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HAarpeBaHusi, COAEPKUT BTOPUUHOE YCTPOMCTBO C HArpy3KOM Ul UCIAPEHUS UCTOYHMKA a’pO30isl UIH
HarpeBaHus MCTOYHHMKA apoMarh3aTtopa M HMCTOYHMKOM IWTaHUs, CHOCOOHBIM MO/aBaTh IUTAHUE B
Harpy3Ky; NEepBUYHOE YCTPOWUCTBO, KOTOPOE IPH COCAMHEHUH C BTOPHYHBIM YCTPOWCTBOM CIIOCOOHO
1101aBaTh NUTAHKE B HATPY3KY ¥ NCTOYHUK TUTAHUS; U OJIOK YIIPABIICHHNS, CIIOCOOHBI BBITOIHSTH EPBBIH
pPEeXUM, B KOTOPOM IHTAHUE TONAETCS U3 NMEPBUYHOTO YCTPOMCTBAa B HArpy3Ky, U BTOPOH PEXUM, B
KOTOPOM IHUTaHHE MOAAETCS W3 MEPBUYHOIO YyCTPOMCTBAa B MCTOYHHK IHUTaHUA. B mporecce mepBoro
TIepexo/1a, KOTOPBIH SBISIETCS IEPEXOAOM M3 TIEPBOTO PEXKMMA BO BTOPOH PEKUM, H/UIIM BTOPOTO IIEPEX0Aa,
KOTOPBII SIBISETCS NIEPEXOJOM M3 BTOPOTO PEXHMa B MEPBBIM pekuM, OJIOK YIpPaBIECHUS BBIOJHSIET B
MPOMEKYTKE BPEMEHH MEXKTy PEXMMaMHU IIEPEXOAHBIA PEXXUM, BKIIOYAIOMINI B ce0s IEPEXOHOE BpeMsI
JUIS U3MEHEHMS IPEIBAPUTENBHO 33JaHHOr0 NEPEMEHHOTO TapaMeTpa, OTHOCSILETOCs K oJade MUTaHUsL.
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KYPUTEJIBHAA CHUCTEMA, CITIOCOB YIIPABJIEHUA DJIEKTPOIIUTAHHUEM,
HOCHUTEJIb HH®OPMAIIMU U BTOPHYHOE YCTPOUCTBO

OBJIACTh TEXHHKH, K KOTOPOU OTHOCUTCA U30BPETEHUE

[0001] Hacrosimmee wu300peTeHHE OTHOCUTCS K KYPUTENbHOW CHCTEMe, CIOcCo0y W
NpOrpamMMe  VIpPaBJIEHUs JJEKTPONUTAHUEM, [EPBUYHOMY YCTPOMCTBY U  BTOPUYHOMY
YCTPOMNCTBY.

YPOBEHb TEXHUKU U3OBPETEHUA

[0002] KyputenbHast cuUCTeMa, UMEIOINAsi KOHCTPYKLHUIO MJisI 3apsiAKd C TIOMOIIBEO
MOPTATUBHOTO 3apSHOTO YCTPOMCTBA HArpeBAaTENBHOTO yCTPOWCTBA [JIsl HArpPEBaHMUS
a3p030J1e00pa3yOLIETro H3AEIHS IIOCPEACTBOM JIEKTPUUECKOTO HarpeBaTelisl KKIbIH pa3 mocie
TOTO, BBITIOJHSETCS] TMPEABAPUTENBHO 3aJaHHOE YHCJIO AaKTOB KypeHus (CM., Hampumep,
MAaTeHTHbIM JOKyMeHT 1). B dactHocTH, B ciy4ae, korma mjisi oOpa3OBaHUsSI adpO30Jis,
MOJJIEKAIIETO BBIMYCKY U3 a3po30sieodpasyromero u3aenus, Tpedyercs: O0NbIIoe KOJIHYECTBO
3JIEKTPOSHEPTHH, TO MOCIEOBATEIbHBIC AKThI KYPEHUS BBITIOJHATH HEBO3MOYKHO, TTOCKOJIBKY aKT
KyPEHUS HENb3$5 BBIMOJHITH BO BPEMsI 3apsAKHU.

[0003] st pereHust BbIIEY IOMSIHY TOH TPOOJIEMBI, CY LIIECTBY €T HIEs1, COCTOSIIAS B TOM,
9TOOBI TEHEPUPOBATH a3PO30JIb IMyTEM MPSIMOM MMOJAYU DJIEKTPONMUTAHHS W3 T'eHepaTopa B
HarpeBaTeNlb, KaK pPacKpbIBA€TCs, HAapUMeEp, B MAaTEHTHOM NOKyMeHTe 2. B Takom ciyuae,
HEOOXOIMMO TEPEeKJIIoYaThCsl MEXIy PEeKUMOM Ui 3apsiiKi BHYTPEHHEH Mepe3apsKkaeMoit
OaTapen HarpeBaTEeNbLHOTO YCTPOWCTBA MOCPEICTBOM 3aPSIAHOTO YCTPOICTBA OOBIUHBIM 00pa3oM
U PEXKUMOM JUIs1 IPSIMON MOAAYH SJIEKTPOIUTAHUS U3 3apsAIHOIO yCTPONUCTBA B HATPEBATENb.

CIIMCOK JIMTEPATVYPBI

ITATEHTHAA JIMTEPATYPA

[0004] TTarenTHblii nokymeHT 1: ITyOnmukanuu sIMOHCKON mMaTeHTHOW 3asBku Ne 2012—
527222

[TaTentHbIl oKyMeHT 2: [lyOnukanun AnoHCKOH naTeHTHOH 3asaBku Ne 2015-500647

CYIIHOCTb U30BPETEHUA

TEXHUYECKAA ITPOBJIEMA

[0005] OOmeun3BecTHO, YTO LEIECOOOPA3HO PEryJIHPOBATh KOJUYECTBO (MOIIHOCTB)
MOJIaBa€MOM 3JIEKTPOIHEPTUHU O MOIXOSAIIEr0 3HAYEHHUSI B COOTBETCTBUH C XaPAKTEPUCTUKAMH,
NPUMEHEHHEM U Tipodyee OOBEeKTa, B KOTOPBIH CleyeT I[IOAaBaTh SJIEKTPOIUTAHHE.
CrnenoBarenbHO, B 00IIEM, KOJHUYECTBO 3JIEKTPOIHEPTHH, MOJIEKAIIee IMOade NPU 3apsike
niepe3apspkaeMoit Oatapen, OTJIMYAeTCsl OT KOJMUECTBA 3JIEKTPOIHEPTUH, TOAJIEXKAIIEero noaaye,

KOrga OSJICKTPOIIUTAHUE IMOAACTCSA B HArpeBaTClIb. COOTBGTCTBGHHO, paccMaTpuBass NEPEXON
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MEXIY PEXKUMOM /IS 3apsAKU BHYTPEHHEH repes3apsikaeMoil Oataper MOCPEeACTBOM 3apsiTHOTO
YCTPOWCTBA M PEXKUMOM U1 MNPsIMOM MOJA4YU DJEKTPONUTAHUS B HArpeBaTelb, €CIIU
NEPEKIFOYEHNUE MEXKY BbILICYTOMSHY THIMU JByMsI PEKHMAaMH BbITIOJIHAETCS] HE3aMEIJIUTEIIBHO,
0e3 kakoro—ynubo CHEenMaNIbHOIO aHAIN3a, KaK PAcKPbIBA€TCS B MATEHTHOM AOKYMEHTE 2, TO
CYIIECTBYIOT PUCKH, YTO Tepe3apsibkaeMasi batapest y CHIIEHHO U3HALIMBAETCS, W/ W HarpeBaTelb
paboraer HeynoBieTBopHTeNbHO. Kpome Toro, ecnm mpsiMas nojada 3J€KTPONUTAHHS B
HarpeBaTelb HAYMHAETCSl IO TOro, Kak aj’pos3ojeolpasyroliee H3JIene NPUKPEIUITIOT K
HarpeBaTeIbHOMY YCTPOMCTBY, TO BO3MOXKEH PUCK, YTO 3JIEKTPOIHEPIHsl, I0aBaeMasi 3apsiAHbIM
YCTPOUCTBOM, TEPSETCH.

[0006] Hacrosimee n3o0peTeHre BBIMOJHEHO ¢ YY€TOM BBILICTIPHBEIEHHBIX BOIIPOCOB; U
LEJIbI0  HACTOSLIET0 H300pEeTEeHUs! SBISETCS IUIABHOE BBINOJHEHHE TEPEKITIOUEHHST MEXIY
PEKUMOM 3apsiAKU U PEKHUM NPSIMOTO HarpeBaHUs, MPH 3TOM C rapaHTHEH ero 0e30MmacHOCTH U
ynoOCTBa AJIsI MOJIBb30BATEIISL.

PEINEHUE ITPOBJIEMbI

[0007] Anst pereHust BBIIEY TOMSTHY ThIX ITPOOJIEM, BAPHAHT OCYIIECTBICHUS HACTOSIIETO
M300peTEeHNsT CONEPIKUT KYPHUTEIbHYI CHCTEMY, KOTOpasl CONEPKUT. BTOPUYHOE YCTPOMCTBO,
KOTOPOE COAEP>KUT HAIPy3Ky AJIsl UCHAPEHUs] UCTOYHUKA adpPO30Jisl WM HarpeBaHWsl UCTOYHUKA
apoOMaTHU3aTOpa U UCTOYHMK MUTAHUs, KOTOPBIA MOXKET MOAABATh HJIEKTPONUTAHUE B HArPYy3KY,
NEPBUYHOE yCTPOUCTBO, KOTOPOE MOXKET MOAABaTh, KOIAa OHO IMOACOEAUHEHO K BTOPUYHOMY
YCTPOUCTBY, 2JIEKTPONIUTAHUE B HAIPY3KY U UICTOYHUK ITUTAHUS, U YIIPABJISIFOLIYIO YaCTh, KOTOpasi
MOJKET BBINOJIHATH MEPBBIA PEKUM AJI MOJAYM 3JIEKTPONUTAHMS U3 MEPBUYHOIO YCTPONUCTBA B
HArpy3Ky U BTOPOH PEKUM AJI MOJAYH 3JIEKTPONUTAHUS U3 NEPBUYHOIO yCTPONHCTBA B UCTOYHUK
MUTAHUSL, TIPU 3TOM, BO BPEeMsi MEKAY MEPBbIM PEXKHMOM U BTOPBIM PEXHUMOM B Ipoliecce, Mo
MEHBLIE MEPE, OAHOTO U3 MEPBOIO NMNEPEX0/ia, KOTOPBIH ABJISETCS NEPEXOAOM U3 NIEPBOTrO PEKUMA
BO BTOPOH PEXHUM, U BTOPOTO NEPEXoaa, KOTOPBIN SBISAETCS MEPEXOAOM U3 BTOPOrO PEKUMA B
NEPBBIM PEXKUM, YNPABISIOIIAS 4YacTh BBINOJHAET MEPEXOAHBIA PEXHUM, KOTOPBIA COAEPKUT
NEPEeXOAHOE BpEeMsl AJIsi U3MEHEHMs] NPEIBAPUTENBHO 3aJaHHOIO MEPEMEHHOIrO MNapaMerpa,
OTHOCSILIErOCs K N0J1a4e 3JIeKTPONUTAHUS.

[0008] [lpyroil BapuaHT OCYINECTBIEHHS HACTOALIETO H300pETEHNUsT COOEPIKHUT
KyPUTENBHYI0 CHUCTEMY IO BBIIICNPUBEAECHHOMY BapHUaHTy OCYIUECTBIEHUS, B KOTOPOWU
YIPABJISKOLIAS YaCTh BBINOJIHAET IEPEXOAHBINA PEXKUM B IIPOLIECCE KaK MEPBOro NMepexoaa, Tak U
BTOPOTO NEPEXOAA.

[0009] [lpyroil BapuaHT OCYINECTBIEHHS HACTOALIETO W300PETeHNUsT COAEPIKHUT
KyPUTEJIbHYI0 CHUCTEMY [0 BBIIIENPUBEAECHHOMY BapUaHTy OCYIUECTBIEHUS, B KOTOPOWU

AJUTCJIBHOCTh NEPEXOAHOI0 BPEMEHU B MNEPEXOOHOM PCKUME B MPOLECCE MEPBOro mnepexona



OTJIMYAETCS OT JUIUTEIBHOCTH NEPEXOHOIO BPEMEHH B IEPEXOJHOM PEKUME B MPOLIECCE BTOPOTO
nepexosa.

[0010] [pyro#l BapuaHT OCYINECTBIEHHsS HACTOALIEr0 W300pETeHUs COMAEPIKHUT
KypPUTEJIbHYI0 CHCTEMYy IO BBIIIENPUBEIEHHOMY BAapUAHTY OCYINECTBIEHHs, B KOTOPOM
JJINTEIBHOCTh MEPEXOAHOIO0 BPEMEHU B MEPEXOAHOM PEKUME B IIPOLECCE MEPBOro mepexoaa
MEHbIIE JJIUTENBHOCTH NEePEeXOJHOTO BPEMEHH B NEPEXOJHOM PEKHUME B IMPOLIECCE BTOPOIO
nepexosa.

[0011] [pyroii BapuWaHT OCYIIECTBJICHUS HACTOSINEr0 H300pPETeHHsI COIEPIKUT
KypPUTETIbHYIO CHCTEMY IO BBIIIENPUBENEHHOMY BapUaHTy OCYINECTBICHUs, B KOTOPOM
NpeABapUTENIbHO 33aHHbIN MEPEMEHHbIN MapaMeTp SIBISIETCS] KOJIUYECTBOM 3JIEKTPOIHEPTHUH,
NOJJaBa€MbIM M3 MEPBUYHOIO yCTPOICTBA BO BTOPUYHOE YCTPOMCTBO;, U yIPAaBIAOLIAs 4acTb
BBINIOJTHSIET ~COOTBETCTBYIOIIME DPEXUMBI TakKUM 00pa3oM, 4UTO: TMEpBOE KOJUYECTBO
3JIEKTPO3HEPIHM IOAAeTCs W3 MEPBUYHOIO YCTPONCTBA B HArpy3Ky B IIEPBOM peXHUME, K
NEPBUYHOMY YCTPONCTBY IpPHUMEHsIeTCS NpoLiecC Uil YMEHbIIEHHUs MOAJIeXallero mnojaude
KOJINYECTBA 3JIEKTPOSHEPTUH C MEPBOT0 KOJIMYECTBA, U MoJlaya 3JIEKTPONUTAHUS U3 NEPBUYHOIO
yCTpOICTBa B UICTOUYHUK NUTAHUS HE BBIMOJIHAETCS B EPEXOAHOM PEXHUME B MpoLiecce MepBOro
nepexoia, U U3 MEepBUYHOrO YCTPOMCTBA B MCTOYHUK NMUTAHHUS BO BTOPOM pEXHME MOAAETCS
BTOpPO€ KOJIMUECTBO 3JIEKTPOIHEPTUH, KOTOPOE MEHbIIE IIEPBOTO KOJINYECTBA.

[0012] [lpyro#l BapuaHT OCYINECTBJIEHHsS HACTOALIEr0 W300pETeHUs COMAEPIKHUT
KyPUTEIIbHYI0 CHCTEMYy IO BBIIIENPUBEIEHHOMY BAapUAHTy OCYINECTBJICHUs, B KOTOPOM
KypPUTEJIbHAsI CUCTEMA COIEPIKUT CPEACTBO, KOTOPOE MOXKET NEPEKIIIOUATHCS MEKAY COCTOSTHUEM,
B KOTOPOM 3JIEKTPOIIUTAHUE MOXKET MOAABATHCS U3 NEPBUYHOIO YCTPONCTBA B UCTOUYHUK TUTAHUS
U COCTOSIHHEM, B KOTOPOM 3JIEKTPONUTAHUE HE MOXKET I0/1aBaThCs U3 MEPBUYHOTO YCTPONUCTBA B
UCTOYHHK TMUTAHUS, TMPU STOM MPEIBAPUTENbHO 3aJaHHBbIM TMEepEeMEHHbBINH MapaMeTp SBISETCS
KOJIMYECTBOM 3JIGKTPOSHEPTUH, II0aBa€MbIM M3 MEPBHYHOIO YCTPOHCTBA BO BTOPHUYHOE
yCTPOICTBO, MpHUYEM YIIPABJSAKOIAsS YacTb BBIMOJHIET COOTBETCTBYIOLIUE PEXKUMBbI TaKUM
o0pa3zom, YTO: TMEepPBOE KOJIMYECTBO 3JIEKTPOIHEPTUH MOMAETCS M3 TMEPBUYHOTO YCTPOWCTBA B
Harpy3Ky B IEpPBOM peXXUMe; YIpaBlieHHE CPEICTBOM BBINOJIHAETCS IJIsl BXOAAa B COCTOSIHME, B
KOTOPOM D3JIEKTPOIUTAHUE HE MOXKET IM0JaBaThCsi M3 IMEPBUYHOIO YCTPONCTBA B HCTOUYHHUK
MUTaHMS, U K MIEPBUYHOMY YCTPOICTBY NPHUMEHSETCS MPOLECC Ul YMEHbIIEHHUS MOJIeXKallero
Nojjaue KOJMUECTBa JIEKTPOIHEPTUU C NIEPBOrO KOJUYECTBA, B IEPEXOHOM PEKUME B MPOLIECCE
NIEpBOrO MEPexo/ia; U YMNPaBJIEHHE BBILIECYIOMSAHYTbIM CPEICTBOM BBINOJHAETCS I BXOHa B
COCTOSIHHE, B KOTOPOM 3JIEKTPONMUTAHME MOXKET MOJABaTbCs U3 IMEPBUYHOIO YCTPOICTBA B
UCTOYHUK THTAHUS, U BTOPOE KOJMYECTBO 3JIEKTPOSHEPIHM, KOTOPOE MEHbIIE IE€PBOro

KOJINMYECTBA, MOAACTCA U3 ICPBUYHOIO YCTpOfICTBa B UCTOYHUK ITUTAaHUsL, BO BTOPOM PECIKUME.
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[0013] [pyroil BapuaHT OCYINECTBIEHHS HACTOALIETO W300pETeHUsT COMAEPIKHUT
KYPUTEJIbHYIO CHCTEMYy [0 BBIIIENPUBEACHHOMY BAapUaHTy OCYIIECTBIEHMs, B KOTOpPOH
BBILLIEY IOMSIHY TO€ CPEACTBO SIBJIAETCS MEPEKII0YaTesIeM, PaClONOKEHHBIM MEXIy NEpBUYHBIM
YCTPONHCTBOM M HCTOYHUKOM MUTAHMS, U YIOPABIAOLIAS YacTb 3JIEKTPUYECKH OTKIIIOYAET
NEepPBUYHOE YCTPOWCTBO OT MCTOYHUKA MHUTAHUS TOCPENCTBOM BBINOJHEHUs YIPABICHUS IJIs
pasMbIKaHUsl TIEPEKJIOUaTeNlsi B IEPEXOJHOM pPEXKHUME B MPOLECCE MEPBOro mnepexona u
SJIEKTPUYECKU TOAKIIOHAET MEPBUYHOE YCTPONCTBO K MCTOYHUKY IUTAHUSA MOCPEICTBOM
BBITIOJTHEHMSI YIIPABJICHUS U1l 3aMbIKAHUS TIEPEKIII0YaTesisi BO BTOPOM pPeKUME.

[0014] [pyroii BapuaHT OCYINECTBIEHHS HACTOALIETO H300PETEHUsT CONEPIKUT
KypPUTEJIbHYIO CHCTEMY IO BBIIIENPUBENEHHOMY BapUaHTy OCYINECTBJIEHUs, B KOTOPOM
KypUTEJIbHAsI CCTEMa COAEPKUT JUOJ, KOTOPBINA PacHoJIOKeH MeXy EPBUUYHBIM yCTPOHCTBOM
Y UICTOYHHMKOM IUTAHUSI, U MIPSIMOE HAIPaBlIEHUE AMOAA SIBIIETCS HANPABIEHUEM OT EPBUYHOTO
yCTpOCTBA K HCTOYHMKY IHUTAHUS, IPU OSTOM BBILIEYNIOMSIHYTOE CPEACTBO SBISETCS
PeryJisaTopoM, KOTOPbIH MOXKET peryJMpoBaTb OTHOCUTEIbHOE HAIpsKEHHE MEXKIY BBIXOJHBIM
HanpsKEHUEM MEePBUYHOIO YCTPOMCTBA U HANpsKEHWEM MCTOYHMKA NMUTAHUSA, U YIIPaBIAOINAs
94acThb YIPABISIET PEryJSITOPOM Uil OOECIEeYeHUs BBIXOAHOTO HAIPSDKEHHsS] TMEPBUYHOTO
yCTpOICTBa BBIILE, YEM HANpPsDKEHUE UCTOYHUKA MUTAHUS B MEPEXOIHOM PEXHUME B IpOLEcCe
NEPBOr0 MEepexoAa, M YMPaBISIET PEryJATOpoOM Ay OOECledeHHs HanpsDKEHUs MCTOYHHUKA
MUTAHMS BbILIE, YEM BBIXOAHOE HAMPsKEHUE IIEPBUYHOIO YCTPOICTBA BO BTOPOM PEXHME.

[0015] [Jlpyro#l BapuaHT OCYIIECTBJIEHHS HACTOALIEr0 W300pETeHUs COMAEPIKHUT
KypPUTEIbHYI0 CHCTEMYy IO BBIIIENPUBEIEHHOMY BAapUAHTy OCYINECTBICHUs, B KOTOpOM
yOPABJAKOLIAs YacTb IPUMEHSIeT K MEePBUYHOMY YCTPONCTBY NPOLECC IOCTENEHHOTO
yYMEHBIIEHUS TMOJJIeKAIIEero Mojaue KOJIMYECTBA 3JIEKTPOIHEPTUU OT MEPBOro KOJIHYECTBA /0
BTOPOTO KOJIMYECTBA U MOJAET MOCTENEHHO YMEHBIIAIOLEECs KOJNUECTBO 3JIEKTPOIHEPTUU U3
MEPBUYHOIO yCTPOINCTBA B HArPy3KY.

[0016] [pyroil BapuaHT OCYINECTBJIEHHS HACTOALIETO H300PETEHUS CONEPIKUT
KYPUTEJIbHYIO CHCTEMYy [0 BBIIIENPUBEICHHOMY BapUaHTy OCYINECTBJIEHUs, B KOTOPOM
yIpaBJsAOINAs 4YacThb HE MOJAET 3JIEKTPONHUTAHHE M3 IEePBUYHOIO YCTPONCTBA B HCTOYHHK
MUTaHUS U HArpy3Ky B IEPEXOHOM pPeXXHUMeE B IIPOLIECCE MEPBOro Mepexoa.

[0017] [pyroil BapuaHT OCYINECTBIEHHS HACTOALIETO H300PETEHUsT COOEPIKHUT
KYPUTEJIbHYIO CHCTEMYy IO BBIIIENPUBEIEHHOMY BAapUaHTy OCYINECTBIEHUs, B KOTOpOM
KypUTENbHasl CUCTEMa COAEPKUT MepeKroyaTeslb, KOTOPbIH pPacHoiOKEH MeXAy NepBUYHBIM
yCTPONCTBOM M HCTOYHUKOM ITUTAHUS U HATPY3KOM U MOKET MEPEKII0UAThCS MEKIY COCTOSIHUEM,
B KOTOPOM 3JIEKTPOIIUTAHUE MOXKET MOJABATHCS U3 IEPBUYHOIO YCTPONUCTBA B UCTOUHUK MTUTAHMS

U HArpys3kKy, U COCTOAHUEM, B KOTOPOM JJICKTPOIMUTAHHUEC HE MOXKET IMMOAABATHCA U3 IMEPBUYIHOIO



yCTPOICTBAa B UCTOYHUK NMUTAHUS U HATPY3KY; U YIIPABIISIONIAsl YaCTh IEKTPUUECKU OTKIIIOUAET
NEPBUYHOE YCTPONCTBO OT MCTOYHMKA IUTAHMS W HArpy3kd IOCPEACTBOM BBINOJIHEHMUS
yIpaBJIeHUs JUIsl pa3MbIKAHUS MEpeKrovaTeNs B MEPEXOAHOM pEXUME B IpoLiecce MEepBOro
nepexosa.

[0018] [lpyroii BapuaHT OCYINECTBJECHUS HACTOSAIIErO M300pEeTeHHsT COAEPIKUT
KyPUTEIIbHYI0 CHCTEMYy IO BBIIIENPUBEIEHHOMY BAapUAHTy OCYINECTBICHUs, B KOTOPOMU
NEePBUYHOE YCTPOHCTBO COAEPXKUT (PUKCHPYIOMIYIO YacTh, KOTOpas MOXeT (hUKCHpOBaTh
COEMHEHUE MEXJy BTOPUYHBIM YCTPOWCTBOM M TMEPBUYHBIM YCTPOHCTBOM B (pHKCHpyIOLIEM
COCTOSIHUM M MOXKET Pa3beAMHATh COEAMHEHNE B HEPUKCUPYIOLIIEM COCTOSIHHU; U YIIPABJISIOLIAST
YacTh Pa3IMYaeT MePBbIi MEPEX0a U BTOPOH MEePEeXOo.l MO COCTOSHUIO (PUKCHPYIOINEH YacTH.

[0019] [pyroil BapuaHT OCYINECTBIEHHS HACTOALIETO H300PETEHUsT CONEPIKHUT
KypPUTEJIbHYIO CHCTEMYy IO BBILIENPUBEIEHHOMY BapUaHTy OCYINECTBIEHUs, B KOTOPOM
yIpaBIAOLAs 4acTb COXpaHSAeT MEePEeXOAHBbIH peXUM B Ipollecce BTOPOro Mepexona, IMoka
Harpy3ka He MPUBOAMTCS B KOHTAKT € a3P030J1€00pa3yoIUM H3EIUEM, CONEPIKAUM HCTOYHHK
a3po30I1s1, B HEPUKCHPYIOLIEM COCTOSIHUH.

[0020] Hpyroit BapuaHT OCYINECTBIEHHS HACTOSIIETO M300PETeHUsI CONEPIKHUT CIOCOD
yIIpaBJIeHUs NOAa4yel 3NeKTPONUTAHUS U3 EPBUYHOIO YCTPOWCTBA BO BTOPUUHOE YCTPONCTBO B
KYPUTEJNbHON CUCTEME, B CIIOCO0 CONEPIKUT CIENYIOIINE 3TAIbL. 3Tall PACIIO3HABAHMS OHOTO M3
NEPBOr0 PEeKUMa U BTOPOTO PEKMMa B KAaueCTBE PEXHMMA, KOTOPBIM BBIMOJHSETCS, MPU 3TOM
NEPBBI PEKUM SIBJIAETCS PEKUMOM [JIsl AOMYyCKa INMOAAYM 3JIEKTPONUTAHMS U3 NEPBUYHOIO
yCTPOMCTBA B HArpy3Ky, KOTOpas COAEP>KUTCS BO BTOPUYHOM YCTPOMCTBE U UCIHOJB3YETCs AJIs
UCHIApeHUs] UCTOYHMKA a3PO30JIs UM HArPEeBaHUs UCTOYHHMKA apOMATHU3aTOPa, U BTOPOH PEXUM
SBJIIETCS PEXXUMOM Uil JOMyCKa MONA4YM SJEKTPONMUTAHMS W3 NEPBUYHOTO YCTPOHCTBA B
UCTOYHUK IMUTAHUS, KOTOPBI COAEPIKUTCS BO BTOPUYHOM YCTPOWMCTBE W CIIOCOOEH IMONaBaTh
SJIEKTPONUTAHUE B HArpy3Ky; 3Tal MpueMa KOMaHAbI JUIsl BBITIOJHEHUs Mepexona U3 PexuMa,
KOTOpPBIN BBINOJHAETCS, TO €CTh, OAHOIO M3 IEPBOTO PEKHMMa U BTOPOTO peXuMa, B JIPYroi
PEKUM; U, BO BpeMsI MEXY IIEPBBIM PEXKMMOM U BTOPBIM PEXKUMOM B IPOLIECCE, 10 MEHBIIIE Mepe,
OJIHOTO U3 MEpPBOro Mepexosa, KOTOPbII SABIAETCS MEePEXOoAOM U3 MEPBOro pexkuma BO BTOPOH
peXUM, U BTOPOTO Nepexoja, KOTOPbIH SBISETCS MEPEXOJOM M3 BTOPOro pekuma B INepBbIH
PEXKUM, 3Tl BBINOJIHEHUs, 10 KOMaH e, IEPEXOHOr0 peXkruMa, KOTOPBIH COAEPIKUT MEPEXOIHOE
BpeMsl JJi1 U3MEHEHUs NPeiBApUTENbHO 3aJJaHHOIO MEePEMEHHOI0 MapameTpa, OTHOCSINErocs K
Nojia4ye 3JIeKTPONUTAHMSI.

[0021] [pyroil BapuaHT OCYINECTBIEHHS HACTOALIETO W300pETeHNUsT COAEPIKHUT
nporpaMMmy, KOTOpas MpPEANUCHIBAET KypPUTENbHON CHCTEME BBINOJHATh BBILICONMUCAHHBIN

croco0.
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[0022] dpyroii BapUaHT OCYECTBICHUS HACTOSIIETO M300PETEHUSI CONEPIKUT MEPBUUHOE
YCTPOWCTBO, KOTOPOE MOKET IMOAABATbH 3JIEKTPONUTAHUE B HArpy3Ky U HCTOYHUK IUTAHMS,
KOTOPBIE COAEPKATCS BO BTOPUYHOM YCTPOMCTBE, KOIZla EPBUYHOE YCTPONUCTBO MOACOEIUHEHO
K BTOPUYHOMY YCTPOMCTBY, IIPH 3TOM Harpy3ka HUCHapsieT UCTOYHMK a3pO30Jisi WM HarpeBaeT
HMCTOYHUK apOMaTH3aTOpPa, U UCTOYHUK MUTAHUsI MOKET MOAABATh 3JEKTPOIUTAHUE B HATPY3KY,
MPUYEM TMEPBUYHOE yCTPOUCTBO COAEPIKUT YIPABJISAIOLIY) YaCTh, KOTOPas MOXKET BBITOJIHSITh
NEPBBIN PEXUM JJIsl OJAYU SJEKTPONUTAHUS U3 NEPBUYHOIO YCTPONUCTBA B HArPy3Ky U BTOPOU
PEKUM ISl TOAAYH 3JIEKTPONMUTAHUS U3 IEPBUUHOIO YCTPOMCTBA B UCTOYHUK MUTAHUS, IPUUEM,
BO BPEMsI MEKy EPBBIM PEKUMOM U BTOPBIM PEKUMOM B MPOLIECCE, IO MEHBLIEH Mepe, OAHOTO
13 NIEPBOTo NMepexosa, KOTOPBIN SABJIAETCS MEPEXOAOM U3 NEPBOTO PEKMMa BO BTOPOU PEXKUM, U
BTOPOTO NEPEXO0Ja, KOTOPBIN SIBIAETCS MEPEXOAOM U3 BTOPOrO pPEXKUMA B MEPBBIA PEXUM,
YIPAaBJISIFOIIAsl YaCTh BBINOJHSIET MEPEXOAHBIN PEKUM, KOTOPBIM COACPKUT MEPEXOIHOE BpeMs
17151 U3MEHEHHUs [IPeABAPUTENIbHO 33JaHHOTO MEPEMEHHOI0 NapameTpa, OTHOCALLErocs K rmoaade
3JIEKTPONUTAHUS.

[0023] dpyroii BapHaHT OCYIIECTBICHHS HACTOSIIETO H300PETeHUsI COEPIKUT BTOPUUHOE
YCTPOMCTBO, KOTOPOE COAEPKUT HAIPY3KY JII UCIIAPEHUSI UCTOYHUKA a3pPO30Jis WIIM HAIrpeBaHUs
HMCTOYHUKA apOMAaTU3aTOPa U UCTOUYHMK MUTAHMSI, KOTOPBIA MOKET MMOJAABATH 3JIEKTPONUTAHUE B
HArpy3Ky U AOINYyCKAaeT MOAKIIOYEHHE K MEPBUYHOMY YCTPOMCTBY, KOTOPO€ MOXET IOAaBaTh
BJICKTPONMUTAHNUE B HATPY3KYy U UCTOUYHHUK MUTAHMS, IPU 3TOM BTOPUUHOE YCTPONUCTBO COAEPIKUT
YIOPABJISIFOLIYIO YaCTh, KOTOPAsk MOKET BBIIOIHATH NEPBBIN PEXKUM I OAAYU 3JIEKTPOIMUTAHUS
U3 MEePBUYHOIO YCTPONCTBA B HArpy3Ky M BTOPOH PEKUM IJIsl MOJAYU 3JIEKTPOIUTAHUS U3
MEePBUYHOIO YCTPOMCTBA B UCTOUYHMK NMUTAHUSA, NIPUYEM, BO BPEMs MEXKIy MNEPBBIM PEKUMOM U
BTOPBIM PEXUMOM B IPOLECCE, MO MEHbIIE Mepe, OJHOrO M3 IEPBOrO Mepexona, KOTOPBIH
SIBJISIETCSl TIEPEXOAOM U3 MEPBOr0 pekuMa BO BTOPOM pEXUM, U BTOPOrO NEPEXOAa, KOTOPBIN
SIBJIAETCSI TIEPEXOJOM M3 BTOPOrO PEKUMa B MEPBBIM PEXUM, YIPABJISAIOIIAS YaCTh BBIMOJHSAET
MEePEXOAHBIN PEXKUM, KOTOPBIN COAECPKUT MEPEXOHOE BPeMs AJiA U3MEHEHUs MPEeABAPUTEIBHO
3aJaHHOTO NIEPEMEHHOI0 MapaMeTpa, OTHOCALIErOCs K NOJa4Ye SJIEKTPOIUTAHUS.

ITOJIE3HBIE DO PEKTHI USOBPETEHHA

[0024] B cOOTBETCTBUU C HACTOSIINM H300pETEHUEM, MEPEKIIOYSHIE MEXIY PEKUMOM
3apsiAKM M PEXKUMOM MPSIMOrO HArpeBaHUsl MOJKET BbINOJHATBCSA IUIABHO, C FapaHTUEH €ro
Oe30macHOCTH U y100CTBA IS ITOJIb30BATENIS.

KPATKOE OITMCAHME YEPTEXEN

[0025] ®ur. 1 — koH}pUrypalHOHHas IuarpaMma KypuTenbHOW cuctembl 100 B
COOTBETCTBUH C BAPUAHTOM OCYILIECTBIICHHS HACTOSINEr0 N300PETEHMS.

Qur. 2 — NpUHLUNHAIBHASA DJIEKTPUYECKass CXeMa KypureiabHOM cucrembel 100 B
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COOTBETCTBHUH C BAPUAHTOM OCY LIIECTBJICHUS HACTOSILETO N300pETEHNUSI.

Qur. 3 — nepexoabl MEXAY COCTOSHUSIMU B 3JIEKTpU4ecKol cxeme 200 MpUMEHUTENBHO K
MHOECTBY PE€XHMMOB pabOThl B KypuTenbHOI cucreMe 100 B COOTBETCTBHM C BapHAHTOM
OCYILECTBIJICHHSI HACTOSINEr0 H300pEeTEHMS.

®ur. 4A - mnpumMep BPEMEHHONW AMArpaMMbl, IOKA3bIBAKOLIEH MNEPEXOAbl MEXKAY
COCTOSIHUSIMU KypUTeIbHOU cuctemsl 100, koraa pexxum NpsiMOro HarpeBaHus NEPEKII0YaeTCs B
PEXKUM 3aPSAIKHU.

Qur. 4B — npumep BPEMEHHOH AMAarpaMMbl, IOKA3bIBAKOILNEH MEPEXOAbl MEXKIY
COCTOSIHUSIMU KypuUTeNnbHONU cucteMbl 100, korma pexuM 3apsaku NMEPEKNIIoUaeTcs B PEXUM
MPsIMOTO HAarpeBaHUsI.

®Qur. 4C — mnpumep BpPEMEHHOH JuarpaMMbl, MOKa3bIBAIOLIEH MEPEXOIbl MEXAY
COCTOSIHUSIMU KypuTenbHOU cuctemsl 100, korna pexxuM NpsiMoro HarpeBaHusl NEPEKIIIOYAETCs B
PEXKUM 3aPSAIOKHU.

Qur. 4D - mnpumep BpPEMEHHOW AUArpaMMbl, MOKA3bIBAIOIIEH IEPEXOAbl MEXIy
COCTOSIHUSIMU KypUTeNbHOU cucteMbl 100, korma pexum 3apsiakyu NEPEeKJIOYaeTCs B PEXKUM
MPsIMOTO HArpEBaHUSI.

Qur. 5 — OJok—cxema MOCIEAOBATEIBPHOCTH Omnepauuii mpumMepHoro mponecca 500,
BBINOJIHSAEMOTO Y ITPABISFOINEH YacThiO (yIPaBIsoIei YacThio 134 1/iimu ypaBIisitoLIei 4acThiO
154) B xypurenbHOl cucreme 100 B COOTBETCTBHH C BAPUAHTOM OCYINECTBJICEHUS] HACTOSIILETrO
n300peTeHus 3a7aHusl, YTOOBI BBINOJHATH YIIPABIEHHUE JJIA MEPEKIIOUEHUs] MEXIY peXKMMaMu
paboTsl KypuTenbHOit cuctembl 100.

@ur. 6 — 610K—CcxXeMa MOCIIeA0BATENbHOCTH ONlepalnii Apyroi npuMepHoro mpouecca 600,
BBIMOJIHSIEMOTO Y ITPABJISIFOINEH YacThIO (Y MPABISIFOINEH YacThio 134 1/WiH ypaBJIstOLIe YaCThEO
154) B xypurenpHOl cucreme 100 B COOTBETCTBHH C BAPUAHTOM OCYINECTBJICHHUS] HACTOSIILETO
n300peTeHusi, YTOObI BBINOJHSTD YIPABJICHUE U MEPEKIIOUYCHUS MEXAY pekuMamMu padoThl
Ky puTenpHOU cucteMsl 100.

@dur. 7A — mpumep BO3AYX03a00OpPHOro MpoTouHOro kaHana 810, oOpa3oBaHHOTO BO
BTOPUYHOM ycCTporicTee 140.

@dur. 7B — mpumep BO3Qyx03a00pHOro MpoToyHOro kanaiga 820, oOpa3oBaHHOrO B
nepBU4YHOM ycTpoiictse 120.

OITMCAHHME BAPMAHTOB OCYIIIECTBJIEHUA

[0026] B mocnenyromem OnMMcaHuu BapUAHTBI OCY IIECTBJICHUST HACTOSIIETO N300pETeHHSI
noAPOOHO MOSICHAIOTCS CO CCBUIKOH Ha (DUTYPBI.

[0027] @ur. 1 sBisieTcst KOHPUrypaLMOHHON AMAarpaMMoi KypHuTenbHO# cuctemel 100 B

COOTBETCTBUU C BAPUAHTOM OCYICCTBJICHUSA HACTOALICTO I/1306peTeHI/IH. Cnez{yeT HAaIIOMHUTDb, YTO



¢ur. 1 npeacTaBisieT COOTBETCTBYIOIINE 3JIEMEHTBI, COAepIKaIuecs B Ky putenpHoi cucteme 100,
CXEMAaTHYECKH U KOHIIETITYaJbHO, M HE TOKa3bIBAET TOYHOI'O PACIOJIOKEHUs, POpPM, pa3MepoB,
B3aMMHOI'0 PAaCIIOJIOKEHU U MPOYEE COOTBETCTBYIOLIUX 3JIEMEHTOB U KYPUTEJIBHOH CUCTEMBI
100.

[0028] Kak mnokazano Ha ¢ur. 1, kypurenbHas cuctemMa 100 COmEpKUT MEPBUUHOE
ycrpoiictBo 120 u Bropuynoe yctpoiictBo 140. Kypurenbnas cucrema 100 umeer Takyro
KOHCTPYKLIMIO, YTO OHa MOXET MMETh NMepBYIO (JOPMY HCIOIBb30BAHUS, B KOTOPOW BTOPUYHOE
ycTpoiicTBO 140 3/IeKTPUYECKH COEAMHEHO C MEPBUYHBIM yCTpoHcTBOM 120, 1 BTOpyHO (hopmy
HCIIOJIb30BaHUs, B KOTOPON BTOPUYHOE YCTPOHCTBO 140 HE MMeeT 3JIeKTpUIECKOro COEANHEHUS C
nepBUYHBIM ycTpoiicTBoM 120. Hanpumep, 4To KacaeTcsi IpUMEpHOM Ky puTenbHOM cuctemsl 100,

nokasaHHo ©Ha ¢ur. 1, BrOpuUYHOE yCTPocTBO 140 >IEKTPUUECKH MONCOCOUHSETCS K

>
NepBUYHOMY yCTpoicTBY 120 moCpeacTBOM BCTaBKM BTOPUYHOro ycrpoiictea 140 B
COEIMHUTENBHBIN NOpT 122 B nepBUYHOM yCTpOHCTBE 120, U 3JIEKTPUYECKU OTCOEAUHSIETCS OT
nepBUYHOro ycrpoiicrea 120 mocpeacTBOM W3BI€YEHUsT BTOPUYHOrO ycrporctea 140 wus3
coequHUTENIbHOTO TopTa 122. B npyrom npumepe, 3J1eKTPUYECKOE COeOUHEHHE/pasbeIUHEHIE
nepBu4yHOro ycrporcrsa 120 wu BropuyHoro ycrporncrsa 140 MOXeT BBINOJIHATHCA
NPUCOEANHEHNEM/ OTCOEAMHEHNEM 3JIEKTPOIPOBOSIIEro Kabems, Hanpumep, kademst USB.

[0029] BropuuHoe yctpoiictBo 140 siBisieTcst yCTPONCTBOM Utsi 0Opa30BaHUsT a3PO30JIs
WIH IIapa, COAEpKAILero apoOMaTHYECKUN KOMIIOHEHT, IIOCPEACTBOM 3JIEKTPUYECKOrO HArPEBAHHUS
asposzonieoOpasyromero usnenuss 160 mna  kypenus. Ilomp3oBaTenb, KOTOPBIA  SIBISIETCS
KYPHJIBIIUKOM, MOXKET BJIBIXaTh a3pO30JIb WIH Map, 00pa3yeMblil BTOPHYHBIM yCTpoiicTBoM 140.
ITepsuunoe ycTpolicTBo 120 siBasieTCst yCTPONUCTBOM JIs1 MOAAYHN 3JIEKTPONUTAHUS BO BTOPUYHOE
ycrpotictBo 140 B mepBoii popme ncnosp3oBanus. B nepBoit popme HCMONB30BaHUS IEPBUYHOE
yCTpoucTBO 120 MOXKET 3apskaTh BTOPUYHBIA UCTOUHUK 148 muTaHus BO BTOPUYHOM YCTPOICTBE
140. Bropu4HOe yCTpOMCTBO MOKET IEHCTBOBATH C UCIIOJIb30BAHNEM BTOPUYHOIO UCTOYHUKA 148
NUTAHUS, COJEPIKAIIETroCst B HEM, BO BTOpo# (hopMe ucnonp3oBanust. Hanpumep, B ciydae, koraa
MPEIBAPUTENILHO 3a1aHHOE KOJIMYECTBO 3JIEKTPOIHEPIUU U3 BTOPUYHOIO UCTOYHUKA 148 nutanus
pacxonyeTtcs B KypurenbHOH cucteme 100 Bo BTOpoit hopme rcronp3oBanus, popma U3MEHSIETCS
oOpaTHO Ha nepBy0 Gopmy ucnonb3oBanus. [Tocie Bo3BpaTa B nepByr0 GOpMy HCHIOIB30BAHUS,
BTOpPHYHOE ycTpoiicTBo 140 MokeT obecrnedynBaTh MOA3APSOKY BTOPUYHOTO HUCTOYHHMKA 148
MUTaHUsI OCPEACTBOM JAOIYCKA MOAAYM 3JIEKTPONMUTAHMS M3 MEPBUYHOro ycrporctea 120, u,
JOTIOTHATEIBHO, MOKET MPSIMO HarpeBaTh adpo3oieodpasyromiee u3aenue 160 ¢ uCrnoip30BaHuEM
3JIEKTPONUTAHUS, TOJABAEMOr0 U3 MEPBUYHOrO ycTpolicTtea 120.

[0030] Kak moxasano Ha ¢ur. 1, BropuuHOoe ycrpoiictBo 140 comepkut uactb 142

yAEPKUBAHUS a3p030JIe00pa3yomero usneins, Harpysky 144, ympaensomyro cxemy 146,



BTOPUYHBIN MCTOYHUK 148 mnwuraHusA, 4actb 152 1 NOJIB30BATENBCKOrO  YIPABIICHMUS,
YOPAaBIAKINYK 4acTb 154 u mamate 156, Hanpumep, BTOpumuyHOE ycTpoicTtBo 140
CKOHCTPYHPOBAHO C BO3MOXKHOCTBIO HAJIUYHSI Y HErO (POpPMBI U pa3Mepa, KOTOPbIE MPUTOIHBI IS
BABIXaHMs IOJIb30BATEIEM a’po30isl WU napa. Hanmpumep, monb3oBarenb MOXKET AepXKaTb
BTOpUYHOE yCTpoHCcTBO 140 cBOMMHM manmpliamu U KypuTh ero. Hampumep, BHewmHss Qopma
BTOPUYHOTO yCTpoHcTBa 140 MOXKeT OBITh NPUOIM3UTENBHO LIMIIMHAPHYECKOH, TOT0OHOM hopme
CUrapeThbl; OHaKO, (hopMa He OrpaHHUYEHa BhIIIEOMUCAHHON (DOPMO, U yCTPONCTBO MOXKET UMETh
KOHCTPYKIHIO C JIF0OO# mpyroii (opMoii i pa3sMepoM.

[0031] Yactp 142 ynep:kuBaHHUS a3p0O30J1e00pa3yIONIEro U3AENHs SIBJISIETCS MOJIOCTHIO,
BBITIOJTHEHHON C BO3MOXKHOCTBIO YIEp:KUBAaHUS a’3po3osieodpasyromiero uznenaus 160. Takum
obOpa3om, Yactb 142 ypaep:KUBaHUS adPO30JEO0PA3YIOIMIEro U3IAEIHS MOXKET UMETh (hOopMmy,
COOTBETCTBYKOLLY IO dhopme a3p030J1e00pas3yoIIero W3JIEeNHS 160. Hanpuwmep,
asposonieobpasyromiee usnenane 160 MOXKeT comepikaTh TBEPIbI MCXOIHBIM MaTepuan s
a’po3osis, CHOPMHUPOBAHHBIH B (OpMe UWIMHIPUYECKOH TAJOYKH, WMEKIIed Iuamerp,
noo0HbIN nuameTpy curaperbl. @ur. 1 n3o0paskaeT BTopuuHOe ycTpoicTBO 140 B cocTOsIHUY, B
KOTOPOM aspososieobpasyromee m3genue 160, BBIMOJTHEHHOE BBIIICONMUCAHHBIM 00pa3oMm,
BCTaBJICHO B YacTh 142 ynepsKuBaHHs a3po30Jieo0pa3yrolero maenus. Hanpumep, MCXOIHbBIN
MaTepHaj AJisi a3PO30Jisi BBITIOJHSIIOT MOCPEICTBOM O0OpabOTKH pe3aHoro Tadaka MM UCXOTHOTO
Ta0ayHOro MarepHaja, WMEIOIIEro TIPaHyJIUPOBAHHYI (OpMYy WM MOPOLIKOBYIO (HopMmy,
KOTOpBI BbIAENAET BKYCOBOM KOMIIOHEHT [JIl BIBIXaHUS 3amaxa, KOrja €ro HarpeBaroT, C
obecrieueHreM LIMIMHIPUYECKOH (pOpMBI M 100aBIEHHEM B Hee MCTOYHHKA a3PO30Jisl B JKUIKOH
¢dopme. I1pu 5TOM, B HACTOSIIEM BapUaHTE OCYLIECTBICHHUSI UCXOAHBIH MaTepual IJisl a3pO30IIs
W/WJIM MCTOYHHMK a’3p030Jisi (YHKIMOHUPYIOT KaK MCTOYHHK apoMaTh3aropa. Kak mokasaHo Ha
dur. 1, asposoneobpasyromee wnenue 160 yaep:kuBaeTcss 4YacTbio 142  ynepsKUBaHWSI
a’po30sie00pasyroero u3Aenuss TakuM oOpa3oM, 4YTO KOHLIEBas U OCHOBHAs 4YacTh
aspososieodpasyromiero u3nenust 160, KOTopasi CONEPKUT UCXOAHBIA MaTepuaj IJIsl adpo30Jis,
BMeIIaeTcss B 4acTu 142 yaep:KUBaHUS adp0O30Je00pasyIoIero u3AeNnus, U IPyrod KOHeIl
aspososeobpasyromero u3nenust 160 mpomosrkaercss HapyKy M3 4HactH 142 ynepsKMBaHUS
asposzojneobpasyromero usgenus. llomp3oBaTenb  MOXKET  OCYINECTBJISATh  KypeHHe, ¢
yIep>KUBAHUEM BO PTy KOHIIA a3po30Jieodpas3yroriero usaenus 160, KOTOPhIid BRICTYAET U3 4YaCTH
142 ynepsxuBaHus a3p030J1€00Pa3yIOIIEro U3EIHs.

[0032] C yuerom ymoOCTBa UCHOJB30OBAHUS, BTOPUYHOE YycTpoiictBo 140,
NPEATIOYTUTENILHO, BBIOIHAETCS ¢ obecredeHneM popmbl, OAOOHOH hopMe OOBIMHOI CUrapeThl.
Ilpu »5TOM, cCylLlecTByeT OrpaHUYE€HHE, CBA3aHHOE C PACIOJIOKEHHUEM 3JIEKTPUUYECKHUX

KOMIIOHEHTOB BHYTPHU BTOPUYHOrO ycTpomcTBa 140, MOCKOJIBKY BTOPUYHOE yCTpPOUCTBO 140
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UMEeT TMONYI dHacTh 142 ynepkuBaHus adpo3oneoOpasyromero uzgenus. CrenoBaTesbHO,
BTOPUYHBIH HMCTOYHUK 148 mMTaHUS SBISIETCS, MPEANOYTHTENBHO, HEOOJBIINUM, TaK YTO €ro
€MKOCTb JIOJKHA OBITh OTHOCUTENBHO HeOOMbIoNH. C Ipyroii CTOPOHBI, MOCKOJIBKY B IEPBUYHOM
ycTpoiictBe 120 Takoe OrpaHuueHHE OTCYTCTBYET, TO IIeJIeCOOOpPasHO CO3[aTh IMEePBUYHBIN
UCTOYHUK 126 MUTaHUS, UMEIOLIHI €MKOCTb, JOCTATOYHO OOJBIIYIO MO CPABHEHHIO C €MKOCTHIO
BTOPUYHOIO UCTOYHMKA 148 mmraHus, 4ToOBI CAenaTh NEPBHYHBIA MCTOYHUK 126 muTaHUSA
CTIOCOOHBIM  3apspKaTh BTOPUYHBIH HCTOYHUK 148 mnwuTaHus MHOXeCTBO pa3. Hampumep,
1esecoo0pasHo 3a/1aTh €MKOCTh MEPBHYHOrO MCTOYHMKA 126 mutanus B 5—40 pa3 Oosbiie
€MKOCTH BTOPUYHOIO UCTOYHUKA 148 mUTaHUs, ONHAKO, TPU 3TOM, TUANA30H OTHOLIEHUN MEXKIY
€MKOCTSIMH HE OTPaHHYeH YIOMSHYThIM Arana3oHoM. L{enecoobpasHo Takke, 9TOObI KaXKAbIi U3
NEePBUYHOTO UCTOYHMKA 126 mMHUTaHHMS U BTOPUYHOTO UCTOYHHKA 148 muTtaHust ObUT BBINOJHEH C
UCTIOJIb30BAaHUEM JINTUH—MOHHON aKKyMYJIATOPHOH OaTapeu; OHAKO, KOHCTPY KUK HCTOYHHKOB
MUTAHUs1 HE OTPAaHUYEHBI STUM.

[0033] AspozoneoOpasyrommee wusgenue 160 wu  wacte 142 ynep:KuBaHUS
a3p030J1e00pa3yoIEero M3Aeauss MOTyT OBITh BBINOJHEHbI C OOeCreYeHneM KOHCTPYKLHUH,
OTJIMYAIOINUXCST OT KOHCTPYKIWH, MoKa3aHHbIX Ha ¢ur. 1. Hampumep, asposoneobpasyromiee
mpenue 160 MoxerT OBITb HMCTOYHHUKOM a3po30Jis, KOTOPBHIH HMeeT (OpMy IKUIKOCTH,
BKJIIOYAKOIIeH B ceOsl apoMaTHYeCKHUH KOMITOHEHT (MCTOYHMK apomarusaropa). Hampumep,
KUJKUH HCTOYHHUK a3pO030Jisl, BKIOYAOIMUN B ce0sf apOMaTHUEeCKUN KOMIIOHEHT (MCTOYHHUK
apoMaTH3aTOpPa), ABJISAETCA TAKUM IOJIHOJIOM, KaK TJMLEPHH, MPOIMIEHTJIUKOIb UIH TOAO0OHbIH
NOJUOJ, B KOTOPBI BKIKOYEH HUKOTHHOBBI KOMIIOHEHT. B HacTosmem BapuaHTte
OCYLIECTBJICHHUSI HCTOYHUK a3p030J1s1 (PyHKIIMOHUPYET KaKk UCTOYHHMK apoMaTusatopa. B ciyuae,
Koraa adpososieodpasyroiee usnenue 160 siBJsieTcss HCTOYHHUKOM a3p030Jisi, BKIIFOYAIOIIUM B ceOsI
apOMATUYECKUH KOMIIOHEHT (MCTOYHUK apoMaTu3aropa), 4Yacte 142  yoep:KuBaHHA
a3p030J1e00pa3yOLIEro U3AEIUs BbIMOJIHEHA C UCTIOJIB30BAHUEM BOJIOKOHHOTO HJIM MOPUCTOTO
MarepHaia, HalpuMep, CTEKJIOBOJIOKOH, MOPUCTON KEPAMUKH MJIH YE€ro—TO MOJOOHOTrO, YTOOBI
yA€PKUBATh UICTOUYHHUK a3PO030Jis B POPME JKUAKOCTH MOJOCTSIMHI MEKTY BOJIOKHAMH HJIH B ITOPAXx,
HalpuMep, B MOPUCTOM Marepuane. B kadecTBe anbTepHATUBBL, 4acTb 142 yaep:KUBaHUs
a3p030J1e00pa3yoLWEero M3AeNusl MOKET OBITh BBIMOJHEHA B BHIE €MKOCTH ISl XPaHEHHs
JKUAKOCTU. B TakoM KOHCTPYKLMH BTOPUYHOE YCTPOUCTBO 140 AOMOIHUTENBHO COAEPHKUT
MYHALITY 9HbIH 37eMeHT. [lonp30BaTenb MOKET BABIXaTh 00pa3yeMblil a3po30Jb WM Map, MpU
YAEP;KUBAHUU My HALITY4YHOIO 3JIEMEHTA BO PTY.

[0034] Harpyska 144 sBnsieTcsi HarpeBaTelIbHbIM 3JIEMEHTOM [JIs1 3JIEKTPUYECKOrO
HarpeBaHusi a’pososieodpasyromiero usnenust 160, yaep:kuBaeMoro B 4actu 142 ynepsKuBaHHS

asposonieodpasyromero u3nenusi. Harpyska 144 pacnonaraercs ¢ BO3MOKHOCTBEO HAXOXKICHUS B
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KOHTAaKTe C a3po30ieodpasyromum u3aenuem 160 wim O1r3K0 K a3p0o3051e00pa3yoimeMy U3IeTHU0
160, yToOBI Harpy3ka Morjia HarpeBaTh a’spo3oieoOpasyroree usngenue 160. Bo BTopoii hopme
UCIIOJIb30BAHUs, KOrZla BTOPUYHOE YCTPOHCTBO 140 OTCOEAMHEHO OT MEPBUYHOIO yCTPONCTBA
120, wnarpyska 144 mHarpeBaer aspososieoOpasyromee wusgenue 160 ¢ HCIOIB30BAHHEM
SJIEKTPONUTAHUS, IOJAaBAEMOr0 W3 BTOPUYHOIO HCTOYHMKA 148 mnuTaHus BO BTOPUYHOM
ycrpotictee 140. B mepBoii ¢opme HCHOIB30BAHUS, B KOTOPOH BTOPUYHOE yCTpocTBO 140
COEMHEHO ¢ TMepBUYHBIM ycTporcTBOM 120, Harpyska 144 HarpeBaeT a’po3osieoOpasyroliee
n3nenue 160 ¢ UCOap30BaHUEM BJIEKTPONMUTAHMS, [TOAABAEMOI0 U3 IEPBUYHOIO ycTporicTsa 120.
ITpu sTOM, B citydae, korna aspososieodpasytoinee usaenue 160 cConepKUT HCTOYHUK adPO30Jis U
UCXOIHBIA MaTepuan Uil a3po30isi, adpo30yib O00pa3yeTcss MPH MOBBIIEHHH TEMIIEPaTyphbl
HUCTOYHHKA a3pO30Jisi IOCPEICTBOM HArpeBaHUs adypo3ojieodpasyromero uzneaus 160 Harpy3koi
144, xak obbscHsOCH BhIe. HampoTus, B ciyvae, koraa aspo3osieodpasyroiiee usnenue 160
CONEPKUT KUAKUN HCTOYHUK adPO30Jisi, BKIIIOUAOIIMN B ce0s apoMaTU4eCKUi KOMITOHEHT
(MCTOYHHK apOMaTH3aTOPa), a3PO30JIb MOKET ObITh 0OpPa30BaH MPSIMbIM HATPEBAHUEM HCTOUHUKA
a’po30Jis Harpy3kou 144.

[0035] dnst obecriedeHrst HAXOXKACHUS HArpy3ku 144 u a3po30s1e00pasyronero u3nesus
160 B KkOHTakTe APYr ¢ APYTOM MOXKHO HCIONB30BaTh J000e pacrnoioxkenue. Hampumep,
Harpy3ka 144 woxeTr pacnonaratbCs Tak, 4TO Harpyska 144 BBIXOOUT Ha NOBEPXHOCTb
BHYTpPEHHe! CTeHKU YacTu 142 ynep:kuBaHus a3po30Jieo0pasyoliero u3aenus. B coorsercTeun
C BBILIEYKA3aHHBIM DPACIOJIOKEHUEM, KOTa a’posoiieoOpasyromiee usnenue 160 BCTaBieHO B
yacte 142 yaepKuBaHUS a3p030j1e00pasyIoOLero U3Aeus, BHEIHss mnepudepuueckas
MOBEPXHOCTh  adpososieodOpasyromiero usgenusi 160  (Hampumep, OOKOBasi TMOBEPXHOCTb
IWJTHHAPUYECKONW TIAJIOYKH) BBIMOJHEHA C BO3MOXHOCTBIO KOHTAKTa C Harpy3koi 144;
CIIeIOBATENIbHO, a’po3osiecOpasyromiee wu3genue 160 MOXKET HarpeBaTbCsi OT BHEIIHEH
nepudepudeckoil yactu. B gpyrom mpumepe Harpyska 144 MOXKET BXOIUTb B HCXOJHBIM
MaTepuan JUisi a3po30Jisi (TIOCPENCTBOM TOTpyKeHHsI Harpy3ku 144 B MCXOIHBIN MaTepua s
a’po30Jisi), Korma a’posojieodpasyromee uznenne 160 BcTaBieHO B 4acTh 142 yaepskUBaHUS
aspososneodpasyromero u3nenus. B Takol KOHCTPyKUMM Harpy3ka 144 MoxeT HarpeBarth
asposoneodpasyromiee usnenue 160 u3HyTpu naHHOTO U3aenus. [Ipu 5TOM clielyeT MOMHUTB, YTO,
BMECTO PACIOJIOKEHUs] HArpy3ku 144 B HEMOCPEICTBEHHOM KOHTAKTe C a3p030Jie00pasy oM
m3nenueM 160, Harpyska 144 MoxeT pacnosaratbCsi Tak, YTO OHA HAXOAUTCS B MOJIOXKEHUHU OKOJIO
asposonieodpasyromero usnenust 160, mpuueM MOJIOKEHUE SIBJISIETCS JTOCTATOYHO OJU3KUM K
aspososieodpasyromemy maenuro 160, u mosromy asposoneodpasyromee usznenne 160 moxer
HarpeBaTbCs HArpy3kou 144.

[0036] Bropuunbiii UCTOYHMK 148 mUTaHUS ABJSETCS UCTOYHUKOM IUTAHMUS,
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UCTIONIb3Y €MBIM JUIS TIPUBENCHUS B JIEHCTBHE BTOpHUYHOrO ycrpoiictBa 140 BO BTOpOH (popme
UCIIOJIb30BaHusl. BTOpuYHBIA UCTOYHMK 148 mNUTaHUS MOXKET IMOAABATb JJIEKTPOIUTAHHUE B
Harpy3ky 144 dgepe3 ympasnsroimyro cxemy 146. OcraTouHas 3apsiiHas €eMKOCTb BTOPUYHOTO
UCTOYHUKA 148 muTaHus CHWXKAETCsl, KOTAa 3JEKTPONUTAHUE MOAETCs B HArpy3Ky 144; ognako,
MOCKOJIbKY BTOPHYHBIM HCTOYHMK 148 nuTanus 3apsbkaercs NEepBUYHBIM ycTpolicTBoMm 120 B
nepBoii (hopMe HCTONB30BAHMS, TO OCTATOYHAS 3apsiiHAsl €eMKOCTh BTOPUYHOTO MCTOYHHMKA 148
MUTAHUS] MOXKET BOCCTAHABINUBATHCSI.

[0037] YacTp 152 nisi moJb30BaTENbCKOrO YIIPABJIEHUS BBINOJHEHA C BO3MOKHOCTBIO
IpUeMa YIPaBJSIFOLIINX MAHUIY JIALIUK OJB30BATENS 110 OTHOLIEHUIO K BTOPUYHOMY YCTPOHCTBY
140. Hanpumep, MaHUMYJISLUUU MOJIb30BATENS 10 OTHOLIEHHUIO K BTOPUYHOMY yCTpoicTBy 140
BKJIFOYAET B ce0s1 KOMaHIy MycCKa IS 3aIyCKa BTOPUYHOrO ycTpoiicTea 140 n koMaHay mogadu
NMUTAHUs AJI1 MOJA4YU 3JIEKTponuTaHus B Harpysky 144. Hacte 152 nns monap30BaTenbCcKoOro
yIIPaBJIEHUsI MOKET COAEPKATh 4aCTh BbIAAYN KOMAaHbI Iy CKa [IJIs1 BBOA KOMAaH/bl yCKa U 4aCTh
BbIIAYM KOMAaHIbl IOAAYM MHUTAaHHUA Ui BBOJA KOMAaHIbl MOAAYM MHUTAHUSA, IPU 3TOM
BBILIEY [IOMSIHY ThI€ YAaCTU OTAEJIEHBI APYT OT APYTra, WIK MOXET COAEPKATh EAUHCTBEHHY IO 4acThb
BbIIAYM KOMAaHJ, KOTOpPas MOXET NPUHUMAaTb KAaK KOMaHAy IyCKa, TaK U KOMaHIy NOJAa4u
nutaHusi. Hampumep, dacte 152 11s MONB30BATENILCKOTO VIIPABJICHUS BBIMIOJHEHAa B (opme
KHOTIKH, IEPEKIIF0UATEIsA, 3JIEMEHTA YIIPABIEHUs, pbluara, TAKTUIBHOTO JATYHKA I TIOAOOHOTO
yCTPOMCTBA, KOTOPBIM MOXKET (PU3NUECKH MAHUITYJINPOBATH MOJb30BATEIb.

[0038] Vmnpapmsiromass yacte 154  sBisieTCS 3JEKTPOHHBIM CXEMHBIM  MOZYJIEM,
BBITIOJIHEHHBIM B BU1€ MUKPOIIPOLIECCOPA UJI MUKPOKOMITBIOTEPA U 3aIIPOrPAMMUPOBAHHBIM IS
ynpaeineHuss paboToil BTOpuuyHOro ycrpoiictBa 140 B COOTBETCTBUH C KOMITBIOTEPHO—
BBITIOJTHSIEMBIMH KOMAaHJAMH, XpaHAWUMHUCS B naMatu 156. Ilamsate 156 sBisieTcss HOCUTEIEM
uHpopmanuy, Hanpumep, MOCTOSTHHON mamMsATbi0 (ROM), maMsTBIO ¢ MPOU3BOJILHONM BBIOOPKOI
(RAM), pmdm—namsarero u Tak panee. Ilamsarb 156 XpaHUT, JOMONHUTEIBHO K KOMIIBEOTEPHO—
BBIMIOJTHSIEMBIM KOMAHJaM, J1aHHbIE HACTPOHKH, HEOOXOAMMBIE I YNPABJIEHUS BTOPUYHBIM
ycTrpolictsoM 140.

[0039] Kak mnokazano Ha ¢ur. 1 wu 2, mepBuuyHOe ycTpoiicTBO 120 comepKuT
COeMHUTENBHBIN NOpT 122, cxemy 124 nmopmadu 3j1€KTPONMTAHMS, MEPBUYHBIA UCTOYHHUK 126
NUTaHusA, 4acTh 132 s MONB30BATENbCKOrO YIPABJIEHUS, YIPABIAKOLWAsA 4acTh 134 U maMsATh
136. BrplmenepeyuciieHHble COOTBETCTBYIOLIME BJEMEHThl B IEPBUYHOM ycTpoiicTBe 120
3aKJIIOUEHBI, HAlpUMep, B OCHOBHON koprycHoi udactu 120A mnepsuuHOro yctpoiicrsa 120.
ITepBudnoe ycTpoiictBo 120 DOMONHHUTENHHO COAEPKUT (PUKCUPYOIMYH0 9acTh 120B, koTopas
uMeeT BHJ Kojmayka Ha ¢ur. 1. Kak nokasano Ha ¢ur. 1, xonmnauok 120B npukperuieH k BepxHei

4aCTH OCHOBHOM KopIycHO# yactu 120A nocpeacTsom 3aueruienus konmnadka 120B ¢ ocHOBHO
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xoprnycHoi yacTeo 120A Ha mapuupe 120C, Tak 4TO OCHOBHasl KopmycHasi 4yacTb 120A MoxeT
OTKpBIBaThCs/3aKpbiBaThcsd. Pur. 1 mokaspiBaeT mepBUYHOE yCTPOcTBO 120 B COCTOSIHHMHM, B
KOTOpOoM kosnadok 120B otkpeIT. B cocTosinuu, B kOTOpoM koamnadok 120B 3akpeIT, kOnmadok
120B ynepsxuBaer BTopudHoe ycTpoicTBO 140 Takum 0Opa3oM, 4To BTOPHUHOE yCTpoiicTBO 140,
BCTaBJICHHOE B COEAMHUTENbHBbIN NOPT 122, He BbINAAAaeT U3 COCAUHUTENBHOro mnopra 122.
Konmnauok 120B MokeT ObITh KOJIMAYKOM, CIBUTAOIIUMCS NPH OTKPBIBAHMK/3aKpbIBaHUU. B
Ka4yecTBe aJbTePHATHBBI, BMECTO co3maHus (ukcupyromeit dactu 120B B ¢dopme kosmauka,
¢dukcupyromas 4acte 120B MokeT ObITh CKOHCTPYMPOBaHA C UCIIOJBb30BAHUEM OTJIMYAOLIETOCs
3JIEMEHTa, KOTOPBIN CIOCOOEH OrpaHWYMBATH NEpPEMELIeHHe BTOPUYHOro ycTpoictsa 140,
(Hampumep, B BHIE KOHCTPYKLHUHU JUIsl 3aleTJIEHUs] CKOObI ¢ BTOPUYHBIM yCTpoHcTBOM 140,
KOHCTPY KLIUH, UCTIONB3YIOLIEH CHITy MATHUTHOTO MPUTSDKEHUS U TaK Jajiee).

[0040] CoemunuTenbHbIl TOpT 122 SBISIETCS TMOJOCTBIO, B KOTOPOW BMELIAETCS
BTOpHYHOEe ycTpoicTBo 140 B mepBoii (hopMe HCHONB30BaHUS KypuTenapHOW cucteMbl 100.
CoenunurenbHblii BbIBOJ 146—1 BTOpHuUHOro ycrpoiictBa 140 BBIMONHEH C BO3MOKHOCTBIO
KOHTAaKTa C COEIUWHUTENIbHBIM BBIBOAOM 124-2 B CcOeAUMHUTENBHOM MNOPTYy 122 Ha CTOpOHE
NEepPBUYHOrO ycTpoicTea 120, korga BTOpU4HOE yCTPOUCTBO 140 BCTaBIAIOT B COEAUHUTEIbHBIN
nopt 122. CoenunutenbHbIl BbIBOA 146—1 sBisSieTCS BBIBOJOM, KOTOPBIN SIBJIAETCS YaCThIO
yopasisirolmen cxemol 146 Bropuynoro ycrponcrtsa 140, m coeauHUTENbHBIN BbIBOA 124-2
SIBJISIETCS BBIBOJIOM, KOTOPBIN SIBJIIETCS YaCTHIO CXeMbl 124 nogavu 3J1eKTPONUTaHUS IEPBUYHOTO
ycrporictea 120. IlocpencTBOM MCHONB30BaHUS BBILMICONMMCAHHBIX BBIBOJOB, BTOPUYHOE
ycTpoiicTBO 140 31€KTpUYeCKH MOACOSIUHAETCS K NEPBUYHOMY yCTpoicTBy 120.

[0041] IlepBuuHblii HCTOUYHUK 126 TIUTAHUS SBJISIETCS HMCTOUYHUKOM ITUTaHUS,
UCTIOJNIb3Y EMBIM JIJIsl TIOAAYH SJIEKTPOMUTAHK BO BTOpPHYHOE ycTpoiicTBo 140 B mepBoii gopme
ucnonb3oBaHus. B cnyuae, xorma kypurenpHas cucrema 100 BKIIOUEH B PEXUM 3apsliKy,
KOTOPBIH MOSICHAETCS] B NaJIbHEHIEM, B MEepBOH (popMe HCIOIB30BAHUS, IEPBUYHbIA HCTOYHHK
126 nutaHus 3apskaeT BTOPUYHBIM HUCTOYHMUK 148 murtaHus BO BTOPUYHOM ycCTpoicTee 140
MOCPEACTBOM CXeMbl 124 monauu 3JeKTpOnuTaHus U ynpasisroneit cxemsl 146. Kpome Toro, B
ciy4ae, Koraa KypurenbHas cucteMa 100 BkIIIOUEHa B PeXXUM MPSIMOIO HArpeBaHMUsl, KOTOPBIH
NOSICHSIETCST B JaJIbHEeHIeM, B MepBod (OpMe HCIONb30BAHMSA, NMEPBUYHBIA HUCTOYHHK 126
MUTaHUSI MOKET MOAABaTh JJIEKTPONMUTaHUE B Harpy3ky 144 Bo BropuuHOM ycTpoiictee 140
MOCPEACTBOM cxeMbl 124 monauu 31eKTpOonUTaHus U ynpasistolieii cxemel 146. CienoaTenbsHo,
cpasy ImocJje TOro, Kak BTOpPUYHOE YCTPOUCTBO 140 BCTaBIAIOT B COCAUHUTENBHBIN NOPT 122, u
0e3 HeoOXOAMMOCTH OXXHIAHHSI BOCCTAHOBJIEHHS OCTATOYHON 3apsAHONH €MKOCTH BTOPUYHOTO
ucTouHuka 148 nuraHus BO BTOpUYHOM ycTpouctee 140, marpyska 144 BO BTOPHYHOM

ycTpoiictBe 140 moker HarpeBaTh a’posojieoOpasyromee usnenue 160 3a cueT MOMy4YeHUs
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3JIEKTPONUTAHUS U3 MEPBUYHOIO UCTOYHUKA 126 nmuTaHus. XOTsl OCTATOYHAs 3apsifHasl eMKOCTh
NEPBUYHOIO MCTOYHUKA 126 NHUTaHUS YMEHBINAETCs, €CJIM BJIEKTPOINUTAHUE IOAAETCS BO
BTOPUYHOE yCTPONCTBO 140, ocTaTO4YHas 3apsAiHAsl €MKOCTh IEPBUYHOIO UCTOYHUKA 126 nuTaHus
MOXET BOCCTAHABIIMBATLCS €ro 3apsAKOM OT BHELIHEro 3apsaHOrO yCTPOWCTBAa (KOTOpOe He
NIOKa3aHO Ha (purype) uepe3 BHEIIHHUI COIMHUTENbHBIN BBIBOJ (KOTOPBII HE MOKa3aH Ha Gurype).

[0042] YacTp 132 nist mOb30BATEIBCKOTO YIIPABJICHHUS BBIMOJHEHA TAKUM 00pa3oM, 4TO
OHAa MOXET INPUHUMATh YMPABJSAIOLIYI0O MAHMIYJSILMIO IOJB30BATENs IO OTHOLIEHHIO K
NepBUYHOMY yCTpoHCTBY 120. MaHumymasuus nmosb30BaTesss MO OTHOLIEHUIO K MEPBUYHOMY
ycTpoiicTBy 120 BKIIFOYaeT B ce0s1 yIPaBIISIOLIY 0 KOMaHAY,, HApUMep, Jisl 00ecreueH st Ioaauu
3JIEKTPONUTAHUs BO BTOpU4HOE ycTporicTo 140. Hanpumep, yacte 132 as1s1 noab30BaTENbCKOTO
yIpaBJICHUS] BBINOJHEHA B (pOpME KHOIKH, MEPEKIIFYaTeNs, 3JEMEHTa YIPaBJICHUs, pblyara,
TAKTWJIBHOTO  JaTYWKa WM TOJOOHOrO  YCTPOHCTBA, KOTOPBIM MOXeT (pr3muecku
MaHUITY TUPOBATH MOJIb30BATENb.

[0043] Vmnpapmsromasi 4acTe 134  sBisIeTCS 3JEKTPOHHBIM CXEMHBIM  MOZYJIEM,
BBITMIOJIHEHHBIM B BU/I€ MUKPOIIPOLIECCOPA WJIH MUKPOKOMITBIOTEPA U 3AIIPOTrPAMMHUPOBAHHBIM 115
yOpaBieHus: paboTOH mepBUYHOro ycrpodcrBa 120 B COOTBETCTBUM C KOMITBIOTEPHO—
BBIMOJIHAEMBIMA KOMAaHAaMU, XpaHsamuMucs B namsatu 136. Ilamsate 136 sBasgercs Hocurenem
uapopmarnuy, Hanpumep, ROM, RAM, ¢mm—namsareio u tak nanee. Ilamsate 156 xpanwr,
JOTIOJTHUTENBHO K KOMITBIOTEPHO—BBITIOJIHIEMbIM KOMaH/aM, 1aHHbIE HACTPONKU, HEOOXOUMbIE
IUTs1 yIIpaBJIEHUs] IEPBUYHBIM yCTPOUCTBOM 120.

[0044] ®ur. 2 sBasieTCs NPUHLUIHAIBHON 3JIEKTPUUECKON CXEMOI Ky pUTENIbHON CUCTEMBI
100 B COOTBETCTBHHU C BapUAHTOM OCYIIECTBIICHUS HacTosAlero nzodperenus. Kak mokasano Ha
¢ur. 2, snextpudeckas cxema 200 B kyputenbHol cucreme 100 comepkut cxemy 124 monmauu
3JIEKTPONUTAHUS B MEPBUYHOE yCTPOMCTBO 120 M ympaBisawomyr cxemy 146 BO BTOPUYHOM
yctpoiictBe 140. Cxema 124 nopayu 31eKTPONUTAaHUs B EPBUYHOM ycTpolicTBe 120 comepkut
npeodpazosatenb DC/DC 124—1 (nmpeobpaszoBaTeiib NOCTOSIHHOTO HAMPSIKEHUST B TIOCTOSIHHOE) U
coenuHUTENbHBINA BbIBOA 124-2. IIpeoOpazoarens DC/DC 124—1 nmoBwlaeT w/Wiu MOHMKAET
HanpsDKEHUWE MEePBUYHOIO MCTOYHMKA 126 mNHUTaHuss B COOTBETCTBUM C  YIPABICHHUEM
yOpaBisiroImeil 4acTeio (ympasisiromield 4dacTeto 134 B mepBuyHOM ycTpoiictBe 120 wm
ynpasisiromeii yacteto 154 BO BTOpH4YHOM ycTpoiictBe 140) i peryJuUpOBKH BBIXOZHOTO
HanpspkeHust nepsudHoro ycrpoiictea 120. C  gpyroft CTOpoHBL, B OOIIEM, ITOCKOJBKY
npeoOpazoBatenne DC/DC  mMeeT pexuM peryJiupoOBaHUsl HANpPsDKEHUS UL PETYJIHPOBKH
BBIXOAHOTO HANPSDKEHWs M TOKOBBIH pPEXUM (IO 3JIEKTPOIHEPTHM) Ui PEryJIUPOBAHHS
BBIXOAHOTO TOKa (3JeKTpo3Heprun), To npeodpasosarens DC/DC 124-1 moxer perynnpoBaTh

BBIXOAHOH TOK (3JIEKTPO’HEPTHIO) NMepBUYHOrO ycrpoiictea 120. Ympasnsromas cxema 146 Bo
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BTOPUYHOM ycTpoiicTBe 140 comepsxut nepsbiil nepexntouaTens SW1, BTopoli nepexsitouaTenb
SW2, tperuii nepexmoydarens SW3, yerBepThiii nepexarodaTensb SW4 U CoenMHUTENbHbBIN BBIBOJ
146-1. Kaxnawiii u3 nepexmovatenet SWI1, SW2, SW3 u SW4 gsusercs snekTpudeckum
nepeKyrouaTeNieM, HalpuMep, TPAH3UCTOPOM WM MNOAOOHBIM YCTPOHCTBOM, U  KasKAbIH
NepeKIIouaTeNlb HHAUBUAYAIBHO YIIPABISAETCS YNPaBIAOLEH 4acThio (YIPaBISIOMIEH 4acThiO
154 Bo BTOpHYHOM ycTpoiicTBe 140 w/unu ynpasinsroieii yacteio 134 B IepBHYHOM yCTPOHCTBE
120), nans mepexrYeHHs BO BKJIIOYEHHOE COCTOSIHUE W BBIKJIFOYEHHOE COCTOSTHHE.
Onextpuueckas cxema 200 cozmaeTcst BCTAaBKOM BTOPUYHOTO ycTpoiicTsa 140 B COETUHUTENbHBIIH
nopt 122 nepBuyHOro ycrporicrsa 120 aist 3J€KTPUUECKOrO MOACOCNUHEHUS K MEPBUYHOMY
ycTpoicTBY 120 mOCpEenCTBOM COENMHUTENBHOrO BbiBOAAa 146—1 Ha CTOpOHE BTOPUUYHOIO
ycrpoiictBa 140 u coenuauTEeNbHOIO BbIBOAA 124-2 Ha CTOpOHE NEpPBUYHOrO ycTpoiicTsa 120.

[0045] Dwur. 3 moka3bIBaeT Mepexobl MEKIY COCTOSHUSIMHU 300 B 3JIEKTPUYECKON CXeMe
200 TPUMEHHUTENILHO K MHOJKECTBY pPEXKUMOB paboThl B KypHTedbHOH cucreme 100 B
COOTBETCTBHH C BAPHAHTOM OCYLIECTBJICHHUS HACTOSIIEro n3obpererns. KypurenpHyro cucremy
100 MOXHO NPUMEHATH B YETBIPEX PEKUMAX, B YACTHOCTU, HOPMAJIBHOM PEXUME KYpPEHHs,
HOPMAJIbHOM PEXKHME HEKYPEHHUs, PEKHME 3apsiKd M peXHUME INPsIMOrO HAarpeBaHUs.
HopmanbHbIi pe:XUM KypEHHUs SIBJISIETCS PEXKUMOM, B KOTOPOM BTOPUYHOE yCTPOHCTBO 140 He
HUMEET 3JIEKTPUYECKOrO COEUHEHNUs C IEPBUYHBIM YCTPOHCTBOM 120 1 IpUMEHsETCs HE3aBUCUMO
s odecnieueHus akTa KypeHus. HopmanbHbIN peskuM HEKY pEHUS SIBJISIETCS] PEKUMOM, B KOTOPOM
KypeHHe NPUOCTAHOBJIEHO, & BTOPUYHOE yCTPOUCTBO 140 OTAENEHO OT MEPBUYHOIO YCTPONCTBA
120. PexuMm 3apsaKu IBJISETCS PEKUMOM, B KOTOPOM BTOPUYHOE YCTpoiicTBO 140 noncoennHeHo
K IEPBUYHOMY yCTpoicTBY 120, M BTOpUUHBIN UCTOUHUK 148 nUTaHUs BO BTOPUYHOM yCTPONUCTBE
140 3apsikaeTcss nEPBUYHBIM UCTOYHUKOM 126 muTaHus B nepBUYHOM ycTpoiictee 120. Pexxum
NPSIMOTO HArPEeBAHUS SIBJIAETCS PEKUMOM, B KOTOPOM BTOPUYHOE yCTPOCTBO 140 noncoeanHeHo
K MIEPBUYHOMY YCTPOUCTBY 120, U 3JI€KTpONUTaHNE MOAAETCS HEMOCPEACTBEHHO U3 NEPBUYHOTO
UCTOYHUKA 126 nuTaHuss B nepBUYHOM ycrporictBe 120 B Harpys3ky 144 BO BTOpUYHOM
ycrpotictBe 140 st obecnieuenus akra KypeHus. HopmanbHbIH pekuM Ky peHUs] 1 HOPMAJIbHBIN
PEKUM HEKYPEHHsI COOTBETCTBYIOT pPEXHMaM BO BTOpOH (OpME HCIONB30BAHMS, U PEKUM
3apsiIKM M PEXHUM TPSIMOTO  HArpeBaHUs COOTBETCTBYIOT peXuMaM B IepBod  (opme
HCIOJIb30BAHUS.

[0046] Kak moka3zaHo Ha ¢ur. 3, B HOpMAJIBHOM pPEXUME KYPEHUs YIPABJISIOMAS YacTh
YCTAHABJIMBAET KXKABIM U3 mepBoro mnepekitouarenss SW1, Broporo mepekmrouarenss SW2 u
4eTBepToro nepekyarodarenss SW4 BO BKIIOUEHHOE COCTOSHME M YCTaHAaBIMBAET TPETHUM
nepekyrouatesnb SW3 B BBIKJIIOUEHHOE COCTOsIHUE. B pesyibrarte, 3J€KTpONUTaHNE MOJAETCS U3

BTOPUYHOIO MCTO4YHMKA 148 mmranust BO BTOpUYHOM ycrpoiictBe 140 B Harpysky 144, u
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asposonieodpasyromee m3aenue 160 HarpeBaercst Harpy3koit 144. COOTBETCTBEHHO, MOJIb30BATENb
MOXKET BBINOJIHATh aKT KypeHHs BO BTOpOH (opMe HCIOIb30BaHMSA. B HOpMambHOM pexume
HEKYPEHUs yIIPaBJSAOLIAs YaCTh YCTAHABINBAET KaXKAbIM U3 Beex nepekmoyvareneit SW1, SW2,
SW3 u SW4 B BrixitoueHHOe cocTosiHue. B pesynbprare, mojgayda 3JeKTPONUTAHUS B HArpy3Ky 144
OnokuMpyeTcs, U MpOLIeCC HarpeBaHusi a’posojeodpasyromero u3neans 160 mpekpaimaercs. B
peKUMe 3apsAKU  YIIPaBISIOINas YacTh YCTAHABIMBAaeT TpeTud mnepekimodarens SW3  Bo
BKJIFOUEHHOE COCTOSIHHE M YCTaHAaBJIMBAeT KaXkIbli U3 mepBoro nepeximoudarenss SW1, sroporo
nepekarodatesi SW2 u derBeproro mepekirouarenss SW4 B BBIKIIIOUEHHOE COCTOsiHME. B
pe3yJibTarte, 3JICKTPOMUTAHUE MONAETCS U3 MEePBUYHOrO MCTOYHUKA 126 mUTaHMs B MEPBUYHOM
ycrpoiictee 120 BO BTOpUYHBINA UCTOYHUK 148 nmuTaHus BO BTOpUYHOM ycTpoicTse 140, u, Tem
caMbIM, BTOpUUHBIN UCTOYHUK 148 muTtanust. C Apyroii CTOpOHEL, B pesKUMe NPSIMOTO HarpeBaHUsI
yIpaBIsOLas 4acTh YCTaHABIMBAeT KaxAbli U3 mnepsoro mnepekitodarenss SW1 u BToporo
nepekyroyatesnss SW2 BO BKIIOUEHHOE COCTOSIHUE W YCTaHABJIMBAET KaXKAbIH U3 TPETbEro
nepekarovdatensi SW3 u derBeproro mnepexitouatensi SW4 B BBIKJIIFOUEHHOE COCTOsiHHE. B
pe3yJibTate, 3JEKTPONUTAHUE MONAETCS HEMOCPEACTBEHHO W3 MEPBUYHOTO HMCTOYHHMKA 126
NUTaHUsS B MIEpBHYHOM ycTpoiictee 120 B Harpy3ky 144, u aspozoneobpasyromee usnenue 160
HarpeBaeTcsi Harpy3kod 144. Takum oOpa3oMm, MONIB30BATENb MOXET BBITIOJNHSTh aKT KypPECHHS
TaKXe B NepBOI (popMe HCIIONb30BaAHMS.

[0047] Kak oObsicHsAnOCH BbIme, KypurtedabHas cucremMa 100 MOXKeT BBITOJHSTH
NEePEKITIOUEHIE MEXy PEeKUMaMH pabOThI TOCPENCTBOM YIIPABJICHHUS BKIFOUEHHBIM COCTOSSHUEM
1 BBIKJIFOYEHHBIM COCTOSIHUEM Ka)KJIOTO MEPEKIII0UATENs], COAEPIKALIErocs B y IPABIISAIOLIEH CXeMe
146 Bo BTOpH4HOM ycTpoiicTee 140. Kpome Toro, kypurenpHas cucrema 100 BpINONIHEHA TaAKUM
oOpaszom, 4TOo, B mepBoii (popMe HUCTONB30BaHUS, B KOTOPOH BTOPUYHOE yCTpoicTBO 140
MOJICOEANHEHO K IEPBUYHOMY YCTPOHCTBY 120, 1 B ciyyae, KOTrja peKuM NepeKIH0YaeTCss MEXIy
PEKUMOM 3apsAIKU U PEeKUMOM IPSIMOrO HarpeBaHUs, MEXAY YIOMSHYTBIMH JBYMs peXKUMaMHU
BBIMOJIHSIETCS MEPEXOAHBIN PEXUM, BMECTO HEMENJIEHHOTO HM3MEHEHMs! peXuma 3apsaku Ha
PEKUM IPSIMOTO HArpeBaHUS U BMECTO HEMEJIEHHOTO U3MEHEHHsI peXKuMa MpsIMOro HarpeBaHMUsI
Ha peXHM 3apsaku. TO eCTh, MPUMEHHUTENBHO K MEPEKIIOYCHHUI0 MEXIY PEXHUMaMU PalOoThI
KyputenbHOH cucteMel 100 B mepBoii (opMe HCIONB30BAHUS, PEXKUM 3apsiIKH M3MEHSETCS] Ha
PEKUM MPSIMOTO HArpeBaHMsl 4epe3 MEePeXOAHBbIH PeXUM, U PEeKUM MPSMOr0 HarpeBaHUs
U3MEHSIETCSl HA PEXUM 3apsiKu depe3 NepexOoAHbll pexkuM. IlepexomHblii pexum MOXKET
BBITIOJTHATBCS MEKY NIEPEX0AaMHU B 0OOUX HANPABIICHUSX, T.€. IPU NEPEXO/IE U3 PEKIMA 3aPSAKH
B PEXXUM NPsSMOTO HarpeBaHUsl U MEPexojie U3 PeKUMa MPSIMOTO HArpEBaHUs B PEXKUM 3apsiiKy,
WJIN NIEPEXOHBIN PEKUM MOKET BBIMOJIHATHCS MPH MEPEXOE B OAHOM U3 ABYX HAIpPaBIEHUIL.

[0048] IlepexomHbI pEKUM SIBJSIETCS PEKUMOM, B KOTOPOM BBIIOJHSETCS IPOLIECC
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W3MEHEHUs IEPEMEHHOI0O MapaMeTpa, OTHOCSIIEroCs K MOAa4e 3JIEKTPONUTAHUS U3 NEPBUYHOIO
ycrpoiictea 120 BO BTopu4yHOe ycTporcTeo 140. B HeorpaHn4yuBaroimeM npumepe, nepeMeHHbli
mapameTp, OTHOCAIIMHCS K TOAa4ye 3JIEKTPONUTAHUS, BKIIOYAaeT B ce0s  KOJUYECTBO
3JIEKTPOIHEPIUH, NMOAABAEMOr0O U3 NEePBUYHOrO ycrpoiicrsa 120 Bo BropuuHoe ycTpoucTBo 140
(TO ecTb, CKOPOCTb pa3psiKU MEPBUYHOIO MCTOYHHMKA 126 MUTaHUsS B NMEPBUYHOM YCTPOMNCTBE
120). Hanpumep, MOCKOJIBKY LEJIECO00Pa3HO OMPeaeNsaTh NOAXOIAIIee KOJTHIECTBO (MOIIHOCTB)
IIO/1aBa€MOI 3JIEKTPOIHEPTHH B 3aBUCHMOCTH OT XapaKTEPUCTUK M HCIIOJIB30BAaHUsS OOBEKTa, B
KOTOPBIHN JOJI’KHA MOAABATHCS SJIEKTPOIHEPTUs, TO KOJIMUECTBO 3JIEKTPOSHEPTHH, TOIABAEMOTO U3
nepBUYHOro ycrporicrsa 120 Bo BTopuuHOe yCcTpoicTBO 140 B peskumMe 3apsnku OTIMYAETCs OT
KOJIMYECTBA 3JIEKTPOIHEPTHH, MOJABa€MOro H3 MEepBUYHOro ycrpoiictsa 120 BO BTOpUYHOE
ycTpoicTBo 140 B pesxume npsiMOro HarpeBaHMUs.

[0049] Hanpumep, XOTsI MEXAY JIUTUH—-UOHHBIMU aKKyMYJSITOPHBIMU OaTapesiMi MOTYT
CyLIECTBOBATh pA3IM4YUs B MaTepHaaX M KOHCTPYKLUMSX BJIEKTPOJAOB, 3JIEKTPOJUTHYECKUX
pacTBopax, aKTUBHBIX MaTepHajax, TOKOMPOBOAALINX AOOABKaX W TaK jAajiee, JUTUH—HMOHHAS
aKKyMyJISITOpHAs OaTapesi UMeeT XapaKTepPUCTUKY, KOTOpas MPECTABIISAET COOOH 3aBUCUMOCTD OT
CKOpPOCTH B Cllydae, KOrJa JUTUH—HNOHHAS aKKyMyJIITOpHas Oatapesi NCIOJIb3YETCsl B KaueCTBe
BTOPUYHOTO UCTOYHMKA 148 nuTaHus Bo BTOpUYHOM ycTpoiicTee 140. 3aBUCUMOCTD OT CKOPOCTH
SIBJISIETCSI COOTBETCTBUEM MEXKAY BEJIMYMHON CKOPOCTHU 3apsIKU WM CKOPOCTH PA3PSIAKU U €ro
BJIMSIHUEM HAa W3HOC JIMTHH—HMOHHON aKKyMyJIITOpHOW Oartapen. B naHHOM mpumepe H3HOC
JUTUH—-MOHHON aKKyMyJIATOPHOW OaTapen MpeACTaBJseTCs, HAIpUMep, OTHOLIEHHEM TeKy el
3apSAHON €MKOCTH WJIM TEKyLIeH paspsiiHOM €MKOCTH Oaraper K 3apsiiHOM €MKOCTH WU
pas3psiiHONM eMKOCTH, Koraa Oartapesi sSIBISIETCSl HOBOH (HA MOMEHT ITOCTaBKH C NPEIIpPUSITHSI—
u3roroButes). B coorBercTBUM ¢ OOINel TeHAEHLMEW, BIUSHHE HA W3HOC JIMTUH—HOHHOM
AKKyMyJISITOPHO# OaTapen yCKOPEHHO Y CHITMBAETCS, KOT/Ia CKOPOCTh CTAHOBHUTCS 00O, [laske
IIPU OAVHAKOBOM CKOPOCTH, BIUSHUE 3apsiAKM HA WU3HOC B 2-3 pas3a CUJIbHEE, YEM BIIMSIHUE
paspsnku Ha u3HOC. [103TOMy, KOMMYECTBOM 3JIEKTPO3HEPTUH, MOAABAEMBIM W3 MEPBUYHOIO
ycrpoiictea 120 Bo BTopu4HOE yCTpOHCTBO 140 B peskuMe 3apsiiky, NPEANOYTUTENBHO YIIPABIIATh
TakuM 00pa3oM, dYTOOBI KOJMYECTBO YCTAaHABJIMBAJIOCH OTHOCHUTENIBHO HEOOJBIIUM IS
CAEPKUBAHUS U3HOCA BTOPUYHOIO UCTOYHMKA MUTaHUsA 140, KOTOPBIN NOAJIEKUT 3apsiaKe.

[0050] C apyrotii CTOPOHBI, B peXXUMe NPSMOro HarpeBaHus, OCKOJIbKY 3JEKTPONUTaHUE
NOAAETCs TJIABHBIM 00pa3oM M3 MEPBUYHOIO MCTOYHHMKA 126 muTaHus B Harpy3ky 144, takoro
OrpaHUYeHUs], KOTOPOE MOSICHAJIOCH BBILIE, T.€. OTPAaHUYEHHs, KOTOPOE NMPUMEHHUMO NPU y4eTe
CIEP’KMBaHMS HM3HOCA BTOPUYHOrO HCTOYHHMKa mnutanus 140, He cymectByer. HaoOopor,
TIOCKOJIBKY ~ aspososieobpasyromee usnenne 160 HeoOXoguMO HarpeBaTb IO JOCTHIKECHHUS

TEMIIepPaTy pbl, KOTOPask AOCTATOYHA 1JIs1 0Opa30BaHUs a9PO30JIsl, TO KOJIMUECTBO 3JIEKTPOIHEPTHH,
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MOJIaBa€MOr0 U3 NEPBUYHOrO yCTporcTBa 120 BO BTOpu4YHOE yCTPONCTBO 140 B pexume npssmMoro
HAarpeBaHus, MPENNOYTUTENbHO PEryJUPYeTCs TakK, 4YTOOBl KOJMYECTBO YCTaHABIMBAJIOCH
OTHOCHUTENbHO OonbiinM. B pesysnbrare Gojiee moapoOHOTrO M3y4UEHHUs YCTAHOBJIEHO, YTO, B
clyyae, KOIJa JIMTHI-MOHHAs aKKyMyJATOpHas OaTapes HCIONb3yeTCsl TakKe B KauecTBe
NEepBUYHOIO HCTOYHUKA 126 muTaHus B NEpBUYHOM ycTpolictee 120, u eciau ynpasieHHe
obecneunBaeT rnojgady OOJBIIOTO KOJMYECTBA HJIEKTPOIHEPTUU U3 MEPBUYHOTO ycTpoicTa 120
BO BTOpHYHOE yCTpoiicTBO 140, TO HEOOXOAMMO YYHUTHIBATb, M3HAIIMBAETCS JIM TMEPBUYHBIN
UCTOYHUK 126 muTaHus BCIEACTBUE €0 3aBUCUMOCTH OT CKOpOCTH. IIpu 3TOM, ciieyeT NOMHUTS,
YTO TEPBUYHBIA MCTOYHHUK 120 MUTaHHS MPENNOYTHTEIBHO JOJDKEH MMEThb €MKOCTh OOJblie
€MKOCTH BTOPHYHOTO HCTOYHHKA 148 MUTaHMS B JOCTATOYHON CTENIEHHU, YTOOBI OBITh B COCTOSIHUN
3apspKaTh BTOPUYHBIA MCTOYHHMK 148 MUTAaHMS MHOXECTBO pa3; OMHAKO, B OOIIEM, CKOPOCTh
CHIDKAETCSs, KOTJla €eMKOCTh BTOPUYHOH Oarapen CTaHOBUTCS OOJbINE, KaK LIMPOKO H3BECTHO.
Kpome Toro, XoTst nepBUYHBIN UCTOYHUK 126 MUTaHUS pa3psKaeTcs HA BTOPUYHOE YCTPOMCTBO
140, HO, KaK OOBSACHSJIOCH BbIlIE, OOYCJIOBICHHOE PAa3pPSAKON BJIMSIHHE HA W3HOC MEHBIIE
o0ycioBIeHHOro 3apsiikoil Ha m3HOC. ClienoBaTenbHO, JaXke €CIU yIpaBiieHHe 00ecreunBaeT
nozaa4yy OOJNBLIOrO KOJHMYECTBA 3JIEKTPOIHEPTUU U3 MEPBUYHOrO ycrpoiicTBa 120 BO BTOpHUUHOE
ycTponcTBo 140, n3HOC MEpBUYHOrO UCTOYHUKA 126 MUTaHUS MOXKHO CAEPKUBATH B JOCTATOYHOU
CTETIEHH, €CJIM KOJHMUYECTBO PETYJHPYETCs TaKUM 00pa3oM, 4TOOBl HAXOAUTHCS B MOAXOASALIEM
IUana3oOHe 3HAYCHUN.

[0051] JMna 3amoiHEeHHs TPOMEXKYTKA MEXIy KOJIMYECTBAMH JJIEKTPOIHEpPruHu,
NOJaBAEMBIMU U3 IEPBUYHOIO yCTpolicTBa 120 BO BTOpu4HOE yCTpoicTBO 140 B peskumMe 3apsiiku
U peKUMeE MPSIMOTO HarpeBaHus, KypuTenbHas cucreMa 100 B mepexonHOM peKMME BBINOJIHSAET
MPOLIECC U3MEHEHUS KOJMYECTBA JIEKTPOSHEPIUH, MOJABAEMOr0 U3 MEPBUYHOIO ycTporicTea 120
BO BTOPHYHOE YCTPOHCTBO 140, OT KOIMYECTBA 3JEKTPOSHEPTUH, TIOAABAEMOTO B peKUMe padboThl
70 Omnepaluy NepeKTioueHust (T.€. B OTHOM PEKUME U3 PEXHMa 3apsSAKd U PeKHUMa MPSIMOTO
HArpeBaHus), 10 KOJIMUECTBA JICKTPOIHEPTHH, TIOAABAEMOTO B PesKUMe padoThl MOCIIE ONepaLH
NEePEeKITIOUeHNs (T.€. B IPYIrOM PEKUME M3 PEKUMa 3apsSOKd U PEeKUMa MPSIMOTO HArpPEeBAHMUS).
HsmeHeHne komm4ecTBa MOJABAEMOM 3JIEKTPOSHEPTUHU PEANU3yeTCs, HAapUMep, YIpaBIeHUEM
BBIXOAHBIM HAIPSDKEHHEM IJIM BBIXOAHBIM TOKOM (3JIEKTPOIHEpruer) u3 mpeodpasoBaTelis
DC/DC 124-1 B nepsuunoM yctpoiictee 120. Ilpu BbImonHeHUN B KypuTenpHOU cucreme 100
MpOLIECCa U3MEHEHMsI KOJIMYECTBA 3JIEKTPOIHEPIUH, MOJABAEMOr0 B MEPEXOAHOM PEKUME, Kak
OOBSICHSJIOCH BBIIIE, IEPEKIIOYCHNE MEXKTY PEKUMOM 3aPsIIKU H PEKUMOM MPSIMOTO HarpEBaHHS
B IIEpBOH (pOpMe UCIIOIB30BAHUS MOXKET BBIITOJIHATHCS IJIABHO.

[0052] [AnuTenpHOCTh MEPEXOJHOro pexkuMa (B JalbHEHIIeM, «IEepeXOIHOE BPEeMs»)

MOXeT OBbIThb YCTaHOBJIEHO B OAHO W3 pAa3NMYHbIX 3HaueHWd. Hampumep, B OTHOIIEHHUH
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NEPEXOHOTO BPEMEHHU B ClIydae, KOrJa PekKuM paloThl MEPEKIF0YaeTCs] U3 PEXHMa MPSIMOTO
HAarpeBaHusl B PEKUM 3apsIIKH, AJIUTENbHOCTb MOXKHO MPOCTO YCTAHOBUTH PABHOMN MPOMEKYTKY
BPEMEHH, KOTOpoe TpeOyeTcsl IJIsl U3MEHEHHs BBIXOJHOTO HANpPsDKEHUS WM BBIXOIHOTO TOKA
(snexTposHeprun) nmocpeacrsoM npeodpasosaressi DC/DC 124-1 B nepBuaHOM ycrpoiictse 120.
ITpoMexxyTOK BpeMEHH 3aBHCUT TOJBKO OT OOpabOTKH SJEKTPUYECKHX IapaMeTpoB B
npeobpaszosatesnie DC/DC 124—1 u, oOblHO, MOXET ObITh MEHbLIE OTHON CeKyHAbl. Takke,
HampuMep, B Cliydae, KOraa peskuM padoThl MEPEKNIIOYaeTcss M3 PEeKuMa 3apsiiKi B PEKUM
NPSIMOTO HArpeBaHUs, MEPEXOAHBIN PEKUM MOKET MPOAOJIKATHCS MOCIE TOTO, KaK HampshKeHHe
usMeHeHo mpeodOpasosareniem DC/DC 124-1, moka asposzoneobpasyrooinee usgenue 160 He
BCTABJICHO TMOJIb30BATEJIeM B 4HacTh 142 yaep>KUBaHUS a’p030Jie00pasyroero W3Aenus s
NOATOTOBKHU K Ha4yaJly akTa KypeHwus. [lepexoqHoe BpeMs B BBILIEY TOMSHYTOM Cliy4dae, OOBIYHO,
JUIUTEIbHEE OJIHOM CEKYyHAbI M MOJKET COCTaBJISITb HECKOJIbKO JECATKOB CEKYHJ, MOCKOJbKY
HEOOXOMMO OXKHUIATh YIPABJSIFOIIEH MAHUTYJISIIUN OT CAMOTO MTOJIb30BATEIS.

[0053] ®ur. 4A siBrisieTcsl BpeMEHHOM THarpaMMOH, TPEICTABIISIONIEH TPUMED Mmepexoa
MEXAYy COCTOSHUSIMH KypuUTenbHOH cucteMbl 100, korma pexuM MNOpsMOro HAarpeBaHUs
HepeKIrouaeTcst Ha pexkuM 3apsiaku. Kak mokaszaHo Ha ¢ur. 4A, cHavana KypuTeabHas CHCTEMA
100 paboraer B pexume mpsMoro HarpeBaHus. Kak OOBSACHSIOCH BbIIIE, B PEXUME MPSIMOTO
HarpeBaHus YNPaBJAIOLIAas 4acTh yCTaHABIMBAET KaKIblil U3 nepsBoro mnepekirouarens SW1 u
BTOpOro nepexmoyatessi SW2 Bo BKIIFOUEHHOE COCTOSTHUE U YCTaHABJIMBAET KaXKAbIN U3 TPETHETO
nepexmoyatenss SW3 u uerBeproro mnepexntouarenss SW4 B BBIKJIIIOUEHHOE COCTOSIHUE B
ynpasisromein cxeme 146 Bo BrOopuyHOM YycTpolictee 140. Kpome Toro, mocpeactsoM
ynpasienusi npeodpasosarenem DC/DC 124-1 B cxeme 124 mnonmauym 5SJIEKTPONHMTAHHUS B
NMEPBUYHOM yCcTpoiicTBe 120, ynpasisitoiasi 4acTh PeryjupyeT 3JEKTPOIHEPTHIO, TTOAJIeKAIY IO
nojaye u3 nepsu4HOro ycrporcrsa 120 B Harpysky 144 Bo BropuuHOM ycTporictBe 140 Takum
oOpa3om, 4ToOBI a’po3osiecdpasyromiee uznenane 160 HarpeBajgoch, YTOOBI TMOBBICUTH €rO
TEMIIepPaTypy IO MPEIBAPUTEIBHO 33JJaHHON 1IeJIEBOH TeMIepaTypbl, WK YTOOBI MOJAEPIKUBATh
€ro TeMIiepaTypy Ha ypOBHE IIpelBapUTENbHO 3a1aHHO 11eJIeBOI TeMIlepaTy phl.

[0054] 3atem, kyputenbHas cuctema 100 U3MeHsET CBOI peKUM Ha MEPEXOHBIN pexuM
B MOMEHT BPEMEHH, KOTJa MPOUCXOANT WHULMUPYIOIIee COOBITHE, HAIPUMED, TAKOE COOBITHE,
KaK BBINOJHEHUE MPEIBAPUTENBHO 3aJaHHON MAaHUMYJISIUUU MOJIb30BaTENIeM Ha 4acTu 132 unu
152 nns monb3oBaTenbCKOro ynpasieHus. Hanpumep, nonb3oBatesnb BBOAUT MOCPEACTBOM YaCTH
132 wam 152 ans moJb30BATENbCKOTO YIOPABJIEHWs, KOMAaHAY Ha NEPEKIIOYEHUE PEKUMa
KypuTeNnbHOU cucteMbl 100 U3 pesxuma NpsiMOro HarpeBaHusl B pexxuM 3apsiaku. 1locne Toro, kak
yIPaBIAKOLIAs 4YacTb MPHUHSIA TAaKyK MAaHMUIYJSALMIO [OJNb30BaTeNs], YIPABIAKOLIAsS YacTb

U3MEHSET COCTOSIHUE KaXXI0T0 U3 nepsoro nepexitouarens SW1 u sroporo nepexmoydaresns SW2
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U3 BKJIKOYEHHOTO COCTOSIHHsS HA BBIKJIIFOUEHHOE COCTOSHHE WM, B TO XK€ BpPEMsl, COXPaHsET
BBIKJIFOUEHHOE COCTOSIHUE TpeTbero mnepekitodatens SW3 B ympasmsomeid cxeme 146 Bo
BTOPUYHOM ycTpoiicTBe 140 M, TeM camMbIM, U3MEHSET PEKUM KypuTeapbHOU cuctembl 100 Ha
NepEeXOAHbId pexxuM. Taxke, B NEPEXONHOM PEKHUME VYIPABIAOINAs 4YacTb YIIPABISIET
npeobpaszosatenem DC/DC 124-1 B nepBuuaHOM ycTporicTBe 120, 4TOObI H3MEHUTb KOJIUYECTBO
3JIEKTPO3HEPIUH, OAABAEMOE U3 IEPBUYHOrO ycTporicTsa 120 Bo BTOpu4HOE ycTpoiicTso 140, oT
KOJIMYECTBA 3JIEKTPOSHEPIUH, MOAABAEMOrO B PEKUME INPSIMOTO HAarpeBaHus, A0 KOJINYECTBA
AJNIEKTPOIHEPTHUH, IONABAEMOrO B pekuMme 3apsiakd. Kak OOBSICHAIOCH BbIe, B OOIIEM,
MaKCHMaJIbHOE KOJIMYECTBO (CKOPOCTh 3apsAKH) 3JIEKTPOIHEPTUH, JOMyCKAEMOro K MOAaye BO
BpeMsI 3apsIKU Mepe3apsokaeMoil Oarapen (BTOPUYHOIO UCTOYHHK 148 muTaHMs), MEHbINE, YeM
KOJIMYECTBO DBJIEKTPOIHEPTHH, TpeOyromeiics sl mpolecca HarpeBaHUsi HarpeBaTelieM
(narpyskoii 144). B ciaydae, koraa npouecc 3apsaky BITOJIHSAETCS ¢ UCIIOJIB30BAHUEM CKOPOCTH
BBIIIE, YEeM MAaKCHUMaJbHO JOIMYyCTUMAas CKOPOCTb, CYLIECTBYeT pHUCK, dYTO paboyas
XapaKTepUCTHKa BTOPUYHOrOo HCTOYHMKAa 148 nuranus yxyamwurcs. CrenoBaTesbHO,
yOpaBIsIIOIasl 4acTh ympasisier mnpeodpazosarenem DC/DC 124-1 Takum oOpa3om, dTO
KOJIMYECTBO 3JIEKTPOSHEPIruH, MOJABAEMOE U3 MEePBUYHOro ycrpoictsa 120, ymeHbmaercss oT
KOJIMYECTBA 3JIEKTPOSHEPIUH, NMOAABAEMOrO B PEKUME NMPSIMOrO HArpeBaHUsi, KOTOPOE SIBJIAETCS
OONBLINM, 10 KOJMYECTBA SJIEKTPOIHEPTHH, MOJABAEMOI'0 B PEXKUME 3aPsIIKH, KOTOPOE SIBJISETCS
HeOonmpmKM. YTOOBI YMEHBUINTh KOJUYECTBO NMOAABAEMOI 3JIEKTPOSHEPTHH 10 HAMEYEHHOTO
KOJINYeCTBa, TpeOyeTcs KOHEYHOe BpeMs (Hampumep, MeHbLIE OJHOW CEKyHJbI), OIHAKO,
IIOCKOJIBKY TpeTHi nepekimoudatens SW3 B ynpasisitoineii cxeme 146 BO BTOpUUHOM yCTPONUCTBE
140 OpUT YyCTAHOBJIEH B BBIKJIIOUEHHOE COCTOSIHHE B IIEPEXOAHOM PEXHME, TOKa3aHHOM Ha (ur.
4A, TO MOXHO NPENOTBPATUTH 3apANKY BTOPUYHOIO HUCTOYHUKA 148 muUTaHUS BO BTOPUYHOM
ycTpoiicTBe 140 OTHOCUTETBHO OOJIBIIIMM KOJMYECTBOM DJIEKTPOIHEPTHH, KOTOPOE COOTBETCTBYET
KOJIMYECTBY 10 NMOJHOIO YMEHBIIEHHUs A0 KOJIMYECTBA 3JIEKTPOIHEPTUH, TOAABAEMOIO B PEKUME
3apsiaku. Kpome Toro, BBUAY KpaTKOCTH BPEMEHH, HEOOXOAMMOTO JIJIsl YMEHbIIEHHST KOJTHYECTBA
NOJIaBA€MOH 3JIEKTPOIHEPTHH 0 KOJUYECTBA SJIEKTPOIHEPTHH, KOTOPOE SIBISIETCS HEOOJBIINM,
NOJIABAEMbIM B PEXKHUM 3apSAKH, MOJKHO PEaU30BaTh, MO CYIIECTBY, OBICTPOE MEPEKITIOUCHUE H3
pexxuMa NpsAMOro HarpeBaHUsl B PEXKUM 3aPSIKHU.

[0055] Tlocne Toro, kak MepexoiHOE BpeMs, SBJISIOLIEECs MpelBapUTENbHO 3aaHHBIM
MIPOMEXYTKOM BPEMEHM, HCTEKAeT, pEeXUM KypurenabHOoW cucremel 100 wu3mensercsa us3
NEPEXOJHOr0 PEKUMa HA PEXUM 3apsiAku. B pexume 3apsaku ynpasisolasl 4acTb COXPaHET
BBIKJIFOYEHHOE COCTOSIHHE, KOTOpPO€ OBLIO YCTAaHOBJIEHO B NMEPEXOAHOM PEXHME, KaXKIOro H3
nepBoro nepekiroyarenst SW1 u Broporo nepeksouaresiss SW2 1 U3MEHSIET COCTOSTHUE TPETHETO

nepexrouatesss SW3 13 BBIKIIOUEHHOT'O COCTOSIHUS HA BKIIFOYEHHOE COCTOSIHYE B Y IPaBIISIOLIEH
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cxeme 146 Bo Bropu4HOM ycrpoiictse 140. B pesynbrare, u3 nepsudHoOro ycrporcrsa 120 Bo
BTOPUYHBI MCTOYHUK 148 mnuranuss BO BTOPUYHOM ycTpoiictBe 140 mnopaercss MeHbliee
KOJIMYECTBO DJJIEKTPOSHEPIHH, KOTOPOE YCTAHOBJIEHO Uil MOJAYU B PEXKUME 3apsiKu, U
BTOPUYHBIN UCTOYHUK 148 muTaHus, TeM caMbIM, 3apsikaercs. IIpu 3Tom, ciieayer NOMHUTB, 4To,
B IIOCJIENOBATEIbHOCTU INEPEXOJa U3 PekKUMa IMPsIMOIO HarpeBaHUs B PEXUM 3apsIKU 4epes3
NePeXOHBINA PEKUM, YIIPABJICHUE YETBEPTHIM IepekmouareseM SW4 mocTosSHHO MOAepKUBAET
€ro B BBIKJIFOYUEHHOM COCTOSIHUH.

[0056] Dur. 4B siBisieTcst BpeMEHHOH auUarpaMMOM, MOKa3bIBAIOIIEH MPUMeEp Mmepexosna
MEXAYy COCTOSHUSIMU KypUTeNbHON cucteMbl 100, xorma pekum 3apsiiky MEpPEeKIrovaeTcs Ha
pekuM mpsimoro HarpeBanusi. Kak mokasano Ha ¢ur. 4B, xypurenpHas cucrema 100 cHavana
IEHUCTBYET B peskuMe 3apsaaku. Kak oOBSCHSIOCH BBIIIE, B PEXKUME 3aPsIKH VIIPABISIOIAs YaCTh
YCTAHABJIMBAET KXKIbIM U3 mepBoro nepexsrodatenss SW1 u Broporo mepexitouatenss SW2 B
BBIKJIFOUEHHOE COCTOSIHME M YCTaHABIMBAeT TpeTUil nepeksrouatesns SW3 BO BKIIIOUEHHOE
COCTOsIHME B yInpasiisiroleil cxeme 146 Bo sropuunoMm ycrpoiictse 140. Taxxke, ynpasistoimas
YaCTh PEryJHUPYET KOJUYECTBO 3JEKTPOIHEPTUH, TOAABAEMOE U3 NEPBUYHOrO ycTporicTtea 120 Bo
BTOPUYHBI MCTOYHUK 148 mmraHuss BO BTOPUYHOM ycTpoiictee 140, n0 mpenBapuUTEnbHO
3aJaHHOTO HHU3KOTO 3HAYEHUs MOCPEACTBOM ympasieHus mnpeodOpasosarenem DC/DC 124-1 B
cxeme 124 nopaum 51€KTpONUTAHUS B IEPBUYHOM ycTpoicTse 120.

[0057] 3areMm, kypuTenbHas cucteMa 100 u3MeHsieT CBOI peKUM Ha NEePEXOAHBIN PEKUM,
B MOMEHT BPEMEHHM, KOTJa MPOUCXOAUT MHULMUPYIOLIee COOBITHE, HAIPUMED, TAKOE COOBITHE,
KaK BBIIIOJIHEHUE MPEJBAPUTENBbHO 3aJaHHON MaHUIYJISILUHU NOJb30BaTeNeM Ha 4acTu 132 unu
152 nns nonb3oBaTenbCKOro ynpasnenus. Hanpumep, nonb3osatesb BBOAUT MOCPEACTBOM YaCTU
132 wnam 152 ans moONb30BATENIbCKOTO YMPABJIEHUs, KOMaHAY Ha NEPEKNIIOYEHHE PpekuMa
KypuTenbHOU cucteMbl 100 U3 pesxuma 3apsiiku B pesKUM NMpsAMOro HarpesaHus. [locne Toro, kak
VIPABJIAKOIIAS 4YacThb MPUHAJA TAKYH) MAHUIYJSILUIO MOJNb30BATENs, YINPaBIAKOINAs 4YacTb
WU3MEHSIET COCTOSIHUE KaXKI0TO U3 NepBoro nepexmodarens SW1 u Broporo nepeximroyarenst SW2
13 BBIKJIFOUEHHOI'O COCTOSIHUS HA BKJIFOUEHHOE COCTOSIHUE U, B TO K€ BPEMsI, U3MEHSIET COCTOSTHHE
TpeTbero nepexsmouatesnss SW3 U3 BKIIOUEHHOTO COCTOSIHUS Ha BBIKIIOYEHHOE COCTOSIHUE B
yhpasisiromen cxeme 146 Bo BTopuyHOM ycTpoiicTBe 140 M, TeM CaMbIM, U3MEHSET PEeXUM
KyputenbHOU cucremel 100 Ha mnepexomHelli pexxuM. Takxke, B NEPEXOAHOM DPEXHUME
yIpaBISoIIast 4acTh yrpasisieT npeodpasosarenem DC/DC 124—1 B nepsuuHOM ycTpoticTse 120,
9TOOBI I3MEHHUTh KOJIMYECTBO 3JICKTPOIHEPTHH, TIOAABAEMOE M3 MEPBUYHOrO ycTpoiictea 120 BO
BTOPUYHOE yCTPOUCTBO 140, OT KONMMUYECTBA 3IEKTPOIHEPIUH, IOJABAEMOr0O B PEKUME 3apSIAKH,
KOTOpO€ SBISIETCS HEOONBUIMM, A0 KOJHYECTBA 3JIEKTPOIHEPTHH, ITOAABAEMOr0 B DPEXHME

NPSIMOTO HATPEBAaHUs, KOTOpPOE SIBJsieTcs OONbIIMM (Hampumep, Kak IMokazaHo Ha ¢ur. 4B,
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KOJIMYECTBO TMOCTENEHHO YBEJIMYMUBAECTCA OT KOJIMYECTBA JJIEKTPOSHEPIHH, IOAABAEMOIO B
pEKUMe 3apsIKH, KOTOPOE SIBJISIETCS] HEOOIBIINM, 10 KOJMYECTBA 3JIEKTPOIHEPT UM, TTOJaBAEMOTO
B pEXKHME MPSIMOTO HArpeBaHusA, KOTOpPOe sBJsieTcs OonbIinM). B otnndme ot ciyvas Ha ¢ur. 4A,
CIELUAIbHOTO OrPAaHUYEHHUS IO KOJIUYECTBY 3JIEKTPOSHEPIUH, MOAJIEKAIIEMY T10[]a4e B HArPy 3Ky
144 B pexxume NpsIMOrO HarpeBaHUs, TO €CTb, B PEKUME IOCJE MPOLECcCa MEePEeKITIOUEHUs, He
CYLIECTBYET, IOJTOMY COCTOSIHHE KaXJOoro M3 mnepBoro nepeksodarenss SW1 u Broporo
nepexmouatesnss SW2 ycTaHaBIuBaeTcss BO BKJIIOUEHHOE COCTOSIHHE B INEPEXOIHOM PEXUME,
NOKa3aHHOM Ha ¢ur. 4B. B pesyibrate, mogaya 31eKTPOMUTAHUS U3 IEPBUYHOTO ycTporicTa 120
B Harpy3ky 144 Bo BropudHOM ycTpoiicTBe 140 HauMHaeTCsA B MEPEXOIHOM PEKUM, U OITOMY
asposonieodpasyromiee usnenue 160 MokeT OBICTPO HarpeBaTbes. [Ipu 3TOM, ClieyeT MOMHUTD,
YTO, B MOCIEA0BATENBHOCTU NIEPEXOA U3 PEKUMA 3aPAKH B PEXUM IIPSIMOTO HArpEBaHUs 4Yepes
MIEPEXOAHBINA PEXKUM, YIIPABIEHUE YETBEPTHIM NepekiitouaresieM SW4 moCcTOSHHO MOAAEPKUBAET
€ro B BBIKJIFOUEHHOM COCTOSIHUU.

[0058] @ur. 4C sBisieTcs BpeMEHHOM AMArpaMMON, MPEACTABJSOMEH APYyTroid ImpuMep
nepexoaa Mexay COCTOSTHUSIMM KypUTeNbHOU cuctemsl 100, koraa pexxum npsiMoro HarpeBaHus
NEPEKITIOYaeTCs B PEKUM 3apsaku. Bpemennas nuarpamma, nokasansas Ha ¢ur. 4C, otnudaercs
OT BPEMEHHOW AMarpaMMbl, MOKa3aHHOW Ha (ur. 4A, TOJBKO TE€M, YTO KaXOBIH M3 MEPBOTO
nepexaroyaTesst SW1 u Broporo nepekiirouaresis SW2 yCTaHOBJIEH BO BKJIFOUEHHOE COCTOSIHHUE B
NEPEXOAHOM peXuMe. YIPaBJsollas 4acTb, KOTOPas MPUHsUIA IPEIBAPUTEIBHO 3aJaHHYIO
MaHUIYJSIUIO TIOJB30BATENsl B PEKHUME IMPAMOrO HArpeBaHMs, COXPAHSAET BKIKOYEHHOE
COCTOSIHME KakIoro u3 mepsoro mnepekmoudarens SW1 u Broporo nepexmouarens SW2 u
BBIKJIFOYEHHOE COCTOsIHME TpeTbero mnepekmouatens SW3 B ympasmsiomeit cxeme 146 Bo
BTOPUYHOM ycTpoicTBe 140 1, BCIEACTBHUE 5TOr0, U3MEHSIET PEKUM KypHUTENIbHON cuctembl 100
Ha TNEepexXOAHbIM pexuM. B  nepexomHOM pexuMme yHOpaBisAOIAs YacTh  YIIPABISIET
npeobpazosatesniem DC/DC 124—1 B nepBuyHOM ycTpoiicTse 120, YTOOBI NOCTENEHHO YMEHBIIUTh
KOJIMYECTBO JJIEKTPOIHEPIHH, IMOAABAEMOE W3 NEePBUYHOro ycrpoiictea 120 BO BTOpUYHOE
ycTponcTBO 140, OT KONMUYECTBA 3JIEKTPOIHEPTUH, MOAABAEMOI0 B PEXXUME MPSMOrO HarpeBaHus,
KOTOPOE SIBJIIETCS OOJBIINM, 1O KOJHYECTBA HJIEKTPOIHEPTHH, TIOAABAEMOTO B PEIKUME 3aPSIKH,
KOTOPOE SIBJISIETCS] HEOOIbIITNM.

[0059] B kypurenbHoli cucremMe 100 ¢ koHCTpykiuell, B koTopoil Harpy3ka 144 Bo
BTOPUYHOM ycTpoiicTBe 140 BBINOJHEHA U1 HAXOXKIACHUS B (PU3HMUECKOM KOHTaKTe C
aspo3onieodpasyromumM uznearneM 160, KOMIIOHEHT adpo3osieodpasyromero usnenus 160 moxer
OCTaBaTbCsl HA MOBEPXHOCTHU HArpy3ku 144 nmocie Toro, Kak noJb30BaTeNb 3aKOHYUI aKT Ky PEHMUS,
U  adposojeobpaszyromee wum3menue 160  wusBmedeHo W3 uHacth 142 yaepiKUBaHUS

aspozoneodpasyrouero usaenus. Eciau ocTaTouHbIi KOMIIOHEHT OCTABJIEH B TAKOM COCTOSTHHH, TO
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MOXXET BO3HUKATh PHUCK, YTO HAAEKHOCTh M HarpeBaTelbHas CIOCOOHOCTh Harpy3ku 144
UCTIBITAIOT HEOArONpUsATHOE BIMSHUE H3—3a 3TOr0. B mepexomHoM peskuMe, TOKa3aHHOM Ha (ur.
4C, NOCKOJIbKY KaXKIplil u3 mepsoro nepekiouarens SW1 u Broporo nepekirouarenss SW2 B
ymopasisiromen cxeme 146 BO BTOpUYHOM YycTpoicTBe 140 yCTaHOBIEH BO BKIIIOUYEHHOE
COCTOsIHME, HarpeBaHue Harpy3kon 144 npoposmkaercs, Aake €CJIM PeKUM MPSIMOrO HarpeBaHUs
npekpaiaercs. B pesyibrare, KOMIOHEHT a3po30Jieodpasyromero uznesus 160, ocTarouuiics Ha
MOBEPXHOCTHU Harpy3ku 144, ucnapsiercs, u, CienoBaTeIbHO, Harpy3ka 144 ouninaercsi.

[0060] AnuTenpbHOCTh MEPEXOTHOTO BPEMEHH I MPOIOJDKEHHUST TIEPEXOIHOr0 PeKUMa
MOKHO 337aThb paBHON IMpenBapUTENbHO 3aJaHHOMY IPOMEXKYTKY BpPEMEHH, KOTOpBIi
NPEATONAraloT HEOOXOIUMBIM, HAPUMEP, IS JOCTATOYHOHN U 3P (PEKTUBHON OYHCTKU HArpy3KH
144. Tlocne TOro, Kak MNEPEXOJHOE BPEMs, PaBHOE TaKOMy IPEABAPUTENBHO 33JaHHOMY
MPOMEKYTKY BpPEMEHHM MCTEKaeT, KypurenpHas cucrema 100 u3MeHseT CBOW peXuM U3
MEPEXOJHOTO pekuMa Ha PEKUM 3apsaaku. B pexume 3apsiaku ynpasisioliasl 4acTh U3MEHsIET
COCTOSIHME KaXOoro u3 mnepsoro nepekirodarens SW1 u Broporo nepekmouarens SW2 u3
BKJIFOUEHHOI'O COCTOSIHMSI HA BBIKJIFOUEHHOE COCTOSIHUE, U, B TO K€ BPEMsl, U3MEHsIET COCTOSIHUE
TpeTbero nepekiarodarens SW3 u3 BBIKIIOYEHHOIO COCTOSIHUS Ha BKJIIOYEHHOE cocTosiHue. B
pesyJibTaTe BBINOJHAETCS 3apsAka BTOPUYHOTO HUCTOYHMKA 148 mnHMTaHUs BO BTOPUYHOM
ycrpoiictee 140 u3 mepsuynoro ycrporctsa 120. IIpu 3TOM, cienyer NOMHUTB, 4TO, B
MOCJIEIOBATEIPHOCTH MEPEeX0oAa M3 PeKUMa MPsIMOrO HATPEBAaHMsA B PEKUM 3apsAKHU 4depes
NEePEeXOHBIN PEKUM, YIIPaBJICHHUE YETBEPTHIM NepeknodareneM SW4 nocTosHHO NOAAEPKUBAET
€ro B BBIKJIFOUEHHOM COCTOSIHUU.

[0061] @wur. 4D siBisieTcst BpeMEHHOM JuarpaMMoii, MpeACTaBIAoLIel mpuMep nepexoaa
MEXAYy COCTOSHHUSIMU KypUTeNbHOW cucteMbl 100, korga pexuMm 3apsiaku MEepPEeKsIovaeTcsl B
PEKUM MPsIMOTO HarpeBaHusi. BpemeHHas nuarpamma, mokasanHas Ha ¢ur. 4D, oTindaercs: OT
BPEMEHHOM AMarpaMMbl, MOKa3aHHOH Ha Gur. 4B, B TOM, 4TO KKl U3 IEPBOTO MEPEKITFOYATEIS
SW1 u Broporo nepeksouatesnsi SW2 yCTaHOBJIEH B BBIKJIFOUEHHOE COCTOSIHHE B TMEPEXOIHOM
pexume. YHOpasisiiolas 4acTb, KOTOpas NPHHsIA NPEABAPUTENBHO 33JaHHYK) MAaHUMYJISALHIO
MOJIb30BATENS B PEKUME 3aPSAKH, COXPAHSIET BBIKIIIOYEHHOE COCTOSIHUE, TO €CTh, TAKOE K€, KaK
COCTOSIHME B pEXUME 3apsAKu, Kaxaoro u3 mnepsoro nepexmouarens SWI1 u BToporo
nepekarodaTessi SW2, u, B TO e BpeMsi, U3MEHSIET COCTOSIHUE TPEThero nepekiouarens SW3 u3
BKJIFOUEHHOI'O COCTOSIHHSI HA BBIKJIFOUEHHOE COCTOSIHUE B YIIPABIIAIOLIEH cxeme 146 BO BTOpUYHOM
ycrpoiictee 140 u, TeM caMbIM, U3MEHSIET PEXUM KypuUTenbHOU cucteMmbl 100 Ha nmepexonHsli
peskuM. B mepexogHoM pekrMe y IpaBIsiomas 4acTh ypasisier npeodpasosateniem DC/DC 124—
1 B mepBuuHOM ycTpoiictee 120, 4TOOBI H3MEHHUTH KOJIUYECTBO 3JIEKTPOIHEPTHH, MOABAEMOE H3

nepBU4YHOro ycrpomcrtsa 120 Bo BropuuHoe ycTpoucTBo 140, OT komuuecTBa 3J1€KTPOIHEPIUH,
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NOAaBa€MOTO B PEXKUME 3apsiiKM, KOTOpPO€ sBJSAETCS HEOONbIIMM, IO KOJHYECTBA
3JIEKTPOIHEPIUH, MOJABAEMOI0 B PEXHUME NMPSIMOTO HArpeBaHMs, KOTOPOE SIBISETCS OOJNBIINM.
OnHako, B OTIIMYHE OT CIIy4asi, TOKa3aHHOTo Ha ¢ur. 4B, nogaya 31eKTposHepruu B Harpy3ky 144
NPUOCTAHABJIUBAETCS, IOCKOJBbKY KaXAbll U3 mnepBoro mnepekatoudatens SWI1 u BTOporo
nepexyrouatens SW2 HaxomWUTCS B BBIKJIIOYEHHOM COCTOsSiHUU. Hampumep, cpa3y mnocie
NEePEeKIIFOUEHNsT U3 peXHUMa 3apsadKd B IEPexXOAHBI pPEeXUM MOXeT OBITh Tak, 4YTO
aspozoneoOpasyromiee usnenue 160 emme He 3akperieHO B 4YacTh 142 yaepsKUBaHUs
aspozosieoOpasyromero u3nenans. B Takom ciydae, HarpeBaHue Harpys3ku 144, B OTCyTCTBUE
0o0beKTa, MOAJIEKAIErO HAarPEBAaHUIO HATPYy3KOil 144, MOKeT OJIOKMPOBATHCS, MOCKOJIbKY MOa4a
3JIEKTPOSHEPTHUIO B HArpy3ky 144 mpuocTaHoOBJIEHA.

[0062] B mpumepe, mokazanHOM Ha ¢ur. 4D, nepexonHblil peKUM MOXKET MPOOJIKATHCS,
HampuMep, TOoKa a’posojieodpasyromee usgenue 160 He Oyper 3akperieHO B 4HacTu 142
yAEPKUBAHUS a3p030Jie00pasyromero usnenus. B KadecTBe aJbTepPHATUBBI, UIMTEIBHOCTD
NEPEeXOHOT0  peXXuMa  MOXHO  YCTaHaBJIMBaTh  HE3aBUCHUMO  OT  3aKpeIUIeHMs
asposoneodpasyromiero usnaenus 160 B yactu 142 ynep:kuBaHUs a3p030J1e00pa3yOIIEro H3Ieusl.
JpyruMu clioBaMH, NepeXOAHbINH PEXXKUM MOKET MPOAOIKATHCA C MOMEHTA BPEMEHU IEPE]] TEM,
Kak a’po3osieobpasyromee m3genue 160 3akpemistor B dacTh 142 ynep:KuBaHUS
a’p030J1e00pa3yoIero u3Aemus, 10 MOMEHTa BPEMEHHU TOCJIEe TOro, Kak a’spo3osieodpasyroree
uznenne 160 3akperysiroT B 4acTH 142  yaepKUBaHHS adpo30Je00pas3yoLero H3Aelus.
Hanpumep, nepexonHslii pexxuM MOXKET NPOAOJDKATHCS, NMOKA HE 3aKaHUYMBAETCs MpoLecC AJis
MOJIyY€HHS WU OLIEHKH COCTOSTHUS 3apsIKM BTOPUYHOIO UCTOYHUKA 148 nmuTaHus BO BTOPUYHOM
ycrporictse 140. Ynpassiroimas 4acTb U3MEHAET COCTOSHUE KK Or0 U3 IEPBOro NEePeKIoYaTeis
SW1 u Broporo nepekirodaresnst SW2 u3 BIKIIIOUEHHOTO COCTOSIHUSI HA BKJIFOYEHHOE COCTOSIHHE
U, B TO K€ BpPeMsi, COXPAHSET BBIKJIIOUEHHOE COCTOsIHHE TpeThero nepekitouarens SW3 mocne
oOHapy KeHHsI COCTOSIHHSI, B KOTOPOM a’spo3osieodpasyromee usnenue 160 3akperjieHo B 4acTH
142 ynepskuBanus a3po3oieoOpasyrolnero m3aenus. B pesynbrarte, KypurenabHas cuctema 100
U3MEHSeT CBOM pEXHUM U3 IMEPEeXOJHOT0 peXuMa Ha pPEXKUM MpsIMOrOo HarpeBaHus, MU
3JIEKTPONUTAHUE MOJAETCSl U3 MepBUYHOro ycrpoiictea 120 B Harpys3ky 144 BO BTOpUYHOM
ycrpoiictee 140. IIpu 3TOM cienyeT HalmOMHUTB, 4YTO, B MOCIEAOBATENbHOCTH MNEpexoda u3
peKuMa 3apsiIKM B PEXHUM IMPSIMOrO HarpeBaHUsl 4yepe3 MepeXOAHbId pexuM, yIpaBleHHe
4eTBEepThIM NepeknouareneM SW4 ocTosHHO NMOANEPKUBAET €r0 B BBIKIIOUEHHOM COCTOSIHUU.

[0063] @ur. 5 sBisiercst OJOK—CXEMOW IMOCIEIOBATEIbHOCTH OMNEPaLUi MPUMEPHOTO
npouecca 500, BBIMOJHSAEMOro YIPaBISIOMIEH 4YacTbio (yrpapistomed dvactero 134 w/mnm
ynpasistomeil yacteto 154) B kypurenbHoil cucteme 100 B COOTBETCTBHM € BapUaHTOM

OCYyHIECTBJIICHUA HACTOSALICTO I/I306peTeHI/I$I, 4TOOBI BBITOJHATh YIHOpPaBJICHUC AJIs MEPCKITOYCHUS
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MEXAy pekumMamu padotel KypurenabHO cuctembl 100. Ilponecc 500 mHaumHaeTcss B mepBoit
¢dopme Hcronp30BaHMsA, B KOTOPOH BTOPUYHOE YCTPOiCTBO 140 MOACOEOMHEHO K MEPBHYHOMY
ycrpoticTBy 120, unu Bo BTopoii (popMe UCTIONb30BaHUs, B KOTOPOH BTOPUYHOE yCTPOoHcTBO 140
OTCOEUHEHO OT NEPBUYHOrO ycTpoicTsa 120.

[0064] Korma mpouecc 500 HauuHaeTCs, YIpaBisOIIasi 4YacTh CHAaydaja ONperesseT Ha
stanie S502, MonCOENUHEHO JIM BTOpUYHOE ycTpoiicTBo 140 k mepBuuHOMYy yctpolicTBy 120.
Hanpumep, ynpasinsomas 4aCTb MOKET OLIEHUTb, BCTABJIEHO JIU BTOPUYHOE yCTpoucTBO 140 B
COEAMHUTENbHBIN NOPT 122 B nepBUYHOM ycTpoiicTBe 120, TO €CTh, NOACOEINHEHO JIU BTOPUYHOE
ycTpoiicTBo 140 k mepBUYHOMY yCTpoicTBY 120, MOCPEeaCTBOM OOHAPYIKEHHSI 3JIEKTPHUECKOTO
KOHTAKTa MEXAY COEIMHUTENbHbIM BbIBOAOM 146—1 BrOpumunoro ycrpoictsa 140 wu
COeAMHUTENBHOTO BbIBOAA 1242 nepsuunoro ycrporictsa 120. IIpouece 500 nepexoaut Ha 3Tan
S504, ecnu BTOpuuHOe ycTpoiicTBO 140 yike moacoequHeHo K NEpBUYHOMY yCTpoHcTBY 120, 1 Ha
stan S524, ecnu naHHBIE YCTPONHCTBA HE COSTUHEHBL

[0065] Ecnu BTOpruHOE ycTpoiicTBO 140 OBLIO MOACOENNHEHO K IEPBUYHOMY YCTPOHCTBY
120, To ectb, ecnu KypurenbHasi cucrema 100 HaxomuTcsi B IepBOi (popMe UCTIONB30BAHMSI, TO
yIPaBJSIFIOINAs 4acTh OLEeHHBaeT Ha stane S504, Haxomutcs ju pukcupyromas 4actb 120B B
nepBUYHOM ycTpoiicTBe 120 B (PUKCHUPYIOIIEM COCTOSHUU N HE(PUKCUPYIOLIEM COCTOSTHHH.
Qukcupyromee cocrosiaue ¢Qukcupyrome yactu 120B sBiseTCss COCTOSIHHEM, B KOTOPOM
¢dukcupyromas yactb 120B ynepskuaer BropuuHoe ycTpoiictBo 140 Takum 00pa3oM, 4TO MEXKAY
NEePBUYHBIM  YCTpOHMCTBOM 120 u  BTOpUYHBIM yCTpOWCTBOM 140, BCTaBJIECHHBIM B
COEIMHUTENbHBI TOpT 122, mnoaxaep:kuBaeTcs SJeKTpU4Yeckoe coenuHeHue. Hanportus,
Heukcupyromee cocrosiHue Qukcupyromeit yactu 120B siBisieTcsi COCTOSIHMEM, B KOTOPOM
¢ukcupyromas 4yactb 120B He ynep:kuBaeT BTOPHUYHOE YCTPOWCTBO 140, BCTaBICHHOE B
COEAMHUTENbHBINA NOPT 122, 1 MO3TOMY BO3MOXHO Pa3beANHEHUE DJIEKTPUUECKOIO COCIUHEHMS
MEXAy MepBUYHBIM ycTpoiicTBoM 120 m BrOpuuHbIM ycTpoiicTBoM 140. Hampumep, B
KOHCTPYKLIUH, B KOTOpOW ¢ukcupyromas 4Hacte 120B sBIseTCs KOJMA4YKOM, COCTOSIHUE, B
KOTOPOM KOJITIAYOK 3aKPBIT, SIBISIETCS (PUKCUPYIOIIUM COCTOSIHUEM, U COCTOSIHHE, B KOTOPOM
KOJITTAYOK OTKPBIT, SIBJISIETCS HE(QUKCUPYIOIIMM cocTosiHueM. Hampumep, ynpaBisiiomasi 4acThb
MOJKET OLIEHUBATh, HAXOAUTCS JN (puKcUpyromas yactb 120B B (pukcHUpyIOIEeM COCTOSHUH HITH
HE(PUKCHPYIOIEM COCTOSHUM, MO CHTHATYy M3 MEXaHHYECKOro IEePeKIIF0YaTeNs, KOTOPBIM
cpabaTbiBaeT B 3aBUCHUMOCTH OT nepemerneHust ¢ukcupyroomeii dactu 120B. B kadectse
aNbTEPHATHBBI, MEPBUYHOE YCTPOWCTBO 120 MOXeT OBITh BBINOJHEHO TaKUM 00pa3oM, YTO
konnayok 120B aBTOMaTUYeCKM OTKPBIBAETCS, KOrAAa MPOU3BOAAT MAHHITYJISILUK0 KHOIMKOH
OCHOBHOTI'O UCTOYHMKA MMUTAHUS [JIs1 BKIKOYEHUs, U Konadok 120B aBTOMaTH4eCKU 3aKpbIBAETCH,

KOorAga MmpoOu3BOAAT MAHUITYJISALIUIO KHOIIKOM OCHOBHOI'O MCTOYHHKA ITUTAHMS JJIs1 BBIKIIFOUYCHUA.
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ITpouecc 500 mepexomut Ha stan S506, ecnu Quxcupyromas dacte 120B Haxomutcs B
He(pUKCHUPYIOIIEM COCTOSIHUM, W Tepexoautr Ha stam S516, ecnm dukcupyromas gacte 120B
Haxonutcss B (QukcupyromeMm cocrosHud. Kommawok 120B  mMoxker ObITh  KOJIAYKOM,
CIIBUTAIOIIUMCSI ITPH OTKPBIBAHUHU/3aKPBbIBAHUH. B KauecTBe anbTepHATUBBI, BMECTO BBITOJIHEHHS
¢duxcupyromeit yactu 120B B ¢dopme konmauka, ¢uxcupyromas dactb 120B moxer ObITh
BBINIOJIHEHA C MCIIOJB30BAHHEM OTJIMYAIOLIETOCs HJIEMEHTA, KOTOPbI CIIOCOOEH OrpaHMYMBATH
nepeMelieHre BTOpUIHOro ycrpoiictea 140, (Hanpumep, B BUAE KOHCTPYKLIMH ISl 3aLIETICHHSI
CKOOBI C BTOPUYHBIM yCTPOWCTBOM 140, KOHCTPYKLMH, HCHOJB3YIOLWEH CHUIy MarHUTHOTO
NPUTSDKEHUS U TaK Jajee).

[0066] Ecnu ¢ukcupyromas yacte 120B B mepBuuHOM ycTpoiictBe 120 HaxomuTcs B
He(pUKCUPYIOIIEM COCTOSIHUY, TO YIIPABJISIONIAS YaCTh OLIEHUBAET Ha dTane SS506, BCTaBJICHO JIH
asposonieodpasyromiee usnenue 160 B yacth 142 ynepskuBaHus a3po30Jie00pa3yroIero u3aeus
BO BTOpH4HOM ycTpoiictee 140. Hampumep, BrOopuuHOe ycTpolictBo 140 comepxkut
MEXaHIYECKUI MEePeKITF0YaTeNb, KOTOPbIH MOKUMAETCS a3po30Jieodpasyromum maenuemM 160,
Korma asposojieodOpasyromee wusgeiane 160 BCTaBIAIOT B 4acTh 142 yaepsKUBaHHS
a3po3oseodpasyromero u3aenus. MexaHn4ecKHui epeKIFYaTelb IOAAET B Y IPABISIOIIY IO YaCTh
3JIEKTPUYECKUI CUTHAJI, KOTOPBIN MPEACTABIAET COCTOSHUE, B KOTOPOM OH SIBJISIETCS] OJKAThIM
aspososieoOpasyromuM uszneiareM 160. Ympasisiromass 4acTh MOXET OICHHTh [0 CHUTHAITY,
BCTABJICHO JiU a’pososieoOpasyromee wm3penue 160 B yacte 142 ynepskuBaHHS
aspozonieoOpasyromero m3penusi.  IIpomecc 500 mepexomur Ha ostanm S508, ecnwm
aspososieodpasyromree usnesre 160 BCTaBieHO B 4acTh 142 ynep:KuBaHUs a3p03051€00pa3yoLero
menusi, u npouecc 500 mosropsier stan S500, ecnu asposoneodpasyromee uznenne 160 He
BCTaBJIeHO. B HacTosileM BapuaHTe OCYIIECTBICHHs, €Clii Ha 3Tarne SS506 mosydyeHa OLeHKa, 4T
asposonieodpasyroriee u3nenue 160 BCTaBaeHO B 4acTh 142 yaep KUBaHUS a3p030J1e00pa3yoIIero
u3zenusi BO BTOPUYHOM ycTporictBe 140, To Ha stame S508 BBIMONHAETCS PEXUM MPSMOTO
HarpeBaHusi. JIOMONMHUTEIBPHO, B MOMEHT BpeMeHU Mexay atanoM S506 u stanom S508 mMoxHO
OLIEHUTb, OCTAETCS JIM IOCTAaTOYHBbI 00BeM asposoneodpasyromero usznenust 160, KOTOpBIA
BCTaBJIEH B 4YacTh 142 ynepKuBaHUs a’po3osieoOpasyromero msnenus. Eciu gocTaToyHOro
obpema asposojieoOpasyromero usnenust 160 He OCTaeTcsi, TO He MOXeT ObITb OOpa3oBaHO
JOCTATOYHOTO KOJIMUECTBA a3p030Jis, Aake ecly Ha drane S508 BBINOIHAETCS PeXXUM MPSIMOTro
HArpeBaHus, IO3TOMY KOHCTPYKLMIO MOXHO CO37aTh TAaKUM 0Opa3oM, 4TOOBI, B TAKOM CIIyHae,
PEKUM MPSIMOTO HarpeBaHUs HE BBINOJIHAJCS, UM PEXUM MPSMOIo HarpeBaHMsl MpEeKpalnascs,
KOT'JIa OCTATOYHBIA 00BeM a3p0o30Jie00pa3yromero uzneaus 160 moJIHOCTBIO H3PACXOIOBAH.

[0067] Ha sTane S508, ynpapnsolas 4acTb BBINOJHAET yIPaBlIeHUE IJid NPUMEHEHUs

KyputenpHOi cuctembl 100 B pexxume npsMOro HarpeBaHus. B gacTHOCTH, Kak OOBSCHSIIOCH
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BBIILIE, YIIPABJSAIOLAsA YaCTb YCTAaHABIUBAET COCTOSIHUE KaXKAOIO U3 MEPBOrO MEPEKIHYaTels
SW1 u Broporo nepekmodarens SW2 BO BKIHOUEHHOE COCTOSIHME U YCTAHABIMBAET COCTOSHUE
TpeTbero mnepexmouarenss SW3 B BBIKJIIIOUEHHOE COCTOSIHHE B yIpasisitolleidl cxeme 146 Bo
BTOpUYHOM ycTpoticTe 140. Kpome Toro, nocpeactsom ynpasienus npeodpasosarenem DC/DC
124-1 B cxeme 124 nonauu 371€KTPONUTAHUS B IEPBUYHOM ycTpoiicTe 120, ynpasisomias 4acTb
peryiupyer 3J1eKTpONUTaHNe, MOANeXAllee oa4de U3 MepBUYHOro ycTponcTBa 120 B Harpys3Kky
144 Bo BropuuHOM ycTporicTBe 140, Takum 00pa3oM, 4ToObl adpo3oseodpasyroiiee uznenue 160
HarpeBaJIoCh Ul MOBBIIIEHUsI €ro TeMIIepaTypbl O MNPEABAPUTEIBPHO 3aJaHHOW LEJIEeBOU
TEMITepaTyPbl WJIM COXPAHSIO CBOKO TEMIIEPATy Py HA YPOBHE NPEABAPUTEIBHO 3aJaHHOM LIeIEBON
TeMrepatypbl. Belmmeonucanueiii stan S508 COOTBETCTBYET pPEKHUMY IMpPSIMOTO HarpeBaHus,
NOKAa3aHHOMY Ha BPEMEHHOH nuarpamMme Ha kaxknod u3 ¢ur. 4A u 4C, KOTOpbIi CHadaja
BBITIOJTHSETCS, Korga pabora KyputenbHOH cuctembl 100 mepexirodaercss U3 peskuMa MpsiMOTo
HarpeBaHusl B peXXUM 3apsiiku. B pesynbrare TOro, 4to 3J1eKTPONUTaHUE [TO1aeTCsl U3 IEPBUYHOTO
ycTpoiictBa 120 B Harpy3ky 144 Bo BropuuyHoM ycTtpoiicTBe 140 Ha stane SS508, monb3oBarenb
MOXKET BBITIOJHATH aKT KYPEHHS B TO BPEMsi, KaK COXpaHseTcs rnepsast popma HCIIONB30BAHMS, B
KOTOPOM BTOPUYHOE yCTPOUCTBO 140 coennHeHO ¢ mEPBUYHBIM yCTpOHCTBOM 120.

[0068] 3aTem, Ha sTane S510, ynpapisrolas 4aCTb OLIEHUBAET, U3MEHSIETCSI JIU COCTOSIHHUE
¢dukcupyromeii yactu 120B B nepsuyHOM ycTpoiicTBe 120 U3 HEPUKCHPYIOIIErO COCTOSIHUS Ha
¢dukcupyromee cocrosHue (Hampumep, 3akpbiBaeTcst Ju  Konmadok 120B). Hampumep,
NOJIb30BATENIb MOXKET MOJATh B KypHUTEIbHYIO cucteMy 100 xomaHAy Ha U3MEHEHHE pPEeXHUMa
paboTsl KypurenbHOW cuctembl 100 M3 pekuMa MpsSMOrO HArpeBaHUs Ha PEKUM 3apsiiKH
NOCPEICTBOM HM3MEHEHHUsl COoCTosiHus (ukcupyromeir dactu 120B u3  Heduxcupyromero
COCTOSIHUSI HAa (PUKCHPYIOLIee COCTOSIHUE (HATPUMED, MOCPEICTBOM BBIMOJHEHHSI MAHHITY JISILIAH
st 3akpeiBaHust konmadka 120B). Ilpouecc 500 mepexomut Ha stam S512, ecnu cocTosiHUE
¢dukcupyromeii yactu 120B n3MeHsiercs Ha QUKCUPYIOLIEe COCTOSIHUE, U BO3BPAILAETCS HA STAl
S508, ecnu coxpaHsieTcs He(PUKCUPYIOIIEE COCTOSTHHE.

[0069] ITpu 3TOM, CrieAyeT MOMHUTD, YTO Ha 3Tane S510 MOKHO BBITIOJIHUTH MPOLIECC IS
OLIGHKH, W3BJIEYEHO I a’po3onecbpasyromee usnenue 160 u3 wactu 142 ynepskuBaHus
a3p030J1e00pa3yoLEero U3Aeus, BMECTO IMpOLEecca Ul OLEHKH, M3MEHSETCS JIH COCTOSHUE
¢dukcupyromeii yacti 120B u3 HeUKCUPYIOMEro COCTOSAHUS Ha (PUKCHpYIOIee cocTosiHue. B
maHHOM mpuMepe mporecce S00 mepexomur Ha 3tan S512, ecnu aspozoneodpasyroliee U3aenue
160 m3BiieueHo u3 yactu 142 ynep:kuBaHus a3po30JIe00pasyIoIero H3Aesus, 1 BO3BpAIlaeTcs Ha
stan S508, ecnu asposoneobpasyromee usznenre 160 BcTaBieHO B 4acTh 142 yaep>KUBaHUS
a’3p030J1e00pas3yOIIEro U3Aeus..

[0070] Ilocnme Toro, kak cocrossHMe ¢ukcupyroomed dactu 120B u3mensercs Ha
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(buKkcupyroee COCTOSHUE, YITPABIISIOIIAS YaCTh BBITIOJIHSET YIIPABJICHUE AJIs1 U3MEHEHUS PEKUMa
KypuTeNbHOU cucTteMbl 100 U3 pesxuMa NpsiIMOro HarpeBaHUsl HA NMEPEXOAHBIM PEXUM Ha 3Tare
S512. Hampumep, ympasisiiolias YacTb H3MEHSAET COCTOSHUE KaKAOrO0 U3 IEepBOro
nepexmoyatenss SW1 u Broporo mnepeximouarenss SW2 U3 BKIIOYEHHOTO COCTOSIHUS Ha
BBIKJIFOYEHHOE COCTOSIHUE U COXPAHSIET BBIKIIOUEHHOE COCTOSIHUE TPEThEro nepexiroyarens SW3
B ynpasisiolien cxeme 146 Bo sropudHoM ycrporictse 140. Kpome Toro, ynpasisomas 4acTb
ynpasisieT peodpasoateniem DC/DC 124-1 B nepBuvHOM ycTpoiictBe 120, 4ToObI H3MEHUTH
KOJIMYECTBO JJIEKTPOSHEPIUH, IOAABAEMOE W3 IMEePBUYHOrO ycrpoiictea 120 BO BTOpUYHOE
ycTpoicTBO 140 OT KOIM4YECTBA 3JIEKTPOIHEPTUH, [TOAABAEMOI0 B PEXKUME MPSIMOIO HarpeBaHus,
KOTOpOE SIBJIIETCS OOJIBIINM, 1O KOJHYECTBA 3JIEKTPOIHEPTHH, TIOAABAEMOTO B PEKUME 3aPSIKH,
KOTOpOe sIBJIIeTCsl HeOONbIIMM. BpIeonucaHHOe ympaBiieHHEe COOTBETCTBYET YIIPABIECHHIO,
BBITIOJTHSIEMOMY B TIEPEXOJHOM pPEXMME Ha BPEMEHHOW IuarpamMme, MOKa3aHHOH Ha ¢ur. 4A.
bnaropapst BEINOTHEHUIO TAKOTO YNPABJIEHUS B NEPEXOAHOM PEKUME BO3ZHUKAET BO3MOXKHOCTH
NPEeNOTBPALICHUs 3apsAAKH BTOPUYHOIO HCTOYHUKA 148 nmuranusi BO BTOPUYHOM yCTporicTse 140
OONBLIMM KOJMYECTBOM 3JIEKTPOIHEPrHH. B KadecTBe abTepHATHUBBI, YIIPABISIOMIAS YacTh
MO>KET COXPAHUTh BKJIFOUEHHOE COCTOSIHUE KaXI0T0 U3 MepBoro nepekiatodarenss SW1 u sToporo
nepexyouatenb SW2 U BBIKIIOYEHHOE COCTOSIHME TpeTbero mnepexmouarenss SW3 B
yIpasisioLen cxeme 146 B0 BTopuuHOM ycTponcTBe 140 M MOCTENEHHO YMEHbIIATh KOJIUYECTBO
3JIEKTPOSHEPIUH, MOAABAEMOE U3 NEPBUYHOIO ycTpoiicTBa 120 BO BTOpru4HOE yCTpOoHCTBO 140 OT
KOJIMYECTBA 3JIEKTPOSHEPIUH, MOAABAEMOI0 B PEKUME MPSIMOIO HArPEBaHUsl, KOTOPOE SIBJIAETCS
OoNpIINM, 10 KOJIMYECTBA JJIEKTPOIHEPTHH, TOABAEMOT0 B PEXKHUME 3apSAKH, KOTOPOE SIBIISIETCS
HeOOoJIbIIMM. BpIleonncaHHOE yIpaBJIeHHE COOTBETCTBYET YIIPABICHUIO, BBIOJHSIEMOMY B
NEePEeXOHOM peXHME Ha BPEMEHHOW auarpamme, mokasanHoi Ha ¢ur. 4C. bnaronmaps
BBIMIOJIHEHUIO TAKOrO YIIPABJI€HUS B IEPEXOJHOM PpEXKHUME BO3HHMKAET BO3MOXKHOCTH
NPEeOTBPALICHUS 3apsAAKH BTOPUYHOIO UCTOYHUKA 148 nmutanust BO BTOPUYHOM ycTporicTee 140
OOJIBLITMM KOJIMYECTBOM 3JIEKTPOIHEPTHH, U BO3HUKAET BO3MOKHOCTh OYUCTKU Harpy3ku 144.
[0071] ITpu 3TOM, [Tt ycuneHus: 3¢dexTa OUUCTKH Harpy3ku 144, MOXKHO OLIEHUTD, TIOKA
BBIMOJTHSIETCS OYKCTKA, NEHCTBUTENBLHO JIM a3po3oyieodpasyromiee mneiane 160 u3BjiedeHO U3
yactu 142 ynepskuBaHusl a’po3osieodpasyromero usgenvs. Hampumep, ympaBisiiomasi 4acThb
MO>KET OLIEHUTb, IO CKOPOCTH MOBBILIEHUS] TEMIIEPATy Pbl HArpy3ku 144, korga 31eKTpONUTaHue
nojaeTcsl B Harpy3ky 144 B nmepexogHOM peXuMe, U3BJIEUEHO JIH a3p030Jie00pasyrolnee u3aenne
160 u3 wactu 142 ynepkuBaHus a3p030J1e00pa3yromero u3aeins. TermioeMKOCTh B COCTOSIHUY, B
KOTOpPOM aspo3ojyieodOpasyromee wusgenue 160 3akperuieHo B dactu 142 yaepskHBaHUS
a’po30J1e00pasyomero Hu3neiaus, OOoJblle TEIUIOEMKOCTH B  COCTOSIHUM, B  KOTOPOM

aspozonieoOpasyromee  u3genue 160  u3BjmedeHo w3 4acth 142 yaepiKUBaHUSA
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a’3p030J1e00pa3yOLEro M3AEHs;, CIeN0BaTEeIbHO, B MEPBOM COCTOSSHUM HMEET MECTO HH3Kas
CKOPOCTb MOBBILIEHUS TEMIIEPATypbl Harpy3ku 144, xorna B Harpy3ky 144 nonaercst OnMHAKOBBIN
TOK WJIA OAWMHAKOBOE KOJUYECTBO JJIEKTpo3Hepruu. Ilpm ucnonp3oBaHuM — JaHHOU
XapaKTEPUCTUKHU  MOSIBJIAETCS  BO3MOXHOCTb ~ TOYHO  OLEHUTb,  JACUCTBUTEJIBHO  JIU
asposzosnieoOpasyromee  m3nenane 160  u3BneueHo w3 dHact 142 ynoep:KuUBaHHSA
a’po30J1e00pa3yIoIero M3JeNHs, MOKa BBIIOIHAETCS OYHMCTKA, AAXE €CIU He HCIONb3yeTcs
crieLuabHbI Jnatdyuk. B apyrom mnpumepe ympapisrolmas 4acTb MOXKET IIPENCTaBIATH
TIOJIb30BATEINIO M3BELICHHE, KOTOPOe MpelaraeT Mojib30BaTeNi0 U3BJIeYb a3po30seodpasyromiee
wgenue 160 u3 vactu 142 ynep:kuBaHus a3po30Jie00pa3yroero U3eNnus, B Ciiydae, KOraa
YIPaBISIOIIAs YaCTh ONMPEIeNniia, YTO adpo3ojeodpasyromee u3nenue 160 3aKkperieHo B 4aCTH
142 ynepskuBaHUs a3p030J€00pa3yIOIEro M3eNus, TOKa BBIMOJHIETCS OYMUCTKA. Takke, BO
BpeMs1 IPEACTABJICHNs U3BEILEHNUs] MOXKHO MPEKPATUTh OYUCTKY Harpysku 144.

[0072] Hampumep, mnocie TOro, Kak MpeABapUTEIbHO 3aJaHHbI IMPOMEKYTOK
NEPEXOAHOr0 BPEMEHU MCTEKAeT MMOCJIe M3MEHEHUs pexXuma KypureabHou cucteMsl 100 Ha
NEPEXOAHBIA PEXKUM, YIPABJSIOLIAS YaCTh BBINOJHSET YIPABJICHUE IJIs1 U3MEHEHUs PEeXUMa
KypurenbHON cuctembl 100 U3 mepexogHOro pekuMa Ha PEeKUM 3apsaaku, Ha stane S514. B
pe3yJibTaTe, MOJb30BaTeNIb MOXKET 00eCrednTh, YTOObI BTOPUYHBIA MCTOYHUK 148 muTaHUs BO
BTOPUYHOM ycTpolicTe 140 3apsikancs ¢ UCIONBb30BAHUEM MEPBUYHOrO ycTpoiicTBa 120. Otan
S514 cooTBETCTBYET pekUMY 3apSAKH, KOTOPBIHN BBIMOIHAETCS MOCIIE MEPEKITIOUSHHS PEKIUMA, Ha
BpeMEHHOH auarpamme Ha kaxnoit u3 ¢ur. 4A u 4C. 3aTem npouecc 500 Bo3Bparnaercs: Ha Tamn
S504.

[0073] HampoTuB, eciu pe3yabTaT OLeHKH Ha dTarne S504 noka3biBaeT, uTo (PUKCHpYoLast
yacte 120B B mepBuyHOM ycrpoiictBe 120 HaxomuTcss B (PUKCHUPYIOIIEM COCTOSIHUH, TO
YIPaBJIAIOIIAs YaCTh BBITIOJIHSAET yIPaBICHUE il obecnedeHus: padoThl KypUTENbHONH CUCTEMBbI
100 B pexxume 3apsinku Ha 3Tarne S516. B wacTHOCTH, Kak OOBSCHSIIOCH BBIIIE, YIIPABJISIOLIAS
4acTh YCTAHABIMBAET COCTOSHHME KaXIOro M3 mnepBoro mnepekmodarens SWI1 u BTOporo
nepekyroyatesns SW2 B BBIKIIOUEHHOE COCTOSIHHE M YCTAaHABIMBAET COCTOSHUE TPETHEro
nepekyroyatesns SW3 BO BKIIOUEHHOE COCTOsiHME. Takoke, yIpaBIsiolias 4acTb YIIpaBJsieT
npeoOpaszoBateniem DC/DC 124-1 B cxeme 124 mopauu SJEKTPONUTAHHS B TEPBUYHOM
ycrporictBe 120, 9ToOBI OTpPEryIMpoBaTh KOJNUYECTBO JJIEKTPOIHEPTUH, IIOABAEMOE U3
nepBu4yHOro ycrpoiicrsa 120 Bo BropuuHOe yctpoiicTteo 140, 1o mpeasapuTenbHO 3a1aHHOTO
HU3KOro 3HaueHusl. Beimeonucanublii 31an S516 cOOTBETCTBYET peXXUMY 3apsiiKH, TOKA3aHHOMY
Ha BPEMEHHOI anarpamme Ha Kaxaod u3 ¢ur. 4B u 4D, KOTOpBIN BBIMOIHAETCS CHavYana, Koraa
pabora kypurenbHOH cuctembl 100 mepekirodaeTcss U3 pekuMa 3apsiik B PEKUM IPSIMOTO

HarpeBaHusl.
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[0074] 3atem, Ha 3Tane S518, ynpapisrolias 4aCTb OLIEHUBAET, U3MEHSIETCS JIU COCTOSIHUE
¢ukcupyromeii gactu 120B B mepBuuHOM yctpoiictBe 120 u3 (PUKCHPYIOIIETO COCTOSIHUS B
HeUKCcHpyolee COCTOsTHUE (HAIIpUMep, OTKPHBIT Jin Kojma4dok 120B). Hanpumep, nonb3oBatens
MOXET NOojaTh B KypuTenbHy cucremMy 100 komMaHay Ha U3MEHEHHE pexuMa paboTbl
KypurenapHou cuctemsl 100 U3 pexxuMa 3apsaKyd Ha PeXXUM MPsIMOTO HAarpeBaHMs IOCPEACTBOM
U3MEeHEHUss CcocTosHus (ukcupyromeir wactn 120B u3  Qukcupyromero cocTtosHus Ha
He(uKcupyouee COCTOsIHUE (HapuMep, BBINMOJHEHNE MAHUITY JISILIUH AJIs1 OTKPBIBAHHS KOJIIAYKa
120B). IIpomecc 500 mepexomut Ha stan S520, eciau cocrosiHue (pukcupyromeit yactu 120B
U3MEHsIeTCsl Ha He(pUKCUpYIOIee COCTOSHIE, M BO3BpaIlaeTcs: Ha dTan S516, ecnu coxpaHseTcs
(duKcupyroIee COCTOSHIE.

[0075] Ilocnme Toro, kak cocrostHue ¢ukcupyromeid dactu 120B m3mensercs Ha
He(pUKCHPYIOIee COCTOSTHHUE, YNPABJSIOMAs YacTh BBIMOJHIET YIPABICHHE ISl M3MEHEHUS
pekuMa KypuTenbHOH cuctembl 100 U3 pexxrMa 3apsaku Ha IepexXoHbIi pexxuM Ha stan S520.
Hanpumep, ynpasnstoias 4acTb H3MEHsI€T COCTOSIHHE Ka)KI0ro U3 MepBoro nepextoyaress SW1
U BTOpOro nepekioyarens SW2 13 BBIKJIIOYEHHOTO COCTOSIHUS HA BKJIIOUEHHOE COCTOSIHUE U, B
TO K€ BpeMsl, U3MEHsIET COCTOSIHUE TPeThero nepexiaodarens SW3 U3 BKIFOUEHHOTO COCTOSHUS
Ha BBIKJIFOYEHHOE COCTOSIHUE, B yIpaBJsitoiiel cxeme 146 Bo BTopuuHoM ycrpoiictee 140. Kpome
TOrO, YTpaBISIOLWIash 4acTh ympasisieT mnpeodOpazosaresem DC/DC 124-1 B mepBUYHOM
ycrpoiictBe 120, 4TOOBI M3MEHUTH KOJIWYECTBO 3JIEKTPOIHEPTUH, MOABAEMOE M3 NEPBUYHOTO
yerpoiictea 120 Bo BTopuuHOE yCcTpoicTBO 140 OT KOIMYECTBA 3JIEKTPOIHEPTUH, [TOAABAEMOI0O B
pe’KIMe 3apsiiKU, KOTOPOE SIBJISIETCS HEOOIbILINM, 10 KOJMYECTBA HJIEKTPOIHEPTUH, TOAABAEMOT0
B peXHMe IpPSMOr0 HarpeBaHMs, KOTOPOE SIBISIeTCsl OOJbLIMM. BblmeonucaHHoe ymnpasiieHHe
COOTBETCTBY €T yIIPABJIEHUIO, BBIMOJHAEMOMY B IEPEXOAHOM PEKUME HA BPEMEHHOH Uarpamme,
NOKa3aHHOH Ha ¢ur. 4B. biaaromapst BBIMONIHEHUIO TAKOTO YIIPABJICHUS B MEPEXOTHOM PEKHME
BO3HUKAET BO3MOKHOCTh OBICTPOrO HarpeBaHusl adpo3osieodpasytromero usnenus 160.

[0076] Hampumep, mnocie TOro, Kak MpeABapUTEIbHO 3aJaHHbIH IMPOMEKYTOK
NEePEXOJHOr0 BPEMEHU HUCTEKaeT IOCJIE€ U3MEHEHMs peXuMa KypurenbHOW cucteMbl 100 Ha
NEPEXOAHBIM PEXUM, YIPABJAKOLIAS YacTh BBINOIHSET yIPAaBICHUE IJII U3MEHEHMs pexuma
KypuTenapHOU cucteMsl 100 U3 mepexoqHOro pexxuma Ha pesKUM NPsIMOTO HAarpeBaHUs, Ha 3Tare
S522. Jran S522 COOTBETCTBYET PEKUMY MPSMOI0 HarpeBaHHs, KOTOPbIN BBINOIHSETCS MOCIHE
NEePEKIIFOUEHUs] PekKUMa, Ha BpEMEeHHOH anarpamme Ha ¢ur. 4B. Ha stane S522, nmonb3oBarens
MOJKET BBINOJHATH aKT KYPEHHs, MMOKa MOAAEP’KUBAeTcs mepBas (opma HCIOJNb30BAHUS, B
KOTOpPOH BTOpUYHOE yCTpoHCTBO 140 moacoenmHeHo k nepBuuHOMy ycrpouctBy 120. Ilocne
storo, mpouecc 500 Bo3Bpaiaercs Ha sTan S504.

[0077] Ecnu pe3ynbrar olieHKU Ha 3Tane S502 nokaspIBaeT, YTO BTOPUYHOE YCTPONUCTBO



31

140 He monmcoenuHEHO K MepBUYHOMY ycTpoiictBy 120, To ecth, eciam GopMa KypHTEIBHOM
cucremsl 100 sBsieTcst BTOpoit GopMOi HCIOIB30BaHNS, TO YIPABISIOINAS YaCTh YCTAHABINBAET
pexuM KypuTenbHOU cucteMbl 100 B HOpMaNbHBIM PEKUM KyPEHHUs] WIA HOPMAJIBHBIM PEXKUM
HeKypeHus, Ha atane S524. Hanpumep, B ciiydae, KOrna KHOMKONW OCHOBHOI'O UCTOYHUKA MUTAHUS
(gactp 152 11 MONTB30BATENBLCKOTO YIIPABJIECHNS) HA BTOPUYHOM yCTpoiicTBe 140 MaHUMY TUPYIOT
IJIsL BKJIFOYEHUSI, YIIPABJSIOLIAs YacTh HACTpauBaeT KypuTenbHyr cuctemy 100 Ha paboty B
HOPMAJIbHOM peXuMe KypeHus. B pesysbrare, 3JE€KTpOIHEPrus NONAETCS U3 BTOPUYHOIO
UCTOYHUKA 148 nutanust BO BTOpUUHOM yCTpoicTBe 140 B Harpy3ky 144, u moap30BaTesib MOXET
BBITIOJTHATh aKT KYPEHUsl C UCIOJIb30BaHUEM TOJIBKO BTOpUYHOro ycrpoiicta 140. Kpome Toro,
HaIpuMep, B Cllydae, KOraa KHOMKON OCHOBHOI'O UCTOYHHUKA ITUTAHUS HA BTOPUYHOM YCTPOICTBO
140 MaHUY TUPYIOT AJIs1 BBIKJIFOUEHHUs], YIPABJIAIOIIAsl YACTh HACTPAUBAET Ky PUTENIBHYIO CUCTEMY
100 Ha paboTy B HOpMajJbHOM pexuMe HekypeHus. Kak OOBSICHAJIOCH BbIIE, BTOPUYHOE
ycTpoiicTBo 140 MOXKET AeHCTBOBATh HE3AaBUCHMO BO BTOPOH (pOpMe HCIIOIB30BAHUS, B KOTOPOH
BTOPUYHOE yCTPOUCTBO 140 OTCOENMHEHO OT NepBUYHOrO ycrporicTaa 120.

[0078] ®ur. 6 sBnsieTcss ONOK—CXEMOW MOCIEeIOBATEIbHOCTH OINEepalyii Apyroi
npumepHoro npouecca 600, BBIMOIHAEMOro YIIPaBIsIOIIeH 4acThio (ynpasisitomeil yacteio 134
w/nnu yrpasisiroiied yacteio 154) B KyputenbHol cucteMe 100 B COOTBETCTBUH C BaPHAHTOM
OCYIECTBIIEHHS] HACTOSIEro M300peTeH s, YTOOBI BBIITOJIHATD YIPABICHUE Ul TEPEKITIOUEHUS
Mexay pexumaMu paborsl KypurenbHoR cuctemsl 100, IIpomecc 600 otnmuaercss OT
BBILIEONMCAHHOTO npouecca 500 TeM, 4To copep:kut 3Tansl S519 u S521, kOTOpbIE BBIMONHAIOTCS,
korna Ha stane S518 BBINONHSETCS OLEHKA, YTO COCTOsiHME (ukcupyromed udactu 120B
U3MEHSEeTCs Ha He(PUKCUPYIOLee COCTOSIHHE.

[0079] Ha »srtame S519, ymnpaBisiomas 4YacTh OLEHHBAEeT, BCTABJICHO JIH
asposonieodOpasyrorniee usnenue 160 B yacth 142 ynep:kuBaHus a3po30Jie00pa3yroero u3aeusl
BO BTOpU4YHOM ycrtporictBe 140. Ilocne TOro, kak BBIMOJIHSETCS MAHUIYJSLMS 1Ji1 BCTaBKHU
asposonieodpasyromiero unenus 160 B yacTh 142 yaep:kuBaHUS ad3p030J1e00pa3yOMIEero H3aeusl,
npouecc 600 nepexoaut Ha 3Tan S522 (KOTOPBIN ABISIETCS TAKUM K€, KaK 3Tarl, ONMMCAHHBIN IS
npouecca 500), 4yTOOBI BBINOJHATH PEXUM MpAMOro HarpeBaHus. C Opyroil CTOPOHBI, €CIH
aspozoneodpasyromee wu3genue 160 eme He BCTaBIeHO B 4acTh 142  yaepsKUBaHUS
asposonieodpasyromiero uznenus, npouecc 600 mepexonut Ha 3tarm S521.

[0080] Ha stame S521, ympasnsolas 4acTb BBINOJHSAET YNpaBieHUE sl U3MEHEHMsI
pexuma KypurenbHOU cucteMbl 100 u3 pexxuMa 3apsiaxku Ha nepexonHsiii pexxuM. Hanpuwmep,
YIPABJIAKOLIAS 4aCTb COXPAHSIET BBIKJIIOYEHHOE COCTOSIHUE, KOTOPOE SIBIISIETCS TAKUM K€, KaK
COCTOSTHME B pEXUME 3apsAKu, KaXaoro u3 mnepsoro nepexmouarens SWI1 u BTOporo

nepexyrouatenss SW2 1 U3MeHsieT COCTOsSIHUE TPeThero nepexmouarenss SW3 U3 BKIIOUEHHOTO
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COCTOSIHMsI Ha BBIKJIFOUEHHOE COCTOSIHUE B YIPABJIAIOLIEH cxeme 146 BO BTOpPUYHOM yCTPONCTBE
140. Kpome Toro, ympapisiromasi 4actb yrpasisier mnpeodpasosatenem DC/DC 124-1 B
nepBUYHOM ycTpoiicTBe 120, 4T0OBI M3MEHUTH KOJHUYECTBO 3JIEKTPOIHEPIUH, TOAABAEMOE U3
NEPBUYHOrO ycrporctsa 120 BO BTOpUYHOE YCTPOHCTBO 140 OT KONMMUYECTBA 3JIEKTPOIHEPIUH,
IOaBa€MOT0 B pEXHUME 3apsSAKH, KOTOpOe SIBISIeTCsl HEOOJbLIMM, A0 KOJHYECTBA
HJIEKTPOIHEPIUH, TTOAABAEMOr0 B PEXHUME NPSIMOrO HarpeBaHMsl, KOTOPOE SIBISIETCS] OOJIBIINM.
BreieonucanHoe ynpaBieHHE COOTBETCTBYET YIPABJIEHUIO, BBINOJHAEMOMY B INEPEXOIHOM
pe’KUMe Ha BPEMEHHOM JuarpaMme, okasaHHoi Ha ¢ur. 4D. bnarogapsi TakoMy yIpaBlIeHHIO B
NIEPEXOTHOM PEXKMME MOXKHO MPEIOTBPATUTh HArPeBaHUE HArpy3ku 144 B oTcyTCTBHE OOBEKTA,
MO/JIeKAIEerO HArPEBAaHUIO Harpy3koi 144.

[0081] Ilocme stama S521, mnpoumecc 600 moBTOpsieT OuHeHKY Ha stame S519.
CnenoBarenpHO, mMOKa aspososieodpasyroimnee wuznenne 160 He BCTaBleHO B dacTh 142
yIAeP>KUBAHUS a3P030J1e00pa3y IOIIero U3eus, IePEeXOAHbIN peskuM Ha dTare S521 BIMONTHIETCS
HerpepblBHO. [Ipn ncnonp3oBaHMM, B KA4ECTBE WHULMUPYIOLIErO CHUTHAjla Al W3MEHEHUs
peskuma KypuTenbHOH cuctemsbl 100, Takoro coObITHs, KaK BCTaBKa a’po30Jie00pasyroinero
usnenuss 160 B wacth 142 yaep:KUBaHHS ad3po30Jie00pa3yroIero H3IeNus IOJIb30BaTENIEM,
yIpaBjI€HUE KypUTEIbHOU cucTeMOr 100 MOXET HU3MEHUTb €€ PEeXUM Ha PEXUM MPSIMOro
HarpeBaHusl.

[0082] IIpu sTOM, ciemyer NMOMHHUTH, uTO B mpouecce 500, mokazaHHOM Ha ¢ur. S,
yIpaBJsiroInas 4acTh (yrpasisitomas yacTh 134 n/unu ynpasJstromas 4acte 154) MOKeT U3MEHATh
peskuM KypurtenbHOH cuctembl 100 u3 pexkuma 0 mporecca U3MEHeHHs (pekuma IMpsiMOro
HAarpeBaHWs WM pEeXUMa 3apsiikM) Ha NEpPexXOAHbIH pEeXUM Ha OCHOBAHUU COCTOSHHS
¢dukcupyromeii yactu 120B. Kpome Toro, B mpouecce 600, mokazaHHOM Ha (Gur. 6, ypaBJisiroias
yacTh (ynpasisiromasi 4acte 134 w/wnm ympasisiromas 4acth 154) MOXKET M3MEHSITh PEKUM
KypuTenapHOU cucteMbl 100 u3 pexxuma 3apsiiku Ha MEePEXOAHBIN PEXXUM Ha OCHOBAHUU OLIEHKHU
TOrO, BCTaBJIEHO JIM a’posojiecOpasyromee wu3genue 160 B wacte 142  yaepskuBaHUs
a’p030J1e00pa3y0IIEero u3eius, JONOJHUTENBHO K COCTOsIHUIO (ukcupyromei yactu 120B. B
KAaueCTBEe AJbTEPHATUBBI, YCJIOBHE JOMYyCKa W3MEHEHHUs pPEeXHMa U3 pexuma A0 Ipolecca
WU3MEHEHUs] HAa MEPEXOAHBIN PEXUM, MOXKET OTHOCHTBCS TOJIBKO K OLEHKE TOrO, BCTABJIEHO JIU
asposoneodpasyromiee maenue 160 B qacth 142 ynep:kuBaHus a3p030Je00pa3yOIIero H3aemus.
B npyrom anbTepHaTUBHOM NPHUMEPE MOKET HCIONb30BAaThCA BBOA B 4acTb 132 umm 152 nus
MOJI30BATENBCKOrO YIIPABJICHMUS.

[0083] Kak oOBsICHSIOCH BBIIIE, YIPABISIONIAas 4acTh (YIpaBJsitolias 4actb 134 w/wum
ynpasysiroInas 4actb 154) B kyputenbHol cucreMe 100 M3MeHsET pexUM Ky PUTENIbHOW CHCTEMBI

100 u3 pesxuma 10 npouecca H3MeHeHus (peXKuMa IpsIMOro HarpeBaHUsI WIIH PeKUMa 3apsiikH) Ha
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NePEXOHBIA PEKUM Ha OCHOBAHHH YCIOBUH, KOTOpPbIE TPEOYIOT peabHOIN M HEMOCPEICTBEHHOM
MaHHUITY JIILUH TIOJIb30BATENs, TaKUX Kak cocTosiHue (ukcupyromeit dyactu 121B, cocrtosiHue,
KacarolIeecsi TOro, BCTABJICHO JIK a3po3oieoOpasyromee maenue 160 B qacth 142 ynepskuBaHus
a’3p030J1e00pa3yOIIero U3Aeust, BBOA B 4acTh 132 wnu 152 a1 nojb30BaTeNIbCKOrO YIIPABICHHS
U Tak ganee. BMeCTo 3TOro, MOXHO U3MEHATb PEXUM KypUTeNbHOH cucteMsl 100 u3 peskuma 1o
npouecca U3MEHeHus (pexuMa IpsIMOro HarpeBaHMs WIM PeXUMa 3apsaKy) Ha MEepeXOAHbIH
PEXUM Ha OCHOBAHUU YCIOBHUS, KOTOPOE HE OTHOCHUTCS K MAaHUITYJISALMHU IMOJIb30BATENs, WU
YCJIOBUSI, OTHOCSIIErOCsl K KOCBEHHOM MaHUIYJIALIMM MOJIb30BaTels. B kadecTBe MpUMEpPHOro
YCJIOBUSI, OTHOCSILIEroCs K KOCBEHHONW MAaHMIYJSILMU [OJIb30BATENs, MOKHO HCIIONIb30BATh
UH(POPMAIUIO O TOM, SIBJIIETCS JIU OCTATOYHbBIN 00BbeM a3po3osieodpasyroriero usnaenus 160 Huxe
NpeABaPUTENIbHO 3aJaHHOTO IMOpora. YMpapistomas 4acTh (ympaiisiromasi 4actb 134 w/wmm
yIpaBISAOIasi 4acThb 154) MOKET OLEHHBATh OCTATOYHBIN 0O0BEM a3P030J1e00Pa3YIOIIEro H3ETUs
160 nmo d4wuciay akTOB KypeHMsT WM C HCHOJNBb30BAHUEM 3HAYEHUs, MNPEACTaBJISIOLIErO
HAKOIUIEHHBIM  MPOMEXYTOK  BPEMEHM  TMOAAaud  JJIEKTPONUTAHUs, WO  3HAYEHMUs,
NPEICTABJISIONIEr0 HAKOIUIEHHOE KOJWYECTBO 3JIEKTPOIHEPTIHH, MOJAHHOIO W3 BTOPUYHOIO
ucrouHuka 148 nuranus B Harpy3Kky 144, ¢ MOMeHTa, KOTrZ1a HOBOE a3p030Jie00pasyolee u3aenue
160 BcTaBneHO B HacTh 142 yneps:kuBaHus a3po3onieodpasyroero nsnaenus. Cieayer moMHUTD,
YTO CMOCOO OLEHKU OCTAaTOYHOro odbema arpososiecdpasyromiero maenus 160 He orpaHmyeH
BBILIEONHCAHHBIMU CHOCOOAMHU, M MOXHO NPUMEHHTH pa3jIM4Hble CrIOcoObl. Takke MOKHO
UCIIOJIb30BaTh ~ JAT4YMK, KOTOPbIM  MOXET TOYHO  U3MEPATh  OCTATOYHBIH  00BEM
aspososieoOpasyromero m3nenus 160, B kadecTBe Takoro AaTyMka MOXKHO HCIIOJIb30BaTh,
HampuMep, JaT4UK Beca, ONTUYECKUN TaTYMK U TaK Jajee.

[0084] ®ur. 7A mpencraBisieT MpUMEp BO3AYX03a00OpPHOr0 MPOTOYHOro KaHama 710,
0o0pa3oBaHHOTO BO BTOPUYHOM ycTpoiictBe 140. @ur. 7B mnpeacrasisier mnpumMep
BO3/1yX03a00pHOr0 MpOTOUHOro KaHayna 720, oOpa3oBaHHOTO B MEPBUYHOM ycTpoiictBe 120.
KypurenbHast cucrema 100 CKOHCTPyHMpOBaHa TakuUM OOpa3OM, HYTO aKT KYPEHUS MOXKET
BBIMIOJIHATBCST NPU BCTaBKE BTOPUYHOro ycrpoiictea 140 B coegunuTensHblid nopt 122 B
nepBUYHOM ycTpoiictee 120 B mepBoii GpopMe HCTIOIB30BaHUS (PEKUME MPSIMOTO HarpEBaHUS);
CJIEZIOBATENIbHO, HEOOXOANMA KOHCTPYKIHMS JAJISI MOJAYM TOCTATOYHOIO KOJIMYECTBA BO3IyXa B
asposoneodpasyromee unenue 160 gake B COCTOSHUH, B KOTOPOM BTOPHUYHOE yCTpoiicTBO 140
BCTaBJIEHO B COeAUHUTENbHBIA NopT 122. [TpuMepHsIit BO3ayXx03a00pHbII MpOTOUHbIH KaHan 710,
o0pa3oBaHHBI BO BTOPUYHOM ycCTpoiicTBe 140, maeT BO3MOMKHOCTH BO3AYXy BTATHUBATBHCS CO
CTOPOHBI OTBEPCTUSl B YacTU 142 ynaep:KuBaHHUS a3po30Je00pas3yIOLIero U3JeNUs BHYTPb H
NPOTEKaTh B HANPABJIEHUU OKPECTHOCTU Harpysku 144. C npyroii cTOpOHBI BO3AYyX03a0OPHBII

NpoTOUHBbIM KaHanm 720, oOpa3oBaHHBIN B NepBUYHOM ycrpoiicTBe 120, BBINOSHEH C
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BO3MOXKHOCTBIO 3a00pa BO3AyxXa C HHM3a OCHOBHOH KoprycHOH dwactu 120A mepBUYHOTrO
ycTpoiictBa 120 BHYTpb U HAIpaBJICHUS] BO3AyXa B CAaMyIO TITyOOKYIO YacTh B COCIUHUTEILHOM
nopre 122, Bo3nyx, HampaBisieMblii B COEAMHHUTENbHBIM MOpPT 122 mo BO3Ayx03abopHOMY
NPOTOYHOMY KaHaj 720, HampaBJIA€TCs Jajblle K OKPECTHOCTU Harpy3ku 144 BO BTOPUYHOM
ycrpoiictBe 140 mo BO31yx03a0OpPHOMY MPOTOYHOMY KaHally, KOTOPbIH OTJIHYAeTcs OT
BO37lyX03a00pHOT0 MPOTOYHOr 0 KaHana 710, nokazaHHOTo Ha ¢ur. 7A, BO BTOPHYHOM yCTPOHCTBE
140, pu 5TOM BO3ayXx03a00PHBII MPOTOUHBIN KaHAJ BBITIOJHEH C OTBEPCTHEM B BEPXHEH 4acTH
(KOHLIEBOWM  YaCTH,  pAaCHOJOKEHHOH  MPOTHBOMOJOXHO  4YacTH 142 ynep:KuBaHUS
a’3p0o30s1e00pa3yroIero HM3AeNusi) BTOPUYHOrO ycTpoiictBa 140, KOTOpOe BCTaBJEHO B
CoeMHUTENbHBIN MOpT 122 (BTOpHuHOE ycTpoiicTBo 140 He noka3aHo Ha ur. 7B). KypurenbHast
cucrema 100 MoxeT comepykaTh OOUH M3 BO3AyX03a0OpHOro mpoTOYHOro kKaHama 710 wu
BO3AyX03a00pHOT0 MPOTOYHOTO KaHaia 720, wiu oba. ITyTem ucnob30BaHus BO31yX03a00PHOTO
nporodyHoro kaHama 710 w/mnmm  BO3gyxozabopHOro mpoToyHoro kaxHama 720, B
aspozoneodpasyrwomee maenue 160 Bo BropuyHOM ycTpoiictBe 140 MOKeT mMONaBaThCS
NOCTaTOYHOE KOJIMYECTBO BO3AYX4a, AXKeE B CIIy4ae, KOrAa akT KyPEHUs BBINOJIHAETCS IPU BCTABKE
BTOPUYHOro ycrpoictea 140 B coeguHuTenpHbll nopT 122 B nmepBudHOM ycTpoictse 120 B
peXUMe NPSAMOrO HarpeBaHUs.

[0085] Kpome ToOro, XOTsl yIpaBj€HUE MOTOKOM 3JICKTPOIHEPTUU B PEXHUME MPSIMOTO
HarpeBaHusi, MEPEXOJHOM pEXUM M PEXKUME 3apsAKA OCYLIECTBISAETCS MNEPEKIIIOUYEHUEM
COCTOSIHUSI KaXKA0T0 U3 nepBoro nepexmouatesss SW1, sroporo nepekntodarens SW2, TpeTbero
nepexirouatesis SW3 u gerBeproro nepeksrodarenss SW4 Mexay BKIFOUEHHBIM COCTOSTHUEM H
BBIKJIFOYEHHBIM COCTOSIHUEM B BBILICONUCAHHBIX BAPUAHTaX OCYIIECTBJICHUs, CPEACTBO IJIs
YIIPABJICHUS] MOTOKOM 3JIEKTPOIHEPIHMHM B KaXAOM PEKHUME HE OTPAHUYEHO BBIIECONHCAHHBIM
cpeactBoM. Hampumep, MOKHO 100aBUTH AMONBI, MPEAOTBPAIIAIONINE MPOTEKaHUe OOpPaTHOTO
TOKa, B CXEMY B ympaBiisitoneii cxeme 146 Ha ¢ur. 2, B 4aCTHOCTH, TOOABUTh AMOIBI B CXEMY,
COZIEPIKALLYIO OTBOJIbI, KOTOPbIE OTBETBJISIFOTCS OT OCHOBHOM MOJIOKUTENIBHOM LIWHBI U OCHOBHOM
OTPULIATEJIbHON IIHUHBI, KOTOPBIE COEAUHSAIOT COEANHUTENbHBIN BbIBOA 146—1 ¢ Harpyskoi 144, u
NPOAOJIKAKOTCS O BTOPUYHOIO MCTOYHHMKA 148 mnuTaHus, COOTBETCTBEHHO, IPU 3TOM
HaIPaBJICHUE 3aPsAKU OT MEPBUYHOrO UCTOYHUKA 126 MUTaHUs K BTOPUYHOMY HCTOYHUKY 148
MUTAHUS SIBJISIETCS IPSIMBIM HANIPABJICHUEM KK OO U3 JUOOB, IPEAOTBPAILAOIINX IPOTEKAHNE
oOpaTHOro TOKa. B pexume mpsiMOro HarpeBaHus, B KOTOPOM IOfiada 3JIEKTPOIHEPTHH U3
NEPBUYHOIO MCTOYHUKA 126 NMUTaHMs BO BTOPUYHBIA UCTOYHMK 148 muTaHus mpekpaiaercs,
ynpasineHue mpeodpazosareiem DC/DC 124-1 B mnepBuuHoM yctpoiictee 120 mosker
BBITIOJIHATBCS TaKHUM OOpa3oM, 4YTO BBIXOAHOE HANPsDKEHHWE IepBHUYHOro ycrpoiictea 120

CHUIKACTCA OO0 YPOBHS HUXKC HAIPSAXKCHUA HAa BbIBOAAX BTOPHUYHOI'O MCTOYHHUKA 148 nuranusa. C
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APYroil CTOPOHBI, B PEXKUME 3apsAKH, B KOTOPOM OJJIEKTPOSHEPrusl MOJAETCS U3 MEPBUYHOIO
UCTOYHMKA 126 MUTaHus BO BTOPUYHBIA UCTOYHUK 148 mutanwus, yrnpasieHue nmpeodpasoBaTesem
DC/DC 124-1 B nepBu4HOM ycTpoiicTBe 120 MOXKET BBITOIHATHCS TAKUM 00pa3oM, YTO BBIXOHOE
HaIpPsDKEHUE MEePBUYHOrO ycrTpoicTtsa 120 moBbIMIAETCS OO0 YPOBHs BbILIE HANPSDKEHUS HA
BBIBOZIaX BTOPUYHOTO UCTOYHUKA 148 muraHus.

[0086] CnenyeT MOMHUTB, YTO CPEACTBO AJIsl PETYIMPOBKH OTHOCUTEIBHOTO HAIIPSKEHHSI
MEXy HanpsDKEHHMEM Ha BbIBOJAX NMEPBUYHOIO MCTOYHMKA 120 NMUTaHWA U HANPSKEHUEM Ha
BBIBOZIaX BTOPHYHOTO UCTOYHMKA 148 mutaHus HEe orpanndeHo npeodpaszosarenem DC/DC 124—
1 B nepBuunoM yctpoiictee 120. Hampumep, BrOpHuHOE ycTpoicTBO 140 Takxke MOXKeT
conepkath mnpeodpazosarens DC/DC. B npyrom mnpumepe, MO MeHbIIEH Mepe, OIUH W3
NEPBUYHOrO MCTOYHHMKA 120 MHUTAHUS U BTOPUYHOTO HMCTOYHHMKA 148 mHUTAaHUS MOXKET OBITh
BBINIOJIHEH C HCIOJBb30BAHUEM MHOXKECTBA YCTPONCTB HAKOIUIEHUS] 3HEPTHHM, U BO3MOXKHO
NEePEKIIFOUECHNE MEXKy MX KOH(UIrypanuell mocienoBaTeIbHOTO BKIIIOYEHNsT U KOH(HUTrypaunei
NapajuIeIbHOIO BKIIFOUEHHS.

[0087] B BblLENPUBEIEHHOM ONHMCAHUM TMOSCHSIOTCS BAapUAHTBHl OCYILECTBICHMUS
HACTOSIIETO HM300peTeHMsl, OJHAKO, HAcTosmee H300peTeHHe HE OrpPaHUYEeHO JaHHBIMH
BAPUAHTaMHU OCYLIECTBJICHUs, U BAPUAHTBI OCYLIECTBJIECHUS MOKHO BUIOU3MEHATh PA3JIUNYHBIMU
criocobamu, 6€3 0TX0/a OT CYIIECTBA HACTOSIIErO H300PETEHNS.

[0088] Hampumep, XOTs B BBILIENPUBEAEHHOM OIMKWCAHUM BAPUAHTOB OCYLIECTBJICHUS
MOSICHSETCS NIPUMEP, B KOTOPOM NEPBUYHOE YCTPOHCTBO 120 B peskume MpsiMOro HarpeBaHUs
NOJAET 3JIEKTPOIHEPTHUIO TONBKO B HArpy3Kky 144 Bo BTOpu4HOM ycTpolicTee 140, u nepBuyuHOe
ycTpoiicTBo 120 B pexxume 3apsaKky MOAAET SJIEKTPOIHEPTUIO TOJBKO BO BTOPUYHBIM UCTOYHHUK
148 nuraHus BO BTOpUYHOM ycTpoicTBe 140, BapuaHTBI OCYIIECTBJICHHMS HE OIPaHUYEHbI
BBILICONMCAHHBIM IPUMEPOM, M BO3MOKEH BAapUAaHT C OJHOBPEMEHHOW IIOAaYed 4YacTu
3JIEKTPOSHEPTUM B HArpy3Ky 144 1 4acTu 3J€KTPOIHEPTUU BO BTOPUYHBINA UCTOUHUK 148 muTanus

BO BTOPUYHOM ycTpoiicTse 140.
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CITUCOK TTO3UITNH

[0089] 100 KypurenbHas cucrema

120 IlepBu4HOE yCTPONUCTBO

120A OcHOBHas1 KOpITyCHasi 4acThb

120B ®@ukcupyrommas 4acTh (KOJIMa4oK)

120C lapuup

122 CoeauHUTENbHBIN MTOPT

124 CxemMa momayuu 3J1eKTPOITUTAHUS

124-1 Ilpeobpazosatens DC/DC

124-2 CoenuHUTENbHBIA BBIBO

126 IlepBr4HBIN HCTOYHUK MUTAHUS

132 YacTp aj1s1 TONIB30BATENBCKOTO YIIPABICHUS
134 Ynpasnsroomas 4acTb

136 ITamsaTh

140 Bropu4dHO€E yCTPONCTBO

142 Yacte ynep:kuBaHUs a3p030J1e00pa3yOIero 3aeust
144 Harpy3ka

146 Ynpasnsroomas cxema

146—1 CoenuHUTEIBHBIN BBIBOJ

148 BTOpHUUHBII UCTOUYHUK TUTAHUS

152 YacTb a1 NOAB30BATENBCKOTO YIIPABIEHUS
154 Ynpasnsomas 4acTb

156 ITamsTh

160 Aspo3zoseobpasyrolnee u3aee

200 DnekTpuyeckas cxema

710 Bo3nyx03ab0pHBIH MPOTOYHBII KaHAT

720 Bo3nyx03a00pHBIH MPOTOYHBII KaHAT



POPMYJIA H3OBPETEHUA

1. KypurenpHas cucremMa, coaepakaiias:

BTOPUYHOE YCTPOMCTBO, HMEIOILIee MCTOYHUK IHTAHMs, CHOCOOHBIM IMoJgaBaTh
HJIEKTPUYECKYIO0 MOIMHOCTh B HATPY3KYy IJIS BJIEKTPHUECKOTO HarpeBa a’po30yieo0pasyromero
W3NS,

MIEPBUYHOE YCTPOWMCTBO, BBIMOJHEHHOE C BO3MOKHOCTBIO TMOAAYM DJIEKTPUYECKOI
MOIIHOCTH B Harpy3Ky U B HCTOYHUK MMUTAHUS, KOTJIa BTOPUYHOE YCTPOMCTBO 3JEKTPUYECKH
MIOZICOETUHEHO K TIEPBUYHOMY YCTPONCTBY; U

ONOK ympaBiieHus], COCOOHBIN 00ecreynBaTh paboTy B pekUMeE 3apsIKH, B KOTOPOM
NePBUYHOE Y CTPONCTBO MOJAET 3JEKTPUYECKYIO MOIIHOCTh B UICTOYHUK MTUTAHMUS, H B PEXKUME
NPSIMOTO HarpeBa, B KOTOPOM MEPBUYHOE YCTPOHCTBO MOAAET SJEKTPUYECKYHO MOIIHOCTH B
HarpysKy,

npH 3TOM OJIOK YTIPaBIICHUS] U3MEHSIET IEPEMEHHbIH TapaMeTp, OTHOCSIIUICS K Togade
3JIEKTPUYECKOH MOIIHOCTH, BO BpeMsi Mepexoia M3 pekuMa MpsSIMOr0 HarpeBa B PEXKUM

3apsIIKH.

2. KypurenpHasg cucrtemMa no 1m.l, B KOTOpPOW NEPEMEHHBIH NapameTp BKIHOYAET
BEJINYUHY 3JIEKTPUYECKON MOLIHOCTH, MMOAABAEMON U3 MEPBUYHOIO YCTPOMCTBA BO BTOPUYHOE

yCTPOMCTBO.

3. KypurenpHass cucrema mno m.2, B KOTOPOW MepBas BEIUYMHA 3JIEKTPUUECKOU
MOIITHOCTH, MOJABA€MON M3 MEPBUYHOIO YCTPONCTBA BO BTOPUYHOE YCTPONCTBO B PEKUME
3apsAKU, OTJIMYAETCS] OT BTOPOM BEJNMYMHBI 3JIEKTPUYECKON MOIIHOCTH, IOAABAEMON W3

MEPBUYHOIO yCTPOICTBA BO BTOPUYHOE YCTPOMCTBO B PEXKUME MPSIMOTO HArpeBa.

4. KypurenbHasi cuctemMa 1o 1.3, B KOTOPOW BTOpas BeJUYMHA OOJbLIe NEpBOI

BCJIMYHHBI.

5. KypurenpHas cuctema no 1. 1, B KOTOpoi B pexXuMe MpsiMOrO HarpeBa 3J1eKTPUIeCKast
MOILHOCTb MOJAETCSl B HArPy3Ky M3 TOYKHM MEXAY MEPBUYHBIM YCTPOMCTBOM U BTOPUYHBIM

YCTPOUCTBOM.
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6. KypurenpHas cucrema no 1.1, B KOTOpoH OJIOK yIpaBJIEHUS NEPEKITIOYAET PEKUM
KyPUTEJNbHOU CHCTEMBl U3 PEKHMMA 3apsAAKH B PEXKHMM MPsIMOIO HAarpeBa Ha OCHOBaHUU

MOJIb30BATCIILCKOIO BBOJAA.

7. KypurenpHas cucteMa 1o 1.6, coaeprkaiasi:

CPENCTBO, KOTOPOE CIIOCOOHO BBIMOJHATH IMEPEKIIOUEHHE MEXIYy COCTOSHHEM, B
KOTOPOM DSJICKTpUYCCKAsA MOIIHOCTb MOXKET OBITh nogaHa M3 MNEPBUYHOTO yCT’pOﬁCTB& B
HNCTOYHHUK NHUTAHUA, U COCTOAHUEM, B KOTOPOM JJICKTPUUCCKAA MOIMHOCTH HE MOXET OBITH
MOJIaHa U3 MEPBUYHOIO YCTPONUCTBA B HICTOYHUK NMUTAHUS,

Ipu 5TOM 010K YIpaBJICHUA YIIPABIACT YIIOMSAHYTBIM CPEACTBOM JIA MEPCKITFOUCHUA

peKUMa Ky PUTEIbHON CUCTEMBI.

8. Cmocob ympaBneHHss mofadell 3JIEKTPHYECKOW MOIMHOCTH W3 MEPBUYHOTO
YCTPONCTBA BO BTOPUYHOE YCTPOHCTBO, UMEIOLIEE HArpy3Ky AJIsl 3JEKTPUYECKOrO Harpesa
a3p030J1e00pas3y0Iero U3AeNusl U UCTOYHHK MTUTAHHS, CTIOCOOHBIN MOAABaTh JIEKTPUIECKYIO
MOIIHOCTb B Harpy3Ky, IPH 3TOM CIOCOO COAEPIKUT:

paboTy B pexuMe 3apsAAKH, B KOTOPOM IEPBUYHOE YCTPONCTBO MOJAET 3JIEKTPUIECKY IO
MOIHOCTb B HCTOYHHMK MHUTAHUS, U B PEXKUME INPSMOIrO Harpesa, B KOTOPOM ME€PBUYHOE
yYCTPOMNCTBO MOAAET 3JIEKTPUUECKYI0 MOIIHOCTb B HATPY3Ky, U

U3MEHEHHE MEPEMEHHOIr0 MapaMeTpa, OTHOCALIErocs K Mojade 3JIEKTPUYECKON

MOLITHOCTH, BO BpeMsl IIepeXoa U3 peskuMa MpsIMOro HarpeBa B PEXXKUM 3apsAIKU.

9. Hocutenb naopMauy, KOTOPBIH XPAHUT KOMIIbIOTEPHO—BBITIOIHIEMbIE KOMAaHIBI,

3aCTaBJSIIOIINE Ky PUTEIBHYIO CHCTEMY OCYINECTBJISITh CIIOCO0 1o 1m.8.

10. Bropu4uHO€e yCTPOICTBO, 3JIEKTPUUECKH COEAUHAEMOE C IEPBUYHBIM Y CTPONCTBOM
U cozepakaliee:

Harpy3Ky sl 3JIEKTPHUECKOTO HarpeBa aypo30Je00pasyroIiero U3aess;

UCTOYHHUK NMUTAHU, CIOCOOHBIN MOAABATD 3JIEKTPUYECKYIO MOLTHOCTh B HATPY3KY; U

ONOK ympaBieHusi, CIOCOOHBINH o0ecreunBaTh paboTy B pekUMe 3apsaKd, B KOTOPOM
NEPBUYHOE Yy CTPONCTBO MOAET 3JIEKTPUUECKYIO0 MOIIHOCTh B MICTOUHUK NMUTAHUS, U B PEXKUME

IPsIMOIO Harpesa, B KOTOPOM MEPBUYHOE YCTPONCTBO MOAAET 3JEKTPUUECKYH0 MOIIHOCTD B

HarpysKy,



IpY 3TOM OJIOK yIIPaBJIeHUS U3MEHSET IEPEMEHHBII TapaMeTp, OTHOCALIMNACS K Mojayue
3JIEKTPUYECKON MOLIHOCTH, BO BpEMsl NEPEXOAa M3 pexuma IPsIMOTO Harpesa B PEXUM

3apsIIKH.
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