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OIMMCAHWE W3OBPETEHUA
2420-558759EA/025
KYPUTEJILHAA CUCTEMA, CIIOCOE M INPOI'PAMMA VIIPABJIEHUA
SJIEKTPOIIUMTAHMEM, MEPBMYHOE YCTPOWCTBO M BTOPUYHOE YCTPOMCTBO

OBJIACTb TEXHMKM, K KOTOPOM OTHOCUTCSA M3OBPETEHUE

[0001] Hacrosgmee n300peTeHMre OTHOCUTCH K KYypPUTEJIbHOM
cucTeMme, CrIocoby n IporpaMMe yIIpaBJIeHN A BIIEKTPONIUTAHMEM,
IIEPBUYHOMY YCTPOWMCTBY M BTOPUUHOMY YCTPOMUCTBY.

YPOBEHL TEXHVKNM M30BPETEHVA

[0002] KypurTejsbHad CHUCTeMa, MMeKllas KOHCTPYKLUMI LOJId 3BapaOKu
C TIIOMOmMBK IOPTAaTMBHOTO 3apsaOHOTO YCTPOMCTBa HaTl'peBaTeJIbHOTO
YCTPOMCTEAa 0Jia HaTpeBaHUA anspo30Jeobpa3yrlero nU3oeynAa
I[IOCPEeNCTBOM BJIEKTPUUECKOTO HarpebaTeJid KaxXOHEM pas Iocjle TOoro,

BEIIIOJIHAETCA IIpeldBapMUMTeJIbHO 3adaHHOe UYMCJIO aKTOB KYypeHMA (cMm.,

HanopuMmep, [aTeHTHHM »OoKyMeHT 1). B uYacTHOCTHM, B CJyyae, KoImda
OJia ofBpasoBaHusa anpo30J4, nomJiexamero BHIIY CKY "3
anpo30Jeobpasynmero U3Iens, TpedyeTCcsa BoJibioe KOJIMUECTBO

DIIEKTPOBHEPTUH, TO IIOCJIemoBaTeJIbHEIE  aKThl KYPEHMS  BHIIOJHATH
HEBO3MOXHO, IIOCKOJIBKY akKT KYpeHuda HeJlb34 BHIIOJHATE BO BpeMd
3apAaOKu.

[0003] 19 pelmeHMs  BLIIEYIIOMSHYTOM  MIPOOJIeMH, CyImecTByeT
umes, cocTodmas B TOM, UTOOH I'€HePUMPOBATL al’po030Jib IIYyTeM IIPIMOM
nmomaumu DIIEKTPONIMTaHMU A us3 TeHepaTopa B HarpeBaTelJb, KakK
pPacKpeBaeTCsa, HalpyuMep, B I[IaTeHTHOM IOOKyMeHTe 2. B TakoM cJydae,
HeoOXOoOMMO IIepeKJIoUaThbCa MexOy PexXyMOM IJIS 3BapaIOKM BHYTPeHHel
IepesapsxaeMo 0OaTaper HaTpPeBaTeJLHOTO YCTPOMCTBa IIOCPEedCTBOM
3apA0HOTO YCTPOMCTBa OOHUHHM OOpa30oM UM PeXMMOM IJIS MIPAMOM IIOoOauu
SJIEKTPONUTAHMSA M3 3apaOHOTO YCTPOMCTBAa B HarpeBaTelb.

CIIMCOK JIMTEPATYPH

I[IATEHTHAA JIMTEPATYPA

[0004] IlaTeHTHBED »DOKyMeHT 1: IIyOimMKalMM SHSIOHCKOM IIaTeHTHOM
3aaBkM N 2012-527222

[TaTeHTHHM »OOKyMeHT 2: IIyOJiaukKauuy [AIOHCKOW [IaTeHTHOM 3adaBKU
N 2015-500647

CYIIHOCTHL M3OEPETEHWA

TEXHUUECKASA IIPOBJIEMA

[0005] OBmensBeCcTHO, uTo nejiecoobpasHo pPeryamMpoBaTh
KOJIMUYECTBO (MOmMHOCTEL) IIoaBaeMOM SBJIEeKTPOSHEepPIMM OO IIO0OXOIAMeIro
3HAUEHMS B COOTBETCTBUM C XapaKTEepPUCTMKaMM, IIPUMEHEHMEM U IIpoUee

oBweKTa, B KOTOpHﬁ cilenyerT I100JaBaThb SJIEKTPOIIMTaHN1eE .



ClemoBaTeJIbHO, B ofmeM, KOJMUECTBO DJIEKTPOSHepIUHr, IIoajexalee
nmojmadve TIpM 3apAnke IIepe3apaxaemor  OaTapewu, oOTJIMYaeTCcsa  OT
KoJIMUeCcTBa SJIEKTPOSHEPTUHN, momJjexamero nmomaue, KoToa
SJIEKTPOIIMTaHMe IIooJaeTCHd B HaT'peBaTelJlb . COOTBeTCTBeHHO,
paccMaTprBaAd Inepexon MeXIoy PEXVMOM oJidg SaApAO0KNU BHyTpeHHeﬁ
mepesapsaxaeMomn BaTapeu IOCpelCTBOM  3apaOHOTO YCTPOMCTBA u
pPexrMoM OJIA HpHMOﬁ IIonmayum SJIEKTPOIIMTaHMA B HaTl'pepaTelJlb, eCJIn
I[IeperJInUeHNE MeXIOy BHINESYIIOMAHY TEIMI IOIBYMA pPeXxrMaMm BHITIOJIHAETCHA
He3aMeOJIMUTeJbHO, Bes kakoro—-JmbOO cCcHeuMaJIbLHOTO  aHaJmu3a, Kak
PacKpeEBaeTCA B IIaTeHTHOM ITOKRKYMEHTE 2, TO CymecCcTBYKOT PUCKIH, uTOo
nepesapaxaeMas OaTapesd YCUJIEHHO M3HaMMBAeTCS, W/MUIM HaTpeBaTeJb
paboTaeT HeyIOOBJIETBOPUTEJIbLHO. KpomMe Toro, ecaM OpsaMas IoJada
SJIEKTPOIIMTaHNMA B HarpeepaTeJlb HaulHaeTCHd oo TOT'O, KaKk
anpo3oJyeobpasyrimee usnejme IIPUKPEIJIST K HaTrpeBaTeJIbHOMY
YCTPOMCTBY, TO BOBMOXEeH PUCK, UTO BJIEKTPODHepTusd, IIoIaBaeMas
3apAOHEIM YCTPOMCTBOM, TepseTcs.

[0006] HacrTosamee n3obpeTeHuUe BRIIIOJIHEHO c YyUeTOM
BHIIEIIPUBEEHHBX BOIIPOCOB; u LIeJIbo HaCTOAmMET O n300peTeHnd
ABJISETCSA IIJIJaBHOE BHIIOJIHEHME IIEPEKJIOUEeHMSS MeXOy PeXMMOM 3apAaA0KU U
PEXVM IIPAIMOTO HaTpeBaHMg, IIPM STOM C TapaHTuel ero 06e30IacHOCTU
1 yono®cTBa IOJIS IIOJIbL30BaTesId.

PEINEHVE TTPOBJIEMH

[0007] Oiisa pelmeHns BHIIEYIIOMSHY TEIX npobJieM, BapMaHT
OCYIEeCTBJIEHUSA HaCTOAmMEeTO n3obpeTeHmUs COIEepPXUT KYPUTEJBHYIO
cucTeMy, KOoTopasda COIEepPXUT : BTOPUUHOE YCTPOMCTRBO, KOTOpoe

COIOEPXNT Harpy3sKy IOJIA VCIIapeHNA MCTOUYHNMKa aspo30JI4 MJIN
Hal'peBaHMAd MCTOUWHIMKa apoMaTmM3aTopa WM MCTOUHMK IIMTaHMA, KOTOpHﬁ
MOXeT TIIogaBaTb OSJIEKTPOIIMTaHe B Hal'PYy3KYy, IIepPBUMUHOE yCTpOﬁCTBO,
KOTOpOe MOXeT I1ogaraThb, KoOorma OHO IIOOCOeIVMHEeHO K BTOPHMUHOMY
YCTpOﬁCTBy, SJIEKTPOIIMTaHNMEe B HarpyskKy ¥ HVCTOUHMK TIIMTaHMA, n
YIIPapeRJIAKMYD dYacTb, KOTOpad MOXeT BEITIOJIHATDH HepBHﬁ pPexrvM OJIA
IIooadnm SJIEKTPOIIMTaHMA W3 IIEPBUYHOT'O YCTpOﬁCTBa B Hal'Py3Ky U
BTOpOﬁ PeEXVM IOJIA IIoIODadM SJIEKTPOIIMTaHMA W3 IIepPBUMYHOI'O yCTpOﬁCTBa
B VCTOYHMK IIMTaHMA,; IIpM STOM, BO BpeMAd MeXOy II€PBEM PeXVMOM U
BTOPEIM pPeXMMOM B IIpoLecCcCe, II0 MeHEBlIle Mepe, OIOHOT'O M3 TIIepBOIO
Inepexona, KOTOpHﬁ ABJIAETCA IIepeXOIOM M3 IIepPBOI'O peXlMa BO BTOpOﬁ
pPexrM, M BTOPOI'O IIepeXola, KOTOpHﬁ ABJIAETCA IIepeXOoIoOM M3 BTOPOIO
pexrMa B HepBHﬁ pPeXMM, YIIpaBJIAKIad YacCTEbk BHIIOJIHAET HepeXOHHHﬁ
PEXVM, KOTOpHﬁ COIOEepPXNT IIepeXogHoOe BpeMA IJIA VSMeHEeHNA

IIpeipapmMTeJIEHO 3aldaHHOI'O IIepPeMeHHOI'O IlapaMeTpa, OTHOCAMmMEeI'0CAd K



rmonaye sJEKTPONMTAHUA.

[0008] HOpyrol BapuMaHT OCYmEeCTBJIeHMS HaCToAmeTro u3odbpeTeHud
COIEePXUT KYPUTEIBHY CUCTEMY 1o BEIIENIPUBEITEHHOMY BapMaHTy
OCyMeCTRBJIEHMA, B KOTOPOM YIpaBJdlmas YacThb BHIIOJHSAET IIepexOomHHM
pexuM B IIpOllecCe KaK IIepBOT0O Ilepexola, TaK M BTOPOIO Iepexola.

[0009] Hpyrol BapuMaHT OCYUEeCTBJIeHMS HaCTOAmMero Hu3o00peTeHud
COIEePXUT KYPUTEIBHYI CUCTEMY 1o BHIIENIPUBEIEHHOMY BapMaHTy
OCyMmeCTBJIEHMA, B KOTOPOW MOJUTEJBLHOCTHL II€pexOoNHOTO BPEeMeHM B
[IEPEXONHOM PEeXMME B IIpOllecce IIepBOT0 Ilepexola OTJIMYaeTCd OT
OJIMTEeJIbHOCTHU I[IepeXOHOT'O BPEMeHM B IIEPeXOIHOM pexXMMe B IIpollecce
BTOPOTO Ilepexola.

[0010] HOpyrol BapuMaHT OCYUECTRBJIEHMS HaCTOAmMero u300peTeHud
COOEePXUT KYyPUTEJBHYIO cucTeMy 1o BHIIEIIPUBEOEHHOMY BapMaHTy
OCymMEeCTBJIEHUSI, B KOTOPOM MIOJUTEJHLHOCTL IIepexOolHOTO BpPEeMeHM B
[IepexonqHOM pexume B npolecce IepBoro rnepexona MeHblle
OJIMTEeJIbHOCTHU IIepeXOOHOT'O BPpeMeHM B IIepexXOIOHOM pexXMMe B IIpoliecce
BTOPOTO Ilepexola.

[0011] IOpyro¥ BapMaHT OCYMECTBJIEHMS HACTOAMEIo Mu300peTeHUus
COOEPXUT KYyPUTEJBHYIO cucTeMy 1o BHIIEIIPUBEOEHHOMY BapMaHTy
OCyIeCTBJIEHUI, B KOTOPOW IMNpelBapUTeJIbHO SBalaHHBEM IIepeMeHHLM
nmapaMeTp ABJILIeTCSI KOJMUECTBOM DBJIEKTPORHEepIUM, nmomaBaeMeEM U3
[IePBMUHOTO YCTPOMCTBa BO BTOPMUHOE YCTPOMCTBO; U YIIPaBJIAWIAS
YacTh  BHIIOJHAET COOTBETCTBYKIME pPeXMMb TakuM ofpas3oM, UTo:
neproe KOJIMYeCTBO DJIEKTPOSHEPTUHN nomaeTcs n3 IIEPBUUHOTO
YCTPOMCTBA B HAIrpy3Ky B IIEPBOM pPexuMe; K IIepBUYUHOMY YCTPOMCTBY
IpMMeHSeTCd IIPollecC IOJSA YMEeHBIEeHMS I[IoaJiexamero Iomade KoJMUecTBa
DIJIEKTPOBHEPTUM C IIepBOTO0 KOJMUEeCTRBa, M IIoJada BJEeKTPOIMTaHuA U3
IIePBMUHOTO YCTPOMCTBaA B MCTOUHMK IIMTaHMS He  BHIIOJIHAETCHS B
[IEPEXONHOM pPexXuMe B IIPOllecce IIepBOT0O IIepexola; UM M3 IIepPBUYHOTO
YCTPOMCTBA B MCTOUHMK IIMTaHMS BO BTOPOM pPexXyMe IIoHaeTCcsa BTOpoe
KOJIMUECTBO BJIEKTPORHEPTIUM, KOTOPOEe MEHBIE IIepPBOI0O KOJMUEeCTRaA.

[0012] HOpyrol BapuMaHT OCYIEeCTBJIeHMS HaCTOAmMeTro Hu30dpeTeHud
COIEepPXUT KYPUTEBHY cucTeMy 1o BHIIENIPUBEIEHHOMY BapMaHTy
OCYMeCTBJIEHMS, B KOTOPOM KypUTeJbHad CHUCTeMa COIepPXUT CpelcTBO,
KOTOpoe MOXeT IepeKJrodyaTbCA MeXxmny COCTOSHUEM, B KOTOPOM
SJIEKTPONIMUTaHME MOXeT IIoJaBaThbCd M3 IIepBMUHOTO YCTPOMCTBA B
VCTOUHMK IMTaHMA M COCTOSHMEM, B KOTOPOM 3JIEKTPONMTAHME HEe MOXET
IoJaBaThLCAd U3 IIEePBUUHOTO YCTPOMCTBA B MCTOUHMK MIMTAHUSA; IIPU STOM
IpelBapUTeJIbHO 3alaHHBM IIepeMeHHHM IIapaMeTp ABJSeTCSd KOJINUeCTBOM

SJIEKTPOSHEPI'MM, IIoDaBaeMbIM M3 II€ePBMUHOTI'O yCTpOﬁCTBa BO BTOPHMUHOE



YCTPOMCTRO,; IIpMUeM YyHOpaBJfgllas dYaCTb BHIOJHAET COOTBEeTCTRYKIME
PEXVMEL TakKMM 0o0pa30oM, UTO: IIepBOoe KOJMUEeCTBO BJIEeKTPODHEepIUN
IomaeTCcsa M3 IIEPBUUHOTO YCTPOMCTBa B HaTpy3Ky B IIE€PBOM pPeXuMe;
yopaBJleHMe CPeOCTBOM BHIIOJIHAETCHS MOJS BxXoda B COCTOSHHME, B
KOTOPOM  DJIEKTPONMTaHME He  MOXeT IOoHaBaThbCHa U3  IIePBUUHOTO
YCTPOMCTBa B MCTOYHMK [OMTaHMA, U K TIIE€PBUUHOMY YCTPOUCTBY
IPpUMMEeHAeTCa MNpOolleCC OJIA yYMEeHBIeHMS IMoIJieXameIo [Iohade KOJMUeCTBa
BIIEKTPORHEPTUM C TIIE€PBOTO KOJIMUYEeCTBa, B [IepexXOOHOM peXuMe B
opoliecce IIepBOTO Iepexoma; M YyIpaBJIeHME BHIEYIIOMAHYTEM CPEeNCTBOM
BHIIOJIHAETCHA HOJIA BxXOIa B COCTOSHME, B KOTOPOM BJEKTPOIMUTaHUE
MOXeT I[oIaBaTbCsAa M3 IIepBMUHOTO YCTPOMCTBa B MCTOUHMK OMTaHUSA, U
BTOpOE KOJIMYECTBO SJIeKTPOSHEPI NN, KOTOpoOe MeHbIIe IepBOTO
KOJIMYEeCTBa, nomaeTcsa M3  [IepBUYHOTO YCTpPOMCTBaA B  MCTOUHUK
IMTaHMusda, BO BTOPOM PEXMME.

[0013] [OpyTo¥ BapuaHT OCYIECTBJIEHMS HACTOAMETOo MU300peTeHUud
COOEepPXUT KYPUTEJIBHYK  CUCTeMy I[IO  BHIIEIPUBEIOEeHHOMY  BapUaHTy
OCYIWeCTBJIEHUL, B KOTOPOM  BHIIEYIIOMSAHYTOE CpPenCcTEBO ABJIAETCH
IIepekJoYaTesIeM, PAaCIOJIOXEHHEM MeXIy JIIepPBUUHEIM YCTPOMCTBOM MU
MCTOUYHMKOM [IUTaHMA; U ylpaBJjdnlas YacTb DSJIeKTPUUEeCKM OTKJIoUYaeT
IIepBUUYHOE YCTPOMCTBO OT MCTOUHMKA [IUTAHMSA IIOCPEeNCTBOM BHIIOJIHEHUSI
yopaBJjieHUsa MOJIS pPa3MHKaHUA I[IepekJiouaTelid B IIepexXOoldHOM pexuMe B
[Ipollecce IIepBOTO Ilepexola U DBJIEeKTPUUEeCKM IOoOKJIoUaeT IIepBUUHOe
YCTPOMCTBO K MCTOUHMKY IMIMTAHMSA NOCPEICTBOM BHIIOJHEHUS YIpaBJIEeHUS
0JI 3aMBelKaHUA IIepekJIodaTelid BO BTOPOM PEeEXMME.

[0014] HOpyro¥ BapMaHT OCYMEeCTBJIEHMS HACTOAMETO M300peTeHUus
COOEepPXUT KYPUTEJLHYI  CUCTeMy IO  BHIIENPUBEOeHHOMY  BapUaHTy
OCymecCTBJIEHUSA, B KOTOPOM KypuUTeJbHasa CUCTeMa COIEepXUT MOUOI,
KOTOPHEM PACIOJIOXEeH MeXOy IIePBUUHBEIM YCTPOMCTBOM U MCTOUYHUKOM
OWMTaHMUA, U T[pAMOe HallpaBJleHMe »Ouola SABJAeTCS HalpaBJIeHMEeM OT
IePBUYHOTO YCTPOMCTRAa K VUCTOUYHUKY OUTaHUA; opu 3TOM
BHIIEYTIOMAHYTOE CPEeOCTBO ABJISAEeTCH pPeTryJIaTopoM, KOTOPHM MOXET
PeryIMpPOBaTE OTHOCUTEJILHOE HalpsSXeHMe MeXIy BHEXONHEM HalpsSXeHVeM
IepBUYHOTO YCTPOMCTBA WM  HalpSXeHMeM  MCTOUHMKA [IUTAaHUL; u
yIpaBJsomas JacThb YIIPaBJSAET PETYJIISATOPOM 0JId obecrieueHud
BEHIXOOHOTO HalpSXeHUSA IMNepBUUHOTO YCTPOMCTBa BHIe, UYeM HalpsSXeHUe
VMCTOUHMKA T[MUTaHMA B I[epexXOIHOM pexuMMe B IIpollecce TIEpBOTO
Inepexona, W YHOPaBJISeT pPeTryJaTopoM OJaa ofbecnedeHMs HaOpsSXKeHUS
VMCTOUHMKAa [MUTaHMUA BHIIe, YeM BHXOIOHOE HalpsSXeHUe IIepBUYUYHOTO
YCTPOMCTRBa BO BTOPOM pPEXMME.

[0015] HOpyro¥ BapMaHT OCYMEeCTBJIEHMS HACTOAMETO MN300peTeHUus



COIOEpPXNT KYypPpUTEeJIEHYIO CHUCTeMYy I10 BHINCIIPMBEIOECHHOMY BapMaHTy

oCymeCTRBJICHMA, B KOTOpOﬁ YIIpaBJIdKIad dacCTb IIprMMeHAeT K
IIePBUYHOMY yCTpOﬁCTBy IIpouecc IIOCTEIIEHHOT' O YMEHEBIIEHIMA
rnogjiexameInro Inogmayde KoOJIMYeCTBa SJIEKTPOSHEPTI'MN oT IIepBOIO
KoJImyecCcTBa oo BTOPOT'O KoJIMYeCTBa " rnomaeT IIOCTEIIEHHO

yYMeHbIIameecsa KOJUUECTBO D2JIEKTPOSHEPTUM M3 IIepBUUHOTO YCTPOMCTBAa
B Harpys3Ky.

[0016] HIOpyrol BapuMaHT OCYUECTBJeHMS HacCToAmero u3o0bpeTeHud
COIEPXUT KYPUTEJBHYI cucreMy infe} BHIIEINIPUBEOEHHOMY BapMaHTy
OCYIIeCTBJIEHNUH, B KOTOpOM yIIpaBJgwola s JyacTb He rnomaeT
SJIEKTPONMTaHME U3 IIePBUYHOTO YCTPOMCTBA B MCTOUHMK IIMUTAHUA U
Harpy3Ky B IIepexXOIHOM pPexXyuMe B IIpollecce IIepBOTO Ilepexola.

[0017] [HOpyrolm BapuMaHT OCYIECTRBJIEHMS HAaCTOAMero Hu300peTeHud
COOEepPXUT KYyPUTEJBHYIO cucreMmy infe} BHIIEIIPUBEOEHHOMY BapMaHTy
OCYIIeCTBJIEHNU A, B KOTOPOM KypUTeJlibHad cucTeMa COOEePXUT
IepekJoyvaTellb, KOTOPHM PAaCIOJIOXEeH MeXOy IIePBUUHEM YCTPOMCTBOM U
VMCTOUHMKOM IMUTAaHUSA ¥ HaTPYy3KOM UM MOXET IepeKJIlouaThbCad Mexmoy
COCTOSAHUEM, B KOTOPOM  DBJIEKTPOIUTAaHME  MOXeT rnomaBaTbCsa U3
[IEPBUUHOTO YCTpPOMCTBAa B VCTOUYHUK IMTaHUA u HaTrpy3Ky, u
COCTOSHMEM, B KOTOPOM »JIEKTPONMTaHMe He MOXeT IIoIdaBaThkCsa U3
[IEPBUUHOTO YCTPOMCTRA B VICTOUHUK NIMTaHnUAa u Harpy3Ky; u
YIpaBJganIas YacTb DJEeKTPUUEeCKM OTKJIoUaeT IIePBUUHOE YCTPOMCTBO OT
VCTOUHMKA [IMTAaHMA WM HaTpy3KM IIOCPEeIdCTBOM BHIIOJHEHUS YyIpaBJIEHUS
OJIS pPas3MBEIKAHMA TIIepekJinuaTelJId B I[IepexXOoOHOM pPexuMe B IIpollecce
[IepBOT O IIepexona.

[0018] Hpyrol BapMaHT OCYHECTBJIEHUS HaCTOAMeTro Mu30dpeTeHud
COOEepPXUT KYyPUTEJBHY cucreMy 10 BHIIENIPUBEOEHHOMY BapMaHTy
OCYIEeCTBJIEHUH, B KOTOpOM MIEPBUYHOE YCTPOMCTBO COOEepPXUT
PUMKCUpPpYIIMY®D 4YacThb, KOTOpasd MOXeT QUKCUMPOBATHL COeIOMHEHME MexmIy
BTOPUUHEM YCTPOMCTBOM U II€PBUYUHEIM YCTPOMCTBOM B (QUKCHUPYIIIEM
COCTOAHMM M  MOXeT pPasbelIVNHAThH coeIMHeHNe B HePUKCHUPYKIEM
COCTOAHUM; ¥ VIpaBJjdolas YacThb pal3jiMuaeT IIePBHM IIepexXol M BTOpOM
Iepexon IO COCTOSHMID QUKCHpPYIEeN YacTHU.

[0019] HOpyrol BapuMaHT OCYmeCTBJIeHMS HaCTOoAmeTro Hu30dpeTeHud
COIEepPXUT KYPUTEJBHY cucTeMy 10 BEIIENIPUBETEHHOMY BapMaHTy
OCYMeCTRBJIEHMA, B KOTOPOM VYIpaBJdomas YacThb COXpaHSeT IIepexOomHHM
pexuM B IIPOLleCCe BTOPOTO IIepexola, II0oKa Harlpys3Ka He IIPUBOOUTCH B
KOHTaKT C anpos3oJieobpal3ynlVM  M3IeJIVEM, coepXalyM  MCTOUYHUK
aspo30Jid, B HedUMKCHUPYKIEM COCTOSHUM.

[0020] HOpyro¥ BapMaHT OCYMECTBJIEHMS HACTOAMETO MN300peTeHUus



COOEepPXUT CIocod yIOpaBJIeHMd IIodauel DJIeKTPONMTAaHUSA U3 IePBUUHOTO
YCTPOMCTBa BO BTOPMUHOE YCTPOMCTBO B KYPUTEJLHOM CHUCTeMe, U
crioco® COHOepXMT CJenypolye 3Tallk: 3Tall pacllo3HaBaHMA OIOHOTO U3
[IepBOTO pPeXyMa M BTOPOTO pPexXrMa B KauecTBe pexmuMa, KOTOPHM’
BHIIIOJIHAETCSA, IIPM STOM IIEePBHM pPeXuM ABJISeTCA PeXuMoM OJ4 IolIycka
nmojaum DJIEKTPONMTAaHMA U3 IIepBUUYHOTO YCTPOMCTBa B  HaATpPYy3KY,
KOTOpasd COOEepPXUTCH BO BTOPMUHOM YCTPOMCTBE ¥ MCIOJb3yeTcd IOJIA
VCIlapeHns MCTOUYHMKA anpos30J4g MJIN HarpeBaHUA MCTOUHMKA
apoMaTuzaTopa, M BTOPOM pPeXuMm SABJISEeTCHS pPeXyMOM IJS OOIyCcKa
nojaum  2JeKTPONIMTaHMA U3 [IepPBMYUHOTO YCTPOMCTBA B MCTOUHUK
OIUTaHUAg, KOTOPHM COIOEPXUTCS BO BTOPMYUHOM YCTPOMCTBE M CHOCOoOeH
nmonaBaThk DBJEKTPONMTaHMe B Halpy3Ky,; DTall I[IpMeMa KOMaHIH IJIA
BHIIIOJIHEHMSA IIepexola M3 pPexXyMa, KOTOPHM BHIIOJHAETCH, TO eCTb,
OOHOTO M3 IIepPBOTO pexuMa M BTOPOTO pexXuMma, B IPYTOM Pexum; U, BO
BpeMad MeXOy IIePBEM pPeXVMOM ¥ BTOPHM pPeXMMOM B IIpollecce, IIO
MeHblle Mepe, OOHOTO M3 IIepBOTO Ilepexona, KOTOPHI  SABJISAETCSH
IepexoIoM U3 IIepPBOTO PeXyMa BO BTOPOM pexmuM, M BTOPOTO IIepexona,
KOTOPHEM ABJISETCSA IIepexXolIoM M3 BTOPOTO pPexXyMa B IIEPBHM pexuM,
Tarn BEIIIOJIHEHU A, 1o KOoMaHIe, [IepexonoHOTO  pexmuma, KOTOPHIM
COOEPXUT IepexolHoe BpeMd OJIS M3MEeHEeHUSA IIpelBapUTeJIbHO 3alaHHOTO
[IepeMeHHOT O IIapaMeTpa, OTHOCAmeTrocsd K [Iomaue BJIeKTPONMTAaHUA.

[0021] [Hpyrol BapMaHT OCYIEeCTBJIEHUS HACTOAMeTro Mu300peTeHud
COOEPXMUT MIpoI'paMMy, KoTopasd I[IpedlMCHBaeT KYypUTEJILHOM CcHucTeMe
BHIIOJIHATEL BHIIEONIMCAHHEM CIIOCO0.

[0022] HOpyrol BapMaHT OCYIEeCTBJIEHUS HACTOAMeTo Mu300peTeHud
COOEepPXUT [IEPBUUHOE YCTPOMCTBO, KOoTOpoe MOXeT nogmaBaThb
DIIEKTPONIMTaHMEe B Hal'Py3KYy UM MCTOUHMK IIMTAaHMA, KOTOPEE COoIepXaTcCsd
BO BTOPMUHOM YCTPOMCTBe, KOoT'IDa IIepPBMUHOE YCTPOMCTBO IMNOOCOEeIVMHEHO
K BTOPMUHOMY VYVCTPOMCTBY, IIPM 5STOM HaTpy3ka HMclIapseT MCTOUHUK
azpo30Jid WM HaTl'peBaeT MCTOUYHMK apoMaTu3aTopa, M  UCTOUHUK
OIMTaHMS  MOXeT IomaraTh BIJIEKTPONUTaHNE B  Harpys3Ky; Ipr4YeM
[IepPBUUHOE YCTPOMCTBO COHOEPXUT YIPAaBJAKIYI UYacThb, KOoTopasd MOXeT
BHIIIOJIHATEL IIEPBHM pPeXuM IJIS [HoOauy DSJIeKTPONIMTAaHUSA U3 IIepPBUYHOTO
YCTPOMCTBA B HATPy3KYy UM BTOPOM pPeXxuM OJIS [IoHauM SJIeKTPONUTaHMI
13 IIepBMUHOTO YCTPOMCTBA B MCTOUHMK OMUTaHMUL; IOIpUUeM, BO BpeMd
MexXxIy IIepBHM pPeXMMOM M BTOPHM pPeXMMOM B IIpollecce, IIO MeHbIen
Mepe, OIHOTO M3 IIepBOTO IIepexola, KOTOPHM ABJSeTCId IIepexXoIoM U3
[IepBOTO pexXyMa BO BTOPOW pPexmuM, ¥ BTOPOTO IIepexola, KOTOPHM
ABJIAeTCA IIepexXOolIOM M3 BTOPOTO pexXuMa B IIepPBHUM pexuM, YIpaBJdomas

YJaCTb  BHIIOJIHAET HepexongHZ pPexrM, KOTOpBII\/JI COIOEpPXMT IIepeXOIHOE



BpeMsa nJjis V3MEeHEeHM IpeaBapuTeJIbHO 3aJaHHOTO [IEPEMEHHOT O
napaMeTpa, OTHOCAMEeIoCd K I[Ioade BJIEeKTPONMTaHUA.

[0023] HOpyro¥ BRapMaHT OCYMECTBJIEHMS HACTOAMETO MN300peTeHUs
COOEepPXMUT BTOPUUHOE YCTPOMCTBO, KOTOpOEe COIEepPXUT HaTrpy3Ky IJ4g
VCIlapeHns VMCTOUHMKA anpos30J4g VIV HarpeBaHUA VMCTOUYHMKA
apoMaTuszaTopa W  MCTOYHMK IMTaHUHA, KOTOPEIM  MOXET rnomaBaThk
DIIEKTPOIIMTAaHME B HaAIPYy3Ky UM OOINYyCKaeT IOIOKJIUeHME K IIepBUUHOMY
YCTPOMCTBY, KOTOpPOEe MOXeT IOoOaBaThb D2JIEKTPONMTaHMe B HaTPy3Ky U
VCTOUHMK  [UTaHUL; npu STOM BTOPMUHOE  YCTPOMCTBO COIEPXUT
YIOPAaBJAKIYID YacTb, KOTOopasa MOXET BHIIOJHATH IIE€PBHUM PEeXUMM OJI9
Iojaur SJEeKTPONMTaHMSa M3 IIEepBUUYHOTO YCTPOMCTBA B HaTPy3Ky U
BTOPOM pPexXyM OJ4 IHoOauM »SJEeKTPOIMTaHMSA K3 IIepBUUHOTO YyCTPOMCTBA
B MCTOUHMUK I[IUTaHUA,; IIpUUeM, BO BpeMs MeXOy IIepBEM pPeXuMOM U
BTOPEIM PeXMMOM B IIpollecce, IIO MeHblle Mepe, OIOHOT'O M3 IIepBOIO
nepexona, KOTOPHM ABJISAETCS IIepexXOoloM M3 IMIepBOT0 PexXyma BO BTOPOM
pexmuM, ¥ BTOPOTO IIepexola, KOTOPHM SABJISeTCHS IIepexXodoM M3 BTOPOTO
pexuMa B IIePBHNM pPexXuM, YIPaBJdoMas UYacCThb BHIIOJHSAET I[IepexOHHM
pPexmmM, KOTOPEIM COOEPXUT lepexonHoe BpeMda ojisa V3MeHeHMA
IpeIBapUTEeJIbHO 3adaHHOTO IIepPeMeHHOTO IlapaMeTpa, OTHOCAWeIocda K
rmonavue SJEKTPOIUTaHUA.

[IOJIESHBE S50OEKTH M30BEPETEHNA

[0024] B COOTBETCTBUMA c HaCTO AIMM n300peTeHneM,
[IeperJueHre MeXOy pPeXVMOM 3apialkM M PeXyMOM IPpAMOTO Hal'peBaHUA
MOXeT  BHIIOJIHATBLCSA  ILJIaBHO, C TapaHTHe¥ ero 0e30MIacHOCTUM U
yooBCcTBa IOJIA IIOJIb30BaTeJIAd.

KPATKOE OIIMCAHUE UEPTEXEN

[0025] dur. 1 - KoHOUT'YpalMOHHAad IMarpaMMa KypUTeJIbLHOM
cucteMel 100 B COOTBETCTBUM C BapMaHTOM OCYIECTBJIEHMS HACTOSMEeI o
n300peTeHuA.

dur. 2 — IOpUMHLMIIMAJbHAS DJeKTpuueckas cxeMa KypUTeJbHOMU
cucteMel 100 B COOTBETCTBUM C BapMaHTOM OCYIECTBJIEHMSA HACTOSMEeI o
n300peTeHuAd.

dur. 3 — IIepexonn MeXIy COCTOSHMAMM B DJIEKTPUUECKOM CcxXeMe
200 TI[OIpMMeHMTeJIbLHO K MHOXEeCTBY PeXVMMOB pad®oTeH B KypUTeJbLHOM
cuctemMe 100 B COOTBETCTBUM C BapMaHTOM OCYIECTBJIEHMSA HACTOSMEI O
n300peTeHuA.

dur. 4A — IpUMep BpeMeHHOM OMarpaMMbl, I[IOKaB3HBakIel IepexXoldb
MexXIy COCTOSHUMAMM KypUTeJbHOM cucTeMn 100, KoT'Da pexXuM IIPpAMOIO
HaT'peBaHUA TIepeKJInuaeTCsa B PeXVM 3apaIKu.

dur. 4B - TpyvMep BpPeMeHHOW OuaTpaMMBl, I[IOKa3HBalmer Iepexols



MeXIy COCTOSHUMAMM KypuUTeJbHOM cucTeMul 100, KoOTDa pPexXuM 3apalKu
[IEPEKJIVUAETCH B PEeXMM MIPAIMOT'O HalpeBaHUA.

dur. 4C — mOpuMep BpeMeHHOM OMarpaMMbl, IIOKaB3HBaKIEeM IIepexXoldb
MeXxIy COCTOSHUAMM KypuUTeJbHOM cucTeMu 100, KoTDa pexXmuMm IOIpAMOIO
Hal'peBaHUA TIepPeKJItUaeTCsa B PeXVM 3apanKu.

dur. 4D - mOpuMep BpeMeHHOM OMarpaMMbl, I[IOKa3HBaKIEeM IIepexXold
MeXIy COCTOSHUMAMM KypuUTeJbHOM cucTeMu 100, KoOTOa pexXuM 3apalku
[IEPEKJIVUAETCSH B PEXMM MIPSIMOT'O HalpeBaHUA.

dur. 5 - O6Jok—-cxeMa II0CJIeIOBaTEeJIbHOCTM Oolepalul IPUMEepHOTO
npouecca 500, BHIIOJIHAEMOTO  yNpPaBJIAKIEN YacThbio (ynpasjsapmen
yacTeio 134 u/uiam ymopapjdomelr uyacTeio 154) B KYPUTEJILHOM CUCTEeMe
100 B COOTBETCTBUU C BapMaHTOM OCYIWEeCTRJIEHU A HaCcToAmeI o
n300peTeHUa 3alaHMsa, UTOOH BHIIOJHATE YIPaBJIEHMEe IJIS IIePeKJIOUeHU S

MeXIy pexmuMaMy paboTH KypuUTelbHOM cucTemel 100.

dur. 6 — OJOokK-CcxXeMa IIOCJIeNOBaTeJIbHOCTM Olepaluil »OpyIou
IIPUMEPHOT'O poliecca 600, BHIIIOJIHAEMOTO yIpaBJsaomen YaCThIo
(yompaBJggomer yacTbio 134 w/wiam  yopaBjadomer uyacTbio  154) B

KypuTeJbHOM cucTeMe 100 B COOTBETCTBUM C BapMaHTOM OCYMEeCTBJIEHUS
HacToAmero nsobpeTeHm, UTOOH BEIIIOJIHATH yIpaBJIeHN/e ojisa
IIepekKJInUeHNI MeXOIy pexumMaMy pad®oTH KypUTeJbHOM cucTeMuel 100.

dur. TA - IOpuMep BO3OYyX03abOpHOTO IMIPOTOYHOI'O KkaHaja 810,
00pasoBaHHOT'O BO BTOPUUHOM ycTpolcTBe 140.

dur. 7B - mnOpuMep BO3OYyX03abOpHOTO INIPOTOYHOI'O KkKaHaja 820,
00pasoBaHHOTO B IIEPBUUYHOM YycTpowcTBe 120.

OIIMCAHVE BAPVAHTOB OCYIECTBIJIEHVA

[00206] B rocJlenypueM ONnMCaHMUM BapMaHTH oCcyumeCcTBJIEHUSA
HacToAmero M300peTeHMs MHNOIOPODOHO IMOSCHSIITCS CO CCHJIKOM Ha (UIYPH.

[0027] dur. 1 ABJIAETCSH KOHOUTYPALVOHHON ovarpaMMon
KyputrteJbHoM cucTteMel 100 B COOTBETCTBMM C BapMaHTOM OCYINECTBJIEHUSA
HaCcToOAmeTo n300peTeHnd . CienyetT HaAIIOMHUTE, UTo our. 1
nIpelcTaBJIgeT COOTBETCTBYKIINE 3JIEMEHTH, comepxammecs B
KypurteJgbHou cucrTeMe 100, cxeMaTHMUeCKM WM KOHIENTyaJlbHO, ¥ He
[IOKa3EBaeT TOUYHOTO  PAaCIIOJIOXEHUS, dopmMm, pasMepoB, B3aMMHOT'O
PAaCIIOJIOXEeHUSI M IIpodee COOTBETCTBYIIMX SJIEMEeHTOB U KYypUTeJLHOM
cuctemer 100.

[0028] Kaxk mnokazaHO Ha Oour. 1, KypureabHasa cucTtema 100
COOEPXUT IepBUUHOEe YyCTpoMcTBO 120 M BTOpMUHOe YycTpoumcTBo 140.
KypurenrHada cuctema 100 mMMeeT TakKylw KOHCTPYKIMKD, UYTO OHa MOXeT
VMeTL IIepBYID GOpMy MCIIOJL30BaHMA, B KOTOPOM BTOPUUHOE YCTPOMCTBO

140 »JekTpUUEeCKM COeIMHEHO C IepPBUUHHM yCcTpoMcTBoM 120, U BTOPYD



bopMy MCIIOJIBL30BaHMA, B KOTOPOM BTOPUUHOE YCTPOMCTBO 140 He MMeeT
BIIEKTPUUECKOTO COeIMHEeHMSa C IIepBUYHHM YyCTpoucTBOM 120. Hamnpumep,
YTO KacaeTCsa IIPMMEPHOM KypUTeJbHOM cucTeMmel 100, ©DOKa3aHHOM Ha
dur. 1, BTOpMUHOe ycCTpoMcTBO 140 3JeKTpUUeCKM I[IOOCOeOMHSAETCHS K
[IEPBUUHOMY YCTPOUCTRY 120 [IOCPpelCTBOM BCTaBKU BTOPUUHOTO
ycrporicTea 140 B COeOMHUTEJILHHM [HOPT 122 B IEPBUUHOM YCTPOMCTBE
120, ¥ BJIeKTpUUYeCKM OTCOeIMHSIEeTCs OT IepBMUHOTO YycTpoMcTtBa 120
[IOCPpenCcTBOM M3BJIeUEHN A BTOPUUHOTO YCTPOMCTBAa 140 ns3
COeIMHUTEJILHOTO IopTa 122. B »OpyT'oM IIpMMepe, DJEeKTpUUecKoe
coenuHeHMVe/pasbeqUHeHMe I[IePBUYHOTO YCTporcTBa 120 M BTOPUYUHOTO
ycTporicTBa 140 MOXeT BHIIOJHATHCA NPUCOeOMHeHMeM/OTCOoeOuHeHMUeM
DIIEKTPONPOBOOAMETO kKabeJid, HalpuMep, kabejsa USB.

[0029] BropuuHoe ycTpomcTBO 140 4gBJISeTCd YCTPOMCTBOM MOJIS

oBpas3opaHuUd anpo30J4 RIS napa, coepXamero apoMaTuueCKUm
KOMITOHEHT, IocpencTBOM 2JIEKTPUUECKOTO HaTpeBaHUA
anpozoJyiecbpasyrmero mus3meaua 160 Ojgg  KypeHud. [losglb30BaTEJIE,

KOTOPHM ABJISETCS KypPWUJIBIMKOM, MOXeT BIHXaTh adpo30Jb WM [ap,
ofpalsyeMull BTOPMUHEIM yCcTpoMcTBoM 140. IlepBMUHOEe YyCTpoMcTBO 120
ABJIETCA YCTPOMCTBOM IJIA IOoHauM DJIeKTPONMTaHMSA BO BTOPUUHOE
ycTpo¥cTBo 140 B mnepBoM dopMe MUCIOJNL30BaHMA. B 1mepBoM dopme
VCIOJIb30BaHMA IIePBUUHOE YCTPOMCTBO 120 MOXeT 3apsaXaThb BTOPUYUHHIM
MCTOUHKMK 148 m[OMTaHMa BO BTOPMUHOM YycTpoMcTBe 140. BTopuUUHOE
YCTPOMCTRO MOXeT IeViCTBOBATH c VCIIOJIb30BaHMEM BTOPUUHOTO
MCTOUHMKa 148 m[OMTaHMag, Ccomepxamerocs B HeM, BO BTopoM dopme
MCIOJb30BaHuA. Hanpumep, B cjydae, KOT'Ja OpelBapUTeNIbHO 3alaHHOoe
KOJIMUECTBO BJIEKTPODHEPTUM M3 BTOPUYUHOTO MCTOUHMKA 148 HOUTaHUS

pacxonmyerTcsda B KYPUTEJIbHOM cucTeMme 100 BO BTOPOM bopme

MCIIOJIL30BaHMA, bopma V3MeHAeTCd oBpaTHO Ha [IEPBY dopmy
UCIIOJIb30BaHuA. Ilocsie BO3BpaTa B IHepByl (QOpMy MCIOJbL30BaHMUA,
BTOPUYUHOE YCTPOMCTRO 140 MOXeT obecrneurBaThb Ion3apanKy

BTOPUUYHOTO MCTOUHMKa 148 @OMTaHMA I[IOCPEeOCTBOM OOIIYCKa IoJauu
SJIEKTPONMUTAHUSA M3 IIepPBUUYHOTO YycTpowcTBa 120, ¥, »OOMNOJHUTEJLHO,
MOXET [P AMO HarperaThb anpo30Jieobpasyriee usnejve 160 C
VICIIOJIE 30BaHUEM DIIEKTPONIMUTaHUSA, rnomaBaeMoT o "3 IIEPBUYHOTO
ycrpomcTBa 120.

[0030] Kak mnokaszsaHo Ha our. 1, BTOpMUHOe YycTpoucTBo 140
COOEPXUT dYacTb 142 yIOepXMBaHMA anpo30Jjieobpasyrnmero M3nesusd,
Harpys3ky 144, yoOpaBjagdwomyion cxeMy 146, BTOPMUHHEM MCTOUHMK 148
NIUTaHMg, dYacTbk 152 @mOJda NoJb30BaATEJIECKOTO YIPAaBJEHMSA, YIIPaBJIALIYO

yacTe 154 m namare 156. Hanopumep, BTOpMUHOe YcCTpoucTBo 140



10

CKOHCTPYMPOBAHO C BO3MOXHOCTBK HaJMUMA y Hero QOpPMH UM pasMepa,
KOTOPHE MNPUI'OOHE JIS BIOBEXaHWA II0JIb30BaTeJIEM aspOo30JId WIM Iapa.
HanpuMmep, TIOJbL30BaTEeJIb MOXeT IepXaTh BTOPMUHOe YycCcTpoMcTBO 140
CBOMMM IaJibllaMM UM KYPUTb ero. HamnopuMmep, BHemHAS ¢(opMa BTOPUUHOTO
YCTPOMCTBA 140 MOXeET OBITH IpUBIM3UTEIILHO HMIJIMHIPUYECKOM,
nono6HoOM bopme CUT'apeTHl; OIOHAaKoO, dbopma He OT'paHn4YeHa
BHIIEOTIMCAHHOM (QOpMOM, ¥ YCTPOMCTBO MOXET MMETh KOHCTPYKIMIO C
Jobor OpyTro dopMOM M pasMepoM.

[0031] Yacte 142 yIOepXuBaHUA anspos30Jjieofpasyrllero W3nejmsd
ABJISETCSH IIOJIOCTLIO, BHIIIOJIHEHHOM c BO3MOXHOCTBHID  YIEepPXMBAHUA
asposojieobpasynmero usneausa 160. TakuMm oBpasoM, JacThb 142
YIOEepXUBaHUA  anpo30Jieobpalynlero M3OeJMsa MOXeT MMeThb  (opMy,
COOTBeTCTBYyKIYKD OQopMe anposzojeobpasyrmero msneausda 160. Hamnpumep,
anrposzoJyeobpasybuee usnenare 160 MoXeT COIepXaThb TBEPIHM MCXOIHBIM
MaTepraJyl OJsS aspo30Jisg, CcOOpMMUMPOBAHHHYM B dopMe ULUMIMHIPUUECKOM
najJJouky, uMenmel IMamMeTp, I[DOHNOOHHEM OMaMeTpy cCcurapeTe. our. 1
nzobpaxaeT BTOpMUHOEe YcTpoMcTBOo 140 B COCTOSHMM, B KOTOPOM
anpo3oJeobpasyKiee nuszgejmne 160, BLHIIIOJIHEHHOE BBIIEOIMCaHHBEM
o6pasoM, EBCTaBJIEHO B 4YacThb 142 yIOepXMBaHMA anpo30Jeobpasyrmero
usmeansa. Hanopumep, MCXOOHEM MaTepuaJl MOJIS aspo30JiS  BHIIOJIHAKT
mocpencTBoM 00paboTKM pes3aHoro Tabaka WIM MCXOIOHOTO TabauHOoTo
MaTepMalya, MMeKlero I'PaHyJIMPOBaHHYI QOpPMYy WM IIOPOIKOBYID (OopMY,
KOTOPHM BHIOEJISET BKYCOBOM KOMIIOHEHT IJIS BIHXAaHMS 3allaxa, Korma
ero HarpeBawoT, C ofecleueHMeM UMJIMHIPHUUECKOM G(opMEl M mobaBJIeHMEM
B Hee MCTOUHMKA alspos30Jid B XMIKOM dopMe. IIpM STOM, B HaCTOSAIEM
BapMaHTe OCymecTBJIeHMS MUCXOOHE MaTepuall OJd aspos30Ja U/Uiu
MCTOUHMK aspo30Jig O(QVHKIMOHUMPYIOT Kak MCTOUHMK apoMaTusaTopa. Kak
IokaszsaHoO Ha our. 1, aspozojeobpasyrmee muzgeare 160 yIepxuBaeTCH
JacTbo 142 YIOEPXUBAaHUSI anposojieodbpasyrnmero U3nemns TaKuUM
oBpa3oM, UTO KOHIEeBasgd WM OCHOBHad 4YacThk al’po30Jeofpasyrlero
uzmenrua 160, KoTopasd COOEepPXUT MCXONOHEM MaTepMualJl IJS aspo30Jid,
BMellaeTCcsa B 4YacTu 142 yIepXMBaHMA aspo30Jie0ofpa3yrlel’o MU3NeJUsa, U
IpYTOM KOHell anposojieobpasywnmero maneamusa 160 nOpomojmkaeTcsd HaPyxXy
"3 yacTu 142 YIOEePXUBaHUSI anposoJeobpa3yrimero n3neans.
I[lIoJIb30BaTeJIb MOXeT OCYIecTBJIATL KypeHMe, C YyIepXMBaHMEM BO PTY
KOHIla anpo3oJjieobpasyimero wu3neaus 160, KOTOPHM BHCTYIIAET U3
yacTtu 142 yIepXUBaHUS aspo30Jieobpas3yrlero M3OeJind.

[0032] C y4ayeToM yonobcTBa MCIIOJIL30BaHUA, BTOPUUHOE
YCTPOMCTBO 140, NpenrnouTUTENILHO, BHIIOJIHIeTCS C ofeclieueHMUeM

bopMel, TnomoBHOM OdopMe OOBUHOM CcHUTapeTH. Ilpu 5SToM, CYIecTBYyeT
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OT'paHNUeHMe, CBA3aHHOE C PAacIOJIOXeHMeM 3SJIEKTPUUECKUX KOMIIOHEHTOB
BHYTPM BTOPUUHOTO ycCTpoMcTBa 140, HOOCKOJBKY BTOPUUHOE YCTPOMCTEO
140 wmMeeT TOJNYKR  UYacThb 142 ypmepxuBaHMA  anpo30Jie0bpa3yrmero
nsmenusa. CJeloBaTeJIbHO, BTOPUUHEIM MCTOUHMK 148 NOMUTaHUA HABJISETCH,
OPEenrouYTUTEJIbHO, HeOOoJbIMM; TaK U4YToO eIl'0 eMKOCTb [JOJIkHa OHThb
OTHOCUTEJILHO HeboJsbmoM. C IOpyT'OM CTOPOHH, I[IOCKOJIBKY B II€PBUUHOM
ycrporcTBe 120 Takoe oOTpaHMUeHMe OTCYTCTBYeT, TO IlejecoobpasHo
co3naThb IIepBUYHHEY  MCTOUHMK 126 [OMTaHUA, VMEM  eMKOCTDb,
OOCTATOWHO OOJIBIIYID II0 CPaBHEHMI C EMKOCTBI BTOPUYHOI'O MCTOUHMKA
148 nwurTaHMsa, dYTOOH CIOejlaThk I[IEPBUUYHEIM MCTOUYHMK 126 OMTaHUSA
CIIOCOOHEIM 3apaXaThb BTOPMUUHEIM MCTOUHMK 148 OMTaHMA MHOXECTBO pas.
HampumMmep, ULejecoofpa3HO 3alaThk eMKOCTHb IIePBMUHOI'O MCTOUHMKA 126
nurTanuga B 5-40 pas OoJiblle EeMKOCTM BTOPMUHOI'O MCTOUHMKa 148
OMTaHWA; OOHAaKO, IIPM STOM, IMala3O0H OTHOIEHMWM MexXIy eMKOCTSAMM He
OT'paHMUeH YIOMAHYTHIM IOMallasoHOM. lejilecoof®pas3HO TakKxXe, UTOOH
KaXOoe M3 IIePBUYUHOTO MCTOUHMKA 126 HOUTaHUA ¥ BTOPUUHOTO
MCTOUHMKa 148 nmuTaHuMsa OBJI BHIIOJIHEH C MCIOJIBE30BaHUEM JIUTUN-MOHHOM
AKKYyMyJIATOPHOM OaTapeu; OOHAKO, KOHCTPYKUMM MCTOUYHMUKOB [IUTaAHUSL
He OT'paHUUYEHH STHUM.

[0033] AnposoJgeocbpasyrilee usgejme 160 u JacThb 142
YIEPXMBAHKA anpo30Jle00pa3yllero M3OeIusa MOTYT OHTH BHIIOJIHEHE C
obecrieueHMeM KOHCTPYKLNUM, OTJIMY AU X C I oT KOHCTPYKLUM,
IOKa3aHHHX Ha o¢our. 1. Hanpumep, aspo3ojieobpa3zykmee wu3nmesme 160
MOXeT OHTH MCTOUHMKOM aspO30Jid, KOTOPHM uMeeT ©GopMy XUIKOCTH,
BRJIOUAKIEN B cebs apoMaTudeCcKUM KOMIIOHEHT (MUCTOUHUK
apoMaTu3zaTopa) . HampuMmMep, XUIOKUN MCTOUHUK a’3pP030Jig, BRILUAKINUM B
cebd apoMaTHMUECKMM KOMIIOHEeHT (MCTOUHMK apoMaTu3aTopa), ABJIAeTCH
TaKMM IIOJIMOJIOM, KaK TJIMLEePUH, NOPONWJIEHTJIMKOJEL MM TOOOOHEM
IOJIMOJI, B KOTOPHM BKJIOUEH HUKOTHMHOBHIM KOMIOHEHT. B HacToAmeM
BapMaHTe OCYWECTRBJIEHMS MCTOUHMK  aspo30Jid OYHKUMOHMPYEeT  Kak
MCTOUHMK  apoMaTuszaropa. B ciayuae, KOoT'Da anpo3oJieobpasyriee
uznegmue 160 4gBJISeTCS MCTOUYHMKOM aspP030Jid, BRKJIKUYAKIMM B celb4d
apoMaTUUYeCKUM  KOMIIOHEHT (MCTOUHMK apoMaTmsaTopa), dYacTb 142
YIEepXUBaHN A anpo30Jie0bpa3yrmero n3neJms BHIIIOJIHEHA C
MCIIOJIE30BaHMEM BOJIOKOHHOT'O WJIM IIOPUCTOTO MaTepualla, HalpuMep,
CTEKJIOBOJIOKOH, IIOPUCTOM KepaMUKM WJIM UYeTro—TO NOOOOHOTO, UYUTOOH
YIEPXMBaATE MCTOUHMK aspo30Jid B OGopMe XUIKOCTHU IIOJIOCTAMU MeXOy
BOJIOKHaMM MWJIM B Iopax, HallpuMep, B IIOPUCTOM MaTepualje. B
KauecTBe aJIbTEPHATHMBH, YacThb 142 yIepXMBaHMA a3p0o30Jeo0pasyrlero

ns3ngeijinAdg MOXeT OBITH BEIIIOJIHEHA B BUIIE EMKOCTIM IJIA XPaHeHMnA
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KUOKOCTHU . B Takom KOHCTPYKLUUN BTOPUUHOE YCTPOMCTBO 140
OOTNOJIHUTEJILHO COOEPXUT MyHIOMTYUHH 53JIeMeHT. IIoJIb30BaTeJIb MOXeT
BIOLIXATH oBpasyeMH anpo30JIb VI nap, Ipu YIEePXUBaHUNU
MyHIUITYYHOTO DJIEMEHTAa BO PTY.

[0034] Harpyzska 144 sgpjdeTcd HaT'peBaTeJIBHHEM B3JIEMEHTOM IJIA
BIIEeKTPUUIECKOTO HaTpeBaHUA anpo30Jie0bpa3yrmero U3Oenns 160,
YIOEPXUBaEMOTO B JacTu 142 YIOEPXMBaAHUSA anpo30Je0bpa3lyrmero
n3neausa. Harpyska 144 pacnojlaraeTcsa C BO3MOXHOCTBI HaxXOXIeHUS B
KOHTaKTe C anposoJiecbpasyommM usnejgueM 160  wiam  OJIM3KO K
asposoJieobpasypmeMy usneauio 160, dYTOOE Harpys3Ka MOIJla Hal'peBaTh
anpozoJyieobpasyrmee uszgeaue 160. Bo BTopoM ¢opMe MCIOJBL30BaHULA,
KoT'Za BTOPMUHOE  YCTPOMCTBO 140 oTcoenoMHeHO OT TII€PBUYHOTO
YCTpPOMCTBAa 120, Harpyska 144 Har'pepaeT anpo3oJieobpasyrliee
nzmenre 160 C MCHOOJB30BaHUEM BJEKTPOIUTaHMUA, IIoHaBaeMoI'o U3
BTOPUYHOTO MCTOUHMKA 148 OMTaHMSA BO BTOPMUHOM ycTpolcTee 140. B
nepBOM (GopMe MCIIOJIL30BaHMUA, B KOTOPOM BTOPMUHOE YycTpoMcTBo 140
COeIMHEHO C IIepBMUHEM YycCTpoMcTBoM 120, Harpys3ka 144 HaTrpeBRaerT
anpozoJyieocbpasyrmee manesme 160 C MCIOJIB30BAHMEM BJEKTPONUTAHUA,
momaBaeMoI'o U3 IEepBMUYHOTO YycTpoMcTBa 120. Ilpum »ToM, B cCiyuae,
KoI'ma abkposojieobpasyimee uz3gegme 160 COOepXUT MCTOUHMK anpo30Jii
¥ UCXOIHHM MaTepual IJS adpo30Jid, ad®po30Jib ofpal3yeTcsa IIpu
[IOBHIIEHUM TeMIIepaTypPs MCTOUHMKA alsp030JIia IOCPEeICTBOM HaTlpeBaHUSA
anpozojieobpasyomero usnesmus 160 Harpyskon 144, kKak OOBACHAJIOCH
Beme. HamnpoTuB, B Cclydae, KoTa anpos3ojeobpasyimee wusmeaue 160
COOEPXUT KUOKIUM VNCTOUHUK anposo, BKJIIOY AI0MUN B cebsa
apoMaTHUUYeCKUM KOMIIOHEHT (MCTOUHMK apoMaTu3aTopa), aspo30Jlb MOXET
OHITE oOpa30BaH MOPAMBIM HaTpeBaHMEeM MCTOUYHMKAa al®po30JiIa HaTlpy3Kou
144.

[0035] Oiis obecrieueHud HaxOoXIOeHUa HaTpy3KU 144 "
anpo3oJiecbpasyrnmero msnegusa 160 B KOHTaKTe IOpyl' C IPpyI'OM MOXHO
MCIIOJIE30BaTE JioOoe pacloJioXeHMe. HanpuMmep, Harpy3ka 144 MoOxer
pacrnojlaraTbCcsa TakK, UYTo Harpy3ka 144 BHXOIMT Ha IIOBEPXHOCTDH
BHYTPEeHHeM CTeHKM uYacTu 142 yIepXuMBaHMA aspo30Jeobpasyiomero
nsjenrsa. B COOTBeTCTBMM C BHIIEYKa3aHHHM PAacIoJOXeHMeM, KoTna
asposzoJyieobpasynmee m3neane 160 BCTaBJEeHO B 4YacThb 142 yIepXuBaHUS
ansposoJyeobpa3yrmero W3OeJMs, BHemMHAS TIepubepudyeckas MHOBEPXHOCTH
anpo3ojieobpasyrpmero uzsneguda 160 (HanopuMep, ©OOKOBafd IIOBEPXHOCTH
UMIMHIPUYECKOM IIaJIOUKM)  BHIIOJIHEHa C BO3MOXHOCTBI KOHTakKTa C
Harpy3kou 144; cJjemoBaTeJlbHO, anpo3oJjeobpasyimee wusgesme 160

MOXeT HarpepaTbCAd oT BHelIHeM HepMd}equeCKOﬁ JacTlu. B IpyIT'oM



13

opuMepe Harpy3ka 144 MoxeT BXOOMTL B MCXOIOHHM MaTepuall OJId
anposoindg (IoCcpenCcTBOM IIOTPYXEHUs  Halpy3KU 144 B MCXOIHHM
MaTepMralJsl IJd aspos30Jid), korga aspos3oJjieobpasyrmee wusneare 160
BCTaBJIEHO B YacTb 142 yOoepXrBaHUA adpo30Jjieofpa3yplel’0 M3Oend. B
Takou KOHCTPYKLUA Harpyska 144 MOXET HarpeeparThb
asposzoJyieobpasyplee m3neare 160 M3HYTPpM OaHHOTO M3Oejus. Illpu sToM
cyjenyer [IOMHUTE , yTo, BMEeCTO pPacCIlOJIOXEeHMA  HaTpy3KU 144 B
HeloCpeOCTBEeHHOM KOHTaKTe C adpo3ojeobpasyiommuMm usneameMm 160,
Harpy3ka 144 wmMoxeT pacnojararbcsa Tak, UYTO OHa HaxXOOUTCH B
[IOJIOXKEHUN OKOJIO anposzoJjieodbpasyniero U3neamnsa 160, npruyeMm
[IOJIOXEHVEe  ABJIAETCHA OOCTATOUHO OJM3KMM K aspo3ojeobpas3yrmeMy
n3ngesgurn 160, u $Do®ToOMy anpos3ojieobpasywilee wusneme 160 MOXeT
HarpeBaThbCAa Harpyskom 144,

[0036] BTOpMUHHM MCTOUHMK 148 mnOuTaHud [ABJISeTCS MUCTOUYHUKOM
IUTaHUA, UCIOJb3yeMbHM IJIS I[IPpUBeOeHUSI B OeMCTBMEe BTOPUUHOTO
ycrpoycTBa 140 BO BTOpOM GopMe MCHOJIB30BAaHMS. BTOPUUHEIM MCTOUHUK
148 muMTaHMA MOXET IOoHOaBaThb »BJEKTPOIMTaHMe B HaTrpys3Ky 144 uyepes
yhopaeJgaomyn cxemy 146. OcTaTouHasd 3apdalHas eMKOCTb BTOPUUHOTO
MCTOUHMKA 148 OMTaHUA CHWXAETCH, KOoI'Ia SJIEKTPONMTaHMe IIoOaeTCs B
Harpys3kry 144; onOHako, IIOCKOJIbKY BTOPUUHHEM MCTOUHMK 148 NOIUTaHUS
3apsaxaeTcs [IePBUYHBEM YCTPOMCTBOM 120 B epBOM bopme
MCIIOJIbL30BAaHUS, TO oCcTaTouHasa 3apsanHasa eMKOCThb BTOPUUHOTO
MCTOUHMKa 148 mOMTaHMsa MOXeT BOCCTaHaBJIMBATLCS.

[0037] UYacTe 152 @mjig OoOJB30BATEJIECKOTO YIPAaBJIEHMSA BHIIOJIHEHAa
C BO3BMOXHOCTLIO TIpMeMa VYIPaBJISOIMUX MaHUIYJIALUMM I[I0JIL30BaTelisa IIo
OTHOIIEHUI0O K BTOPMUHOMY YyCTpoMcTBy 140. Hampumep, MaHUIIYJISALUNU
[IOJIL30BATEJIA IO OTHOMEHMID K BTOPUUHOMY YCTpoMcTBY 140 BKJOUAET B
cebs KkoMaHOYy IyCcKa mOJg 3alycka BTOPUUYHOTO YycTpo¥cTtBa 140 wm
KOMaHOy TIomauy OUTaHMSa OJS HomauM DJIEKTPONMTAaHMS B Harpysky 144,
YacTe 152 1Jig MIIOJBL30BATEJLCKOTO YIIPAaBJIEHMS MOXEeT CcoIepXaThb uYacTb
BHOAUM KOMaHIH IIyCKa IJg BBOIDAa KOMaHIOH IIyckKa M UYacTb BHOAUU
KOMaHOE IIoHauM OMTaHug OJIS BBODAa KOMaHIOH I[IOoHauM IOIMTaHuLg, IIpHu
5TOM BHIIEYIIOMAHYTHE UYacTM OTIOeJIeHE IpyID OT »OpyTa; WIM MOXeT
comepXaThb eIMHCTBEeHHYI YacThb BHIOAUM  KOMAaHI, KoTopasd MOXeT
IpMHYMMATL Kak KoMaHOy IIyCcKa, Tak ¥ KOMaHOy I[omauM IOIMUMTaHUAg.
HanpuMep, dYacTb 152 @Oj4 NOOJL30BATEJILCKOTO YIPaBJIeHMS BHIIOJIHEeHa B
bopme KHOIIKM, IepekJjoydaTesd, sJleMeHTa  yIOpaBJIeHUS, peuara,
TaKTUMJILHOTO HaTuMKa WIM [HOoOOOHOTO YCTPOMCTBA, KOTOPHEM MOXeT
dUBUUYEeCKM MaHUIIYJMPOBATE II0JIL30BATEJDb.

[0038] VYnpaBaswomas dYacTb 154 gBJIgeTCd BJEKTPOHHBM CXEMHEM
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MOIOyJIeM, BEHIIOJIHEHHEIM B BMIEc MMKPOIIPOLeCCOpa WMJIM MHMKPOKOMIIBEIOTEpA

u 3anpoTrpaMMUPOBaHHBM oJIs yIIpaBJIEHU S paboTon BTOPUYHOTO
YCTPOMCTBA 140 B COOTBETCTBUNA c KOMIIBITEPHO—BHIIOJIH 9 E&MBEMN
KOMaHIaMM, XpaHANMMMUCA B [IaMATH 156. IIaMAaTh 156 ABJIAETCH
HOCHUTEJIEM  MHOQOpPMaLMM, HalpuMep, IIOCTOSSHHOM IaMAaTBIo (ROM) ,

IaMaTho C IIPOM3BOJILHOM BHOOPKOM (RAM), OGJasm-—OaMAaTh0 M TakK gajee.
MaMATE 156 xpaHur, OOIIOJIHMTEJIBHO K  KOMIIBITEPHO—BHIIOJHIEMBEM
KOMaHIaM, MOaHHBEe HaCTPOWMKM, HeOoOXOoOMMHE OJIA YIPaBJIEHMS BTOPUUHEM
ycTpomcTBoM 140.

[0039] Kak moka3aHO Ha our. 1 m 2, HOepBUUHOe yCcTpoucTBO 120
CONEepPXUT COeIMHUTEJILHEM nopT 122, cxeMy 124 romadum
SJIEKTPONUTAaHMSA, TIEePBUYHBM MCTOUHMK 126 OMTaHMA, YacThb 132 1OJ4
[IOJIE30BATEJIECKOTO YyIpaBJIieHMd, YyIpaBJgomas dYacTs 134 m  [ODaMAaATh
136. DBrImenepeumcJIEHHEE COOTBETCTBRYKIME DSJIEMEHTH B I[IePBUUHOM
ycTpoMcTBe 120 BakJoueHH, HaIpMMep, B OCHOBHOM KOPIIYCHOM uYacTH
120A [OepBUUYHOTO YCTPOMCTBA 120. [lepBUYHOE  YCTPOMCTEO 120
OOIIOJIHUTEJILHO COHOEPXUT O(UKCHUpYIMYyKR dYacThk 120B, koTOopas MMeeT BUI
KoJirlavyka Ha o¢ur. 1. Kaxk nokaz3aHo Ha o¢ur. 1, kojamauok 120B
IpUKpeIrJieH K BepxHeM dYacTM OCHOBHOM KOpHIycHOM dacTtu 120A
IoCpenCcTBOM 3allelljleHusd KoJinauka 120B ¢ OCHOBHOM KOPIIYCHOM UYaCTbIO
120A Ha mapHMpe 120C, Tak UYTO OCHOBHafd KOpIycHasda dYacTb 120A
MOXeT OTKPHBaTLCA/3aKPLHBATLCH. dur. 1 1nokasHBaeT IIepPBUYHOE
ycTpo¥cTBO 120 B COCTOSHMM, B KOTOPOM KoOJmauok 120B OTKpHT. B
COCTOSHNM, B KOTOPOM  KOJIIIauoK 120B  3akpHT, KOJIIIauOoOK 120B
yIepXmuBaeT BTOPMUHOe ycCTpoMcTBO 140 TakuMm o00pasoM, UYTO BTOPUYUHOE
ycrporcreo 140, BCTaBJIEHHOE B COEeIMHMTEJILHBEM IopT 122, He
BHIIAOAET M3 COeIMHUTEeJIbHOTO IopTa 122. Kojmauok 120B MoxeT OHTH
KOJIIauKoM, CIOBMTAKMMMCS IIPYM OTKPHBaHMM/3aKpHBaHMM. B KauecTBe
aJbTepHaTUBH, BMEeCTO CO3IOaHusa O(ukcupyiomelr uyactu 120B B dopMme
KoJIllauka, O(ukKcHupyromasa dYacTb 120B wMmoxeT OHTHB CKOHCTPYMPOBaHa C
VICIIOJIE 30BaHMEM OTJIMYaKmeToCHd 3JIEMEHTa, KOTOPHM criocobeH
OTpPaHMUMBATEL IIepeMelleHre BTOPMUHOTO ycTporcTtBa 140, (HanopuMmep, B
BUIOEe KOHCTPYKUMM IJIS B3allellJIeHMsS CKOOB C BTOPUUYHBEIM YCTPOMCTBOM
140, KOHCTPYKLUMM, MCIOJbL3VIIEeN CUJIY MaTHUTHOTO IMIPUTIXKEHUS UM Tak
najee) .

[0040] CoeIMHMTEJILHEM IOPT 122 4BJAeTCd IIOJIOCTLIO, B KOTOPOM
BMeMaeTCsa BTOPUUYHOe YyCTpoMcTBo 140 B HepBOoM (QopMe MCIIOJNIb30BaHUA
KypuTeldbHOM cucTeMel 100. CoOeOMHUTEJNBHHEM BHBOL 146-1 BTOPMUUHOTO
ycrporicTBa 140 BHIIOJHEH C BO3MOXHOCTLI KOHTAKTa C COeIMHUTEJILHBM

BHBOIOM 124-2 B COeIVMHUTEJIBHOM IIOPTYy 122 Ha CTOPOHEe IIepPBUYHOTO
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ycrpomcTera 120, KoT'Ia BTOpPMUHOe YycTpoMcTBo 140 BCTaBJIAOT B
COeNUMHUTEJBEHEN nopT 122. COeIMHUTEJNBHEM BHBOI 146-1 saBJdeTCHd
BEHIBOJIIOM, KOTOPHM ABJIAETCSH JacThbio yIIpaBJgwnImen CXEMEI 146
BTOPMYHOTO ycTpoucTBa 140, M COeOMHUTEJILHHEI BHBOL 124-2 4ABJISeTCH
BHIBOIOOM, KOTOPEM SABJISETCH UYaCThb CXeMbl 124 nomaur 2JIeKTPONIMUMTaHUA
[IEPBUYUHOTO YCTPOMCTBA 120. ITocpelCcTBOM VICIIOJIb30BaHMA
BHIIEONIMCAHHEIX BHBOIOOB, BTOPUUYHOE YCTPOMCTBO 140 BJeKTPpUUECKU
IIoICcoenrHAeTCsa K IIepBMUHOMY YyCTpomcTBY 120.

[0041] TIepBUYHEIM MCTOUHMK 126 OUTaHMA HABJISEeTCS MCTOUHMKOM
IUTaHUSg, MWCIOJb3yeMbM IJIA IIoJauM DBJEKTPOIMTaHMSad BO BTOPUUHOE
ycrporcTeo 140 B mHepBoM ©GopMe MCIOJb30BaHMA. B ciydae, KoTIa
KypuTesbHad cucteMa 100 BKJIOUEeH B pPeXVM 3apgalkKu, KOTOPHM’
[IOSACHAEeTCA B OajlbHeMmeM, B IIepBOM GopMe MCIOJIL30BaHMA, I[IePBUUHBMI
VMCTOUHMK 126 NOUTaHUA 3apsSXKaeT BTOPUUHHM MCTOUHMK 148 OUTaAHUSA BO
BTOPUYUHOM YCTPOVCTRE 140 [IOCPEenCTBOM CXEeMEl 124 rnomaum
RIIEKTPONUTAHUA U yhOpaBJjswomer cxeMmel 146. Kpome TOTO, B cCjydae,
KoT'ma KypUTeJIbHad cucTeMa 100 BKJIOUEHA B pexmuM  OpaMOTO
HaTpeBaHMsa, KOTOPHM IIOSCHAeTCA B »HajlbHeMmeM, B IIepBOM dopMe
VCIOJIb30BaHMA, IIePBUYHEM MCTOUHMK 126 [OMTaHMSA MOXeT II0IaBaTh
SJIEKTPONIMUTaHMEe B Harpys3ky 144 Bo BTOPMUHOM YcTpowcTBe 140
IIocpelCTBOM CxXeMbl 124 romaur SJIeKTPOIUTaHMS U YIPAaBJISOIEN CXeMb
146. CJepmoBaTeJIbHO, cCpal’y IocJe ToT0, Kak BTOPHUUHOE YCTPOMCTRBO
140 BCTaBJAKT B COEOMHUTEJILHEM IopT 122, u ©6e3 HeoOXOIMMOCTHU
OXMIAHUSA BOCCTAHOBJIEHMS OCTATOUHOM 3apgaOHOM eMKOCTM BTOPUUHOTO
MCTOUHMKa 148 MnOMTaHMA BO BTOPUMUHOM ycTpomcTBe 140, Harpys3ka 144
BO BTOPUUYHOM YycTporcTBe 140 MOXeT HaTpeBaTh al’po30Jeodpa3yilee
uznegmue 160 Ba cUeT T[IOJYYEHMSA BJIEKTPONMTAaHMA U3 IIePBUYHOTO
UCTOUHMKA 126 IUTaHWA. XoTda oCTaTo4YHasd 3apanHasa eMKOCTB
IIePBUUHOT O VUCTOUHUKA 126 IUTaHUA yMeHbIIaeTCH, ecm
SJIEKTPONMTaHMe TIIoHaeTCcsa BO BTOPUMUYHOe ycTpoucTeo 140, ocTaTouHasd
3apganHasa EMKOCThB [IEPBUYUHOTO VMCTOUHKKA 126 OIUTaHUg MOXeET
BOCCTAaHaBJIMBATLCA €TI0 3apAaIKoM OT BHellHeI'0 3apiaOHOTO YyCTpOoMCcTBa
(KkoTopoe He TIokKaz3aHo Ha (urype) UYepes BHEMHUM COEOMHUTEJILHEM
BHBOI (KOTOPHM He IIOoKasaH Ha ourype) .

[0042] UYacTe 132 nJjsga MNOJB30BATEJIECKOTO YIPAaBJIEHMSA BHIIOJHEHA
TakMM o006pa30M, UYTO OHa MOXeT I[IPMHMMATL VYIIPaBJIAKIMYHD MaHUIITYJIAIWO
[IoJIb30BaTEJIA rio OTHOIIEHUID K MIEPBUUHOMY YCTPOMCTBY 120.
MaHUIIYJIAUMS I[I0JIL30BATeJIS I[I0 OTHOMEeHMI0 K I[IepBUUHOMY YCTPOMCTBY
120 BKJIIOUaEeT B cebda YIIpaBJISOIYO KOMaHIy, HalpuMep, IOJIis

ofecrieueHrsa MoNauM BJIEKTPONMTaHMSA BO BTOPUUYHOEe YycCTpoucTBo 140.
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Hampumep, yYacTh 132 @OJd IOJB30BATEJILCKOTO YyIpPaBJIEHMSA BHIIOJIHEHA B
bopme KHOTIKMU, neperJoyaTesis, 3JIeMeHTa yIIpaBJIEHUS, pruara,
TaKTUMJILHOTO HaTuMKa WM [HOoOOOHOTO YCTPOMCTBA, KOTOPHEM MOXeT
PM3BMUEeCKM MaHUIIYJIMPOBAaTh I10JIb30BaTEJIb.

[0043] VYnpaBaswomas dYacTb 134 gBJIgeTCHd BJEKTPOHHBM CXEMHEM

MOIYyJIieM, BEHIIOJIHEHHEIM B BMIE MMUKPOIIPOLEeCCOpa WJIM MHMKPOKOMIIBEIOTEPA

" 3arporpaMMUPOBaHHBM oJidg yIIpaBJIEHUS paboTon [IEPBUYHOTO
YCTPOMCTBA 120 B COOTBETCTBUMU c KOMIIBIOTEPHO—BHIIOJIH 4 E&MBEMN
KOMaHIaMM, XpaHAMMMUCA B [IaMATH 136. IIaMAaTe 136 ABJIAEeTCH

HOCUTeJleM MHpopMaluM, HalpuMep, ROM, RAM, ©@¢iasm—naMaTeio M Tak
najee. [TamMaTe 156 XPaHUT, OOIIOJIHUTEJIEHO K KOMIIBIOTEPHO—
BHIIIOJIH 4 €MEIM KOMaHIaM, OaHHEE HaCTpPOWKH, HeOoOXOOMMEE 0JI4
yIpaBJleHUd I[IEe€PBUUHEIM yCTpoMcTBOM 120.

[0044] Qur. 2 4BJSETCA OPUHUUIMAJLHOM BSJIEKTPUUECKOM CXeMoM
KypuTedbHOM cucTeMel 100 B COOTBETCTBUM C BapMaHTOM OCYIEeCTRBJIEHUS
HacTodAmwero wus300peTeHMsa. Kak I[okazaHO Ha oOouIr. 2, »JeKTpuyueckas
cxemMa 200 B kypurelJibHOM cucTeMe 100 comepxuT cxemy 124 nomauu
BJIEKTPONUTAHUA B I[IEePBUYUHOE YCTPOMCTEBO 120 ¥ yHOpaBJAOIY CXeMy
146 BO BTOpMUHOM ycTporcTBe 140. Cxema 124 nomaum SJeKTPONMTAHUA
B IEepBMUYHOM yCTpoMcTBe 120 comepxmuT IIpeodpasoBaTeyib DC/DC 124-1
(mpeoBbpazoBaTesb IIOCTOSAHHOTO HallpsKeHU S B IIOCTOSHHOE) u
COeNUHUTEJILHEY BHBON 124-2. IlpeobpaszoraTess DC/DC 124-1 MNOBHIAET
U/ TOHWXaeT HalpsSkeHMe IIePBUUYHOT'O MCTOUHMKa 126 OMTaHUA B
COOTBETCTBMM C YHOpaBJIeHMEeM YIPAaBJAKIEN  YaCTbIo (ynpapigomen
yacTeio 134 B MNepBUUYHOM yCTpoMcTBe 120 MiaM yHopaBadomel uyacTbio 154
BO BTOPUUHOM YCTPOMCTEE 140) oA PETYIIMPOBKU BEIXOOHOT'O
HaOpsSXKeHUSI IIepBUUHOTO ycTpoucTBa 120. C OpyroM CTOPOHE, B ofmeM,
[IOCKOJIBKY npeobpas3oraTelib DC/DC umeer PexXuM  peryJIMpOBaHUA
HaOpsSXeHUSI OJIS PeryJIMPOBKM BHXOIHOTO HANPSKEeHUSI UM TOKOBHM PEeXUM
(rmo BIIEKTPOSHEPTUN) OJIs pPeryMpoBaHusa BEHIXOOHOTO TOKa
(pIIeKTpORHEPTUN) , TO npeobpas30BaTe]ib DC/DC 124-1 MOXEeT
PEeTyIVMPOBATE BHXOIOHOM TOK (3JIeKTPOZHEepPTHUH) I[IepBUUHOTO YCTPOMCTBA
120. VYmoparasdwomasa cxemMa 146 BO BTOPMYHOM ycCTpoucTBe 140 comepxuT
IIepBHM IepekJouyaTess SWI1, BTOPOM IepekjwouaTesis SW2, TpeTUM
IepekJoyuaTeslb SW3, UeTBepTHM IIepekJiouaTeslkb SW4d UM COeOMHUTEJIbLHHM
BuBOO 146-1. Kaxmoe M3 IOIepekrJwouaTesen SW1, SW2, SW3 u SW4
ABJIAETCA DJIEKTPUUECKUM [lepeKJdaTejieM, HallpUMep, TPpaH3UCTOpPOM
WM TOHNOOHEM YCTPOMCTBOM; U KaXIHM IIepeKJodaTellb MWHIUMBUIOYAJBLHO
YyIOpaBJageTCcsa yOpaBJIAKMeM  4YacTbio (yopaBjagwomer  4YacThio 154 BO

BTOPUUHOM YCTPOMCTBE 140 wu/mam  yopaBJgomeld  YacThbio 134 B
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IIepBUYHOM ycCTpo¥cTtee 120), 0JId IIePeKJIoUeHMdI BO  BKJIOUEHHOE
COCTOSAHME M BHKJIOUEHHOE COCTOAHMe. JJekTpuueckas cxeMa 200
co3naeTcsad BCTaBKOM BTOPMYHOTO YycTpoucTBa 140 B COEOMHMUTEJNLHEMN
[IOpPT 122 [IEPBUUHOTO YCTPOMCTRA 120 oA DIIEKTPUUECKOTO
IonCcoenHeHU K [IePBUYHOMY YCTPOMCTBY 120 [IOCpPenCcTBOM
COeIMHUTEJIEHOTO BHBOHa 146-1 Ha CTOPOHE BTOPUUYHOTO YCTPOMCTRA
140 wm CoeOMHMTEJNIbHOT'O BHBOHa 124-2 Ha CTOPOHE IIePBUUHOTO
ycrpomcTBa 120.

[0045] dmr. 3 moka3bpBaeT IepexXonlu Mexny cocrodgHuavm 300 B
BJIeKTpUudeckom cxeMe 200 NpPMMeHUTEJIEPHO K MHOXECTBY PEXMMOB paboOTEH
B KYPUTEJbHOMU cucTeMe 100 B COOTBETCTBUNU C BapMaHTOM
OCVYIIECTBJIEHMA HacTodllero wu3obpeTeHusa. KypuTelsbHy cucrteMy 100
MOXHO IIPMMEeHATL B UeTHpexX peXuMax, B YacCTHOCTM, HOPMaJIbHOM
pPeXVMe KYPeHMA, HOPMaJIbHOM peXMMe HeKYpPpeHMsa, pexXuMe 3apdaOKu U
pexuMe TPAMOTO HarlpeBaHMsa. HOpMaJIbHEM pPEeXUM KypeHUd ABJISeTCH
PEXVMOM, B KOTOPOM BTOPUUHOE YCTPOMCTRO 140 He uMeeT
BIIEKTPUUECKOTO COeOMHEHNA C IIepPBUYHEM  YyCTPOMCTBOM 120 "
IIpMMeHsIeTCsa He3aBUCHMMO IJjigd ofeclledeHMd akKTa KypeHMsa. HopMaJjibHHM
PEXVM HEeKYypPeHUd ABJIAETCH PEXMMOM, B KOTOPOM KypeHue
IPMOCTAaHOBJIEHO, a BTOPUUHOE YCTPOVCTBO 140 OTIOEeJIEHO oT
IIepBUUYHOTO YycCTpo¥cTBa 120. PexuMmM 3apAlKM SBJISETCS PEeXMMOM, B
KOTOPOM BTOpMUHOEe YycTporcTBO 140 1[omcoeIMHEeHO K  IIePBUUYHOMY
ycrpomcTBy 120, M BTOPUUHHEM MCTOUHMK 148 MOIMTaHUS BO BTOPUUHOM
ycTpo¥cTBe 140 B3apsaxaeTcsa IDepBUYUHHM MCTOUHMKOM 126 OMTaHUA B
IIepBUUYHOM yCTpoMcTBe 120. PexuM OpAMOTO HaTpeBaHMA ABJISAETCSA
pPexmuMoM, B KOTOPOM BTOPMUHOe YycCTpoMcTBOo 140 mnomcoedMHeHO K
[IEPBUYUYHOMY YCTPOMCTRY 120, u BIIEKTPONUTaHME ronaeTcsd
HEeIIOCPEeOCTBEHHO W3 IIepPBUYUHOT'O MCTOUHMKA 126 IOIUTaHMA B IIePBUUHOM
ycTpo¥icTBe 120 B Harpys3ky 144 BoO BTOpMUHOM YycTpoucTBe 140 mis
oBecrieueHrs akKTa KypeHMsa. HOpMaJIbHEM peXxuM KypPeHMS U HOpMaJlbHBM
PEXNM HeKYpPEeHUd COOTBETCTBYIT pexrMam BO BTOpPOMU bopme
MCIIOJIE30BaHMA, U pPeXuM 3apialky ¥ pPexXyM IpsAMOT'0 Hal'peBaHud
COOTBETCTBYKT peXMMaM B IIepBOM dopMe MCIOJIL30BaHUA.

[0046] Kak mnokasaHO Ha OuUI'. 3, B HOPMaAJILHOM pPeXVMe KypPeHUS
yOpaBiagpmas 4YacThk YyCTaHaBJIMBAET KaXOHM W3 I[IepPBOTO I[IepeKJndaTelis
SW1, BTOpoOro HeperjmwouaTesid SW2 UM 4eTBepTOI'o HeperjmwouaTelsas SW4 BoO
BKJIOUEHHOE COCTOSHME U yCTaHaBJIMBaeT TPeTUN IepekjouaTesis SW3 B
BHIKJIIOUEHHOE COCTOAHMe. B pesylbTaTe, DJEKTPOIUTaHME IIomaeTcsd U3
BTOPMYHOTO MCTOUHMKaA 148 mnOMTaHUA BO BTOPUUHOM YyCTpoucTBe 140 B

Harpysky 144, ¥ anpos3oJiecbpasyrimee wm3neare 160 HarpeBaeTcsd
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Harpy3kou 144. COOTBEeTCTBEHHO, IIOJIbE30BATEeJIb MOXET BEHIIOJHATL akT
KypeHrsa BO BTOpOM QopMe MCIOJIb30BaHMA. B HOPMaJILHOM pPeXxume
HeKypeHMrsa  yOpaBJfgomas dYacTb YCTaHaBJIMBaeT  KaXOeM U3 BCeX
INepekjmouaTeser SW1, SW2, SW3 m SW4 B BHKJOUEHHOE COCTOSHMEe. B
pesyJbTaTe, Iolada DJIeKTPOIMTaHMA B HarpyskKy 144 OJOKMpyeTCcsa, U
IpOoLleCC HaT'peBaHMA aspos3ojieobpasyrmero mzneausda 160 IpekpamaeTcsd.
B pexume 3apAnKu yIhpaBJswoma s JacThb yCTaHaBJIMBaeT TpeTUn
IepekJmouaTeslb SW3 BO BKJIOUEHHOE COCTOSHME M yCTaHaBJIMBAaeT KaXIHM
M3 IIepBOTI'0 IeperJjwouaTesda SW1l, BTOporo IeperkjmwoduaTesda SW2 wu
UeTBepTOIO nepexrjmpoyaTesis Sw4 B BEIKJIIOUEHHOE COCTOSHUE. B
pesyJsbTaTe, BSJEKTPOIUTaHue IIoOaeTCsd U3 IIePBUUYHOI'O MCTOUHMKA 126
OMTaHMsa B IIepBUYHOM ycCcTpoucTee 120 BO BTOPMUHBM MCTOUHMK 148
OMTaHMUg BO BTOPMUHOM YycTpokcTee 140, wm, TeM cCcaMbM, BTOPUYUHEMN
UCTOUHMK 148 nuranma. C OPpYTIO¥ CTOPOHE, B pPexuMe IIPaIMOTO
HaTpeBaHMsa YyIpaBJdomas UYacThb YCTaHaBJIMBAET KaxXObwlM M3 IIepPBOTO
neperxjmouaTesnsa SW1 ®  BTOpoTo IHeperkjmouaTesda SW2 BO BKJIOUEHHOE
COCTOSHME ¥ YyCTaHaBJIMBAET KaxIbl M3 TpeThero IHepekjumouaTesa SW3 u
UeTBepTOoIro IeperjouarTesd Sw4 B BEIKJIIOUEHHOE COCTOSAHUE. B
pesyJjbTaTe, BIIEKTPONIUTaHUE nomaeTcsd HENOoCpeICTBEHHO nus3
[IePBMUHOTO MCTOUHMKA 126 IOIUTAHMS B IIePBUUHOM YycCTpoMcTBe 120 B
Harpy3ky 144, wu asposojieobpasyimee wum3nejgme 160 HarpeBaeTcHd
Harpys3kom 144. TakxuM o00pas30M, II0JbL30BATEJIL MOXET BHIIOJIHATL akKT
KYPeHMsa Takxe B IIepBOM dopMe MCIIOJNL30BaAHUS.

[0047] Kak 0OOBACHAJOCH BHIIe, KypuUTeJbHad cucTemMa 100 mMoxeT
BHITIOJIHATE IepekJndeHre Mexmny pexrMaM pPaboTH IocpelncTBOM
yhpaBJIeHU A BKJIOUEHHBEIM COCTOSHMEM WM  BHKJIOUEHHBM  COCTOSHUMEM
KaxgoTro IeperJimouaTeig, coIepxalerocsda B yOpabJjsgiomel cxemMe 146 BO
BTOPMYHOM YycTporcTBe 140. KpomMe Toro, KypuTelbHas cucrtema 100
BHIIIOJIHEHA TakuMm o0pa30oM, UTO, B IIepBOM ¢opMe MCIIOJL30BaHMUA, B
KOTOPOM BTOPMUHOEe ycTpoMcTBo 140 1momcoeIMHeHO K IIePBUUYHOMY
ycrporcTBy 120, M B clydae, KOoI'la pPexXuM IIeperJIouaeTcsa Mexay
PEXVMOM B3apAaIKM UM PeXMMOM OPAMOTO HaTrpeBaHUA, MeXIy YIOMIHYTHMA
OIBYMS PeXVMaMM BHIIOJHAETCS I[IePexXONHBM pPeXxuM, BMeCTO HeMeIJIeHHOTO
VM3MEeHEeHUSS PexXyMa 3apaIKM Ha pexXuM OpAIMOT'O HaTl'PeBaHMAa M BMEeCTO
HEMENJIEHHOTO M3MeHeHMsa pexXuMma [OpAIMOT'O Hal'peBaHMag Ha  PeXuM
3apanku. To ecThb, I[IPMMEHUTEJIBHO K I[IepPeKJIOUEeHUID MeXIy pPeXVMaMM
paboTH KypuUTeJdbHOM cucTeMel 100 B mHepBoM QopMe MCIIOJNL30BaHUA,
pexuM 3BapAalKM M3MEeHSeTCHd Ha pPeXuM I[IpSMOTO HarlpeBaHUSa UYepes
[IepPexXOnOHE PeXxuM, M pPexuM OPpAMOTO HarpeBaHUSI M3MeHSeTCHd Ha PexXyuM

3apAIO0KM uepes HepexongHZ PeXVM. HepeXO,]IHBIﬁ PEXVIM MOXeT
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BHIIOJIHATECA MeXOy IIepeXolaMl1 B oboux HallpaBJIEHMNAX, T.C. Inpn
InepexXxonme M3 pPpeXlVMa 3apAl0KM B PeXVM IIPpAMOI'O Hal'PeBaHMA UM IIepeXole
3 PpPexrMa IIpAMOI'O Hal'PeBaHMA B 2 PEXVMM 3apAIKlM, MJIn HepexongHZ

PEXVIM MOXeT BEIIIOJIHATBECA I1Ipm rnepexone B OIOHOM nus IBYX

HanpaBJIeHUN .
[0048] [lepexXOOHE pPeXyM  SABJISETCS  PeXMMOM, B KOTOPOM
BHIIIOJIHAETCSA mpoLuecc V3MeHEeHU I [IEePEMEHHOTO napaMeTpa,

OTHOCSAMEeToCsa K Iomave DJIeKTPOIMTaHMA M3 I[IepBUUHOTO YCTPOMCTBA
120 BO BTOpPMUHOe YycTpoucTBO 140. B HeoT'paHMUMBAKIEM IIPUMEpPEe,
IepeMeHHBEN napaMeTp, OTHOCAMUMC I K Iojade DIIEKTPONMTaHNUSA,
BKJIOUAeT B CceB4d KOJIMUECTBO DBJEKTPOBHEPIUH, rnomaBaeMoro U3
[IepBUYUHOTO YCcTporcTBa 120 BO BTOpUUYHOe ycTpoucTBo 140 (TO ecThb,
CKOPOCTL Pal3pAlKM IIepBMYHOT'O MCTOUHMKA 126 OUTAHUA B II€PBUUHOM
ycrporcTee 120). Hamnpumep, IIOCKOJBKY leJiecooBpasHOo OIpeneliarTh
nogxonmdamee KOJMUECTBO  (MOmMHOCTBL) IIOoJaBaeMoM DJIEKTPOBSHEPIUM B
3aBUCHMOCTHY OT XapaKTepUCTUK U MCIOJIL30BaHUA OOBEeKTa, B KOTOPHM
OOJDKHa IIoaBaTbCHd DBJEKTPOBHEPIMA, TO KOJUUECTBO SJEKTPOSHepIUH,
IogaBaeMoro M3 IIepBUUHOTO ycTpoMcTBa 120 BO BTOPMUHOE YCTPOMCTBO
140 B pexuMe 3apdOKM OTJIMUAETCHd OT KOJMUECTBa DJIEKTPORHEpPIUU,
IogaBaeMoro M3 IIepBUYUHOTO ycCcTpoMcTBa 120 BO BTOPMUHOE YCTPOMCTBO
140 B pexuMe NpAMOTO Hal'peBaHUA.

[0049] Hanpmumep, XO0TS MeXOy JUTUN-MOHHEIMM aKKyMyJISTOPHEMA
BaTapeaMu MOTYT CyImeCTBOBaThH pazInumg B MaTepHrajax u
KOHCTPYKIMAX DJIEKTPOOOB, BJIEKTPOJIUTUUECKMX PacTBOpax, aKTUBHHX
MaTepuajlax, TOKONIPOBOIAMMX nobaBkaxXx M Tak pajee, JUTUM-MOHHASA
AKKYyMyJISTOPHAaS BaTapes VMeeT XapakKTepUuCcTUKYy, KOoTOopad
opencraBJjgeT coBo¥ 3aBUCUMOCTL OT CKOPOCTM B CcJydae, kKorma
JIUTUM-MOHHAS aKKyMyJiaTopHasda 0OaTapes MUCHOJL3YyeTCsS B KauecTBe
BTOPMYHOTO MCTOUHMKa 148 mnOuMTaHMA BO BTOPUUHOM yCTpoucTBe 140.
3aBUCHMMOCTL OT CKOPOCTHM ABJISIeTCS COOTBETCTBUEM MeXxOy BeJIMUMHOM
CKOPOCTM 3apalKM WMJIM CKOPOCTM pal3pAaAlKM M ero BJIMSAHMEM Ha M3HOC
JIUTUV-MOHHOW aKKyMyJIATOpHOM ©OaTaper. B IaHHOM IpMMepe M3HOC
JIUTUM-MOHHOM aKKyMyJIATOPHOM ©OaTapeu TNOpencTaBJIgeTcd, HalIpuMmep,
OTHOIIEHMEM TeKylel  3apaOHOM eMKOCTM WM  TeKylel paspdaoHou
eMKOCTHK OaTaper K 3ap4aOHOM eMKOCTM WIM PpalspdaOHOM eMKOCTM, KoTrda
BaTapes ABJSeTCd HOBOM (Ha MOMEHT TIIOCTaBKM C TPeONIpUuaTUI—
M3TOTOBUTEJIL) . B COOTBeTCTBUMM C OOmeV TeHIeHUUel, BJMAHMEe Ha
M3HOC JIUTUM-MOHHOM aKKyMyJIATOpHOM OaTaper YyCKOPeHHO YyCUJIMBaeTCH,
KoT'Ia CKOPOCTL CTaHOBUTCA OoJbmoM. Jaxe OpM OOMHAKOBOM CKOPOCTH,

BJIIMMAHME 3apAI0KM Ha M3HOC B 2-3 Prazsa CMJIBHeEe, ueM BIJIMMAHME
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pa3pAanku Ha M3HOC. [TosToMy, KOJIMUECTBOM BIIEKTPODHEPTUH,
IomaBaeMelM M3 IIepBUYHOTO YyCcTpoucTBa 120 BO BTOPMUHOE YCTPOMCTBO
140 B pexuMe 3apAOKM, OPeOIOUTUTEJIEHO YIPaBJIATE TaKuM o0pas3oM,
UTOOE KOJIMUEeCTBO YCTaHaBJIMBAJIOCE OTHOCUTEJIBHO HeOOJIBIMM — OJId
CIEePXMBaHMA WM3HOCA BTOPMUHOTO MCTOUHMKA IMTaHusa 140, KOTOPHEM
IIOIJIEXUT 3apsamOKe.

[0050] C g@mpyroM CTOPOHE, B pexmuMe OpAMOTO HarlpeBaHUA,
[IOCKOJIBKY DJIEKTPONUTaHMe I[IoHaeTcd IJlaBHBEIM 00pas30oM U3 IIePBUUHOTO
MCTOUHMKa 126 T[nOMTaHMsa B Harpysky 144, TakKoI'0 OT'paHUUYeHUd,
KOTOpOe IIOACHAJIOCH BHIIE, T.e. OI'PaHUUEHNA, KOTOpOe IIPMMEHVMO IIPU
yueTe COepXMBaHMA M3HOCA BTOPUYHOI'O MCTOUHMKa OmTaHmda 140, He
cymecTByeT. HaoOopoT, I[IOCKOJBKY anposojeobpaszyrlee wusnemre 160
HeoOXOoOMMO HarpeBaThb oo OOCTIVXKEHUA TeMIlepaTypPH, KoTOpad
LOCTaTOoduHa 0JIA obpaszopaHmda anposoig, TO KOJIMUECTBO

BJIEKTPODHEePIUY, [OoIDaBaeMoT'o U3 IIepPBUYHOTO ycTpoMcTBa 120 BO

BTOPUYHOE YCTPOMCTBO 140 B pexmuMe P AMOTO HarpeBaHU,
NIpenrnouTUTeNbLHO perynmpyeTcs TakK, YTOOH KOJIMYECTBO
YyCTaHaBJIMBAaJIOCh OTHOCUTEJILHO BOJIBMNM . B  pesynbTare BoJiee

IonpoBHOTO M3y4UeHUSA YCTAHOBJIEHO, UYTO, B CJjiydae, KoIda JIMTUN-
MOHHasa akKKyMyJIATOpHas ©OaTaped UCIOJb3yeTCcd TaKXe B KauecTBe
IIepPBUUYHOTO MCTOUHMKA 126 OMTaHMA B IIePBUUYHOM YyCTpoucTBe 120, u
SYehui yIpaBJieHne obecrneumBaeT nomavy BOJIBIOTO KOJIMUECTRBA
BIIEKTPODHEPTUM M3  IIEepBUYHOTO  YCTPOMCTBA 120 BO BTOPUYHOE
YCTPOMCTRO 140, TO HeODXOIMMO  YUUTHBATEH, M3HallMBaeTCcd Ju
IIepPBUYHHEM MCTOUHMK 126 NOUTaHMUA BCJIEeOCTBMEe eT0 3aBUCUMOCTU OT
ckopocTH. Ilpm 2TOM, cCJjledyeT IIOMHUTL, UYTO IIE€PBUUHBIM MCTOUHUK 126
OIUTaHUA [OPeOIOoUTUTEJIEHO HOOJDKeH MMeThb eMKOCTb OOoJiblle eMKOCTU
BTOPMYHOTO MCTOUHMKA 148 mnOuMTaHMA B JOOCTATOUHOM CTeleHM, UTOOH
OEHITE B COCTOSAHMM 3apSXaTh BTOPUUHHN MCTOUHMK 148 OuUTaHUA
MHOXeCTBO pa3; OIHako, B o00meM, CKOPOCTbL CHMWXaeTcs, KoI'ga
EMKOCTE BTOPUUHOM BaTapen CTaHOBUTCSA foJibllie, KakKk  MIUPOKO
M3BEeCTHO. KpoMe TOTO, XOTH TI€PBUUHHEIM MCTOUYHMK 126 [OIMTaHUA

pazpgaxaeTcsda Ha BTOpMUHOe ycTpormcTeo 140, HO, Kak OOBICHSJIOCH

BHIIE, 0By CJIOBJIEHHOE paspankKon BJIVISAHVIE Ha U3HOC MeHbIIe
0OYyCJIOBJIEHHOTO 3apsaOKOoM Ha M3HOC. CJlemoBaTeJIbHO, Haxe eCclu
yIIpaBJIeH e obecrieunBaeT rnogavy BOJIBIOTO KOJIMUECTBA

DIIEKTPORHEPTUHN nus [IEPBUYUHOTO YCTPpOMCTRBA 120 BO BTOPUUYHOE
ycrporicTeo 140, M3HOC TIEepBUYHOTO MCTOUHMKA 126 OMTAHMSA MOXHO
CIepPXMBaTEL B MOOCTATOUHOM CTeIlleHM, eCJM KOJUMUEeCTBO peryaupyeTrcs

TaKVIM O@paSOM, UTOOH HaxXOOUTLCHS B INOIOXOOAIeM OMalla30He 3HaueHUM.
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[0051] Oiisa 3arloJIHEHU A IPpOMEXYTKa MEeXmoy KOJIMUEeCTBaMM
BIIEKTPODHEPTUM, [OOaBaeMBIMM M3 IIE€PBUUHOTO YyCTporcTBa 120 BO
BTOpUUHOEe YycTporcTBO 140 B pexuMe 3apalkM U pexuMe OIpAMOTO
HarpeBaHWA, KypUTeJIbHa g cucTeMa 100 B [IEPEXOOHOM  pPeXuMme
BHIIOJIHAET npolecc V3MEeHEeHU S KOJIMYeCTBa DIIEKTPOBHEPTUH,
IogaBaeMoIo U3 IIepBUUYHOTO yCTpoMcTBa 120 BO BTOPUUHOE YCTPOMCTRBO
140, oT KoOJIMUeCTBa D3JIEKTPOBHEPIUM, IIOHaBaeMOI'0 B pexuMme paboTh
OO OllepalluM TIIepeKJInUeHra (T.e. B OIOHOM pPexXuMe M3 peXrMa 3apialku
VM  pexXxyMa OpAMOT'O Hal'peBaHMA), OO KOJMUYECTBa DBJIEKTPOBHEPIUH,
momaBaeMoI'co B pexuMe paboTH IIOCJIe OllepalluM IIepPeKJIDUeHud (T.e. B
OIPYTOM peXxumMe K13 pexXrMa 3apialdkM UM pexuMa I[IpsAMOI'O Hal'PeBaHUA) .
V3MeHeHME KOJIMYeCTBa I[OoOaBaeMoOM  DJIEKTPOSHEepIUM  peajiu3yeTcH,
HalpMuMep, VYIpaBJIeHMeM BEXOINHBIM HallpSXeHVEeM WM BEXOIOHEM TOKOM
(3JIeKTpOBHepTHUel) wu3 nOpeobpasoBaTess DC/DC 124-1 B [IepBUYHOM
ycrpovicTBe 120. IIpM BHIOJHEHUM B KypuUTeJIbHOM cucTeMe 100
opoluecca M3MeHeHMSa KOJMUeCTBa DJEeKTPOBHepIuH, nomaBaeMoro B
[IepexXOOHOM pPexuMe, KakK OOBACHAJIOCH BHIIE, IIepeKJIloUueHue MexXny
PEeXMMOM BapaOKM UM pPexyMoM IIpAMOTO HaT'peBaHMsA B IIepBOM dpopme
VCIIOJIE30BaHMA MOXET BEHIIOJIHATHLCSA ILJIABHO.

[0052] OIMTeJIEHOCTD [IepPexXOoqHOTO  pPexXuma (B naJibHeMmeM,
«IIepexogHOe BpeMa») MOXeT OHTb YCTAaHOBJIEHO B OIHO M3 pPa3JIMUHHX
3HaueHuM. HanpuMmep, B OTHOINEHUM IIepexXOoOHOT'O0 BpPeMeHM B cJyudae,
KOoTma pexuM paboTH IepeKJIodaeTCHd M3 pexuMa OIPpAMOTO Hal'peBaHMA B
PEXVM 3apgaOKM, OJIUTEJILHOCTL  MOXHO IIPOCTO YCTAHOBMTL PaBHOM
IIPOMEeXyTKY BPeMeHM, KOoTopoe TpebyeTcd IJII WM3MeHeHMS BHXOIHOTO
HaopSXeHMsa  WMJIM  BHXOIHOTO  TOKa (PJIEKTPORHEPTUN) IoCcpelnCcTBOM
npeobpasorarTesda DC/DC 124-1 B IIepBUUYHOM  YCTPOMCTRE 120.
[lpoMeXxXyTOK BpPEeMeHM 3aBHUCHUT TOJBEKO OT 00paboTKM BJEeKTPUUYEeCKUX
napaMeTpoB B IOpeobpasoBaTeje DC/DC 124-1 u, OOHUHO, MOXeT OHTDL
MeHblle OOHOM CceKyHIOH. Takxe, HalpuMep, B cJydae, KoI'la pPeXxuMm
paboTE  IIepeKJInUYaeTCHd ns3 pexumMma 3apA0Ku B pexuM  OIpSMOTO
HarpeBaHUd, IIepexXOonOHHM pPexXuMM MOXeT IIPOoOoJIKaThCcd IIocJle TOoTo, Kak
HalpsXeHne M3MEHEHO npeobpas3oBaTelieM DC/DC 124-1, noka
asposzoJyieobpasynmee wu3nmeame 160 He BCTaBJEHO IIOJIB30BaTeJIEM B
JacThk 142 YyIOepXMBaHMA asnpo30Jiecbpas3yrlero M3Oerd OJIS IOOTOTOBKMU
K HauvaJly aKTa KypeHUs. llepexonHoe BPEeMS B BHIIEYIIOMAHYTOM Cly4dae,
OOLUHO, IJKTeJIbHee OIOHOWM CeKYHIH M MOXeT COCTaBJATL HEeCKOJLKO
OECATKOB CeKyHI, [IOCKOJIBKY HeoOXOOVMO OXMIATH yIIpaBJgawnmen
MaHUITYJISLIMM OT CaMOT'O IIOJIb30BaTeJId.

[0053] dur. 4A ABJIAETCSA BpeMeHHOM’ orarpaMMom,
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OpeICTaBJAKIEY OpYMep IIepexola MeXOy COCTOSHUAMU KypUTeJILHON
cuctemer 100, KoI'ma pexuM IIpSAMOT'O Hal'peBaHUA IIepeKJIndaeTCcsa Ha
pexrM 3BapdnkmM. Kak [nokazaHo Ha o¢our. 4A, CcHadalla KypuTeJibHad
cucTeMa 100 paboTaeT B pexmumMe opaMoTo HarpeBaHUA. Kaxk
OBBACHAJIOCE BHIIE, B PEeXMMEe IIPAMOTO HaTlpeBaHMA YyHIpaBJISgKmMas dYacTb
yCTaHaBJIMBaeT KaxXIObll M3 TI[IepBOT0O IepekjodaTesyias SW1 M BTOpPOTO
HepekjwoUuaTess SWZ2 BO BKJIUEHHOE COCTOSHME UM yCTaHaBJIMBAET KaXIbI
M3 TpeThbero IeperjmouarTesid SW3 M UeTBepTOT'O IepekjiuaTesias SW4 B
BHIKJIOUEHHOE COCTOAHMe B yIpaBJagomel cxeMe 146 BO BTOPMUHOM
YCTPOMCTEE 140. Kpowme TOTO, [IOCpPenCTBOM yIpaBJleH1 A
npeobpasoBaTejeM DC/DC 124-1 B cxeme 124 momaumM SJIeKTPONIMTAHUS B
[IEPBUUHOM YCTPOMCTBE 120, yIpaBJgwola s 4acTb perynamupyerT
BJIEKTPORHEPTHMIO, IIOIJIEXAalyld [IoJade M3 IIepBUMUHOTO ycTpoucTBa 120 B
Harpy3kKy 144 BO BTOPMUYUHOM ycTpoMcTBe 140 TakuMm oOpasz3oM, UTOOH
anpozoJyiecbpasyrmee us3ngeare 160 HarpepaJloChk, UTOOH IIOBHCUTH €TI0
TeMIepaTypy OO IIpeldBapUTeJIbHO 3aIaHHOM LIeJIeBOM TeMIepaTyphl, WK
UTOOE I[NOOOEPXMBATE €TI0 TeMlIepaTypy Ha YPOBHe IIpPeOBapUTeJIbHO
3aIaHHOM LeJIeBOM TeMIlepaTypH.

[0054] BaTreMm, KypuTeJbHasd cucTema 100 wmu3MeHIEeT CBOM pPexXuM
Ha IepexonHEM pPeXuMM B MOMEHT BpEMeHH, Korma IPOUCXOOUT
MHMLMMpYIee COOHTHE, HalpMMEpP, TakKoe COOBTHE, KaK BHIIOJIHEHNE
NpeIBapuTeNIbHO 3alaHHOM MaHMIYJALMM IIoJIb30BaTejleM Ha dYacTtu 132
i 152 1OJd DoJIB30BaTeJIbCKOTO YyIpaBJieHMsa. HamnpuMmep, ODOJb30BaTeJIb
BBOOUT TIOCPEOCTBOM 4YacTu 132 wiamu 152 @[OJjd [DOJIB30BaTeJIbECKOTO
yIpaBJjieHUsd, KOMaHOy Ha IepekJIoueHMe pexXuMa KypUTeJILHOM CUCTEMEH
100 m3 pexuMa OpAMOT'O HaT'peBaHMA B pexuM 3apdnku. [locjie Toro,
Kak YylIpabJjdpllas 4YacThb IIPMHAJA TakKyln MaHUIIYJIAUMD I[I0JIBE30BaTeJId,
yIIpaBJISaKlla s 4acTb M3MeHSeT COCTOsHUE KaXOoTo ns [IepBOTO
nepexkjouaresda SW1 m BToOpoTo IepekywnuaTessa SWZ2 M3 BKIKOUEHHOTO
COCTOSHMSA Ha BHKJIOUEHHOe COCTOSHMEe M, B TO Xe& BpeMsd, COXpaHseT
BHIKJIOUEHHOE COCTOSHME TpeThbeTlo IepekjouaTesnda SW3 B yhOpaBJgomen
cxeMe 146 BO BTOPMYUHOM YycTpowcTtBe 140 M, TeM cCaMbeM, MW3MeHSeT
PEXVM KypuTeJbHOM cucTeMel 100 Ha ODepexOoOHBM pexuMmM. TakKxe, B
[IepexXOOHOM peXMuMe YIpaBJdpllas dYacThb YyIpaBJideT IIpeoOpa3oBaTelleM
DC/DC 124-1 B IIEPBUUHOM YCTPOMCTBE 120, UTOOH M3MEHUTH
KOJIMUECTBO BJIEKTPOSHEPTHUM, I[IodaBaeMoe U3 IepBUYHOTO YCTPOMCTBAa
120 BO BTOpMUHOe ycCcTpo¥cTBo 140, OT KOJIMUECTBa BJIEeKTPODHEPTIUH,
rnonaBaeMoro B pexuMme IpAMOTO Hal'pepaHusd, oo KOJIMYEeCTBAa
BIIEKTPOBHEPI UK, [oaBaeMOI'Oo B pexuMe 3apdanku. Kak o0OBACHAJIOCH

BHLIIE, B ofmeM, MaKCHUMaJIbHOE  KOJIMUeCTBO (CKOpPOCTE  3apAOKu)
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BIIEKTPORHEPTUH, OOIIyCKaeMoI'o K nomaue BO BpeMs 3apAOKU
nepesapsaxaeMomn BaTapeu (BTOPMYHOTO MCTOUHUK 148 NIUTaHuLg) ,
MeHbBIIe, UYeM KOJMUEeCTBO DJIEKTPOSHepIHM, TpelOyKmelrcsa OJsa IOIpoliecca
HaTpeBaHMA HaTpeBaTeleM (Harpys3kou 144). B ciydae, KoT'Ia IIpollecc
3apAOKU BHIIOJIHAETCH c VCIIOJIE30BaHMEM  CKOPOCTHU BHIIE, ueM
MaKCHMMaJIbHO IONyCTHMMas CKOPOCTb, CYMEeCTBYeT pPHUCK, UYTo pabdodad
XapaKTepuCcTUKa BTOPUYHOTO  MCTOUYHMKa 148 HOUTaHMUA yXYyOOUTCH.
CilenoBaTeJIbHO, yIopaBJgapllasgd dYacThb yIpaBJgeT IIpeobpa3oBaTelieM

DC/DC 124-1 TarkuMm o06pas30oM, UTO  KOJMUECTBO  DBJIEKTPOSHEPIUH,

riomaBaeMoe nus IIEPBUUHOT'O YCTPOMCTRBRA 120, YMEHBIIaeTCHd oT
KOJIMUeCTBa DIIEKTPOBHEPTUHN, rnogmaBaeMoro B pexumMme IpAMOT O
HarpeBaHUA, KOTOpoOe ABJIAETCSA OOJILINM, oo KOJIMYeCTBa

DIIEKTPOBDHEPT UM, I[IOoaBaeMoI'0 B pPexXuMe 3apAaldKM, KOTopoe [ABJISAeTCH
HeboJbmyM. UTOOH YMEHLIIMTE KOJMUECTBO IIOoHaBaeMOV BJIEKTPODHEepTUU
0O HaMeuUeHHOT'O KOoJIMUYecTBa, TpebyeTcd KOHeUHOe BpeMa (HalpuMep,
MeHblle OIHOW CeKYHIH),; OIHakKo, IIOCKOJIbBKY TpeTuy IepekJiouaTellb
SW3 B yHopaBjasaomel cxeMe 146 BO BTOPMYHOM ycCTpoMcTBe 140 OBl
YCTaHOBJIEH B BHIKJIIOUEHHOE COCTOAHUE B [IeEpPexOoOHOM  PEeXMME,
IOKasaHHOM Ha ¢mur. 4A, TO MOXHO IMNPeIOTEBPaATUTL 3apaOKy BTOPUUHOTO
UCTOUHMKA 148 MMTaHMS BO BTOPUUHOM YycTporncTBe 140 OTHOCUTEJILHO
©OJIbIMM KOJIMUeCTBOM DJIEKTPOSHEepITUN, KOTOopoe COOTBETCTBYET
KOJIMUeCTBY HO IIOJIHOTO YMEeHBIeHMS OO KOJMUEeCTBa BJIEeKTPORHEepIuHr,
nmomaBaeMoIro B @ pexuMe Bapsaiku. Kpome TOro, BBUIY KpPaTKOCTHU
BpeMeHu, HeoOxXoOMMOTO  IJIS  yYMeHBLIIeHMS  KOJIMUeCcTBa IIoJdaBaeMoM
DIIEKTPOBHEPTUM OO KOJMUeCTBa BJIEeKTPORHEPTMHM, KOTOopoe HABJIAETCH
HeOOJIBIIMM, I[IOJaBaeMbM B PeXuM 3apaOKM, MOXHO peajiM30BaTh, IO
CymecTRBy, OHCTpOe I[epeKJIvUeHrMe U3 pexXuMmMa OIPpIMOTo Hal'peBaHMA B
PEXVM BapAalKM.

[0055] ITocJie TOTO, Kak repexonHoe BpeM4, ABJIAKIEECHd
IpelBapUTesJIbHO 3alaHHBEIM [IPOMEeXyTKOM BPEMeHM, MCTeKaeT, PexXuM
KyputrteJgbHou cucTeMul 100 wm3aMeHsSeTcd U3 IIepexXOoOHOTO pexumMa Ha
PEeXVM 3apAlkM. B pexuMe BapAalKM  yIpabJfgomasg YacThb COXpaHger
BHIKJIOUEHHOE COCTOSHMEe, KOoTopoe OBJIO YCTAHOBJIEHO B I[I€PEXOINHOM
pexume, KaXIoTo ns3 [IEPBOTO repekJnJyaTels SW1 n BTOPOTO
nepexjouaresda SW2 M M3MeHSeT COCTOSHME TPEeThbEeTlo IIepeKJInuaTells
SW3 M3 BHKJOUYEHHOT'O COCTOSHMSA Ha  BKJIUEHHOEe COCTOSHME B
yhopaBJggawomel cxeme 146 BO BTOpPMYHOM ycTporcTBe 140. B pesyiabTaTe,
M3 IIepBMUHOTO YycTpoMcTBa 120 BO BTOPMUHHEM MCTOUHMK 148 nOMTaHUA
BO BTOPUUHOM  YCTPOMCTBE 140 rmomaeTcs MeHbIIee KOJIMYECTBO

SJIEKTPOSHEPI' MM, KOTOpOe YCTaHOBJIEHO IJIA IIodadM B pPeXMMe 3apAIlKM,
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¥ BTOPUUHHI MCTOUHMK 148 mnOMTaHMa, TeM CaMbM, 3apsxaeTrcd. Ilpu
2TOM, CJeIyeT IIOMHUTE, UYTO, B IIOCJIENOBATEJIBHOCTHU I[Iepexona M3
pexrMa OpAMOTO HarpeBaHMS B PEeXMM 3apialky  dUepe3 [IepexONHBN
pexmmMm, yhpaBJIeHrE YyeTBEPTHM rnepekJjmodyaTesieM SW4 [IOCTOSAHHO
MIONIepXUBaeT €TI0 B BHKJIOUEHHOM COCTOSHUM.

[0056] omr. 4B sgBjsgeTCcd BpeMeHHOM IMarpaMMOM, IIOKa3HBalmen
OpuMep Iepexola MexOy COCTOSHUMAMM KypuTeJbHOM cucTemel 100, korma
pexuM 3apdaOKM IIepekKJIodaeTCsd Ha pPexuM IOIpsAMOoI'o HarpeBaHusa. Kak
mokasaHo Ha ¢ur. 4B, kKypuTeJibHasd cucTeMa 100 cHauvajla IOeVCTBYeT B
pexume 3apAanKu. Kak OBBACHHAJIOCH BHIIE, B pexumMme 3apAaOKu
yIOpaBRJAKIasg YacTb YyCTaHaBJMBaeT KaxXIbll M3 IIepBOTO IepekKJiodaTesid
SW1 m BTOpOTO IepekrjiouaTesia SW2 B BHKJIIKOUEHHOE COCTOAHME U
yCTaHaBJIMBaEeT TPEeTUM IepekjouaTesb SW3 BO BKJIOUEHHOE COCTOSHME B
yhopasJjsawomey cxeme 146 BO BTOPUUHOM ycTporcTBe 140. Takxe,
yIhpaBJswoma g JacThb peryjaupyeT KOJIMYUECTBO DIIEKTPOBHEPTUH,
nomaBaeMoe M3 IEepBUYUHOTO YyCTporcTBa 120 BO BTOPUUHHN MCTOUHUK
148 muTaHMsa BO BTOPMUYHOM YycCcTpoMcTBe 140, @»OO IOIpelBapUTeJIbHO
3aIaHHOTO HU3KOTO 3HaUEeHU4d ocpencTBOM yIIpaBJIeHU I
npeobpasoBaTesieM DC/DC 124-1 B cxeme 124 mnomaumM SJIEKTPONUTAHUS B
[IepPBUUHOM ycCcTpoMcTBe 120.

[0057] BareM, kypurTesibHasg cucreMa 100 uU3MeHSeT CBOM PEeXUM
Ha TIepexXOIHHM  pPexum, B MOMEHT BpeMeHH, KoTga  IIPOUCXOOUT
VHUIMUpYIMee COOHTHME, HalpuMep, Takoe CcoOHTHe, KaK BHIIOJIHEeHNE
IpelBapUTesIbHO 3alaHHOM MaHMIYJIALUMM II0JIb30BaTeJleM Ha dYacTu 132
i 152 1OJid DoJIB30BaTEeJIBCKOTO YyIpaBJieHMsa. Hamnpumep, DOJb30BaTeJIb
BBOOUT TIOCPEOCTBOM 4YacTu 132 wiau 152 @mJjd [ODOJIB30BaTeJIbCKOTO
yIpaBJIeHMs, KOMaHIy Ha IIepeKJIDUeHMe pPexXuMa KypPUTeJILHOM CUCTEeME
100 m3 pexuMma 3BapAOKM B peXMM OpAIMOTO HaTl'peBaHMA. Ilocjie TOTO,
KaK VyIpapJfdKomaad 4YacThk OPUHAJIa TakKyln MaHUIIYJIALMID IIOJIb30BaTeid,
yIpaBJsgoma g JacThb V3MEHHAET COCTOSHUE KaXIoTo n3 [IEPBOTO
nepekyouaresa SW1 m BTOpoTo IHepekjmouaTesida SW2 M3 BHKIKOUEHHOTO
COCTOSHMA Ha BKJIOUEHHOE COCTOSHMEe M, B TO Xe BpeMsd, W3MeHSeT
COCTOSHME TpPEeTheTro IHepekmouaTesida SW3 M3 BKIKOUEHHOTO COCTOSHMA Ha
BHIKJIDUEHHOE COCTOAHMe B yIpaBJagomel cxeMe 146 BO BTOPMUHOM
ycrporcTee 140 M, TeM caMbM, M3MeHIeT PeXuM KypPUTeJLHOM CHUCTEeME
100 Ha OepexOOHHEM pexuM. Takxe, B IIepexoIHOM pexyuMme YIIpaBJIgllas
JyacThb yIopaBJsgeT npeodpasoBaTejeM DC/DC 124-1 B MIEPBUUHOM
YCTPOMCTBE 120, UyTOOH  M3MEHUTH KOJIMYECTBO 2JIEKTPOBHEPTUH,
momaBaeMoe M3 IIepBMUHOTO YycTpoMcTBa 120 BO BTOPUUHOE YCTPOMCTBO

140, OoT KOJIMUeCTBa SJIEKTPOLHEepIuMM, IIodaBaeMOI'O B pPeXVMe 3apAIKIl,
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KOTOpOe ABJIseTCA  HeOOJBINUM, 0O KOJMYUEeCTBa  BJIeKTPOIHEepIUH,
IogaRaeMoro B pexuMe IOpAMOTO HaTpeBaHUA, KOTOpoOe  ABJIAeTCHA
BOJIBIMM (HanlpuMep, Kak IoKas3aHo Ha  ur. 1B, KOJIMUIECTRO
IIOCTEIEeHHO YBEJIMUVBAEeTCH oT KOJIMUEeCTBA BJIeKTPODHEPTUHN,
IogaRaeMoro B peXxmuMe 3apdaOkM, KOoTopoe ABJAeTCsS HeOOoJbIIMM, 1O
KOJIMYEeCTBa BJIEKTPORHEPIUHN, IogaraeMoTro B pexmuMe OpAMOTO
HaTpeBaHMA, KOTOpoe ABJAeTCcsa OojpmyM). B oTamMuMe OT CJydas Ha
dur. 4A, CHeuMaJJbHOTO OTPaHMUEHUS I[I0 KOJMUUECTBY 3BJIEKTPO3HepITUuH,
nomjiexameMy Iomade B Harpysky 144 B pexuMe IOpAMOTO Har'peBaHWUA,
TO eCTb, B PpPeXuMe IIOCJie Ipoliecca IIepeKJIUeHUa, He CyleCTBYeT;
[IODTOMY COCTOSHME KaXIOI'O M3 IIepBOI'0 IepekjouaTesa SW1 m BTOPOTO
lepekjpouaresia SW2 yCTaHaBJIMBAETCHA BO BKJIIOUEHHOE COCTOSHMUE B
IepexOOHOM PpexyuMme, I[IOKa3aHHOM Ha o¢ur. 4B. B pes3yiabTaTe, Iolhauda
BJIEKTPONUTAHUA U3 IIEepBUUHOTO YycTpoMcTBa 120 B Harpysky 144 Bo
BTOPUYHOM ycTpo¥cTBe 140 HauuHaeTCd B IIepexXOOHOM pPexXuM, U
[IOBTOMY anpo30Jieobpasyplee usnenre 160 MoXeT OHCTPO HarpebaTbCA.
[Ipn »TOM, CJenyeT IIOMHUTL, YTO, B IIOCJeNOBaTEJIbHOCTU Ilepexola M3
pexrMa 3apfAO0KM B pexyM OpAMOTO HaTlpeBaHUSA Uepe3s [IepexXOOHBM
pexuM, yIpaBJleHue UeTBEPTEM  IIepeKJiodaTelleM Swé IIOCTOAHHO

IogmepXrmMpaeT €I'O B BHEHKJIOUEeHHOM COCTOAHMM.

[0058] dur. 4C ABJISeTCA BpeMeHHOM oIrarpaMMmo,
npencTaBJglmen IopyTron IpUMep nepexona MeXIy COCTOAHUAMU
KYypUTEeJIbLHOM CUCTEeMH 100, KoT'oa pexmum IpSaMOTO HarpeBaHUA

[IepekJoyaeTCa B pPeXuM 3apsalku. BpeMeHHad OuarpamMa, IIOoKa3aHHAad
Ha oémur. 4C, oTJaMyUaeTcs OT BpPeMeHHOMW »OMarpaMMBl, I[IOKas3aHHOM Ha
dur. 4A, TOJBKO TeM, UTO KaXOHl K3 IepBOTO IepekjwodaTess SW1 wu
BTOPOTO IeperjmouaTesida SW2 yYCTaAHOBJIEH BO BKJIIUEHHOE COCTOSHME B
[IepexooHOM pexumMe . YIpaBJisawoma g JacTh, KOoTOpad IIPUHAJIa
npenBapuTeJIEHO 3a0aHHyln  MaHUIIYJIAUMD  [IOJIBE30BaTelId B pexnMe
OpAMOT'O Hal'peBaHMA, COXpaHfAeT BKJIIUEHHOe COCTOSHMEe KaxXIoI'o U3
[IepBOITO epexrJjmouaTesda SW1 M  BTOPOTO IIepekKJindUaTelid SW2 u
BHIKJIOUEHHOE COCTOSHME TpeThbeTlo I[epekjouaTenda SW3 B yhOpaBJgomen
cxemMe 146 BOo BTOPMUHOM YycTpoucTee 140 ¥, BcJedICTBME BTOTO,
W3MeHSAeT pPeXuM KypuTeJlbHOM cucTeMel 100 Ha OepexXOOHHM pexXxuM. B
[IepexXOOHOM peXMMe YyIpaBJdpllas dYacThb YyIpaBJfdeT IIpeobpa3oBaTelleM
DC/DC 124-1 B MHepBUYHOM YycCTpoWcTBe 120, UTOOE I[IOCTEIIEHHO
YMEHBIIMTE KOJMUUECTBO DBJIEKTPOBHEepI'nM, IomaBaeMoe U3 IIepPBUUHOTO
ycrporcTea 120 BO BTOpPMUHOEe ycCcTpoucTrBo 140, OT KOJIMUeCTBa
BIIEKTPOBHEPI UM, [IOoHaBaeMOoI'0 B pexXxuMe IpAMOI'O HalpebaHUs, KOTOpoe

aBJdeTca OOJBLINM, IO KOJIMYeCTBa OSJIEKTPOSHEPI'VN, IIogaraeMoIro B
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pexrMe 3apAaAnKM, KOTOpoe ABJAeTCHd HeOOJBINM.

[0059] B kypurenbHoM cucTemMe 100 C KOHCTPYKLMEMN, B KOTOPOMU
Harpyska 144 BO BTOPMYHOM  YCTPOMCTEE 140 BEIIIOJIHEHA o4
HaxOoXOeHusa B (QOU3UUEeCKOM KOHTaKTe C anpo30JieofpasylliM W3neJiMeM
160, KOMIIOHEHT anpo30oJjleobpazynumero musnejmsa 160 MoXeT oCTaBaTbCH
Ha I[IOBEPXHOCTM Harpys3km 144 1ocje  TOTO, KaKk IIoJIb30BaTeJib
3aKOHUMJI aKT KypeHMud, M anpo3ojieobpa3szywllee m3nesme 160 M3BJIeUEeHO
U3 dYacTtu 142 yIOepxXuBaHUSI aspo30Jeofpal3yrllero u3nejauda. Eciam
OCTATOUYHHM KOMIIOHEHT OCTaBJIeH B TakKOM COCTOSHMM, TO MOXET
BO3HMKATL PUCK, UTO HaAOEXHOCTL M HarpeBaTeJibHad CIOCOOHOCTE
Harpys3ku 144 wcoelTaioT HeOJarolpMATHOEe BJIMAHME M3—3a DTOoro. B
IepexOOHOM PpexXuMme, IIOKa3aHHOM Ha oour. 4C, TI[OCKOJIBKY KaxXIbll U3
IIepBOIO nepexrJmouaTesia SW1 M  BTOPOTO IIepeKJiodaTelisd SW2 B
yhopaBJsaomer cxeMe 146 BO BTOPUYUHOM ycCTpolcTBe 140 ycCcTaHOBJIEH BO
BKJIIOUEeHHOE COCTOSHMEe, HaTlpeBaHMe Harpys3kol 144 mpomojpkaeTcHd,
Daxe ecJM peXuM IIpAMOTO Hal'peBaHMA IIpeKpallaeTcAa. B pesyiabTare,
KOMIIOHEHT anpos30Jeodfpa3yrmero n3neymnsa 160, OCTanmUC I Ha
[IOBEPXHOCTM Harpy3ku 144, wucnapsgeTrcsa, M, CJEeOOBaTeJIbHO, Harpy3ka
144 ouumaeTcs.

[0060] INMTEeJILHOCTE IIEepPeXOIHOTO BpPEeMeHUM IJIA I[IPOIOJDKEHUS
IepexoqHOTO PeXyMa MOXHO 3alaThb PaBHOM IpeldBapUTesIbHO 3alaHHOMY
IPOMEXYTKY BpPEeMeHM, KOTOPHM IIpellojaraiT HeOoOXOIMMHM, HalIpUMep,
OJIA JOCTAaTOUHOM U 50OeKTMBHOM OUMCTKM Harpysku 144. Ilocje TOTO,
KakK IIepexOoOHOe BpeMs, paBHOe TaKOMy IIpeIBapUTEJIbHO 3alaHHOMY
IPOMEXYTKY BpPeMeHUM MCTeKaeT, KypuTeJgbHasda cucTteMa 100 wusaMmMeHAeT
CBOM pexXuM M3 I[IepexOOHOTO peXyMa Ha pexuM 3apaiku. B  pexuMme
3apA0KM yHOpabJigolasg YacTb M3MEHSeT COCTOSHME KaXOoI'o U3 I[IepBOTO
nepexkjouaresa SW1 M BToOpoTo IepekywouaTess SW2 M3 BKIKOUEHHOTO
COCTOSHMSA Ha BHKJIOUEHHOe COCTOSAHUEe, M, B TO Xe& BpeMs, U3MeHseT
COCTOSHME TpeTbel'o IlepekrjiouaTesis SW3 M3 BHKJIOUEHHOI'O COCTOSHMA
Ha BKJIOUEHHOE COCTOAHMe. B pes3yJjbTaTe  BHIIOJHAETCS  3apdanka
BTOPMYHOTO MCTOUHMKA 148 mOuMTaHMA BO BTOPMUHOM yCTpo¥cTBe 140 wus
IepBUYHOTO YycCTporcTBa 120. Ilpu »TOM, cCJenyeT I[IOMHMTL, UTO, B
[IOCJIENOBATEJILHOCTHU Ilepexola U3 pexXuMa [IPpAMOI'O Hal'peBaHUSA B PEeXUM
3apAnKn uepes nepexOoOHEM PEXNM, yTipaBJieHUe YeTBEepPTEM
HNeperjodaTesieM SW4  [IOCTOAHHO IOONepPXMBaeT €I'0 B BHKJIOUYEHHOM
COCTOSHUN.

[0061] dur. 4D ABJIAETCSA BpeMeHHOM’ oIrarpaMMom,
OpeICcTaBJAKIEY OpYMep IIepexola MexXIy COCTOSHUAMU KypUTeJILHOM

CHICTeMEI 100, KOoT'oa peXlVM 3apAIlKM IIepekJIndaeTCd B pPeXVMM IIpAMOIO
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HarpeBaHUA. BpeMeHHada ovarpaMmMa, IIoKa3aHHasAd Ha bur. 4D,
OTJIMYaeTCa OT BPEMeHHOW OuarpaMMH, IIoKasaHHOM Ha o¢ur. 4B, B TOM,
UTO KaxXIhlM M3 IIepBOTO IepekijpouaTensa SW1 M BTOPOTO IIepekJdaTesld
SW2 yCcTaHOBJIEH B BHKJIOUEHHOE COCTOAHMEe B IIepexXOOHOM pexuMe.
YhopapJjgwmasa  4dacThb, KOoTOopasd I[IpUHAJa [OpedBapMTEJIbHO  3aJaHHYD
MaHUNYJIALUMIO II0JIL30BATEJIA B pPeXuMe 3apaOKM, COXPpaHdaeT BHKJIUeHHOe
cocTOoAHMEe, TO eCTb, TaKoe Xe, KaK COCTOSHME B pexuMe 3apaOkWu,
Kaxmoro M3 IIepBOT0 IepekimouaTens SW1 M BTOpPOTO I[IepekKJodyaTellsd
SW2, u, B TO Xe BpeMsd, M3MeHSeT COCTOSHMEe TpeTheTro IepeKJnuaTells
SW3 ™3 BKJIUEHHOTO COCTOSHMSA Ha  BHKJIKOUEHHOEe COCTOSHHME B
yhopaBjggawnmen cxeme 146 BO BTOPMYHOM ycTpoucTBe 140 m, TeM CaMbM,
M3MeHIeT pPexXuM KyputTeJlbHoM cucTemel 100 Ha TI[epexXOoOHHM pexum. B
IepexOOHOM pexXuMe yIpabBJjidplas dYacThk yIpabJigeT IIpeobpas3oBaTelleM
DC/DC 124-1 B IIEPBUYHOM  YCTPOMCTBE 120, YTOOH  M3MEHUTH
KOJIMUECTBO BJIEKTPOSHEepIMM, I[IoIaBaeMoe U3 IIePBUUYHOTO YCTPOMCTEBA
120 BO BTOpMUYHOe YycTpo¥cTBO 140, OT KOJIMUECTBa BJIEKTPOSHEepIUH,
IogaBaeMoIO0 B pexyMe 3apdOKM, KOTopoe MABJAeTCHdS HeOOJbIMM, IO
KOJIMYeCTBa BIIEKTPORHEPTUHN, momaraeMoIo B pexuMe OpAMOT O
HarpeBaHusd, KoOTopoe fABJjdeTcd OoJjgpmmM. OOHAKO, B OTJMYUME OT
Cllydas, IIOKa3aHHOTO Ha o¢ur. 4B, nomada DSJIEKTPOBHEPIUM B HaATPY3KY
144 npuocTaHaBJIMBaeTCHd, [IOCKOJIbKY KaXIkI nus3 IIepBOTO
neperxJmouaTesiga SW1 m  BTOporo IepekJimouaTesis SW2 HaxXoOIUTCa B
BHIKJIOUEHHOM COCTOSHMM. Hamnopumep, cpa3y I[IocJe IepeKJIoUeHUsa U3
pexyMa 3apsaOkM 0B [IEPexXOOHBM  pPeXxumM  MOXeT  OHTb Tak, uTo
asposzoJyieobpasynmee uzgeaue 160 eme He 3aKperJieHoO B YacTu 142
YIEPpXUBaHNUSA anpo30Jie0bpa3yrmero WU30eJIns . B TaKOM ciydae,
HarpeBaHMe HaTpy3ku 144, B OTCYTCTBMe o0O0BekTa, ronJexameIro
HarpeBaHun Harpy3kom 144, wMmoxeT OJOKMPOBATLCS, IIOCKOJIbBKY IoIauda
DIJIEKTPOBHEPTUI B HaTl'py3ky 144 npuocTaHOBJIEHA.

[0062] B mpuMepe, IOOKa3aHHOM Ha our. 4D, HOepexXONHHM pexXuMm
MOXEeT IIPONOJDKATBCS, HalIpuMep, I[IoKa aspo30jieofpa3yrllee uU3OeJine
160 He Bynmer 3aKpeIJIeHo B JyacTu 142 YIEePXMBaHNUSA
anpo30Jeobpa3yrmero nU30eJnus. B KauecTBe aJlb TepHaTUBH,
OJIMTEJILHOCTL IIepexOoOHOTO pexXuMa MOXHO YCTaHaBJIMBATE He3aBUCHUMO
OT 3BaKpeIJleHMda aspos3oJjieobpasyomero wuszsgeamda 160 B uyvactm 142
YIEepPXUBaHNSA anpo30Jie0bpa3yrmero U3OeJIns. Doy ruvm cJioBaMu,
[IepPexXOoOHEN PeXuM MOXeT OPOIOoJIKaTLCSa C MOMEeHTa BpPeMeHM IIepeld TeM,
Kak a»posoJjieobpasyimee wum3ngeaue 160 sBakpernygoT B 2 yacTu 142
YIEPXMBaAHKA anpo3oJjieobpasynmero mM3nejmusa, 0O MOMEeHTa BpeMeHU

I1I0CJIe TOT'O, Kak anpo3ojieobpasyrilee U3OeJMe 160 3aKpellIdiT B
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yactu 142 yIOepXuBaHUA anpo30Jieofpas3yrnmero m3neamda. Hamnpumep,
IepexXOOHEM PEeXMM MOXeT MNpPpOHOOJIXKaThCHa, IIOKa He 3akKaHuMBaeTCs
opoluecc OJdg I[IOJIy4YeHMS WM OLEeHKM COCTOAHMA 3apdOKM BTOPUUHOTO
MCTOUHMKa 148 mOMTaHMa BO BTOPUUHOM ycCcTpoumcTee 140. VopaBJjdwomas
YacThk M3MeHdeT COCTOfAHME KaXOoI'o M3 IIepBOT'0 lepekjwodaTessa SW1 u
BTOPOTO epekrjwoydaTess SW2 ns3 BHIKJIIOUEHHOT'O COCTOAHUA Ha
BKJIOUEHHOE COCTOAHME M, B TO Xe BpeMdA, COXpaHdeT BHKJIOUEeHHOE
COCTOAHUE TPeTLeIo IeperJjodaTesa SW3 rocJie OoOHapyXeHMA
COCTOAHMSA, B KOTOPOM anpo3ojieobpa3sywllee m3nesme 160 3akpellJIeHO B
yactu 142 yOepXMBaHMA anpo30oJjieobpalyrlero M3neiMda. B pesyibTare,
KypuTesibHasgs cucremMa 100 wm3MeHdeT CBOM pPeXyM U3 [IepexXOOHOTO
pexXrMa Ha PexXrM IpAMOTO HalpeBaHMd, M SJEeKTPONUTaHue IIoOHaeTCd U3
IIepBUYHOTO ycTporcTBa 120 B Harpy3ky 144 BO BTOPMUHOM YyCTPOMCTBE
140. Ilpu >TOM CJeOyeT HallOMHUTL, UYTO, B IIOCJIeIOBaTE&JIbHOCTHU
Iepexona U3 pexXyMa 3apdOKM B PeXMM IIpAMOTO Hal'peBaHMA UYepes
IepexOonOHEM  PEexXuM, yIpaBJleHe YeTBepPTEIM IepekjimouyaTejeM  SW4
[IOCTOAHHO IONIEepXMBaeT e€I'0 B BHKJIOUEHHOM COCTOAHUM.

[0063] dur. 5 ABJISETCSH BJIOK—CXeMOM  IIOCJIeIOBaTeJIbHOCTHU
olepaluuil IOpMMepHOTO Ipolecca 500, BHIIOJIHAEMOTO  yIpaRBJIAKIEN
YacThlo (yOpaBjagomel uYacThio 134 u/uiam yhopaBJgiomel dYacThio 154) B
KypuTeJdbHOM cucTeMe 100 B COOTBETCTBUM C BapMaHTOM OCYMEeCTBJIEHUSI
HaCTOAMETO n3obpeTeHNUd, YTOOH BHIIOJIHATH yIIpaBJIeHUE oJs
IepekJIoUeHa MexOy pexuMamy paboTh KypuTeJibHOM cucTeMu 100.
IIpouecc 500 HauMHaeTcsa B IepBOM dopMe MCHOJBL30BaHMSA, B KOTOPOU
BTOpMUHOEe YycTpo¥cTeo 140 HOOOCOeOMHEHO K II€PBUYHOMY YCTPOMCTBY
120, wniIum BO BTOpO¥V GOpMe MCIOJL30BaHMSA, B KOTOPOM BTOPUYUHOE
ycTpo¥cTBo 140 OTCOeOMHEHO OT IIepBUUHOTO ycCTpoucTrBa 120.

[0064] Korma mnpouecc 500 HaumMHaeTcs, yHIpaBJdgomas YacTb
CHadaJjJla olpenejdgeT Ha 5STane S502, [IOOCOEIMHEHO JM BTOPUYHOE
YCTPOMCTRO 140 K [IEPBUUHOMY YCTPOMCTBRY 120. Hanpumep,
yIpaBJISalla s 4acTb MOXeET OLLeHUTE, BCTaBJIEHO JIn BTOPUUHOE
ycTpo¥icTeo 140 B COeOMHUTEJILHHM HOPT 122 B IEPBUUHOM YCTPOMUCTRE
120, TO €&CThb, IomcoenrHeHO JIM BTOpPMUHOEe YycTpoycTtBo 140 k
[IEPBUUHOMY YCTPOUCTRY 120, [IOCpPenCTBOM OoOHapyXeHM
DIIEKTPUUECKOTO KOHTakTa MeXIy COeIVMHUTEJIbBHBEM  BHBOIOM  146-1
BTOPUUHOT'O YCTpOMCTBA 140 178 COeIVHUTEJIEHOTO BEIBOIA 124-2
IIepBUYHOTO YycCTpoucTBa 120. Ipouecc 500 mnepexomuT Ha »Tan 5504,
ecJM BTOpPMUHOe YyCcTpoMcTBo 140 vyXe T[OOCOeIMHEHO K I[IePBUUHOMY
ycrporcTey 120, m Ha o»sTan S524, ecaM @OaHHBE YCTPOMCTBa He

COEIMHEHEH.
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[0065] Ecaum BTOpMUHOe YycCcTpoMcTBO 140 OBUIO HOOOCOEOMHEHO K
IIepBMUHOMY YCTpoMcTBy 120, TO eCTb, ecJM KypuTeJbHad cucTtema 100
HaxXoOMUTCHA B IepBoM (opMe MCIOJbL30BaHMSA, TO YIpaBJIdKMas dYacTb
OolLleHMBaeT Ha »Tane S504, HaxomUTCAa JM OUKCHpyomas dYacTe 120B B
[IEPBUYUYHOM YCTPOMCTBE 120 B OUKCHUPYRIIEM COCTOSHUMU VI
HedMKCHUpYIIEM COCTOSHUM. OUKCHUpYHIEee COCTOSHMEe OQUMKCHUPpYIIEeN uacTu
120B 4gBjgeTCcsa COCTOAHMEM, B KOTOPOM OuKcHpyomas dYacTe 120B
yIepXuBaeT BTOPUUYHOe ycTpoucTBo 140 TakmM o00pasoM, UTO Mexoy

[IEPBUUHEIM YCTPOMCTEBOM 120 nu BTOPMUUYHEIM YCTPOMCTEBOM 140,

BCTAaBJIEHHEM B COEeNVHUTeJILHEI IopT 122, IOOIEePXUBaeTCs
BJIEeKTpUUEeCcKoe  COoeIOuHeHMe. HamnpoTus, HebpukCcHUpyolmee  COCTOSHUE
burcupyomen yacTu 120B ABJIAEeTCSH COCTOSHMEM, B KOTOPOM

bukcupyomasa dYacTb 120B He yHOepXMBaeT BTOPUUHOe ycCTpoucTeo 140,

BCTaBJIEHHOE B COEeNVHUTeJILHEI I1opT 122, u IIOSTOMY BO3MOXHO

pasbeOrHeHNEe BIIEKTPUUIECKOTO coenuHeHUs MEXIY [IePBUYHEM
ycrpovicTeoM 120 ¥ BTOPMUHEIM ycTpoucTBoM 140. Hampuwmep, B
KOHCTPYKLUM, B KOTOpOMN bukcupyoma g 4acThb 120B ABJIAETCH

KOJI[IauKOM, COCTOAHUE, B KOTOPOM KOJIIauoK  3aKpHT, ABJIAETCH
OUKCUPYIIIMM COCTOSHMEM, M COCTOSAHMEe, B KOTOPOM KOJIIIauOK OTKPHT,
ABJIAETCH HeUKCHUPYKIMM COCTOSAHMeM. Hanpumep, yHOpabJdollad dYacThb
MOXeT OlLIeHUBATE, HaxoOuTCHd JIn dukcHupy©ma g YyacThb 120B B
PUKCHUpYIRIEM COCTOSHUM WM HedUKCUPYKRIEeM COCTOSHMM, I[IO CHUTHAaJy M3
MeXaHMUeCKOoTO IepekJiouaTesisg, KOTOPHM cpadaTelBaeT B 3aBUCUMOCTU
OT IepeMelleHUs OQUKcHpybomel uyacTu 120B. B kauecTBe aJlbTepPHATHUBH,
[IepBUUHOe ycCTpoMcTBO 120 MoxeT OBTL BHIIOJHEHO TakKuM ofpa3oM, UTOo
KOJIIavoK 120B aBTOMaTUUECKHU OTKpPHBaAeTCH, KoTma IIPOUBBOIOAT
MaHUIYJISLIMIO KHOIKOM OCHOBHOT'O MCTOUHMKA NIMTAHMSA OJIS BRJIMOUEHUS, U
KOJITIavuoK 120B aBTOMaTUUECKHU 3aKpHBaeTCH, KoT'ma IIPOUBBOIOAT
MaHUIYJISLUMI0 KHOIIKOM OCHOBHOTO MCTOUHMKA [IMTAHMA OJIS BHKJIOUEHMUI.
[lpounecc 500 mnepexomuT Ha 3Tan S506, ecan ouKcHUpyomasa dYacTk 120B
HaxoOMUTCHd B He(UMKCHpPYKIEM COCTOSHUM, W IepexoIuMT Ha »Tan 3516,
ecIn OQUKCHpyKmas dYacTk 120B HaxoOAUTCad B OQUKCHPYKIEM COCTOSHUM.
Kommauoxk 120B MOXeT OHITH KOJITIauKOM, COBUT AKMUMC S npu
OTKPHBaHUNM,/ 3aKPEBAHUA . B KauecTBe aJIb TEPHAaTUBH], BMECTO
BHIIIOJIHEHMA OUKcHUpyomey uyactu 120B B dopMe KoJIlauka, O(UKCHUPYIOMAas
yacTsk 120B mMoxeT OBTH BEIIOJIHEHA C MCIOJBE30BAHMEM OTJIMYAKMETOCH
2JIeMeHTa, KOTOPHM cIocoBeH OTpaHMUMBATL IIepeMelleHre BTOPUUYHOTO
ycrporcTBa 140, (HanmpyMep, B BUIe KOHCTPYKUUM IJIS 3BallellJIeHUd
CKOBEl C BTOPUUHEIM YyCTpoMcTBoM 140, KOHCTPYKIMM, MCIIOJNL3YyIIen

CWJIy MAaT'HMTHOI'O TIPUMTAXEHMA M TakK najee) .
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[0066] Ecam odukcupyiomasd dYacTb 120B B IIepBUYHOM YCTPOMCTBE
120 HaxoOMTCAa B HedMKCHUpYKIeM COCTOSHMM, TO YyIpaBJjdpllas dYacTb
olleHMBaeT Ha »Talle 3506, BCTaBJIEHO JIM anpo30Jjieobpaszynllee M3OeJne
160 B wacte 142 yHoepXubBaHUA anpo30Jjieobpasynllelo M3OeJUsa BO

BTOPMYHOM YycTporcTBe 140. HamnpuMmMep, BTOpMUHOe YycCTpoMcTBo 140

COOEPXUT MexXaHWYeCKUN eperJjodYarelib, KOTOPHM IIOIXVMaeTC
anpo30Je0bpa 3yrInM M3 IOeJreM 160, Korma ansposoJeobpasyKimee
usneJsime 160 BCTABJIALT B JacTb 142 VIOEePXMBaAHUA

anpozoJyiecbpalyrnmero mM3ameud. MexaHMUeCcKUM IIepekJiouaTellb IIoHNaeT B
YVIOPABJAKIYID YacTb DJIEKTPUUECKUM CHUITHaJl, KOTOPHM [IpedCTaBJISAET
COCTOAHME, B KOTOPOM OH 4BJAEeTCS I[IOIXATHM as>po30Jeodpa3yimmMm
uzneaveM 160. VYopaBJjadomas dYacTb MOXeT OLEeHMTb 10 CUTHAaJY,
BCTaBJIEHO JIU anposzojieobpasynlee  MU3OeJMe 160 B UacThb 142
YIEpPXMBaAHUA azpo3ojieobpalzynmero wmusaneauda. Ilpouecc 500 mnepexomouT
Ha »Tan S508, ecam anpos3ojieobpasyimee wu3pgeare 160 BCTaBJIEHO B
yacTe 142 yOoepXuBaHUA anposojieobpasynmero msanesmsda, M npoulecc 500
noeTopdaer osTan S506, ecam anposojieobpasywmee wusmesame 160 He
BCTaBJIEHO. B HacTosAmeM BapMaHTe OCYHNEeCTBJIEHMSA, eCJIM Ha 3Tale
3506 noJiyueHa OlleHKa, UTo aspo3zoJeobpa3zyriee usgejme 160
BCTaBJIEHO B YacThb 142 yIepxXuBaHMA anpo30Jieobpal’ynmero M3OeJiMd BO
BTOPUUHOM YycTponcTBe 140, To Ha »Tamne S508 BHIIOJHSETCS PEXUM
OpsSIMOTO HarpeBaHMSa. JONOJHUTEJILHO, B MOMEHT BpPEMEeHM MeXxIOy D2TalloM
S506 m sTanoM S508 MOXHO OlLEHMTH, OCTaeTCcsd JM IJOCTATOUHHM Oo0meM
anpozojyieobpasyomero u3neaus 160, KOTOPHM BCTaBJIeH B UYacTb 142
VIEePXUBaAHNUSA anpo30jeodpas3yrmero U3OeJIU . Eciu OOCTAaTOUHOTO
obveMa amposoJieobpasyiomero m3neauda 160 He ocTaeTcs, TO He MOXeT
OBHITEL 00pa30BaHO OOCTATOUHOT'O KOJMUECTBa alspo30Jig, »Oaxe ecJM Ha
sTamne S508 BHIIIOJIHAETCSA  pPeXuM OpAMOT0  HaT'peBaHUSg; [IO3TOMY
KOHCTPYKUMID MOXHO CO3IaTh TakuMMmM ofpasoM, UYToOOH, B TakoM cJydae,
PeXVM IOIPpAMOTO HaT'peBaHMA He  BHIIOJHAJCS, WIM PeXuM IPpAMOTO
HarpeBaHUsa Ipekpamalcsd, KoTma OCTaTOUHBMN o6neM
anpo3ojyieobpasyomero usnegus 160 MOJHOCTLI M3PacxXomoBaH.

[0067] Ha sTare s508, yIIpaBJIAgra g JacTb BHIIIOJIHAET
yIopaBJieHMe @OJd [OIpUMeHeHUS KypuTeJibHOM cucTemel 100 B pexuMme
IpAMOTO HarpeBaHudg. B YacTHOCTH, Kak O0OBACHAJIOCE BHIIE,
yIhopaBJgwnmas dYacTh YCTaHaBJIMBaAeT COCTOSHME KaxXIoT'o U3 IIepBoTo
nepekjrpouaresnda SW1 M BTOpoTro IepekjwouaTessa SW2 BO BKJKUEHHOE
COCTOAHME U YyCTaHaBJIMBaAeT COCTOSHME TpeTherlo IlepekjouaTesls SW3 B
BHIKJIDUEHHOE COCTOAHMe B yIpaBJadomel cxeMe 146 BO BTOPMUHOM

YCTpOVCTBE 140. Kpowme TOTO, IoCpeacTBOM yIIpaBJIeHU A
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npeobpasoBaTejeM DC/DC 124-1 B cxeme 124 momaumM 3JIeKTPONIMUTAHUS B
IepPBUYHOM YCTPOUMCTEE 120, yTpaBJisma g JacThb pPeTyINpPYeT
BJIEKTPOINTaHMe, IoOJjiexallee IIoJade M3 [IepBUUYHOTO ycCTpoucTBa 120 B
Harpy3kKy 144 Bo BTOpMUHOM YycCTpoMcTBe 140, TakuMmM o6pas3oM, UTOOH
asposzoJyieobpasynmee wu3negue 160 HarpeBaJIOCk JIA IIOBHIIEHMSA €TI0
TEMIIepPaTypPH OO IMOIpPpeOBapMUTeJILHO 3alaHHOM 1LeJIEBOM TeMIepaTypH WU
COXPaHAJIO CRBOK TeMIepaTypy Ha YPOBHe IIpelBapMUTeJIbHO 3alaHHOU
11eJIEBOM  TeMIepaTypH. BemeonucaHHEL 3Tan S508  COOTBETCTBYET
pexuMy MNpSAMOTO HaT'peBaHMA, I[IOKa3aHHOMY Ha BPEMeHHOM OuarpaMMe Ha
Kaxmon wm3 our. 4A m 4C, KOTOPHM CHadajla BHIIOJHAETCS, KoTda
paboTa KypUTeJIbHOM cucTeMul 100 IMepekjimodyaeTCsd M3 pexuMa IpAMOTO
HaTpeBaHUA B pexuM 3apAOKNU. B pes3yabTare TOTO, uTo
BJIEKTPONNTaHMe IIOHAaeTCsa M3 I[IepBUYHOTO ycCcTpoucTea 120 B Harpys3Ky
144 Bo BTOpMUHOM YycTpoMcTBe 140 Ha »Tane S508, noJgb30BaTeJIb
MOXeT BHIIOJIHATE aKT KypeHMA B TO BpeMfa, Kak CcoxpaHseTcd IlepBad
bopma MCIIOJIL30BaHmA, B KOTOpPOM BTOPUUHOE YCTPOMCTEO 140
COeIMHEHO C I[epBMUHEM yCTpoucTBoM 120.

[0068] B3areMm, Ha »rTane S510, ymopapJjadomas dYacTb OLIEHMBAET,
MBMeHsaeTCsa JM COCTOsSHMe Ourcupyomed dYacTu 120B B HDepBUUHOM
YCTPOMCTBE 120 w3 HeduKCHpyKIEI'0 COCTOSHMSA Ha  (uUKCHUpyKIee
COoCTOsAHMEe (HaIpuMep, 3akpeBaeTcd JM koJjnadok 120B). Hanpumep,
IOJIL30BATEJIb MOXeT IIOoOaTh B KypUTeJbHyI cucTtemy 100 KoMaHOy Ha
M3MeHeHMe pexmuMa paboTH KypUTeJIbHOM cucTeMn 100 m®3 pexuma
IpAMOTO HaTpeBaHMA Ha pPexuM 3apaOkM  [IOCPelCTBOM  M3MeHeHUS
cocTosaHUA Ourcupyomer uyacTu 120B M3 HedUMKCUPYKRINETO COCTOSHUA Ha
durcHupyrIee COCTOSHUE (HammpuMep, IOCPenCcTBOM BHIIIOJIHEHU A
MaHMIIYyJIAUMM IOJis 3aKpeHBaHUA koJrnadka 120B) . Ilpouecc 500 mnepexomur
Ha »Tan S512, ecam cocTogHMe Ofukcupyiomel udvacTu 120B m3MeHSeTCHd
Ha OQukCcHUpyKllee COCTOSHMEe, U BoO3BpallaeTcsa Ha 5STan S508, eciu
COXpaHsaeTCcad HeQUKCHUpyKIlee COCTOSHUE.

[0069] Ilpm »TOM, CJenyeT IIOMHMTEL, uYTO Ha 5»Tamne S510 MOXHO
BHIIIOJIHUTE [IPOLEeCC IJIs OLIeHKM, M3BJIEUEHO JM aspo30jieobpa3syrlee
nsnejamne 160 n3 yacTu 142 YIOEepPXUBaHUA anpos0Jeocbpa3yrnimero
n3neyusa, BMeCTO IIpollecca MOJs8 OLEeHKM, W3MeHAeTCsS JIM COCTOSAHUE
duxcupyomen yacTu 120B us3 HedUKCHUPpYRIIEeTO COCTOSHUSA Ha
durcHUpyKIlee COCTOSHME. B OaHHOM IpuMepe Hnpolecc 500 nepexonomuT Ha
sTan S512, ecam aspos3oJgecbpasywnimee uszneare 160 WM3BJIEUYEHO U3
yacTu 142 YIOEPXUBAHUSI anposoJjeobpasyrmero n3nenams, u
BO3BpamaeTcsa Ha »Tan S508, eciam aspo3ojeobpaslyrmee wum3neame 160

BCTaBJIEHO B 4YacTb 142 yIepXMBaHMKA aspo30Jie0ofpasyrlelo M3OeJIMs.
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[0070] Tlocyne Toro, KaK COCTOSHMe OuKcupyomelr uyactu 120B
M3MeHAeTCsa Ha QUKCHUpyKllee COCTOSHME, YyIpabJidollasd 4YacCThb BEHIIOJIHAET
yopaBJieHUe IOJId WM3MeHeHUS peXrMa KypuTeJlbHOM cucTteMel 100 wus
pexuMa OpsAMOTO HaT'peBaHMSA Ha I[IepexXONHEM peXuMM Ha »Tane S512.
Hanpuwmep, yIopaBJjapllasgd dYacTbk M3MeHAeT COCTOSAHME  KaXnooro U3
[IepBOTO IepekjuaTesas SW1 M BTOpOTo IleperJiouaTesida SW2 U3
BKJIOUEHHOT'O COCTOAHMSA Ha  BHKJIOUEHHOE COCTOAHME UM CcOoXpaHdgeT
BHIKJIOUEHHOE COCTOSHME TPEeThbelo IepekjmouaTesnda SW3 B yOpaBJgRmen
cxeMe 146 BO BTOPMYHOM YycTpolucTBe 140. KpomMe TOTO, YIpaRJdolmasd
JyacThb yopaBJjisgeT npeobpasoBaTejeMm DC/DC 124-1 B [IEPBUUHOM
YCTPOMCTBE 120, UTOOEl  M3MEHUTH KOJIMYECTBO DIIEKTPORHEPTUH,
nomaBaeMoe M3 IIepBUUHOTO ycTpoucTBa 120 BO BTOPMUHOE YCTPOMCTBO
140 oT KOJIMUEeCTBa SJEKTPODHEPIUM, I[IoLaBaeMOI'0 B pPexXuMe IIpAMOTO
HarpeBaHu4g, KOTOpoOe ABJIAETCH OOJILINM, oo KOJIMYeCTBa
BIIEKTPOBHEPTMY, I[I0aBaeMOI'O B pPeXMMe 3apdOKM, KOTOopoe MABJIAETCH
HeOOoJIbIIMM. BEIIeONMCaHHOEe YyIpaBJIeHMEe COOTBETCTBYeT YIIPaBJIEHUD,
BHIIOJIHAEMOMY B II€PexXOIHOM pPexXuMe Ha  BpeMeHHOM  OuarpaMMe,
IokaszaHHoOM Ha ¢ur. 4A. Bijarozaps BHIIOJIHEHMIO TaKOoT'O YIIPaBJIeHUS B
[IepexXOqHOM pPeXKyMe BO3HMKAeT BO3MOXHOCTL [IPeNoTBpalleHVA 3apAnKu
BTOPUUHOT'O MCTOUHMKA 148 mOMTaHMI BO BTOPMUHOM YcTporncTBe 140
OOJIBIIMM  KOJIMUECTBOM DBJIEKTPOBHepIMM. B KauecTBe aJilbTEpPHATUBH,
yIpaeJglasg YacTh MOXET COXPaHMTH BKIIOUEHHOE COCTOSHME KaxXIoI'o
13 IIepBOT0 HeperjmouaTesda SW1 mM  BTOpoOro IepekiwouarTens SW2 u
BHIKJIOUEHHOE COCTOSHME TpeThbeTro IepekjouaTesnd SW3 B yhpaBJjgwomen
cxemMe 146 BO BTOPMUHOM YycTpoMcTBe 140 M IIOCTENeHHO YMEeHLIMATH
KOJIMUECTBO BJIEKTPOBHEPTHUM, I[IodaBaeMoe U3 IepBUYHOTO YCTPOMCTBAa
120 BO BTOpMUHOe YycCcTpo¥cTBO 140 OT KOJIMUECTBa BJIEKTPODHEPTIUU,
nomaBaeMoro B pexyMe IIpAMOI'O Hal'peBaHUH, KOTOpOe  ABJISAETCH
OOJIBIIMM, OO KOJIMUeCTBa BDJEeKTPOBHEPIUM, I[IOoLaBaeMOoI'o B pPexuMe
3apA0KM, KOTOpOoe [ABRJISAeTCs HeDOJBbIMM. BrIIeONMCaHHOE YyIIpaBJIeHUe
COOTBETCTBYeT YyIpPaBJIeHMID, BEHIIOJIHAEMOMY B IIePexXONHOM peXxuMe Ha
BpeMeHHOM IMaTpaMMe, I[OKa3aHHOM Ha o¢ur. 4C. Bjaaromapsd BHIIOJIHEHUO
TakoI'O YyIpaBJIeHMs B IIepexXOIHOM pPexXyMe BO3HMKAeT BO3MOXHOCTE
NIpeloTBpaleHnsa 3apaOKM BTOPMYUHOTO MCTOUHMKa 148 @nOmMTaHMA  BO
BTOPMYHOM yCTpo¥cTBe 140 OOJBIMM KOJUMUECTBOM 3JIEKTPOSHEepTUM, U
BO3HUKAET BO3MOXHOCTL OUMCTKM Harpys3ku 144.

[0071] Ilpm »TOM, nIJa yCUIJIeHUHd 3dPeKTa OUMCTKM Harpy3km 144,
MOXHO  OIIEHUTH, [IOKa  BHIIOJIHAETCH  OUUCTKAE, OeVICTBUTEJILHO  JIU
asposzojieobpaszyriee nsneame 160 M3BJIEUEHO "3 JacTu 142

YIOEPXUBAHUS anpo30Jieobpa3yrilero WM3OeJIUd. Hanpuwmep, YIIpaBJIAKIa g
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YacThk MOXET OIEHUTE, II0 CKOPOCTM IIOBHIEHUS TEMIIEPATYPH HaATPy3KM
144, xorma D»JeKTpOIMTaHMe I[ofaeTcsa B Harpys3ky 144 B I[IepeXOIHOM
pexuMme, M3BJIIEUEHO JIM aspo3oJieobpasypmee m3neare 160 ms3s yvactm 142
VIEpPXUBaHNA anpo30Jie0bpa3yrmero WU3OeJIns. TelJIoeMKOCThb B
COCTOSAHMM, B KOTOPOM anpo3ojieofpa3szywllee m3nejme 160 3akpellJIeHO B
yacTu 142 YIOEPXUBAHUSI anpos30Jieobpasynmero n3neJmns, BoJbIiIe
TEeIlJIOEMKOCTM B COCTOSAHMM, B KOTOPOM anpo30Jjleobpa3synllee W3OeJiue
160 wmsBJeueHO U3 UYacTu 142 yIOepXuUBaHUI aspo30Jie0obpa3yrmero
MU30eJMa; CJeIOoBaTeJIbHO, B IIePBOM COCTOAHMM MMeeT MeCTO HU3Kad

CKOPOCTE IIOBEHIIEHMA TeMIIePaTyYyPE HaIl'PYy3KMU 144, KOT'dIa B Hal'PYy3KYy

144 rnogaeTcsd OIMHAKOBEM TOK NI OIOMHaAKOBOE KOJIMUEeCTRBO
DIIEKTPODHEPTUN . [Tpu MCIIOJIb 30BaHUMU IDaHHOM XapaKTepUCTUKA
1o4aBJjigdeTcCHd BO3MOXHOCTD TOUHO OLIEHUTH, OeMCTBUTEJILHO JIn

anpo3oJyeobpasyrimee nusnejme 160 V3BJIEUEHO ns3 JacTu 142
VIEPXUBaHNA anpo30Jeodpa3yrmero n3neymns, IoKa BHIIIOJIHAETCA
OUMCTKa, IaxXe ecJiM He MUCIOJb3yeTCs ClIelUMaJlbHEM IaTuuK. B IpyroM
npuMepe yIopaBJAlag  4YacTb MOXEeT  [NPeOCTaBJIATH [IOJIE30BATEJIO
M3BelleHue, KOTOopoOe openjaraeT [IOJIE30BAaTEJIO M3BJIEUYDb
anpo3oJeobpasyKiee nusnejme 160 nus JyacTu 142 YIEePXMBaHUA
anposoJeobpalzynlero M3OeJmMda, B CJiydae, KoI'a YyIpabjdomasd dYacTb
ompenennia, UYTO anpos3oJjieobpasywlee uznmeaue 160 3BakpelJieHO B
yacTu 142 YIOEPXUBaAHUSI anposoJjieobpasynmero U3nemnsd, roka
BHIIIOJIHAETCS OuMCTKa. Takxe, BO BpeMsa I[IpelcTaBJIeHUS W3BEleHUHA
MOXHO IIpeKpaTUThE OUMCTKY Harpy3ku 144.

[0072] Hamnpumep, I[IOCJe TOTO, KakK IIpeldBapUTeJIbHO 3alaHHHM
IIPOMEXYTOK IIepexXOOHOT'O BPEMEHM MCTEeKaeT IIOCJIe WM3MEHEHUS peXxuma
KypUTelIbHOM cucTeMel 100 Ha TIepexXOoIOHHM pPexXuMm, YIpaBJIdlmas dYacTb
BHIIIOJIHAET YyIOpaBJieHMe OJIS M3MeHeHM’S peXuMa KYPUTEJILHOM CUCTEME
100 m3 HepexXOOHOT'O pexXxyMa Ha pexXrM 3apdaOkKy, Ha osTamne S514. B
pe3yJbTare, [I0JIE30BAaTEeJIE  MOXeT  OOEeCIIeuMuTh, UTOOH  BTOPUUHHMN
MCTOUYHMK 148 @nOuUTaHMA BO BTOPMUYHOM YyCTpoucTBe 140 3apsxajica C
VCIIOJIL30BaHUEM [IEPBUUHOTO YCTPOMCTRA 120. Tan 5514
COOTBETCTEBYET PEXVMY 3apAn0KHU, KOTOPHM BHIIOJIHAETCSA rocJie
IepekKJInUeHUI peXMMa, Ha BPEeMeHHOM IuvaTpaMMe Ha KaxIou u3 ¢ur. 4A
n 4C. Barem npouecc 500 BozBpamaeTcs Ha sTan S5504.

[0073] HampoTug, ecJamM pes3yJbTaT OLeHKM Ha 52Tane S504
IoKas3kBaeT, UYTO OUKCHUpyKmas dYacTbk 120B B TEepBUUHOM YCTPOMCTBE
120 HaxomouTcsa B QUKCHUpPYyKIIEM COCTOSHMM, TO YyIpaBJgpllas dYacTb
BHIIIOJIHAET YyIpaBJleHMe g obecrneudeHUsd pab®oOTH KypPUTEJBHOWM CUCTEME

100 B pexmMe 3apaAnku Ha 5HTale 3516. B uacTHOCTHM, KakK OOBACHAJIOCH
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BHlle, YyIpaBJAKlad 4YacThk YCTaHaBJIMBaeT COCTOSHME KaXnoor'o U3
IIepBOITO nepexrJjmouaTesd SW1 M  BTOPOTO IIepekKJinyvaTelid SW2 B
BHIKJIIOUEHHO e COCTOSAHUE n yCTaHaBJIMBaeT COCTOSAHME TpeTbeIlo
NeperjodaTesiga SW3 BO BKJIIOUEHHOE COCTOAHMe. Takxe, yIpaBJIAKIlad
YacThk yhOpaBJjdgeT OpeobpasoBaTejieM DC/DC 124-1 B cxeme 124 momaum
BJIEKTPOINUTAHUSA B IIepPBUYHOM yCTpoMcTBe 120, UTOOH OTpeIlyJIMPORBRATH
KOJIMUECTBO BJIEKTPOBSHEePIUM, [IodaBaeMoe U3 IIepBUUYHOTO YCTPOMCTBAa
120 BOo BTOpMUHOe YycTpoucTBOo 140, OO MHOpedBRapMUTEJILHO 3agaHHOTO
HM3KOTO 3HaueHMs. BoleONMCaHHEM 2Tal S516 COOTBETCTBYET pPEeXUMY
3apAOKK, I[IOKa3aHHOMYy Ha BPEMeHHOM OuarpaMMe Ha Kaxnow mu3 our. 4B
n 4D, KOTOPHM BHIIOJHAETCSA CHadaja, Kor'Za paboTa KypUTEJLHOM
cucTeMel 100 TIeperkjouUyaeTCd M3 peXyMa 3apAlKM B pPeXuM OIPpAMOTO
HarpepaHUd.

[0074] B3areM, Ha »Tamne S518, ymopapJjadomas dYacTb OLIEHMBAET,
MBMeHsaeTCsa JM COCTOSHMe Ourcupyomed dYacTu 120B B [HIepBUUHOM
YCTPOMCTEE 120 nu3 bukcupyrIero COCTOSHUSA B Hebpurcupyrlee
COCTOAHUE (HanpuMmep, OTKPHT JIM  KoJilauok  120B). Hanpuwmep,
[IOJIb30BaTEJIb MOXeT I[IOHaThb B KypPUTeJIbHYID cucTeMy 100 xomMaHOy Ha
M3MeHeHMe pexuMa paboTH KypUTeJbHOM cucTeMel 100 wu3 pexuma
3apA0KM Ha pPexXuMM OpAMOT'O Hal'peBaHUS IIOCPEeOCTBOM  M3MEHeHMA
cocToaHUA OUKCHUpyme uyacTu 120B M3 QUKCUPYRIETO COCTOSHUA Ha
HeduKCHUpYyKIlee COCTOSAHME (HaAIpUMEeP, BHIIOJHEHME MaHUIIYJIAUUY OJIA
OTKpPHEBaHMA koJnauka 120B). Ilpouecc 500 nepexomuT Ha »Tan S520,
ecJmn COCTOSHME bukcupyoImen yacTuM 120B M3MEeHSIEeTCs Ha
HedukCHUpyKllee COCTOSHME, M BO3BpallaeTcd Ha osTan S516, eciu
CoXpaHseTcda QUKCHpYKIee COCTOSHUE.

[0075] Tlocye ToTro, KakK COCToOsSHMe Oukcupyiomel uactu 120B
M3MeHAeTCs Ha HedukcHUpyolee COCTOSHUE, YIIpaBJIAKIlA g JacTb
BHIIIOJIHAET YyIOpaBJieHMe OJIS M3MeHeHM’S peXuMa KYPUTEJLHOM CUCTEME
100 wm3 pexuMa 3apaIKM  Ha I[IepexOolHHM pexrM Ha 5sTan S520.
Hanpumep, yhopaBJgapllasgd dYacThk M3MeHAeT COCTOSHME  KaxXnooro U3
IepBOT'O0 IepekjwuaTesss SW1 »m  BTOpoOTo IeperJiodaTesis SW2 U3
BHIKJIIOUEHHOTO COCTOSHMSA Ha BKJIIOUEHHOEe COCTOsSHMEe U, B TO Xe BpeMd,
M3MeHSAeT COCTOSAHMe TpeThbel'o IlepekiwodarTess SW3 M3 BRIKUEHHOTO
COCTOSHMSA Ha BHKJIKOUEHHOE COCTOSHMe, B yHOpaBJjdgwmel cxeme 146 BO
BTOPMYHOM  YCTPOUCTBE 140. Kpowme TOTO, YIIpaBJAgnla g YacThb
yhnpaBJseT npeobpasoBaTenem DC/DC 124-1 B I[IepBMYHOM YCTPOMCTBE
120, 4TOoBE WM3MEHUTE KOJMUECTBO BJIEKTPORHEPIMM, IIOoIaBaeMoe U3
IIepBUYHOTO ycCTpo¥cTBa 120 BO BTOpMUHOe YycTpoucTtBo 140 ot

KoOJIMUYeCTBa SJIEKTPOLSHEPI'NMM, IIoOaBaeMOI'O B peXrMe 3apAI0KM, KOTOopoe
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ABJIdeTCd HeOOJIBIIMM, IO KOJMUEeCTBa D3BJIEKTPORHEPIUM, IIO0JaBaeMoro B
pexume IpAaMOT O HarpeBaHUA, KOTOpoe ABJISETCSH OOJIBINMM .
BremeonmcaHHOe YIIpaBJIEHME COOTBETCTBYET YIPABJIIEHMI, BHIIOJHIEMOMY
B IIepexXOOHOM pexmuMe Ha BpeMeHHOM IMarpaMMme, IIOKa3aHHOM Ha oour.
4B. Bilaromaps BHIIOJHEHUI TakKOoT'O VYIIPaBJIEHMS B II€PEXOIHOM pPeXuMe
BO3HUKAET BO3MOXHOCTBE OHCTPOI'O HaT'PeEBaAHMA al’p0o30Je0o0pasyrlero
n3neausa 160.

[0076] Hamnpumep, [OCJe TOTO, KakK I[IpPeldBapUTeJIbHO 3alaHHHM
[IPOMEXYTOK IIEPexXOOHOTO BPEMEeHM MCTeKaeT IIOCJIe M3MeHeHUS pexuMa
KyputeabHou cucTeMu 100 Ha T[IepexOoIHHM pexyM, YIpaBJjdomas YacTb
BHIIIOJIHAET YyIpaBJeHMe IJIS M3MeHeHMS pPeXrMa KYPUTEeJIbLHOM CUCTEME
100 m3 HepexOolHOTO peXMyMa Ha pPeXuM I[IpsAMOI'O Hal'peBaHMA, Ha »Talle
S522. SrTam S522 COOTBETCTBYET PEeXMMYy IIPAMOTO HalpeBaHMA, KOTOPHM
BHIIOJIHAETCS II0CJIe IIePeKJIOUeHUsa pexrMa, Ha BPeMeHHOM IMarpaMMe Ha
dur. 4B. Ha »Tane S522, 1[OOJb30BaTeJIb MOXET BHIIOJHATH  akT
KypeHMrda, I[oKa I[oOlepXuBaeTcCcHd IlepBad ¢opMa MCIOJbL30BaHUA, B
KOTOPOM BTOpMUHOEe YycTpoucTBO 140 [omcoeIMHEeHO K  IIePBUUYHOMY
ycTpoycTBy 120. Ilocyse »Toro, Inpouecc 500 Bo3BpamaeTcs Ha 5STall
S504.

[0077] Ecam pe3yJbTaT OlleHKM Ha 2Tale S502 nokaseBaeT, YTO
BTOPUUHOEe ycCcTpoMcTBOo 140 He MNOOCOEIMHEHO K IIEePBUUHOMY YCTPOMCTBY
120, 1o ecTh, ecau dopMa KypuTeJibHOM cucTeMel 100 gBJISeTCsS BTOPOM
bopMoO¥ MCNOJIL30BaHUA, TO YIPpaRJglmas YacTh YCTaHABJIMBAET PEeXUM
KYypPUTEJILHOM CUCTEMEL 100 B HOPMAJILHEIYM  PEeXMM  KypPeHUS VI
HOPMAJILHEIM pPexXuM HeKypeHMud, Ha STane S524. Hanpumep, B cjyudae,
KoT'Ia KHOIIKOM OCHOBHOTO MCTOUHMKA [OIMUTAHUS (uacThb 152 miasa
[IOJIL30BATEJIECKOTO yIpaBJIeHUS ) Ha BTOPUYHOM  YCTPOMCTEE 140
MaHUITYJIMPYIT oJjs BKJIOUEHWH, yIOpaBJadgKmas  dYacThb HacTpaMBaeT
KypUTeJbHyl cucTeMy 100 Ha pad®oTy B HOPMaJIbLHOM pPeXMMe KypeHusa. B
pesyJjbTaTe, 2JIEKTPOSHepIMAa IIoJaeTCda M3 BTOPMUYHOT'O MCTOUHMKa 148
NMTaHuAa BO BTOPUUHOM YCTPOMCTBE 140 B HaTpy3Ky 144, "
[IOJIL30BATEJIE MOXET BHIIOJHATE akKT KypPeHMS C MCIOJb30BaHMEM TOJIBKO
BTOpUUHOTO ycTpovcTBa 140. KpomMe ToT'0, HaIpMMep, B cjiydyae, Korma
KHOIIKOM OCHOBHOT'O MCTOUHMKAa MNIMTAHMSA Ha BTOPUUYHOM yCTpoucTBo 140
MaHUITYJIVMPYIT  IOJS  BHEKJIOUEHMS, yIOpaBJgomas dYacTk  HacCTpaMBaeT
KypUTelbHy® cucTemy 100 Ha paboTy B HOPMAaJIbHOM pPeXVMe HeKYPEeHUd.
Kak o0BACHAJIOCEH BHIIE, BTOPUUYHOEe YyCTpoMcTBOo 140 MOXeT OeMCcTBOBATLH
He3aBUCKMO BO BTOpOM OopMe MCIOJIL30BaHMSA, B KOTOPOW BTOPUUHOE
ycTpo¥icTBo 140 OTCOeOMHEHO OT IMIepPBUUHOTO yCTpoMcTeBa 120.

[0078] dur. © ABJIAETCH BIJIOK—CXeMOM rocJlenoBaTeJIbHOCTU
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ollepalum oIpyTon IIPVMMEDPHOTO nmpolecca 600, BEIIIOJIHAEMOTO
VIOpaBJgomelr uYacThio (yOpaBigomel uYacThio 134 u/uiaM  yopaBJgomen
yacTel 154) B kypuTesbHOM cucTeMmMe 100 B COOTBETCTBMM C BapMaHTOM
OCYIIECTRBJIEHMA HaCTOAmMEeIo M300peTeHusa, UYTOOH BHIIOJHATE YIIpaBJIeHUE
OJI IeperJIoUueHUsa MexXOy pexXuMamy pab®oTH KypuTedbHOM cucTeMu 100.
[lpouecc 600 oTaMuaeTcsd OT BHIMEONMCAHHOTO Ipolecca 500 TeMm, 4TO
comepxmuT HSTamnsl S519 m S521, KOTOpPHE BHIIOJHAKLTCHA, KOI'Ia Ha 5STale
S518 BHIOJHSAETCHA OlleHKa, UYTO COCTOAHMe O¢ukcHupyimer uyacTtu 120B
M3MEHAETCHd Ha HeQUKCHUPpyKIee COCTOSHUE.

[0079] Ha sTare S519, yopaBJigria g JacThb OlLlIeHMBAaeT,
BCTaBJIEHO JIU anposzojieobpasynlee  MU3OeJMe 160 B  UacThb 142
VOEPXMBaAHUA anpo30Jie0bpa3yrnlero M3OeJiMs BO BTOPUYHOM YCTPOMUCTBE
140. [locyne ToOTO, KaK BHIIOJIHAETCHA MaHUIIYJAUMS OJI9  BCTaBKU
anpos30Jeobpa3yrnlero n3nesmsa 160 B J4acThb 142 YIOEePX1BaHMA
anpo3oJyeocbpaslyrnmero mu3neauda, Opolecc 600 mepexomuT Ha »Tan S522
(KOTOPHIM ABJISAETCS TakuM Xe, KakK »Tall, OIMCAaHHHEM IJd I[OIpollecca
500), UTOOHE  BHIIOJIHATL pPeXuM OPpAMOTO Hal'peBaHULg. C mpyrou
CTOPOHE, eCJM adpo30Jjieobpasynllee usnejre 160 ele He BCTaBJIEHO B
yacTe 142 yHOepXuBaHUSA anpos30ojieofpa3lzynlero u3neams, npolecc 600
lepexonouT Ha nTaml Sb21.

[0080] Ha sTare s521, yIpaBJIAgra g JyacTb BHITIOJIHAET
yhnpaBJleHMe @OJIS UM3MeHeHMS pPexuma KypuTeJbHOM cucTemsl 100 us3
pexyMa 32apaOKM Ha IIepeXOIHHM pexuM. HanpuMmep, YyIpapJsgiomas uYacTb
CoXpaHsaeT BHKJIOUEHHOE COCTOSHME, KOTOopoe MABJIAeTCd TaKuM Xe, Kak
COCTOSHME B pPexuMme 3apalkM, KaxXxIoT'o M3 IIepBOTo IepekJwnuaTress SW1
M BTOPOTO IepekywouaTess SW2 ¥ M3MeHSeT COCTOSHME TpeThbero
nepexkjgouaresa SW3 M3 BKJIOUEHHOTO COCTOSHMSA Ha  BHKJIOUEHHOE
COCTOSHME B yIpaBjdapmed cxemMe 146 BO BTOPUYHOM YycTpoMcTBe 140.
KpomMe ToTO, yopaBJjdomasd UYacTh yIpaBJgeT IOpeobpasoBaTejieM DC/DC
124-1 B mnHOepBMYHOM YycTpoucTBe 120, UYTOOH WM3MEHUTHL KOJIUUECTBO
BIIEKTPODHEPTUM, IIoJaBaeMoe U3 IepBUYHOTO ycCcTpomcTBa 120 BO
BTOPUYHOE YCTPOMCTBO 140 oT KOJIM4eCcTBa BJIEKTPOBHEPTUH,
momaBaeMoT'o B pPeXMMe 3apalKM, KOTopoe 4ABJISeTcsa HeOOJbIMM, OO
KOJIMYEeCTBa DIIEKTPOBHEPTUHN, rnonaBaeMoITo B pexumMme IpSaMOT O
HarpeBaHMA, KOTOpOoe HABJIdAeTcda OOoJIbIIMM. BHIIeonMCaHHOE YyIpaBJIeHME
COOTBETCTBYeET YIPABJIEHMID, BHIIOJHAEMOMY B II€PeXOIHOM pexXumMe Ha
BpeMeHHOM ImarpamMMe, IokKa3aHHOM Ha our. 4D. Bjaaromapd TakKoMy
YIOpaBJIEHV B I[IepexXOIHOM peXuMe MOXHO IIPelOoTBPaTUTh Hal'PeBaHMe
HaTpy3KU 144 B OTCYTCTBMEe OOBEKTa, nomjiexamero  HaTpeBaHU

HaTpy3kon 144,
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[0081] Ilocye »Tana S521, mnpouecc 600 [oBTOpsAeT OLEHKY Ha
sTarne S519. CilenoBaTeJIbHO, IIOKa as»pos3oJjieobpasyrmee wuzneyne 160
He BCTaBJIEHO B  4YacThb 142 YIEPXMBaHMA aspo30Je0bpa3yrmero
u3neamsa, I[IepexXOoIHHM pexXyM Ha 5sTane S521 BHIIOJIHSAETCHS HEeIIPepHBHO.
Ipu VCIIOJIbL30BaHUY, B KauecTBe VHULUVPYMEeT O cuTHaJa IJId
M3MeHeHUd pexXuMma KypuTeJbHOM cucTemel 100, Takoro coOHTHUA, Kak
BCTaBkKa anpos3oJiecbpasynmero m3neausda 160 B yvacTe 142 yIOepXMBaHUA
anpo30Jeobpa3yrmero n3nesms IOJIL30BaTEJIEM, yIIpaBJieHUE
KypuTeabHou cucTeMor 100 MOXeT WM3MEHUTHL ee pPexXyM Ha pPexXuM
OpAMOTO HaTpeBaHUA.

[0082] IIpm »mTOM, CJelyeT IIOMHUTL, dYTO B Ipolecce 500,
[IoKaszsaHHOM Ha omuI. 5, ylOpaBjdplas 4YacTbk (yhopaBjdwpmas yYacTb 134
u/unu  ynpapidgomas dYacTb 154) MOXeT M3MeHATH pPeXUM KYypPUTeJbHOM
cucrtemel 100 m3 pexuMMmMa OO Ipollecca M3MeHeHMSI (pexyMa OIpAMOTO
HaTpeBaHMsa WIM pPeXuMa 3apaOkM) Ha IIepPexXOIHHBM peXxmuM Ha OCHOBaHUU
cocTosaHUA OQukcupymelr uyactu 120B. Kpome Toro, B mnpouliecce 600,
IoKasaHHOM Ha our. 6, yIpapjdomasa dYacThb (yHOpapjgomasd dYacTs 134
u/Man  yopaBJjgomas dYacTb 154) MOXeT WM3MEeHSATH pPeXyM KypUTeJbHON
cucTtemel 100 M3 pexuMma 3apdOKkM Ha IIepexXOOHBM PeXVM Ha OCHOBAaHUU
OLIeHKM TOT'0, BCTAaBJIEHO JIM ak’pos3ojeobpasyimee mu3agesre 160 B YacThb
142 ypoepXMBaHMA anpo30Jjieobpal’ynmero MW3OesJMsa, OOMNOJHUTEJIBHO K
cocTosgHMD dukcupyiomel dyacTtmu 120B. B kauecTBe aJIbTepPHATHUBH,
YCJIOBME MOIIyCKa M3MEeHeHUS pexuma M3 pexuMma OO IIpollecca M3MeHeHUI
Ha IepexXOIHHM pPeXxuM, MOXeT OTHOCUTLCS TOJIBKO K OlleHKe TOoTo,
BCTaBJIEHO JIU anposojieobpasynllee  M3OeJne 160 B  UacThb 142
VIEPXMBAHKS aspo3ojieobpas3ynmero M3OeJusa. B IpyToM aJlbTepHaTUMBHOM
IprMepe MOXeT MCIOJbB30BaATBECHA BBOO B YacTb 132 wiam 152 1#Js
[I0JIL30BATEJILCKOTO YIIPAaBJIEHUS .

[0083] Kak o0OBACHAJOCH BHINE, YyOpaBJIdKmas YacThk (yHOpaBJdwomas
yacTe 134 u/wim ynpaBjsomas yacTs 154) B kypurTelbHOM cucTeme 100
M3MeHAeT PpPeXuM KypUTeJbHOM cucTeMel 100 mM3 pexmMMa OO I[Ipoliecca
U3MeHeHud (pexyMa OpAMOTO HaTrpeBaHUMSA WIM pPexuMa 3apsalku) Ha
[IepexOoOHE pPeXrM Ha OCHOBAHMM YCJIOBUM, KOTOPHEe TpedyioT peaJibHOMU
M HeloCpeICTBEeHHOV MaHMIYJIALUMM I[I0JIL30BaTelid, TakKux KakK COCTOAHUE
bukcupyiomey uvactu 121B, cocTofdHMe, Kacaomeecsd TOTO, BCTAaBJIEHO JIM
asposzojieobpaszyriee usneame 160 B JacThb 142 YIEPXMBaHMA
anposojieodpasynuero MU3Oesunsd, BROIO B dYacTk 132 wmiam 152 1§0mu4g
IOJIL30BATEJILCKOTO YIIPpaBJeHMsS ¥ TakK Jajee. BMecTo 2TOT0O, MOXHO
W3MEHATE PEeXUM KypUTeJbHOM cucTeMe 100 mM3 pexmMMa OO I[Ipoliecca

VISMEeHEeHNMA (peXI/IMa IIpAMOTO Har'peBaHMA WIJIM PeXVMa SapF[,JIKI/I) Ha
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IepexXOnOHEM pPeXVM Ha OCHOBaHMM YCJIOBMS, KOTOpPOEe HEe OTHOCUTCA K
MaHUIYJIAUWY II0JIE30BAaTEJISA, WIM YCIOBMSA, OTHOCAMETOCHS K KOCBEHHOMU
MaHUIIYJI AU IOJIL30BaTENA. B KauecTBe IIPUMEPHOT'O YCJIOBUA,
OTHOCAWET0CH K KOCBEHHOM MaHUITYJIALWNA [I0JIE30BaTeJI|, MOXHO
MCIOJIE30BaTE MHOOpPMalLMK O TOM, HABJSEeTCS JM OCTAaTOUHHM OO0OBeM
anposojyieobpasynmero wusneamrsa 160 HMXe OIpeIBapUTEJIBHO 3adaHHOT'O
nopora. YpasJjdrima g JacThb (yopapJswoma s JyacThb 134 n/
yhopasJjsawnia g JacThb 154) MOXeT OLIEHMBATH OCTaTOUHHEN odBeM
asposojieobpasypmero wm3nejgusa 160 1o 4YmMcily aKTOB KYypPeHMd WM C
MCIOJIb30BaHMEM 3HAUeHMs, I[IPelCTaBJIAKIErO HAKOIJIEHHEM I[IPOMEXYTOK
BpeMeHM TIodauy DJIEKTPONMTaHMSa, WM 3BHaAUeHUs, I[IPelCTaBJIAKIETO
HaAKOIUJIEHHOE KOJMUYECTBO HBJIEKTPODHEPIMN, IIOHaHHOTO M3 BTOPUUHOTO
MCTOUHMKa 148 mnmMTaHMsA B Harpysky 144, C MOMEeHTa, KOI'Ia HOBOe
anpozoJyieocbpasyrmee manegme 160 BCTaBJIeHO B YacThb 142 yOoepXmBaHMUA
anposoJyieobpasymero musanejgud. CilenyeT IIOMHUTL, UYTO CIOCOD OLEHKU
OCTaToOUHOTCO obbkeMa anpo3oJjieobpasynmero mu3nears 160 He oOTI'paHMUeH
BBIIEONIMCAHHEIMM CllocoBaMM, ¥ MOXHO IIPMMEHUTH pas3JIMUHEE CIIOCOOEH.
TakXe MOXHO MCIIOJIB30BATE HOAaTUuMK, KOTOPEM MOXET TOUYHO M3MEPATH
OCTaTOUHHM o0O0BeM anpo30Jjeobpaszynmero wusmeauda 160. B KaudecTse
Takoro JaTuMKa MOXHO  MCIIOJIB30BaTh, HalpuMep, OaTurMK Beca,
ONTUUECKUM OaTuMK M TakK ITalee.

[0084] dur. TA npencTarjigeT rnpuMep BO3OYX03abOpHOTO
IPOTOUYHOTO KaHajla 710, o00pa30oBaHHOTO BO BTOPUUHOM YCTPOMCTBE
140. Qdmr. 7B mnOpelcTaBJIgeT IOIPUMEP BO3OYyX03abOpHOTO IMIPOTOYHOTO
KaHaJa 720, 00pasz30BaHHOTO B [IEPBUYHOM YCTPOMCTRE 120.
KypurenrHas cucteMa 100 CKOHCTpyMpOBaHa TakuMMmM o0Opa3oM, UYTO akT
KypeHusa MOXeT BHIIOJHATLCA IIPM BCTaBKe BTOPUUHOTO YyCTpoucTBa 140
B COEeIMHMTEJNILHEM [opT 122 B I[epBUUYHOM yCTpoMcTBe 120 B IIepBOU
bopMe MCIOJNIE30BaHMA (peXxuMe OPpAMOI'O Hal'peBaHUA); CJelNoBaTelJIbHO,
HeoOxonouMa KOHCTPYKUUSA 0JIs momaumM  OOCTaTOYHOTIO KOJIMYEeCTBAa
BO3OyxXa B anpo3oJjiecbpasyrimee wu3neame 160 maxe B COCTOSHUM, B
KOTOPOM BTOPUUHOE YCTPOMCTBO 140 BCTaBJIEHO B COEOMHUTEJBLHHIM IIOPT
122. TpuUMepPHHM BO3IOYX03abOpHHM NPOTOUHHEM kKaHall 710, o0pasoBaHHHMN
BO BTOPUYHOM YCTPOUMCTEE 140, naer BO3MOXHOCTE BO3OYXY
BTATMBATECHA CO CTOPOHH OTBEepCTMS B dYacTu 142 yOepXuBaHUSA
anpo30Jie0bpal3yrel’0 M3OeJIMA BHYTPE M I[IpOoTekaThk B HallpaBJIeHUU
OKpPeCTHOCTM Harpys3ku 144, C I»OpyTo¥ CTOPOHHE BO3Oyx03abO0OpHHIM
IPOTOUHHEM KaHan 720, oO0Opas30OBaHHHM B IIepPBMUHOM YycCTpoMcTtBe 120,
BHIIIOJIHEH C BO3MOXHOCTBI 3afopa BO3Oyxa C HM3a OCHOBHOWM KOPIIYyCHOM

yacTy 120A [epBMUHOTO YyCTpoMcTBa 120 BHYTPE ¥ HalOpaBJIeHUSA
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BO3OyxXa B CcaMykn TUIyOOKyK dYacCTk B COEIMHMUTEJIBHOM TIIopTe 122.
Boznoyx, HalpaBJIgeMul B COEeIOVHUTEJIbHEM nopT 122 I10
BO3OYyx03ab0pHOMYy TIIPOTOYHOMY KkKaHaJ /20, HamopaBJSeTCs LajJibllie K
OKPECTHOCTM  HaI'py3KU 144 BO BTOPMUYUHOM YCTPOMCTRE 140 1o
BO3OYX03ab0pHOMY [IPOTOUYHOMY KaHaly, KOTOPEIM OTJINYaeTCH oT
BO3OYyxX03ab0pHOTO IPOTOYHOT'O KaHajla /10, mokaszaHHOTO Ha our. 7A,
BO BTOPMUHOM ycCcTporcTBe 140, Opu 3TOM BO3OYX03aOOPHEM IIPOTOUHHIM
KaHaJl BHIIOJJHEH C OTBEpPCTMEM B BepxHeM dYacTu (KOHIIeBOW dYacTH,
PacIloJIOXKEeHHOM IPOTUBOIIOJIOXHO JacTH 142 YIOEPXUBAHUSI
anpo3oJyiecbpalyrnmero M3OeJMsa) BTOPUUYHOTO ycTpoucTBa 140, KoTOpoe

BCTaBJIEHO B COEOMHUTEJIBLHBI IIOPpT 122 (BTOpPMUYHOe ycCcTpoucTBO 140 He

nokasaHo Ha o¢ur. 7B). KypurenbHasda cucteMa 100 MOXeT cCoIepXaThb
OIVH nus BO3IOYyX03a00pPHOTO IPOTOYHOTO KaHaJla 710 u
BO3OYX03aB0OpPHOTO IIPOTOYHOTO KaHaJa 720, VI oBa. [IyTeMm

MCIIOJIL30BaHMA BO3OYxX03aBb0pHOTO IIPOTOYHOTO KaHaJla 710 n/unn
BO3OYyx03aBb0OpHOTO IIPOTOYHOI'O KaHajia /20, B asposzojeobpasynilee
uzgegre 160 BO BTOPMYHOM YycTpoMcTBe 140 MOXeT IoHaBaThbCA
OOCTAaTOUHOE KOJMUEeCTBO BO3IOyXa, axXe B Cllydae, KoOoI'Ia aKT KYpPeHUHA
BHIIIOJIHAETCHA npu BCTaBKe BTOPUYUHOTO yCTpOoMCcTBa 140 B
COeNUMHUTEJILHENM DopT 122 B IIEepPBUYHOM YycCTpoMcTBe 120 B pexuMme
OpAMOTO HaT'peBaHMUA.

[0085] Kpome ToOTO, XOTH yIpaBJIEHME IIOTOKOM DJIEKTPOSHEPIUM B
pexrMe IOpAMOTO Hal'peBaHUA, I[IEepexXOOHOM pPEeXVM U pexXuMe 3apamKu
OCyWeCTBJIAEeTCS [IepeKJIVUEeHEM  COCTOSHUS KaXnoro nus [IepBOTO
[epexrJjouaTesda SW1, BTOPOT'O [epexJjmouaTesga SW2, TPEeTLEETOo
epekrJmouaTens SW3 n YeTBEPTOIO [epekKJdaTes SW4 MexXIy
BKJIIOUEHHEIM COCTOSHMEM W BEHKJIOUEHHEHM COCTOSHMEM B BHIIEONMCAHHEX
BapMuaHTax OCyWeCTBJIEHUS, CpPeLCTBO oJisd yIpaBJIeHU IIOTOKOM
BJIEKTPOBSHEPTMM B  KaXIOM peXuMe He OI'PaHUUEHO  BHIIEONMCAHHEM
CpeICTBOM. Hanpuwmep, MOXHO  IOOaBUTH  IOUOILH], NpenoTBpamanmue
IpoTekaHue oOpaTHOT'O TokKa, B CxXeMy B YyIpaBJadomer cxemMe 146 Ha
dur. 2, B 4YaACTHOCTHM, HOOABUTH IOMONEH B CXeMy, COIepXallyld OTBOIEHL,
KOTOPHE OTBETBJAITCHA OT OCHOBHOM TOJIOXUTEJBHOM MMHE M OCHOBHOMU
OTPULATEJIEHOW MMHH, KOTOPHE COeOIMHSIIT COeOVMHUTEJILHHM BHBOIL 146-1
C Harpy3kou 144, u OpomOoJIKalTCd OO BTOPUUYHOTO MCTOUHMKA 148
INTaHug, COOTBETCTBEHHO; Ipyu STOM  HallpaBJIeHUe 3apA0KM QT
[IEPBUMYHOTO MCTOUYHMKA 126 IOMTaHMAd K BTOPMYHOMY MCTOUHMKY 148
IUTaHug ABJIAETCH NpAMEIM  HallpaBJIEeHMEM  KaXIOoI'o ns OVOOOE,
openoTBpallalliMxX I[IpoTeKaHMe o00paTHOT'O TOKa. B pexuMe IIpAMOTO

Har'peeraHNMA, B KOTOpOM IIoojada SJIEKTPOSHEPTI'MN nus IIePBMUYHOTI'O
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MCTOUHUKA 126 muTaHMsa BO BTOPMUHBIM  MCTOUHMK 148 OUTaHUA
npexkpamaeTcsd, yhopaBJieHHue npeobpas3oBaTelieM DC/DC 124-1 B
IIepBUYHOM YCTpOMCTBe 120 MOXeT BHIOJHATLCA TakuM oO0pas3oM, UYTOo
BEHIXOOHOEe HalpsSXeHMe TepPBUUHOTO YyCTpoucTBa 120 CcHmMXaeTcd IO
YPOBHSA HMXe HaIlpsaXeHMs Ha BEHBOLAX BTOPUUYHOI'O MCTOUYHMKA 148
IUTaHUA. C IOpyToM  CTOPOHH, B pexuMe 3Bap4anOKy, B KOTOPOM
DIIEKTPORHEPIMSA I[IOOaeTCHa U3 IIePBUUYHOT'O MCTOUHMKA 126 OIMTaHMA BO
BTOPUUHHM MCTOUHMK 148 m[OuTaHuAg, yIopaBJieHUe IpeobpasoBaTesyieM
DC/DC 124-1 B T[epBUYHOM yCTpoMcTBe 120 MOXeT BHIIOJIHATHCS TaKVM
o6pazoM, UTO BHXOIOHOE HallpsSXeHMe IIepBMUHOTO ycCcTpoucTea 120
[IOBHIIAETCA OO YPOBHA BHIIe HaNOPAXEeHMA Ha BHBOLAX BTOPUUHOTO
MCTOUHMKa 148 mnmurTaHmAa.

[0086] CienyeT  IIOMHUTE, UTO CPenCcTBO IJIA PeryJMPOBKU
OTHOCHUTEJILHOTO HallpAXeHU S MeXIoy HalpAaXeHMeM Ha BHBOIAaX
IIepBUYHOTO MCTOUYHMKaA 126 IOIUTaHMUA UM HalpSXeHMeM Ha BHBOIAX
BTOPUUHOTO MCTOUHMKa 148 NOMTaHMA He OTpPaHMUEeHO Ipeobpa30oBaTelleM
DC/DC 124-1 B T1epBUUHOM ycCTpoMcTBe 120. HamnpuMmep, BTOPUUHOE
ycTporcTBO 140 Takxe MOXeT comepxXaTh IIpeobpasoBaTels DC/DC. B
IOpyI'OM IIpMUMepe, IO MeHBIIEM Mepe, OOMH M3 IIEePBUYUYHOT'O MCTOUHUKA
126 nuTaHMAg M BTOPMUHOI'O MCTOUHMKa 148 OMTaHMAa MOXeT OHTb
BHIIIOJIHEH c MCIIOJIE30BaHMEM  MHOXeCTBa YCTPOWVCTB HaKOILJIeHM A
SHEPIUH, u BO3MOXHO [IepeKJIoUEeHEe  MexXOy  UX KOHOUTYypauuen
[IOCJIENOBATEJIEHOTO BKJIIOUEHU A u KOHOUTypaluuen napaJujieJIbHOT'O
BKJIIOUEHUS .

[0087] B BHIIEIIPUBEIEHHOM  OIMCAHUM  TIOSACHHAKTCHA BapMaHTH
OCyWeCTBJIEHUSI HacToAmeIro n300peTeHNs, onoHakKo, HacTodlee
n300peTeHre He OI'PaHMUEHO [IaHHEMM BapMaHTaMy OCYWeCTBJIeHUs, U
BapMaHTH OCYWeCTBJIEHMSA MOXHO BUIOMIMEHATH pPa3JIMUHEIMUK CIIOCOOaMi,
fe3 oTxoma OT CylleCTBa HaCTOANEeIro M300peTeHUd.

[0088] HamnpmMmep, XOTHA B BHIIEIIPMBEINEHHOM OIMCaAHUM BapMaHTOB
OCyImeCTBJIEHUSA I[IOSACHSAETCHS IIpUMep, B KOTOPOM IepBUYHOE YCTPOMCTRO
120 B pexuMe IIpAMOI'O Hal'peBaHUsA IomaeT DSJIEKTPODHEPIMK TOJIBEKO B
Harpy3ky 144 BO BTOPMUHOM ycTpowcTBe 140, U INepBUUHOE YCTPOMCTBO
120 B pexuMe 3apdOKM DOHOaeT DJIEKTPOBRHEPTMI TOJBKO BO BTOPUYUHHM
MCTOUHMK 148 [OMTaHMA BO BTOPMYHOM YycTporncTBe 140, BapMaHTH
OCYWeCTBJIEHMA He OI'PaHMUUYeHH BHIIEONMCAHHEM IIPVMMEPOM, UM BO3MOXEH
BapMaHT C OJIHOBPEMEeHHOW TIolauel YacTU DJIEKTPOSHEPTMM B HaATPYy3Ky
144 u 4YacTM DJIEKTPOSHEPTMM BO BTOPUYHHM MCTOUHMK 148 OMTaHMS BO

BTOPMYHOM ycCTpoucTBe 140.
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CIIVICOK TIOBWIIN

[0089] 100 KypuTeJsbHas cUCTeMa

120 IlepBUYHOE YCTPOMUCTBO

120A OCHOBHasd KOPIIyCHasd 4YacThb

120B dukcupyKlas 4acTb (KOJIIIadoK)

120C IapHUp

122 CoeOMHUTEJILHEIL IIOPT

124 Cxema mnomaum SJEKTPONUTAHUSI

124-1 TlpeobpaszoBaTeys DC/DC

124-2 CoOeIMHUTEJILHEM BHBOI

126 IlepBUYUHBM MCTOUHUK IUTAHUSA

132 YacTp OJig [OJIB30BAaTEJIECKOTO YIIpaBJIeHUSA
134 VYnoparjdomasa 4YacTb

136 IlamaTb

140 BTOopMUHOE YCTPOMCTBO

142 YacThr yIOepXMBaHMA a®p030Jieofpa3yrlelro M3OeJIUA
144 Harpyzska

146 VYnopapjdomasa cxeMa

146-1 CoeOVHMUTEJILHEY BHBOXI

148 BTOPMUHHM MCTOUHUK IUTAHUA

152 YacTp OJId9 [DOJIB30BATEJIECKOTO YIIPaBJIEeHUSA
154 VhnpapeJjswomas 4acTb

156 IlamaTh

160 Amposojiecbpasyrilee M3OeJIne

200 Z2JekTpMUecKkas cxeMa

710 Bosnyxo3a®OpHEM IPOTOUHEM KaHall

720 Bosnyxo3a®OpHEM IPOTOUHEM KaHall
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$OPMYJIA MNBOBPETEHNA

1. KypuTesbHass CUCTeMa, CcoOIepXamasd:

BTOPUYHOE YCTPOMCTBO, KOTOpOEe COIEPXUT Harpy3kKy nJis
VCTIlapeHus VMCTOUHMKA ampos30J4 MJIIN HarpeBaHUA MCTOUHMKA
apoMaTuzaTopa ¥ MCTOUHMK T[IMTAaHMSA, BHIIOJHEHHEM C BO3MOXHOCTLIO
rnomauy SJEKTPONMTAHMS B HaATPYy3KY;

[IepBUUHOE VYCTPOMCTBO, BHIIOJHEHHOE C BO3MOXHOCTBIO I[IOHAauM
SJIEKTPONMTAaHMA, KoT'Da OHO IIOICOelIVMHEeHO K BTOPUMUHOMY YCTPOMCTBY,
B Harpys3Ky UM MCTOUHMK OUTaAHUA; U

YIOPaBJIAKIYID UYacThb, UWMEKRIYyK BO3MOXHOCTBIO BEHIIOJIHEHMUSA IIE€PBOTO
pexyMa OJIA ToHauM BJEeKTPONIMTAaHMA U3 I[IepPBMUHOTO YCTPOMCTBa B
HarpysKy Hu BTOPOTO pexuma OJis rnomaumu DIIEKTPONIMTaHMA nus3
[IEPBUYHOTO YCTPOMCTBa B MCTOUHMK OIMTAHUA; IIPU STOM,

BO BpeMsd MeXIOy IIepPBEHM pPeXVMOM M BTOPEM PeXMMOM B IIpolilecce,
10 MeHbIle Mepe, OIHOTO M3 IIepBOT0 IIepexola, KOTOPHM SABJISeTCS
IepexoIoM M3 IIepPBOTO PeXMMa BO BTOPOM pexmuM, M BTOPOTO IIepexona,
KOTOPEM ABJISAETCSA IIepexXOolIoM M3 BTOPOTO pPexXuMma B IIEPBHM pPexuM,
yhopaBJjgaliasd dYacTb MMeeT  BO3MOXHOCTb BEIIIOJIHEHUSA  [IepeXOOHOT'O
pexumMa, KOTOPEIM COOEPXUT lepexonHoe BpeM4da OJIs U3MEHEHU I
NpenBapuUTeJIbHO 3alaHHOT'O IIepeMeHHOTO IapaMeTpa, OTHOCAMEIrocd K
nmomaue BJEKTPONMTAHMA.

2. KypuresbHas cucTeMa II0 II. 1, B KOTOPOM YyIIpaBJiglmas YacTb
VMeeT BO3MOXHOCTE BHIIOJIHEHUSA II€pPEexXOOHOTO pexXrMmMa B IIpollecce Kak
[IepBOTO IIepexona, TakK M BTOPOTO IIepexona.

3. KypurejgbHas cucTemMa IO II. 2, B KOTOPOM IJIUTEJILHOCTD
[IepexXonHOT'O BPEeMeHM B IIepexXOIHOM pexXuMe B IIpollecce IIepBOTO
nmepexonma OTJIMYAeTCd OT IOJUTEJBHOCTM IIepexXOIHOT'O BpEeMeHU B
[IepPeXONHOM pPeXMMe B IIpOlleCce BTOPOTO IIepexona.

4. KypurejgbHas cucTeMa IIO II. 3, B KOTOPOM IJIUTEJLHOCTD
[IEPEeXONHOTO BPEMEeHM B IIepexXOIHOM pexXrMe B IIpOollecce IIepBOTO
mepexona MeHblle OJIUTEeJIBHOCTHM IIepPexXOOHOTO BPEMEeHM B I[I€PeXOIHOM
pexuMe B IIpOollecce BTOPOTO Iepexona.

5. KypuTeJibHasg cucTeMa II0 JiodomMy M3 nOmn. 1-4, B KOTOpOM

nIpelBapUTeNIEHO 3alaHHBEN epeMeHHBN rnapamMeTp ABJIAETCA
KOJIMUECTBOM D2JIEKTPORSHEePTUM, IIOHaBaeMhHM M3 IIepPBUUHOTO YCTPOMCTBA
BO BTOPUUHOE YCTPOMCTBO; U

yIpaBJISgoma g JacThb MeeT BO3MOXHOCTE BEIIIOJIHEHM S
COOTBETCTBYKIIMX PEeXVMMOM TaKMM oO0pa30M, UYTOOH:

nmonaBaThk I[IEPBOE KOJMUYECTBO DBJIEKTPOBHEPTUM M3 IIEePBUYHOTO

yCTpOﬁCTBa B HaIl'Py3Ky B II€PBOM pPEXVIME,



43

IpUMEeHSATEL K IIepPBMUHOMY YCTPOMCTBY MIpollecC IOJS YMeHbIeHUSI
nomgJjiexamero nojaue KoJIMUuecTBa 2JIEKTPOBSHEPTUN c IIepBOTO
KOJIMYeCTBa, M He BHIIOJHATL [IOoOauy D2JIeKTPONIMTAHUA U3 IIepPBUYHOTO
YCTPOMCTBaA B MCTOUHMK IIMTaHMA, B IIepexOoldHOM pexuMme B IIpollecce
IepBOTO Iepexona; U

IomaBaThk M3 IIepPBUUHOTO YCTPOMCTBA B MCTOUHMK [IMTaAHMSA BO
BTOPOM PpeXuMe BTOPOe KOJUMUECTBO DJIEKTPORHEepIUM, KOTopoe MeHbIle
[IepBOTO KOJMUUECTRA.

6. KypureslbHasa cucTeMa 10 JioOoMy M3 M. 1-4, comepxamasd:

CpeICcTRBO, IepekrJmouyaeMoe MexXxmy COCTOSHUEM, B KOTOPOM
SJIEKTPONMTaHMEe MOXeT IIoJaBaThbCd M3 IIepBMUHOTO YCTPOMCTBA B
VMCTOUHMK I@MTaHMHA, M COCTOSHMEM, B KOTOPOM B3JEKTPOIMTaHMe He
MOXET IOOaBaTbCHad M3 IIePBMUHOTO YCTPOMCTBa B MCTOUYHMK OUTAHUL;
Ipu 2TOM

npenBapuTeJILHO 3aIaHHBIM repeMeHHB napaMeTp ABJIAETCSH
KOJIMUECTBOM DJIEKTPORHEPI'UM, I[IoJaBaeMbeM M3 IIe€PBUUYHOTO YCTPOMCTBA
BO BTOPUUHOE YCTPOMCTBO; IIpUUEM

yIIpaBJgKa s JacThb VMeeT BO3MOXHOCTb BEIIIOJIHEHM A
COOTBETCTEYIIMX PEeXMMOB TakKuM o00pasoM, YTOOH:

IonaBaThk IIepBOe KOJMUECTBO DBJIEKTPOBHEPIUM U3 IIepPBUUHOTO
YCTPOMCTBA B HATPYy3KYy B IIEPBOM pPexXMuMe;

BHIIIOJIHATEL  yIpPaBJIeHMe YKa3aHHEM CpelCcTBOM IJIS BxXoIa B
COCTOSAHME, B KOTOPOM SJIEKTPOIMTAaHME He MOXeT IomaBaTbCa U3
[IePBMUHOTO YCTPOMCTBA B  MCTOUHMK I[IMTaHULI, ”  TIPUMEHSATDH K
[IePBUUHOMY YCTPOMCTBY IIPOLEecCC IJS YMeHBIIeHMS IIomJjiexamero IIoJaue
KOJIMUeCTBa SJEKTPOSHEepIUMM C IIepBOT0 KOJMUEeCTBa, B IIepexXOoIHOM
pexyMe B IIpollecce IepBOTO IIepexoma; u

BHIIIOJIHATEL YIIPaBJeHME BHIIEYIIOMAHYTEM CPEeOICTBOM MOJIS BXOOa B
cocToAaHUE, B KOTOPOM SJIEKTPONUTaHUe MOXeT IIomaBaTkLCH us3
IIePBMUUHOTO YCTPOMCTBA B MCTOUHMK I[IMTaHMSA, M IIOoIaBaTh BTOpoOe
KOJIMUECTBO D2JIEKTPOSHEepPTUM, KOTOPpOe MeHblle IIepBOT0 KoJMUeCcTBa, U3
IIePBUUHOTO YCTPOMCTBa B MCTOUHMK IIMTAaHMSI, BO BTOPOM pPeXuMe.

7. KypuTeJbHasg cucTeMa II0 II. 6, B KOTOpOHU

BHIIEYIIOMSAHY THIM CpeIcTBOM aBJIgeTcs IepekJjoyaTesb,

paCHOHOXGHHHﬁ MeXny II€ePBMYHEIM yCTpOﬂCTBOM M MCTOUHMKOM IIMTaHMA;

"

YIIPaBJIAKIMaAd YaCThk BEIIOJIHEHa C BO3SMOXHOCTEIO

SJIEKTPMUECKOTI'O OTKJIIOUEeHINA IIEPBMUMYHOTI'O yCTpOﬁCTBa oT
VMICTOUHMKAa IIMTaHMA IIOCpeICTBOM BEITIOJIHEHWM A YIIpabBJIEHMA IJIA

PasMEIKaHMA TIIepekjindaTeJId B IIepeXOOHOM pPeXVMe B IIpoleccCe IIepBOI0O
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nepexona, u

DIIEKTPUUECKOTO IIOOKJIUEHM A MIEPBUYHOTO YCTPOMCTBA K
MCTOUHUKY IMTaHUSg [IOCPEenCcCTBOM BEIIIOJIHEHU A yIIpaBJIEHUSA OoJis
3aMBHKaHMA TIePeKJInUaTEeJISI BO BTOPOM pPexXuMe.

8. KypuTeslbHas cucTeMa IO II. 6, colepxXamasd:

OVON, KOTOPHM pPacloJIOXKeH MexIy IIepBUUHHM YCTPOMCTBOM U
MCTOUYHMKOM OMTaHuALg, u IpsaMoe HalpaBJIeHUe omona ABJIAETCHA
HaopaBJIeHMEM OT IIepPBUMUHOTO YCTPOMCTBa K MCTOUHMKY IMOUTaAHMUA; IIpU
3TOM

BHIIEYTIOMSAHYTOE CPEeIOCTBO ABJISAETCS PeryJIaTOPOM, KOTOPHIM MMEeeT
BO3MOXHOCTE pPeIyJIMpOBaTh OTHOCUTEJILHOE HallpsSKeHMe MeXIy BEXOIHEM
HalpsSXeHVMEM  [IePBUUHOTO YCTPOMCTRBA u HalpsSXeHMeM  MCTOUHMKA
OUTAHUSL; U

yIopaBJgaollasd d4acTh BHEIIOJIHEHA C BO3MOXHOCTBIO

YIpaBJIeHUA PelyJIATOPOM IJid OOeClleueHMS BHXOIHOT'O HalpsaXKeHMA
IIepPBUUYHOTO YCTPOMCTBAa BHIIEe, UYeM HalpsSXeHMe MCTOUHMKA I[IMTaHUS B
[IepexXOOHOM PeXMMe B IIpollecce IIepBOTO Ilepexoma, U

YIOpaBJIeHUA PelyJIATOPOM IJid oOfecClleueHUda HalpAXeHUSI MCTOUHMUKA
NMTaHMA BHIIE, UYeM BHXOOHOE HalpsaXeHMe IIepBUYHOTO YCTPOMCTBAa BO
BTOPOM pexuMme.

9. KypureyibHas cucTeMa II0 JiodomMy M3 IIII. 5-8, B KOTOPOM

yopaBJglas YacThk MMeeT BO3MOXHOCTL IIPMMEeHeHMS K [IepPBUUHOMY
YCTPOMCTBY IMpPOlleCcC IIOCTEeIIeHHOTO YMEeHbIIeHMa IIoIJjiexamero IoJaue
KOJIMUeCTBa D2JIEKTPORHEPTMM OT IIepBOT0 KOJMUYeCcTBa OO BTOPOTO
KoJIMuecTBa u nomaum IIOCTEeIIeHHO YMeHbIaKnmeIroca KOJIMUeCTBa
DJIEKTPOSHEPTUM U3 [IePBMUHOTO YCTPOMCTBa B HATPY3KY.

10. KypuTeJibHad cucTeMa 10 JmoboMy u3 mmn. 5-8, B KoTOpoMU

yOpaBJgolas dYacThk BHIIOJHEHA C BO3MOXHOCTBIO He IIOJaBaTh
SJIEKTPONMUTaAHME U3 IIepPBUYHOTO YCTPOMCTBA B MCTOUHMK IMIUTAHUS U
Harpy3Ky B IepexOIHOM PeXrMe B IIPOolleccCe IMIepBOTO IIepexola.

11. KypuTenkHasd cucTema o n. 10, comepxamas:

nepexkjJoyaTeslb, KOTOPHM PacCIIOJIOXEH MexIOy [IEPBUYHEIM
YCTPOMCTBOM WM MCTOUHMKOM IMTaHMSI U HATPy3KOM ¥ BHIIOJHEH C
BO3BMOXHOCTELIO [epeKJIUYEeHN S MexXIy COCTOSHMEM, B KOTOPOM
SJIEKTPONIMUTaHME MOXeT IIoJaBaThCd M3 I[IepPBUMUHOTO YCTPOMCTBa B
MCTOUHUK IMTaHULg u Harpys3Ky, u COCTOSHMEM, B KOTOPOM
SJIEKTPONMUTaHMEe He MOXeT IIoOaBaThbCsa M3 IIepBUUHOTO YCTPOWCTBa B
VCTOUHMK IMTaHMA M HaTpy3Ky; IIPpU 2TOM

YyOpaBJIgomas 4YacThk BHIIOJIHEHA C BO3MOXHOCTBKR DJIEKTPUUECKOTO

OTKJIIIOUEHNMA II€PBUUHOTI'O yCTpOIZCTBa OT MCTOUYHMKa IIMTaHMA M Hal'PYy3KM



45

IIOCPpelCTBOM BHIIOJIHEHUMSA YIIPAaBJeHMS OJS Pas3MHKaHUA IIepekJodaTelid B
[IEPEXONHOM PeXMMe B IIPOILleCCe IIepBOTO Iepexona.

12. KypurTeJibHasd cuUcCTeMa 10 JwobdoMy u3 nm. 1-11, B KOTOpoOM

[IepBUUHOE YCTPOMCTBO COIEPXUT OUKCHUPYINYID UYacTb, KoTopasd
uMeeT BOBMOXHOCTD dMKCHMpPOBaHUSA COeOMHEHUS  MeXIOy BTOPUUHEM
YCTPOMCTBOM M TIIE€PBUYHEIM YCTPOMCTBOM B O(OUKCHPYKIEM COCTOSHUU U
paszbedVHeHusd COoelIVMHEeHMSA B HedUMKCUPYIIEM COCTOSHUM,; U

yIpaBJsawoma s JacThb MeeT BO3MOXHOCTD pas3anMyaTh [IepPBHM
Iepexon M BTOPOM IIepexol IO COCTOSHUILD (QUKCHpPpYKMel YacTH.

13. KypurenabHas cuUcCTeMa IO IO. 12, B KOTOpOMW YyIpaBJidlmasd
YacThk BHIIOJIHEHA C BOBMOXHOCTBI COXPaHeHMS IIepexXOOHOTO pexXrMa B
Ipollecce BTOPOTO IIepexola, IIoKa HaTrpy3Ka He IIPMBOOAMTCH B KOHTAKT
C adpos3oJieobpalsyrlliMM HW3OeJIMeM, COoIOepXallMM MCTOUHMK al’po30Jid, B
HedUKCHUpYIIEM COCTOSHUM .

14, Cnoco® ymnpaBJieHUA IIoHauey DSJIeKTPONUTAaHUA U3 IIePBUUYHOTO
YCTPOMCTBa BO BTOPUUHOE YCTPOMCTBO B KYyPUTEJILHOM  CUCTeMe,
comepXxammuy cJenyiommue STallb:

pacro3HaBaHMe OIOHOTO M3 IIepBOT0 pPEeXMMa M BTOPOTO pPexXuMa B
KaueCcTBe pPexXyMa, KOTOPHIM BHIIOJHAESTCS, IIPM STOM IIEePBHU PEXUM
ABJIAETCSI PEXMMOM IJIS OOINYyCKa [IoHauu SJEKTPONUTAHUS U3 IIePBUUHOTO
YCTPOMCTRA B HaTpy3KRYy, KoTOopas COOEePXUTCS BO BTOPUUHOM
YCTPOMCTBE M MUCIOJL3YyeTCd IOJIS MCIapeHMS MCTOUHMKA anpo30JiS WM
HarpeBaHMAa MCTOUHMKA apoMaTuUsaTopa, ¥ BTOPOM pPeXuM SBJISEeTCSH
PEXVIMOM nJIs nomycka nomaum DJIEKTPONIUTaHNU S nus3 IIEPBUYHOTO
YCTPOMCTBA B MCTOUHMK IIMTAHUS, KOTOPHM COIOEPXUTCS BO BTOPUUHOM
YCTPOMCTBE U CIocoBeH NoIaBaTh DJIEKTPONMTaHMEe B HaTPY3KY;

IpueM KOMaHIOH @OJIS BHIIOJIHEHMS IIepexola U3 pPexuma, KOTOPHM
BHIIIOJIHAETCS, TO €eCTb, OIOHOTO U3 IIepPBOT0 PEeXMMa M BTOPOTO pPexuMa,
B OpyTOM pexmum; U,

BO BpeMa MeXxIOy IIepPBHM PeXMMOM M BTOPHBIM PeXMMOM B IIpollecce,
10 MeHbIle Mepe, OIHOTO M3 IepBOT0 IIepexola, KOTOPHM ABJISETCH
IepexoIoM M3 IIepBOTO pPeXuMa BO BTOPOW pPexuM, UM BTOPOTO IIepexona,
KOTOPHM ABJIAETCHA IIepexXolIOM M3 BTOPOIO pexXuMa B IIePBHM pPexuM,
BHIIIOJIHEHME, I[I0 KoMaHIe, IIepexXOoOHOTO pPexXrMa, KOTOPHM COIepXUT
mepexonHoe BpeMsa 0 V3MeHeHUS npenBapuUTesIbLHO 3adaHHOT O
[IepeMeHHOT'O IIapaMeTpa, OTHOCAmEeTroCcHa K IIoJaue SJIeKTPONUTaHMULg.

15. TIlporpaMma, KOTOpasd IM[OpedlMUCHBaeT KYyPUTEJLHOM CcHucTeMe
BEIIIOJIHATE croco® mo m. 14.

16. IlepBMUHOE YCTPOMCTBO, BHIIOJIHEHHOE C BO3MOXHOCTLI IIOHAUM

SJICKTPOSHEPIVMNM B HaIl'PY3KYy UM MCTOUHMK IIMTaHMA, KOTOPEHE CoIepXaTCA
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BO BTOPMYHOM yCTpOﬁCTBe, KoT'ma IIepBMYHOE yCTpOﬁCTBO IIOoOCOenMHEeHO
K BTOPUYHOMY yCTpOﬁCTBy, I1pm STOM Hal'py3Ka VMeeT BO3MOXHOCTBb
MCIIapeHNA MCTOUYHNMKA aspos0Jid MJIn HaT'peBa VMCTOYHMKA
apoMaTmnzaTopa, n MCTOUHMK IIMTaHM4Ag, BHIIIOJIHEH C BO3SMOXHOCTBIO
Inomadym SJIEKTPOIIMTaHMA B Harpys3sKy, InprnuyeM IIePBUYHOE yCTpOﬁCTBO
COOEepPXUT :

YIIPaeRJAKIYKO 4YacCThb, VIMeIYID BO3MOXHOCTDB BEHIIOJIHEHMA II€epPBOTIO
pPeXrMa OJIA IIooadm SJIEKTPOIIMTaHMA "3 IIepPBMYHOTI'O yCTpOﬁCTBa B
Hal'Py3Ky M BTOPOI'O pPEeXVM [IJIA IIogadl SJIEKTPOIIMTaHMA M3 IIePBUMYHOI'O
yCTpOﬁCTBa B VMCTOUHIMK IIMTaHMA, IIpHU4YEM,

BO BpeMA MeXOy II€pPBEIM PeXVMMOM M BTOPEM PpPeXVMMOM B IIpolLecce,
10 MeHblleln Mepe, OOHOT'O W3 IIlepBOI'O IlepeXolda, KOTOpHﬁ ABJIAETCA
InepexogoM M3 TIIepBOI'O peXMMa BO BTOpOﬁ pexrM, M BTOPOI'O IlepeXola,
KOTOPEM ABJISAETCS IIepexolIoM M3 BTOPOTO pPexXuMa B IIEPBHM pexuM,
yIopaBJdawnmas dYacTb MMeeT  BO3MOXHOCTE  BHIIOJHEHUS  IIepexXOIHOTO
pexuMa, KOTOPEIM COOEPXUT nepexonHoe BpeMsa OJId V3MeHEeHU I
IpeIBapUTEeJIbHO 3aIaHHOTO IIepeMeHHOT'O IapaMeTpa, OTHOCAMEeIoCsa K
nojgave »sJIEeKTPONUTaHUA.

17. BTopMUHOE YCTPOMCTBO, KOTOPOEe COIEPXUT HaTpPpy3Ky IJA
UCIapeHms MCTOUHMKA anpos30J4d VI HarpeBaHMUA VUCTOUHMKA
apoMaTrmsaTopa n MCTOUHNVK IIMTaHM4g, BLIIIOJIHEHHEIMA C BO3MOXHOCTBIO
Imomadm SJIEKTPOIIMTaHNMA B Har'py3skKy )z IOOIIYyCKa ITIOOKJIVYEHM A K
IIePBUUYHOMY yCTpOﬁCTBy, BEIITOJIHEHHOMY C BO3BMOXHOCTBIO IIooa4dm
SJICKTPOIIMTaHMA B HATPY3KY VM MCTOUHMK IIMTaHMA,; IIpM S5TOM BTOPHMUHOE
YCTPOMCTBO COIEPXUT :

YIIPapJAKIYI 4YacCThb, VIMelIlYID BO3BMOXHOCTB BEHIIOJIHEHMA TIIepPBOTIO
pPeXxrMa OJIg IIoomadm SJIEKTPOIIMTaHNMA "3 IIEePBMUYHOTI'O yCTpOﬁCTBa B
Har'py3sKy 17 BTOPOTI'O pexrMa OJIA IIoomadm SJIEKTPOIIMTaHNMA "3
IIEePBUYHOTI'O yCTpOﬁCTBa B MCTOUHIMK IIMTaHMA, IIpHU4YeM,

BO BpeMA MeXOy II€epBEIM PeEXVMMOM M BTOPEM PeXMMOM B IIpolecce,
I1I0 MeHEBIle Mepe, OOHOT'O M3 IIepBOI'C IIlepeXona, KOTOpHﬁ ABJIA€eTCA
InepexXxogoM M3 IIepBOI'O peXMVMa BO BTOpOﬁ pexrM, M BTOPOI'O IlepeXola,
KOTOpHﬁ ABJIAeTCA TIlepeXogoM U’3 BTOPOT'O pPeXVMa B HepBHﬁ pPexmM,
YIIpaBJIAdKIaAd JacThb MeeT BO3MOXHOCTbBb BHIIIOJIHEHW A IIepeXogHOoI'o
pexrMa, KOTOpHﬁ COOEpPXNT IIepeXogHOe BpeMA OJIA VM3MeHeHMA
IpeIBapUTEJIbHO 3alaHHOTO IIepeMeHHOTO IlapaMeTpa, OTHOCAMETroCcsa K

Iogade SJIEKTPOIIMTaHMA.

[To DOBEPEeHHOCTU
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