETOKOB akTUBHOW MOLLHOCTM WM aBTOMaTUKW yrnpas-
NEeHNs1 akTUBHON MOLLHOCTBIO TMAPaBNNYECKUX 3MeKTpocTaHuWiA. Hopmel n TpeboBaHus

FOCT P 57114 EnvHas sHepreTMyeckas cucTemMa v M3orn1MpoBaHHO paboTaloline SHeprocucTeMbl. dnek-
TpO3HepreTudeckne cuctemel. OnepaTMBHO-OUCMNETYEPCKOE YNPaBreHWe B 3NEKTPO3HEpPreTuke U onepaTue-
HO-TexHomnorn4yeckoe ynpaeneHve. TepMuHel U onpegeneHus

FOCT P 59950 EguHas aHepreTudeckas cucteMa 1 n3onupoeaHHo paboTtatlwme aHeprocucTeMsl. One-
paTuMBHO-gMCNeTHepckoe ynpaeneHue. OQuctaHunoHHoe ynpaeneHve. TpeboBaHus K ynpasBneHnio akTUBHON
MOLLIHOCTbIO TeHepupyoLwero obopynoBaHus rMapaBinyeckuX 3MeKTPOCTaHUWA, NOAKMIOYEHHbIX K LLeHTpanu-
30BaHHbIM CUCTEMaM aBTOMaTU4ECKOro perynupoBaHus H4acToThl M NEPETOKOB aKTUBHOWM MOLLHOCTH

MpumedaHue — pK NONb30BAHUW HACTOSALLMM CTaHZAPTOM LenecoobpasHo NpoBepUTL AeMCTBME CCbINou-
HbIX CTAHO4APTOB B MHMOPMALUMOHHOW cucTeMe OBLLEro Nonb3oBaHuA — Ha oduumansHom caite degepansHoro areHT-
CTBAa M0 TEXHUHECKOMY PEryrnMpoBaHUIO 1 METPOMNOTMA B CETH MHTEPHET UMK Mo eXerogHoMy MHOPMaLMOHHOMY yKasa-
Tenw «HaunoHanbHele cTaHAapThl», KOTOPLIA ONYGNUMKOBaH NO COCTOSIHWIO Ha 1 AHBaPA TeKyLLero roga, M no Bbinyckam
EXeMeCs4YHOro MHhoPMaLUMOHHOTO yKasaTens «HaluuoHaneHble cTaHaapTel» 3a TeKyLWid rofd. ECnu 3aMeHeH CCbINoYHbIN
CTaH@apT, Ha KOTOPLIM gaHa HeaaTMpPOBaHHAA CChINKA, TO PEKOMEHOYETCS UCMOMb30BATE ASMCTBYIOLLYIO BEPCUID 3TOTO
CTaHgapTa ¢ YYeTOM BCEX BHECEHHLIX B AaHHYH BEpCcUto U3MeHeHW. Ecnu 3aMeHeH CCbIMOYHLIA CTAHAApT, Ha KOTOpbIi
[JaHa JaTupoBaHHas CChinka, TO pekoMeHayeTca UCMonb30BaTe BEPCUID 3TOT0 CTaHAAapTa C yKasaHHbIM Bbile rodoMm yT-
BepOeHWs (NpuHATKS). Ecnn nocne yTBepXOeHWs HacTOSALLEro cTaH4apTa B CChINOMHLIA CTAaHOapT, Ha KOTOpbIA OaHa
[aTVpoBaHHas CCbifKa, BHECEHO U3MEHEHME, 3aTparvBatolLee NONoOXeHWe, Ha KOTOpOe JaHa CChiNKa, TO 3TO MoNoKeHue
peKoMeHOYeTCA NPUMeHATL 6e3 yyeTa OaHHOTO UaMeHeHUsl. ECNK CCbINOYHbIA CTaHaapT oTMeHeH 6e3 3aMeHbl, To Nomno-
eHMWe, B KOTOPOM [aHa CChIfKa Ha Hero, PEKOMEeHAYETC NPUMEHATL B YACTU, He 3aTparvBaloLlen aTy CCbIMKY.

3 TepMUHLI, onpeaeneHnsa U CoKpalleHns

3.1 B HacTosWeM cTaHgapTe npuMeHeHsl TepmuHel no FTOCT P 57114, TOCT P 55890 u TOCT P 56969.

3.2 B HacTosALleM cTaHOapTe NPUMEHEHBI CrieayoLle COKpaLleHusn:

APB — aBTOmMaTu4eckuin perynatop Bo3byKaeHUs;

AT — aBToTpaHcdopmaTop;

BI1 — BoagylwiHaa NUHWA anekTponepenayu;

A — ruapoarperar;

3BM — 3agatuyvk BTOPUYHON MOLLHOCTU;

HIMPY — HopMWpOBaHHOE NepBUYHOE perynupoBaHue 4acToThl,

OlMNPY — obluee nepBMYHOE pEryNMpoBaHne 4acToThl;

OPY — oTKpbITOE pacnpeaenuTensHoe YCTPOWCTBO;

MA — npoTuBOaBapMinHaa aBTOMaTUKA;

MAK PB — nporpammHo-annapaTtHbliA KOMMNMeKe Mo4eNMpoBaHUA 3HEPrOCUCTEM B peXuMMe peanbHoro
BpEMEHU;

P3A — peneiiHas 3awmnTta u aBTOMAaTHKa;

CK — CMHXPOHHBIA KOMMNEeHCaTop;

CLll — cucTema LUH;

T — TpaHcdopmaTtop;

YBK — ynpaBnsaoLWwm BblYNCITUTENbHBIN KOMMEKC;

YPOB — yCcTpONCTBO pe3epBUPOBaHWSA 0TKa3a BbIKIKYaTenen;

LIKC APYM — uLeHTpanbHasi KoopAUHUPYHLLAa cUCTeEMa aBTOMATUYECKOro perynmpoBaHust YacToThl U
NepeTOKOB aKTUBHOW MOLLHOCTH;

LUC APYM — ueHTpanM3oBaHHasa cMcTteMa aBTOMaTU4YeCcKoro perynnpoBaHnsi HacToTbl M NePEeTOKOB ak-
TUBHOW MOLLHOCTH;

OP — anekTporvapaBnuyecknidi perynsatop WK MHoe YCTPOWCTBO aBTOMAaTMYEeCKOro perynupoBaHus
4YacTOThbl U aKTMBHOW MOLLHOCTW rmapoarperatoB, obecnedymBatpllee QyHKLUO yYNpaBNeHUsa NONoXeHUeM pe-
ryMUPYKLWKUX OPraHoB ruapoTypbuHbI.
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4 O6wwue chyHKUMOHaNbHbIe TpeboBaHusa kK TPAM

4.1 TPAM pomxHa obecne4vBaTth BbinonHeHWe TpeboBaHwi, ycTtaHoBneHHbix FTOCT P 55890—2013
(nogpaspen 6.3) n FOCT P 56969—2016.

4.2 TPAM pomxHa obecneunBaTh CnegywLne pexXMMbl aBTOMaTUYECKOro peryrMpoBaHna:

4.2.1 PerynupoBaHue 3aJaHHOM akTMBHON MoLlHocTh MOC unm otgeneHblX rpynn FA ¢ ydetom Tpebye-
MOW NEepBUYHON MOLLHOCTW MpUW TEKYLLEM 3HAYEHWUU YACTOThI (PEXUM «PETYNMPOBAHNE MOLLHOCTUY ).

4.2.2 PerynupoBaHue 3a4aHHOIO YPOBHA 4acTOThl B TEXHOMOMMYECKM W30MMPOBAHHOW TeppuTtopuanb-
HOW 3MEeKTPO3HEPreTUYECKON cucTeMe N YactTu EgnHoN aHepreTuyeckon cuctemsl Poccun (TEXHONOMMYECKN
M30MMPOBAHHON TEPPUTOPMANEHON 3NEKTPO3IHEPreTUYECKON CUCTEMbBI), BDEMEHHO BbIAEMNUBLLENCH Ha U30MNu-
poOBaHHYy paboTy, npu ncnons3oBaHum 3C ons aBTOMAaTUYECKOrO acTaTUYECKOro perynMpoBaHnsl 4acToThl B
cooTBeTcTBMM C TpeboeaHuamu FOCT P 55890—2013 (nogpaszgen 6.4) (pexum «perynnpoBaHue 4acToTbl» ).

4.3 T'PAM pomxHa obecnevmBaTb BO3MOXHOCTb pacnpeaeneHns Harpysku mexay M'A, pabotamowmmm Ha
rpynnoBoM PerynupoBaHum, ¢ y4eTOM MHAMBUAYANbHbLIX OrpaHUYEHUA MO MakCMManbHOMW MOLLLHOCTU U 30HaM
HepekoMeHZoBaHHOKM paboThl MO OAHOMY M3 criegyowmnx cnocobos:

a) paBeHCTBO MOLLHOCTEW UMW OTKPbLITUA HanpaenawLwmMx annapatoB nNpu MOEHTUYHOCTHU 3HepreTuye-
CKWX xapaktepuctuk MA;

6) paBeHCTBO NpPONOPLUMIA 30H pa3pelleHHon paboTel perynmpoBOYHOro AMana3oHa, B KOTOPbIX B TEKy-
LWA MOMEHT HaxogaTca paboune Todkn A,

B) MMHUMYM CYMMAapHbIX MOTEPbL NMPU pas3nU4YHbIX 3HEPreTUYECKNX XapaKkTepucTMKax rm,u,poarperams”.

4.4 B 'PAM Ha kaxpom uukne @yHKLUOHMPOBAHUSA AOMKHO (DOPMUPOBATLCH:

a) Tekywee cymmapHoe 3afjaHwe [3C c yyeToM 3adaHvsa NMaHOBOW MOLHOCTM (B TOM 4YMche nomy-
Yaemoro C WMCMoNbL30BaHWeM CPeAcTB OUCTaHUWOHHOTO ynpaBneHWs U3 OUCNETYepCKUX LEeHTpPOB cybbekTa
onepaTuBHO-AMCNETHYEPCKOrO yNpaBneHusa B anNeKkTposHepreTuke B cooteetcTBum ¢ FOCT P 59950), 3agaHus
BTopu4HOoW MowHocT 3C ot YBK LIC (LUKC) APYM unu ot perynsatopa yactoTel TPAM (npu ero Hannyun),
komaHg MNA Ha nameHeHue mowHoct FOC, 3agaHma oT onepaTyMBHoro nepcoHana F3C;

6) rpynnoBoe 3agaHue 3C kak pazHOCTb Mexay cyMMapHbiM 3agaHuem M3C 1 Tekylwen MOLHOCTbIO
A, paboTalLwmMx Ha UHOWMBUAYANBHOM YNpPaBrneHuK.

4.5 MNpu HavanbHoM BBoAe B paboty TPAM, a Taike nocne gebriokMpoBKY rpynnoBOro perynupoBaHus,
paHee MpepbIBaBLUErOCA/OTCYTCTBOBABLUErO No Niobor NnpuunHe, cymMmapHoe 3aganue B FTPAM gomkHo aBTo-
MaTUYEeCKU yCTaHaBNMBATLCA paBHbIM hakTu4eckon MmowHocTu F3C.

4.6 lMpwn nogkniodveHun Kk ynpaeneHuio PAM nepeoro M'A HavanbHoe 3apgaHue emy ot TPAM gomkHo
ObITb paBHbIM hakTUYECKOW MOLHOCTK [A.

4.7 TPAM pomxHa nogaepXunBaTb CYMMapHyo MowHocTe T3C B COOTBETCTBUM C CYMMapPHLIM 3alaHUEM
F3C nocne py4HOro MnNu aBTOMaTUYECKOro BKIMIOYEHUA WMKM OTKNOYeHUs, nepesoa B pexum CK 1 obpatHo
A, pabotatowmx nog ynpaeneHnem PAM, a Takke npu nycke, 0CTAHOBE MINU U3MEHEHWNW aKTUBHOW MOLUHO-
ctn A, paboTalLwmx B pexxumMe MHAWBUAYANbHOIO ynpaBneHus.

4.8 [encteue TPAM He OOMKHO NPUBOAUTL K BO3HWMKHOBEHWIO He3aTyxarolmx kornebaHwid MOoWwHOCTK
(camopackaunsaHuio) MN3C.

4.9 Mpu pgevicteun TPAM OTKNOHEHUA CyMMapHOW Tekyluei molHocTk T3C oT cymMapHOoro 3agaHus
F3C He gomxHbl NpebiwaTth +1 % HOMUHANBLHOW MOLLHOCTM BKMKOYEHHBIX B paboTy A Bo BceM AvanasoHe
mMolHocTen MOC. JonyckaeTcss OQHOKpaTHOE OTKNOHEeHWEe CyMMapHOW Tekyllen mowHoctu F3C oT cymmap-
Horo 3agaHus [3C He 6onee +2 % HOMWHaNBHOW MOLLHOCTU BKITKOYEHHbIX B paboTy A NpogomkMTenbHOCTEIO
He Bonee 15 ¢ B pe3ynbTate cneayLwmnx cobbITHUA:

- NpU NycKke, OCTaHOBE UMW U3MEHEHUU aKTUBHOW MOLWHOCTM A, CBA3aHHOM C NEepeBOAOM Yepes 30HY
HepeKkoMeHOoBaHHOW paboThl;

- nepeBofe Kakoro-nubo A Ha rpynnoBoe perynvpoBaHue;

- Nepexofe Ha ynpaeneHue Heckonekumu rpynnamu A ¢ nepepacnpegeneHmuem Harpysku no 3TUM rpynnam;

- nepepacnpefeneHy Harpyaku Npu U3aMeHeHU UHOMBUAYanbHbIX TEXHONOMMYECKUX orpaHudeHuin FA.

4.10 Mpouecc perynupoBaHus NPAM cymmapHoin MowHocTu [3C gomkeH MMeTb anepuogudecknin xa-
paktep. lNpu cTyneH4aToM M3MEHEHWWM NraHoBow mMowHocTu T3C ponyckaeTcsa OOHOKPATHOE Mepeperynu-
poBaHve, Habniwgaemoe B CyMMe 3aaHHbIX MOLLHOCTEM, nocTynawwmx Ha A nog ynpasneHunem MPAM, He
oonee 1 % oT Tekywen mowHoctu F3C.

1) MpunaTre nanHoro cnoco6a pacnpeaeneHns 060CHOBLIBAETCA B KaXA0M KOHKPETHOM Cry4ae Mpy Hamu4um Ha-
TYPHBIX 3HEPrETUHECKUX XapaKkTepUCTUK, Onpedensownux BO3MOXKHOCTb MOBbILeHUs BbipaboTku [3C He MeHee YeM Ha
0,2 % 3a cYeT ONTUMU3ALMU pacnpefeneHns.
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4.11 B T'PAM gomxHO NpOM3BOAMTBLCH aBTOMaTU4eckoe U3MeHeHWe cyMmmapHoro 3agaHua '3C npu aBTto-
MaTU4eCKOM OTKITIOHEHUN UMK Nycke 1 3arpy3ke [A no komangam A ¢ cobniogeHvem crnegytownx TpeboBaHuin:

4.11.1 MNpwu oTtknoveHun A yctponcteamu MNA 3agaHve mowHoctn B [PAM OOMmKHO aBTOMartuyecku
YMEHbLWAaTLCS Ha BEMUYUHY MOLLHOCTU OTKMIOYEHHbLIX arperaTos.

4.11.2 MNpwu yactoTHOM nycke A B reHepaTopHbIN pexum 3agaHue mowHocTn B TPAM gonxHo aBTOMa-
TUYECKW YBENMMYMBATBLCA HA CYMMY MOLLHOCTEN MyCKaeMblX arperaTos.

4.12 B 'PAM pgomxHa OblTe NpegycMoTpeHa BO3MOXHOCTb CTYNEeHYaToro M3MeHeHUs 3a4aHnsA MOLLHO-
CTW Ha 3apaHee onpeferieHHy BenuyYuHy no AUCKPEeTHbIM curHanam yctpoincts [MA.

4.13 B 'PAM pomxHO ObITb NpegycMOTPEHO OTKMoYeHUe OT ynpaeneHws A npu ero oTaeneHuu ot
cxembl F3C NocpeAcTBOM OTKMIOYEHUA KOMMYTaLMOHHLIX annapaToB pacnpefenutensHoro yctpoictea M3C.

4.14 TPAM pomkHa aBToMaTu4eckn BNoKMpoBaTh M3MeHeHWe 3a4aHnsa BTOpUYHOM MowHocT F3C npu
nony4eHun komana MA Ha oTkntodeHue A unu nameHeHne mowHoct F3C. MNocne pyqHoil 0ebnoKMpoBKK
komanz MA B N'PAM 3agaHue BTOpuYHOW MoLWHOCTH MTOC JOMKHO aBTOMaTM4eckn obHYNATLCS.

4.15 B N'PAM pgomkHO aBTOMaTUYeCcKW OTKNtoYaTbes ynpasnedune M'A npu nogadve onepaTUBHbIM Nepco-
HanoMm M3C komaHabl Ha ocTaHoB [A, OTKNHYEHUM reHepaTopHOro BeiKNYaTens, npu nepesoge MA B pexnm
CK, npn paboTte 3aWuTbl 0T HeucnpaBHocTU kaHana ceasu 3P ¢ TPAM, cpabaTbiBaHUMU TEXHOMOMMYECKUX
3awumT A, a Takke Npu NONy4YeHUU aBTOMATMYECKON KOMaHAbl UMK KOMaHAbl onepatuBHoro nepcoHana NAC
Ha oTknYeHue A oT rpynnoBoro ynpaeneHus.

4.16 B T'PAM pomxkHa BbiTh NpegycMoTpeHa BO3MOXHOCTb aBTOMaTUHEeCcKoro (hopMUpoBaHWUsA 3agaHuns
NyaHOBOW MOLLHOCTKU MO 3apaHee BBeOEHHOMY CYyTOYHOMY rpadouky Harpys3ku, 3agaHHoOMy B BUAE 3HAYEHWN
Harpysku ¢ 1-ro go 24-ro yaca CyToOK C OWCKPeTHOCTbK 1 4, B TOM 4ucne nonyvyaemoro ¢ Ucrnonb3oBaHWeMm
CPEACTB OWCTaHLMOHHOIO yNpaBreHWa U3 OMCMeTYEpPCKUX LIeHTPOB CyObekTa onepaTtuBHO-AUCNETYEPCKOro
ynpaBneHus B 3aNeKTpoaHepreTuke B cooteetcTBuum ¢ TOCT P 59950. MNpwu aTom 3agaHMe NNaHOBOW MOLLHOCTM
LomkHO chopmupoBaTtbea B TPAM nnaeBHbIM M3MeHeHnem (MHTeprnonsauuein) no NpsiMon, COeqUHSIOLLEN no-
cnegoBaTesibHble 3Ha4eHUsA MOLHOCTM B Ha4ane 1 KoHue 4aca.

4.17 MNpw cbopmupoBaHumn rpynnosoro 3agaHusa B N'PAM gomkHo obecnevmMBaTbCsa HEMPOTMBOAENCTBUE
Bblgaye TpebyemMoi nepBUYHOM MOLLHOCTK kaxaoro A npu 3afaHHbIX MapaMeTpax NepBUYHOrO perynupoea-
Hua ansa pexuma OMNMPY unu HIMPY.

4.18 B 'PAM gomxkHa 6biTh NpegycMoTpeHa BO3MOXHOCTbL BBOAA ONepaTUBHLIX OFPAHUYEHUI HUKHER U
BepXHeu rpaHul AnanasoHa perynuposaHua A, npegycmaTpuBalowmx 3agaHHyo ans A BenuuunHy pesepeoBs
HIMPY.

4.19 OpraHbl ynpasneHus TPAM pgonxHel o6ecneynBaTe BO3MOXHOCTb BbINOMHEHUs nepcoHanom MAC
cnefyroLwmx onepaumin:

a) uameHeHus zagaHusa mowHoctyu F'3C nnu ee oTAenbHBIX YacTel;

6) py4HOro NOOKNKYEHUSA U OTKNHOYeHWs ynpaeneHus A ot FTPAM,;

B) U3MEHEHWSI OrpaHUYeHNA CYMMapHON MakCuMarnbHOM U MUHUManNbHOM MowHocTu FOC, onepaTuBHbIX
OorpaHMYeHuin guanasoHa BTOPMYHOro perynmpoanus MN3C;

r) UBMEHEHWSI OrPaHUYeHUA MaKCUManbHON M MUHMMaNbHOW MOLWHOCTK A, rpaHWL, 30H OrpaHNYeHHOoN
W HepeKoMeHL0BaHHOW paboTel [A, TEXHOMOrMYECKUX OrpaHUYEeHUA perynmMpoBOYHOro ananasoHa A, onepa-
TUBHbLIX OrpaHUYeHWin ananasoHa perynupoeanus A B npefgenax 30Hbl pa3peLleHHon paboTel;

4) nepeknoveHns pexnmor pabotel NTPAM c pexunma perynmpoBaHns MOLLHOCTU C KOPPEKLUMEN No Ya-
CTOTE Ha PeXuM perynupoBaHMsa 4acToTbl M obpaTHo (Npu ncnone3osaHum B TPAM pexnma perynupoBaHus
4acToThl);

e) npu ucnons3oBaHum B NPAM pexrvma perynmpoBaHnst YacToTbl:

nrnaBHOE UMK CTyrneH4yaToe U3MeHeHue ycTaBku No vacTtoTe B npegenax oT 49 no 51 Ny ¢ guckpert-
HocTbto He Bonee 0,01 u;

nrnaBHoOE WNW CTyneH4yaToe W3MEHEeHMe YCTABOK «MEpTBOW MOMockl» MO 4acToTe B AnanasoHe
(50,0 £ 0,2) 'y ¢ TouHocTeio 0,01 Iy ¢ pasgenbHbIM PerynvpoBaHMeM ee HIDKHUX U BEPXHUX NPeaenoB.

4.20 Hactpoe4Hble napamMmeTpbl ONS pexuma perynmpoBaHuUs MOLLHOCTU C KOppeKuWen rno 4acrorte u
pexuma peryrnupoBaHus 4acToTbl JOMKHbI 3anasaTthed B [PAM HesaBucumo gpyr ot gpyra. MameHeHve Ha-
CTpOeYHbIX NapameTpoB npu nepesoge 'PAM n3 ogHoro pexuma B ApPYron AOMKHO NPOM3BOOUTLCH aBTOMa-
TUYECKN B MOMEHT Nepexoaa.

4.21 Paspewatowas cnocobHoCcTb namepeHnia YacTtoTbl B cucteme N'PAM gorkHa BbiTh He Hupke 0,001 Ty,
C AnanasoHoM nsmepeHus 45—55 My,

4.22 TOYHOCTb M3MepeHust YacToTkl B cucteMe NPAM He gorkHa ObiTe HUxe 0,001 'y Bo Bcem auana-
30HE U3MEPEHUIA.

4
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4.23 T'PAM He gomkHa BHOCUTb 3anasfbiBaHUIA B TPAKThl PErynMpoBaHns ¢ y4eToM BpeMeHn obpaboTku
NepBUYHbLIX U3MEPUTENEH PEXUMHBIX NapamMeTpoB, ANnTenbHOCTH paboyvero uukna peweHus 3agadym opmm-
POBaHWA perynupyLLMX BO3OeWCTBUIN, YAcTOThl 0OHOBNEHUA PEryNUPYHOLLEro curHana:

- bonee uem 0,5 c oNg pexuma perynupoBaHusi MOLWHOCTU C KOPPEKLIMEN MO YacToTe;

- bonee uem 0,2 c oNs pexuma perynupoBaHus 4acToThbl.

4.24 B T'PAM pomxHa 6bITb NpenycMOTpeHa BO3MOXHOCTb aBTOMaTUYECKOrO CHATUSA 3a4aHHbIX onepa-
TUBHBIX OrPaHMYeHUA MakcMManbHOW U MUHMUManbHOW MolHocTh FTAC no komaHaam MA, nmerowmv Gonee
BbICOKWIA MPUOPUTET.

4.25 OrpaHW4YeHUs MaKkCUMMarnbHOW U MUHUMAanNbHOR MollHocTu MOC, AManasoH BTOPUYHOIO perynmpo-
BaHWS OOMKHbI aBTOMaTUYeckn paccyuTbiBaTbes B TPAM Ha ocHoee uHdopmauuu, npuHuMaemon ot 3P
(orpaHu4eHns MakCUMarnbHON U MUHUMAaNBHOW MOLLHOCTK A, rpaHuULbl 30H OrpaHUYeHHON M HEPEKOMEHO-
BaHHOW paboTbl [A, TEXHONOIMYECKNE OrpaHMYEeHUs perynnpoBoYHoro gunanasoHa MA). MNMpu HEBO3MOXHOCTK
nepegaqn ot 3P ykasaHHol nHopmaumm MPAM gomkHa obecneqmBaTs BO3MOXHOCTb 3a0aHUsi orpaHnye-
HUM MakCcUManbHOW U MUHUMAanbHOW MOLLHOGTU, TpaHu1L 30H OrpaHMYeHHON U HepeKoMeHO4oBaHHoW paboTsl,
TEXHOMOrMYECKMX OrpaHWYeHuin perynnpoBovYHOro AuanasoHa A, guana3oHa BTOPUYHONO pPerynupoBaHuWs
kaxgoro A, a Takke gomkHa obecneunBaTh aBTOMAaTUYECKYHD KOPPEKLUMIO JaHHbIX NapamMeTpoB Npu 3MeHe-
HuKW Hanopa MN3C.

4.26 MNpw QOCTWXEHUWM 3aaHHbIX OMepaTUBHbLIX OrpaHUYEeHWn ananas3oHa BTOPWUYHOTO perynvpoBaHus
F3C, TEXHONOMMYEeCKMX OrpaHUYeHnin perynupoBOYHOrO AManasoHa MW OrpaHuYeHuin guanasoHa perynupo-
BaHWs Ha Bcex [A, NogkniYeHHbIX Ha rpynnoBoe ynpasnexnue, B TPAM gonxHo 6noknpoBaTtbes AanbHelnee
n3meHeHue BTopu4Horo 3agaHusa F'3C B CTOpOHY orpaHu4YeHus 1 Bel4aBaThCs COOTBETCTBYOLWME coobLleHMe
nepcoHany N3C u TenecurHan BnoKMpoOBKKM BTOPUYHOIO perynupoBaHUsa Ha 3arpyaky unu pasrpysky [3C B
YBK LIC (LUKC) APYM. MNpu atom B T'PAM pomxkHo BbITb NpeayCcMOTPEHO 3afaHne YCTaBoK AN ocTatka aua-
nasoHa BTOpMYHOro perynuposanust F3C ons popMUpoBaHmsa U CHATUA TenecurHana 6rnoknpoBKM BTOPUHHOTO
perynupoBaHusi Ha 3arpysky unu pasrpysky F9C B YBK LIC (LKC) APYM.

4.27 TenecurHan 6NOKMPOBKM aBTOMaTU4ECKOro BTOPUYHOMO PErynvpoBaHns Ha 3arpy3Ky U pasrpysky
M3C pomkeH nepepaeartbea nz NPAM F'3C B YBK LIC (LUKC) APYM HenpepbIBHO B TEYEHWE BCErOo BpEMEHU
CYLLLEeCTBOBAHUSA OrpaHUYEeHUIA.

4.28 TMpu Hanuuun Ha A 30HbLI HEpEKOMEHOOBAaHHON paboTkl BHYTpW paboyero gManasoHa Harpy3ok B
FPAM gomkHa OblTb NpeaycMOTpeHa BO3MOXKHOCTb aBTOMAaTMYeCKOro nepesoga HeobXoAMMOro KonudecTea
A Yyepes OaHHY 30HY MPU CHUXKEHWUW UNKU yBenu4eHnn Harpy3ku F3C npu ocHaweHun gaHHeix [A cpencTtsa-
MW TEXHOMOrMYEeCKOW aBTOMATMKK 1 3almMTaMi, obecnedynBaloLMMK BbINOMHEHWE BCEX OTPaHUYeHun, npes-
YCMOTPEHHBIX B 3KCMMyaTaLMOHHOW AOKYMeHTauun Ha ITA.

4.29 Ecnu uM3MeHeHve MOLLUHOCTU [A ocyllecTBNseTCs TONMbLKO Ana obpaboTku 3agaHuin BTOPUYHON
mowHocTu o1 YBK LC (LIKC) APYM, To uncnons3oeaHue B TPAM anropuTMOB aBTOMaTUYECKOro Nepesona
OTAEenbHbIX [A Yepes 30HbI HepeKOMeH4OBaHHOW paboThl He JonycKaeTcs.

4.30 B 'PAM pgomkHo BbiTe NMpegycMOTPEHO M3MeHeHWe 3a4aHns akKTMBHOM MOLLHOCTM A, He ocHalleH-
HbIX CpefCcTBaMu TEXHOMOIMYeCKOW aBTOMaTUKK U 3amMTaMi, obecnednBalow MM BLINMOMHEHWE BCEX OrpaHu-
YeHWR, NpefyCMOTPEHHbLIX B 3KCMNyaTaLMOHHOW AOKyMeHTauun Ha [A, B Npegenax 30HbI paspeLueHHon pa-
6oTbl A npu cywecTeyoweM Hanope 6e3 agTomaTudeckoro nepeeoga A Yepes 30HbI HEPEKOMEHOBaHHOM
paboThbl.

4.31 B T'PAM ponxHa obecneymBaTbCa BO3MOXHOCTb 3a7aHWA CKOPOCTW U3MEHEeHUs MiaHOBOW MOLL-
HocTu M3C, a TarKe orpaHM4YeHNa MaKCUMasibHOW CKOPOCTM M3MEHEHWS 3a4aHNsA BTOPUMYHOM MoLlHocTM [OC
oT YBK UC (UKC) APYM.

4.32 B TPAM ckopoCTb U3MEHEHUS 3adaHNA akTMBHON MowHOCTM [A gonkHa BbiTb OrpaHWyYeHa Mak-
CUManbLHO JOMYyCTMMOW CKOPOCTBH 3arpy3ku W pasrpy3ku kaxgoro [A, onpegeneHHon B 3KcnnyaTalMoHHON
OokymeHTauum Ha TA.

5 TpeboBaHua k B3aumogencreuto 'PAM ¢ YBK LIC (LIKC) APYM u 3I'P

5.1 TPAM pomxHa hopMMpoBaTh MHPOPMaLMI0 O BENMYKMHE TeKyLuero pesepsa perynmpoBaHusa F'OC Ha
pasrpysKy 1 Ha 3arpysky, npegoctaensTtb ee nepcoHany F3C n nepepgaeath B YBK LLC (LLKC) APYM.

5.2 [omkHa ObITb obecnevyeHa BO3MOXKHOCTE nNpuema B TPAM OT BHELIHUX CUCTEM CrnedyrLero MUHK-
MarnbHOro coctaea MHopMauuu:

- aKTMBHOW MOLLHOCTW Ka)K4oro reHeparopa;

- YaCTOTbl HANPSXeHWA Ha WnHax [3C nnu ee cekuui;
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- 3aaHnsa NnaHoBon molwHocTn 3C;

- NONOXEeHWA BbIKI4aTenen reHepatopo. (6rnokoB «reHepaTop-TpaHcopMmaTop»);

- NMONOXeHUsA pasbeduHuTene ana BrokKoB «reHepaTop-TpaHcdopmMmaTop» Be3 reHepaToOpHbIX BbIKMH-
yaTtenem;

- curHanoB cpabaTbiBaHUS NPOTMBOABAPWMWAHON aBTOMATUKM (YACTOTHBIA MyCK, OTKMOUYEHWe reHeparo-
pOB, CTyNeH4YaToe N3MEHEHNE MOLLHOCTK);

- CUTHAnNoB OTKNK4YeHuUs 1 BkNodeHna 3BM nepconanom MN3C;

- CUrHanoB rotoBHocTW kaxgoro A k ynpaeneHuto ot [[PAM;

- CUTHarnoB HaxoxaeHua kaxgoro A nog ynpasneHuem [[PAM,;

- curHanoe pabotsl A B pexume CK;

- CUrHanoB U3MeHeHus pexuma pabotel TPAM: «perynupoBaHue MOLLHOCTA» UMK «perynmpoBaHue Ja-
CTOTbI»;

- 3a4aHusa BTopuyHOM MowHocT ot YBK LUC (LKC) APYM.

5.3 ins obecne4eHns Bzaumogenctens ¢ YBK LIC (LUKC) APYUM B TPAM IM'3C gomxHbl 6bITe OpraHnso-
BaHbI:

a) mogyne ceasu ¢ YBK ¢ hyHKUMAMK Npuema 1 nepegaydn TenenHgopmalmm, KOHTponem UCNpaBHOCTU
kaHanos cea3un TPAM c YBK LIC (LIKC) APYM;

6) 3BM, BoINONHALWWA DyHKLMK:

- BKIMIOYEHWA/OTKINIOYEHWUST LeHTpanvM3oBaHHoro ynpasneHus F9C ot YBK;

- 06paboTkM 3agaHus BTopu4HON MolHocTy F3C, noctynatowero ot YBK;

- NPOBEPKU OOCTOBEPHOCTW NOCTYNALLErD 3a4aHUs BTOPUYHOW MoLLHocTu [[3C;

- 3alUKUThl OT HEOQOMYCTUMOrO U3AMEHEHWS 3a4aHWUsA BTOPUYHOM MolHocTu [3C;

- BNOKMPOBKM M3MEHEeHUs 3a4aHua BTOpUYHON MowHocT M3C ¢ 3anoMuHaHMeM Ha Beixoge 3BM npea-
LUeCTBOBaBLLUEro 3Ha4YeHus 3afaHus BTOPUYHOM MoLlHocTH [3C;

- onepaTUBHOIO BBOAA OrpaHNYeHnn AManas3oHa M CKOPOCTU M3MEHEHUA 3a0aHus BTOPUYHON MOLLHOCTH
2.

5.4 B T'PAM pomxeH 6biTe 0becneveH npuem ot YBK LIC (LIKC) APYM cnegytoiuein uHcbopMaumm:

- BEMUYKMHbBI 3a4aHNsa BTOPUYHOR MowHocTu [3C;

- KOMaHObl BkNoveHua [3C Ha LeHTpanu3oBaHHOE yNpaBrieHue;

- KOMaHAabl oTKMoYeHWs MIC OT LeHTpanM3oBaHHOIO ynpaeneHus.

5.5 Ot 'PAM B ¥BK LIC (LIKC) APYM gomkHa 6biTe 0O6ecnedeHa nepegada cregyoLwein MHhopMaLnm:

- CYMMapHOI akTUBHOW MoLHOCTU M3AC;

- 3Ha4YeHus nnaHoBon MolHocTu F3C;

- pac4eTHOI BeNUYMHLI NepBUYHON MowHocT F3C (YacToTHas Koppekuus);

- 3apaHua BTopudHoi MolwHocTu [3C (Bbixog 3BM);

- UBMEPEHHOro 3Ha4YeHust YacToThl Ha WwKHax F3C;

- 3Ha4YeHWIn pe3epBOB BTOPMYHOTO perynMpoBaHus Ha 3arpy3ky u pasrpysky [9C;

- konuyecTBa A, noakn4YeHHbIX K TPAM F3C;

- CUrHarnoB UcYepnaHus pesepea BTOpUYHOro perynupoBanusa T3C Ha 3arpy3ky u pasrpysky;

- CUrHana roTOBHOCTU K LIEHTPanu“30BaHHOMY YNpPaBMeHuio;

- CUTHana BKIMKYEHWSI HA LleHTpanM3oBaHHOE yNpaBneHue;

- CUrHanoB UCNpaBHOCTM OCHOBHOIO M Pe3epBHOro KaHanos cBA3KM ¢ YBK;

- curHana énokuposkn 3BM.

5.6 Ona e3anmogenctemusa TPAM 1 3P gomkHbl BbiTh OpraHM3oBaHbl NprUeM 1 nepegaya HeobxoanMomn
TenemHdopMaLlMy C KOHTPOMNEM UCNPAaBHOCTU KaHanoB ceAzn mexay NPAM v 3I'P.

5.7 B TPAM pomkHa 6biTh 0becrnedeHa BO3MOXHOCTL NpueMa oT 3P crnegyowero MUHUMansHOro 06b-
emMa CUrHanos:

- NI3BMEPEHHOW aKTUBHOW MOLIHOCTM (OTKPLITUS HanpaensawLwero annapara);

- 3a4aHnsa NepBUYHON MOLLIHOCTH;

- cUrHana mncnpasHocTn AIP;

- cuMrHana rotoBHocTu A K rpynnoBoOMY perynupoBaHuLo;

- curHana noaTeepxaeHus ynpaenexdns A ot T'PAM,

- cMrHana noaTBepKOoeHUs BO3MOXHOCTK nepeBoda A 4epes 30Hbl HEpeKOMEeH0BaHHOW UMK orpaHu-
YeHHOW paboThl;

- curHana goCTUXKeHWUs orpaHnyYeHns No MakcumManbHOW U MUHMMAanNbHOW MOLLHOCTK [A;

- curHana ydactusa A B HIMPY;
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- curHana pabotbl A B pexnme CK;

- curHana otknwoyenusa MA ot ynpaesneHua TPAM npu ero octaHoBe unu B pesynstate cpabatbiBaHWUS
TEXHOMOrMYecknx 3awmT MA;

- Npu3Haka paboTsl NP B pexxume « MOLWHOCTE» UMK «30NMPOBaHHbLIAY;

- OrpaHUYeHNsa MUHUMAansHOoMW MoLWHOCTK A (C y4eToM ero KOppekUun No Hanopy v ypoBHel 6bedoB);

- OrpaHUYeHnss MakcMManbHoW MowHocTu A (C y4eTOM ero KoppekLuuu no Hanopy v ypoeHel bedos);

- FpaHuL 30H OTPaHMYEeHHON paboTbl (C YY4ETOM X KOPPEKLUM NO Hanopy 1 ypoBHel bbedoB);

- FpaHUL 30H HEPEKOMEHO0BaHHOW paboTkl (C yHETOM MX KOPPEKLMW NO Hanopy v ypoBHelh ObedoB);

- TEXHOMOrMYECKMX OrpaHUYeHnin perynMpoBOYHOro ananasoHa A,

5.8 OT 'PAM B 3I'P gomxHa ObiTh obecnevyeHa nepenava cnegyrluein nHpopmayum:

- KoMaHa BkntoveHus A Ha ynpasnexue oT [TPAM;

- KoMaHg oTknodeHusa A ot ynpasnexus 'PAM;

- 3a[@aH1N akTMBHOW MOLLHOCTHM (OTKPLITWMA HanpasnsawLwero annapara);

- curHana ncnpaesHocTu TPAM.

6 TpeboBaHusA K 3awmtam n curHanusauum NPAM

6.1 TPAM gomkHa BbiTb OCHalLleHa 3aWwmMTamMmu U BNOKMPOBKaMM, MCKMNIOYAOLWUMI HenpaBuibHble Oel-
CTBMWSA NPU U3MEHEHNU CXEeMbl KOMMYTaLMN U BO3HUKHOBEHWM TEXHOMOINMYECKUX HapyLlleHun Ha T3C, a Takke
npu BHYTPEHHUX NOBpeXaeHUsaX B cxeme 1 annapatype PAM.

6.2 B N'PAM pomxHa BblTb NpegycMoTpeHa 3awunTa, NnpegoTepallanilas M3MeHeHe rpynnoBoro saga-
HUA NPW UCYE3HOBEHWUW BXOAHbIX CUTHAMNOB 3a4aHuA MOLLHOCTY M 00paTHOM CBSA3W MO MOLLIHOCTU.

6.3 TPAM pmomkHa OTKMONaTh OT ynpasneHus rugpoarperatbl, 3P KOTOpbIX HE pearnpyeT Unu pearun-
pyeT B NPOTUBOMOMOXHYO CTOPOHY Ha NocTynawwmnii curHan 3aganus molHoctu ot TPAM, a Takke Bo3Bpa-
waTth MowHocTb F3C K 3aaaHHON BENMUYMHE.

6.4 MNpu oTkaze NPAM gomxeH obecneuneaTbcsa aBToMaTUYECKUIA NepeBog nogknodeHHbIix kK TPAM IFA B
pPeXMM MHOAUBUOYANLHOMO yrnpaBneHus.

6.5 MNMpu cTyneH4YaToM M3MEHEHWIW PYNNOBOro 3agaHus (perynupyemas cryneHs 20 % — 100 % ot mowy-
HocTu FQC) MPAM gomkHa aBToMaTU4eCKN BbIBOAWTLCS M3 paboThl ¢ OTKIIOMEHWEM FPYNMNOBOro ynpaeneHms
A, npu atom 'PAM gomkHa BblgaBaTh CUrHaNM3aLUuio 0 He4ONyCTUMOM CTyNeH4YaToM U3MEeHEHUU rpynnoBoro
3agaHuA.

6.6 N'PAM He pomkeH pearnpoBaTb Ha KpaTkoBpeMeHHble (1—2 ¢) nepeboun nutaHusa TPAM. Mpu ncues-
HOBEHUK HanpskeHua nutadna TPAM gomkHa obecnedmBaTh aBToMaTndeckuin nepesoq A, NOAKNIOYEHHbIX K
FPAM, B pexum nHANBMOYaNLHOrO yrnpasrneHns.

6.7 B T'PAM pomkHa GbITe NpedycMOTpeHa 3aluTa, npefoTepallamLlas noxkHoe geictene NPAM npu
uKcaLmMm HegOCTOBEPHOCTM BHELUHMX BXO4HbLIX CUTHaNoB.

6.8 B 'PAM gomxHo ObITE NpefycMOTPEHO aBTOMaTUYECKOe OTKNoYeHue A OT rpynnoBoro ynpaBneHust
npu dukcaumMm HeucnpaBHoOCTK cBA3M ¢ 3P, HeucnpaeHocT camoro 3P, npu cpabaTbiBaHUM TEXHONOrMYe-
ckux sawmt MA.

6.9 OTknioyeHune A oT ynpaenenuss TPAM gomkHo conpoBoXaaTbcss (POPMMPOBaAHUEM CurHana ans
nepcoHana F'3C o6 ncknwyeHur A 13 rpynnoBoro perynupoBaHus.

7 TpeboBaHUA K UCMbITAHUAM CUCTEMbI FPYNMNOBOro perynupoBaHUA akTUBHOMU
mMouwHocTu NC

7.1 [Ina npoBepkv BbINOMHEHWS (PYHKLMOHAaNbHBLIX U TEXHUYecknx TpeboBaHui kK TPAM, ycTaHOBMNEHHbIX
HaCTOSALMM CTaHO4apToM, crieqyeT NpoBOAWTh UCMbITAHKUA.

PesynbraTthl CMbITaHWIA PAcCNpPOCTPAHATCA Ha KOHKPETHbIA Tun (Mapky) MPAM 1 KOHKpeTHYH Bepcuio
ero anroputTMa yHKLUMOHUPOBAHWS, HENOCPE4CTBEHHO NpoLleLly NPoOBepKY BbIMOMHEHUS YKa3aHHbIX Tpe-
SoBaHuiA.

B cnyyae nameHeHus Bepcuun anropMtMma cyHKUMoHupoeaHus TPAM, npolueuiero cnsITaHus, Heobxo-
OMMO NPOBOAWUTL €ro MOBTOPHbLIE MCMbITAHUS.

Mpyn nameHeHuMn BepcuKM nporpammMHoro obecnedenus [PAM, He NMpyMBOAALLEM K M3AMEHEHWUID Bepcuu
anroputma cyHkunoHuposaHusa PAM, paHee npolwegwero UCnbiTaHWs, NPOBOAUTEL NOBTOPHBIE UCMbLITAHUS
He TpebyeTcs.
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Mpw n3meHeHnn Bepcun nporpammHoro obecneveHus [PAM, npuBogsemM K MIBMEHEHUIO BEPCUMW anro-
puTMa dyHKUMoHUpoBaHua TPAM, paHee npolefliei UCNbITAHUA, HEOBXOAMMO NPOBOAUTL MOBTOPHLIE UC-
NblTaHUA.

7.2 WcneitaHua MPAM crnegyeT npoBoguTh MO NporpaMme, pa3paboTaHHOW B COOTBETCTBUM C METOAU-
KOW UCMBITAHWA COTMacHO NPUNOXeHUo A.

7.3 UcnbiTanna TPAM npoeogatca ¢ ucnons3osaHmem [MAK PB.

7.4 [Ana npoeefexnus ucneitaHnin MTPAM opraHusaums (ucneiTatensHas nabopaTopus, UCTbITATENbHBINA
LIeHTp), MpoBOASALLAs UCNbITAHUA (danee — opraHu3auuns, OCyLLEeCTBALWAA UCNbITAHWS), OOIBKHA:

- BbITb OCHaLleHa COOTBETCTRYOLLEN NPON3BOACTBEHHO-TEXHUYECKON Ba30i (TEXHUYECKMMU cpencTBa-
MW), HeobxoouMoW ONA NPOBEAEHUsT UCMbITAHUIA, BKMOYaa MaTeMaTUYeCcKylo MOAernb 3HEepProcMCcTeMbl, CO3-
OaHHyo ¢ npumeHeHuem NAK PB B cocTaBe TeCTOBOW CXeMbl B COOTBETCTBUW C MPUNTOXKEHUEM A;

- obecne4nTb HE3aBUCUMOCTb M JOCTOBEPHOCTbL PE3yNbTaTOB UCMbITAHWUIA, B TOM YMCIE UCKMHYNTL BMe-
lWaTensLCTBO pabOTHUKOB U UHBIX NPeACcTaBUTENEr Nuua, No MHULWATUBE KOTOPOro NpOBOAATCSA UCMbLITAHUS, B
X0 npoBeAeHUs UCMbITaHWUIA, perucTpaumno NpoOBOANMBIX 3KCMEPUMEHTOB U BNUAHUE Ha WX pe3ynbTaThl.

7.5 YkasaHHble B 7.4 TpeboBaHuA ABMNANTCA MUHMMANbLHO HeobxoaumbIMK. B cnyyaax, npegycMoTpeH-
HbIX HOPMAaTWUBHBLIMW NPaBOBLIMKW akTamu Poccuitickoin ®egepaunn unu no pelleHuo npousesogutens MPAM,
cobcTBEHHMKA NMBO MHOrO 3aKOHHOMO BNajenbLleM obbekTa 3NeKTPO3IHEPreTUKW, Ha KOTOPOM NIaHWpyeTcs K
ycTaHoBKe (yctaHoeneHa) FPAM, unu nHoro nuua, 3anHTepecoBaHHOro B MPOBEAEHUU UCTILITAHWIA (Danee —
Bnageney NPAM), K opraHn3aumnn, OCyLLECTBAOLWEN UCMbITAHUSA, MOTYT NPeabsaBNATLCA AOMNONHUTENbHbIE
TpeboBaHusA, yCTaHOBMNEHHLIE HOPMATUBHLIMIK NPaBOBLIMUK akTaMu Poccuiickon ®eaepayun unu Bnagensuem
YCTPONCTBA COOTBETCTBEHHO.

7.6 Ona npoesegeHus ucneiTaHuia Bnagensuem NPAM Ha paccmoTpeHue opraHu3auvin, oCyLLecTBNA-
e NCNbITaHWA, AOMKHBI BbITh NPeACTaBnNeHsl crneayolwne JOKYMEHTHl U UHChOpMaLLMS.

7.6.1 O6wee TexHun4yeckoe onucaHue 'PAM, BknodaLlee:

a) pyKoBOACTRBO (MHCTPYKUKMA) no skcnnyatauumn FTPAM, Bkntovarollee TEXHUYECKOE ONMUCaHue;

6) pyHKLMOHANbHO-Noru4eckne cxemol [PAM;

B) MHCTPYKLIMIO MO MOHTaxXYy, HacTpoWke W BBOAY B akcnnyaTtauuio cuctemel MPAM;

r) MMCbMO MMV MHOW 0hULManbHbIM JOKYMeEHT pa3paboTtymka (PAM ¢ yka3aHuem HomMepa BEpPCUM anro-
pPUTMOB, NpUMeHsAeMblX Ha cepTuduumpyemon PAM;

) KpaTkoe onucaHue anropuTmoB pyHkUnoHnposaHusa PAM;

€) nMcbMeHHoe obsA3aTenscTBO pa3spabortymka MPAM no:

1) ncnonb30BaHWMO COOTBETCTBYHOLLENO HOMEpa BEepCUKN anropuTMa MCKIHYUTENBHO B OTHOLUEHUM
cepTuduuMpyemoro anroputMma dyHkumMoHupoeaHua 'PAM;

2) obsazaTenbHOMY yka3aHWio HOMepa BepcuM anroputMa yHKuMoHupoBaHus MPAM Ha Beimyckae-
mMbix TPAM B gocTynHoi nonb3oBaTtensm MHopMauun o nporpaMmmHoM obecneveHun TPAM n B
JokymeHTtauum Ha MPAM B uenax ngeHTMdukaumm npuMeHaeMon BEPCUN anropuTMoB yHKLKNO-
HupoeaHusa PAM;

3) yBeOoOMIIeHU0 OpraHyM3anuy, OCyLLeCcTBASALWEN UCTbITAaHUS O BHECEHUN M3MEHEHWA B nporpam-
MHoe obecnedeHue cepTudpmnumpyemoro Tuna MPAM, BNMAKOLWKMX HA anroputm yHKLWUOHUPORA-
Hus TPAM, c ykaszaHWeM HOMEPOB, MPWCBOEHHBIX M3MEHEeHHbIM (HOBbLIM) BepcusM anroputma
dyHKUMoHMpoBaHua [PAM;

*) MmeToauky Bbibopa napameTpoB HacTponku ['PAM (c npumepamu);

n) TMNoByto popmy BnaHka napameTpoB HacTporkn MPAM;

K) napameTpbl HacTponku TPAM ona npoBegeHMA UCMbITAHWIA, a Takke 0BbocHOBaHWe ux Bbibopa.

7.6.2 MNpegycTaHoBNeHHbIE (3aBOACKME) 3Ha4YeHMsa napameTpoB HacTponkv MPAM, a Takke Wx MUHU-
ManbsHO U MakcumarnbHO AONYCTUMbIE 3HAYEHUSA, MUHUMATbHBIW LWar U3MeHeHUsl NapamMeTpoB HacTPONKX.

7.7 Bce OOKyMeHTbI M MHOPMaUWA OOMKHbI MPeOCcTaBNATLCHA HA PYCCKOM SA3blKE.

7.8 OpraHusauuns, ocyllecTBNAKLWAN WCNbiTaHWA, BNpase OOMNOMHWUTENbHO 3anpocuTb Yy BriagenbLa
YCTPOWCTBA MHBIE JOKYMEHThI M MHbopMaLuuio B o6beme, He0OX0AMMOM A5 MPOBEAEHNSA UCNBITaHWIA M OLEH-
kn TPAM Ha cooTBeTcTBME TpeboBaHUSAM HacTOsLWEro cTaHgapTa.

7.9 [na npoeenexus ucneltTanui snageney 'PAM nepegaet opraHusauum, OCyLLECTBALWEN UCMblTa-
HWA, oaunH 3k3emnnsap PAM 1 cornacoBbiBaeT ¢ HEW CXeMbl ee NOAKIMIYEHUS K TECTOBOW MOLENWN SHEProCH-
cTeMbl (K MHTepdencHbiM Brnokam MNMAK PB) u napameTtpbl HacTporku [PAM.

7.10 OpraHunsaums, ocyLLecTBRAOWas UCNbITaHWUs, MPOBOAMT X B COOTBETCTBMM C NOPASKOM MOATOTOB-
K1 1 npoeegeHua ncnoitaHui F’PAM cornacHo npunoxeHuio A (nyHKT A.2).

8
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7.11 PesynbraThl McnbiTaHUA 0QOpPMAAITCH NPOTOKonoM. [poTokon ucnbiTaHWA OOMmKeH 6biTh nognu-
CaH BCEMW Y4aCTHUKaMW UCMbITAHWUA WU YTBEpPXAEH YNONMHOMOYEHHbIM AOMKHOCTHLIM MWLOM OpraHM3auunu,
OCYLLEeCTBNAKLEN UCTbITAHWUS.

7.12 MNpoTtokon ucneitaHnid TPAM pornxeH cogepxathb cnefyroLlwyo MHPoOpMaLKK:

- HAUMEeHOoBaHWe W agpec NPou3BOAMTENS W Briafensua (ecnu Bragenel He ABMSeTCS Npou3BoguTe-
nem) MPAM;

- HAMMEHOBaHWE K agpec opraHMsauun, NPOBOANBLLEN UCMLITAHWUS;

- HOMEep W 4aTy NpoTOKONa UCNbITaHUKA, HYMEepaLuMIo KayKgoi cTpaHuubl NPoTokona, a Taike oblee Ko-
NUYECTBO CTPaHWLL;

- naty (Nnepvon) NpoBefeHUst UCTBITAHWIA,

- MECTO NPOBEAEHUA UCMbITAHWIA;

- nepe4veHb NAL, MPUHABLLMX y4acTue B UCMbITAHURAX;

- CCbINKY Ha HACTOALMA CTaHAapT, HAa COOTBETCTBME KOTOPOMY MPOBEAEHbl UCMbITaHUS;

- NporpaMmy UCMbITaHWIA;

- onucaHve T'PAM (Tun, HoMep Bepcuu anropuTMa PyHKLUOHUPOBAHUSA M HOMEDP BEPCUM MPOrpaMMHOro
obecneueHns, CTPYKTypHasa cxemMa anroputma yHKLMOHUPOBAHUA U ee ONUCaHNE);

- onMcaHwe TeCTOBOW MOOENN SHepProcUCTEMbI, Ha KOTOPOW NPOBOAWANCE UCMLITAHUS;

- napameTpsl NAK PB;

- napaMeTpbl HACTPOWKN (ycTaBku) ucnblTeiBaemon TPAM c obocHoBaHMem ux Bolbopa, npeacTasneH-
Hble BnagenbLem YCTPOWUCTBa UMM YNONHOMOYEHHbBIM UM NULIOM;

- pesynbTaTel NPOBEAEHHLIX UCMLITAHWIA, codepxallne maTepuansl (OCUMNnorpamMmmel, oTpaxaoLlue
BCE BXOOHLIE U BbIXOAHbIE aHanoroBble U OUCKPETHbIe CUrHanel, MHOpPMaLMs O BHYTPEHHUX BblUMCNSEMbIX
NepemMeHHbIX U CUTHanax, NoKasaHusa perucTpupyoLwmnx Nnpubopoe, 4OCTaTouYHbIe ANSA OUEHKU NPaBUNLHOCTY
dyHKUNMOHMPOBaHUsA ncnbiTbiBaemon PAM B kaaom U3 npoBedeHHbIX 3KCNepUMEHTOB;

- CKOPpPEeKTUPOBaHHble napaMeTpbl HacTponkn TPAM B cnyyae, ecnv Takne napaMeTpbl Obinn n3ameHe-
Hbl MO CPABHEHWIO C NepBOHAYanbHO BbIOpaHHLIMU NapaMeTpaMy HaCTPOWKK, C NPUNoXeHueM 0b6oCcHOBaHNUS
KOPPEKTUPOBKY,

- OLleHKY npaBunbHOCTU byHKUMOHMpoBaHus TPAM B KaxaoMm M3 NpoBedeHHLIX 3KCNEPUMEHTOB U Bbli-
BOALI O COOTBETCTBUU UMM HECOOTBETCTBUMY NpoBepsieMblx napameTpos [ PAM HacTodaweMy cTaHgapTy, B TOM
Yyucne oTAenbHO Mo KaXaomy npoBepseMoMy napamMeTpy, XxapakTepucTuke.

7.13 T'PAM cuuTaloT ycnewHo npoLwealen UChbITaHWUs, ecnun no pesynstatam oLeHKWU NpaBunbHOCTU ee
PYHKLWOHUPOBAHUS B KaXOOM W3 NMpoBefeHHbIX 3KCNepMMEHTOB cAeNnaH BbiBOO O COOTBETCTBUKM BCEX MPo-
BepsaemMbix napameTtpoB [PAM TpeboBaHUAM HACTOALLEro cTaHgapTa.

7.14 NHdopmauma o pesynsratax UCMbITAHUIA € yKa3aHWeM HaumeHoBaHuda, Tuna PAM, sepcuu an-
roputMa QyHKLMOHUPOBAHUSA U Bepcuu nporpaMmmMmHoro obecnedenns TPAM, B OTHOLLEHUM KOTOPLIX MPOBO-
OWNKUCb UCMbITaHKs (danee — uHOpMauusa 0 pesynbratax UCMbITaHWIA), U NPUNoXKeHWeM KOMuMu NpoToKona
WCnbiTaHWiA JoMmkHa ObiTe HanpasneHa Bnagensuem MPAM (ynonHOMOYeHHBIM MM NMUOM) CyObekTy onepa-
TUBHO-OUCNETYEPCKOro yrnpasBneHusa B aIeKTPO3HepreTuke.

7.15 VHbopmauma o pedynsrartax UCNbITAHWIA (MPOTOKOMN UCNLITAHUIA) OOMKHA XPaHUTLCS Yy BNagensLua
PAM.

7.16 B cny4yae ecnu ucnelTaHUs NpoBogMNUCE NO UHUUMaTUBe npowdsoautens [PAM, nHdopmauyuns
0 pesynbTatax UCMbliTaHWiA (MPOTOKON WCMbITAHUA) OOMKHA NPeAoCTaBNAaATLCSH UM CyObeKkTaM 3MeKTposHep-
reTuKu, BrnageowmMm Ha npaee cobCTBEHHOCTU UMW MHOM 3aKOHHOM OCHOBaHuu 3C, BXoOAWMMKM B COCTaB
3NEeKTPO3HEepreTM4eckorm CUCTEMbl UMK NPUCOEOMHAEMbIMU K HEW, NPWU NPOBefeHUMU 3aKYNOoYHbLIX npoueayp
Ons nogTeepxaeHus cooteetcTeua [PAM TpeboBaHuaM HacToALero ctaHgapTa.

7.17 WHdopmaums o pesynsratax MCNbITAHWA, NonyvYeHHas cyObekToMm onepaTUBHO-AMCNETYEPCKOro
ynpaBneHus B ANeKTPO3HEepreTuke B COOTBETCTBUM € 7.14, JOMmKHa CUCTEMATU3NPOBATLCA U pasMeLlaTbes Ha
ohuumnaneHOM canTe cybbekTa onepaTWBHO-AWCMNETYepCKOro YrNpaBrieHUsa B 3MEKTPO3HepreTuke UM MHOM
o0LlenocTynHOM pecypce B ceTu MIHTepHeT.
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MpunoxeHune A
(o6azaTtenbHoe)

MeTopguka npoBeAeHUs UCMNbITAHUA CUCTEMbI FPYNNOBOro perynMpoBaH1MA akTUBHOW MolwHocTu M3C
Ha MatemMaTU4ecKOW Moaenu 3HeprocucTemMsl ¢ ucnonb3osaHuem NAK PB

A.1 Obwmre nonoxeHunna

A.1.1 HacTosuwasa MmeToauka OomKHA NPUMEHATLCA ANS NPOBEPKM anropuTMOB (PYHKLUMOHUPOBaHWUS U NapaMeTpoB
PAM Ha maTemaTtudeckor Mogenw aHeprocucTemel ¢ ucnons3osaHuem MNAK PB tTuna RTDS (Real Time Digital Simulator)
unu nHoro MNMAK PB npu obecnedeHuy nonyyeHnss Ha HeM NepexofHbIX MpoLeccoB, CBONCTB MaTtemMaTMyeckon Mogenn u
pe3ynsTaToB NPOBEPKKU anropuTMoB 1 napameTpoB [PAM, aHanoruyHbIX nepexogHbLIM npoLleccam, CBOMCTBaM MaTeMaTu-
YecKoW MOZEenu v pesynsratam NpoBepKU anroputMoB U napameTpoe TPAM, nony4eHHBIM Npy MCNOMNbL30BaHWUKM Matema-
TUYECKOW MoJenu aHeprocucTemsl, cosgaHHon B RTDS.

A.1.2 Wcnone3oeanne [AK PB otnuyHoro ot RTDS Tuna gonycTMmo npu peanu3auuy Ha Hem nepexogHblX npo-
LIECCOB M pPe3ynbraTtoB UCMbITaHUIA, MOEHTUYHBIX NEPEeXoaHbIM NPoLeccaM 1 pesynsratamM MCNbITaHWA, NONyYeHHbIM Npu
MCMNonb30BaHUU BEPUPULMPOBAHHOW CUCTEMHLIM OMepaTopoM MaTemaTuyeckoW Modenu, cosgaHHon B MAK PB tuna
RTDS, unu dpusnyeckor Mogenu aHeprocucTeMbl (danee no TeKCTY HacToswero pazgena ykazaHHoele MNMNAK PB coBmecTHO
umeHytotea RTDS).

[Mpw ncnone3oBaHuKM ANs co3gaHus matemarudeckon mogenu sHeprocuctemel MNMAK PB otnvunoro ot RTDS tuna
onpeeneHne MAEHTUYHOCTY NePEXOaHbIX MPOLECCOB M Pe3ynsTaToB UCLITaHui (Danee — Bepudmkauus matemaTuye-
CKOW MOAEenu) BbINOMHAETCA CUCTEMHbBIM OMNEPATOPOM.

A.1.3 [ins eepudurkaunm MateMaTMYECKON MOAENM OpraHM3aLUmns, NpoBoasALLas UCNbITAHWA, A0MKHA:

A.1.3.1 MNpegocTaBuTe CUCTEMHOMY OMEpaTopy OCHOBHLIE AaHHBIE O MATEMAaTWYECKOW MOAEN 3HEPTrOCUCTEMBDI,
cosgaHHoi ¢ npuMeHeHuem MNMAK PB, cogepxaliuve:

a) ceegeHust 06 annapatHou YacTtu NMAK PB, BkniovarLwwme:

- KONMMYECTBO W TWUM BbIMMCINUTENbBHbBIX NPOLECCOPHBIX MaT, BIMOMHALWMX (PYHKLUMW pacyeTa B PEXUME peanbHoro
BpEMEHW;

- KONMYECTBO M TWUM YCTPOWCTB aHanoroBoro Beleoga, BBoAa, AUCKPETHOIO BbIBOAA, BBOAA C YKa3aHUEM KONMMYecTBa
KaHarnoB 3TUX YCTPOWCTB U OCHOBHLIX XapaKTepUCTMK UX BXOOHLIX UMK BbIXOOHbLIX CUTHAIOB;

- KONUYECTBO W TUM YCTPOWCTB, BbINOMHALIWX NpecbpasoBaHne (YCUNeHWe) aHanoroBbiX CUrHanoB ¢ yKkasaHuem
KOMWYECTBa KaHamnoB 3TUX YCTPOWNCTB U OCHOBHLIX XapaKTEPUCTUK UX BXOOHbLIX UMK BbIXOOHLIX CUTHAMOB;

0) ceBegeHus o npegnaraeMelx cxemax nogknwoyveHus NPAM k annapatHown yactu MNMAK PB ¢ ykasaHuem B3avmo-
CBAA3ei (DU3MYECKUX BXOOHbLIX M BbIXOOHLIX CUTHAIOB M MX NpegHasHa4YeHusa B MaTeMaTUYECKON MOAEN 3HEPrOCUCTEMBI,
peanusoBaHHou B [TAK PB;

B) CBEOEHMA O MaTeMaTUYECKON MOOENWU 3HEPrOCUCTEMbI, BKIHOYAOLIME ONUCAHUE:

- cxembl (Habopa cxeM C yKkasaHWeM Mx KOnu4yecTea) MaTeMaTUYecKkon MOENN 3HEPTOCUCTEMBI;

- BO3MOXXHOCTEW BbIMONHEHUA NEPEKIIONEHNIA 1 MOOENUPOBAHNA CXEMHO-PEXMMHbBIX YCIOBUNA;

- ANEeMEHTOB, MOCPEACTBOM KOTOPLIX BbIMNONHAETCA MOAENMPOBaHUE AENCTBUA YCTPOWNCTB PENENHOW 3awwmThl 1 aB-
TOMaTUKH;

- 3NIEMEHTOB, BbINONHAKLLWMX N3MEPEHMSA NApPaMETPOB 3MEKTPOIHEPTETUHECKOTO peXnmMma ANa YCTPOUCTB peryrnmnpo-
BaHWs U NS PETUCTPaLUK;

- CUCTEMbI PETUCTPaLMKU NapaMeTpoB 3MNeKTPOIHEPreTUHECKOTO PEXMMA.

A.1.3.2 TlpoBectTn c wucnonb3oBaHWeM CO34aHHOW MaTeMaTU4eckoW MoZenu SHEeprocUcTeMbl 3KCMEPUMEHTLI
(13 yncna aKCnepuMeHTOB, yKasaHHbIX B Tabnuue A.23) B oTHoweHnn MPAM, paHee C NOMOXWTENbHLIM pPe3ynbTaToM
npoLllealiein UCnbITaHusa Ha Apyro BepurLMpoBaHHON MaTeMaTUYECKON MOAENM SHEPTOCUCTEMBI, CO3AaHHOMN C UCMOrMb-
3oeaHvem RTDS, v npeacTaBuTh pesynsTaThl TAKUX 3KCNEPUMEHTOR CUCTEMHOMY OnepaTtopy And BepudukaumMm matema-
TUYECKOW MOAENW.

A.2 MNopagok NnoaroToBKKU U NpoBeAeHUA ucnbitaHuu NPAM

O6bem paboT, cBA3aHHbLIX C NOANOTOBKOW U NpoBedeHUeM UchbiTaHui TPAM, BLINONHAETCA opraHu3aunen, ocy-
LLECTBMAAIOLLEN UCMBITAHWUA, U JOMKEH BKMKOYATE CriedyoLue aTansbl:

- NPEABAPUTENLHLIA aHanu3 OOKYMEHTOB WU MHopMaLMmW, NpencTasneHHbIX BnagensUem yCTponcTea ans npose-
aerHna ucneitTaHuin NPAM;

- paspaboTKka nporpammbl UCMbITAHWIA, BKNOYaa paspaboTky cxembl nogknoveHns obpasua NPAM k matematuye-
CKOW MOAEnu 3HEpProcMcTeMbl, CO34aHHOM C ucnonb3oBaHveM [NAK PB (ganee — TecToBas Mo4eNb 9HEProcUCTEMBI);

- NOAroTOBKA W HAcTpOWKa TECTOBOW MOAENW 3HeprocucTeMsl Ana nporeeHus ucneiraHui MPAM;

- npoBefdeHne ucnbiTaHuin TPAM Ha cooTBeTCTBUE CUCTEMHBIM TEXHWYECKUM TpeboBaHWsM Ha TeCTOBOW MoAenu
3HEepProcuUcTEMbI, aHanu3 pesynsTaToB 1 opopMneHne NpoTOKONa UCTILITaHWUIA.

[Ons npoBegeHws ucneiTaHuii Bnageney MPAM pomkeH nepegate opraHv3auun, OCYLWECTBNAIOWEN MCMbITaHus,
oguH obpasel NPAM v cornacoBaTh C HEW CXeMbl ero NOAKMHYeHWs K MHTepdercHbiM Brnokam MAK PB.
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A.3 MNpeaBapuTenbHbLIA aHaNU3 QOKYMeHTaUKMKM Ansa npoBefeHua ucneitaHuin N'PAM

Mepen npoeegeHuem wcneitaHuid [PAM opraHuzaumei, oCyLECTBMSIOWENA UCMbITAHWA, NPOBOAMTCA aHanus Jo-
KYMEHTOB W MHdOpMaLWK, npeacTaBneHHslx BrnagensueMm MPAM B COOTBETCTBUM C HACTOALMM CTAHAAPTOM, C LENLH
npenBapuUTentHOM OLEHKWM OCHOBHBIX TexHWYecknx xapaktepuctuk TPAM Ha cooTBeTcTBME TpeboBaHMAM HaCTOALLEro
cTaHgapTa.

A.4 PazpaboTka, HacTporKa U NOAroTOBKa TECTOBOM MOAENN 3HeprocucTeMbl

A.4.1 O6wme TpeboBaHUA

A.4.1.1 TectoBas mogens aHeprocucTemsl, paspabotaHHas B NMAK PB, gomxHa Bkntovaths:

- MOAENW CUHXPOHHbLIX FEHEpPaTOpPOoB (rMaporeHepaTopoB K TypboreHepaTopoB), TpaHcopMaTopoB, NMHUIA anek-
Tponepenay4y, KOMNIEKCHBIX Harpy3oK, LWWH HEM3MEHHOro HanpsxkeHuda, APB, cucteMm Bo3byxaeHus, TypOuH (rugpaenu-
YeCcKMUX W TeMSOBbIX) U X CUCTEM aBTOMATUYECKOrO PErYIMpOBaHUS;

- 3NeMeHTbl, 06ecneymBaloLLMe BO3MOXHOCTE OCYLLECTBNSATE PYYHOE YNpaBneHne MOLLHOCTLIO U CKOPOCTLH) TeHe-
paTopoB;

- anemeHThl, obecneynBaloWne MOAENMPOBaHME OENCTBUS YCTPOWUCTB 1 KoMmnnekcos P3A;

- anemMeHTbl, oGecneynBaloLne KOHTPOMb U PErMCTPaUMIo NapaMeTpPoB ANEKTPOIHEePreTUYECKOro pexma.

A.4.1.2 TecToBas Mogenb 3HEProcUCTEMbl OOMKHA UMETb BO3MOXHOCTb OCYLLECTBIEHNS BCeX HEODXOOUMbIX 3KC-
NepYMEHTOB B COOTBETCTBUM C nporpamMmmoi ncneitaHnid FPAM Ha cooTBeTCTBME CUCTEMHBIM TEXHUYECKUM TpeboBaHuaMm,
npeaycMOTPEHHBIM HACTOSLMM CTAaHAapTOM.

A.4.1.3 TecToBas Mogenb aHEProcUCTEMbl AOM¥Ha obecnevynBaTb BO3MOXHOCTb noaknodeHust [PAM B cooTeeT-
CTBMM C gokyMeHTauuen npouseogutens [PAM k anemexTtam MNAK PB, goctatouHoi ons KoppekTHoro dpyHKUMOHUpOBa-
Hus paboTel anroputmor [TPAM, 1 noseonstoLlee obecnevmBaTth agekBaTHoe dyHKUKMOHWpoBaHue TPAM npu BeINOMHEHWW
BCEX 3KCMEPUMEHTOB NPOrpaMmMbl MPOBEPKU.

A.4.2 TpeboBaHUA K MOOeNsAM 3MeMEHTOR TECTOBOW MOAENU 3HEProcUCTEMbI

A.4.2.1 Oblwas cxema TECTOBOMA MOAENW 3HEProCUCTEMbI C IKBMBANEHTHbIMK reHepaTopamu (1) 1 KOMNNeKCHbIMK
Harpyskamu (H) npuBeneHa Ha pucyHke A.1.

A.4.2.2 Cxema Bblgaym mowHocTh '3C gormkHa BKNoYaTh:

- WwecTb [A ¢ BNoYHbIMK TpaHcopMaTopamu;

- OPY Ha HanpsixkeHun 500 kB, BbINOMHEHHOe Mo NonyTopHOW CxeMe;

- OPY na nanpskenun 220 kB, cocTosiwee u3 aByx cekumin wuH no ase CLU B kaxgoii;

- Ara aeToTpaHcdopmatopa 500/220 kB;

- BolkntodaTenu (B) v pasbeauHutenu (P).

[pa rugpoarperata gomkHbl ObITk NnogknoveHsl K OPY 500 kB, a yeTbipe — Kk OPY 220 kB B COOTBETCTBUM CO CXe-
mamu matemartudecknx mogener OPY 500 kB n OPY 220 kB, npegctaBneHHbIMK Ha pycyHkax A.2 n A.3.

A.4.2.3 MNapameTpbl NMMHWA aNeKTponepeaayy AOMKHbI 3aaBaThCa B COOTBETCTBUM ¢ Tabnuuen A.1.

Tabnuuya A.1—TlapameTpel Mogenei BJl1 B TecToBoW Mogeny aHeprocucTemsl

Haseanue R, X, B
nonyoe KOpOTKOE Om MKCKM

Y3en 1 (wnHel 500) — Y3en 4 Bl 1-4-1 12 240 -1200
Y3en 1 (wuHel 500) — Y3en 4 BN 1-4-2 12 240 -1200
Yaen 1 (wnHel 500) — Y3en 5 B 1-5-1 12 240 -1200
Y3en 1 (wnHbl 500) — Y3en 5 B 1-5-2 12 240 -1200
Y3en 4 — Ysen 5 BN 4-5 6 60 -600
Y3en 2 (wnHbl 220 CLU1) — Y3en 3 Bl 2-3-1 1 5 =30
Y3en 2 (wunbl 220 CLLU1) — Y3en 7 BN 2-7-2 3 15 -90
Yaen 2 (wnhbl 220 CLU2) — Y3en 3 Bl 2-3-2 2 10 -60
Yaen 2 (wnHbl 220 CLU2) — Yaen 7 BN 2-7-1 1,5 7,5 —45
¥Y3en 2 (wnnel 220 CLU2) — Y3en 6 BNl 2-6 2,5 12,5 -75

MpumevaHne — B Tabnuue vcnonb3oBaHbl cregyowme obo3HaveHns:

R, — aKkT¥BHOE CONPOTUBMNEHWE NPAMOW NOCNEeA0BaTENbHOCTY MUHNN;

X — WHOYKTMBHOE CONpOTMBNEHWE NPAMOI NOCMNEed0BaTENEHOCTN AINHNK,

B — eMKoCTHas NpoBOANMOCTb MPSIMOW NOCNefoBaTENLHOCTH NMMHUN.
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Ysen 4 Yaen 5
Yaen 1
CLU 500 kB g% T5-6
1AT 1T 2T ZATQ Y3en 6
_/ \/
T 600
1TA 2TA
Yaen 2 1CLLU 220 kB 2CU 220 kB Y3en 2 B
) :
3. a7 @ 5T 6T |
© © © ©
en3 | 3ta 4rA 5TA 6rA — Yeen7
T 300 T 700
H 300 H 700
H — Harpyska; [ — reHepatop
PucyHok A.1 — OBLan cxema TECTOBOW MOLENW SHEPrOCUCTEMBI
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BN 1-4-1 A =1]] 1-4—2A BN 1-5-1 ‘ BN 1—5-2A
2CLU 500 kB
B-BN141 || B-B/142 | B-BJ1151 | B-B/1152 |
B-1AT-B141 m B-1T-BN142 [|] B-2AT-B1151 m B-2T-BN152 [I]
B-1AT || B-1T || B-2AT || B-2T ||
1CLU 500 kB
1AT 1T 2AT 2T
Pr-1TA | Pr-2ra |
B-1AT-220 m B-2AT-220 [[l
Y O, ¥ O,
kK OPY 220 kB 1A k OPY 220 kB 2rA
1CW e 2Cllc2
B — Bbiknovatens; Pl — pa3beguHWTENb reHepaTopHbIi
PucyHok A.2 — Cxema mogenu OPY 500 kB
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A.4.2.4 TlapameTpbl TpaHCcOpMaTopOB WM aBTOTpaHcOpMaTopoB AOMKHLI 3aaBaTbCH B COOTBETCTBUM C Tabnu-

uen A.2.
Tabnuya A.2—apameTpkl TpaHchopMaToOpPOB 1 aBTOTPaHCOPMaToOpoB TECTOBOW MOOEMNNU 3HEPrOCUCTEMBI
Ug Uy R, X, B G
Haseanue
kB KB Om Om MKCum MKCUM
1T 525 15,75 1;5 90 0 0
2T 525 15,75 1,5 90 0 0
3T 242 15,75 0,5 16 0 0
4T 242 15,75 0,5 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 75 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

MpumeyaHune — B Tabnuue ucnone3oBaHel cnegylowe obosHaYeHUs:

Ug — HOMMHarnbHOe HanpshkeHne 0BMOTKM BbICLLEND HaNpPsXXeHUa TpaHcgopmaropa;

Uy — HOMMHanbHoe HanpsbkeHue 0BMOTKKM HMBLLEro WNKU CPEeAHEro HanpskeHna And TpaHchopMaTopoE U aBTo-
TpaHcOpMaTOpPOB COOTBETCTBEHHO;

R, — aKTUBHOE CONpPOTMBMEeHNe NPSMON NocneaoBaTenbHOCTH TpaHchopmaTopa (Ans asToTpaHcHopMaTopoB —
COMPOTUBIIEHME MeX Y 0OMOTKaMK BbICLUETO M CPEAHEr0 HanNpsXKeHUs);

X, — WHOYKTUBHOE COMPOTMBINEHWE NPSAMOW NoCneaoBaTenbHOCTU TpaHcdopmaTopa (Ana asToTpaHcopmMarto-
pPOB — COMPOTUBIEHWE MEXAY 0BMOTKAMK BbICLUETO M CPEOHEr0 HanpsKeHUs);

B — vHAOYKTMBHas NpoBOAMMOCTL TpaHchopmaTtopa (cornacHo M-obpazHoi cxeMe 3amelleHns TpaHcdopmaTopa);

G — aKTMBHasa NPOBOAMMOCTL TpaHcopmMaTopa (cornacHo -obpa3Hoil cxeme 3aMelleHns TpaHcgopmaTtopa).

A.4.2.5 MNapameTpbl reHepaTOPOB OOILKHbI 3a0aBaTbCA B COOTBETCTBMM € Tabnuuen A.3.
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A.4.2.6 NeHepaToOpbl TECTOBOW MOLENW SHEPrOCUCTEMbI A0MKHbI ObiTb OCHALLEHbl MaTeMaTUYeCKMMU MOLENSAMMU
TUPWUCTOPHLIX CUCTEM BO3BYXOEHUS U perynsTopoB Bo30y»KAEHWA cUnbHOro aencteusa. Matemartudeckas Mogens TMpu-
CTOPHOW cucTeMbl Bo3BYyKaeHUs1 npueeaeHa Ha pucyHke A.4.

BbixogHow curHan

APB—™

1
1+pTg

Te=004c

-2,0

2,0

BbixogHoW curHan

CB

P — KOMNJieKcHan nepemeHHas (npeobpasosanus flannaca), CB — cuctema Bo3byxaeHns; T — NOCTOAHHAA BPEMEeHU

PucyHok A.4 — Cxema mateMaTU4eCcKkorW MOOENN TUPUCTOPHOW CUCTEMbI BO30YXOeHNs

B kavecTBe perynaTopoB BOSﬁy)K,EI,eHMH AOIKHa UCNOoNMb30BATLCA MOAENL PErynaTopa BOSﬁy}K,D,E,‘HMH, cxemMa U napa-

METPbI KOTOPOro npueBeaeHsbl Ha pucyHke A.5 1 B Tabnmue A.4. B mogenu gomkHbel BeiTe peanv3oBaHsbl:
- NpoNopUMOHansHo-UHTerpansHo-anddepeHLManbHbIA PerynsaTop HanpsiKeHus,

- KaHan perynupoBaHu1si Mo nepBoi NPOM3BOAHOM TOKa poTopa;
- KaHan perynMpoBaHns Mo OTKIIOHEHUIO YacToTkl HaNPAXEHUA CTaTopa;

= KaHan perynmpoeaHua no I'IepBDﬁ I'IpOVISBO,EI,HOﬁ HaCTOTbl HANPAXEHWA cTaTopa.

Mopgene perynatopa Bo3byaeHwsa AomkHa 6biTe J0MONHEHa anropuTMamMiu:
- penenHon dopcupoBKK BO3OYKOEHUS,
- BNOKMPOBKM KaHaIoB perynMpoBaHnaA Mo OTKIIOHEHMIO U NEPBOIA NPOM3BOAHON YacTOThI HAMPSIKEHUA cTaTopa npu

W3MEHEHUM YacToThl B aHeprocucTeme co ckopocTteio 0,05 Mu/c v BeIwe.

Tabnuya A4 — HacTpoedyHble napameTpsl APB reHepaTopoB

3HaveHus koathhULMEHTOB yCUNEHNA 1 NOCTOAHHbIX BpemeHn APB
HassaHue
reHeparopa Kou Kiy Tint Kaje Kot Kiy
€.B.H./e.H.c. e.B.H./e.H.c./c c e.B.H./e.T.p./c e.B.H./lTy e.B.H./ly/c

1A 15 5 3 0,5 3 2
2IA 15 5 3 0,5 3 2
3rA 15 5 3 0,5 3 2
4TA 15 5 3 0,5 3 2
5TA 20 4 3 05 0 0
6IA 15 5 3 05 3 2
600 15 5 3 0,5 3 2
500 15 5 3 0,5 3 2
r400 15 5 3 0,5 3 2

M pummedaHune — B Ta6nnue MCNonb30BaHbl cnegywune CoOKpalweHna 1 0Bo3Ha4eHus:
€.B.H. — ehHuua BOBﬁy)KﬂEHVIH HOMWHanNnbHada,
€.H.C. — edVHWLa HanpAXeHuna ctTaTtopa;
e.T.p. — edVHNLUa TOKa poTopa.
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P — KOMNMNekcHas nepemeHHas (npeobpasosanua Nannaca); K;, — K0ahULIMEHT yeuneHusa NponopLMoHansHoro kaHana perynsropa

HanpsXXeHWs (N0 OTKNOHEeHUKD HanpsxeHws); K, — ko3 duumeHT yeuneHns audepeHumansHoro kaHana perynatopa HanpseHns

(no npoussogHon HanpsxeHus);, Kj; — KOAMUUMEHT yCUNEHWUs KaHana CUCTeMHOW cTabunusaumn no 4acrorte Hanpsbkenus, K —

KOSHMULMEHT YCUMNEHUs KaHana CUCTEeMHOW CTabunnaauun no Npou3soAHON YacTOTbl HAaNPAXeHUs; K, — KOS(MhULMEHT ycuneHus
KaHana BHyTpeHHel cTabunuaauun no NPoM3BoAHOKM Toka potopa; T — NocTosHHAS BPEMEHMU.

PucyHok A.5 — Cxema maTemMaTu4eckor Mogenu perynstopa Bo3by»geHUs cunbHoro AeUcTBuUs

A.4.2.7 MaTematnyeckas MOAENb Y3ana KOMMNIEKCHOW Harpy3Kky A0IKHA BKIKYATL CTATUMECKYHO HarpysKy ¢ 3afaH-
HBIMW CTATUYECKUMI XapaKTePUCTUKAMU MO HaNPsKEHUHD M YacToTe. BenuyvMHa CTaTUYMEecKON Harpyaku akTUBHOW W pe-
aKTUBHOM MOLLHOCTEN OOMKHA 3a4aBaTbCs B COOTBETCTBMM ¢ TpeGoBaHUAMU aKCMepMMeHTOB. B npouecce npoBeneHUs
3KCMNEPUMEHTOB (NP U3MEHEHWUN BEMUYMHBI HATIPSHDKEHUA 1 YaCTOThl HANPSHKEHUA B Y3re MOAKIIOHYEHNUA) 3TU MOLHOCTY
OOIMKHBI M3MEHATLCA COTMACHO CTATUYECKMM XapakTepUCTUKaM Harpy3Kku Mo HaNpsKeHWo U YacToTe, KOTOPbIE ONvChIBa-
HOTCSH CneayWUMI BeIPaXKEHUAMU:

2
U AFY)
Far =FBir_yor-|@ tay——+az| —— : 1+kHFf_ , (A1)
HI.H. HI.H. H
2
U u
QHF = QHrinT ‘| bg + by U + by ) (A2)
HI.H. HI.H.
roe PHr_yCT (QHr_yCT) — 3ajaHHasi aKTMBHas (peakTUBHAas) MOLLHOCTb B y3re Npu HOMWHANbHOM HanpsieHuu u
4acToTe;
18
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U — 3HayeHue HanpskeHus NpsaMOo MOCnefoBaTenbHOCTM B Y3ne MOAKMIYEHMA Harpysku

(M3MeHSAEeTCA B NPOLEcce 3KCNepuMeHTa);
U,-,, — HOMUHANbHOE HanpsiKeHWe yana Harpysku;
Af — 3Ha4YeHWe OTKNOHEeHMWS YacTOTbl HANPSKEHWs B Yane NOAKMTIYeHs Harpyakn (M3MeHsaeTcs

B MpoLEeCcCce 3KCNepuMeHTa);
f, — HOMWHAnNbLHasA YacToTa Ha y3ne NOAKMIOYEHUS HArpy3KK;

H
ag, a4, 8o, by, by, by — KOIPPUUMEHTLI CTATUHECKON XapaKTEPUCTUKM HArpy3KU Mo HaNPsKeHWo AN akTMBHOW K
peakTMBHOW MOLLIHOCTH;

k. — perynupyiowmin achhekT Harpyski no 4acToTe npu NOCTOAHCTBE HANPSKEHWs B yane Ha-
TPY3KH.

HomuHanbHbIe MOLLHOCTK Harpy3oK, 3HavyeHns KoaULMEHTOB CTAaTUHECKOW XapakTepUCTUKN Harpy3kn 1 perymnu-
pytoLLero adpgpekTa Harpy3km JomkHbl BbITb NPUHATEI cornacHo Tabnuue A.5.

Tabnuya A5 — [NapameTpbl HArpysKu

HomuHaneHasa mowHocT, MBT
Harpyata OBUraTensHon CcTaTU4ecKomn o & g by By Ko
Harpysku Harpysku
H 300 500 300 0 0 1 0 0 1
H 700 330 200 0 0 1 0 0 1
H 600 670 400 0 0 1 0 0 1
H 500 2700 1440 0 0 1 0 0 1
H 400 49200 26240 0,1 0,9 0 0,5 0,5 0

A.4.2.8 TectoBasa Moferns 3HEProcUCTEMBI A0OMKHA BKNOYATL MOAENL TYPOWH 1M MX perynsTopoB AN 9KBUBAnNeHT-
Hbix arperaToB (500, 600). JaHHble Mmogeny HeobxoauMO MPUHATE B COOTBETCTBUM € pucyHKkoM A.6 1 napameTpamu B
cooTBeTcTBUK ¢ Tabnuuen A.6. [ina arperata 400 gomkHa npMHUMaTECHa Mogens TypbuHel, obecnevrBaroLLen NnocTosH-
CTBO MOLLHOCTK Ha ee Bany (Pm = const).

Tabnuua A6 — NapameTpbl perynatopoB CKOPOCTU U TYPBUH 3KBMBANEHTHLIX arperaToB

3HaveHune ona arperaTa
rapEhe 500 600
£ 0,0015 0,0015
Bp 0,08 0,06
7. 0,3 0.1
Tvia 20 30
Tt 40 70
Tio 300 825
Tup 0,5 0,3
Tip 9 7
K p 0,6 0,7
VCVmax 0.1 0,1
VCVmin —1 -0,5
CVax 1,05 1,05
CVin 0 0
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CV,

max

Prof ¥ Vovmax L

Y
+
i3]

Y
¥
|_‘

"
o - - 2 —
N iA _/‘ 5
Ao -£ 1 Vevmin cv,
—_— —- min
€ B,
14 pTiq, + P°T,
. Kia i k2 o 1 ol 1-K, ol = P,
1+ PpThqp + P T 1+pType 4

1
T+pTep

> Kip

p — KOMMMekcHas nepemeHHan (npeobpasosanus lannaca), P, — mMexaHu4eckas MOLWHOCTb Ha Bany TypbuHsl, o.e.; P, — 3afaHue
Nno akTUBHOW MOLUHOCTW reHepatopa, 0.e.; A® — OTKNOHeHWe CKOPOCTW BpalleHus rugpoarperata OT HOMWHANbHOW, O.€.;
Ve max — MaKCUManbHas CKOPOCTb OTKPbITUA PErynupylowmnx knanaHoe, 0.e./C; Veoyni, — MWHMManesHas CKOPOCTb 3aKpbiThA
perynupywmx. knanados, o.e./c; CV, . — MakCuManbHOEe MOMNOMEeHWe perynupylolmx knanavos, o.e.; CV . — mMuHUMansHoe
NoNoXeHWe Perynupylowmux KnanaHos, 0.e.; € — BeNUYMHA 30HblI HEYYBCTBUTENLHOCTW N0 YacToTe, O.e.; Bp — ¢cTatmaM Mo YacroTe,
0.e.; Tyqar Tiapr Typ — NOCTOSAHHBLIE BPEMEHM, YNPOLWEHHO XapaKkTepuaylollne nosefeHue OCHOBHOrO Tennocunosoro obopyaosaHws
¥ Pa3NNUYHbLIX CUCTEM PErynupoBaHus, ¢; T, — 3KBMUBANEHTHAA NOCTOAHHAA BPEMEHW MAaBHOO CepBoMOTOopa, C; T p — NOCTOsAHHARA
BPEMEHW YacTu BbICOKOMD AasfneHus TypbuHbl, ¢; T p — NOCTOSHHAA BPeMeHW NpoMeXyTOYHOro neperpesa, ¢; K, — fdonsa napa B

NPOMEKYTOHYHOM Neperpese, ¢
PucyHok A.6 — CxeMa MaTeMaTU4eCcKon MOOEmNU PErynATOPOB CKOPOCTU U TYPBUH SKBMBANEHTHLIX arperaTtos

A.4.2.9 TecToBas Modenb aHeprocUcTeMbl OOMKHA NpegycMaTpuBaTh BO3MOXHOCTE paboTtel TPAM ¢ mogenamu
OI'P, ocHalWEeHHbIX cneaywyMMi TUNnamMmu Mogenei ruapoTtypbuH:

- pagMansHO-0CEBLIE BEPTUKANLHLIE;

- NponennepHele BepTMKanbHele (M NMOBOPOTHO-NMONACTHLIE BEPTUKANbLHLIE C (PMKCUPOBAHHLIM MOMNOXKEHUEM Mnona-
cten paboyero koneca);

- OuaroHarnbHbIE BEPTUKANBHbIE;

- NOBOPOTHO-NIONACTHLIE BEPTUKATBHbIE.

A.4.2.10 MatemaTnyeckad Modenb paguansHo-0CeBOM TYpOWHLI OOMmMKHA 3a4aBaTbCA B COOTBETCTBUMM C PUCYH-
kom A.7, a ee napameTpbl B COOTBETCTBUM € Tabnuuen A.5.

BaancHble BEMUUMHBI N0 OTKPLITVIO HAaNPaBNALLIEro annaparta, pacxody Bodsl v Hanopy nepen TypbuHoi (G, Q,,
H,,) BoibuparoTcs Takum 06pazom, YToBkl NPy HOMWHANBHOM HaNope, HOMUHaMNLHOW YacTOTE BPALLEHUA, HOMWUHATNBHOM Ha-
NpsbKeHUW cTaTopa, HOMUHANBLHON aKTMBHOW M peaKTUBHOWM MOLLHOCTU reHepaTopa obecneynBannck e0UHUYHbLIE BEMWUYMHBI
G, QH.
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0]
=+ | Ao ol (H,) 15—l T I/D’_5
— i ol > beta > —
mHGM o
-0,2
Function Al
L _olx 3 2 v — L 5
y=-0,7x"+1,2x" +0,5x LI Function H
0,001 Bl | X ¥ PN -
X y= ¥ /|
Q 0,001
—- Kan I - z Pm
5 ez X = P HQ b——
| — - = x T
+ = Qp Lt
L —|—.
Qp
— KomMnnekcHaa nepemexHas (npeobpasosanuns flannaca); ® — ckopoCTe BpalleHus ruapoarperata, o.e.; o, — HOMWHaneHas
P p (npeobp. n ) p p poarp Liom

CKOpOCThL BpaLUeHWs ruapoarperarta, 0.e.; Am — OTKMNOHEHe CKOPOCTU BpaLLeHWs rnapoarperata oT HOMUMHAmNbLHOW, 0.e.; ¥ — oneparop

cymmuposaHus; [ — onepartop npouseeaeHus (aenexns), beta — koapUUMEHT MEXaHUYECKOro AemnupoBaHus, o.e.; Q. — notepu

XOrI0CTOro X0Aa, 0.e.; Ky, — KoadhhWLMEHT NoTepb XOMOCTOrO X044, 0.€.; G — 3Ha4eHWe NOMOXKEHMS! LUTOKA CEePBOMOTOPA HanpaenatoLero
annapata, o.e.; Q — pacxop Boapl, 0.e.; H — Hanop nepeq TypbuHo#, o.e.; P,, — MOLLHOCTb TYpBKHbI, 0.€.

PucyHok A.7 — Cxema maTeMaTU4eckon Modenn paguanbHo-oceBon TypbuHbl M3C

Tabnuya A7 — [NapameTpbl MaTeMaTU4eCcKOW MOAENU paguansHo-oceBon TypbuHel F3C

MNapameTtp 3HauyeHne
beta 1
Qy 06
Kan 0,12
H, 0,941
Q, 1,103

A.4.2.11 Marematmyeckass MOQENb AMaroHanbHOW MOBOPOTHO-MONACTHON TYpBWHBI M MaTeMaTnyeckas Mogenb
OCEBOI NOBOPOTHO-TIONACTHON TypPOWHbI OOMKHLI 3a4aBaTbCA B COOTBETCTBUM C PUCYHKOM A.8, a ee napaMeTpbl B COOT-
BETCTBWM C Tabnuuen A.6.

BasucHble BeNUUMHBI MO OTKPLITUIO HANPaBMAIOLEro annaparta, pacxofy Bofkl M Hanopy nepepd TypbuHow (G, Q,,
H,) BeiBupatoTcs Takum 06pasom, YTobbl NP HOMMHATEHOM Hanope, HOMUHAINBHOM YacToTe BPALLEHVs!, HOMUHANBHOM Ha-
NPSXKEHWN CTATOPA, HOMUHANBHOW aKTUBHOW M pEaKTUBHOW MOLLHOCTW reHepaTopa o6ecnevmMBanich eQUHUYHBIE BENUYUHBI
G, Q,H.
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o}
L+ Il Aw (H )5 x 11 =
o n % [ beta
U‘)HOM
-0,2
- 10
G . \ 2Funct:o; E I L. |
y=0,12x" - 0,74x" + 1,62x X 11 Function 3
0,001 Bai X y el
=X y= xz
B Function Function Q | 0,001
-] X Vi—P—=ix Y
y=x;615 = _04x%° +1,4x
T-nm9 [ —l
i Mo — Ninr +
X x — Ninf —={+ ¥l
@ Lx I W is Function| ‘={X H_ i ]
b4 I =X xzy x .
= +
H.f | Function - 11 j. L A RE
X - x
e e y
1 -
Q
Lo 1
x —
KQm‘ b4 Lot — P
3 i N H.Q, —=
+ an ™~
il _| pa ol
Q, ¢

F, — Tekywee sHaveHue yrna noBopoTa nonacter pabodero Koneca, °; ng, N;,s — KOAPDUUMEHTEI, ONpedensiolme sHaveHe

PucyHok A.8 — Cxema maTemMaTM4ecKoi MOAENN NOBOPOTHO-NONACTHON TypbuHbl [3C

Tabnuua A.8 —NapameTpbl MaTEMATUYECKON MOAENM NOBOPOTHO-NONACTHON TYpBuHbl 3C

MapameTp 3HaueHue
beta 0,6
Qpy 06
Kant 0,12
KG 1,06
Mo 0,7
Ninf 0,25
H, 0,941
Qn 1,103

ko3 hULUMEHTA NONEIHOTO AEWUCTBUS TYPEUHBI B PA3NUYHBIX KOHTPOMNbHBIX TOYKAX, O.e.

A.4.2.12 Martematnyeckas MoAenb nNponennepHon TypbuHbl W MaremaTvyeckas MOAENb NMOBOPOTHO-NONACTHOM
TYypBMHBI C (PUKCUPOBaHHEIM MONOXeHWeM nonacTel AoMKHLI 3a4aBaTkCs B COOTBETCTBUM C pucyHKkoM A.9, a ee napame-
Tpbl B COOTBETCTBUK C Tabnuuen A.8.

BasncHble BENUUMHBI MO OTKPLITUIO HAaNPaBNALLEro annaparta, pacxofy Bofbl v Hanopy nepen Typbudoi (G,,, Q,,
H,,) BeiGuparoTcs Takum 06pazom, YTobkl NPy HOMUHANBHOM Hanope, HOMUHaMNLHOW YacToTe BPaLLEHWA, HOMUHATNBHOM Ha-

NpAXeHUM CTaTtopa, HOMMWHAaNbLHOMW aKTUBHOW K pBaKTMBHOI?I MOLLUHOCTW reHepaTopa obecneymBanuck egUHWYHLIE BENUYUHEI
G QH.
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Tabnuua A9 — lNapaMeTpbl MaTeMaTM4ecKkon Mogenn nponennepHon TypbuHesl MAC

MNapameTtp 3HayeHne
beta 0,6
Q, 0,6
Kan 0,12
Kg 1,06
uh 0,9
Ninf 0,45
H, 0,941
Q, 1,103

®
0,5
+ Z Aw (H )-1,5 % I
|—>— 4 x [ beta
O‘)HOM 0 2
- 10
G Function |/—
= X 3 2 y B 3
y=0,12x" - 0,74x" + 1,62x _/l = T Function H
0,001 il 1 X 7 — A
=% y= X2
Q 0,001
T-mp [ |1
Mo = Minr |-—+ X
L — Ninf + —L =
® 511 . Function| X 11 n i -
bd : — y—=x '
: T | y=x +Z
H,or | Function y +
—{X P Y o L
y=x
1 1
Q
L X H
X -
Kin b _E P
I_._ Z o i H,Qp —
P Qu T e
a1 | —‘ sl
Qp X

PucyHok A.9 — Cxema matemMaTudeckord Modenu nponennepHoi TypbuHel M3C

A.4.2.13 TecToBaa Moenb aHEProcUCTEMbI AOMKHA NpegycMaTpuBaTe BO3MOXHOCTE NodknodeHus mogenun MPAM
k AI'P cooTBeTCTBYyHOLLErO TUMA.

A.4.2.14 CtpykTypHaa cxema mogenu 3P, nogkniodaemon K Mmodenam nponennepHo TypbuHel U Mogenu pagu-
anbHo-0ceBOW TypbuHbI, JoMKHA ObITh NPUHATA B COOTBETCTBUM C pucyHKkom A.10.

BenuuunHbl napameTtpoB Mogenu AP, nogkrovaeMor K MogensiM nponennepHoi TypbuHel U Mogen pagvanbHo-
oceBol TypOMHLI, He0BX0OMMO NPUHATE B COOTBETCTBUM ¢ Tabnuuen A.10.
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Tatnuua A.10— MNapameTpbl mogenu AP, nogknoyaemMor K Mogensam nponennepHon TypbuHel n Mogenu paguvans-
HO-0CEBON TypOuHbI

3HaqeHue B pexume
MapameTp perynupoBaHusi MOLLHOCTK C KOPPeKUMen no a6o 20 OBAHHOM D& o
yacToTe, yaosnetsopsatowme tpeGosaHnam ONMPY PAROTHBIVAONYROBAHHOM PENAN,
€ 0,0013 0
o 0,05 0,05
¢ 4 7
Ty 2 74
T, 1 3
T 1 0,65
T, 15 06
T, 0,3
T 2
WregFmax 1,5
mregFmin -1
TregF 0,1

Cratnyeckas 3aBMCUMMOCTb BblgasaemMoi MowHocTh A oT nonoKeHWs WToKa CEPBOMOTOpa HanpaenaAlLero an-
napara npuv pasnuyHblx 3HaveHuax aktudeckoro Hanopa AC P(G,H) pagnanbHo-o0ceBoi TypbuHbl NpuBedeHa B Tabnu-
ue A.11. 3aBUCUMOCTU OrpaHU4eHUI NO MakCcUMarnbHOW M MUHUMAIbHOM MOLLHOCTK [A OT NONOXeHWs LUTOKa CepBOMOTO-
pa HanpaBnALEero annapaTa AoMmKHbl onpegensaTeca no Tabnuue A.12 ¢ yyeTom HeobxoaMMol BENWYMHBI OrpaHUYeHUs
MOLLHOCTH.
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Pm s Z 1 Pcomp
+ 1+pTy
1 Im. .J
A P -, -
05T,p x
10 -
G z
/I + 3
lHref 0.1 —
H max max
G pGH P p L Z =
ref
min min
Href
«Pexum n3onup.» [ Switch
H -
x>0
e R T |
Angl } X, Swiich
Pcomp x>0
£ zZ| Z
«Pexum u3onup.» X . Switch — 0/ | * g
Pref x>0
P <0
rof X5
L Z Preg
+
_g_‘/____ii__1+PT1___ 1 — i
T e B, 1+pT, 1+pT,

L+ I Aw |—. t = Tregr Or
L]

= 50

s RS «Pexum nsonup.»
Dyom L |

T On delay

il
), 7
regF max — = Treg F

Bkn. «Pexum nsonup.»

OTkn. «Pexum nsonup.»

P, — MoOLWWHOCTb, paseuBaemasn rmapoTypbuHoi, o.e.; P;— nepenyHan MowHocTe A, o.e.; P,,;— 3adaHue No akTMBHOW MOLHOCTK TA,
o0.e.; H,,;— 3HaueHue daxtuqeckoro Hanopa M3C, o.e.; Z,— 3aaaHne No NONOXeHWI0 0TCEYHOro 30M10THMKA HanpasnsAioLero annapara,
0.e.; At — OTKNOHEHWE CKOPOCTW BpaLleHns ruapoarperara oT HOMUHaNbHoOW, 0.e.; « Pexum nsonup.» — pexumM yHKumMoHupoeaHuna 3MP:
3HaveHWe 1 COOTBETCTBYET PEXMMY U30NMpoBaHHOW paboTel, 3HaveHne 0 COOTBETCTBYET PeXUMY perynupoBaHWs MOLLHOCTW CO CTaTU3MOM
no vyacrtoTe; «Bkn. Pexxum nzonup.» — KoMaHaa Ha npuHyauTenbHbl nepesod 3P Ha napameTpbl 4Na peuma U3enmposaHHOW paboThl
WNKU B COCTaBe 3HEProcucTemMbl Manon MOLWHOCTKW, ANs Nepesofa HeobXoaumo KpaTKoBpeMeHHoe yAepKMBaHue AaHHOro curHana Ha
sennyuHe 1; «OTkN. Pexum nsonup.» — KoMaHga Ha NpyuHyauTensHeln nepesod 3P B pexum perynupoBaHns MOLLHOCTK CO CTATU3MOM
no YacToTe, A8 nepesoaa HeobxoaArMOo KpaTKOBPEMEHHOE YAepKUBaHWe faHHOMo CUrHana Ha BenuyuHe 1; € — BeNWYUHA 3a4aHHOIA 30HbI
HEYYBCTBUTENBHOCTU NO YacToTe, 0.e.; T,, T, — NOCTOSAHHBIE BPEMEHN NHEPLMOHHO-(POPCHPYIOLLEro 3BeHa B KOHTYPE Perynuposaxus
4acToThl, C, TS — NOCTOAHHadA BpeMeHM Cina*KMBaHn4 B KOHTypE perJ'IVIpUBaHHSl 4acTOoThl, C; T4 — NOCTORHHasa BpemMeHu Crina*nBaHus B
KOHTYpPE aKTUBHOW MOLLHOCTW, C; Bp — CTaTWU3M MO 4acToTe, 0.e.; B, — BPeMeHHbIA CTaTuam No 4acToTe, 0.e.; T, — NOCTOAHHanA BpeMeHH
rubkoi obpartHol cBasu, ¢; T, — noctosHHasa BpeMeHu ruapoyaapa, c; OpagF min — YCT@BKA NO MWHUMAanNLHOW 4YacToTe anropuTma
aBTOMaTMYeCcKoro NepeBoaa Ha napamerpbl ANA M30NUPOBaHHOTO pexuma paboThl, U, OpogF max — YCTABKa N0 MakcumMansHOW YacToTe
anropvTMa aBToOMaTUYEeCKOro nepesoda Ha NnapamMeTpsl A U30MMPOBaHHOMO pexuma paboTsl, [uy; TregF — 3a/lepKa Ha BBog anroputma
aBTOMaTM4eCcKoro nepeBoja Ha NapameTpbl AN U30NMPOBaHHOTO pexxkuma paboThl, o.e.; P(G,H) — cTatnyeckasn 3aBUCMMOCTb MOLLHOCTH
A OT nonoXeHWs WTOKa CEpPBOMOTOPA HanpasnAlwWwero annapara 1 Hanopa; P .. (H) — cTatuyeckas 3aBMCMMOCTb OrpaHWYeHns no
MakcumanbHon MolHocTk A ot Hanopa; P (H) — cTatiyeckas 3a8UCMMOCTbL OrpaHUYeHMS N0 MUHUMAaNBHO MOLWHOCTK [A OT Hanopa

PucyHok A.10 — Cxema mogenu 3P, nogkrnodaeMor K Mmogensm nponennepHoi TypbuHel U pagnansHO-0CeBOR

TYPOWHBI
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Bbixog mogenu 3P, nogknio4aemMoi K Mogensam nponeniepHon TypbuHsl 1 MOAENW paavarnbHO-0CEBON TYPOWUHSI,
OOMKeH NocTynaTk HA MOAENb CUNOBOW ryapaenuyeckor Yyactn AP, cTpykTypHan cxema KoTopow JoMmkHa ObiTe NpUHATa
B COOTBETCTBUM C pUcyHKoMm A.11.

maaxTG Gmax
7 — 7 —
Zof z 05
Tl 4 ~avz| / 1 |z |-aGc| / 1 G
oo e P - o o - —
- 7 | dbZ pTz | dbG PTg
-0,5
! e —/
mainTG Gmin
dbZ — 30Ha HEeYyBCTBUTENLHOCTW OTCEYHOrO 30M0THWKA Hanpasnswwero annapara, o.e; dbG — 30Ha HeYyBCTBUTENBHOCTU
CepBOMOTOpa Hanpaensailolero annapara, 0.e.; T, — MNOCTOAHHAA BPEeMEHWU WHEPLUW LUTOKA OTCEYHOro 30M10THUKA Hanpaesowero
annapara, ¢; T;— NOCTOAHHaA BPEMEHM WHEepUMW LITOKA CepBOMOTOpa HanpasfawLwero annapata, ¢; Vg .. — MakcumansHas
CKOPOCTb MEpeMeLLeHUs LWTOKa CepBOMOTOpa HAMNPaBNsWEro annapara B CTOPOHY OTKPhITWS, 0.e.J/c; Vg ., — MakcumansHas

CKOPOCTb NEPEMELLEHNs LITOKa CePBOMOTOPa HaNPasALLEro annapara 8 CTOPOHY 3aKPbITUS, 0.6./C; Gy, ,, — MaKCUManbHOe 3HaveHne
MONOXKEHKs LITOKA CEPBOMOTOPA Hanpasnsiowero annapara, 0.e.; G, ;, — MUHUMArbHOE 3HAYEHWE MOMOKEHWUS LWTOKA CepBOMOTOPa
HanpaBnALLEro annapara, 0.e.; Z — 3HaYeHne NornoXeHns LWToKa OTCeYHOro 30M0THIUKA HanpaBnsAlLLero annapaTa, o.e.

PucyHok A.11 — Cxema mateMaTU4eckor MOOENN CUNOBOKW rinapasnuMyeckoir yactn 3P, nogknovaeMon K Mogensm
nponennepHoi TypbuHsl U Moaenu paavansHo-0ceBoU TYPOUHLI

BenuuuHbl napameTpoB Mogenu cumoBol ruapaBnuyecko Yactn 3P HeobxooMMO NpUHATL B COOTBETCTBUMU C
Tabnvuen A.13.

Tabnuua A.13 — NapameTpel cMNoBOR rugpasnuyeckon Yactm 3P

3HauyeHue
MapameTp
ANst paananbHO-0ceBon TypBuHbI ANs nponennepHon TypOuHbI
dbZ 0,0001 0,0001
dbG 0,002 0,002
VGmax 0,04 0,04
V6min -0,045 ~0,045
Gmax 1.1 11
Gmin 0 0
TZ 0.1 0.1
TG 0,5 0,5

A.4.2.15 CTpykTypHaa cxema mogenun 2P, nogknioyaemMoro K Mogeny NoBOPOTHO-NONAacTHOW TypOWHbI, AOMmKHa
ObITb NMPUHATA B COOTBETCTBUM C PUCYHKOM A.12.

BenuyuHel napameTtpor Mogenu 3P, nogknioyaemoi K Mofer NoBOpOTHO-MONAacTHOW TYpOMHLI, HeoBXxoaMMOo npu-
HATb B COOTBETCTBUM C Tabnuuen A.14.

Tabnuua A.14 — MapameTpel 3P, nogkntoyaeMoin K MOAENU NoBOPOTHO-NONACTHOW TYPBUWHGI

3Ha4yeHue B pexume
[Napaverp PErynvpoBaHu1s MOLLHOCTU C KOPPEeKUWel No 4acToTe,
yaosneTeopstowme TpebosaHuam OMNPY PAtOTLE UIRNMPOBAHHEN PEIUME
€ 0,0013 0
B'O 0,05 0,05
By 4 7
Ty 2 7
T, 1 3
T, 1 0,65
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OkoHyaHue mabnuusl A.14

3HaveHne B pexume
Mapametp .
perynupoBaHnsi MOLWHOCTMW C KOpPEKUWEeR Nno YactoTe,
yaosneTsopstowme tpeboearHusm OMNPY PAGOTL 6 BN PGSEHHOM POl
T, 1.5 0,6
Ty 0,3
T 2
OregFmax 1.5
WregFmin -1
TregF 0.1
P g = Pcomp
+
1 I —J
0,5T,p X
10 —
G z
3
p +
" hl"o_n/l -
Fi H max
Ll P max
P(GH Fi) Pt Py s
H = 1+ p."t—J' min min
* i : Hret
HF‘ Function Fi,t «PeXUM N30MMp.» [ Switeh
e 28| [ S
teompl'2r Y=z Prin(H) P ¥
<
0,01 x__O/

And X Switch
P comp_ | X > 03
x<0 | + B e
«Pexum nsonup.» X, Switch

Pref x>0
P

- xso/

[

5 1 1+pT, 1 | Py
Ll . L. Ll
€ Bp 1+pT, 1+pT,
On delay
t = Tregr Or
g [RS| «Pexum nsonmp.»
On delay R - O O @ e
t = Tregr

Bkn. «Pexum nsonup.»

Otin. «Pexum n3onup.»

Floomp(G.H) — onTumansHan komBuHaTopHas xapakrepuctuka A B 3aBUCMMOCTU OT Hanopa (NpusedeHa Ha pucyHke A.13);
P(G,H,Fi) — cTaTn4eckasn 3aBUCUMOCTb MOLYHOCTK A OT NONOXEHWs LWTOKa CEPBOMOTOPA HanpaensaLLero annapara, yrna nosopora
nonacteit paboyero koneca u Hanopa').

PucyHok A.12 — Cxema mogenu 3P, nogknioyaemMoi K Modeny noBopoTHO-NONAacTHOW TYpOuHbI

1) P(G,H,Fi) onpeaensieTca akcnepuMeHTanbHLIM NyTeM, 3Ha4YeHWe yrna NoBopoTa nonacTein paboyero Korneca noeo-
POTHO-NONACTHON TYPOUHBI MOXET MPUHMMATL 3Ha4YeHUs1 OT MUHYC 5° oo nntoc 12°. B HOMUHaNBHOM peXuMe npu pacvyeTHOM
Harnope 3HayeHuWe yrra NoBopoTa nonactei pabovero Koneca NOBOPOTHO-NONACTHOW TYpBUHBLI paBHAeTCs nnoc 11°.
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PucyHok A.13 — OnTumansHble KOMBMHATOPHBIE XapakTeEpPUCTUKMA MOZENU NOBOPOTHO-NONACTHON TYpPOUHEI

Beixog mogenu 3P, nogknkoyaemoro K Mogenu NoBOPOTHO-NONACTHOM TYpBUHBI, AOMKEH NOCTYNaTe HA MOAENb CU-
noeou ruapaenuyeckor Yactu 3P, cTpykTypHas cxema KOTOPOW JormkHa ObiTb NPMHATA B COOTBETCTBMM C pUCYHKOM A.14.

VGmaxTG Grmax
Z 0,5 . -
Zref |y T —abzg| / y Zs |-avc| / 1 G
- / | dbZ PTzg / | dbG pTg
-0,5
VGminTG Gmin
Vimax T Fi Fimax
Firer T 05 — — ; ;
——+ + 2 -abZg;| i Ze | —abFi 1 Function]  Fi
= = =1 i =
- VARG Tz, dbFi PTE; X y=11x-57Y
-0,5 !
’ 7 —
VeiminlFi Fimin

dbZ ; — 30Ha HEYYBCTBUTENbHOCTM OTCEYHOID 30MOTHWKA HanpaBnAloLLero annapara, 0.e.; dbZy; — 30Ha He4yBCTBUTENbHOCTH OTCEYHOro
30n0THWKa paboyero koneca, 0.e.; dbfi — 30Ha HevyBCTBUTENbHOCTM cepBoMoTopa paboyero koneca, 0.e.; T, — NOCTOAHHAsA BpeMeHn
WHEepUMU LUTOKA OTCEYHOTO 30M0THMKA HanpaensolLero annapara, c; sz;_ NOCTOSIHHAS BPEMEHW MHEePLIMK LUTOKA OTCEYHOT0 30M0THUKA
pabouero koneca, ¢; Tg; — NOCTOAHHAA BPEMEHW MHEepLMK LWITOKA CepBOMOTOpa pabouero koneca, ¢; Ve, ., — MakcumansHas CKopocTb
nepemelleHns LIToKa cepBomMoTopa pabodyero Koneca B CTOPOHY OTKPbITUA, 0.e./C; Vi, — MaKkcumanbHas CKOpPOCTe NepemelieHus
LITOKa cepeomoTopa paboqero Koneca B CTOPOHY 3aKpbITUA, 0.e./c; Fi . — MakcuMansHOe 3Ha4eHVe MOMNOXKEeHUs LWTOKa CepeEoMOoTopa
pabouyero koneca, o.e.; Fi,, — MUHUMANLHOE 3HAYeHWe NONOXKEHWA WToka cepeoMoTopa pabodero koneca, o.e.; Z; — 3HadveHue
NONOXEHWs LWTOKAa OTCEYHOrO 30M10THWKA HanpaBnslWwero annapara, 0.e.; Zg — 3HauyeHue NosoXeHWs LWTOKAa OTCEYHOro 30MOTHWKA
pabodero koneca, o0.e.

PucyHok A.14 — Cxema maTemMaTu4ecko MOAenn CMNoBow rugpaenvyeckon yact 3P, nogknoyaemon K mogenu
NOBOPOTHO-MONACTHOW TYPOMHbI
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BenuymrHbl NapamMeTpoB MOOENU CUNOBOW rmapaBnuyeckor Yactu 3P, nogkniodaemMolr K MOAENM MOBOPOTHO-MO-
nacTHon TypBuHbl, HE0BX0ANMMO NPUHATE B COOTBETCTBUM ¢ Tabnuuen A.15.

Tabnuya A.15—NapameTpbl CUNOBONW rHapasnuyeckon Yactu AP, nogkno4yaeMoin K Mogen NoOBOPOTHO-NOMNacTHON

TYpBUWHLI
Mapametp 3HaveHne
abZ 0,0001
dbZg; 0,0005
abG 0,002
dbFi 0,01
o 0,041
Vamin —-0,041
VEimax 0,0525
Veimin 0,0425
Gmax 1.1
G 0
Fr'max 1
Fimin 0
T70 0,1
T 0,15
Ts 0,5
Tei 0,75

A.4.2.16 TecTtoBas MOAENb IHEProCUCTEMbI OOMKHA NPedycMaTpyMBaTh NOAKNYeHre mogenen [A kK matemaTtuye-
ckor mogenw rmapasnudeckor Yactu [OC. CTpyKkTypHasa cxeMa MatemaTUYeCKOW Modeny rugpasnuyeckon yactn [9C u
3Ha4YeHUs ee KO3 PUUNEHTOB AOMKHbI BbITb MPUHATLI COrMacHo pucyHky A.15 u Tabnuue A.16.

Tabnuua A.16 — lNapameTpsl rmgpasnuyeckor yactn 3C

[Mapametp | T, | fp
3HayeHune | 2 | 0,048
H
z

-1 1+ p?0,012 1 Q

Hyef = 1/H, = 4 = 3 > T -
| 1+ p°0,004 Plw

Function

— QAIH, [« fo [e—y y= X[

— Hanop BOAbl B UCXOAHOM pexume, o.e.; T, — MocTosHHan BpeMeHn rnapoyaapa BOA0BOAR, C; fp — KoahULMeHT NoTeps Ha

Href
TpeHue Boabl O CTEHKKM BOOOBOAA, 0.€.

PucyHok A.15 — Cxema matemaTtvdeckor Mogenu rugpasnudeckon Yactu [OC
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A.4.2.17 Bce matematudeckne mogenun 3P gomkHbel BbiTb OCHALLEHbLI MOOENbID 3agaTtymMka MoLWHOCTHU. CTPYKTYp-
Has cxema 3a4aTduka MOLLHOCTW AOIMKHA ObiTh NPUHATA B COOTBETCTBMM C pUCyHKOM A.16.

I v,
P, = II Pref
PAM B x ] P
x = F
«Ha ynpasneHuy o1 TPAM» ’-'_ Vet
«P Bonblie» +_E
+
«P MeHbwe» -1 L

«OTOB K rpynnoBoMy ynpasrieHWio»

r

«BxntounTte A Ha ynpasnenwme ot [PAM» And

«Pexum vactoTta» _I.. S RS «Ha ynpaeneHuu ot TPAM»
R
«OTKmoumTb A oT ynpaenexusa FPAM» - Or |

«LUP TPAM ncnpaeeH»

«Pexum nzonup.» T=1c¢c

P,.; — 3ajaHue no akTUBHOW MOLLHOCTW reHepaTopa, 0.e.; Prpay — 3a4aHue Nno akTWBHOW MOLWHOCTM reHepatopa ot [PAM, o.e.;
Vip,of — MaKGUManbHas CKOPOCTb M3MEHEHUs 3a0aHWs N0 aKTUBHOW MOLLHOCTM reHepatopa ot [PAM, o.efc; Ty, — noctosHHaA
BPEMEHU WHTErPUPOBAHUA B KOHTYpe 3ajaTyuka MOLHOCTH, c; «P Bonblue» — KomaHAa Ha yBenu4yeHWe MOLLHOCTW reHepatopa oT
onepatopa: 3HayeHwe O COOTBETCTBYET OTCYTCTBUIO KOMaHApbl, 3HavyeHue 1 COOTBETCTBYET KOMaHAE Ha YBENWYeHWe MOLLHOCTM CO
CKOPOCTBIO Vi, «P MeHblue» — KOMaHAa Ha YMeHbLUIEHWE MOLLHOCTM reHepaTopa oT oneparopa: sHaueHue O COOTBETCTBYET OTCYTCTBUIO
KOMaH/bl, 3HaueH1e 1 CoOTBETCTBYET KOMaHAe Ha YMEHbLIEHWE MOLLIHOCTM CO CKOPOCTLIO Vip,.q «[0TOB K rpynnoBomy ynpaeneHuno» —
CUrHan roToBHOCTW NoAkntodeHus ruapoarperata k FPAM oT onepartopa: sHavyeHue 0 COOTBETCTBYET OTCYTCTBUIO FOTOBHOCTU 1 paboTe
ruapoarperarta TofsKO Ha MHAUBUAYANLHOM YNPasneHuu, 3Ha4eHne 1 CooTBETCTBYET HANWMYUIO TOTOBHOCTU (BO3MOXHOCTU) NOAKIOYEHNS
rngpoarperata k NPAM; «Ha ynpasnenwnn ot TPAM» — curdan o COCTOAHMKM MOAKIIOMEHWA K rpynnoBomy ynpasneHuto ot [PAM:
3HadveHune 0 cooTeeTcTBYET paboTte rugpoarperata Ha MHAVBKAYaNbHOM YNpaeneHuu, aHaseHue 1 cooteetcTayeT paboTe rugpoarperara
Ha rpynnoBom ynpasneHun; «Bknwounte FA Ha ynpaBnexue ot TPAM» — komanaa ot yctpoiictea [PAM no nepesoay A Ha rpynnosoe
ynpasneHue, Ansi nepesofa HeobGxogumo KpaTKOBPEMEHHOE yAEepHMBaHWe AaHHoro curHana Ha senuuuHe 1; «OTknoumTte FA oT
ynpaenexus [PAM» — komanpa ot yerpoinctea [PAM no nepesoay A Ha uHauBuAayansHoe ynpaeneHve (OTKIYEeHWO OT rpynnoBoro
ynpasnexus), AnA nepesoga HeobxoAMMO KpaTKOBpPEMEHHOe yAepK1BaHne AaHHoro curiana Ha senundude 1; «LUP TPAM ucnpaseH» —
NPW3HaK UCNPaBHOCTKU, NONyYaeMeli oT ycTpolictea TPAM

!

PucyHok A.16 — Cxema mateMaTU4eckol Mogenu 3agartymka MolHocTy rugpoarperatos [OC

Ons Bcex mogenen 3P NAC Heobxogumo NpUHATE cneayiolwMe 3Ha4YeHUA NapaMeTpoB Modeny 3aaaryvka MoLL-
HocTu: Vp,or= 0,04 0.e./c, Tp, ;= 0,02 c.

A.4.2.18 TpeboBaHus Kk cxeMe cTeIKOBKM TPAM 1 MatemaTuyecKkoit Moderny aHeprocucTeMsl

TpeboBaHMA K NepeyHo CUrHanoB Ans cTeikoBku [PAM n MmatematMyeckon Mogenn ocHoBaHbl Ha TpeboBaHuAX K
B3auMogencTBuio ycTpoictB TPAM C BHELLHMMKW cUCTEMaMK, U3MOXEHHbIX B pasgene 5 HacTtoswero ctaHgapTta. Marte-
MaTu4eckasl Mofenb aHeprocucTemMsbl, peanusoBaHHas B [NAK PB, gormkHa obecneunBaTb BO3MOXHOCTE 06MeHa ¢ TPAM
hU3n4ecKUMU, aHanoroBbIM1 U AUCKPETHBLIMKW CUrHanamu B COOTBETCTBUK ¢ Tabnuuamm A.17—A.21. B Tabnvuax ykasaHbl
HaMMeHOBaHWE cUrHana u MecTo B MaTeMaTUYECKO MOAENW S3HEPTOCUCTEMBI, B KOTOPOM OCYLLECTBMSETCA ero NpUuem Unm
nepenavya.

C yyeToM ocobeHHocTel doyHKLMOHUpOBaHKA TPAM paznuyHbiX NpoM3BogMTENEN 1 Pa3nMYHbIX YCIOBUIA paboThl
F3C, moxeT noTpeboraThCA paclUMpeHMe NepeYHs aHanoroBbIX M QUCKPETHBIX BXOOOB W BbixoaoB. Heobxoaumo 3apaHee
npenycMOTPETL pe3epBHble KaHanbl Ans obecnevyeHnss KoppekTHoro obMeHa curHanamu ¢ y4eTtoM ocobeHHocTeln hyHK-
LIMOHMPOBaHUA KOHKpeTHoW cuctemel [PAM.

HekoTopkle U3 cUrHanoB B COOTBETCTBUK € Tabnuuammn A.17—A.21 MOryT He UCNonbL30BaTLCA B CBA3KU C 0COBEHHO-
cTaAMM (PYHKUMOHUPOBaHWUS KOHKpeTHoW [PAM unu ocobeHHocTamu cThikoBkK TPAM ¢ maTtemaTnyeckon MOAEenbio aHep-
rocuctemel. [py aTom CKNoYeHWe curHanos Ans nepenadqn B [PAM He gomKHO Bbi3biBaTk HEKOPPeEKTHOW paboTel TPAM
MpW BLINOMHEHWW NPOrpaMMbl MCMLITAHWA.
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Mpy HanMW4Mu COOTBETCTBYIOLLEH BO3MOXHOCTM BCH WNKM YacTb WHGOpMauuu B COOTBETCTBMM C Tabnuua-
mMu A 17—A.21 moxkeT BbiTe NepegaHa undgpoBeIM cnocobom No oAHOMY M3 NPOTOKOMNOB Nepeaadn AaHHbix. CyMmmapHan
3aepKKa C Y4eTOM BCEX 3MNEMEHTOB, BO3HUKAIOLAA CO CTOPOHLI MaTeMaTUYecko MOAENW 3HEProcUcTeEMEI, NpU nepe-

Jade (npueme) AaHHbIX Noboro Tuna He fomkHa npesbiwats 100 Mc.

Ha pucyHke A.17 nokazaHa (yHKUMOHANbHaA CXxema MaTeMaTUyeckon MoOenu 3Heprocuctemel ¢ 06o3HavYeHnem

CBA3EW ee INEMEHTOB M CUrHamNOB, MCMNOMb3YIOWMXCA ANA cTbikoBku ¢ [PAM.

Tabnuua A.17 — [JUCKpeTHLIE BbIXOObl MaTeMaTUYEeCKOW MoOenun

HaasaHue

Mony4yeHue oT mogenu

[NonoxeHue BeikntodaTena B-1AT-220

OnekTpu4eckoln ceTn

[NonoxeHue BoikntodaTena B-2AT-220

OneKTpu4eckon ceTn

MNonoxeHue BeikntodaTena B-BJ1141

OnekTpuyeckon ceTn

MNonoxeHue BeikNtoyatena B-1AT-BI1141

OneKTpu4eckon ceTn

lMNonoxeHue BelkNoYaTena B-1AT

ONeKTPU4ECKOn ceTu

[NonoxeHwe BelkNoYaTens B-BJ1142

3neKTpu4eckon ceTu

[MNonoxeHwue BelkntovaTena B-1T-Bl142

OneKkTpU4EeCcKon ceTtu

[NonoxeHue Boiknodatens B-1T

OneKTpu4eckon ceTn

MNonoxeHue BeikNtoYaTena B-BJ1151

OneKkTpU4eCcKomn ceTu

MNonoxeHue Boikntodatena B-2AT-BI1151

OneKkTpU4eckon ceTn

lMNonoxeHue BeikntodaTena B-2AT

OneKkTpu4eckon ceTn

[NonoxeHue eoikntovatena B-B/1152

OneKTpU4eckon ceTn

MNonoxeHue BoikntodyaTena B-2T-BJ1152

OneKkTpu4eckon ceTn

lMNonoxeHue BelkNoYaTena B-2T

OneKTpU4eckon ceTu

MNonoxeHue BoikNtodaTena B-3T

OneKTpu4eckon ceTn

lNonoxeHue BelkNtoyaTena B-4T

OneKTpU4eckon ceTn

[MNonoxeHue BoikNtovaTensa B-5T

OneKkTpu4eckon ceTn

MNonoxeHwe BoikntovyaTtena B-6T

OneKTpu4eckon ceTn

MNonoxeHue BeikntovaTens BMLLA

OneKTpu4eckon ceTn

[NonoxeHwe BelkNoYaTena BMLL2

OnekTpu4eckoln ceTn

MonoxeHue pazbepuHutensa PM-1TA

OneKTpu4eckon ceTu

MonoxeHwe pazbepuHuTens P-2IA

OnekTpu4eckon ceTn

MNonoxeHue pazbeguHuTena PLU12-3T

OneKTpuU4eckon ceTn

MNonoxeHue pasbeguHuTena PLU22-3T

3ONeKTPU4ECKON ceTu

[NonoxeHue pasbeanHuTens PLU11-4T

OneKTpu4eckon ceTn

MNonoxeHue pasbegnHnTensa PLU22-4T

OneKkTpU4EeCcKon ceTtu

[MNonoxeHue pasbeguHutens PLU12-5T

OneKkTpu4eckon ceTn

MNonoxeHuve pazbeguHutens PLU22-5T

OnekTpu4eckon ceTn

MNonoxeHuwe pasbeauHuTtens PLU11-6T

OneKkTpu4eckon cetn

MNonoxeHve pasbeguHutensa PLU21-6T

OneKTpu4eckon ceTn

[MonoxeHue pazbeguHuTena PLU11-1AT

OneKTpu4eckon ceTu
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OkoHYaHue mabnuypi A.17

HazsaHue

MNony4yexne oT mogenn

[NonoxeHwne pasbeanHuTens PLU21-1AT

3OneKkTpu4ecKon ceti

[NonoxeHne pasbeamuutens PLU12-2AT

OnNeKTpUYECKOn CeTH

[MNonoxeHwve pasbeamHutens PLU22-2AT

OnekTpudeckon ceTn

MNonoxeHwe paszbeamHutens PLU12-7

OneKTpuU4eckon ceTu

[MNonoxeHwne pasbeamHutens PLU22-7

OneKkTpu4eckon ceTn

MNonoxeHve pasbeamHutens PLU12-3

OneKkTpudeckon ceTu

MNonoxeHwe pasbeamHutens PLU22-3

SAneKTpUdeckon ceTu

MonoxeHwe pasbegmHutensa PLUI11-3

OnNeKTpUYECKOW CeETH

MonoxeHre pasbeamHuTens PLU21-3

OneKTpU4eckor ceTu

[NonoxeHue pasbeanHutens PLUI11-7

SOnNeKTpu4ecKon ceti

MNonoxeHwe pasbeamuntens PLLU21-7

OnNeKTPUYECKOM CETH

MonoxeHwe pasbegmHutena PLU11-6

ONeKTPUYECKOM CETH

MNonoxeHwe paszbeamuuntens PLU21-6

OneKTpU4ecKor ceTu

CurHan «3IP ncnpaeen» gna 1A, 2IA, 3TA, 4TA, 5TA, 6I'A

MynkTa onepatopa

3IA, 4TA, 5TA, 6I'A

Curnan «loTtoB Kk rpynnosomy ynpaeneHuto» gns 17A, 2IA, 3MA, 4TA, are
5IA, 6TA
Moateepxaatowmin curHan «Ha ynpaenenun ot FPAM» ana 1A, 2A, are

Curnan «[lepesop A Yepes 30HbI HEPEKOMEHAOBAHHOW UMW OrpaHuYeH-
HoW paboTkl paspewen» ana 1TA, 2IA, 3IA, 4TA, 5TA, 6TA

MynsTa oneparopa

3IA, 4TA, 5TA, 6r'A

Curnan «OrpaHudeHue MuHMMansHoW mowHoctk [A» gna 1TA, 2MA, are
3rA, 4TA, 5TA, 6I'A
CurHan «OrpaHumyeHve MakcumaneHon mowHocty [A» gna 1A, 2IA, are

Curnan «Yyactue B HIMPY» ona 1TA, 2TA, 3TA, 4TA, 5TA, 6TA

MynkTa onepartopa

Curnan «lA B pexume CK» agna 1TA, 2TA, 3TA, 4TA, 5TA, 6IA

MynsTa oneparopa

CurHan «CpabateiBaHue TexHonorudeckux sawmt FA» ana 1A, 2rA,
3TA, 4TA, 5TA, 6TA

MynsTa oneparopa

Komanpa «OM» MA
Komanga «4acToTHbIA nyck» MNA
Komanga «CtyneH4yatoe M3aMeHeHe MOLLHOCT» MA
Komanaa «BknounTs Ha ynpaeneHue ot APYM» APYM
Komanga «OTKnounTb 0oT ynpaenenuns APYM» APYM

Komarnpa «OTknounte 3BM»

MynsTa onepartopa

KomaHpa «Bkntounte 3BM»

MynsTa onepatopa

Komanga «[lNepeeectn TPAM B pexum perynMpoBaHUs MOLLHOCTU»

MynesTa onepartopa

Komanga «[lMepeBectn [PAM B pexvmM perynvpoBaHvs 4acToTbl»

MynsTa onepartopa

Peseps
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rOCT P 71084—2023

HassaHue [Mony4yexune oT mopenu
3afaHue MOLLHOCTW OT perynstopa 4acTtoTtel Py (nepBryHas MowHocTe)1MA, 2IA, 3TA, are
4TA, 5TA, 6rA
OTkpbeiTe Hanpaensowero annapata G 1TA, 2TA, 3TA, 4IA, 5TA, 6TA are
WMamepeHHas akTueHan MolHocTe P, 1TA, 2TTA, 3TA, 4TA, 5TA, 6TA are
3afaHue BTOPUYHOW MOLUHOCTU P . APYM

3HaveHune dakTdeckoro Hanopa AC H,,

MynsTa onepatopa

3HaueHne nnaHoBon mowHocTn MAC P,

MynsTa onepatopa

OtknoHeHWe YacToTsl Hanpsxenns ot 50 'y Ha CLU1T 500xB Af

OneKTpU4eckon cetu

OtknoneHne Yactotbl HanpskeHna ot 50 'y Ha CLU2 500kB Af .0

OnekTpuyeckon ceTu

OTknoHeHne yacToThl HanpsxeHus ot 50 My Ha CLWT Tceky 220kB Af, .5

OnekTpu4eckon ceTu

OTknoHeHne YacToThl HanpsxeHus ot 50 'y Ha CLU2 1ceky 220kB Af .4

OneKkTpu4eckon ceTu

OTknoHeHWe YacToTsl Hanpsxerua ot 50 'y Ha CLU1 2ceku 220kB Af | =

OneKkTpu4eckon cetu

OTKnoHeHne YacToThl HanpskeHus ot 50 [y Ha CLU2 2ceku 220kB Af, . 6

OneKTpu4ecKon ceTu

Peseps

Tabnuuya A19 — dusnyeckme BbIXoabl MareMmatndeckorn Mogenu (HanpsbkeHusa 100 B, Tokm 1 mnun 5 A)

Ha3ssaHune

Mony4eHune ot mopenu

TH CLU1 500kB

OneKTpu4eckon cetu

TH CLU2 500xB

OneKkTpu4eckon cetu

TH CLU1 1ceku 220kB

OneKkTpuyeckon cetu

TH CLUZ2 1ceku 220kB

OneKTpUYecKon ceTu

TH CLU1 2cexky, 220kB

ONEeKTPUYECKon ceTn

TH CLUZ2 2ceku 220kB

OnNeKTpUYECKon ceTu

TT nepetoka mowHocTu Yepea AT1 Ha 500«kB

OnNeKTPU4ecKon ceTu

TT nepetoka mowHocTu Yepes AT2 Ha 500«kB

OnekTpuyeckon cetu

Tabnuuya A.20 — [QMCKpeTHble BXOAbl MaTeMaTUYECKOW Moaenu

HazeaHne Mepenada k Mogenu
Komanga «BknounTe A Ha ynpaeneHue oT TPAM» Ha 1TA, 2ITA, 3TA, 4TA, 5TA, 6TA are
Komanga «OtkniounTe [A ot ynpasnenunsa [PAM» Ha 1TA, 2IA, 3MA, 4TA, 5TA, 6I'A are
CurHan «Pe3epB BTOPUYHO MOLLHOCTUW Ha 3arpysky ucdepnaH» APYM
CwurHan «PeaepB BTOPMYHOM MOLHOCTW Ha pasrpy3ky ncyepnaH» APYM
Curnan «loToB Kk ynpaenenuto ot APHM» APYM
Moagreepxpatowmi curHan «Ha ynpasnenmm ot APYM» APYM
Cwurnan «bnoknposka 3BM» APYM
Curnan «'PAM vcnpaBeH» are

PesepB
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Tadnuuya A.21 — AHanorosble BXoAbl Matematuveckon mogenun 10 B

HasgaHne [Mepenaya K mogenu

3afjaHve aKTMBHOW MOLUHOCTW/OTKPEITMA Hanpaensiowero annapata of TPAM P,y ore

Ha 1TA, 2T'A, 3TA, 4TA, 5TA, 6TA

3HaveHue BTopu4HOro pesepea AC Ha 3arpyaky Priay APYM
3HaueHune BTopuyHOro pesepsa M'3C Ha pasrpysky P i APYM
3Ha4eHWe CyMMapHOW akTUBHOW MOLHOCTU M3C Prgy APYM
3HaueHune nnaHosoi mowHocT FAC P, APYM
3HadeHvie nepeu4Hoin MoWHOCT TOC Prye APYM
3HaveHue Bbixona 3BM (sHaueHWe BTOPUYHOM MOLLHOCTK) Py APYM
Peseps —

A.4.2.19 TpeboBaHusa Kk matematudeckoi mogenu LIC (LUKC) APYM

[ns npoeepkn TpeboBaHwi no obecnedveHuto cornacosaHHon pabotel [PAM ¢ YBK LIC (LUKC) APYM B matematu-
YeCcKoW MoAenu 3HeprocucTemMbl Heobxogumo yyYecTb cooTBeTcTByowmMe dyHkummn LIC (LIKC) APYM. Mpwn atom ocyuiect-
BNAeTCA ynpolleHHoe mogenupoBaHue pabotel LIC (LLKC) APYM ¢ coxpaHeHuem nepeydHs HeoBXxoguMblX CUrHaNoe Ang
cteikoBkn YBK LIC (LUKC) APYM 1 ucneityemoit MPAM.

[Mpn UcNbITaHUAX HA MaTeMaTUYeCcKoW MOOENW 3HEPrOCUCTEMBI HE CO34alTcA Mofenu kaHanos ceasu [PAM un YBK
LIC (LUKC) APYM 1 akcnepuMeHTEI NO NpoOBEpPKe KavecTBa obMeHa AaHHBIMKW He npoBoadaTes. Npu atom TPAM B npouecce
WCMbITAHWIA OOMXKHA KOPPeKTHO oTpabaTeiBaTk 3a4aHne BTOPUYHOW MOLLHOCTH M AMArHOCTMPOBAaTL MCMPaBHOCTb KaHaNoBs
cBA3u ¢ YBK B ogHOCTOpOHHEM nopsake.

B saBucumocTn ot ycnoeui pabotel MOC 1 aHeprocMcTeMbl MOXeT noTpeboBateca HeobXxoaMMOCTe B peannsaummn
perynsatopoB W orpaHuyuTenei NepeTtokoB aKTMBHOW MOLLHOCTWM B CEYEHWAX SHEprocucTembl WKW OrpaHUYeHWid no To-
KOBOW 3arpy3ke B bnuanexallen cetu. B cnydae, korga koHkpeTHast TPAM nonydaet ot YBK LIC (UKC) APYM 3apaHue
BTOPUYHON MOLLHOCTU YXKE C YY4ETOM OrpaHUYEHWA NEPETOKOB MOLLHOCTM U TOKOBOW 3arpy3ku, B COOTBETCTBYIOLMX 3KC-
nepuMeHTax no npoBepke KoppekTHocTu pabotel TPAM gomkeH 6bITe NPedycMOTPEH KOHTPOMNb NapamMeTpoB B COOTBET-
CTBMM C pucyHKOM A.18. KoHTponupyeMble napamMeTphbl B 3TOM criyvae nepegarTcs B MateMatuyeckyo mogens LIC (LIKC)
APYM. MamepeHne akTMBHOW MOLLHOCTW JOMKHO OCYLLECTBNATECA C Y4ETOM HanpaBneHus, a U3BMepeHue Toka C y4eToM
HanpaBneHWs akTUBHOW cocTaBnaAwLen Toka. B Takom cnyyae mogenupoeanue gevcteua LIC (LIKC) APYM ocywiectens-
eTCcs NyTem Py4HOro M3MEeHEeHUd 3a4aHns BTOPUYHOW MOLLHOCTM Ha COOTBETCTBYIOLLYIO BEMUYMHY NO hakTy NpeBbIWeHUs
KOHTPONMpYeMbIM NapameTpoM 3adaHHoW ycTaeku. [Npu HeobxogmmocTu MoxeT BbiTh BeiNnonHeHa bonee nogpobHas mo-
Aenb yHKUMA OrpaHYeHnst KOHTPONMPYEMbIX NapaMeTpoB no onucaHuio anroputmos YBK LIC (LUKC) APYM, ¢ koTopbiM
npeanonaraeTca cTolkoBka [PAM.

B cnyyae, korga dyHKUMA orpaHMyeHus Kakoro-nubo napameTpa peanuayetcs cpeactsamu [PAM, To B Hero Jorm«-
Hbl ObITh NepedaHbl COOTBETCTBYHOLLME CUTHAMNb! PEXUMHbBIX NapaMeTpoB.

[Mpoeepka B3aumogencTteua PAM ¢ YBK LC (LKC) APYM ocyliecTBnaeTca B COOTBETCTBYIOLMX 3KCMEPUMEHTax
npv MOAENMPOBAHUW OrPaHUYEHWIA TOKOB 1 NEPETOKOB aKTUBHON MOLHOCTU. B ocTanbHbIX akcnepumeHTax dyHKUMA orpa-
HWYEHWA TOKOB M NEPETOKOB aKTUBHOW MOLLHOCTK B MatemaTuyeckoin mogenu LIC (LUKC) APYM gomxkHa BbiTe 3abrnokupo-
BaHa. BenWunHbl orpaHUYeHns No TOKOBOW 3arpy3ke npueeaeHsl B Tabnuue A.22. BenuunHbl orpaHuYeHuid No akTUBHON
MOLLHOCTU B CEYEHUSAX 3a4al0TCH B COOTBETCTBUM CO CLIEHAPUEM COOTBETCTBYIOLLETO IKCNEPUMEHTA.

MaTtemaTtuyeckan mogene LIC (LUKC) APYM He gomkHa ocyLLecTBNATE KOHTPOMb pasnuyHbiX curHanos M3C (cur-
Harmbl uCHepnaHus perynMpoBOYHOro Auana3oHa BBepx W BHU3, BnokupoBka 3BM, roToBHOCTE K yrpaBneHuio 1 npodve),
4yT0Bbl 3TO HE MelLano NPOBEAEHWIO IKCNEPMMEHTOB no nposepke paboTtel PAM npu Bobigave YBK LIC (LKC) APYM
HEKOpPPEeKTHbIX KoMaHd. daHHble komaHdbl nocTynatoT ot ycTpovcTtBa [PAM B LIC (LIKC) APYM Tonbko Ans KOHTpons
paboTtel T'PAM (ons ocumnnnorpadgupoBaHns).

[MpoBefeHne ucneiTaHuid MogenupoBaHus deictema LC (LKC) APYM, B TOM 4ucne npu OTKIOHEHUSX 4acToThl,
AOIDKHO OCYLLECTBIATBECA NYTEM PYyYHOro udMeHeHns yctasku mowHoctu ot LIC (LKC) APYUM Py pyy,. YeTaeka Pypyy, Mo-
CTYNaeT Ha OrpaHn4UTENb CKOPOCTU ¢ napametpamu Ty = 0,01 ¢, Vi, = 10 000 MBT/c, ¢ Bbixoga KoToporo curHan Py .r
noctynaet B [PAM. Ha pucyHke A.19 npuBeneHa cxema matematudeckon mogenu LC (LKC) APYM.
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Tabnuua A.22— BennynHbl OrpaHM4YeHUiA TOKOB MO afieMeHTam CeTu

0O6o3Ha4eHne HaumeHoBaHue BenwynHa orpaHu4eHus
It Tok no aeToTpaHcdopmatopy 1AT 1600 A
Ioat Tok no aBToTpaHcdopmartopy 2AT 1600 A

lanae Tok no BJ1 2-6 1500 A
lanza1 Tok no BJ1 2-3-1 1600 A
lenz3z Tok no BJ1 2-3-2 1600 A
lana71 Tok no BI1 2-7-1 1600 A
lanz72 Tok no Bl 2-7-2 1600 A

«Pe3epB BTOPUYHOW MOLLHOCTM Ha 3arpysky ucyepnaH»

«Pe3epB BTOPUYHOW MOLLHOCTU HA Pasrpysky ucyepnaH»

«loToB K ynpasneHuto ot APHYM»

«Ha ynpaeneHuu ot APYM»

«BnokupoBka 3BM»

P OcunnnorpadupoBaHue

fBTmax

PfBTmin

Prac

PI‘IJ‘IaH

Pfrac

P fBr

Ve
| L Prerref
p
Vi

«BknounTs Ha ynpasneHue oT APHYM»

OTKNHOYMTE OT ynpaeneHus APYM»

~ T~

Pucynok A.19 — Cxema matematnyeckoin mogenu LC (LUKC) APYM

A.4.3 TpeboBaHMA K cUCTeMe KOHTPONSA U perucTpauuu napamMmeTpoB 3MeKTPo3HepreTUYecKoro pexuma

A.4.3.1 TecToBas Mofenb 3HeprocucTeMbl OOMKHA ObiTe OCHALLEHa CUCTEMOW KOHTpOMs W perucrtpauuu napa-
METPOB 3NTEKTPOIHEPTETUHECKOrO pexnma.

A.4.3.2 Cuctema KOHTpOMNsa nNapameTpoB SMeKTPOIHEPTrETUHECKOTO pexuMa gormkHa obecnednsatb U3MepeHne U
BM3yanu3auuio HANPSKeHWA BO BCEX Yanax v NepeToKoB akTUBHOW M PEaKTUBHOW MOLLHOCTW BO BCEX BETBAX CXEMbI.

A.4.3.3 CucTteMa pervcrtpauuu napameTpoB 3MNeKTPO3IHepreTMHeckoro pexuma AomkHa obecnevymMBaTb OOQHOBpe-
MEHHYH CMHXPOHU3WPOBAHHYHO MO BPEMEHW PErMCTPaUMIo CneayrLlMx napaMmeTpoB NeKTPOIHEPreTMYeCcKoro pexnmas

- NePETOKOB aKTMBHOW MOLLHOCTM MO BCEM MUHUSIM 3MeKTponepeaadu;

- aKTVBHOW W peakTUBHON MOLLHOCTM BCEX rEHEPaTOPOB;

- DENCTBYHOLEro 3HaYeHUA HanpsKeHWs Ha CTaTope BCeX reHepaTopoB;
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- HanpsbkeHuin doas A, B 1 C Ha wuHax 500 kB 1 220 kB I'3C;

- 4YACTOThI HANPSKEHWUSA Ha LWMHAX Kadoro u3 rugpoarperatos [3C;

- 4acToThl BpalleHWs poTopa Kaxagoro us rugpoarperatos [3C;

- aKTMBHOW MOLLHOCTU BCEX reHepaTopoB;

- BblJaBaeMOW MOLLHOCTW BCEX TYPOUH;

- MONOKEHUA perynvpyoLLmMx opraHoB Bcex rugpoarperatos [C.

A.4.3.4 Cuctema peructpauumn napaMeTpoB aMeKTPO3HEPreTUHecKoro pexumMa gomkHa obecnevmBarh:

- n3ameperue hHUKCUpyeMblx NapaMeTpoB 3NMEKTPO3IHEPTETUHECKOIo PeXuMa C OUCKPETHOCTEI0 He Bonee 1 Mc;

- 3anvck UKCUpYEMbIX NapamMeTpoB INEKTPOIHEPrETUHECKOTO pexnMa ¢ AMCKPETHOCTLI0 He Gonee 20 mMc;

- 3anvck UMKCUPYEMBIX NapamMeTpoB 2MEKTPOIHEPTETUHECKOIO PEXUMa B TEYEHWE BpeMeHW, Heobxoaumoro Ans
NpoBeAeHWA KaXdoro U3 aKCNepUMEHTOB MPOrpamMMel UCTbITAHWA.

A.5 O6bem 1 ycrioBus npoBefeHUA UcnbiTaHU TPAM Ha cooTBeTCTBME TEXHUYECKUM TpeboBaHUAM
HACTOALLEro cTaHAapTa U aHanu3 pe3ynsTaToB UCNbLITAaHWUIA

A.5.1 MNpoBepka cooTBeTcTBUA [PAM 1 anropuTma ero oyHKLMOHWPOBaHWSA TEXHUYECKUM TpeboBaHWsM HacTosLe-
ro cTaHaapTa O0rMKHa BhIMOMHATLCS MO NporpaMMe UCNbITaHWi, coaepkallein obbem aKCNEPUMEHTOR, NPEACTABMNEHHbIN
B Tabnuue A.23.

Mporpamma ucneiTaHuii gomkHa beiTh paspaboTaHa opraHu3aumneil, OCyLLECTBAAIWEN UCNbITAHWS, U COrMacoBaHa
et ¢ Bnagensuem NPAM.

A.5.2 KpnTepun ycneLuHoro NpoxoxaeHnsa 3KCNepMMeHTOB NpMBegeHsl B Tabnvue A.23.

A.5.3 Bce akcnepyvMeHThl, NpeaycMOTPEHHLIE NPOrpaMMON UCMLITAHWIA, AOMKHBI BBINOMHATLCA MPW HEM3MEHHBIX
anroputMax yHkUWOHUpOoBaHUS W napameTpax [[PAM.

A.5.4 Ecnv B npouecce UCNbITaHWA BbiSBNEHa HE0BX0AMMOCTbL KOPPEKTUPOBKM anropuTMoB 1 napametpos [PAM
(HecooTBeTcTBUE PyHKUMOHMpOoBaHUA [PAM ykazaHHbIM B Tabnnue A.23 kputepuam), TO anropuTMel 1 napameTpel FTPAM
OOMKHbI ObITE CKOPPEKTUPOBAHBI.

B aToM cny4yae BCe 3KCMEPUMEHTbLI, NPEAYCMOTPEHHbIE NMPOrpPaMMOi UCMbITaHUIA, AOMKHLI ObiTh BbIMOMHEHbLI Mo-
BTOPHO C HOBbIMUW anroputMamu 1 napametpamu PAM.

A.5.5 CootBetcTtBre npoepsemor [PAM TexHuveckum TpeboBaHUsIM HAcTOALLEro cTaHaapTa He MOXeT BbITb noa-
TBEPKAEHO NMPWU OTCYTCTBUM BO3MOXKHOCTW 3a4aHUs anroputMmoe 1 napametpos [PAM, o6ecneymBatolx Hanmymne noro-

KWUTENBbHOINO pe3ynbrata KaxKaoro aKkCnepmmMmeHTa.

Tabnuua A.23 — Ob6beM NPOBEPOK M KPUTEPWM YCMELLUHOIO MPOXOXOSHNS NPOBEPKN

JKCnepumMeHT

Oxunpaemoe gencremne NPAM

1. Bce A ctaHuum B pabote. Nog ynpaeneHvem [[PAM
TonbKo oAwvH A B 30He paspelleHHOW paboTel. MameHe-
HWEe 3adaHWA CyMMapHOW akTMBHOW MOLLHOCTW CTaHuuu
BBEPX/BHM3. BennynHa nsmeHeHWs 3agaeTca npesbiluato-
el perynupoBoYHbIA ananasoH [A.

1. MNpu WcyepnaHuu pesepBa NPOWMCXOOWT 3aBepLUEHUE
perynvupoBaHusi. B npouecce perynupoBaHUs MOLLUHOCTb
A He monagaeT B 30HbI HEPEKOMEHZOBAHHOW M OrpaHu-
yeHHoli paboTbl. MpK UcHepnaHuu pesepBa OOMKHA Bbl-
BOOMTLCA COOTBETCTBYIOLLAA CUrHANW3aLUMs.

2. NogkntoveHne A, Haxogsawerocs B 30He HEPEKOMEH-
OoBaHHOWM paboTel, nog ynpaeneHue [PAM.

2. MogkmoveHune A noa ynpasnexue PAM He NpoOUCXOaMT.

3. Bee A ctaHuum B paboTe, ux 3arpyska no MOLHOCTU
pasnu4Ha. ANropuTM 3anpeta Bxofa B 30HY HEpeKoMeH-
poBaHHoW paboTbl BoiBeAeH. 3arpy3ka Boibupaetca Ta-
KOR, 4TOBbI BblpaBHUBAHWE WX MOLLHOCTEN NPONCXOQUNO
B npegenax perynvupoBodHoOro auanasoHa [A. MNogknio-
YeHue nog rpynnoBoe ynpaeneHve noodepeaHo scex [A
craHumu. MNogknioyeHre odvepenHoro F'A nog TPAM ocy-
WEeCTBNAETCH NOCMe 3aBeplIeHUs BbIPABHUBAHUS MOLL-
HocTel A, yxKe nogknoyeHHbix nog MPAM.

4. Bece A ctaHuum B paboTe, UX 3arpyska no MOLLHOCTU
pasnuyHa. 3arpyska BblbupaeTcs Takol, YToObl BbIpaBHN-
BaHWe X MOLLHOCTEW MPOWUCXOAMNO B Npefenax perynu-
poBoyHoro AuanasoHa A. MogknioyeHwe Nog rpynnoBoe
ynpaeneHWe nooyepedHo Bcex [A crtaHuuu. [logknio-
yenune A, nog MPAM ocywectBnseTca Ao 3aBepLUeHus
BbIpaBHMBaHWSA MoLLHOCTEN A, yxXe NOoAKMHYEHHbIX MO
ynpaenexue [PAM.

3, 4. lNpu nopgknioYeHUW NepBOro arperara nop ynpas-
nedne TPAM BenuyMHa ero MOLWHOCTWM He OOMKHa W3-
MEHSITLCS B YCTAHOBUBLUEMCH pPeXUME, @ CamMo NoAKMo-
YeHWe O0MKHO npoucxoauTb «BesymapHo» (He AOMKHO
COMNPOBOXAATLCA  3MEKTPOMEXaHUYECKUM MEePEXOaHBIM
npoueccom). MNMogkniodeHne nog ynpaeneHne PAM no-
cnegytowmx A OOMmKHO npoucxoauTb «BesygapHo» U B
npoLecce BbIPABHUBaHWS WX MOLUHOCTEN CcymmapHas
MOLLHOCTb CTaHUMKW AOIMKHA 0CTaBaTbCA HEM3MEHHOA.
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3KcnepuMeHT

Oxunpaemoe aencrteme NPAM

5. Bce l'A cTaHumu B paboTe, X 3arpyaka no MOLHOCTH
pasnuyHa. 3arpy3ka BelbvpaeTrcs Takor, 4To6bl BeIpaBHU-
BaHWE MX MOLLHOCTEN NpoMCXoauno B Npegenax perynu-
poeoyHoro avanasoHa A. MogknioyeHre nog rpynnoBoe
ynpaeneHve nooyepenHo Bcex [A ctaHumu. [Mogknwo-
yeHue A nog MPAM ocyllecTBnseTcd 40 3aBeplueHud
BblpaBHUBAHWA MOLWHOCTEN A, yKe NOOKIMIOYEHHbBIX Mo
ynpaenexue PAM.

5. BelpaBHMBaHWE MoLLUHOCTEW A He conpoBoXgaeTcs
nonagaHvuem B 30Hbl HEPEKOMEHAOBaHHONW paboTsl. [pu
ucyepnaHuM pesepsa OOMKHA BbIBOOUTLCA COOTBETCTBY-
HOLLAA cUrHanuaauus.

6. MNMoeTop akcnepumeHToB 3, 4, 5 ¢ pa3nNUYHON KOHMKW-
rypauuei cxembl CTaHUUK, NogpasyMmeBatoLimx dopmMupo-
BaHWEe HEeCKONbKMX FPYNM yrpasneHus.

6. MNpwn nogknoveHun nepeoro A rpynnbl Nog ynpaeneHue
PAM BenuuyuMHa ero MOLLHOCTU He J0MKHA U3MEHSTLCH B
YCTAHOBUWBLLEMCS PEXUME, @ CaMO MOAKTHYEHNE OOMMKHO
npoucxoauTe «besygapHo» (He OOMKHO COMPOBOXAATHCHA
3MNeKTpPOMEXaHUYECKUM NMepexodHbIM npoueccom). Moaknio-
YeHue nog ynpaeneHue [PAM nocnegytowmx A rpynnbl
OOMKHO npoucxoaute «6eaynapHo» M B NPOLECCE Bbipae-
HUBaHWS MX MOLLHOCTEW CyMMapHas MOLUHOCTL CTaHLMK
[OMmKHa 0CTaBaTbCA HEW3MEHHOW. BblpaBHMBaHWE MOLLHO-
cteid [A He conpoBoXxaaeTca nonagaHNeM B 30HbI HEPEKO-
MeHAoBaHHOW paboTel. Mpy UcyepnaHun pesepea AOMKHA
BLIBOAMTLCA COOTBETCTBYHLWAA cUrHanusauws. Pacnpene-
TieHUe Mo rpynnam ynpaeneHus OOMKHO MPOMCXOAUTE B CO-
OTBETCTBUM C 3anoxeHHbIMK B [PAM anropytmamu.

7. Anroputm 3anpeTa Bxofa B 30HY HEPEKOMEHOOBaHHOM
paboTbl BBEgeH. MamMeHeHWe (BBEpPX WM BHW3) akTMBHOMW
MoLHocTu A, He nogkniodeHHoro nog TPAM, npu paboTte
octaneHbix A nog MTPAM.

7. TA, nogkniodeHHble nog TPAM, M3MEHAIOT MOLLHOCTb
B NPOTUBOMONOXHY CTOPOHY, KOMMEHCUMPYS W3MeHeHue
MOLUHOCTU uHAMBKAyanbHO paboTtatowero M'A. MolwHocTb
CTaHUWMW He MeHsieTcs. PerynnpoBaHne He COnpoBoXaaeT-
cq nonagaHvem A B 30HbI HEpeKOMeHAOBaHHOW paboThl.

8. MameHeHue (BBEPX 1 BHWU3) CYMMapPHOW akTMBHOW MOLL-
HocTu ctaHuun ot 3BM (ana obecneveHna makcumanb-
HOW CKOPOCTM M3MeHeHMsA 3agaHus) npu pabote Bcex A
nog NPAM c pocTuxkeHveM 4dacteto [A orpaHuyeHus no
PEryNMPOBOYHOMY AManasoHy ')

8. MOWHOCTb CTaHUMM MEHSIETCA B COOTBETCTBYHLLYIO
334aHHOMY W3MEHEHWIO YCTABKWM CYMMapHOW MOLLHOCTU
CTOpOHY. MameHeHMe MOLLUHOCTM MPOMCXOAWT C Makcu-
ManbHOW CKOpOCTLI0. [py OCTUKEHUN MHOUBUOYAMNBHBIX
orpaHuyeHnii MA npouecc M3aMmeHeHusa 1ux MollHocTy rno-
KMPYETCA C BblOa4yell COOTBETCTBYIOLLEW CUrHanu3auuu.
PerynupoBaHve He conpoBoxpaeTca nonagaHvem A B
30HbI HEpPEeKOMEeHA0BaHHOW paboThl.

9. VicxopHaa motwHocTs M3C coctasnaet 0,6 - P, 3afaHve
makcumansHon MowHocTh '3C Ha yposxe 70 % oT cymmap-
HoWM moLHocTK Beex MA. MmuTupyeTca pasrpyska cocegHei
CTaHUWW W perynupoBaHWe nepetoka no komaHge ot LIC
APYM [0 SOCTUKEHURA CTAHLMEN MaKCUMANbHOW MOLLHOCTIZ),

9. YBenuyeHne akTUBHOM MOLLIHOCTW CTAaHLUMWK NO KOMaHae
LUC APYM po makcumanbHoro zHaveHws. Beligaya coot-
BETCTBYIOLWENA CWUrHanusaumm (4OCTWKEeHWe MakKcumMyma,
vcyepnaHve guanasoHa BTOPMYHOrO perynupoBaHWA Ha

3arpysky).

10. McxoaHan MowHocte [3C coctaenser 0.6- P, 3a-
[JaHve makcumansHow MolHocTh M3C Ha ypoeHe 70 % oT
CyMmMapHO MoLLHOCTK Beex [A. YBennyeHue 3agaHus cym-

MapHOW MoLlHOCTK 3C BbIlLe MaKCUMarbHOrO 3HaYeHUs.

10. YBenu4yeHue akTMBHOW MOLLHOCTWM CTaHUWW [0 3a-
[AaHHOTO MaKCUManbHOro 3HadeHus. MOLIHOCTE CTaHUUK
OrpaHUYMBAETCA Ha 3afdaHHOi BenuydmMHe. Bblgada curHa-
nu3aumn 06 ncdepnaHun pesepsa Ha 3arpysky.

11. MlameHeHue (BBEpPX 1 BHWM3) 3aaHUA NNAHOBOW MOLL-
HocTu M3C ¢ pasnuyHbIMKU OrpaHUY4eHUsaMU Mo CKOPOCTH
M3MEeHeHWUs1 CymmapHoi motHocTr [3C.

11. MnaHoBaa mowHocTe M3C M3MeHseTCA B COOTBET-
CTBWW C 3342HHON CKOPOCTLIO.

12. NameHeHWe 3agaHus BTOPUYHOM MollHocTh M3C oT
LIC (LKC) APYM c pasnuyHbIMU OrpaHU4eHnsiMA No Mak-
CMMarbeHOW CKOPOCTWU WM3MEHEHWs1 3afaHus BTOPUYHOM
mowHocTn M3C ot UC (LUKC) APYM.

12. MNMpw oTpaboTKe 3agaHWs BTOPUYHON MOLLHOCTIA MOLLL-
HOCTb CTaHLUUU MEHSAETCH C MakCUMAarbHOW CKOpocThio. B
aKcnepuMeHTe ¢ Haubonblled BENWYMHOM OrpaHuyveHus
MakCUMarbHON CKOpPOCTM W3MEHEHWS 3a4aHus BTOPWM-
Hor MowHocTh 3C gomkHa cobnioagaTbca MakcMmansHO
[0oNycTUMAs CKOPOCTb 3arpy3ku U paarpyaku kaxaoro MA.
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lpodomxeHue mabnuuysl A.23

3KCnepumeHT

Oxunpaemoe gencrsmne NPAM

13. B T'PAM 3apgaHbl rpynnbl reHepatopoB: rpynna 1 —
FA1 v TA2, rpynna 2 — A3, TA4, TA5, TA6. Anroputm
3anpeTta Bxoda B 30HY HEpPEeKOMeHO0BaHHOM paboTsl Bbl-
BefeH. MiameHeHue (BBEpX W BHW3) aKTUBHOW MOLLHOCTH
[A, pabotatowmx B rpynne 1, BuICTPO U MEANEHHO (O0MmK-
Ha OblTb peanu3oBaHa BO3MOXHOCTb 3a0daHWA CKOPOCTM
M3MEHEHWA MOLWHOCTK). B 3aKcnepumeHTe orpaHuyeHue
Nno MakcUMarsribHOW CKOPOCTW U3MEHEHMUA MOLLIHOCTH rpyn-
nbl 1 MeHbLLE, Yem B rpynne 23):

14. MIameHeHWe (BBEPX U BHW3) akTUBHOW MoliHoCcTU TA,
paboTtawowmx B rpynne 1, BbICTPO 1 MeaneHHo (OomkHa
ObITb peanusoBaHa BO3MOXHOCTbL 3a4aHWs CKOPOCTU W3-
MEHeHWs1 MolHOCTK). B akcnepumeHTe orpaHuyeHue no
MaKCUMarnbHOW CKOPOCTU W3MEHEHWS MOLLHOCTU Tpynmbl
1 Gonble, 4em B rpynne 2.

13, 14. B npouecce perynupoBaHusa CyMmapHas MOLL-
HOCTb CTaHLMW AOIMKHA OCTaBaTbCA HenameHHoW. Moly-
HOCTb rpynnbl 1 MEHAETCA B COOTBETCTBUM C 3aaHUEM C
HY>KHOI CKOPOCTBIO (ECNU HET OrpaHUYeHus Nno otpaboTke
CO CTOPOHBI rpynnel 2). pynna 2 KOMNeHCUPYET M3MEHEe-
HWe MmolHocTu rpynnoi 1. CkopocTe perynupoBaHus FA
He JoMmKHa NpeBbiare MakCUMarnbHO OONYCTUMON.

15. I'pynnel reHepatopoB B TPAM: rpynna 1 — A1, rpyn-
na 2 — A2, TA3, TA4, TA5, TA6. MameHeHne (BBEpPX W
BHW3) aKTUBHOW MolHocTK A, paboTtatowux B rpynne 1
(C AOCTIKEHMEM OFPaHUYEHUs MO Per. AnanasoHy)?).

15. B npouecce perynupoBaHua CyMMapHas MOLLHOCTb
CTaHUWMW [OMKHA OCTaBAThbCH HEeM3MeHHoi. MollHocTb
rpynnbl 1 MEHSIETCA B COOTBETCTBUM C 3a[aHNEM C HYXXHOM
CKOPOCTLIO 10 AOCTWKEHMA OrpaHudeHus. MNpy OCTKEHUM
OrpaH1YeHWin BbIJAeTCs COOTBETCTBYHOLLAA CUTHANM3aUuns.

16. BeinonHeHwe akcnepumeHToB 13, 14, 15 ¢ aBTomaTu-
yeckum nepeBogoM A Yyepea 30HbI HEpeKOMEeHO0BaHHON
paboTthbl (BeinonHaeTca ana [PAM, B koTopbix npegycmo-
TPEeH Takol anropuTMm nepesoaa).

16. Nepeog 4epe3 A 30HbI HEpekoMeHO0BaHHOW paboThl
JOMKEH BLINOMHATLCA TONLKO B YCNOBUAX MCYEpnaHWMs BO3-
MOXHOCTEN No perynvpoBaHuto. [NepeBoa AOMKeH OCYLLECT-
BNATLCSH C MakcUManbHoW ckopocTelo. OctaHoBka A B 30He
HepeKkoMeHaoBaHHOW paboTel otcyTcTBYeT. OfHOBPEMEHHO
yepes 30HY HepeKkoMeHOO0BaHHOW paboTbl HE MOXET MPOXO-
auTb Heckonbko MA. B npouecce perynupoBaHus cymmap-
Has MOLUHOCTb CTaHLUMM AOMKHAa OCTaBaTbCA HEM3MEHHON.

17. I'pynnel reHepatopoB B N'PAM: rpynna 1 — A1, TAZ,
rpynna 2 — A3, F'A4, TA5, TA6. MNepesog A1 B MHOWBK-
OyanbHbl peXuM ¢ CoOXpaHeHUeM y4eTa ero MoLHOCTU B
rpynne 1. Beisog A1 13 rpynnel ynpaeBneHusa ¢ nocnegy-
oMM N3MEHEHWEM ero MOLLHOCTH.

18. OctaHos [A1.

19. Myck MA1.

20. MNepesopg ' A1 B pexum CK.

17—20. B npouecce perynupoBaHus cyMmapHas MOLL-
HOCTb CTaHUMW AOMKHA OCTaBaTbCs HeuameHHoW. [pwu
9TOM BO3MOXHO KpaTKOBPEMEeHHOE M3MEHEHNEe MOLHOCTH
['3C 3a cueT orpaHu4eHusa cKopocTu perynuposaHusa A2
npw 6GonbLlei BenuynHe ckopocTk FA1 npu ero npoxoxae-
HWUW 30HbI HEPEKOMEHAOBAHHOW paboThbl.

21. Pazgenenune | u 1l CLU 220 kB I'3C B pesynesrate KoM-
MyTaLWNA.
22. ObbeguHeHue | n |l CLU 220 kB I'aC.

21—22. KoppekTtHoe dopmMmupoBaHme B [TPAM rpynn
ynpaBneHua 'A.

23. Bece A nog ynpaenenuem ['PAM. MameHeHne 4acToThl
B 3HEprocucTeMe Ha BenuuuHy nopsagka £0,2 'y B pesynb-
Tate OTKMIOYEeHWs TeHepaTopoB APYrUX 3MekTPoCTaHUWNA
UMW OTKMHOYEHWS Harpy3ku notpebuTenen.

24. YacTb arperatoB He nog ynpaeneHuem PAM. WUame-
HEeHWe 4acToTbl B 3JHEProcMCTEME Ha BENWYMHY Nopagka
0,2y B pesynbTate OTKMOYEHWA FeHepaTopoB ApYrix
3NEKTPOCTAHUMIA NNK OTKIMIOYEHWA Harpy3ku notpebuteneii.

23—24. MownocTe '3C gomkHa M3MEHATLCA B COOTBET-
CTBMM CO CTaTM3MOM W «MEPTBOW MOMOCOW» NEepPBUYHbLIX
perynatopoB A. TPAM He npensTcTBYET NEPBUYHOMY pe-
rynMpoBaHuIo.

25. Bknounte noa ynpaenenue N'PAM oguH A npu ycta-
HOBMBLUEMCS 3HAYEHWUW YaCTOTbl B 3HEPIrOCUCTEME BEMNU-
YymHon 49,8 Iy,

26. OTtkntounTe OT ynpaenenua PAM ruppoarperat npm
YCTaHOBMBLLUEMCH 3HAYE€HUWM 4acTOTbl B 3HEprocucteme
BenuunHon 49,8 u.

25—26. VIameHeHMA MOLLHOCTU CTaHLUU HE NPOUCXOAMUT.
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3KcnepuMeHT

Oxunpaemoe aencrteme NPAM

27. MNpoeepka paboTbl acTaTU4ECKOro perynsatopa 4acto-
Tl B [PAM (npw ero Hanuyun). Bee A nog ynpaenexHuem
PAM. Perynatop 4actotel [PAM B pabote ¢ ycTtaBkon
50,0 MNu. HayanbHOe M3MeHeHWe YacToThl B aHeprocucTe-
Me Ha BenuyuHy nopagka +0,2 Iy B pe3ynsTaTte oTKI4e-
HUA reHepaTOpOB OPYIUX 3MEeKTPOCTaHLUMIA UMK OTKMKYe-
HWA Harpysku notpeduTtenen.

27. OQuHamuka nepBuyHOro perynuposanunsa A B nepeble
10—60 c nocne Bo3MyLLEHUS OOMKHA BbITh HE XyKe AuHa-
MUKW B aKcnepumeHTax 23 1 24. [lanee genctenem [PAM
NpoOMCXOOUT BOCCTAHORMEHME YacToTel A0 50 My npu Hanu-
YMWM OOCTATOMHOIO PerynMpoBoYHOTO avanasoHa lMA.

28. MNpoeepka paboTkl acTaTM4ECKOro perynsatopa 4acto-
Tbl B [PAM (npu ero Hanuuunm). Bee A nog ynpaeneHnem
PAM. Perynatop yactotel [PAM B paboTe ¢ ycTaBKkoW
50,0 lu. Harpyzka yactu A BGnv3n 30HbI HEpPEKOMEeHO0-
BaHHOW paboTkl. HayansHoe 3MeHeHe YacToThl B aHep-
rocucteme Ha BenuuuHy nopsgka +0,2 'y B pesynetarte
OTKIOMEHWS1 TeHepaTopOoB APYrMX 3MeKTPOCTaHUMKA UMK
OTKIMIOYEHWA Harpy3ku notpebutenei.

28. B npouecce nepBUYHOIO perynupoeaHna Yacte A mo-
ryT NonacTb B 30HY HepekoMeHaoBaHHOW pabotbl. [PAM
He [OomKeH NpOTMBOAEWCTBOBATL NEPBUYHOMY perynu-
poBaHuio. [pu BoccTaHoBneHWU 4acToTel [A He J0oMmKHbI
0CTaBaTbCs B 30HE HepeKoMeHA0BaHHON paboTkl.

29. NameHeHve (BBEpX WM BHU3) CyMMapHOW aKkTUBHOW
MOLLHOCTH cTaHumn oT 3BM ¢ makcnmansHOW CKOPOCTbID
13MeHeHus 3agaHus npu pabote Bcex A nog MPAM. Mpu
peanusauuun ynpaeneHus ummutupyetcs, yto 3P ogHoro
13 A He oTpabaTtbiBaeT 3agaHue ot [PAM.

30. MameHeHue (BBEPX M BHW3) CYMMAPHOW aKTWMBHOMW
MoLHocTK cTaHuun ot 3BM npu pabote Bcex A non
PAM. MNpwn peannaauny ynpasneHna UMUTUPYETCA, YTO
3I'P opHoro n3 A oTtpabatbiBaeT 3agaHue ot [PAM B
NMPOTUBOMOMNOXHYH CTOPOHY.

31. MameHeHue (BBEPX M BHWM3) CYMMApPHOW aKTMBHOMW
MoLHocTU cTaHuun oT 3BM npu pabote Bcex A nog
PAM. MNpu peanusauny ynpasneHna UMUTUPYETCH, YTO
3IP ogHoro 13 A oTpabaTteiBaeT 3agaHue ot 'PAM co
CKOPOCTbIO, CYLLECTBEHHO MPEBLILIALEN 3aaHHYI0.

32. MameHeHne (BBEpPX W BHW3) CYMMAapHOW aKTWUBHOW
MoLHocTh ctaHuun ot 3BM npu pabote Bcex A nog
FPAM. lMNpwr peanusauynu ynpaeneHna UMUTUPYETCA, YTO
OrP ogHoro m3 A oTtpabateiBaeT 3agaHue ot TPAM co
CKOPOCTBIO CYLLECTBEHHO MEHbLUE 3a0aHHON.

29—32. lNpoucxoaut BnokupoBka ynpasrneHusa A, He-
KOPPEeKTHO oTpabaTbiBaloLMM 3a4aHne, 1 ero nepesos Ha
WHOVBWAYansHOE yrnpaBneHue.

33. Bce A nog ynpasneHuem M'PAM. BeinonHaetca otpa-
60TKa M3MeHeHWs 3aJaHWsa NNaHOBOW MOLLHOCTM, B Npo-
Lecce KoToporo uMutupyertca otknodeHne A1 ot MNA.
34. A1 Ha nHOuBKUAYaNbLHOM YNpaBneHnn, octansHble A
nog ynpaenedvem PAM. BeinonHaeTtca otpaboTtka name-
HEeHWs 3ag4aHns NNaHOBOW MOLLHOCTW, B NMPOLECCe KoTo-
poro uMuTUpyeTcs oTknodeHre FA1 ot MA.

33—34. bnokupyeTcs U3MEHEHWE MMNaHOBOW MOLLHOCTU
M3C. CymmapHoe 3agaHue B PAM ymeHbliaeTcsa Ha
BEMUYNHY MOLLHOCTM oTknoyeHHoro ot MA FA1. MNpwu oT-
KITOHEHWW YaCTOThI HUXKE «MEPTBOM MOMOChI» NEPBUYHOTO
perynupoBaHus NPOUCXoaMT TONbKO 3arpy3ka A Ha Benu-
YnHy TpebyeMol NepBMYHOA MOLLHOCTH.

35. Bece NA nog ynpaeneHuem T'PAM. B npouecce nameHe-
HWA 3a4aHuA nnaHoBon MowHocTu M3C MMKUTUpYeTes no-
cTynnexHue komanabl MA Ha 3arpysky QC Ha 3agaHHy
BEMUYMHY (CTYMNEHB).

35. MameHeHne molwHocTM T3C npoMcxoduT B COOTBET-
cTBuKM ¢ 3agaHuem [A, uaMeHeHWe NNaHoBOW MOLLHOCTU
3C Gnokupyetca. [Npy OTKNOHEHWM YacTOThl Bbille «MepT-
BOW MOMNOChI» NEPBUYHOIO PErYNUPOBAHUS NPOMCXOAUT pas-
rpy3ka [A Ha Benn4nHy Tpebyemor NepBUYHON MOLLHOCTH.

36. MMmuTupyeTca nocTynneHrMe komaugel ot 1A Ha oT-
kntoyeHue A1 ¢ HenonHodasHelM oTkModYeHvem A1 ¢
nocnegyrowmm otknioveHnem FA1 emecte ¢ N'A2 B pesyrnb-
Tate gencteua YPOB.

36. CyMmmapHas MOLWHOCTb CTaHUWMWM U3MeHSieTCcs Ha Be-
TIMYUHY MOLLHOCTM OTKMIOYEHHLIX B peaynstare OelCTBUs
YPOB reHepatopoB. [lpyv OTKMOHEHWMWM 4acTOTbl HMXKe
«MEPTBOW MOMOCHI» MEPBUYHOMO pPEerynupoBaHUsl npouc-
X0OWT TOMbKO 3arpy3ka [A Ha BenuunHy Tpebyemoin nep-
BUYHOW MOLLHOCTMW.
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OkoHYaHue mabnuubi A.23

3KCnepumeHT

Oxunpaemoe gencrsmne NPAM

37. Bce A nog ynpaeneHnem [PAM. MmuTtupyeTca aga-
puiiHoe oTkntoyveHue ogHon CLU 220 kB BcneactBue Ko-
POTKOro 3aMblkaHua ¢ paboTtarowmmmn Ha ganHyo CLU A,

37. TPAM ofGecnednBaeT 3arpy3ky ocTaBLUMXCA B paboTe
A 0o BoccTaHOBNEHWA 3agaHHoi molHocTy F3C unn oo
1UcyepnaHus pe3epBoB Ha 3arpysky [A.

["3C u kaxporo A 3agaeTca onepaTtopoM.

rpynnoi 1, n MOLHOCTLIO, BblAABAEMOW rpynnou 2.

HaxoguTCA B MHOMBUOYanbHOM peXumMme.

) Npu Tectuposanun MPAM BenuuMHA MakcUMansHOM CKOPOCTU M3MEHEHWNS YCTABKU, MaKCUMarnsHO CKOpPOCTM

2) KomaHga oT LIC APYM UMUTUPYETCS CTYNEHYaTbIM M3MeHeHUeM ycTasku [3C.
3) MiameHeHMe MOLLHOGTY rpynmbl 4OCTUrAETCS 3a CHET M3MEHEHWs NPONOPLIMN MEXAY MOLLHOCTLIO, BblAaBaeMoi

4) BKcnepuUMeHT BLIMOMHAETCH B pexkuMe «umuTaumsy», T.e. B FTPAM oTknioueH anroputm pa6oTel ¢ rpynnamu, FTA1
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Bubnuorpadcgun

[1] TMpaeuna TexHonormyeckoro yHKUMOHUPOBAHUSA 3MEKTPOIHEPTETUHYECKMX CUCTEM (yTBEpKaeHe! [ocTaHoBneHEM
MNpaeutensctBa Poccuiickon ®Pepnepaunn ot 13 aBrycta 2018 . Ne 937)
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