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OIIMCAHUE U30BPETEHUA
2420-559811EA/011
BJIOK IUTAHUA JIJIA ADPO30JIbHOI'O HHI'AJIATOPA, H CIIOCOb
YIIPABJIEHHUA U TPOT'PAMMA YIIPABJIEHHUA UM

OBJIACTbh TEXHHKH, K KOTOPOU OTHOCHUTCS U30BPETEHHE

[0001] Hacrosimee wu3zoOpeTeHHME OTHOCHTCS K OJIOKY THUTAHUS ISl a3PO30JIBHOTO
MHTAJIATOPA, U K CIIOcOo0y YIIPaBJIEHHs U IPOrpaMMe yIpaBieHus: OJJOKOM MUTAHHUSL.

YPOBEHb TEXHUKU

[0002] B mponaxke mmeeTcsi a’pO30JbHBIH MHIaJATOpP, KOTOPBIM BKJOYAET MCTOYHUK
TeHEepPUPOBAHUS a3PO30JIsi, HArPY3KY JJIsl FeHePUPOBAHUS a3PO30Jis U3 UCTOYHUKA M'€HEPUPOBAHUS
a’3p0o30JIs1, UCTOYHHUK IMHUTAHUS, CIOCOOHBIA MOABOIUTH 3JIEKTPOIHEPTHIO K HArpyske, U OJIOK
yTpaBJICHUs IS YIIPABIEHHS] ICTOYHUKOM MUTaHus (Hanpumep, cmotpu [lateHTHbIE JIOKyMEHTBI
1 u2)

[0003] ITatentHsiii JokymenT 1: JP-A-2018-093877

ITatenTHelil JlokymenT 2: JP-A-2015-534458

[0004] ITockonbKy a3p030JIbHBIN UHIAJSITOP MOKET MCIOIb30BATHCS YACTO, JKEIATEbHO,
9yTOOBI OBblJIa BO3MOKHON OBICTpast 3apsiaKa HCTOUYHUKA MUTAHHUS a3PO30JIbHOTO HHTAJISATOPA.

[0005] Llenp HacToOsImEro H300pETeHHsST COCTOMT B CO3MaHUM OJIOKa TUTAHHS IS
a’3pO30JIBHOTO MHTAISITOPA, M CHoco0a ympaBiieHHs U NPOTrpPaMMbl YIIPABIEHHUS HUCTOYHHUKOM
IUTaHUs, CIOCOOHBIX CAENaTh a3pPO30JIbHBIN HHTAIATOP OOJiee MPUrOJHBIM JUTSI HCTIOIb30BAHUS
NIOCPENCTBOM OoJiee paHHETO 3aBEPLISHUS 3aPsIAKH NCTOYHHUKA ITUTAHUS.

CYINHOCTDb U30BPETEHM A

[0006] CormacHo OmHOMY acmeKTy H300peTeHMs, NPENCTABICH OJOK MNHTaHMS IS
ad3pPO30JIbHOTO HHTAJISITOpA, NMpUYeM OJIOK MHUTaHWs BKJIOYAET: WCTOYHUK IUTAHUS, KOTOPBIH
BBINOJIHEH C BO3MOJKHOCTBIO MOJABOAMTH 3JIEKTPOSHEPIHUI0 K HArpys3ke AJidl T€HEepPUpPOBaHUs
a’3p0o30JIsi U3 UCTOYHUKA T€HEPUPOBAHHS ad3po30Jisi; U OJIOK yIpaBiIeHUs, KOTOPbIH BBINOJIHEH C
BO3MOXKHOCTBIO ~ OMpEAeNeHHs, JOCTUI JIM HCTOYHUK [HUTaHHUS, KOTOPBIA 3apspKaercs,
NPEABAPUTENEHO OMPEIEICHHOTO COCTOSIHUS 3apsiaa, 0oJjiee HM3KOTO, YeM COCTOSIHUE TOJHOTO
3apsnga, U 3aBepLIeHUs] 3apsAOKd HCTOYHMKA NMUTAHMS B CIydae OMNpENENIeHUs, UYTO HUCTOUHHK
MUTaHUsI JOCTUT MPEABAPUTEIHLHO ONPEAEIEHHOTO COCTOSHUS 3apsia.

KPATKOE OIMMCAHUE YEPTEXENU

[0013] ®ur. 1 mnpencraBmsieT NEPCHNEKTUBHBIA BHUI a3PO30JIbBHOTO HHTAJATOPA,
OCHAIIEHHOTO OJIOKOM MHUTAHUs, B OHOM BapHUAHTE OCYINECTBJIEHHUS] HACTOSLIETO H300PETEHUSI.

@ur. 2 npeACTaBJIseT elle OAUH NEePCIEeKTUBHBIN B a3p0O30JbHOrO HHramaropa u3 dur.

@ur. 3 npencTasyseT BU B pa3pese aspo30JbHOrO HHrajsitopa us @ur. 1.

@ur. 4 npencraBisieT NePCIEKTUBHBIN BUA OJIOKA MUTAHUS B a3PO30JbHOM HHTAJSITOPE U3
@ur. 1.

@ur. 5 npencrasnseT OJOK—CXeMy, WILTIOCTPUPYIOIIYIO OCHOBHBIE YaCTH KOH(UTYypaLuu

O50Ka MUTaHUA B a3PO30JIbHOM HHTajsITope 3 Pur. 1.



@ur. 6 mpeAcTaBISIET CXeMaTHYeCKOe U300paKeHHe, MILTIOCTPUPYIOLee KOHPUTYPALIHIO
3JIEKTPUYECKOH CXeMbI OJIOKA MUTAHHA B a3PO30JbHOM HHrassiTope u3 @ur. 6.

@dur. 7 mpexacraBisieT ONOK—CXEeMy IUIsl Pa3bsCHEHUS OINEpalud 3apsaKd HUCTOYHHKA
MUTaHUS B OJIOKE MUTaHUs, TTOKa3aHHOM B Dwr. 6.

@ur. 8 mpencTasiseT BUI A Pa3bsCHEHUs ONepaLuu 3apsiAky, TOKa3aHHO! B Dur. 7.

@ur. 9 npencrasnser OJOK—CXEMy Ui PA3bACHEHUS] MOAU(DHUKALUKI ONEPALUH 3aPsIIKU
MCTOYHHKA MUTAHWA B OJIOKE MUTAaHUS, TOKa3aHHOM B Dur. 6.

@ur. 10 npencrasaser BUA AN pa3bsACHEHUs ONepaLiy 3apsAaKH, TOKa3aHHON B Dur. 9.

@ur. 11 npencrasaser BUA AN pa3bsACHEHUs ONEpaLiy 3apsAaKH, TOKa3aHHON B Dur. 9.

OIITMCAHUE BAPUAHTOB OCYIIECTBJIEHHWA U30BPETEHUA

[0014] Hanee Oymer omucaH OJIOK MUTAHUS JUIsl a3PO30JILHOTO WHIAJSITOPA COTJIACHO
BApUAHTY OCYIIECTBJIEHHUs] HacTosulero nzobperenus. CHauanma OymerT OMMCaH OCHAINEHHBIN
OJIOKOM MHUTaHUSI a3PO30JIbHBIA HHTAJISATOP, CO CChUIKOM Ha Pur. 1 u @ur. 2.

[0015] (ADPO30JIbHBIN UHT AJIATOP)

Aspo3onbHBIA  WHTANSTOP 1 mpeacraBisieT COOOM  YCTPONCTBO IJIsi  BABIXAHUS
COZEPIKALIETO apoOMaT a3po30Jst Oe3 TOPEeHHUs, H IMEET CTEPIKHEBUIHYIO (OPMY, TPOTHKEHHYIO
BIOJb OINpPENENIEHHOrO HANpaBJICHUS (Jajiee Ha3bIBAEMOIO IPOAOJBHBIM HANpaBJieHHEM A).
AspozonpHblii uHTANATOP 1 BKIFOUaer Onok 10 muranus, nepseid kKapTpumk 20 U BTOpOH
kapTpumk 30, KOTOpblE pa3MelleHbl B 3TOM MOPsAKE BAONb MPOJOJBHOTO HaIpaBiieHus A.
ITepsbiit kapTpumk 20 MoxkeT OBITh MpUcOenrHeH K 0noky 10 muTaHus U OTCOEAWHEH OT HETO.
Bropoit kapTpumx 30 MokeT ObITh MPHCOENUHEH K NepBOMYy KapTpuaxky 20 U OTCOCOUHEH OT
Hero. Jlpyrumu cioBamu, nepBbiii kapTpuaxk 20 u BTOpoH KapTpuxK 30 MOIyT 3aMEHATbCS
WHIUBUIYAJILHO.

[0016] (BJIOK ITMTAHUA)

bnok 10 nuTaHus COrnacHO HACTOSIIIEMY BAPUAHTY OCYINECTBIEHHs BKJIOYAET HCTOYHUK
12 nuranus, 3apsaHyo uHTerpaibayio cxemy IC 55, uaterpanbnayro cxemy IC 56 3ammutel, 6510k
50 ynpasnenusi (MCU), Bbikirouatensb 19, natunk 16 HanpspkeHUs!, pa3uuHbIe NATYUKH, U TaK
nanee, B IJIMHAPUYECKOM kopryce 11 6joka nutanus, kKak nmokaszaHo B @ur. 3, @ur. 4 u @wr. 6.
Hctouynuk 12 nutaHus MpencTaBisieT cOOOH 3apsKaeMyr0 BTOPHUHYIO OaTapero, SJIeKTPUIeCKHMA
IBYXCIIOWHBIA KOHAEGHCATOP, WM TOMY MOJOOHBIC, W MPEANOUTUTEIHHO MPEACTaBIsIeT COOOH
JIUTUN-HUOHHBIA aKKYMYJISATOP.

[0017] Ha BepxHeit uactu 1la xopmyca 11 Onoka muTaHWs, HaXOASINEHCS HA CTOPOHE
OJHOTO KOHIA IO TPOAOJBHOMY HampamieHuto A (cropone mnepsoro kaprpumka (20)),
pa3Mernaercsi paspsigHbid TepmuHan 41. Paspsgubiii TepmuHan 41 pasmemaercsi Tak, 4TOObBI
BBICTYIIaTh U3 BEPXHEU NMOBEPXHOCTHU BepxHel 4actu 1la B ctopoHy nepsoro kaprpumxka 20, u
BBINTOJIHEH TaK, YTOOBI OBITH MPUTOJHBIM JJIST HJIEKTPHUYECKOrO NMPHCOEANHEHHs K Harpyske 21
nepBoro kaprpumxa 20.

[0018] Kpome TOro, Ha 4yacTH BepxHeil MOBEpXHOCTH BepxHelW uacth lla BOIM3HM
paspsaiHOro TepMuHaia 41 pasmMelneH ydacTok 42 nojgayd BO3Ayxa AJis NMOABENCHMS BO3ayXa K

Harpyske 21 nepsoro kaprpumaxa 20.



[0019] Ha HmxHewt gactu 11b Onoka 10 muranus, HaxXOHNSIIEHCs HA CTOPOHE APYrOro
KOHIIa IO NMPOAOJBHOMY HANPaBJICHUIO (CTOPOHE, MPOTHBOIOJOXKHONH OTHOCHUTENBHO IEPBOTO
kaprpumka 20), pasMmemaercs 3apsAHbI TepMHUHAN 43, TPUTOAHBIA IJISI 3JIEKTPUYECKOTO
COEAMHEHUs] C BHELUIHMM HCTOYHUKOM 60 murtanus (cMorpu Pur. 6), cnocOOHBIM 3apspKaTh
UCTOYHUK 12 muranust. 3apsaHblii TepMuHan 43 pasmelnaercs Ha OOKOBOI MOBEPXHOCTH HIDKHEN
yactu 11b Tak, 4ro, HampUMep, ¢ HUM MOXKeT OBbITh COEMHEH MO MeHblel Mepe onuH u3 USB—
TepMuHaJI0B, MUKpOUSB—-TepMuHanoB u koHHekTopoB Lightning. OnHako 3apsaHbIid TEpMUHAI
43 MOXET TPEeACTaBIATb COOOM y4acTOK MpueMa 3JIEKTPOIHEPTUH, CIOCOOHBIH MOJy4aTh
AJIEKTPOIHEPTHIO OT BHEIIHErO HCTOYHUKA 60 MUTaHUs B OECKOHTAKTHOM PEKUME.

[0020] B atom ciyuae 3apsiaHbIi TepMUHA 43 (Y4aCTOK MpUeMa 3JIEKTPOIHEPTHH ) MOJKET
ObITh C(HOPMUPOBAH KaK KaTyIIKa mpuema syekrposHepruu. Cucrema OecipoBOAHON mepenadn
3JIEKTPOIHEPTHH MOXKET OBITh CHUCTEMOH THITA 3JIEKTPOMArHUTHON WHIYKLIUH, WA MOXET ObITh
MarHUTHO—PE30HAHCHOTO TUma. Takum o0pa3oM, 3apsaHbIil TepMUHAT 43 MOKET MPEICTaBIISATh
co0OM y4acTOK MpHeMa 3JIEKTPOIHEPTUH, CIIOCOOHBIN MOJIyYaTh 3JIEKTPOSHEPTHIO OT BHEIIHErO
ucrouHuka 60 mutanus 6e3 OO0 TOYKU KOHTaKTa. B kauecTse ele OAHOTO MpuMepa, 3apsiTHbIH
TepMuHaN 43 MOXeT ObITh KOH(PUIYpHPOBAaH TakK, YTO K HEMY MOXKET OBITh MMOACOETUHEH IO
meHblIei Mepe onnH 3 USB—Tepmunanos, mukpoUSB—repMiHanos u koHHeKTOpoB Lightning,
U B HETO MOXKET OBbITh BKJIFOYEH BBIIIEYKA3aHHbIN YIaCTOK PHUEMA 3JIEKTPOIHEPTHH.

[0021] Ha OoxoBoii moBepxHOCTH BepxHeil wactu lla kopmyca 11 Onoka muTaHus
pa3MelleH OmnepanroHHbIN OJOK 14, Ha KOTOPBbI MOXKET BO3[EHCTBOBATH IIOJIb30BATENb, TaK,
9TOObI OBITH OOpAaILIEHHBIM K MPOTHBOIOJOXHONH OTHOCHUTENBHO 3apsgHOro TepMuHanma 43
cTopoHe. boree KOHKpeTHO, omepauuoHHbIN OOk 14 u 3apsaHbId TepMuHAT 43 SBISIFOTCS
CUMMETPUYHBIMUA OTHOCUTEJIBHO TOYKH [E€peCeueHus MpsIMOM JIMHUM, COEAUHSIOLIEN
omepanoHHbINA 010K 14 1 3apsaHbIA TepMUHAT 43, U LeHTpanbHOH JuHuK Ooka 10 mutaHus B
nponoibHOM HampasieHnH A. OnepanoHHbBIH OnOK 14 BBINONHEH B BUIE KHOIOYHOIO
BBIKJTFOYATEIS, CEHCOPHOM MaHe H, WK TOMy nonoOHoro. BOmusu onepaipionHoro Ojoka 14
pasMernaercs AaT4uk 15 BIoxa A AETEeKTUPOBAHUS aKTa 3aTSKKH.

[0022] Bapsimnas cxema IC 55 pasmemaercst OMM3KO K 3apsaHOMY TepMuHany 43, u
BBITNIOJIHSET YIIPABJIEHUE 3aPSAKON UCTOYHUKA 12 MUTAHUA 3JIEKTPOIHEPTHEH, KOTOpask MOAAeTCs
ot 3apsimHoro TepmuHaia 43. 3apsinHas cxema IC 55 BkJFOYaeT KOHBEPTOP AJIs MPEoOpa3OBaAHHS
MOCTOSTHHOTO TOKA, KOTOPBIH TONBOAWTCS OT wuHBepTOopa 61 wim TOMy mOMOOHOTO,
NpPeAHA3HAYEHHOTO Uil MPeoOpa3oBaHusl IEPEMEHHOTO TOKA B MTOCTOSTHHBIA TOK, 10 3PS AHOMY
NIPOBOZlY, KOTOPBI MPHUCOENWHEH K 3apsIHOMY TEpPMMHANy, B IOCTOSHHBIM TOK, HWMEIOLIUi
pas3JMuHBbIM MapameTp, BOJBTMETP ANl H3MEpPEeHUs HampsbkeHUst VcHG 3apsiiku, KOTOopoe
MOJBOAUTCSI OT KOHBEPTOpPA HA MCTOYHHUK 12 MUTaHUS, aMIEpMeTp AJis U3MEPEHHUs 3apsIHOrOo
ToKa IcuG, KOTOpBIM MOgaercs OT KOHBEPTOpPAa HAa WCTOYHMK 12 mUTaHWs, MNPOLIECCOp Ui
YIPaBJICHUs] UMH, U TaK Aanee. boiee KOHKPETHO, B 5TOM OMHCAHUU MPOLECCOP MPENCTABIISAET
COOOM 3EKTPUUECKYIO CXEMY, KOHPUTYPHUPOBAHHY IO OObEAMHEHNEM ChbEMHBIX 3JIEMEHTOB, TAKHX
KaK MOJyIPOBOAHUKOBBIE 3JIEMEHTHI.

[0023] 3apsinnas cxema IC 55 cenekTHBHO MPOU3BOAUT 3apSAAKY MOCTOSTHHBIM TOKOM (CC—



3apsAAKY) IUIs 3apAIKU UCTOYHHKA 12 MUTaHUS BBINOJHEHNEM YIIPABJICHUS TaK, YTO 3apSAHBIN TOK
IcHG CTaHOBUTCSA MOCTOSIHHBIM, W 3apsAAKy NPH MOCTOSTHHOM HanpspkeHuHn (CV-3apsaky) ans
3apsAAKU UCTOYHUKA 12 MUTaHUs BBINOJHEHUEM YIPaBJIeHUs TaK, YTO HaNpsikeHUe VcHG 3apsAaKu
CTaHOBUTCS OCTOSIHHBIM. 3apsaaHas cxema IC 55 3apskaer uctounuk 12 nuranus B pexkume CC—
3apsiIKU B COCTOSIHUY, TI€ HATIPSDKEHUE VBay MCTOUYHUKA ITUTAHUS, COOTBETCTBYIOLIEE KOJUYECTBY
HJIEKTPOSHEPTHH, aKKYMYJIMPOBAHHOHW B MCTOYHHKE 12 MUTaHUSA, SBISIETCS OOJee HU3KHM, 4eM
IpeABApUTENIbHO OlpeeneHHoe HamnpspkeHne CV-nepexioueHus, U 3apspkaeT UCTOYHMK 12
nutaHus B pexkume CV-3apsoku B COCTOSIHUM, TI€ HAIpPsDKEHHE VBt WCTOYHUKA MUTAHUS
SIBJIIETCSI PABHBIM MJTU O0JIee BBICOKUM, YeM BBILIEYTOMSHYTOE HanpspkeHue CV—TepexmoueHus.

[0024] bnok MCU 50 coenuHeH ¢ pa3NIuIHbIMU CEHCOPHBIMHU YCTPONHCTBAMU, TAKUMH KaK
naTduk 15 BHOXa NIl METEKTUPOBAHUS aKTa 3aTSKKU (BIOXAa), AATYUK 16 HaMpsDKeHUs st
WU3MEPEHHUsI MOABOJAUMOrO HANPSDKEHUSI VBayw UCTOYHUKA 12 MUTaHUA, U TEMIEPATYPHBIN AATYUK
17 nns wW3MepeHus: TeMIepaTrypbl HCTOYHHMKA 12 TUTaHUA, ONEpalHMOHHBIN Oynok 14,
YBEOMHUTENBbHBIN OOK 45 (omMchiBaeMbI HIDKE), W 3alOMUHAIOIIEe YCTPOWCTBO 18 mus
XPaHEHUs] YUCJIA aKTOB 3aTSKKHU, BPEMEHH, B TEUEHUE KOTOPOrO 3JIEKTPOIHEPIHs MOJABOAUIIACH K
Harpy3ke 21, kak nokasaHo B Qur. 5, W BBINOJNHAET pa3ju4YHbIe ACUCTBUS ISl YIPABICHUS
a3po30sibHBIM HHTAIATOpoM 1. biiok MCU 50 Gosnee KOHKpETHO MpencTasisieT COO0M mpoueccop.

[0025] Kpome Toro, B kopryce 11 Onoka nutanus copMHUPOBaH BITyCKHON BO3YLIHBIH
KaHay (B YepTekax He NOKa3aHHbIN). BIyCkHOW BO3AYIIHBIN KaHAJT MOXeET ObITh 0Opa3oBaH
BOJIM3M ornepanoHHOro 0s10ka 14, min Moxer ObITh ¢HOPMHUPOBAH OKOJIO 3aPSAHOTO TEPMHHAJIA
43.

[0026] (ITEPBBI KAPTPUJIXK)

Kak nokaszano B @ur. 3, nepsblii kapTpumxk 20 BKIOUAeT pe3epByap 23 A XpaHEHUs
UCTOYHHKA 22 a3p030J1s, 3JeKTPUUIECKYIO HArpy3Ky 21 asis pacnbuleHHus HCTOYHUKA 22 a3p030J1d,
¢duTrnb 24 s BBITATUBAHUS HCTOYHHKA a3PO30JIs U3 pe3epByapa 23 Kk Harpyske 21, a3po30bHbIiI
KaHaJ 25 Ayisi npOTeKaHUsl a3p030Jisi, FEHEPUPOBAHHOTO PACTIbUICHUEM UCTOYHUKA 22 a3p030Jis, B
CTOPOHY BTOPOro kaprpuaxa 30, HAKOHEUHUK 206 AJid yAEepKUBAHUSA 4aCTH BTOPOTO KapTpUIKa
30.

[0027] PesepByap 23 chopMupoBaH Tak, 4TOObI OKPY’KaThb a3pPO30JbHBIA KaHAT 25, U
COZAEpPKaTh UCTOYHUK 22 a3po30is. B pesepByape 23 MOKET COAEpKAThCS MOPUCTBIN 3JIEMEHT,
TAKOM KaK MOJIMMEpHAsl CEeTKa WJIM XJIOMOK, W TIOPHCTBIH 3JIEMEHT MOXKET OBbITh MPOIMUTAH
UCTOYHHUKOM 22 a3po3oisi. McTtounuk 22 a3po30s1 BKIIIOYAET KUAKOCTh, TAKYK) KAaK TNIMLIEPUH,
MPONWIEHIJIMKOJIb WU BOAA.

[0028] ®utunp 24 mnpencraBisieT COOOH yAEPKUBAKOMIMKA SKUIKOCTb 3JIEMEHT JJist
BBITSITMBAHUS MCTOYHUKA 22 a3p030J1s K Harpys3ke 21 ¢ UCnosb30BaHMEM KANWUIAPHBIX CHJI, U
copMHpOBaH, HAIIPUMEP, U3 CTEKISTHHOTO BOJIOKHA, MOPUCTOTO KEPAMHYIECKOTO MaTepuaa, Hilu
TOMY MOAOOHOTO.

[0029] Harpy3ka 21 pacmbuisieT UCTOYHHUK 22 adpo30jsi 0e3 TOpeHus MO NeHCTBUEM
3JIEKTPOSHEPIUH, KOTOpPast MOABOAUTCS OT UCTOYHMKA 12 mUTaHus depe3 pa3psaHbIA TEPMHUHAI

4]1. Harpy3ka 21 cdopMupoBaHa B BHIE HarpeBaTeJbHONW NPOBOJOKHM, HAMOTAHHOH C



NpeABapUTENBbHO ONpeaeNeHHbIM maroM (crmpanu). OnHako Harpyska 21 1omkHa ObITh TOJNBKO
3JIEMEHTOM, CIIOCOOHBIM PACIBUISATh UCTOYHHUK 22 a3p030Jis, TEM CaMbIM 00pasysi a3po30Jb, U
npeAcTaBisieT coOOl, HampuMep, HarpeBaTENbHBIH 3JIEMEHT WM T'€HEPaTop YJbTPa3BYKOBBIX
BOJH. IIpuMepel HarpeBaTeNbHOrO 3JEMEHTa BKJIKOYAKOT HArpeBaTeNIbHbIM  PE3UCTOP,
KepaMH4YeCKUH HarpeBaTelb, HarpeBaTeib TUIIA HHIYKLUNOHHOTO HArPEBAHUS, K TOMY ITOJOOHBIH.

[0030] A3po30sbHBIHM KaHa 25 pa3MeliaeTcs Ha CTOPOHE HIKE IO MOTOKY OTHOCHUTEIBHO
Harpy3ku 21 Ha nenTpanbHo uHuy L 610ka 10 nmuranus.

[0031] HakoneuHuk 26 BKJIOYAET neprkaTesb 26a KapTpumka Uil yAeP>KUBAHUS YaCTH
BTOPOro KapTpumka 30, U COeNMHUTENIbHBIN KaHa 26b 1JIs1 COeAUHEHHUS a9p030JIbHOTO KaHasa 25
U aepxarens 26a kapTpuaxa.

[0032] (BTOPOM KAPTPU/TX)

Bropont kaptpumx 30 comepxxkut uctouHuk 31 apomarta. KOHILEBON y4acTOK BTOpPOIO
kaptpumka 30 Ha CTOpOHe mepBoro kaprpumka (20) puxkcupyeTcs B nepkatene 26a KapTpUaKa,
NPEAYCMOTPEHHOTO B HAaKOHEUHHKe 26 mepBoro kaprpumka 20, Tak, 4TOOBI OBITh YOAJSIEMBIM.
Konnesot ywacrok BTOporo kaprpuaxka 30 Ha NPOTHUBOMNOJIOXKHOW CTOPOHE OTHOCUTEIBHO
CTOPOHBI TEpPBOro Kaprpumka (2) chopMHUpPOBaH KaK HMHTAISLUOHHBIA MyHAIITYK 32 A
nojp3oBarens. ONHAKO WHTAMSUOHHBIA MYyHIIITYK 32 He 00s3aTeNbHO MJOJDKEH OBITh
c(OopMHPOBaH BOSAMHO CO BTOPBIM KapTpukeM 30 Tak, 9ToObI OBITh HEOTIENSEMBIM OT BTOPOT'O
KapTpUIKa, M MOXKET OBITh BBIMOJHEH NPUCOEOUHSIEMbIM KO BTOpPOMY KapTpumky 30 u
OTCOENHMHSIEMbIM OT Hero. Eciii MHTasiiuOHHBIA MyHAIITYK 32 ¢(OPMUPOBAH OTAEIBHO OT OJI0Ka
10 nmuTanus u nepBoro kaprpumka 20, Kak ONHCAHO BBILIE, MOXKHO 00€CIEYNTh TMTHEHUYECKHe
YCJIOBUSI COJEPKAHUS UHTAIALMOHHOIO MyHAIITYKA 32,

[0033] Bropoit kaprpumk 30 npobGapisier apomMaT K a3po30Ji0, T€HEPUPOBAHHOMY
pacnbUICHHEM HCTOYHHMKA 22 adpo30Ji1 HArpy3kol 21, mpu mponycKaHUM adpo30Js 4epes
ucrouHuk 31 apomara. B kauecTBe (parMeHTa ChIPHEBOIO MaTepuaia, KOTOPBIH COCTaBISET
UCTOYHUK apoMaTra, MOXKeT OBbITh HCIOJb30BaHA IPECCOBKa, OOpa3oBaHHas (HOPMOBAHHEM
pe3aHoro Tabaka Wi Taba4yHOro ChIPhEBOr0 MaTepHalia, B TpaHyIupoBaHHON (popme. McTouHIK
31 apomara MOKET OBITH BBIMOJIHEH W3 MHOTO PACTEeHUs (TaKOrO KaK MsITa WM PacTUTENIbHOE
JIEKapCTBEHHOE CPENCTBO, WM TpaBa), Hexxenu Ttabak. K uctounuky 31 apomara mMoxeT ObITh
nobaBJieH apoOMaTH3aTOpP, TAKOH KaK MEHTOJL

[0034] As3po30nbHBIM HHrajsaTOp | COrJacHO HACTOSIEMY BapUaHTY OCYIIECTBIEHUS
MOXET T'€HEpUPOBAaTb COAEPKALUN apoMaT a’po30Jib MOCPEACTBOM HCTOYHHMKA 22 a3po30.,
ucrtouHrka 31 apomara u Harpy3ku 21. JIpyrumu cioBamu, UCTOYHHUK 22 a3p030Jis1 U UCTOYHUK
31 apomata MOryT Ha3bIBaTbCid HMCTOYHHUKOM TE€HEPUPOBAHUS a3pO30Jid Il N€HEPUPOBAHUS
as3po30JIs.

[0035] McTouHMK reHEepUpPOBaHUS a3PO30Jis B a3PO30JIbHOM HHraysiTope 1 mpencrapiser
co0OM 4acTh, KOTOPYIO MOJIB30BATENb MOXKET 3aMEHATD I NCNOJIb30BaHus. B oTHOmeEHNN >TOM
9acTH, HampuMep, IJIsl MOJb30BATENs MOXKET ObITh CHOPMHUPOBAH KaK OAMH KOMIUIEKT OAWMH
nepBbIii KapTpumk 20 ¥ OMH WIM MHOTHE (HarpuMep, IsATh) BTOpbIe KapTpumxku 30.

[0036] Kon¢urypanuss MCTOYHHMKA TE€HEPUPOBAHUS a3PO30Jisi, KOTOPBIH MOXKET OBbITH



UCTIONb30BAaH B a3PO30JIbHOM HHrajsATope 1, He orpaHM4YuBaercss KOH(pUrypauuei, B KOTOpOH
HUCTOYHHMK 22 a3p030Jis1 U UICTOYHUK 31 apomara BBIIIOJIHEHbI OTAENbHBIMU APYT OT APYra, U MOKET
NPEACTaBIATh COOOH KOH(UTrypaLnio, B KOTOPOH UCTOUYHUK 22 a3p030Jisl U UCTOYHUK 31 apomara
copmupoBaHbl OOBEAMHEHHBIMH, KOH(QUIypaLuioO, B KOTOpoH HCTOYHHMK 31 apomara
OTCYTCTBYET, U MCTOYHUK 22 a3p030Jsi COAEP>KUT BEILECTBO, KOTOPOE MOXKET COAEPIKATHCS B
ucrouHuke 31 apomara, KOHQUTypaImIO, B KOTOPOH UCTOYHMK 22 a3p0O30Jisl COAEPIKHUT Mpernapar
MEIUIMHCKOTO HAa3HAUeHMs WM TOMY MOAOOHBIH, BMECTO MCTOYHHMKA 31 apomaTa, WIH TOMY
nonoOHbIe.

[0037] Jnst a’pO30JBHOTO HMHTANATOpa 1, BKIIFOYAOIIETO MCTOYHUK Te€HEPHUPOBAHUS
a’3po30iisi, OOpa30oBaHHBI OOBEIUHEHWEM B OIHOM DJJIEMEHTE HCTOYHHKA 22 a’3po30oisi Hu
ucrouyHuka 31 apomara, HampuMmep, AJISl MMOJIB30BATENs] MOTYT ObITh C(HOPMHUPOBAHBI KaK OIMH
KOMILIEKT OAMH WM MHOTHE (Harpumep, 20) HCTOYHUKH T€HEPUPOBAHUS a3PO30JIS.

[0038] B cnyuae aspO30JIbHOrO HMHrajsiTopa |, BKIIFOYAMOIIETO TOJbKO HMCTOYHUK 22
a’3po30J11 B Ka4eCTBE HCTOYHMKA T'€HEPHUPOBAHUS a3PO30Jis, IUJISI IMOJIb30BATENs] MOTYT OBITh
copMHpOBaHbI KaK OJWUH KOMIUIEKT OAMH WiId MHOrue (Hampumep, 20) HCTOYHUKH
TeHePUPOBAHUS a3PO30JIs.

[0039] B aspo3onpHOM nHTanmsTope 1, KOHQUrypHpPOBaHHOM, KakK OMHCAHO BBIIIE, KaK
NOKa3aHo cTpenkoii B B ®@ur. 3, BO3ayX, MOCTYNMBILINHA U3 BITyCKHOTO KaHaJia (He MOKa3aHHOTO B
yepTexax), o0pazoBaHHOrO B Koprryce 11 6yioka muTaHus, MPOXOAUT Yepe3 y4acToK 42 mogadu
BO3/yXa, U MPOXonuT BONM3u Harpy3ku 21 mepsoro kaprpumka 20. Harpyska 21 pacnbuisier
UCTOYHUK 22 a3po30Jisi, BBITAHYTHI M3 pe3epyapa 23 d¢utmnem 24. ['eHepupoBaHHBIN
pacHbUIEHUEM a’po30Jb MPOTEKAET Yepe3 as3pO30JIbHBIM KaHajdl 25 BMeECT€ C BO3AYXOM,
MOCTYNAIOIIMM M3 BIYCKHOIO KaHala, W IIOJAaeTcs KO BTOpOMy Kaptpumxky 30 depes
COeMHUTENbHBIA KaHai 26b. A3po30Jib, MogaBaeMblii KO BTOPOMY KapTpumxky 30, mpoxomur
yepes HCTOYHMK 31 apomara, B pe3yipTare uero Ao00aBIsIETCS apoMmar, M IOJAeTCsl B
WHTAJSIMUOHHBIA MYHAIITYK 32.

[0040] Kpome Toro, B a3p030J1bHOM HHTAJSATOPE 1 mpenycMaTpuBaeTcs yBeAOMUTEIbHBIN
Onok 45 nnst coobuenus pasnuyHoi nHGpopmanuu (cmotpu Dur. 5). YBenoMurenbHbIi 00K 45
MOXeT OBITh OCHAILICH CBETOM3NYYAIOIIUM SJEMEHTOM, WJIH MOXET OBbITh OCHAIIEH
BUOPAIIIOHHBIM 3JIEMEHTOM, WJIH MOXKET OBbITh OCHAINEH 3JIEMEHTOM 3BYKOBOTO BBIBOAA.
YBenomuTenbHbIH OJI0K 45 MOXKET MPEICTABISATh COOOH KOMOMHAIMIO ABYX HITH O0JIee 3JIEMEHTOB
U3 CBETOM3JIYHYAIOIINX 3JIEMEHTOB, BUOPALIMOHHBIX 3JIEMEHTOB U 3JIEMEHTOB 3BYKOBOT'O BBIBOJIA.
VYBenomurenbHbIl 010K 45 MOKeT OBITh pa3MmelneH B Jr0OoM 3 Osoka 10 muTaHus, mepBOro
kapTpumka 20 u BTOporo kaprpumxka 30; OJHAKO MPENNOYTHUTENBHO, YTOOBI YBEIOMHUTEIbHbIH
650k Ob1 pa3merneH B 6moke 10 muranus. Hanpumep, o0nacth BOKpyT onepaioHHoro 6yoka 14
BBINTOJIHEHA TTOJTYTIPO3PAYHOM, YTOOBI 00ECTIEYNTh BO3MOKHOCTD IPOXOXKIACHUS Yepe3 Hee CBETa,
KOTOPBIN UCITyCKAETCS CBETOM3JIYYAIOIIUM 3JIEMEHTOM, TakuM Kak LED.

[0041] (JIEKTPOHHAA CXEMA)

Tenepp OymyT omucaHbl MOIPOOHOCTH 3JIEKTPUUECKON cxembl Onoka 10 mutanus co

CCBhUIKOHM Ha Pur. 6.



bnok 10 nutanus BKIOYAaeT UCTOYHUK 12 mUTaHMs, pa3psaHbI BBIBOA 41a Ha CTOpOHE
MIOJIOXKUTEIBHOTO 3JIEKTPOAA M Pa3psaHbIN BbIBOI 41b Ha CTOPOHE OTPULIATENBHOTO 3JIEKTPONA,
KOTOPBIE COCTAaBJISIIOT paspsiAHbld  TepmuHan 41, 3apsaHelii BbBOA 43a Ha CTOpPOHE
TIOJIOJKUTEJIPHOTO 3JICKTPOAA U 3apsiAHbINA BBIBOX 43b Ha CTOPOHE OTPUIATENILHOTO 3JIEKTPONA,
KOTOpbIE COCTAaBJIIOT 3apsiAHbIi TepmuHan 43, 6nok MCU (Monysnbs MuKpokoHTposepa) S0,
KOTOPBIN MOACOEINHEH MEKAY CTOPOHON MOJIOKUTEIBHOIO AJIEKTPO1a UCTOYHUKA 12 muTaHus u
paspsiiHBIM BBIBOAOM 4la Ha CTOPOHE NOJOXKUTENBHOIO 3JEKTPOAA, U MEXKIy CTOPOHOH
OTPHLIATEIbHOTO 3JIEKTPOAA UCTOYHMKA 12 mMUTaHUs M paspsAHbIM BbiBOAOM 41b Ha cTopone
OTPHULIATENILHOTO 3JIeKTpoaa, 3apsnHyo cxemy IC 55, koTopas pasMelneHa Ha MyTH Nepenayu
3JIEKTPOIHEPTUN MEXIy 3apsAHbIM TepMUHANIOM 43 u ucToyHukoM 12 nurtanus, cxemy IC 56
3aIlUThI, KOTOpas pa3MelaeTcs Ha MyTH Nepeady 3JIeKTPO3HEePrun Mexy 3apsaaHoi cxemoii IC
55 u ncroyHukoM 12 nuTaHusA, U BBIKIIOYATENb 19, KOTOpBIN pa3MellleH Ha MyTU Nepenadu
3JIEKTPO3HEPTUU MEXAY UCTOYHUKOM 12 MUTaHuA U pa3psiAHBIM TEPMUHAIOM 41.

[0042] Beixmouarens 19 BbINONHEH, HanmpuUMep, C MOJYIPOBOAHUKOBBIM 3JIEMEHTOM,
takuM kKak MOSFET (moneBoil TpaH3UCTOP CO CTPYKTYPOH METaI-OKCHI-TIONYTIPOBOAHUK), U
OTKpBIBAETCS M 3aKpbiBaeTcs: moa koHTposiem 6yoka MCU 50. biok MCU 50 umeer GpyHKIHEO
NETEKTUPOBAHUSL TOTO, YTO BHELIHUN UCTOYHUK O0 SJIEKTPO3HEPTrHU MOJKIIIOYEH K 3apsAHOMY
TepMHUHaNy 43, Ha ocHOBe Bapualuu HanpsbkeHust Meskny MCU u 3apsaHbIM TepMUHAIOM 43.

[0043] B snexTpuueckoii cxeme 0sioka 10 muranusi, nokazaHHOU B Dur. 6, BEIKITIOYATEIb
19 pasmemieH Mexay CTOPOHOM NOJIOKUTENBHOIO JJIEKTPOJa MCTOYHMKA 12 mnuTaHus U
paspsigHbIM TEepMHUHAIOM 4la Ha CTOPOHE MOJIOKUTEIBHOIO 3JIeKTpoaa. BmecTto 3TOoro Ttax
HA3bIBAEMOTr0 THIA IUIFOC—KOHTPOJS BBIKIIOYATENb 19 MOkeT ObITh THIIA MHHYC—KOHTPOJIS,
KOTOPBIM pa3MelaeTcss MeXay paspsaHbIM TepMHHAJIoOM 41b Ha CTOpOHE OTpPULATEIBHOIO
3JIEKTPOAA U CTOPOHOM OTPHULIATEIBHOIO 3JIEKTPOAA UCTOUHUKA 12 MUTaHuUs.

[0044] B ciy4dae, koraa MCTOUHUK 12 MUTAHUS 3apsKAETCs TOCPEACTBOM 3apsTHON CXeMbl
IC 55, cxema IC 56 3amurhl OTCIEKUBAET HAIPSKEHUE VBayt UCTOYHHUKA MUTAHUS, U3MEPSeMOe
NATYMKOM 16 HampspKEeHMs, U B Cllydae, KOTJa HANps)KeHUE VBaw UICTOYHUKA MUTAHUS JOCTUTAET
MOPOTOBOTO  3HAYEHHsI 3aIIUThl OT TMEpeHanpsDKeHHs (ajee, B KadeCTBE MNpPHUMEPA,
NPEAINOJaraeTcsi, YTO MOPOrOBOE 3HAYSHHE 3ALIHUTHI OT MEpeHaAnpspKeHus coctasisier 4,275 B),
cxema IC 3aiuTel OTKIIIOYAET MyTh Mepeaadn dJeKTPOIHEPTUH, MPOXOASIINN OT 3apsIHON CXEeMBbI
IC 55 k ucrounnky 12 muraHusi, TEM CaMbIM IpeKpalnas 3apsaKy UCTOYHUKA 12 MUTaHus, 4TOOBI
3aLIUTUTh UCTOYHHUK |2 NUTaHUs OT epesapsiaa WK OT Neperpy3Ku no Toky. Eciau nyTs nepenadu
3JIEKTPOIHEPTUH, TPOXOASIIINM OT 3apsiiHoN cxeMbl IC 55 k uctounuky 12 muTaHus, OTKIIFOYAETCs
cxemoit IC 56 3amutel, 3apsanas cxema IC 55 3akaHunBaeT 3apsAaKy UCTOUHMKA 12 muTaHus.

[0045] (MCU)

Teneps Oynet Gonee moapodbHO onmcana kKoHpurypauus 61oka MCU 50.

Kaxk mokazano B @ur. 5, 6ok MCU 50 Bxirouaer 60k 51 gerekTupoBaHus 3ampoca Ha
TeHePUPOBAHUE a3PO30Jist, OJIOK 52 NeTEeKTHUPOBAHUS ONepaunu, OJIOK 53 KOHTPOJISI MOIIHOCTH U
650k 54 yripaBneHus yBeioMIIeHHEM, Kak (yHKIIMOHAJIbHbIE OJIOKH.

[0046] bnok 51 nerexkTupoBaHHs 3alpoca HAa TEHEPUPOBAHHUE a’pO30Jisi OINpeAessieT



3aIpOC HAa TE€HEPUPOBAHUE a’3pO30Jis1 HA OCHOBE PE3yJIbTaTa, BBIAAHHOIO JATYUKOM 15 Broxa.
Hatunk 15 Bmoxa KOHGUrypupoOBaH IJIsl BbIAAYM 3HAYEHUs BapHaluu AaBieHHus B Onoke 10
nuTaHus  (BHYTPEHHErO  JaBlieHMs), OOYCJOBJIEHHON  BIOXOM  IOJb30BATENsl  Yepes
MHTaJSIMMOHHBIM MyHAWTYK 32. Jlatumk 15 Bhoxa, Hampumep, NpeacTaBiseT coOOi AaTuuk
JaBJIEHUs 1JIs BbIAAYU BBIXOIHOTO 3HA4YEHUs (HanmpuMep, 3HaUSHHs HANpPsDKEHUS WM 3HAYeHUs
TOKa) COIJIACHO BHYTPEHHEMY IaBJIEHHIO, KOTOPOE BapbUPyeT COOOPa3HO BEIMYHHE Pacxona
IIOTOKA BO3/yXa, KOTOPBIA 3acachIBAe€TCsl M3 BIyCKHOIO KaHaja (HE INOKa3aH B YepTekax) B
CTOPOHY MHTAJSIIMOHHOTO MYHIINTYKa 32 (TO €CTh, aKTy 3aTSKKU Mojib3oBaresi). Jartuuk 15
BIOXa MOXKET OBITh KOH(QUTYPUPOBAH C EMKOCTHBIM MUKPO(OHOM HITH TOMY TTOJOOHBIM.

[0047] bnok 52 nerekTUpOBaHHUS OMEpaldd OMNPENeNsieT HNEUCTBHE, KOTOpOe
MIPOM3BOIUTCS MTOJIb30BATEJIEM Ha ONEPAIIOHHOM OJioke 14,

[0048] bnok 54 ynpaBieHHs YBEIOMJIEHHEM KOHTPOJHUPYET YBEIOMHTENbHbIN OJOK 45
TaK, 4TO YBEIOMHTEJIbHBIM OJIOK coolmmaeT pasnudHyro uHpopmanuio. Hanpumep, Omok 54
yIPaBJICHUs] YBEAOMJICHHEM YIPABJISIET YBEAOMUTENBbHBIM OJIOKOM 45 B OTBET Ha ONpeseiieHne
MOMEHTAa BPEMEHH JIJIsl 3aMEHBI BTOPOTO KapTpuaska 30 Tak, 9TO yBEZOMUTEIbHBIN OJIOK U3BEIIAET
O BPEMEHH 3aMeHbI BTOpOoro kaprpuaxa 30. biok 54 ynpasneHus yBenoOMIIEHUEM ONpeAessieT U
W3BELIAeT O BPEMEHM 3aMEeHbl BTOPOro kaprpumka 30 Ha OCHOBE 4YHMCJIa AaKTOB 3aTSKKU U
COBOKYIHOI'O BPEMEHH, B TEYEHHE KOTOPOIO 3JIEKTPOSHEPrus MOABOAWIACH K Harpyske 21,
COXpaHsEMOro B 3alOMMHAKOLEM ycTporcTBe 18. biok 54 ynpasneHust yBeAOMIIEHHEM HeE
OrPaHUYUBAETCS U3BELIEHUEM O BPEMEHH 3aMEHBl BTOPOro kaptpumka 30, 1 MOXKET U3BELaTh O
BPEMEHHU 3aME€HbI NEPBOro kaprpumxka 20, BpeMEeHU 3aMeHbl UCTOYHUKA 12 NMHUTaHus, BPEMEHU
3apsiIKY UCTOYHMKA 12 muTaHus, U Tak ganiee.

[0049] B cocTosiHMY, Iie BCTABJIEH OJMH HEUCIOJIb30BAHHBIN BTOPOIl KapTpumxk 30, eciau
ObUIO BBIMOJIHEHO MPEABAPUTENBHO 3aJaHHOE YHCIIO AKTOB 3aTSDKKH, WJIM €CIM COBOKYITHOE
BpeMsl, B TEUEHUE KOTOPOrO 3JIEKTPOIHEPrusl MOABOANIACH K Harpy3ke 21 B pe3ysbTaTe akTOB
3aTSDKKHU, JOCTHTAeT MPENBAPUTEIBHO OMPENeSeHHOro 3HaueHus (Harpumep, 120 cexyHn), 010k
54 ynpaBlieHUs YBEIOMIICHHEM OIpPEAeNsieT, YTO BTOpoi KapTpumxk 30 mu3pacxonoBaH (TO €CTb,
OCTaBIIEECS] KOJIMYECTBO SIBJIIETCS] HYJIEBBIM, WJIM BTOPOH KapTPHIK OMYCTOLICH), U U3BEILAET O
BPEMEHU 3aMeHbl BTOPOro kapTpuaska 30.

[0050] Kpome Toro, B ciiydae OMpenesieHus, YTO U3PaCXOJOBAHbI BCE BTOPbIE KAPTPHUIKH
30, BXOASIIUE B COCTAB KOMIUIEKTA, OJIOK 54 yrpaBiieHUs yBEIOMIICHIEM MOXKET ONPENEIUTD, YTO
OOWH TepBblii KapTpumk 20, BKIIOYECHHbIH B €OUHBIH KOMIUIEKT, HM3PAaCcXOIOBaH (TO €CTb,
OCTaBIIEECs] KOJMYECTBO SIBJSIETCS. HYJIEBBIM, WJIH MEPBBIN KAPTPUIK OMYCTOIIEH), U U3BEIIAET O
BPEMEHHU 3aMeHbI IepBOro kaprpuaxa 20.

[0051] Kpome Toro, Omok 54 ympaBieHHs YBEIOMJICHHUEM pPACCUHUTBIBAET COCTOSHUE
sapsma (SOC), xotopoe mpencraBisieT COOOW YHCIIEHHBIM IOKa3aTellb, OTOOpaKAFOIIHIA
OTHOLIEHUE KOJINYECTBA DJJIEKTPOSHEPIUH, AKKYMYJUPOBAHHONH B MCTOYHHUKE |2 nuTaHus
(Konu4ecTBa AKKyYMYJIHPOBAHHOW 3JICKTPOSHEPTHH), K €MKOCTH HCTOYHHKA |2 mHTaHus, |
KOHTPOJIMPYET YBEJOMMTENbHBIH ONoK 45 Tak, 4YTO yBEAOMHUTENbHBIH OJOK coolmaer

paccuntanHoe 3HaueHue SOC.



[0052] bnok 54 ynpaBiieHUsl yBEIOMJIEHUEM OTIPEAEIIAET, HAPUMED, K KAKOMY U3 TIEPBOTO
auamna3oHa, paBHOro wim Oosbinero, uem 0%, u MeHbliero, 4em 33%, BTOpPOro AMama3oHa,
paBHOrO wmu Oosbliero, ueM 33%, u MeHbIIero, yeM 66%, U TpeThero Aramna3oHa, paBHOTO WIH
bonbinero, yem 66%, u menbiiero, ueM 100%, otaocurcs SOC. Kpome Toro, B 3aBUCHUMOCTU OT
ciayyas, rie SOC HaxoauTcs B MepBOM auanasoHe, ciydvas, rae SOC HaxoauTcss BO BTOPOM
nuamasoHe, u ciydast, rae SOC HaxomuTcs B TPeTbeM AuarnasoHe, OJOK 54 ymnpaBieHHs
YBEAOMJICHHEM BBINIOJHAET yIPABJIECHUE, HANIPUMEpP, BKJIIOYAs CBETOM3JIyYAIOIIHUE 3JIEMEHTH B
HETPEPbIBHOM HJIM MHTAIOIEM pEKHUME, COIepiKallnecs B YBEIOMHUTENbHOM Oyioke 45, ¢
Pa3IMYHBIMU LIBETAMHU, BKJIFOYasi CBETOU3JIYYAIOIINE 3JIEMEHThI B HEPEPBIBHOM HJIM MUTAKOLIEM
peKuMe, COoIep Kaluecss B YBEIOMUTENIBHOM OJIoke 45, ¢ pa3jiu4yHbIMH KOH(HUrypauusmMu, C
M3MEHEHUEM YHCJIAa BKIIOYEHHBIX UM MUTAIOIINX CBETOU3IYYAOIINX 3JIEMEHTOB, U3 MHOXECTBA
CBETOM3JIYYAKOLINX 3JIEMEHTOB, COAEPIKALINXCS B YBEIOMHUTEIBHOM OJIOKE 45, U3MEHsIsl XapakTep
3BYYaHHUsI 3JIEMEHTa 3BYKOBOI'O BBIBOJA YBEIOMUTENLHOTO OJoKa 45, MM M3MEHss XapakTep
BUOpany BHOPALIMOHHOTO 3JIEMEHTa yBeAOMHUTENbHOro Ojoka 45. IlosTomy monb3oBaTenb
a3pO30JIbHOrO HHrajgsTopa 1 MoxeT MHTYUTHBHO onpenenuTs BennuuHy SOC ucrouHuka 12
NUTAHUS 10 3BYKY, [BETY WIM BHOpAL{, HO HE IO YHCIaM WIH H300pakeHUI0, KOTOpBIE
BBICBEYHMBAIOTCS HA OTOOpaKAIOIIEM YCTPOHCTBE MITH TOMY ITOJZOOHOM.

[0053] Ecnu 610k 54 ynpaBnenust ysenomienuem uisemaer o SOC BbIIEYNOMSHYTHIM
o0pa3oM, TO Ja)ke €CIIM BBITOJIHAETCS OMUCBHIBAEMBIH HI)KE KOHTPOJIb 3aBEPIUEHHS 3apsaKy,
CPaBHHUTEJIBHO C CHUTyallMed HEeNnoCcpeACTBeHHOro oToOpaxkenus 3HadeHus SOC, MOXKHO
3¢ (}eKTUBHO COKPATHUTh OLIYIIEHNE CTPAHHOCTH, KOTOPOE UCIIBITBIBAET IOJIb30BATEb.

[0054] biok 53 KOHTPOJISI MOLIHOCTH KOHTPOJIUPYET pa3psii ICTOYHMKA 12 MUTaHus uepes
paspsiaHbIii TepMuHan 41 BKJIIOYEHHEM M BBIKJIIOYEHHEM BbIKIO4areas 19, ecmu Gmok S1
JNETEKTUPOBAHUsS 3aIpOca HAa T€HEPUPOBAHHUE adpPO30Jid OMNPENEISeT 3aIpOoC HA MeHEPUPOBAHUE
a’po30JIsl.

[0055] Bnok 53 KOHTpPOJSI MOIMHOCTH BBINIOJHSIET KOHTPOJb TaK, YTO KOJUYECTBO
a’pO30Jisi, KOTOPBIM Nr€HEPUPYETCS PACTIBIJIEHHEM UCTOUHUKA a3p030Jisl Harpy3koi 21, Haxoaurcs
B JKEJIATEJIbHOM IMANa30He, TO €CTh, TAK, YTO KOJINYECTBO JIEKTPOIHEPTUH, KOTOPAsi MOABOAUTCS
OT UCTOYHUKA 12 muTaHuss K Harpy3ke 21, HaxXoOuTCs B MPEABAPUTENIBHO OINPEAEIEHHOM
nuanazoHe. bonee KOHKpeTHO, OJIOK 53 KOHTPOJSI MOLIHOCTH VIPABISIET BKJIOYEHHEM U
BBIKJIFOYEHHEM BBIKIIFOUaTens 19, Hanpumep, MeronoM PWM—KOHTPOIIst (IIHPOTHO—HMMITYJIBCHON
monyisituu, 1IIMM). B anbrepHaTHBHOM BapHaHTe, OJNOK 53 KOHTPOJS MOIMHOCTH MOKET
yIPaBJIATH BKIIFOYEHHEM U BBIKJIFOUEHHEM BhIKtouaressi 19 meronom PFM—koHTposs (4acToTHO—
UMNYJIbCHOU Monyisituu, YHMM).

[0056] byiok 53 KOHTPOJISI MOILITHOCTH MTPEKPALIAET MTOAAYY 3JIEKTPOIHEPTHH OT UCTOYHUKA
12 nutanus Ha Harpysky 21, ecnu npOXOOUT NMPEABAPUTEBHO ONPEAEIEHHBIN NEPUOI BPEMEHU
MOCJIE HavaJla MOAauy 3JIEKTPOSHEPryur Ha Harpy3ky 21. J{pyrumu ciioBamu, faxke B TO BPEMsl, Kak
NOJIb30BaTeNb (PAKTUYECKH BBINOJNHAET AKT 3aTSDKKM, €CJIU IMEPHOA 3aTSHKKH IPEBBINAET
OTIpeNIeNIeHHBIN Mepros, OJI0K 53 KOHTPOJIS MOITHOCTH MPEKPAIAeT MoAady 3JIEKTPOIHEPTHH OT

ucToyHuka 12 mnuranusa Ha Harpy3ky 21. OmnpeneneHHbli Nepuoj oOmNpenensercs s
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MIPEeNOTBPALICHUS] BapUaLUU EPUOAA 3aTSKKU MOJIb30BATENS.

[0057] ITon ympaBneHueM Osoka 53 KOHTPOJSI MOIIHOCTH TOK, KOTOPBIA MPOTEKAET B
Harpysky 21 Bo Bpemsi OTHOTO aKTa 3aTsKKU, CTAHOBUTCS 110 CYLIECTBY MOCTOSIHHBIM 3HAUYEHUEM,
KOTOPOE OIpeneNsieTcsl COrJIaCHO MO CYLIECTBY IOCTOSHHOMY 3(QQEeKTHBHOMY HAIpPsLKEHUIO,
KOTOpPO€ MOoABOAUTCS K Harpyske 21 B ycioBusix PWM—koHTposisA, 1 3HaUEHUN CONPOTUBJIEHUS
paspsinHoro TepmuHaia 41 u Harpysku 21. B a3p0301bHOM HHranmsTope 1 corjacHoO HacTOALEMY
BAPUAHTY OCYILECTBJIECHUs, KOTJa MOJb30BATENb BJBIXA€T a3pO30Jib C UCIOJIb30BAHUEM OIHOIO
HEHCIIOIb30BAHHOIO BTOPOro kaprpumaka 30, COBOKYNHOE BpeMs, B TEYEHHE KOTOPOro
3JIEKTPOIHEPTHUSl MOKET NOABOIUTBLCS K Harpy3ke 21, peryaupyercst Ha MAaKCUMaJIbHOE 3HAYECHUE,
HarpumMmep, Ha 120 cexyHna. [losToMy B ciiydae, korga OfuH nepBbiil KapTpuK 20 U IATh BTOPBIX
KapTpuKeit 30 COCTABISIFOT OMH KOMIUIEKT, MOKHO 3a0J1aroBpeMEHHO MOJTyYUTh MAaKCUMAITbHOE
KOJINYECTBO 3JIEKTPOSHEPTUH, HEOOXOIUMON Uil OMYCTOWIEHHs (M3PACXONOBAHMS) EIHHOTO
KOMILJIEKTA.

[0058] Kpome Toro, 0mok 53 KOHTpPOJSE MOIIHOCTH JIETEKTHPYET SJIEKTPUUECKOe
COEIMHEHNE MEXIY 3apsiAHBIM TEPMHUHAJIOM 43 ¥ BHELITHUM UCTOYHUKOM 00 MUTaHUs.

[0059] Teoperuuecku, B BhieynoMssHyToH CV—3apsiake 3apsigka MPOAOJDKAETCs, MOKa
HapPsDKEHUs. VCHG 3PS AKUA U HANIPSDKEHUE VBa ICTOYHHMKA IUTAHUS HE CTaHyT paBHbIMU. Korna
HAIpPSDKEHUE VBayw HCTOYHUKA MUTAHUS AOCTUrAeT BEIWYMHBl HANPSDKEHUS VCHG 3apsaKy,
COKpAIIAeTCs 3JIEKTPOIHEPIusi, KOTOPasi aKKyMyJIUPOBaHA B UCTOYHUKE 12 muranus. IlosTomy
mpolecc, Moka HanpsbkeHue VCeHG 3apsakd U HampspDkeHHE VBaw WUCTOYHHMKA TMHUTAHUS HE
CTaHOBSITCSI TOYHO PAaBHBIMH, 3aHUMAET O4YeHb JUIUTENbHOE BpeMs. 1lo 3Toii mpuunHe B o0mem
pexxume CV-—3apsaku 3apsiaka CUMTAETCsl 3aBEPIIEHHOH, KOIZa 3apsiiHbIII TOK CTaHOBUTCS
pPaBHBIM WJIM MEHBIINM, Y€M MOpPOroBoe 3HaueHue. ONHAKO MHOTAA, BCIEACTBUE MOIPELUIHOCTH
JaT4YMKa, KOTOPBI OMpenenser HaNpsHKeHWe WINM TOK, MM OMMOKM B HACTPOIKEe MOPOTrOBOrO
3HAQYEHUs, NPOTEKAeT [JIMTEJIbHOE BpeMs 1O TOro, Kak 3apsjaKa pacCMaTpUBAETCsA Kak
3aBEpLICHHAs.

[0060] Ha a3Tom ocHOBaHUH OJIOK 53 KOHTPOJISI MOLTHOCTH TaK)Ke BBITIOJHSIET yIIPABIECHUE
Il TpeKpaineHust (3aBepLIeHMs) 3apsOKkd HUCTOYHWKAa 12 mnuTaHWs B Cilydae, Korna
MIPEBAPUTENILHO ONPEAEIIEHHOE YCIOBHE YIOBJIETBOPSIETCS B COCTOSIHUY, 1€ 3apsi/Ika HCTOUHUKA
12 nuTtanus BeINONHSAETCS 3apsiaHoi cxemoil IC 55.

[0061] Baok 10 nuranus, KOHPUTypUPOBAHHBIH, KaK OMUCAHO BBIILIE, ONPEIENISET, TOCTUT
I UCTOYHUK |2 nuTaHusA, KOTOPBIM 3apsbKaeTcss OT BHEUIHEro MCTOYHUKAa 60 mnuTaHus,
NPEABAPUTENBHO OMPEIENEHHOTO COCTOSHUS 3apsiaa, 0ojiee HU3KOTO, YeM COCTOSIHUE TOJHOTO
3apsna (Hampumep, nuanasoHa, B koropom SOC cocrapinsier mexxay 80% u 96%, wnu nquamnas3oHna,
B koTopoM SOC coctasnser mexny 80% u 90%, uiu ToMy MOmOOHOTO0), M 3aBEPIIAET 3aAPSIIKY
WUCTOYHUKA |2 mUTaHus B Cily4yae ONpeAEeseHUs], UTO COCTOsIHUE 3apsaa UCTOYHUKA 12 mutaHus
OOCTUIJIO  MNPEABAPUTENBHO  ONPEAENIEHHOTO  COCTOsiHUS — 3apsga. Hanpumep, korma
NPEANOoJaraeTcsi, 4YTO HANpsDKEHHE TIIOJIHOTO 3apsiia UCTOYHMKA 12 muraHus (HanpshKeHUE
ucrounuka ruranus, korga SOC cocrasnsier 100%) cocrapmsier 4,2 B, To ecnu 6110k 10 mutanust

ONpeacIACT, YTO HANIPSKECHUC VBatt MICTOYHUKA MUTAHUS CTAHOBUTCS PpaBHbIM, HAIIPUMEP, OKOJIO
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4,06 B, 6nok 10 nmuTanus 3aBepiuaeT 3apsAaKy ucrouHuka 12 muranus. Tem cambIM cokparmaercs
BpeMsi, HEOOXOIMMOE J10 3aBEPIIEHUS 3aPSIKH.

[0062] Mexny npo4uM, CyIIECTBYET KOPPENALUs MEXKAY HANPSDKEHUEM VBat HCTOUYHUKA
nutanus u SOC. B ciydae, korga onpenenaeHo, YTo HalpsKEHUE VBay ICTOYHMKA IMUTAHUS CTaJIO
paBHBIM, Hanpumep, 4,06 B, To ecnu 3apsiaka UCTOYHMKA 12 MUTAHUA 3aBepLIAETCs, 3HAUYECHUE
SOC cranoBuTcs paBHBIM OT 0K0JIO 85% 110 96%.

[0063] 3apsmnas cxema IC 55 u Gmoxk MCU 50 mpenHa3sHaueHbl JJIsl OTPENEICHMUS,
NOCTUIJIO JIU COCTOSIHUE 3apsja WUCTOYHMKA |2 NOUTaHUs MNPEABAPUTENBHO OIPENEIEHHOIO
COCTOSIHMSI 3apsAzia, C UCHOJIb30BAaHUEM PA3JIMYHBIX YCJIOBUI OIpEnesieHUs], COOTBETCTBEHHO. B
pe3yJbTaTe 3TOrO yJIy4LIaeTCsl TOYHOCTh ONpPENeSIeHus, U BO3PACTaeT BEPOATHOCTD 3aBEPLICHUS
3apsAKM MCTOYHUKA 12 muTaHus, Npexkae 4eM HUCTOYHMK 12 muTaHus AOCTUTHET COCTOSIHUS
noJHOro 3apsiaa. Kpome TOro, CTaHOBUTCA BO3MOXKHBIM 3aBEpLICHUE 3apsiiKU UCTOYHHUKA 12
MUTAHUS A0 TOrO, KaK MCTOYHMK 12 MUTaHUS NOCTUTHET COCTOSIHUS INOJIHOTO 3apsifa, JaKe B
ciy4ae, KOTJa OOWH KOMITOHEHT u3 3apsimHoi cxembl IC 55 u 6moka MCU 50 He nmelicTByeT
TOJKHBIM 00pa3oMm.

[0064] Kpome TOro, mpeaBapuTEIbHO OIPENEICHHOE COCTOSHHUE 3apsia MPENCTaBJIAET
co0oli COCTOSIHME, TI€ B UCTOYHUKE 12 MUTAHUS aKKYMYJIUPYETCs KOJHMUYECTBO 3JIEKTPOIHEPTHH,
paBHOE MM OOJbIIEe, YeM KOJHYECTBO 3JIEKTPOIHEPTHH, HEOOXOAMMOE Ul TOIBENEHUS K
Harpy3ke 21, 4ToOBl OMyCTOLINTH ONWH KOMIUIEKT WM ABa KOMIUIEKTAa HEHCIOJIb30BAHHBIX
HUCTOYHHMKOB T€HEPUPOBAHUS ad3PO30Jsl, KOTOPbIE HAXOASATCSI B PACHOPSLKEHUM IOJIb30BATEIIs.
ITosTomy, naske B COCTOSIHUH, I7I€ 3apsaKka UCTOUHNKA 12 muranus Obuia 3aBepleHa 10 TOro, Kak
UCTOYHMK IMUTAHUS JOCTUT COCTOSHMS MOJHOTO 3apsAa, MOKHO U3PacXOA0BaTb OAUH KOMIUIEKT
UJIU 1BA KOMIUIEKTa UCTOYHUKOB T€HEPUPOBAHUS a3PO30JIsl.

[0065] Hanpumep, mpenmnosaraercsi, 4To TOK, MpOTEKaoIuil B Harpy3ky 21 Bo Bpewms
paspsna uctouHuka 12 muraHus, HacTpoeH Ha 1,44 A, m MakcCHUMajbHOE COBOKYITHOE BpeMs, B
TE€UEHNE KOTOPOT'O 3JIEKTPO3HEPT Ul TOABOIUTCA K HAarpy3ke 21 s kaaoro BTOpOro KapTpuaxa
30, perynupyercs Ha 120 cekyHa. B 3TOM ciiydae MakCUMajlbHOE KOJIMYECTBO 3JIEKTPOIHEPTHUH,
HEOOXOIUMOe IJIsl OMYCTOIIEHUSI OAHOIO KOMILIeKTa, cocTaBiisieT 240 MA 4, U MakCUMAaJIbHOE
KOJINYECTBO SJICKTPOIHEPTHH, HEOOXOAMMOE JIJIsl OMYCTOLIEHHS IBYX KOMIUIEKTOB, COCTABJISIET
480 MA 4. B xauecTBe ncTouHHKa 12 MUTaHUS MPUMEHSIETCS BBICOKOEMKHI HCTOYHUK MUTAHUS,
takol, yto SOC craHoBUTCS MeHbIINM, YeM 100%, xorma KOJIM4YeCTBO aKKyMyJIMpPOBaHHOMN
3JIEKTPOIHEPTUH CcocTaBiisieT, Hampumep, 480 MA -4, WM 3HA4YEHHE C HEOOJBIIUM JOMYCKOM
ceeire 480 MA -4 (Harpumep, 510 MA -4 unu 540 MA -4).

[0066] (OITEPALIMA 3APAJIKU NCTOYHUKA ITUTAHUA)

@ur. 7 npexacrasiseT OJOK—CXEMy AN pa3bsCHEHMs AeicTBus Onmoka 10 muTaHust BO
BpeMs 3apsAKU UCTOYHUKA 12 nuTtanus. dur. 8 npeacTasisieT BUj, WUIIOCTPUPYIOLIUN IPUMEPDI
MEePEX0A0B BO BPEMEHU HANPsLKEHUs VCHG 3apAAKH, 3apsAIHOr0 TOKa IcuG, U HanpsKEHUst VBat
MCTOYHHUKA MUTAHUsI BO BpeMs 3apsIK1 UCTOUHUKA 12 muTaHus.

[0067] Ecin 6ok MCU 50 neTekTHpyeT 3JIeKTPHUeCKOe COeANHEHNE MEKAY 3apsAHBIM

TepMHUHAJIOM 43 W BHEIIHUM HCTOYHUKOM 60 mNUTaHWsS, HAUYMHAETCA NOKa3aHHas B Pur. 7
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onepauus. [lanee, B kauecTBe mpumepa, OyJeT ONHCaH Ciy4ail, IJie HalpspKeHHEe MOJTHOTO 3apsaa
ucToyHuka 12 nuranus cocrasinseT 4,2 B, u BbleynoMsHyToe HanpsikeHue CV—-TiepexrodeHus
cocrasiisieT 4,0 B. Kpome Toro, Hiskecneayroee onrcanue Oyner NpUBEIeHO NPU AOMYIIEHUH,
YTO MCMOJB3YETCs MCTOYHHUK 12 MuUTaHUs, UMEIIIUM €MKOCTb MOJIHOro 3apsina 610 MA -4, u
3apsAaKa 3aBEpLIAETCs, €CJIU B UICTOYHMKE 12 nuTanus akkyMynupyorces 540 MA 4. B aTom ciydae
IpEeBAPUTENIBHO ONpPENeNICHHOEe COCTOSIHUE 3apsiaa Mpencrasisier cobol cocrosHue, rae SOC
coctasyisieT 89%. Kpome Toro, B 3TOI onepaunu HEKOTOpPble WM BCE U3 MPOLIECCOB, KOTOPBIE
BBITIOJTHSIFOTCST KasKabIM KoMoHeHTOM u3 0sioka MCU 50 u 3apsimHoii cxemsr IC 55, MoryT ObITh
IIPOBECHBI IPOLIECCOPOM COIJIACHO MPOrPAMME.

[0068] CHauana 6ok MCU 50 aktusupyet BcTpoeHnbiii Taiimep (CTAJIUA S1). 3atem
3apsimHas cxema IC 55 monyuaer mokaszaHUe HAMPSKEHUS VBat UCTOUYHUKA MUTAHUS OT JAaTYHKA
16 nampsokenust (CTAJIUA S2), u ompenensier, sBISIETCS JIM HANPSDKEHHE VBaw MCTOYHHUKA
IIUTAHUS PaBHBIM WK O0Jiee BBICOKUM, ueM Hanpspkenue CV-nepexmodenus, wiu et (CTATUA
S3). Ecnu HanpspkeHue Veax HICTOYHUKA TUTAHUS SIBIISIETCS OoJiee HU3KUM, YeM HanpspkeHne CV—
nepexmouenust («HET» B CTAJIMU S3), 3apsaHast cxema IC 55 HauMHaeT 3apsiiKy UCTOYHHKA
12 nuranus B pexxume CC—3apsinku (CTAIMA S4), u 3arem Bozspammaercst k CTAJIUU S2. B to
BpeMsI KaK HampsKeHUE VBax ICTOYHUKA MIUTAHUS sIBJISIETCSI O0siee HU3KUM, ueM Hanpspkerne CV—
nepekarouenus, nosropsirorcs npoueccel ot CTAAWUU S1 no CTAJUU S4, u ucrounuk 12
nUTaHus ObICTPO 3apsbkaercs B yenoBusix CC—3apsinku.

[0069] 3aTem, ecnu HaNpsKEHUE VBay HCTOYHUKA MUTAHUS AocTUraeT HanpskeHus CV—
nepexmouenus («JA» B CTAAMU S3), 3apsannas cxema IC 55 HaunHaer 3apsaky ucTodHuKa 12
nutaHus B pexxume CV-3apsiaku, mpu KOTOpOH HampspkeHue VcHG 3apsakd UMeeT OoJibinee
3HaueHue, 4eM 3HaueHue HanpspkeHus CV-nepeximoueHust (IMPEArnouTUTENbHO HAIPSKEHHs
HUCTOYHMKA NWUTaHUs, TO ecTb, 4,06 B, COOTBETCTBEHHO NpPEABAPUTENBHO OINPEAEICHHOMY
cocTosiHuUIO 3apsina, npu kotopoM SOC cocrapisieT 89%) (CTAAUA S5).

[0070] Ecnmu CV—-3apsinka naunnaercst B CTAJIMU S5, zapsinnas cxema IC 55 nmonydaer
3HaU€HUE 3apsAOHOro TOKa IcuHG OT BHYTPEHHEro amIiepMerpa, U OINpefelnseT, SBJSIeTCs JU
3apsAHBIA TOK IcHG paBHBIM WJIM MEHBIIUM, Y€M MOPOrOBOE 3HAYEeHHE TOKa (B mpumepe dwr. 7,
46 MA), mu wet (CTAJIUA S7). DTO moporosoe 3HaueHHE TOKA ObLIO MOPOrOBBIM 3HAUCHHUEM,
onpeaeneHHbIM Mpu Hauane CV—3apsAaky U3 COCTOSIHMS, II€ HAIPsDKEHHE MCTOYHUKA MUTAHMS
coctaBysio 4,0 B mpu mpeaBapuTENbHO OMNMpPEAENeHHbIX YCJIOBUSX (TaKUX KakK TeMIlepaTtypa
arMocdepsl, TeMnepaTypa UCTOYHUKA 12 MUTaHus, U Tak aajee), U npu (PaKTHIECKH H3MEPEHHOM
U3MEHEHUN 3apsAgHOro Toka lcug, W TpencraBisier cOOOW Takoe 3HAYEHHE, YTO MOYKHO
onpenenuth, uTo SOC cocraisier 89%, ecnu 3apsAnHbIN TOK IcHG CTAHOBUTCS COOTBETCTBYIOIIUM
3HAUYEHUEM.

[0071] Ecnu 3apsinHblii TOK IcHG SIBN€TCS pPAaBHBIM WJIM MEHBIINM, Y€M IOPOTOBOE
3HaueHue Toka («1A» B CTAJINU S7), 3apsinnas cxema IC 55 onpenessier, 4To COCTOSIHHE 3apsiia
UCTOYHUKA 12 MuTaHWs AOCTUIIIO MPEIBAPUTENBHO ONPENEIEHHOIO COCTOSHUSA 3apsiia, TO €CTh,
SOC cocrasnsier 89%, u mpekpaiaer nojavy >3JEKTPOIHEPTrUU OT BHEIIHEro MCTOYHHKA 60

MUTAHUS HA UCTOYHUK |2 muTaHusA, TEM CaMbIM 3aBepuiasl 3apsiAKy MCTOYHMKA 12 muranus
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(CTAMA S8, Bpems t]1 B @ur. 8).

[0072] B cnyuae, korna B CTAIWMU S7 onpeneneno, 4to 3apsanHbliil TOK IcHG npeBbIiaer
noporosoe 3HaueHue Toka («KHET» B CTAJIU S7), 3apsianas cxema IC 55 onpenensiet, uro SOC
ucTo4YHUKa 12 nutanus He nocturao 89%, u npogomkaer CV-sapsaaky. Mexay npouuM, Kpusas,
NOKa3bIBAKOIIAsl U3MEHEHUE 3apsAaHoro Toka Icug nocne Havana CV-—3apsaky, Kak MOKAa3aHO B
@ur. 8, TakKe M3MEHSIETCS] COTJIACHO TeMIepaType aTMocdepsl B MeCTe, Ilie pa3Mernaercs: OJIok
10 nuraHus, U TeMmnepatrype HcTOUYHMKA 12 murtanus. Kpome TOro, m3MepeHHOE 3HAUYEHUE
3apsSAHOTO TOKAa IcHG Takke MOXKET H3MEHATbCS COOOpPa3HO TMOTPEIIHOCTAM H3MEpPEHHsI
Pa3IMYHBbIX AaTYUKOB, BBUAY CTapeHHUs Pa3IMYHBbIX JATYUKOB, U Tak najee. Ilo sToil nmpuuune,
naxe ecii SOC dakrudecku nocruraer 89%, pesynsrarom onpenenenus B CTAJIUU S7 mosxker
obITe «<HETY.

[0073] ITo sroii mpuumnHe, B naHHOM ciydae Omok MCU 50 mosjydaer 3HaueHHe
HanpsoKeHUe VBa MICTOYHUKA TUTaHus OT Aatuuka 16 nanpsoxenust (CTAJIUA S9), u onpenenser,
SIBJIIETCSI JIN HATIPSDKEHHE VBa ICTOYHHIKA IUTAHUS PABHBIM HJIN 00JIee€ BBICOKHM, YeM TIOPOrOBOE
3Hauenne TH1, wmm vet (CTAZAMA S10). B xauecTse nmoporosoro 3nadenusi TH1, HacTpauBaercs
HaMpsDKEHWE WCTOYHHMKA MUTaHusA, TO ecTh, 4,06 B, coorercrByromee SOC 89%. Opnako
NPEANOYTUTENBHO, YTOOBI B KadecTBe moporoBoro 3HaueHus TH1 HacTpamBanoch 3HadeHHE
(mampumep, 4,2 B wumm ToMy mnomoOHOE), MONyYeHHOE NPUOAaBIEHUEM ONPENEeIEHHOTO
HaNpsHKEHUs K HANPSDKEHUI0 MCTOYHMKA MUTaHUs, TO e€cTb, 4,00 B, mpuHuMas BO BHUMaHuUE
MOTPELIHOCTU U3MEPEHMsI JaTYMKOM HAIPSDKEHUs, U Tak Jlajee.

[0074] B ciydae, koraa HanpsbKeHUE VBaw MCTOUHMKA MUTAHUS SIBJIIETCS] PaBHBIM WU
bonee BbicokuM, yeM moporosoe 3Hadenne TH1 («JA» B CTAJIAUU S10), 6mox MCU 50
omnpenenseT, uto SOC ncrounnka 12 nuranus crano paBHbM 89% mnu Oosblie, M Aa€T yKa3aHue
sapsiaHoii cxeme IC 55 3aBepuuts 3apsinky (CTAJIUSA S11). [onyuus 310 yka3aHue, 3apsiaHast
cxema IC 55 mpekpamaer momady 3JIEKTPOIHEPTMU OT BHEINHEro MCTOYHHKAa 60 MUTaHUS Ha
UCTOYHUK 12 nmuTaHus, TeM cCaMbIM 3aBepiuas 3apsaky ucrounuka 12 nurtanus, B CTA/IMU S8. B
aNIbTEPHATHBHOM BapHaHTe, B KOH(pUIypamuu cxembl coriacHo ®Pur. 6, BbIKIOYaTenb (B
YyepTekax He MOKa3aH), MPeayCMOTPEeHHbIN Mexay 3apsaHoit cxemoit IC 55 u ucrtounukom 12
IIUTAHUS, MOKET OBITh BBIKJIFOUEH ISl IPUHYAUTEIBHOTO MPEKPALICHUS TIOAAYH 3JIEKTPOIHEPT U
OT BHEILIHETO UCTOYHUKA 60 MUTaHusl Ha UCTOYHUK 12 mUTaHuUs.

[0075] B cnyuae, xorna HanpskeHUE VB MICTOYHMKA MUTAHUS SIBJISETCS. MEHBLINM, YeM
noporosoe 3Hadenne TH1 («<HET» 8 CTAJIUU S10), 6ok MCU 50 omnpenensieT, JOCTUTIIO JIH
3HaUE€HHE BPEMEHM BCTPOEHHOIO TaliMepa MpeABapUTENbHO OMNPEENEHHOTO MOPOroBOr0O
3HaYeHHs BpeMeHH (B mpumepe cornacHo @urypam 7 u 8, 90 munyt) (CTAUA S12). B cnyuae,
KOTJa 3HaU€HHe BPEMEHU JOCTHUIJIO MoporoBoro 3HaueHus: BpemeHu («JA» 8 CTAMU S12),
6ok MCU 50 onpenensier, uro 3HaueHne SOC nocturio 89%, u BbIIAeT yKa3aHue 3apsqHON
cxeme IC 55 na 3aBepmenue 3apsinku (CTAMA S11). B srom mpouecce CTAJAUM S11, kak
nokasaHo B Qur. 8, naxe ecliu 3apsAaKa He 3aBeplieHa B MOMEHT t1 BpeMeHH, B MOMEHT t2 BpeMeHU
3apsAaKa 3aBepLIaeTCs, MPEKIAe YeM UCTOYHUK MUTaHUsl JOCTUTHET COCTOSIHUS MOJTHOTO 3apsia.

[0076] B xauecTBe MOPOroBOrO 3HAUYEHUS BPEMEHH, HAMPUMEP, MOXKET OBbITh HACTPOCHO
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3HaYeHHEe, TMOJYYEHHOE MPHOABJICHHEM ONPEAENICHHOTO 3amaca K BPEMEHH, NPUHATOMY IS
noctmkenust SOC semnuunbl 89% mnpu CV-3apsanke, korna CV-3apsaka HauuHAeTcs OT
cocrosinus, rae SOC cocrasnser 0% (Bpems, pakTHUueCKu U3MEPEHHOE BO BPEMsI H3TOTOBJICHHS).
ITockonbpKy Bpems, KOTOpoe TpeOyercss Al 3apsiku HMCTOYHHMKA 12 NHTaHWs, IMPOSBISET
TEHACHLMIO K COKPALEHHUIO 110 Mepe Pa3BUTHUSA Jerpafalyy, €Cli BpeMs, KOTOPOe MOIy4eHO BO
BpeMsI M3TOTOBJICHHS, UCIIONB3YeTCs KaK KOHTPOJIBHOE 3HA4YeHHE, TO TP JIIOOBIX CTENeHH
Aerpajaliid WIM COCTOSHHHM pPabOTOCIIOCOOHOCTH MOKHO HAEXKHO 3aBEpPIIUTh 3aPSIIKY
WUCTOYHUKA 12 nuTaHus.

[0077] B cnydae, koraa 3Ha4eHHE BPEMEHHU HE IOCTHUTIIO TTOPOrOBOTO 3HAYEHUSI BPEMEHH
(«HET» B CTAJJU S12), 6mox MCU 50 onpenensier, uto SOC ucrounuka 12 nuraHusi He
nocturiio 89%. B stom ciydae cxema IC 56 3amuThl mojydaeT 3HaUYCHHE HAMPSOKEHUS VBa
UCTOYHUKA nuTanus oT natunka 16 Hanpspkenus (CTAUSA S13), u onpenensieT, siBIsSe€TCS JIH
HanpsDKeHUE VBae ICTOYHUKA MMUTAHUS PABHBIM WM 0OJ€e BBICOKUM, YeM MOPOrOBOE 3HAYCHUE
TH2, wmu wer (CTAJUA S14). Iloporosoe 3nauenne TH2 mpencraBisier coboii 3Ha4YeHHE,
HEoOXOIMMOe ISl 3aIUThl HICTOYHHUKA 12 MUTaHUs OT repe3apsiia Wik OT MePerpy3KH Mo TOKY, U
HacTpauBaeTcsi Ha OoJblIee 3HAaYEHUE, YeM HAMPsKEHHUE TIOJTHOTO 3apsiaa.

[0078] B cnyuae, korna HampsbkeHHE VBaw MCTOUHMKA MUTAHMS JOCTUIJIO MOPOrOBOTO
s3Hauenuss TH2 («JA» B CTAJJUU S14), cxema IC 56 3amurhl OTKIIIOYAeT MyTh Mepenaydu
3JIEKTPOSHEPTUM, NPOTSHKEHHBIN OT BHELIHETO UCTOYHMKA 60 MUTaHUs K UCTOUHUKY |2 muTaHus
(CTAAUA S15). [Tocne CTAJIMU S15, 8 CTAAMU S8, 3apsinka 3aBepinaercs. B cinyuae, koroa
HaNpsDKeHUE VBaw MCTOYHMKA MUTAHUS HE NOCTUIIO moporooro 3HaueHuss TH2 («HET» B
CTAONU S14), npouecc nepexoautr k CTAIUU S6.

[0079] (PE3YJIbTATBHI BAPUAHTA OCYIIECTBJIEHMA U30OBPETEHMA)

Kak onucaHo BbIle, COOTBETCTBEHHO 00Ky 10 mMUTaHUs, MOCKOJIBKY MOKHO 3aBepIIaTh
3apsAAKy WUCTOYHUKA 12 muTaHus, Mpekae 4eM UCTOYHUK 12 muTaHus AOCTUTHET COCTOSHUSA
NIOJTHOTO 3apsiia, CTAHOBHUTCS BO3MOXKHOWM ObICTpasi 3apsaka, TpeOyromas Oojiee KOPOTKOTro
BpeMEHHU A0 3aBeplueHusi 3apsaku. Kpome TOro, HaxoauTcs JIM UCTOYHMK 12 TUTaHUS B
NPEABAPUTENLHO OMPENEICHHOM COCTOSIHUM 3apsifa, Oojiee HH3KOM, YeM COCTOSIHUE MOJHOTO
3apsna, OmpenessieTcss KaXJAbIM U3 TPeX YCJIOBUM, TO €CTh, YCJIOBHEM 3apsiiHOTO Toka IcHG
(ycmoBueM, 4TO 3apsiiHBIA TOK IcHG AOKEH OBITH PaBHBIM WIIM OOJBLINM, Y€M IMOPOTOBOE
3HAYEHHE TOKA), YCIOBUEM HANPSDKEHUST VBa ICTOUYHUKA MUTAHUS (YCIOBUEM, YTO HAPSIKEHHE
VBat AICTOYHHKA MTUTAHUS JOJDKHO OBITh PABHBIM HIIH OOJiee BHICOKUM, Y€M MIOPOrOBOE 3HAYCHUE
TH1), u ycnoBueM BpeMeHH 3apsiIKH, KOTOPOE MPECTABISIET COOOM BpeMsi, UCTEKIee OT Havaa
3apsAAKu (YCIOBHEM, YTO 3HAYEHHE BPEMEHH MJOJDKHO OBITh pPaBHBIM WIH OOJBIINM, YeM
NOPOTrOBOE 3Ha4YeHHe BpeMeHH). [103TOMy MOXKHO yJIYYIINTb TOYHOCTH ONPENEICHUs,, © MOXKHO
MOBBICUTD BEPOSITHOCTD TOTO, YTO 3apsiika UCTOUHUKA 12 MUTaHUS NPUHYUTENbHO 3aBEPLIAETCS,
IpEKAe YeM UCTOYHUK 12 MUTaHus JOCTUTHET COCTOSIHUS MOJHOTO 3apsaa.

[0080] Kpome Toro, 3apsmgHas cxema IC 55 u Onok MCU 50 BBITOTHSIOT
BBILLIEYTIOMSIHYTOE ONpEAeNIeHNe BO B3aUMOAEHCTBUHU APYT ¢ ApyroM. I103ToMy, CpaBHUTENBHO C

CUTyaLell BBINOJHEHUs ONpeNeNeHus TOJNbKO 3apsaHoi cxemon IC 55 unu co ciayudaem
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BBITIOJIHEHMsI  omnpenesneHuss Toybko Oymokom MCU 50, mnm ¢ ApyrumMu CiydasiMH, MOKHO
ucnosib3oBath 3apsinHyro cxemy IC m Omok MCU, umeromme Oojiee HU3KHE TEXHUYECKHE
xapakTepucTuky, yeMm 3apsaaHas cxema IC 55 u 6nmoxk MCU 50, coorBercTBeHHO. I[To3TOMY MOXKHO
CHHM3HTb PacxXoibl Ha M3rotoBieHue Onoka 10 mutanus. bonee KOHKpeTHO, BO BpeMs 3apsaKu
ucrouHnka 12 muranus He Tpedyercs BoinonHeHne oiokoM MCU 50 ynpasieHus: noABeIeHUEM
SJIEKTPOIHEPTUU K Harpys3ke 21, Tak 4TO OH MMeEeT mpeaen npousBoautenbHOCTU. [losTomy
CTAaHOBUTCSI BO3MOXKHOH 3(QeKTuBHO pacrpeneneHHas oOpabOTKa, M MOXKHO YIJIYYIIUTb
a¢dexTuBHOCTD pabOTHI BCero Oj10ka 10 muraHus.

[0081] Kpome Toro, mo CpaBHEHHIO ¢ BapHAHTOM OCYLIECTBJIEHUs, B KOTOPOM 3apsiKa
uctoyHuka 12 muranus 3aBepriaercs Tonbko CC—3apsakol, OMUCHIBAEMOI HIKE, MOCKOJIBbKY
CV—3apsaka seimogHsiercs nocie CC—3apsiaku, MOKHO CHU3UTh Bapuanuio SOC ucrounmnka 12
MUTaHMUs U HAIPSDKEHUS BO BpeMsl 3aBEepLICHUs 3apsAIKU.

[0082] (TTIEPBASA MOAVUD®UKALIMA OITEPALINU 3APAIKH BJIOKA TTMTAHMA)

brok MCU 50 mokeT WM3MEHSTh IMOPOrOBOE€ 3HAUEHHE BPEMEHU CPABHUTEIBHO CO
3HaueHueM Bpemenu B CTAJIUM S12 B ®@ur. 7. bonee xonkperno, 6ok MCU 50 usmeHnsier
NOPOrOBOE 3HAYEHHE BPEMEHH COOOpPa3HO TeMIeparype OKpY’Karolled MCTOYHMK 12 mUTaHus
cpeabl, MOJIy4YEHHOW OT TeMIEpaTypHOro Aatuvka 17. B ciyyae, koraa temneparypa UICTOUHUKA
12 nuTaHus ABISIETCS HU3KOMH, BPEMsI 3apsiIKH, KOTOPOE TpeOyeTcs sl JOCTHXKEHUSI HCTOYHHUKOM
MUTAaHMsl >KEJIAaTeJbHOTO HANpsUKEHUS MCTOYHMKA NMUTAHUSA, sBJsieTcst AnuTenbHbIM. Ilo aToi
NPUYHHE TPEANIOYTUTENBHO, YTOOBI B CIydae, KOrza TeMIlepaTypa sBJsieTCs paBHOHM min Oonee
HU3KOM, 4eM IpeBapUTENbHO ONpeaeIeHHOe noporosoe 3Hauenue, 6gok MCU 50 HacTpanBaer
NOPOrOBOE 3HA4YEHHWE BpPEMEHM Ha Ooublllee 3HAYEHHE 10 CPABHEHUIO CO CIIydaeM, IJe
TEMIIEPATypa MPEBBIIIAET NPEABAPUTENBHO ONPEAEIEHHOE IOPOroBoe 3HaueHue. B sTom ciyuae
MO>KHO AOTOJIHUTEIbHO MOBBICUTh TOYHOCTb OIpPENETICHMs COCTOSIHUS 3apsiga UCTOYHUKA 12
MUTAHMA.

[0083] Kpome Toro, 6mok MCU 50 MoxkeT M3MEHsATbh MOPOroBO€ 3HAUYEHUE BPEMEHHU
coobpaszno SOH (crenenu paboToCOCOOHOCTH), KOTOPAsl SIBJISIETCS TIOKA3aTeIeM, BKITOYAOIITUM
TEXHUYECKOE COCTOSIHUE WJIU COCTOSIHUE Jerpajanuu ucrodHuka 12 murtanus. Kak onmcano
BBILIE, BPEMs1, KOTOpOe TpeOyeTcs sl 3apsAKH HCTOYHHUKA 12 MUTaHUs, IPOSIBJISIET TEHACHIIUIO K
COKpallleHHI0 M0 Mepe pa3BuTus Jerpagaimu. Ha 3TOM OCHOBaHUM NPEANOYTUTENBHO
HACTpPaWBaTh MOPOTOBOE 3HAUYEHHE TEMIIEpaTypbl Ha Oojee KOPOTKOE COOOpa3HO Pa3BUTHIO
Aerpajauyy ucToyHuka 12 nutanus. B 3ToMm ciiyyae MOXKHO TOMOJHUTENBHO MOBBICUTH TOYHOCTD
ONnpeneeHus: COCTOSHMS 3apsiia UCTOYHUKA 12 nuranus.

[0084] (BTOPAA MOAUDPUKALIMA OITEPALIVMU 3APAJIKNA BJIOKA ITMTAHHA)

@ur. 9 mpencrasnser OJOK—CXeMy A pa3bsiCHEHUs Moaudukanuu neicTeus O6moka 10
MUTAaHUS BO BpeMs 3apsAnku uctodHuka 12 nuranusa. @ur. 10 u @ur. 11 npeacTaBisOT BUABI,
WUTIOCTPUPYIOIINE MPUMEPHl MEPEXO0B BO BPEMEHHU HANpsKeHUs VCHG 3apsiiKH, 3apsaHOTO
TOKa IcHG, M HANPSKEHUS! VBayw UCTOYHHMKA MTUTAHUS BO BpeMsl ONepanuy, Noka3aHHou B dur. 9.

[0085] Ecnu 6ok MCU 50 neTekTHpyeT 3JIeKTPHUeCKOe COeANHEHNE MEKAY 3apsAHBIM

TEPMHUHAJIOM 43 ¥ BHELIHUM UCTOYHUKOM 60 MUTaHUs1, HAUUTAETCs ONepaLus, nokasaHHas B Our.
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9. Jlanee, B kadecTBe mpumepa, OyAeT OMUCaH Ciy4ail, rAe HanpsoKeHHEe IOJIHOTO 3apsiaa
ucToyHuka 12 nuranus cocrasinseT 4,2 B, u BbleynoMsHyToe HanpsikeHue CV—-TiepexrodeHus
cocrasiisieT 4,0 B. Kpome Toro, Hiskecneayroee onrcanue Oyner NpUBEIeHO NPU AOMYIIEHUH,
YTO MCMOJB3YETCs MCTOYHHUK 12 MuUTaHUs, UMEIIIUM €MKOCTb MOJIHOro 3apsina 610 MA -4, u
3apsAaKa 3aBEpLIAETCs, €CJIU B UICTOYHMKE 12 nuTanus akkyMynupyorces 500 MA 4. B aTom ciiydae
IpEeBAPUTENIBHO ONpPENeNICHHOEe COCTOSIHUE 3apsiaa Mpencrasisier cobol cocrosHue, rae SOC
coctasJseT 82%.

[0086] Crauana 6ok MCU 50 aktuupyet BcrpoenHbiii Taiimep (CTAJAMA S21). 3atem
3apsimHas cxema IC 55 mony4aer mokaszaHue HANPSKEHUS! VBat UCTOYHUKA MUTAHUS OT JAaTYUKA
16 nanpspxenusi (CTAJUA S22), u ompenensiet, siBJISETCS JI HANPSOKEHHUE VBaw MCTOYHHUKA
nuTaHuss Oosiee Hu3kuM, dYeMm Hampspkenne CV-nepexmouenus (CTAAUA S23). Ecawm
HanpsDKeHHe VBaw UCTOYHUKA NHUTaHUS Ooyiee HU3KUM, ueM HampspkeHne CV-TepexroueHust
(«1A» B CTAJIU S23), 3apsimnas cxema IC 55 HaumHaer 3apsiiky UCTOUHUKA 12 MUTaHUS B
pexxume CC—sapsaku (CTAJUA S24). Ilpumepsl mepexonoB HANPsDKEHUsT M TOKA, KOTza
Boinosiasiercst CTAJIUA S24, nokasansl B @ur. 10.

[0087] Ecnu maunnaercst CC—3apsiaka, 6ok MCU 50 monmyyaer 3Ha4eHHE HAIPSDKEHHS
VBat UCTOYHMKA NUTaHMs OT naTunka 16 Hanpsokenus (CTAJIMA S25), u onpenensier, sBisieTcst
JIM HaNpsDKEHUE VBai NCTOYHMKA MUTAHMS PABHBIM MJIH OoJiee BHICOKUM, yeM Hamnpspkenne CV—
nepexmouenus, wm Het (CTAJIVA S26). B cnyuae, korna HanpsikeHUE VBay UCTOYHHIKA MTUTAHUS
SIBJIIETCSI pAaBHBIM WJIH OoJiee BBICOKUM, ueM Hanpsbkerue CV-nepexmouenus («1A» B CTAIMU
S26), 6nok MCU 50 ompenenser, uto SOC ucrounuka 12 nuranus poctur 82%, U BbIIaeT
ykaszanue 3apsigHoi cxeme IC 55 zasepruts 3apsnky (CTAAUA S27). Tlonyuyus 5T0 yKaszaHue,
3apsanaHas cxema IC 55 mpekpaiaer nogady 371€KTpO3HEPrHH OT BHELIHEr0 UCTOYHUKA 60 MUTaHus
UCTOYHUKY 12 nmUTaHus, TEM CaMbIM 3aBepluas 3apsaky ucrounuka 12 nuranus, B CTAJIUU S28
(Bpems t3 B @ur. 10).

[0088] B cnyuae, korma B CTAJIMU S23 omnpeneneHo, 4TO HaNPsDKEHUE VBaw HCTOYHUKA
MIUTAHUS SIBJSIETCS PaBHBIM WK OoJiee BhICOKMM, YeM HanpspkeHne CV-nepexmouenus: («HET»
B CTAJIMU S23), 3apsinHas cxema IC 55 HaumHaeT 3apsAKy UCTOYHHKA 12 MUTAHUS B pexUMe
CV-—3apsinku ¢ HanpspKeHHeM V cHG 3apsAIKH, HACTPOSHHBIM Ha 3HaueHHe (MPeanoYTUTENbHO 4,06
B, xoTopoe npencrasiseT coO0H HaNpsKEHNHE UCTOUHUKA MUTAHUS, COOTBETCTBYIOIEE 3HAYCHUIO
SOC 82%), Oonbmee, uem Hanpspkernne CV-nepexmouennss (CTAAUA S31). Ilpumepsr
Mepexo0B HaNpspkeHHs U Toka, koraa BeimoHseTcs CTAJIUA S31, nokazansl B Owur. 11.

[0089] Eciu B CTAIWU S31 naunnaercs CV—3apsinka, 3apsinHas cxema [C 55 monydaer
3HaYeHHe 3apsaHoro Toka Icug ot BHyTpeHHero ammepmerpa (CTAAUA S32), u onpenenser,
SIBIIIETCS JIM 3apsOHBbIA TOK IcuG paBHBIM WM MEHBIINM, Y€M IOPOTrOBOE 3HA4YEeHHE TOKa (B
npumepe @ur. 9, 46 mA) (CTAAUA S33).

[0090] Ecnu 3apsinHblii TOK IcHG SIBNAE€TCS PAaBHBIM WJIM MEHBIINM, Y€M IOPOTrOBOE
3HaueHue toka («JA» B CTAJIMU S33), 3apsinnas cxema IC 55 ompenensier, 9To COCTOSIHHE
3apsana ucrtounuka 12 nuranus gocturno SOC 82%, u npekpaliaer nojgady 3J1€KTPO3HEPTHH OT

BHEIIHEr0 HUCTOYHMKA 60 muTaHus UCTOYHUKY |2 NHUTaHUsA, TEM CaMbIM 3aBepllasl 3apsiaKy
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ucrounuka 12 nuranus (CTAJIMA S28, Bpems tl B @ur. 11).

[0091] B cnyuae, korna B CTAJIMU S33 onpenesneHo, 4To 3apsiaHbii TOK Icug mpeBbImaeT
noporosoe 3HaueHue Toka («<HET» B CTAJIMU S33), 3apsnHas cxema IC 55 ompenenser, uro
SOC ucrounuka 12 nuranus He nocturio 82%, u npoposxaer CV-3apsaky. Kpome Toro, B 3Tom
cnyuae 6ok MCU 50 ompezensieT, TOCTUIINIO JIM 3HAYEHHE BPEMEHM BCTPOEHHOIO Taimepa
NIOPOTrOBOro 3HadeHus: BpeMeHH (B npumepax dur. 9 u @ur. 11, 90 munyt) (CTAAUA S34).

[0092] B cnyuae, xoraa 3HadeHHE BPEMEHM JOCTHIJIO MOPOTOBOTrO 3HAYEHUsI BPEMEHH
(«1A» B CTAJINU S34), 610k MCU 50 onpenensiet, uro SOC uctoynuka 12 nutaHust AOCTHIIIO
82%, u nepesoaut npouecc B CTAINIO S27. B npouecce CTAJIMU S27, kak nokazaHo B Pur.
11, naxe ecnu 3apsiika He 3aBepLIeHa KO BpeMeHH t1, BO BpeMs t2 3apsika 3aBepLIaeTCsl, MPekIe
YeM UCTOYHUK IMUTAHUS JOCTUTHET COCTOSIHUS MOJHOTO 3apsija.

[0093] B cnyuae, koraa 3Ha4€HHE BPEMEHHU HE IOCTHUTIIO TOPOTOBOTO 3HAYEHUSI BPEMEHH
(«HET» B CTAJIN S34), 6mox MCU 50 onpenensier, uto SOC ucrounuka 12 nuraHusi He
nocturyio 82%. B stom ciydae cxema IC 56 3amuThl mojydaeT 3HAUYCHHE HAMPSDKEHUS VBa
UCTOYHMKA MUTaHus oT natunka 16 HanpspkeHus (CTAAMA S35), u onpenenser, siBiseTcs n
HanpsDKeHHE VBae ICTOYHHUKA MMUTAHUS PABHBIM WM OOJ€e BBICOKUM, YeM MOPOrOBOE 3HAUCHHE
TH2, wiu ver (CTAJIUA S36).

[0094] B cnyuae, korna HampsbkeHHE VBaw MCTOUHMKA MUTAHUS JOCTUIJIO MTOPOrOBOTO
s3Hauenuss TH2 («1A» B CTAJIUU S36), cxema IC 56 3amurhl OTKIIIOYAET MyTh Mepenaydu
3JIEKTPOSHEPTUH, NPOTSHKEHHBIN OT BHELIHErO UCTOYHMKA 60 MUTaHUS K UCTOUYHUKY |2 muTaHus
(CTAAUA S37). ITocne CTAAMU S37, 8 CTAJIMU S28, 3apsinka 3aBepiaetcsi. B ciydae, korma
HanpsDKeHHE VBat MCTOYHUKA NMUTaHMWA He AocTUrio noporosoro 3Hauenus TH2 («HET» B
CTAAMU S36), npouecc nepexoautr k CTAJIUU S32.

[0095] CoOTBETCTBEHHO OIMKMCAHHOW BBIIIE OMEPALMH BO BTOPOH MoAu(HKAIMU, eCIH
HaIpspKeHNe UCTOYHHKA TUTAHUS sIBIIsIETCs Oosiee HU3KMM, 4eM HarnpspkeHne CV—nepextoyeHus,
3apsAaKa MCTOYHMKA 12 MUTaHUS BBINOJHSETCS TOJAbKO B pexxume CC—3apsaku, U 3apsaka
3aBepLIAETCs, MPEXKe YeM UCTOYHUK MMUTAHUsS JOCTUTHET COCTOsIHUS MOJIHOrOo 3apsiaa. [Toatomy,
JaXe B COCTOSHMM, II€ KOJMYECTBO 3JIEKTPOIHEPIUM, aKKyMYJHPOBAHHOW B HUCTOYHHKE 12
IIUTAHUS, SIBJISIETCSI MaJIbIM, MOJKHO COKPAaTHUTh BPEMs, KOTOPOE HEOOXOIHMMO N0 3aBEpIIEHUS
3apsAIKU, U MOKHO MOBBICUTH YJIOBJIETBOPEHHOCTb MOJIb30BATES.

[0096] Kpome Toro, naxe B ciydae, KOrja HampsoKEHHE WCTOYHUKA MUTAHUS SIBJIAETCS
paBHBIM WK OoJiee BBICOKHM, ueM Hanpspkerne CV-nepexmodyenus, npoueccamu CTAJIMN S33
u CTAIMM S34 MOXHO 3aBepLIMTb 3apsiiKy, NPeX[e 4eM MCTOUYHUK IUTaHUs AOCTUTHET
COCTOSIHUSI TIONTHOTO 3apsiia. 1103TOMy MOXKHO COKpAaTHThb BpeMs, KOTOpOE HEOOXOAMMO M0
3aBEpLIEHUS 3aPsIAKU, U MOKHO MOBBICUTb yJIOBJIETBOPEHHOCTD MOJIb30BATENS.

[0097] B >TOoM omucaHUM PACKPBITHI IO MEHbIIeH Mepe crneayromue acnektsl (1)—(19)
n300peTeHus!.

[0098] (1) bnox mnwTaHus IJsi a3pPO30JILHOTO HUHTANSATOpa, Mpu4YeM OJIOK MUTAHUS
BKJIOUAET:

HNCTOYHUK IMUTAHUA, KOTOprfI BBITIOJTHEH € BOBMOXKHOCTBIO NIOABOAUTD SJICKTPOIHEPTUIO K
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Harpyske JJisl TeHepUpPOBAHUs a3p030Ji U3 UCTOYHUKA M€HEPUPOBAHUS a3p0O30Jis; U

ONOK ympaBlieHHs, KOTOPBIH BBIMOJHEH C BO3MOKHOCTBIO OMNPEAENeHUs, IOCTUT JIU
VCTOYHUK NMUTAHUS, KOTOPBII 3apsKaeTcsl, NIpeJBapUTEIbHO ONPEEIEHHOIO COCTOSIHUSA 3apsA/a,
OoJsiee HU3KOTO, YeM COCTOSIHUE MOJIHOTO 3apsiAa, U 3aBEpIICHUs 3apsAAKU UCTOYHUKA IUTAHUS B
cllyd4ae ONpEAENeHUs, 4YTO MCTOYHMK IHUTaHMA JOCTUI NPEIBAPUTENIBHO OIPEETICHHOIO
COCTOSIHUS 3apsizia.

[0099] CornacHo nyHKTY (1), CTAHOBUTCSI BO3MOKHBIM 3aBEPLIATH 3aPSAKY, MPEKAE YeM
UCTOYHUK MUTAHUS JOCTUTHET COCTOSIHUS MOJHOTO 3apsiaa. [103ToMy MOXKHO 3aBepIuaTh 3apsaKy
pasbine. Kpome TOro, mockoibky UCTOYHHMK MUTAHUS HE JOCTUTAET COCTOSIHUS MOJHOTO 3apsifa,
MOJKHO TPEAOTBPALIATh JErPallallii0 UCTOUYHUKA MUTAHHS, U MOXXHO MPOMJIUTH CPOK CIIYKOBI
OJ0Ka MUTaHUS.

[0100] (2) Bnok nutanus cornacHo nmyHKTY (1), B KOTOpOM

OJIOK yIIpaBlIeHHsI 3apsDKAET UCTOUHUK MUTAHUS B PEXKUME 3aPSAKH MMOCTOSHHBIM TOKOM,
U B Cllydae OINpENeNICHHs], YTO UCTOUYHHK MHUTAHHS, KOTOPBIA, OyAy4H 3apssKaeMbIM B PEXKUME
3apsAKU TIOCTOSIHHBIM TOKOM, JOCTHT TPEIBAPUTENILHO ONPEAEIICHHOTO COCTOSTHUS 3apsina, OJoK
yIOpaBlIeHUs] 3aKaHYMBAET 3apsIKy IOCTOSIHHBIM TOKOM, TE€M CaMbIM 3aBeplias 3apsaky
VCTOYHHUKA MUTAHUS.

[0101] CornacHo nyHKTY (2), MOCKOJIBKY MOXKHO 3aBEpIIATh 3apPSAKY HICTOUHUKA ITUTAHHS
TOJIBKO B PEXXHUME 3aPSAAKU MOCTOSIHHBIM TOKOM, MOKHO COKPATUTh BpPEMs 3apsiKU.

[0102] (3) ok nutanus cornacHo nmyHKTY (1), B KOTOpOM

ONOK ympaBieHUs 3apsiKaeT UCTOYHHUK IMUTAHUS B PEKUME 3apsiAKH TPH TOCTOSHHOM
HAINpPsDKEHUH, U B CIIyYae ONpPeNeNeHus], YTO HICTOUHUK MTUTAaHUs, KOTOPBIH, OyyuHn 3apsiKaeMbIM
B peXHUME 3apsAKU MPHU MOCTOSHHOM HANpPsDKEHUM, JOCTUI MPEABAPUTENIBHO ONPEENIEHHOTO
COCTOSIHMS 3apsizia, OJIOK YIIpaBJIeHUS] 3aKaHYMBAET 3apsAKY IPU MOCTOSHHOM HAIPSKEHUH, TEM
caMbIM 3aBeplias 3apsAAKy UCTOYHHUKA TUTAHMUS.

[0103] CornacHo nmyHKTY (3), MOCKOJIbKY MOKHO BBITIOJIHATD 3aPS/IKY B PEKUME 3aPSAKH
IpU TIOCTOSIHHOM HANpsDKEHHH, TMOKAa WMCTOYHUK IUTAHHUS HE JOCTUTHET IIPeBAPUTENIbHO
OTPENEICHHOTO COCTOSIHUS 3apsifia, MOKHO CTa0MIIN3UPOBATh HANPSKEHHUE UCTOUHUKA MMUTAHUS,
KOT'JIa 3aBEpIIaeTCs 3apsaKa.

[0104] (4) biok nuTaHus COraacHo MyHKTY (3), B KOTOPOM

OJIOK yrIpaBiIeHUs 3apsDKaeT UCTOUHUK NMUTAHUS B PEKUME 3aPSAKH MOCTOSTHHBIM TOKOM B
COCTOSIHUM, TJie HalpsDKeHHE MCTOYHHKA MUTAHUS SIBJISIETCS MEHbBIINUM, YEM IEepBOe 3HAueHue,
MeHblllee, YeM HalpsiKeHHe MOJHOro 3apsaaa, U 3apsiKaeT UCTOUHUK MUTAHUSI B PEKUME 3apsiiKU
IIPU TOCTOSIHHOM HaNpsDKEHUHM € UCIOJb30BAHUEM HANPSKEHUs, UMEIOIIEero BTOpOe 3HaU€HUE,
Oonblee, 4eM MepBOe 3HAUEHHE, KaK HAINpsDKEHHE, MOABOIMMOE U UCTOYHHKA NUTAHUSA, B
COCTOSIHUH, T7i€ HAIpsDKeHNE UCTOYHUKA MUTaHUs JOCTUTAeT EPBOro 3HAUEHUS.

[0105] CornacHo nmyHKTY (4), IOCKOJIbKY 3apsiAiKa BBIMOJHAETCS B PEXKUME 3apAIKU TPH
MOCTOSIHHOM ~ HAaIlpsDKEHWM, [IOKAa HCTOYHUK TMUTAaHUS HE JOCTUTHET IPEIBAPUTENBHO
OTIPENIEIEHHOTO COCTOSIHUS 3apsa, MOKHO CTa0MIIN3UPOBATh HANPSKEHHE UCTOUHUKA MTUTAHUS,

KOrga 3aBEpHiacTeCs 3apsiaka. KpOMe TOTO, AdaKe€ €CJIN 3apAKa BbIIIOJIHACTCS ABA UJIU Oonee pas,
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MOXKHO NpPENOTBpaTUTh Bapuanmioo HanpspkeHns wim SOC HCTOYHHMKA TNWTAHWSA, KOraa
3aBepLIAETCS 3apsAIKa.

[0106] (5) bnok nuranus cornacHo MyHKTY (4), B KOTOpOM

BTOpPOE€ 3HAUEHUE SIBJISIETCS MEHBLINM, YeM HaIpsKEHHUE MTOJIHOTO 3apsizia.

[0107] CormacHo nyHKTY (5), NMOCKOJBbKY 3apsiika INPH IOCTOSHHOM HAaIpsDKEHUH
BBINOJIHAETCS ¢ OoJiee HU3KUM HAIPSDKEHUEM, YeM HAIPSDKEHUE MOJHOTO 3apsiia, CTAHOBUTCS
BO3MO>KHOM TOYHAas 3apsKa.

[0108] (6) Biok muTaHus cornacHo JrooMy u3 myHKTOB (1)—(5), B KOTOPOM:

ONMOK  ympaByieHHsl 3aBepuIaeT 3apsAKy HMCTOYHMKA THTaHUs B Cly4ae, Korma
YIIOBJIETBOPSIETCS JIFOOOE M3 MHOMKECTBA YCJIOBHH ISl ONPEIENIEHHs], YTO UCTOYHUK THUTAHHS
JOCTUT MpeABapUTEIbHO ONPEAEIEHHOrO COCTOSHUS 3apsia.

[0109] CornacHo nyHKTY (6), TOCKOJIBKY MOJKHO OTIPEIEIISITh BPEMS 3aBEPLICHUS 3aPsIKU
COTJJACHO MHOXECTBY YCJOBMH, MOXKHO IIOBBICUTb BEpPOATHOCTb TOrO, UTO 3apsjaka
NPUHYAUTENIbHO 3aBepLIAeTCsl, NMPeXKae YeM UCTOUYHUK MUTAHUS JOCTUraeT COCTOSHUS MOJHOTO
3apsza.

[0110] (7) bnok muTaHusi COTNIACHO MyHKTY (6), B KOTOPOM

MHO>KECTBO YCJIOBUM BKJIIOYAET YCJIOBHUE 3aPsIAHOIO TOKA UCTOYHUKA MUTAHUS U YCIIOBUE
HANPSKEHUS] HICTOYHUKA TTHTAHHSL.

[0111] Cornacuo nyHKTY (7), HOCKOJIBKY MOJKHO OTIPEIETISITh BPEMS 3aBEPLICHUS 3apsAIKU
COTJIACHO MHOXXECTBY YCJIOBHH, MMEIOLINX OTHOUIEHHE K PA3JIMYHBIM (PU3NUYECKUM BEJIUYHHAM,
MO>KHO HOBBICUTH BEPOATHOCTb TOTO, YTO 3apsA[Ka NMPUHYAUTENBHO 3aBEpLIAETCS, MPEXIE YeM
VCTOYHUK NMUTAHMSI IOCTUTAET COCTOSTHUS MOJIHOTO 3apsifa.

[0112] (8) biok muTaHus cornacHo MyHKTY (7), B KOTOPOM

MHO>KECTBO YCJIOBUH BKJIOYAET YCJIOBUE BPEMEHU 3apSAKU.

[0113] CornacHo nyHKTY (8), MOCKOJIBKY TaK)K€ MOXKHO ONPENeJsiTh BPEeMsl 3aBEpIICHUsI
3apAOKU COTJIACHO YCJIOBHUIO, UMEIOIIEMY OTHOIIEHHE K BPEMEHHU 3apsiiKu, MOXXHO IOBBICHTH
BEPOSATHOCTb TOTO, UTO 3apsifKa MPUHYIUTENIBHO 3aBEPLIAETCS, MPEKAe YeM UCTOUHUK MUTAHUS
JOCTUTAET COCTOSIHUS TIOJTHOTO 3apsiaa.

[0114] (9) Bnok nuranus coraacHo Jr0OoMy U3 MyHKTOB (6)—(8), B KOTOpOM

OJIOK ymIpaBJeHUS BKIOYAET MEPBOE YCTPOHCTBO YIPABIEHHs M BTOPOE YCTPOHCTBO
yIOpaBleHusi, KOTOpble MHAUBUAYAJIbHO OIpPENeNstOT, MAOCTUI JIM WUCTOYHUK MHUTaHUSA
IIPEIBAPUTENBHO OIPENeIeHHOIO COCTOSIHUS 3apsi/ia, HA OCHOBE YCIIOBHIL, U 3aBEPLIAIOT 3apsSAKY
MUCTOYHUKA NTUTAHUSI.

[0115] CormacHo myHKTY (9), MOXKHO BBINOJIHATH OINpPENENICHUE 3aBEPIICHUS 3apsSOKd
napajuleJIbHO NEPBBIM YCTPOMCTBOM YIIpaBJI€HUs U BTOPBIM yCTpoiicTBOM ynpasieHus. [loatomy
MO>KHO NMOBBICUTb BEPOATHOCTb TOTO, YTO 3apsA[Ka NMPUHYAUTENBHO 3aBeplIaeTCs, MPEexXIe YeM
VCTOYHUK NMUTAHUS JOCTUTAET COCTOSHUS MOJHOTO 3apsna. Kpome TOro, mockonbKy CTaHOBUTCS
HEHY>KHbIM NPUMEHEHHE JOPOTOCTOSLIMX KOMIIOHEHTOB B KAaueCTBE YCTPOWCTBA yNpaBIEHMUS,
CPaBHUTEJIBHO C CUTYyalLleil BBINOIHEHUs ONIpeeSIeHHs OJHUM YCTPOMCTBOM yIPABIEHHS], MOKHO

COKPATUTDb 3aTpPaThl HA U3TrOTOBJICHHUEC.
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[0116] (10) brok nuranus coriaacHO NyHKTY (9), B KOTOpOM

NepBOe€ YCTPOHCTBO YNIPABICHUS M BTOPOE YCTPOWCTBO YIIPABIEHHUS BBIMOIHSIOT
OTIpeZieNIEeHNe Ha OCHOBE PA3JIMYHBIX YCIOBUH.

[0117] CornacHo nyHKTY (10), MOHO BBINOJHSATH ONpEEIeHNE 3aBEPIISHU 3aPsIIKA Ha
OCHOBE Pa3JIMYHBIX KPUTEPUEB OINPENEIECHUS MapajuIebHO IEPBbIM YCTPONUCTBOM YIIPaBJIEHUS U
BTOPBIM yCTpOIiCTBOM yrpasyeHus. [I03ToMy MOXKHO MOBBICUTH BEPOSITHOCTb TOT'O, UTO 3apsaKa
NPUHYIUTEIbHO 3aBEPLIAETCS, MPEXk/e YeM HCTOUHUK MUTAHUS AOCTUraeT COCTOSHUS MOJHOTO
3apsna.

[0118] (11) bnok nutanus cornacHo nyHKTY (9) miu (10), B koTOpom

NepBOE YCTPOMCTBO VYIPABJICHUS TPENCTABIACT COOOH JJIEKTPHUECKYIO CXEeMy st
BBIMOJIHEHHSI YTIPABJICHUS 3aPSAIKON UCTOYHUKA TUTAHUS, U

BTOpPOE€ YCTPOWMCTBO YIPABJICHUS TPENCTABJISAET COOOW BIIEKTPHUYECKYIO CXEeMy ISt
BBIITOJIHEHHSI YIIPABJICHUS TIO1a4Yel 3JIEKTPOIHEPTUH OT HCTOYHHKA MUTAHUS HA HATPY3KY.

[0119] CornacHo nyHKTy (11), MOKHO BBIIIOJIHATH ONPEACTICHUE 3aBEPIICHUS 3aPSAKH
BTOPBIM YCTPOWCTBOM YTIPABJIECHUS, UMEIOIINM HE3HAUUTENbHYIO IPON3BOIUTENBHOCTD BO BPEMsI
3apsaku. [losToMy MOXHO pacrpenenuTb Harpy3ky Ha HHOWBUAyaJIbHBIE YCTPOICTBA
yTIPaBJICHUSI.

[0120] (12) bnok nutarus cornacHo myHKTY (11), TONOTHUTENBHO BKITFOYAOIUI:

CXEMY 3aIIUTHI, KOTOPask BBIMOJIHEHA C BO3MOXKHOCTBIO 3aIMUThl HCTOYHUKA MUTAHMS.

[0121] CornacHo nyHKTY (12), naxke B COCTOSTHUY, 1€ HEBO3MOXKHO 3aBEPIIUTD 3aPSAKY,
XOTSl MPOU3OMIIO TO, YTO HCTOYHUK MUTAHHUS AOCTHI HANPSDKEHWs TOJHOTO 3apsifia, MOKHO
3alIUTUTh UCTOYHHUK NuTaHus. [103TOMYy MOXKHO obecrneduTh O€30MacHOCTb, B TO XK€ BpeMs
BBIMOJIHSST OBICTPYIO 3apSIIKY.

[0122] (13) bnok nuTaHus cornacHo JroodoMy u3 myHKToB (1)—(12), B koTOpom

IpEeBAPUTENILHO ONPEEeNICHHOE COCTOSIHUE 3apsia MPeNCTaBisieT COOOH COCTOsSIHUE, Iie
B HCTOYHHUKE MUTAHUS AKKYMYJIUPYETCS KOJIUYECTBO AJIEKTPOIHEPTHHU, PAaBHOE MJTH OOJIbLIEe, UeM
KOJINYECTBO SJICKTPOSHEPTUH, HEOOXOAMMOE JJIsl TIOABENEHHsI K Harpy3ke, 4TOObl OMyCTOIIUTh
UCTOYHUK F€HEPUPOBAHUS a3PO30Jisl, KOTOPBIH SIBJSIETCS] HEUCIIOIb30BAHHBIM.

[0123] Cornacuo nyHKTy (13), eciu 3apsiaka MCTOUHUKA MUTAHKS 3aBEPLICHA, CTAHOBUTCS
BO3MOYKHBIM M3PACXO/I0OBAHNE UCTOYHUKA T€HEPUPOBAHUS a3PO30JIsI a9PO30JIbHBIM HHTAJIITOPOM.
ITosTOMy MOKHO MPENOTBPATHTh YACTYIO 3apsiIKy MCTOYHUKA IMHUTAHHS, TEM CaMbIM MOJABIISIS
AeTpafgayo HCTOYHUKA TUTAHUS.

[0124] (14) bnok nurtanus cornmacHo Jrobomy u3 myHKTOB (1)—(13), monmosHHTENBHO
BKJIFOYAO LU

YBEIIOMHTEJIBHBII OJIOK, KOTOPBIH BBITIOJIHEH C BO3MOKHOCTBIO M3BEIIEHHS O KOJIMUECTBE
3JIEKTPOIHEPTHH, AKKYMYJIHPOBAHHON B HCTOYHUKE NMUTAHMS, MMOCPEICTBOM HMHOTO 3JIEMEHTA,
HEKEJIH 3JIEMEHT JJIs1 OTOOpaKeHUs1 OYKBbI MITH U300pasKeHHsI.

[0125] CornacHo myHkTy (14), 0 KONIWYECTBE 3JIEKTPOSHEPTUH, AKKyMYJIHPOBAHHON B
UCTOYHUKE IUTAHUSA, MOKET ObITh BBIJAHO H3BELICHUE, HAIpUMeEp, LBETOM, KOH(Urypauuen

U3JIyU€HUA CBETAa WJIH TOMY HO)IO6HI)IM, CBCTOU3IYHAOIIUX 3JICMCHTOB. HOBTOMy, Jaxe €CIn
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3apsiAKa MCTOYHMKA MHUTAHUS 3aBEPIIEHA IO KOHTPOJIEM OJIOKa YHpaBJIEHUs, MPEXAe UYeM
UCTOYHUK NMUTAHMUSA TOCTUTAET COCTOSHUS MOJHOTO 3apsiia, MOXKHO INMPENOTBPATUTh OLIYIIECHNE
CTPaHHOCTH, KOTOPOE UCIIBITBIBAET ITOJIb30BATENb.

[0126] (15) Bbnok muTaHust sl ad3PO30JIBHOIO HHTAJSITOpPA, MpHYeM OJIOK MUTaHUS
BKJIFOUAET:

WCTOYHUK MTUTAHUSI, KOTOPBII BBIMOJHEH C BO3MOXHOCTBIO MOJIBOJIUTH AJIEKTPOIHEPTHIO K
Harpyske AJisi TeHEPUPOBAHUS a3P030Jisl U3 UCTOUHUKA T'€HEPUPOBAHUS a3PO30JIs;

NepBOE YCTPOHCTBO YIPABJICHUs,, KOTOPOE BBIMIOJIHEHO C BO3MOXKHOCTBIO BBITIOJHEHUS
yIpaBJICHUs 3apAIKON UCTOYHUKA MTUTAHUS; U

BTOpOE YCTPOMCTBO YIPABIEHHs, KOTOPOE BBINOJHEHO C BO3MOKHOCTBIO BBIOJHEHUS
yIPaBJICHUs TIOAAYEH 3IEKTPOIHEPTHU OT UCTOUHUKA MTUTAHUSI HA HATPY3KY,

NpUYeM KaXI0€ U3 IEPBOrO YCTPOMCTBA YIIPABIEHHUS M BTOPOTO YCTPOHCTBA YIIPABICHUS
3aBepIIAeT 3apsiIKy HCTOYHHKA IMUTAHUS B CIIy4dae, KOria yaOBJIETBOPSIETCS JIF000E 3 MHOYKECTBA
YCJIOBHIA.

[0127] Cormacuo myHkTy (15), TOCKONBKY MOKHO ONPEAENSATh BPEMs 3aBEPIISHHS
3apSAKU COTJIACHO MHOXKECTBY YCJIOBHH, MOXHO IOBBICUTH BEPOSTHOCTH TOTO, YTO 3apsiiKa
NPUHYIUTEIBHO 3aBEPIIAETCS, TPEXKIE YeM NCTOUHUK MUTAHUS JOCTHraeT COCTOSIHUS MOJHOTO
3apsna.

[0128] (16) Crocob ympasieHust OJJOKOM MUTAHHUS a3PO30JIbHOTO HWHTANSITOPA, PpUYEeM
OJIOK MUTaHUS BKIIFOYAET UCTOYHHK IMUTAHUS, KOTOPBIH BBITOJHEH C BO3MOKHOCTBIO ITOIBOAUTH
3JIEKTPOIHEPTHIO K HArpy3ke JJIsl T€HEepUPOBAHUS ad’pO30Jii U3 HCTOYHUKA TE€HEPUPOBAHMS
a’3po30J1s1, IPUYEM CIIOCO0 YIPABIECHUS BKIKOYAET:

CTaJUIO YIPABJIECHUS AJIS ONPEAENeHNs], JOCTUT JIM UCTOYHUK NUTAHUS MPEIBAPUTEIBHO
OIIPEAENICHHOTO COCTOSIHUS 3apsifa, 0ojiee HU3KOro, YeM COCTOSIHHE ITOJIHOTO 3apsifia, BO BpeMs
3apAOKM HMCTOYHMKA TUTAHUSA, M 3aBEpLIEHUs] 3apsAAKd MCTOUYHMKA THTAHUS B Cllydae
OTNpenesieHusl, YTO WCTOYHUK IHUTAHUS JOCTUT TMPEIBAPUTESBHO OMPENEJCHHOTO COCTOSIHUS
3apsna.

[0129] (17) IIporpamma ymnpaBjeHHs OJIOKOM TNHTaHUS a3PO30JBbHOIO HWHIaJATOpPA,
npudeM OJIOK MHUTAHUSI BKJIFOYAET MCTOYHHWK MHUTAHHS, KOTOPBIH BBINOJHEH C BO3MOKHOCTHIO
NOJBOIUTh BJIEKTPOSHEPTHIO K HArpy3ke Ui TeHEPHPOBAHUS a’3pO30Jsi M3 HMCTOYHHKA
T'eHEPUPOBAHUS a3PO30Jisi, IPHUEM ITPOrpamMmMa yIpaBIeHUs] HCTOYHIKOM MUTAHUS 00eCIIeYnBaeT
UCTIOJIHEHUE KOMITBIOTEPOM:

CTaguM YIPaBJICHUS Uil ONPENEeNICHUs, TOCTUT JI1 UCTOYHHUK MHUTAHUS TPEIBAPUTEIHHO
OTIPENIEIEHHOTO COCTOSIHUSA 3apsina, 0ojiee HU3KOIo, YeM COCTOSIHHE MOJIHOTO 3apsifa, BO BPEMs
3apsSAKA  HMCTOYHUKA THTAHUs, W 3aBEepPIICHUs] 3apsOKd HCTOYHHMKA TIUTAHUSA B Clydae
OTIPENeNICHUs,, YTO WCTOYHUK IHUTAHUS JOCTUT IPEIBAPUTENBHO ONPENEJICHHOTO COCTOSHUS
3apsna.

[0130] (18) Crocob ympasieHusi OJJOKOM MUTAHUS a3PO30JIbHOTO HWHTANSITOPA, IPpUYEeM
OJIOK MUTaHUS BKIIIOYAET UCTOYHHK IMUTAHUSA, KOTOPBIH BBITOJHEH C BO3MOKHOCTBIO MTOIBOANUTH

SJIEKTPOSHEPTUI0 K HArpy3ke Jisi T€HEPUPOBAHUS a’pOo30Jid M3 HUCTOYHUKA T€HEPUPOBAHUS
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a’3p030JIs1, EPBOE YCTPOUCTBO YIPABICHUS, KOTOPOE BBIIIOJHEHO C BO3MOKHOCTBIO BBIOJTHEHHUS
yIpaBJICHUs] 3apsiAKOW MCTOYHHKA MHUTAHUS, W BTOPOE YCTPOWCTBO YIIPABIEHHs, KOTOPOE
BBIITOJIHEHO C BO3MO>KHOCTBIO BBITIOJTHEHHUS YIIPABIEHU NoJaueii 3JIEKTPOIHEPTHH OT HCTOUHHUKA
IUTAHUS HAa HATPY3KY, IPHUUEM CIIOCO0 yIPaBIEHUS BKIFOYAET:

NpUBEICHNE B JIEHICTBHE MEPBOro YCTPOICTBA YIPABJICHUS 1 UCTIONHEHUs YIIPABICHUS
3aBEpLICHUEM 3apsAOKH WCTOYHHKA IUTAHUA B Cydae, KOTAa YAOBJIETBOPsiETCS J00o0e u3
MHOXXECTBA YCJOBUH, M NpUBEJAEHHE B JENUCTBHE BTOPOrO YCTPONCTBAa YIpaBIEHUS IS
UCTIOJIHEHUsI YTPABJICHUS] 3aBEpPLICHHUEM 3apsAKH HCTOYHMKA MHTAHUS B Cilydae, Koraa
yIIOBJIETBOPSIETCS TFOO0E M3 MHOXKECTBA YCIOBHIA.

[0131] (19) IIporpamma ymnpaBieHHs OJIOKOM TMHTaHUS a3pPO30JBHOIO HWHIaJATOpPA,
npudeM OJIOK MHUTAHUSI BKJIFOYAET MCTOYHHWK MHUTAHHS, KOTOPBIH BBITOJHEH C BO3MOKHOCTHEO
NOJABOUTh JJICKTPOSHEPTHI0O K HArpy3Ke Uil TeHEPHPOBAHUS a’3pO30Jsi M3 HMCTOYHHKA
TEHEPUPOBAHUS  a3pO30JIs, TMEPBOE YCTPOHCTBO VYIPABJICHUS, KOTOPOE BBINOJIHEHO C
BO3MOYKHOCTBIO BBITIOJIHEHHSI YIIPABJIEHHS 3aPsIIKOM UCTOYHUKA MMUTAHUSL, U BTOPOE YCTPOHCTBO
yIPaBJICHUs,, KOTOPOE BBIMOJIHEHO C BO3MOXKHOCTBIO BBITIOJHEHHUS YIIPABJIEHUs MOnavel
SNIEKTPOIHEPTHH OT HWCTOYHMKA IUTAHWUA HA HArpy3Ky, NpHYeM TMporpaMma yIpaBICHUS
BKJTFOUAET:

NpUBEICHNE B IEHICTBHE MEPBOr0 YCTPOHCTBA YIPABICHUS Il UCTIONHEHNS YIIPABICHUS
3aBEepIICHUEM 3apsiiKM HWCTOYHMKA IUTAHUS B Clydae, KOTJa YIOBJIETBOPSETCS J000e U3
MHOXECTBA YCJOBUH, M NpPUBEIEHHE B JEHCTBHE BTOPOrO YCTPONCTBA VYIpPaBICHUS IS
UCTIOJIHEHUsI YTPaBJIEHUS] 3aBEpILICHHEM 3apsAKHM HCTOYHMKA NHUTAHUS B Ciydae, Korja
yIIOBJIETBOPSIETCS TIOO0E U3 MHOXKECTBA YCIOBUH.

[0132] CornacHo nmynktam oT (16) 1o (19), craHOBUTCSA BO3MOKHBIM 3aBEpIIEHUE 3apsAIKH,
npexae 4eM HCTOYHUK IHMTaHHUs IOCTHraeT COCTOSHHUS IONHOro 3apsaa. Iloatomy MOXHO
3aBepliaTh 3apsiAKy pasblie. Kpome TOro, mockoibKy HCTOYHUK IHMTAHHUsS HE NPUXOAMUT B
COCTOSIHUE TOJTHOTO 3apsi/ia, MOKHO MPENOTBPAINATh NerPadallii0 HCTOUHUKA TTUTAHUS, U MOXKHO
NPOJJIUTD CPOK CJTYKOBI HCTOUHUKA TTHTAHUSI.

[0133] Cornacuo nyHkTam (1) u ot (15) go (19), cTaHOBHTCS BO3MOXKHBIM 3aBEpIIECHUE
3apSAKY, TPEXIe YeM HCTOYHHMK MUTAHHUS JTOCTUTAaeT COCTOSHHS TOJHOro 3apsima. Ilostomy
MOJKHO 3aBepIIaTh 3apsAKy paHbiie. Kpome Toro, mocKoibKy UCTOYHHK MUTAHHUS HE MPUXOANT B
COCTOSIHHE TIOJTHOTO 3apsi/ia, MOKHO MPENOTBPAINATh NEerPaJallii0 HCTOUHUKA ITUTAHUS, U MOKHO
NPOJJIUTH CPOK CITY>KOBI HCTOYHHKA TUTaHus. [ToaToMy nocturaercs 3¢ ekt 5KOHOMUN SHEPTHH,
pUYEeM MOKHO HCTIOJIb30BaTh UCTOYHHK IMUTAHHS B TeUeHHe OOJee ATUTENbHOrO BpeMeHH 0e3
3aMEHBI HA COBEPLICHHO HOBBIH.

[0012] CornacHO HacTOSIMEMY U300PETEHUIO, MOJKHO CHIEIaTh a3PO30JIbHBIA UHTASTOP

MPUTOAHBIM AJIsI UCIIOJIb3OBAHUA C Oonee PaHHUM 3aBEPHICHUEM 3apAIKN UCTOUHHUKA MU TAHUA.
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P®OPMYVYJIA U3OBPETEHUA

1. bnok nuTanus 475 a3pO30JIbHOIO HHTAJIATOPA, COACPIKALLNN:

VCTOYHMK IMUTAHUS], KOTOPBIN BBIITOJIHEH ¢ BO3MOXKHOCTBIO MOABOAUTD 3JIEKTPOIHEPTHIO K
Harpyske JUisl FeHEPUPOBAaHUsI a3PO30JIsl U3 UCTOUYHHUKA T€HEPUPOBAHUS a3PO30JIs; U

OJOK ymnpaBlieHHsl, KOTOPBIH BBIMOJHEH C BO3MOXKHOCTBIO OMNPENEeNeHHs, JOCTHT JIU
UCTOYHUK NMUTAHUSA, KOTOPBII 3apsKaeTcsl, NPeJBAPUTEIbHO ONPEAEIEHHOIO COCTOSIHUSA 3apsA/a,
Gonee HU3KOTO, YeM COCTOSTHHE ITOJTHOTO 3apsiia, U 3aBEPLICHUS 3apsiIKi UCTOUHHUKA ITUTAHUS B
cly4dae OMNpenesieHus, 4YTO HCTOYHUK NHUTAHUS JAOCTUl MPEABAPUTENBHO OIPENEIEHHOIO
COCTOSIHMS 3apsifia, MpUIeM

OJIOK ympaBJeHUs BKIFOYAET MEPBOE YCTPOHCTBO YIpPABIEHHs M BTOPOE YCTPOHCTBO
YIOPaBJIE€HUs,, KOTOPblE WHAMBUAYAJIBHO OINPEAENAOT, MAOCTUI JIM MCTOYHUK IUTAHUsA
MIPEABAPUTENIBHO OIPENEIEHHOIO COCTOSHMS 3apsia, Ha OCHOBE MHOXKECTBA YCJIOBUN IS
ONpeNeNeHnsl, YTO HUCTOYHUK MHUTAHUS JOCTUT IPEABAPUTENIBHO OINPEAETICHHOIO COCTOSIHUS
3apsifa, U 3aBEPLIAOT 3aPsiAKY UCTOYHUKA MUTAHMS, IPUYEM

NepBOE YCTPOIHCTBO VYIPABICHUS TPENCTABIACT COOOH JIEKTPHUECKYIO CXEMY ISt
BBITMIOJIHEHMSI YIIPABJIEHUS 3aPsiAKON HCTOYHUKA MUTAHMS, U

BTOpPOE€ YCTPOWMCTBO YIPABJICHUS TPENCTABJISAET COOOM BIIEKTPHUYECKYIO CXEMy IS
BBINIOJIHEHUs! YIIPABJIECHUS [TOa4el 3JIEKTPOSHEPIUH OT HCTOYHHUKA NTUTAHUS HA HATPY3KY.

2. bnok nuTaHus No 1. 1, B KOTOPOM

MHO>KECTBO YCJIOBUM BKJIKYAET YCJIOBUE 3aPsIAHOIO TOKA UCTOYHUKA MTUTAHUS U YCIIOBUE
HaNPsKEHUS] UICTOYHMKA MUTAHUS.

3. biok nutanys 0o 1. 2, B KOTOpOM

MHOKECTBO YCJIOBHM BKJIIOUAET YCJIOBUE BPEMEHHU 3aPsIAKA UCTOYHUKA MTUTAHUS.

4. bnok nuTtanus no modomMy u3 m.m. 1-3, B KOTOpoM

IepBO€ YCTPOWCTBO YIPABJIEHUS U BTOPOE YCTPONCTBO YNPABICHHUsS BBINOIHSAIOT
OnpeneseHue Ha OCHOBE Pa3IMYHbIX YCJIOBUM.

5. biok nuTaHus A1 a3PO30JIbHOTO UHTAJISITOPa, COAEPIKALIUMN

VCTOYHMK MMUTAHUS], KOTOPBIN BBIIIOJIHEH ¢ BO3MOXKHOCTBIO MOABOAUTD 3JIEKTPOIHEPTHIO K
Harpyske JUisl FeHEPUPOBAHUsI a3PO30JIs1 U3 UCTOYHHUKA T€HEPUPOBAHUS a3PO30JIs;

NepBOE YCTPOMCTBO YIPABJIECHHUS], KOTOPOE BBIMOJHEHO C BO3MOKHOCTBEO BBIITOTHEHUS
YIIPaBJIEHUs 3apsAAKON HCTOYHUKA MUTAHUS, U

BTOPOE€ YCTPOWCTBO YIPABJIEHUsI, KOTOPOE BBINOIHEHO C BO3MOXHOCTBEK) BBITOJTHEHUS
YIIPaBJICHUs Olavel 3JIEeKTPOIHEPT UM OT UCTOYHHKA TUTAHUS HA HATPY3KY,

MPUYEM KaXA0€ U3 NEPBOro yCTPOUCTBA YNIPABJIECHHs U BTOPOrO YCTPONCTBA YIIPABICHUS
3aBepIIaeT 3apsiIKy HCTOYHHKA ITUTAHUS B CIIydae, KOria yaOBJIETBOPSIETCS JIF000E 3 MHOYKECTBA
YCJIOBHI.

6. Crnoco0 ympaBieHus: OJOKOM NHUTAHUS a3pO30JIbHOTO HMHIAJSATOpa, MpUYeM OJIOK
IUTAHUS BKJIIOYAET B ce0sl HICTOUHUK MUTAHHSI, KOTOPBIH BBIMOJIHEH C BO3MOXKHOCTBIO TTOIBOAUTH
3JIEKTPOSHEPTUI0 K HAarpy3ke i TeHEPUPOBAHUS a’po30Jid M3 HUCTOYHUKA TeHEPUPOBAHUS

a3po30Jis, NEPBOE YCTPOMCTBO YNPABIEHHsI, KOTOPOE BBIMOJIHEHO ¢ BO3MOXKHOCTBIO BBITIOJHEHMUS
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YIOPABJICHUs] 3apsiAKOM MCTOYHMKA IUTAHMs, U BTOPOE YCTPOWCTBO YIPABJICHUs, KOTOPOE
BBITIOJIHEHO C BO3MOXKHOCTBIO BBITNIOJHEHUS YIIPABJICHUs IOJA4YEH 3JIEKTPO3IHEPTUU OT UCTOYHHKA
IIUTAHUS Ha HATPY3Ky, IPUYEM IPHU OCYIIECTBICHUU CrIoco0a:

NPUBOAAT B ACHCTBUE MEPBOE YCTPOMCTBO YNPABJICHMS IJI BBINOJHEHUS YIIPABICHUS
3aBEpLICHUEM 3apsIKN WCTOYHHKA IUTAHUA B CJydae, KOTAa YIOBJIETBOPSiETCS J000e H3
MHO’KECTBA YCJIOBUM, U IPUBOIAT B IEHCTBUE BTOPOE YCTPOMCTBO YIPABIEHUS AJIS1 BHIOJHEHHS
YIPABJICHUs] 3aBEPLICHUEM 3apsiiIKM UCTOYHHUKA IMUTAHWA B Cily4ae, KOIJa yIOBJIETBOPSETCS
M000€ U3 MHOKECTBA YCJIOBHH.

7. KOMIBIOTEPHO-UYUTAEMBIII HOCUTEJb AAHHBIX, COAEPKAIMUNA MPOrpaMMy YIIpaBJICHUS
OJIOKOM MUTAHUS A3PO30JIBHOTO HHTANIATOPA, MpHYeM OJIOK MUTAHUS BKIIFOYAET B CeOsi HCTOYHHK
MUTAHUS, KOTOPBIN BBINOJIHEH C BO3MOKHOCTBK) MOABOIUTH 3JIEKTPOIHEPTHIO K HArpys3ke IJs
TEeHEPUPOBAHUSL a3pO30Ji1 M3 MCTOYHHMKA TIE€HEPUPOBAHMs adpoO30Jisi, IMEPBOE YCTPOWCTBO
YIPABJIECHUs,, KOTOPOE BBINOJIHEHO C BO3MOXHOCTBK) BBINOJIHEHUs] YNPABJICHUS 3apsAIKOU
VCTOYHMKA NMUTAHUsS], U BTOPOE YCTPOMCTBO YIPABJIECHUS, KOTOPOE BBINOJHEHO C BO3MOXHOCTBIO
BBINIOJIHEHMS1 YIIPABJICHUs IO a4el 3JIEKTPOSHEPIUU OT UCTOYHUKA TUTAHUS HA HATPY3KY, IPUYEM
IporpaMMa yIpasieHHs BKIIFOYAET B CeOsl:

IIPUBEJEHUE B IEHCTBHE MEPBOro YCTPOUCTBA YIPABJICHUs AJIs1 BBINOJIHEHUS YIIPABJICHUS
3aBEpIICHUEM 3apsiIKM HCTOYHMKA IMUTAHUSA B Clydae, KOTAa YIOBJIETBOPSIETCS JH000E U3
MHOXKECTBA YCJIOBUM, W NPHUBEACHUE B JEHCTBHE BTOPOrO YCTPOWCTBA YIpPaBIEHUS IS
BBINIOJIHEHMS] YIIPABJICHUS] 3aBEPLICHUEM 3apsiAKM HCTOYHMKA IIUTAaHUS B Ciy4ae, KOraa
yIOBJIETBOPSIETCS JIFOOOE U3 MHOXKECTBA YCIIOBHIH.
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