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OIIMCAHUE U30BPETEHUA
2420-559810EA/011
BJIOK ITATAHUS 1JI51 ADPO30JIbHOT'O HHT'AJIATOPA, ADPO30JIbHBIN
HHT'AJIATOP, CITIOCOB YIIPABJIEHUA HICTOYHUKOM IIUTAHUSA
ADPO30JIBHOI'O UHT'AJIATOPA, H TIPOI'PAMMA YIIPABJIEHUSA
HNCTOYHHUKOM ITUTAHUA ADPO30JIBHOI'O HHI'AJIATOPA

OBJIACTh TEXHHKH, K KOTOPOM OTHOCUTCS U30EPETEHHE

[0001] Hacrosiinee wu300peTeHHE OTHOCUTCS K OJIOKY THUTAHHS JUIsl a3PO30JIbHOIO
UHTaJsITOpa, K a’3pO30JbHOMY HHTAIATOPY, K Crnoco0y YIpaBieHHs HCTOYHHKOM MUTAHUS
a3PO30JbHOIO HMHIaJITOpPa, U K MPOrpaMMe yIpPaBiIeHUs UCTOYHMKOM MHUTAHUS a3PO30JBbHOTO
UHTaJIATOpA.

YPOBEHb TEXHUKHU

[0002] B mponaxke mmeeTcsi a’3pO30JbHBIH MHIalATOp, KOTOPBIM BKJIOYAE€T MCTOYHUK
TreHePUPOBAHUs a3PO30JIsi, HATPY3KY JJIs1 TEHEPUPOBAHUS a3PO30JIs1 U3 UCTOYHNKA FT€HEPUPOBAHUS
a’3p0o30J1s1, UCTOYHHUK IMHUTAHUS, CHOCOOHBIA MOABOOUTH 3JEKTPOIHEPTHIO K Harpyske, U OJIOK
yTIpaBJICHUs IS YIIPABIEHHs] HCTOYHUKOM NUTaHus (Hanpumep, cMotpu [lateHTHBIE JIOKYyMEHTBI
1-3).

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

ITatenTHelil Jlokyment 2: JP-A-2018-057384

ITatenTHelil lokymenT 3: JP-A-2018-019695

[0004] ITockonpKy a3pO30JIbHBIN HHIAJSITOP MOKET HCHOJIb30BATbCS 4acTO, CTONb K€
4aCTO MOT'YT BBINOJHATBCA 3apsiika U pa3psiyi MCTOYHUKA MUTAHMs a3PO30JIbHOTO uHrasisitopa. Ilo
5TON mpHYMHE HEoOXOAMMO MpPeAOTBpallaTh yXyAlleHne paboTOCIOCOOHOCTH HCTOYHUKA
MUTAHUS.

[0005] Llenp Hacrosimero u300peTeHUs COCTOMT B CO3MAHUM OJIOKA MHTAHHS JJIst
a’3pO30JIBHOTO  MHTAJSITOpa, crnocoda yOpaBieHUS WMCTOYHHUKOM TIHTaHHS  a’pO30JbHOTO
UHTAJISATOpPa, W IPOrpamMMbl YIPABIEHUS HCTOYHHUKOM IIMTaHUS a3PO30JbHOIO HHIaJsATOpA,
CHOCOOHBIX MPENOTBpAINATh YXYyAIIeHne paboTOCOCOOHOCTH HCTOYHUKA MUTAHHSL.

CYIMHOCTDb U30BPETEHUA

[0006] CornacHO OOHOMY acCHeKTy H300peTeHUs, MPeacTaBiieH OJIOK MUTAHWS MJis
a3pO30JIBHOTO HHTAJSITOpa, MpH4YeM OJIOK MUTaHMUS BKJIIOYAET: WCTOYHHMK IMUTAHUS, KOTOPBIH
BBINIOJIHEH C BO3MOXXHOCTBK) IOJABOJAUTH 3JIEKTPO3HEPTHIO K HArpyske IJsi T€HepUPOBAHUs
a3p0o30J1s1 U3 UCTOYHUKA T€HEPUPOBAHMSI a3p030Jisl; U OJIOK YIpaBIeHUs, KOTOPBIH BBINOJIHEH C
BO3MO>KHOCTBIO YIIPABJIEHUs IO MEHBIIEH Mepe OAHUM U3 3apsKHU U pa3psAaa UCTOYHUKA TUTAHUS
TaK, YTO UCTOYHUK MMUTAHUS HE CTAHOBUTCS MPUIIEALTNM B OJHO WM 00a U3 COCTOSIHHS TTOJHOM
3apsiAKU U COCTOSIHUSI PEKPALIEHUs pa3psiaa.

KPATKOE OITMCAHUE YEPTEXENU

[0011] ®ur. 1 mnpencraBnser NEPCHEKTUBHBIM BUI a3pPO30JIbBHOTO HHTAJATOPA,
OCHAIIEHHOTO OJIOKOM MHUTAHUs, B OJHOM BapHaHTE OCYINECTBJIEHHUS] HACTOALIETO H300pETeHuUs.

Qur. 2 npeACTaBJIseT €1le OAUH NMEePCIEeKTUBHBIN BUA a3pO30JbHOrO UHraaropa u3 dur.



@ur. 3 npencTasaseT BUA B pa3pese a3p030JbHOTO UHrajsaropa u3 owr. 1.

@ur. 4 npencraBisieT NePCIeKTUBHBIN BU OJIOKA MUTAHUS B a9PO30JIbHOM HHTAJSITOPE U3
Qur. 1.

@ur. 5 npencraisieT OJIOK—CXeMy, WLTFOCTPUPYIOIIYIO OCHOBHBIE YacTH KOH(UTYpanuu
6J70Ka MUTaHUS B a9PO30JIbHOM HHTaNsITOpe u3 @ur. 1.

@ur. 6 npeacTaBIfeT CXeMaTHYeCKOe M300paskeHNe, WILTIOCTPUPYIOIIee KOHPUTYPALIUIO
AIEKTPUUECKO CXeMbl OJIOKA MUTAHHS B a3PO30JbHOM HHrassiTope u3 @ur. 1.

Qur. 7 npeacrasiaseT BUI, WIIOCTPUPYIOIIUNA IPUMEpP B3aUMOCBS3U MEXIY €MKOCTBIO
UCTOYHMKA NMUTaHuA u3 Pur. 6 nmpu NONHON 3apsnKe, KOIZa HUCTOYHUK IUTAHUS SIBIISETCS
COBEPIIEHHO HOBBIM, M KOJUYECTBOM 3JIEKTPOIHEPIUM, AaKKyMYJHPOBAHHONW B HCTOYHHKE
MUTAHUS, KOTZa 3apsiika 3aBEepLIAeTCs.

Qur. 8 npencrasiaseT BUI, WIIOCTPUPYIOIINNA IPUMEpP B3aUMOCBSA3U MEXIY €MKOCTBIO
VCTOYHMKA NMUTaHuA U3 Pur. 6 npu NOJHOM 3apsaKe, KOrAa pa3sBUBAETCS Aerpajalysi UICTOYHHUKA
MUTAHUSA, U KOJIMYECTBOM 3JIEKTPO3HEPIrUU, aKKyMyJIHUPOBAHHONW B MCTOYHHUKE MUTAHUS, KOTAa
3apsAaKa 3aBEPLIAETCS.

Qur. 9 npencrasnaseT BUI, WIIOCTPUPYIOIIUNA IPUMEpP B3aUMOCBA3U MEXIY €MKOCTBIO
WUCTOYHMKA NUTaHus u3 Pur. 6 npu NOIHOW 3apsaKe, KOraa Aerpajalus UCTOYHHMKA IMUTAHUS
pa3BuBaercs eie OOJblIe, U KOJHMYECTBOM 3JIEKTPOSHEPTUH, aKKYMYJIHUPOBAHHON B MCTOUHUKE
MUTAHUsA, KOTa 3apsiika 3aBEepLIAeTCs].

@ur. 10 npencrasisger BUL, WIIHOCTPUPYIOLUNA IPUMEDP B3aUMOCBSI3H MEXIY €MKOCTBIO
UCTOYHMKA NUTaHud u3 Pur. 6 mpu MOJHOH 3apsAaKe, KOrAa HUCTOYHUK IUTAHUS SIBIISIETCS
COBEPLIEHHO HOBBIM, M KOJHUYECTBOM D3JIEKTPOOIHEPIHH, AKKYMYJIUPOBAHHOW B HCTOYHHUKE
MUTAHUs, KOTa 3aIPeIlaeTcs pas3psis.

@ur. 11 npencrasisier BUA, WUTHOCTPUPYIOIIUNA IPUMEP B3aUMOCBSA3H MEXAY €MKOCTBIO
HCTOYHMKA NMUTAHUA U3 Our. 6 npu NOJHOH 3apsaKe, KOraa pa3BUBAETCS Aerpajalysl HCTOYHUKA
MUTAHUSA, U KOJIIMYECTBOM 3JIEKTPO3HEPIrUr, aKKyMyJIHMPOBAHHONW B HMCTOYHUKE MUTAHUS, KOTAA
3amnpeaeTcs paspsm.

@ur. 12 npencrasiser BUL, WIIIOCTPUPYIOLUN IPUMEDP B3aUMOCBS3H MEXIY €MKOCTBIO
UCTOYHMKA NUTaHus u3 Pur. 6 mpu NOIHON 3apsaKe, KOraa Aerpajalys UCTOYHHMKA NMUTAHUS
pa3BuBaercs eme OOJbIIe, U KOJHYECTBOM 3JIEKTPOSHEPTUH, aKKYMYJHPOBAHHOH B MCTOUHHUKE
MUTAHUS, KOT/1a 3aNpeIaeTcs paspsim.

OITMCAHUME BAPMAHTOB OCYIIIECTBJIEHMA U30BPETEHUA

[0012] Hanee Oymer omucaH OJIOK MUTAHUS Uil a3PO30JIbHOTO HHTAJISITOpPA COTJIACHO
BApUAHTy OCYIIECTBJIEHHUs] HacTosAlero nzodperenns. CHauvanma OymerT OmMMCaH OCHAINEHHBIN
OJIOKOM MHUTaHUS a3PO30JIbHBIA HHTAJISATOP, CO CChUIKOM Ha Pur. 1 u @ur. 2.

[0013] (ADPO30JIbHBIN UHTAJIATOP)

AsposonbHBI  WHTANSATOP 1 mpeacraBisier COOOH  YCTPOHCTBO IJIsi  BABIXAHUS
COZIepIKaLIer0 apoMaT a3po30Jst Oe3 ropeHus, 1 IMEET CTEPKHEBUIHYIO (OPMY, MPOTIKEHHYIO

BOJIb OINpPEJENICHHOrO HAMpaBlieHUs (Jlanee Ha3bIBAEMOrO IPOAOJIbHBIM HAMpaBieHHEM A).



AsposzonbHblii uHTaNsATOp 1 BKirodaer Onok 10 muranus, nepseii kapTpumk 20 U BTOpOH
kapTpumk 30, KOTOpblE pa3MeleHbl B 3TOM MOPSAKE BAONb MPOJOJBHOTO HaIpaBiieHus A.
ITepsbiit kapTpumk 20 MokeT OBITH MpUcOenrHeH K 0noky 10 nmuTaHus U OTCOEAMHEH OT HETO.
Bropoit kapTpumx 30 MoxkeT ObITh MPHCOENUHEH K NepBOMY KapTpuaxky 20 U OTCOEIUHEH OT
Hero. Jlpyrumu cinoBamu, mepBblii kapTpumk 20 u BTOpoH KapTpuik 30 MOTYT 3aMEHSThCS
UHIUBUIY AJILHO.

[0014] (BJIOK ITMTAHIA)

bnok 10 nmuTanus COriacHO HACTOSILIEMY BaPUAHTY OCYILECTBJICHUs BKJIIOUAET UCTOYHUK
12 nurtanwus, 3apsaaHyro uHTerpaibhayto cxemy IC 55, 6ok 50 ynpasnerus (MCU), BBIKITIOUATENH
19, natuuk 16 HanpsbKeHUs, pa3judyHbIE NaTUYUKU, U TaK Jajiee, B HUIMHAPUIECKOM Kopryce 11
Oyoka muTaHus, Kak moka3aHo B @ur. 3, ®ur. 4 u @ur. 6. Mctounuk 12 nutaHusi NpeacTaBisieT
co00i1 3apsikaeMyr0 BTOPUYHYIO OaTapero, 3JIEKTPUUECKHH IBYX CIOWHBINA KOHASHCATOP, UIH TOMY
NoAO0HBIE, U TPEATIOYTUTEIBHO PEACTABISIET COOOH JINTHI—HMOHHBIA aKKYMYJIITOP.

[0015] Ha BepxHeit wactu 1la xoprmyca 11 Onoka muTaHUs, HaXOASINEHCS HA CTOPOHE
ONHOTO KOHIA IO TPOAOJBHOMY HampamieHuto A (cropone mnepsoro kaprpumka (20)),
pa3Mernaercsi paspsigHbid TepmuHan 41. Paspsgubiii TepmuHan 41 pasmemaercsi Tak, 4TOObI
BBICTYIIaTh U3 BEPXHEU MMOBEPXHOCTHU BepxHel 4acTtu 1la B ctopoHy nepsoro kaprpumxka 20, u
BBINOJIHEH TaK, YTOOBI OBITH MPUTOJHBIM IS HJIEKTPHUYECKOrO NMPHCOEANHEHHs K Harpyske 21
nepBoro kaprpumxa 20.

[0016] Kpome TOro, Ha 4yacTH BepxHell MOBEpXHOCTH BepxHelW uacth lla BOIM3HM
paspsiiHOro TepMuHaia 41 pasmelneH ydacTok 42 nojgayd BO3Ayxa AJs NMOABENECHMS BO3ayXa K
Harpyske 21 nepsoro kaprpumaxa 20.

[0017] Ha Hmwxkueli yactu 11b Gnoka 10 muTaHus, HaXOASIIEHCS HA CTOPOHE IPYroro
KOHLIA 110 MPOAOJILHOMY HAaIpaBJeHUIO (CTOpPOHE, MPOTUBOIOJOXKHOW OTHOCHUTEIBHO IEPBOTO
kapTpumka 20), pasmemaercst 3apsaHbIi TepMUHAN 43, TPUTOOHBIA IJISI 3JIEKTPUUYECKOTO
COEMHEHUs] ¢ BHELIHMM HCTOYHUKOM 60 mutanus (cMoTpu @ur. 6), cmocOOHBIM 3apspKaTh
UCTOYHUK 12 nutanus. 3apsaHbIi TepMUHAT 43 TIPpeayCMOTPEH Ha OOKOBOH MOBEPXHOCTU HUKHEH
yactu 11b Tak, 4TO, HANMpPUMeEpP, C HUM MOKET ObITh COEIMHEH M0 MeHbIIel Mepe onuH u3 USB—
TepMuHaioB, MukpoUSB—Tepmunanos u koHHekTopos Lightning.

[0018] OnmnHako 3apsimHBIA TepMUHAT 43 MOKET MPEACTABNSAThL COOOW y4acTOK mpuemMa
3JIEKTPOIHEPTHH, CIIOCOOHBIH MONTyYaTh 3JIEKTPOIHEPTHIO OT BHEIHETO UCTOYHHUKA 60 MHUTAHMS B
OeckoHTakTHOM pexume. B 3ToM cnydae 3apsgHbeii TepmuHan 43 (y4acTok mpuema
3JIEKTPOIHEPTHH) MOXKET OBITh CPOPMHUPOBAH KaK KaTylIka mpuema snekrposHeprun. Cucrema
OecrpoBOIHON Mepenaun 3JEKTPOIHEPTUH MOXKET OBITh CHCTEMOW THIMA 3JIEKTPOMArHUTHON
UHOYKIUHM, WIH MOXET OBITh MarHUTHO—PE30HAHCHOTO THMA. TakuMm oOpas3oM, 3apsaHbIid
TepMHUHANT 43 MOXET MNPEenCTaBiIsATh COOOW Y4YacTOK MpHeMa SJIEKTPOSHEPTHH, CIOCOOHBIN
TIOJTy4YaTh 3JIGKTPOSHEPTUIO OT BHEITHEro uctounnka 60 nutanus 6e3 000l TOYKN KOHTakTa. B
Ka4ecTBe elle OAHOro MpuMepa, 3apsSaHbIi TepMHUHAT 43 MOKeT ObITh KOHQUTYPHUPOBAH TaK, YTO
K HEMY MOJKET OBbITh NOZICOEANHEH MO MeHbluel Mepe onuH u3 USB—repmunanos, MukpoUSB—

TEPMUHAJIOB U KOHHEKTOpOB Lightning, 1 B HET0 MOXeT OBbITh BKJIIOYEH BhILIEyKa3aHHBIN yUaCTOK



IIpUEMa 3JIEKTPOIHEPTUH.

[0019] Ha OoxoBoii moBepxHOCTH BepxHeil wactu lla kopmyca 11 Onoka muTaHus
pa3MelleH OmnepanvoHHbIN OJoK 14, Ha KOTOPBI MOXKET BO3[EHCTBOBAThH IOJIb30BATENb, TaK,
94TOObI OBITH OOpAILIEHHBIM K MPOTHBOIOJOXHONH OTHOCHUTENBHO 3apsIHOrO TepMHUHanma 43
cropoHe. bonee KOHKpPETHO, onepauuoHHBbIA OOk 14 W 3apsimHblid TepMuHAN 43 SIBISIOTCS
CUMMETPUYHBIMUA OTHOCUTEJIBHO TOYKH IEPeCeueHuss MpsIMOM JIMHUM, COEAUHSIOLIEH
omepaloHHbINA 010K 14 1 3apsaHbIi TepMUHAT 43, U LeHTpanbHOH JuHuK Onoka 10 mutanus B
npoAOJbHOM HampabyieHud A. OnepauuoHHbIH OJOK 14 BBIMOJHEH B BHUIE KHOIMOYHOTO
BBIKJTFOYATEIS, CEHCOPHOM MaHe H, WK TOMy nonoOHoro. BOmusu onepaipionHoro Ojyoka 14
pasMelnaercs JaT4uK 15 Broxa s AETEKTUPOBAHUS AKTA 3ATSKKU.

[0020] Bapsimnas cxema IC 55 pasmemaercst ONM3KO K 3apsgHOMY TepMuHany 43, u
BBITNIOJIHSIET YIIPABJIEHUE 3aPSAKON UCTOYHUKA 12 MUTAHUA 3JIEKTPOIHEPTHUEH, KOTOpask MOAAeTCs
ot 3apsimHoro TepmuHaia 43. 3apsinHas cxema IC 55 BkJFOYaeT KOHBEPTOP AJIs MPEoOpa3OBAHHS
MOCTOSTHHOTO TOKa, KOTOPBIH TONBOAWTCS OT uHBepTOopa 61 Wi TOMy mOMOOHOTO,
NPeAHA3HAYEHHOTO Uil MPeoOpa3oBaHMsl IEPEMEHHOTO TOKA B MTOCTOSHHBIA TOK, I10 3apPSAHOMY
IIPOBOZlY, KOTOPBI MPHUCOENWHEH K 3apsIHOMY TEpPMHHANy, B IOCTOSHHBIM TOK, HUMEIOLIUi
pa3sNUYHBIA MapaMeTp, BOJBTMETP MAJIsl W3MEPEHMs] HANpsLKeHWsT VCHG 3apsakd, KOTOpoe
MOJIBOAUTCSI OT KOHBEPTOpPA HA MCTOYHHUK 12 MUTaHUS, aMIepMeTp AJis U3MEPEHHUs 3apsIHOrOo
ToKa IcuG, KOTOpBIM MOJaercs OT KOHBEPTOpPAa HAa WCTOYHMK 12 mUTaHuWs, MNPOLECCOp Ui
YIPaBJICHUs] UMH, U TaK aanee. bojgee KOHKPETHO, B 5TOM OMHUCAHUHU MPOLECCOP MPENCTABIISAET
COOOM 3EKTPUUECKYIO CXEeMY, KOHPUTYPHUPOBAHHYIO OObEAMHEHNEM ChbEMHBIX 3JIEMEHTOB, TAKHX
KaK MOJIyIIPOBOAHUKOBBIE 3JIEMEHTBI.

[0021] 3apsinnas cxema IC 55 cenekTHBHO MPOM3BOAUT 3apsAAKY MOCTOSSHHBIM TOkOM (CC—
3apAAKY) Ui 3apAIKU UCTOYHMKA 12 MUTaHUS BBINOJHEHNUEM YIIPABJICHUS TaK, YTO 3apsAHbIN TOK
IcHG CTaHOBUTCS MOCTOSIHHBIM, U 3apsAAKy INpH MOCTOSTHHOM HamnpspkeHun (CV-—sapsaky) ans
3apsAOKU UCTOYHUKA 12 MUTaHUS BBIMOJHEHUEM YIIPaBJISHUs TaK, YTO HaNpsKeHUe VCHG 3apsaaku
CTaHOBUTCS OCTOSIHHBIM. 3apsaHas cxema IC 55 3apspkaer uctounuk 12 nuranus B pexxume CC—
3apsAOKH B COCTOSIHUHM, B KOTOPOM HANPSKEHUE VBaw UCTOYHHMKA MHUTAHUSA, COOTBETCTBYIOLIEE
KOJINYECTBY 3JIEKTPOIHEPTUH, AKKYMYJUPOBAHHOH B MCTOYHHMKE 12 muTaHus, sBisieTcss Ooee
HU3KHUM, 4YeM IIpeBapUTeNIbHO ompeneieHHoe HampsbkeHue CV-TiepekimtoueHus, U 3apspKaeT
UCTOYHUK 12 nurtanHus B pexxuMe CV-—3apsaku B COCTOSHUH, B KOTOPOM HamlpsDKEHUE VBat
UCTOYHHUKA TTUTAHUSI SIBJISIETCS PABHBIM HJTH 00Jiee BBICOKHUM, Y€M BBILIEYIOMSIHYTOE HATPSKEHNE
CV-nepexnoueHusl.

[0022] baok MCU 50 coenuHeH ¢ pa3lInYHbIMU CEHCOPHBIMHU YCTPONHCTBAMU, TAKUMH KaK
naTduk 15 BmOXa NI METEKTUPOBAHUS aKTa 3aTSKKU (BIOXAa), MAaTYUK 16 HANpsoKeHUs st
WU3MEPEHHs] MOABOJAUMOIO HAMPSKEHUSI VBay UCTOYHUKA 12 MUTaHUA, U TEMIEPATYPHBIM AATYUK
17 nns w3MepeHus TeMIepaTrypbl HCTOYHMKA 12 TUTaHWS, ONEpalMOHHBIN Onok 14,
YBEIOMHUTENBHBIN OOk 45 (omuchiBaeMbIi HIDKE), W 3alOMUHAIOIIee YyCTpoicTBo 18 mus
XPaHEHUs] YUCJIA aKTOB 3aTSKKU, BPEMEHH, B TEYEHUE KOTOPOIO 3JIEKTPOIHEPIHs MOJABOAUIIACH K

Harpy3ke 21, xak mokas3aHo B Qur. 5, ¥ BBINOJNHAET Pa3ju4YHbIC NCUCTBUS ISl YIPABICHUS



a3p0o30sibHBIM HHTAATOpoM 1. biiok MCU 50 Gosniee KOHKpETHO MpencTasisieT COO0H mpoueccop.

[0023] Kpome Toro, B kopmyce 11 Onoka nutanus copMUpPOBaH BITyCKHON BO3YLIHBIH
KaHay (B yepTekax He NOKa3aHHbIN). BIycCkHONM BO3AYIIHBIN KaHaJT MOXeET ObITh 0Opa3oBaH
BOJIM3M orneparoHHOro 010ka 14, nin Moxer ObITh cHOPMHUPOBAH OKOJIO 3aPSIAHOTO TEPMHHAJA
43.

[0024] (ITEPBBIA KAPTPUJIXK)

Kak noxazano B @ur. 3, nepsblil kapTpuax 20 BKIOYAeT pe3epByap 23 AJisd XpaHEHUs
HCTOYHHMKA 22 a3p030J1s, SJIEKTPUUECKYIO Harpy3Ky 21 ais pacnbUieHUst UCTOYHUKA 22 a3p030J1s,
(buTHb 24 115 BBITATHBAHUS HCTOYHHUKA a3PO30Jis U3 pe3epByapa 23 K Harpy3ke 21, a3po30J1bHbIH
KaHaJ 25 Ayisi npOTeKaHUs a3p030Jisi, FEHEPUPOBAHHOTO PACTIBUIEHUEM UCTOYHUKA 22 a3p030Jis, B
CTOPOHY BTOpOro kaprpuaxa 30, HAKOHEUHUK 20 AJd YAEepKUBAHUSA 4aCTH BTOPOTO KapTpUIKa
30.

[0025] PesepByap 23 chopMupoBaH Tak, 4TOObI OKPY)KaThb a3pO30JbHBIA KaHAT 25, U
COZAEpPKAaTh UCTOYHUK 22 a3po30Js. B pesepByape 23 MOKET COAEpKAThCSA MOPUCTBIN 3JIEMEHT,
TAKOM KakK MOJIMMEpHasl CEeTKa WJIM XJIOMOK, W TIOPHCTBIH 3JIEMEHT MOXKET OBbITh MPOIUTAH
UCTOYHHUKOM 22 a3po30isi. McTtounuk 22 a3po30s1 BKIIIOYAET KUAKOCTb, TAKYK KAaK TNIMLIEPUH,
MPONWJIEHIJIMKOJb WU BOAA.

[0026] @utunp 24 mnpencraBisieT cOOOH yAEPKUBAKOIIMKA SKUIKOCTb JJEMEHT ISt
BBITSITMBAHUS MCTOYHHUKA 22 a3p030J1s1 K Harpy3ke 21 ¢ UCrosb30BaHUEM KaNWUIAPHBIX CHUJI, U
copMHpOBaH, HAIIPUMEP, U3 CTEKISTHHOTO BOJIOKHA, MOPHCTOTO KEPAMHYIECKOTO MaTepuaa, uiiu
TOMY MOAOOHOTO.

[0027] Harpy3ska 21 pacmbuisier UCTOYHHUK 22 a’po30jsi 0e3 TOpeHus Moja NeHCTBUEM
3JIEKTPOSHEPIUH, KOTOPast MOABOAUTCS OT UCTOYHMKA 12 muUTaHus dyepe3 pa3psaHbId TEPMHUHAI
41. Harpyska 21 cdopmupoBaHa B BHAE HarpeBaTeJIbHOW IPOBOJIOKM, HAMOTAHHOH C
IpeBapUTENIbHO ONpeaeNeHHbIM maroM (crupanu). OnHako Harpyska 21 momkHa ObITh TOJBKO
3JIEMEHTOM, CIIOCOOHBIM PACIIBUISITH UCTOUHUK 22 a3p030Jisi, TEM CaMbIM 00pasysi a3po30Jb, U
npeAcTaBisier coOOoi, HampuMep, HarpeBaTEJbHBIA HJIEMEHT WIH TeHEPaToOp YJbTPa3BYKOBBIX
BOJH. IIpuMepel HarpeBaTeNbHOrO 3JIEMEHTA BKJIKOYAKOT HArpeBaTeNbHBIM  PE3UCTOP,
KE€pPaMUYEeCKUN HarpeBaTellb, HarpeBaTesb TUIIA HHIYKIIMOHHOTO HArPEBAHUS, U TOMY MOJOOHBIM.

[0028] Aspo30mbHBIN KaHAMT 25 pa3MeIaeTcsi Ha CTOPOHE HIDKE IO TTOTOKY OTHOCUTETBHO
Harpy3ku 21 Ha neHTpanbHol uHuu L Ooka 10 mutaHwust.

[0029] HakoHeuHuk 26 BKIJIFOYAET NepikaTeNb 26a KapTpuaka Uil yACP>KUBAHHUS YaCTH
BTOPOTO KapTpumka 30, U COeNMHUTENbHBIN KaHa 26b IJIs1 COeAMHEHHUS a3p030JIbHOTO KaHawa 25
U aepxarens 26a kapTpuaxa.

[0030] (BTOPOM KAPTPUJIX)

Bropon kaptpumx 30 comep:xkur uctouHuk 31 apomarta. KoHLEBON y4acTOK BTOPOrO
kaptpumka 30 Ha CTOpOHE mepBoro Kaprpumka (20) puxkcupyeTcs B nepskartene 26a KapTpumka,
NPEAyCMOTPEHHOTO B HAaKOHEUHHKe 26 mepBoro kaprpumka 20, Tak, 4TOOBI OBITh YAAJII€MBIM.
Konnesont y4acrok BTOpOro kaprpuaxka 30 Ha NPOTUBOMOJIOXKHOW CTOPOHE OTHOCUTEIBHO

CTOPOHBI TEpPBOro Kaprpumka (2) chopMHUpPOBaH KaK HMHTANSLMOHHBIA MyHAIITYK 32 1A



nojp3oBarend. ONHAKO WHTANSIUOHHBIA MYyHIIITYK 32 He 00s3aTeNpbHO MJOJDKEH OBITh
c(OopMHPOBaH BOEAUHO CO BTOPHIM KapTpukeM 30 Tak, 4ToObI OBITh HEOTIENEMBIM OT BTOPOTO
KapTpUIka, U MOXKET OBITh BBIMOJHEH MNPUCOEOUHSIEMbIM KO BTOpPOMY KapTpumky 30 u
OTCOENHMHSEMbIM OT Hero. Ecii MHramsiuoHHbIH MyHAIITYK 32 ¢(OPMUPOBAH OTAENIBHO OT OJI0Ka
10 nuTanusa u nepBoro kaprpumka 20, Kak ONMCAHO BBILIE, MOXKHO OO€CIEYUTh TMIMEHNYECKHe
YCJIOBHUS COJEPKAHUS NHTAISLMOHHOIO MyHAIITYKA 32.

[0031] Bropoii kaptpumx 30 mobOaBiser apomMar K a’po30i0, TeHEPUPOBAHHOMY
pacnpUIEHHEM HCTOYHHMKA 22 adpo30isi HArpy3koi 21, mpu mOponyCKaHUM adpo30Jisl 4epes
ucrounuk 31 apomara. B kadecTBe (parmMeHTa ChIPHEBOrO MaTepuasa, KOTOPBIH COCTABJISET
UCTOYHUK apoMaTa, MOXKeT OBbITh HCIIOJb30BaHA IPECCOBKA, OOpa3oBaHHas (HOPMOBAHHEM
pe3aHoro Tabaka win TabavyHOro ChIPhEBOr0 MaTepHalia, B TpaHyJIupoBaHHON ¢opme. McTouHNK
31 apomara MOKET OBITH BBIOJIHEH U3 MHOTO PACTEeHUs (TaKOro KaK MsSTa WM PaCTUTENIbHOE
JIEKapCTBEHHOE CPENCTBO, WM TpaBa), Hexenu Ttabak. K uctounuky 31 apomara mMoxeT ObITh
nobaBJieH apOMaTH3aTOpP, TAKOH KaK MEHTOJL

[0032] A3po30nbHBIM HHrajsaTop | COrJacHO HACTOSINEMY BapUaHTY OCYIIECTBIEHHS
MOXET T'€HEpUPOBATb COAEPKALUN apoMaT a’po30Jib MOCPEACTBOM HCTOYHHMKA 22 a3po30.,
ucrtouHuka 31 apomara u Harpy3ku 21. JIpyrumu ciaoBamu, UCTOYHHUK 22 a3p030Jis1 U UCTOYHUK
31 apomata MOryT Ha3bIBaTbCAd MCTOYHUKOM TE€HEPUPOBAHUS a’3pO30Jid Il N€HEPUPOBAHUS
aspo30JIs.

[0033] McTOuHHMK reHEepUPOBAaHUS a3PO30Jis B a3PO30JIbHOM MHrajisiTope 1 mpencrapiser
co0O0¥ 4acTh, KOTOPYIO MOJIB30BATENb MOXKET 3aMEHATD I UCNOJIb30BaHus. B oTHOmEHNN 3TOM
94acTH, HampuMep, ISl MOJb30BATENsl MOXKET ObITh CHOPMUPOBAH KaK OAMH KOMIUIEKT OAMH
nepBbIi kKapTpumk 20 U OUH WM MHOTHE (HarlpuMep, MsATh) BTOpble KapTpumxku 30.

[0034] Kon¢urypauus HUCTOUHHKA TE€HEPUPOBAHMS a3PO30JIs, KOTOPBIA MOXKET OBITh
UCIIOJIb30BAaH B A3PO30JIbHOM HMHTrajsaTope |, He OrpaHMYMBaeTcs KOH(Urypauuei, B KOTOPOM
HUCTOYHUK 22 a3p030J1s1 U ICTOUYHHK 3 1 apoMara BbINOJHEHbI OTAEIbHBIMU APYT OT IPYyTa, U MOKET
NPEACTaBIATh COOON KOH(PUTYpaLUIO, B KOTOPOH UCTOYHHUK 22 a3p030Jisi U UCTOYHMK 3 1 apomara
copmupoBaHbl OOBEAMHEHHBIMH, KOHMHIYpaLWIO, B KOTOPOW HUCTOYHMK 31 apomata
OTCYTCTBYET, U MCTOYHHUK 22 a3p030Js1 COAEP>KUT BEILECTBO, KOTOPOE MOXKET COAEPKATHCS B
ucrounuke 31 apomara, KOHQHUrypauuio, B KOTOPOH UCTOUHHUK 22 a3p030Jisi CONEPIKUT MpenapaT
MEIUIUHCKOTO Ha3HAYeHHs WJIM TOMY MOJOOHBIH, BMECTO MCTOUHHKA 31 apomara, WiH TOMY
nopoOHbIe.

[0035] Jlns adpo30JpHOrO HMHransaTopa 1, BKIIOYANOINEr0 HUCTOYHUK T'€HEPUpPOBaHUS
a’3po3ost, OOpa3oBaHHBIM OOBEIUHEHWEM B OIHOM »BJIEMEHTE HCTOYHHKA 22 a’3po3oisd Hu
uctouyHrka 31 apomara, HampuMep, AJIS MMOJIB30BATENsI MOTYT ObITh CHOPMHUPOBAHBI KaK OAWMH
KOMIUIEKT OAHMH WM MHOTHE (Harpumep, 20) HCTOYHUKH T€HEPUPOBAHUS a3PO30JIs.

[0036] B cny4ae a3po30JpHOrO MHranAaTropa |, BKJIIOYAIOLIErO TOJBKO HCTOYHHUK 22
a’po30JI1 B Ka4deCTBE HCTOUHMKA T'€HEPUPOBAHUS a’PO30Jis, ISl IOJIb30BATENs] MOTYT OBITh
copMHpOBaHbl KaK OJUH KOMIUIEKT OAMH WM MHorue (Hampumep, 20) HCTOUYHUKHU

TeHEePUPOBAHUS a3PO30JIs.



[0037] B asposonpHOM nHranmsTope 1, KOHQUrypHpPOBaHHOM, KaK OMHCAHO BBIIIE, KaK
NOKa3aHo cTpenkoii B B ®@ur. 3, BO3ayX, MOCTYNMBILINH U3 BITYyCKHOTO KaHaJia (He MOKa3aHHOTO B
yepTexkax), o0pazoBaHHOro B Kopryce 11 Gyioka nmuTaHus, MPOXOAUT Yepe3 y4acToK 42 mopaydu
BO3/lyXa, U MPOXOnuT BOMM3M Harpy3ku 21 mepsoro kaprpumka 20. Harpyska 21 pacnbuiser
UCTOYHUK 22 a3po30iis, BBITAHYTHI M3 pesepByapa 23 d¢utminem 24. ['eHepupoBaHHbIN
pacmbpUIEHHEM adpO030Jb MPOTEKAET 4Yepe3 adpo30JIbHBIM KaHal 25 BMECT€ C BO3JIYXOM,
NOCTYMAOIIUM U3 BIyCKHOTO KaHajla, M IOJAeTCsl KO BTOpoMy KapTpumky 30 uepes
COEMHUTENIbHBIA KaHail 26b. A3po30Jib, MOAaBaeMblii KO BTOPOMY KapTpumky 30, MpOXOIUT
yepe3 HUCTOUYHMK 31 apomara, B pesyibTaTe 4ero no0aBisieTCss apomar, W TOAaeTcss B
WHTAJSIMUOHHBINA MYHAIITYK 32.

[0038] Kpome Toro, B a3p030J1bHOM HHTAJATOPE 1 mpenycMaTpuBaeTcs yBeAOMUTEIbHbBIN
650k 45 nnst coobmenus panuyHoi nHpopmauuu (cmotpu Dur. 5). YBenoMurenbHbIi 010K 45
MOXeT OBITh OCHALICH CBETOM3NYYAIOIIUM 3JEMEHTOM, WJIM MOXET OBbIThb OCHAIIEH
BUOPAIIIOHHBIM 3JIEMEHTOM, WJIH MOXKET OBITh OCHAINEH 3JIEMEHTOM 3BYKOBOTO BBIBOAA.
YBenomuTenbHbIH OJI0K 45 MOXKET NMPENCTABIATE COOOH KOMOMHALIMIO ABYX HITH O0JIee 3IEMEHTOB
U3 CBETOM3JIYHAIOIINX 3JIEMEHTOB, BUOPALIMOHHBIX 3JIEMEHTOB U 3JIEMEHTOB 3BYKOBOT'O BBIBOJIA.
VYBenomurenbHbIi 00K 45 MOXeT OBITh pa3MmerneH B Jr0OoM 3 Oyoka 10 muTaHus, mepBoro
kapTpumka 20 u BToporo kaprpumka 30; OJHAKO MPENNOYTUTENBHO, YTOOBI YBEIOMHUTEIbHBIH
650k Ob1 pa3merneH B 6moke 10 nmuranus. Hanpumep, o0nacTh BOKpyT onepanioHHoro 6yoka 14
BBINOJIHEHA TTOJTYTIPO3PAYHOM, YTOOBI 00ECTIEYNTh BO3MOKHOCTD POXOXKIACHUS Yepe3 Hee CBETa,
KOTOPBIN UCITyCKAETCS CBETOM3JIYYAOLIUM 3JIEMEHTOM, TakuM Kak LED.

[0039] (BJIEKTPOHHA CXEMA)

Tenepp Oyayr omucaHbl MOAPOOHOCTH 3JIEKTPUUECKON cxembl Onoka 10 muTanHust co
CCbUIKOI Ha Dur. 6.

bnok 10 nutanus BKIOYAET UCTOYHUK 12 mMUTaHUs, paspsaHbIA BbIBOA 41a Ha CTOpOHE
TIOJIOXKUTEJIBHOTO 3JIEKTPOAA M Pa3psiAHbIN BbIBOI 41b Ha CTOPOHE OTPULIATEIBHOTO 3JIEKTPONA,
KOTOpPBIE COCTAaBJISAIOT paspsAHbli  TepmuHan 41, 3apsaHelii BbBOA 43a Ha CTOpPOHE
MIOJIOXKUTEIPHOTO 3JIEKTPOZA U 3apsiAHbIN BBIBOX 43b HAa CTOPOHE OTPHUIATEIBHOIO 3JIEKTPONA,
KOTOpPBIE COCTaBJSIIOT 3apsiAHblii TepmuHan 43, 6ok MCU (Moxysnbe MUKpOKOHTposuiepa) S0,
KOTOPBII MOACOEANHEH MEXY CTOPOHOH MOJOKUTENBHOIO 3JIEKTPO/la UCTOUHHKA 12 nMUTaHus U
paspsoHbIM BBIBOJOM 4la Ha CTOpOHE MOJOKUTEIBHOIO 3JIEKTPOAA, U MEXAYy CTOPOHOU
OTPHLATENILHOTO 3JIEKTPOAA UCTOYHMKA 12 mMUTaHWsS M paspsAHbIM BbiBOAOM 41b Ha cTopone
OTPHULATENBHOTO 3JIEKTpoAa, 3apsaHyo cxemy IC 55, koropas pasmelleHa Ha MyTH Nepenaqdu
3JIEKTPOSHEPTUM MEXKAY 3aPSAAHBIM TEPMHUHAJIOM 43 M UCTOYHUKOM 12 MUTaHUs, U BBIKJIIOYATENb
19, koTOpBIN pasMelleH Ha MyTU NepPeAayu SJICKTPOIHEPTUN MEXAY UCTOYHUKOM 12 muTaHus u
pa3psiAHBIM TEPMHUHAJIOM 41.

[0040] Beixmouarens 19 BbINONHEH, HanmpuUMep, C MOJYIPOBOAHUKOBBIM 3JIEMEHTOM,
takuM kKak MOSFET (moneBoit TpaH3UCTOP CO CTPYKTYPOI METaI—OKCHI-TIONYNIPOBOAHUK), U
OTKpBIBaeTCs U 3aKpbiBaercsi mox koHtposem 6yoka MCU 50. biok MCU 50 umeer QpyHKIHIO

JNETEKTUPOBAHUS TOTO, YTO BHELIHUN UCTOYHUK O0 SJIEKTPO3HEPrUr MOJKIIIOYEH K 3apsiAHOMY



TepMuHaNy 43, Ha OcHOBe Bapualuu HanpsbkeHust Meskny MCU u 3apsaHbIM TepMUHAIOM 43.

[0041] B snexrpuueckoii cxeme 6sioka 10 nmuranus, nokazaHHOU B Dur. 6, BEIKITIOYATEIb
19 pasmemieH Mexay CTOPOHOM MOJIOKUTENIBHOIO 3JIEKTPOAa MCTOYHUKA 12 nuTaHus u
paspsioHbIM TepMHUHAIOM 4la Ha CTOPOHE MOJIOKUTEIBHOrO 3JIeKTpoaa. Bmecto sToro Ttak
Ha3bIBAEMOTr0 THIA IUIFOC—KOHTPOJS BBIKIIOUYATENb 19 MokeT OBbITh THIIA MHHYC—KOHTPOJIS,
KOTOPBIH pa3MellaeTcss MEXIy paspsoHbIM TepMHHAIOM 41b Ha CTOpOHE OTPHLATEIBHOTO
3JIEKTPOAA U CTOPOHOM OTPHULIATEIBHOIO 3JIEKTPOAA UCTOUHUKA 12 mUTaHuUs.

[0042] (MCU)

Teneps Oynet Gonee moapoOHO onucana kKoHpurypauus 61oka MCU 50.

Kaxk nokazano B @ur. 5, 6ok MCU 50 Bxirouaet 6j0k 51 geTekTHpoOBaHUs 3ampoca Ha
TeHEePUPOBAHUE a3PO30Jist, OJIOK 52 NeTEeKTUPOBAHUS ONepaLnu, OJIOK 53 KOHTPOJIS MOIIHOCTH U
O5ok 54 ympaBiieHUs] YBEJOMJICHHEM, KaK (PyHKLHMOHAJIbHBIE OJIOKH, KOTOPBIE NEHCTBYIOT MPHU
BBIMIOJTHEHUU [TPOTPaMMBI.

[0043] Bbnok 51 nerekTupoBaHUs 3amMpoca HAa TEHEPUPOBAHHE a3PO30Jisi OIMpPEAeIseT
3aIpoC HAa TeHEPUPOBAHUE a’3pO30Jis1 HA OCHOBE PE3yJIbTaTa, BBIAAHHOIO AATYUKOM 15 Broxa.
Hatunk 15 Bmoxa KOHGUrypuUpOBaH IJIsl BbIAAYM 3HAYEHUs BapHaLWU JAaBleHHs B Onoke 10
nuTaHus  (BHYTPEHHEro JaBlieHHs), OOYCJOBJIEHHON  BIOXOM  IOJb30BATENsl  Yepes3
WHTAJSIMUOHHBIN MyHIITYK 32. Jlatduk 15 Bmoxa, Hampumep, MpencTaBiisieT cOOOH MaT4uk
TaBJIEHUs! 1JIs BBIAAYU BBIXOIHOTO 3HAYEHUS (HanpuMep, 3HAUSHHs] HAPsDKEHUS] MITH 3HAYESHUs
TOKA) COTJIACHO BHYTPEHHEMY IaBJIEHHIO, KOTOPOE BapbUPyeT COOOpPa3HO BENMYMHE Pacxoza
IOTOKAa BO3/1yXa, KOTOPBIM 3acachIBaeTCss U3 BIYCKHOTO KaHajia (HE MOKa3aH B uUepTeXkax) B
CTOPOHY MHTIUOHHOIO MyHAIITYKa 32 (TO €CTh, aKTy 3aTSKKU mojb3oBatesst). Jaruuk 15
BI0Xa MOXKET ObITh KOHQUTYPUPOBAH C EMKOCTHBIM MUKPO(OHOM MM TOMY MOJOOHBIM.

[0044] bnox 52 nerekTUPOBAaHMS ONEpPALlUU OMNpenesseT JAeHCcTBUe, KOTOpOoe
IPOU3BOAUTCS MOJIb30BATEIEM Ha ONEepanuoOHHOM OJoke 14.

[0045] Baok 54 ynpaBieHHsi YBEIOMJIEHHEM KOHTPOJHUPYET YBEIOMHTENbHbIN OJOK 45
TaK, YTO YBEIOMHUTEJIbHBIA OJIOK cooluaer pasnuuHyro uHpopmauuto. Hampumep, Omok 54
yIpaBJICHUs] YBEAOMJICHHEM YIIPABJISIET YBEJOMUTENbHBIM OJIOKOM 45 B OTBET Ha ONpeeieHre
MOMEHTA BPEMEHH JIJIsl 3aMEHbI BTOPOTo KapTpuaska 30 Tak, 4TO yBEAOMUTEIbHBIN OJIOK U3BEIIAET
O BPEMEHH 3aMeHbI BTOpOoro kaprpuaxa 30. biok 54 ynpasineHus yBeIOMIIEHUEM 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,
COXpaHsIEMOro B 3alOMMHAroLEeM ycTtpoictse 18. biok 54 ynpasneHust yBeAOMIIEHHEM He
OrPaHUYMBAETCS U3BELIEHUEM O BPEMEHH 3aMeHbl BTOPOro kaptpumka 30, 1 MOXKET U3BELaTh O
BPEMEHHU 3aMeHbI NEepPBOro kaprpumxka 20, BpeMEeHU 3aMeHbl UCTOYHUKA |2 MHUTaHus, BpEMEHU
3apsAAKU UCTOYHUKA 12 MUTaHMs, U TakK faee.

[0046] B cocTosiHuu, B KOTOPOM BCTaBJIEH OJWUH HEUCIOJIb30BaHHbIN BTOPOM KapTpUILK
30, ecnu OBLIO BBINOJNHEHO NPEABAPUTENBHO 3aJaHHOE YHUCIO AKTOB 3aTSDKKU, WIH €CIU
COBOKYIHOE BpE€Msl, B TE€UEHHUE KOTOPOro JJIEKTPOIHEpPrus MOABOAMIACH K Harpyske 21 B

pe3yJbTaTe aKTOB 3aTSKKH, JOCTUTAET MPEABAPUTENBHO OINPENEeIEHHOrO 3HAaYeHus (Harpumep,



120 cexynnm), Onok 54 ympaBieHHs YBEOOMJIEHHUEM OIPEAeNsieT, 4TO BTOpPOW KapTpumk 30
M3pacXof0oBaH (TO €CTh, OCTaBLIEECS KOJHUYECTBO SIBISIETCS HYJIEBBIM, WJIM BTOPOH KapTPHIK
OIyCTOILEH), ¥ U3BELIAET O BPEMEHHU 3aMEeHbI BTOPOro Kaprpumxa 30,

[0047] Kpome Toro, B ciiyyae ONnpeAeseHus], 4YTO U3PacX0l0BaHbl BCE BTOPbIE KapTPUIKU
30, BXoAsIIuE B COCTAB KOMIUIEKTa, OJIOK 54 ynpaBiieHHs yBEIOMIIEHUEM MOXKET ONPENeIHTD, YTO
OnWH TepBblil KapTpumk 20, BKIIOYEHHBIH B €OUHBIM KOMIUIEKT, H3PacxoloBaH (TO €CTb,
OCTaBIIEeCs] KOJUYECTBO SIBJSIETCS HYJIEBBIM, UJIH NMEPBbIN KapTPUIXK OMYCTOILIEH), U U3BEIIAET O
BPEMEHU 3aMeHBI ITepBOro kaprpuaxa 20.

[0048] Kpome Toro, Omok 54 ympaBieHHs YBEIOMJIEHHEM PAaCCUHUTHIBAET COCTOSHUE
3apsiaa (SOC), nokaspIBaroIiee OTHOIIEHHE KOJUYECTBA SJIEKTPOSHEPTHH, aKKYMYJIUPOBAaHHOH B
UCTOYHUKE 12 muTaHus (KOJMUYECTBAa aKKYMYJIMPOBAHHOMN 3JIEKTPOIHEPTUH), K eMKOCTH (TIOJTHON
3apsSAHON €MKOCTH) HMCTOYHHKA 12 muTaHus (B TPOLIEHTAX), KaK YHCICHHBIH IOKa3aTelb,
oTOOpaKarOIUN COCTOSTHHE 3apsiia HCTOYHHUKA 12 MUTaHUs, ¥ KOHTPOJHUPYET YBEAOMHUTEIbHBIN
O5ok 45 Tak, 4TO YBEIOMHUTENNBbHBIN OJI0K coodmaeT paccuntanHoe 3HaueHue SOC.

[0049] bnok 54 ynpaBiieHUsI yBEIOMJIEHUEM OTIPEALISAET, HAPUMED, K KAKOMY U3 TIEPBOTO
nauamna3oHa, paBHOro wiu Oosbinero, yem 0%, u MeHbliero, 4em 33%, BTOpPOro AHWama3oHa,
paBHOTO wmn Oobiiero, ueM 33%, u MeHbInero, 4eM 66%, U TPeThero Auamna3oHa, paBHOTO WU
bospinero, yem 66%, u menbiero, yem 100%, otaocurcs SOC. Kpome Toro, B 3aBUCUMOCTH OT
ciayyas, rne SOC HaxoauTcs B mepBOM auanasoHe, ciydas, rae SOC HaxoauTcst BO BTOPOM
nuanazoHe, u ciydas, rae SOC HaxoguTcss B TpeTbeM auamna3oHe, OJOK 54 ympasieHus
YBEIOMJICHUEM BBINOJHAET YIPABJICHHUE, HAIIPUMED, BKIIOYasi CBETOM3IYYarOIIUE 3JIEMEHTHI B
HETPEPbIBHOM HJIM MHIAIOIEM pEXHUME, COIepKalluecs B YBEIOMUTENbHOM Onoke 45, ¢
Pa3IMYHBIMU LIBETAMM, BKJIOUYAsl CBETOM3JIYYarOIINe 3JIEMEHThI B HEIIPEPBIBHOM UJIM MUTAIOILEM
pexrMe, COlepiKalrecss B YBEIOMUTEIbHOM OJioke 45, ¢ pa3iauyHbIMU KOH(HIyparusiMu, C
U3MEHEHHEM 4YHCJa BKJKOYEHHBIX WM MUTAOMUX CBETOM3IYYAIOIIMX OJJEMEHTOB, W3
MHOTOYHCJICHHBIX CBETOM3JIYYAIOLINX 3JIEMEHTOB, CONEPIKAIINXCS B YBEIOMHUTEIBHOM OJIoKe 45,
U3MEHsIsI XapaKkTep 3BY4YaHHs SJIEMEHTa 3BYKOBOT'O BBIBOJIA YBEIOMHTENBHOTO OJioka 45, wim
U3MEHsIsI XapakTep BUOpaLMU BHOPALMOHHOTO 3JIEMEHTAa yBeIOMHTENbHOTO Osioka 45. [lostomy
MOJIb30BaTENNb A3PO30JIbHOTO MHransATopa 1 MOXKeT MHTYUTHUBHO omnpeaenuTs BenuunHy SOC
UCTOYHMKA 12 MUTaHMA MO 3BYKY, LIBETY HJIM BHOPALIMK, HO HE IO YMCJIAM HIH H300paKEeHUIO,
KOTOPBIE BBICBEUMBAIOTCSI HA OTOOPA’KAIOIIEM YCTPOICTBE M TOMY TIOTOOHOM.

[0050] Ecnu 65ok 54 ynpaenenust yeenomiienuem ussemaer o SOC BBIIIEYTTOMSIHYTHIM
o0pa3om, TO JaXke €CIIM BBIIMOJIHAETCS OIMUCBIBAEMBI HUKE KOHTPOJb NMPEKPAIISHHs 3apsaKy,
CPaBHHUTEJIbHO C CHUTyallMel HEeNmocpeACTBeHHOro oToOpaxkenus 3HadeHus SOC, MOKHO
3¢ (}eKTUBHO COKPATHUTH OLIYIIEHNE CTPAHHOCTH, KOTOPOE UCTIBITHIBAET ITOJIb30BATEb.

[0051] bsiok 53 KOHTPOJISI MOLIHOCTH KOHTPOJIUPYET pa3psii UICTOYHMKA 12 mUTaHus uepes
paspsimHbIil TepMmuHan 41 BKIFOYEHHEM U BBIKJIFOYEHHEM BbIKIOYarenss 19, ecmu Onok S1
NETEKTUPOBAHUsS 3alpOCa HAa T€HEPUPOBAHHUE a3pPO30Jid OMNpENEessseT 3anIpoC HA FeHEPUPOBAHUE
a’po30J1sl.

[0052] Baok 53 KOHTPOJISI MOIMHOCTH BBIMNOJHSIET KOHTPOJb TaK, UYTO KOJUYECTBO
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a’pO30Jisi, KOTOPBI M'€HEPUPYETCS PACTIBIIIEHUEM UCTOYHUKA a3p030Jis1 Harpy3kou 21, Haxoaurcs
B JKEJIATEJIbHOM JHMAINa30He, TO €CTh, TAK, YTO KOJIUYECTBO JIEKTPOIHEPIUH, KOTOPAsi MOABOAUTCS
OT UCTOYHMKA 12 muTaHus K Harpyske 21, HaxoauTCs B NPEABAPUTENIBHO OINPEAEIEHHOM
nuanazoHe. bornee KOHKpeTHO, OIOK 53 KOHTPOJSI MOIIHOCTH YIPABISIET BKJIOYEHHEM U
BBIKJIFOUEHHEM BbIKIIFOUaTens 19, Hanpumep, MmeronoM PWM—KOHTpoIIs (IIMPOTHO—UMITYJIBCHOMN
monyssauy, 1IIHMM). B anprepHatuBHOM BapuaHrte, OJOK 53 KOHTPOJIS MOIIHOCTH MOJKET
yIPaBJIATh BKJIIOYEHUEM U BBIKJIIOUEHHEM Bbikitouarens 19 meronom PFM—koHTpos (vacToTHO—
UMNYJIbCHOU Monysisiuuu, YUM).

[0053] byiok 53 KOHTPOJISI MOLITHOCTH MPEKpAIaeT MoAaydy 3JeKTPOIHEPTHH OT HICTOYHUKA
12 nutanus Ha Harpy3ky 21, ecnu npOXOIUT NPEABAPUTEIBHO ONPEAEIEHHBIN EPUO BPEMEHU
MIOCJI€ Ha4aJla MoJa4y JIeKTPOSHEPruu Ha Harpy3Kky 21. JIpyrumu cioBaMy, 1ake B TO BpeMsl, KaK
NOJIb30BaTeNb (DAKTUYECKU BBIMOJNHSAET AKT 3aTSDKKH, €CJTU TMEPHOA 3aTSHKKH IPEBBINAET
OTIpeNeNIeHHBIN Mepuo, OJIOK 53 KOHTPOJISI MOITHOCTH MPEKPAIAEeT MOAa4uy SJIEKTPOIHEPTHH OT
uctToyHuka 12 mnuraHus Ha Harpy3ky 21. OrmpeneneHHblii Iepuoj ompenensercs il
MPEeNOTBPALICHUs] BapUaLUU EPUOAA 3aTSLKKU MOJIb30BATENS.

[0054] ITon ympaBneHneM Oyoka 53 KOHTPOJSI MOIIHOCTH TOK, KOTOPBIA MPOTEKAET B
Harpysky 21 Bo Bpemsi OTHOTO aKTa 3aTs>KKH, CTAHOBUTCS 110 CYLIECTBY MOCTOSIHHBIM 3HAUEHUEM,
KOTOPOE OTpENeNsieTCsl COrJIaCHO MO CYILIECTBY IOCTOSHHOMY 3(QQEeKTHBHOMY HAINpPSIKEHUIO,
KOTOpO€ NOoABOAUTCS K Harpy3ke 21 B ycnoBusix PWM—KOHTpOJs, U 3HaU€HUI CONPOTUBJIEHUS
paspsinHoro TepMmuHana 41 u Harpysku 21. B a3po30gbpHOM HHTraasTope 1 cOrnacHo HaCTOSALEMY
BAapUAHTy OCYLIECTBJICHUS, KOI[a MOJIb30BATENb BABIXAET a3PO30JIb C UCIOIB30BAHUEM OJHOTO
HEHUCIIOIb30BAHHOIO BTOPOro kaprpuaka 30, COBOKYIHOE BpEMs, B TEYEHHE KOTOPOro
3JIEKTPOSHEPTUsl MOXKET OABOIUTHLCS K Harpy3ke 21, peryaupyercs Ha MaKCUMaJbHOE 3HAYEeHUE,
Hanpumep, Ha 120 cexyna. IloaTtoMy B ciydae, rae oauH nepsbiid KapTpumk 20 U NATb BTOPBIX
KapTpumskeit 30 COCTaBISIFOT OIMH KOMIUIEKT, MOJKHO 3a0JIarOBPEMEHHO MOJTYyYUTh MAKCUMAaJIbHOE
KOJIMYECTBO HJIEKTPOSHEPTUH, HEOOXOMUMOW Uil OMYyCTOLIeHMs (M3PACXONOBAHMS) EIHHOTO
KOMILJIEKTA.

[0055] Kpome Toro, 0Onok 53 KOHTpPOJII MOIIHOCTH JETEKTHPYET SJIEKTPUUECKOe
COEIMHEHHE MEXIY 3apsiAHbIM TEPMUHAIOM 43 U BHEUTHUM UCTOYHMKOM 00 muTaHus. 3aTeM B
COCTOSIHMM, B KOTOPOM BBINOJIHAETCS 3apsA/ika UCTOUYHMKA |2 MUTaHUs MOCPEACTBOM 3apsiIHON
cxemsl IC 55, 6510k 53 KOHTPOJIS MOITHOCTH BBINIOJHSET YIIPABJIEHHE JUIsl IPEKPAIIEHUsS 3apsaKU
uctounuka 12 nuranwms, ecnmu SOC ucrounuka 12 mutaHus mpuoOpeTaeT 3HAUYEHUE, MEHbIIee
100% (Hampumep, MPOU3BOJIbHOE 3HAYEHHE, PAaBHOE WIIN MeHbIIee, yeM 95% mun 90%), Tax, 4To
WCTOYHUK |2 mnuTaHus HE MNPUXOAUT B COCTOSIHUE NOJHOro 3apsaa. IlocpencTtBom 3Toro
YIPaBJICHUs] UCTOYHHMK |2 NMHUTAHUA MOAAEPKHUBAECTCS B COCTOSHMHU, B KOTOPOM Aerpajauusi
SIBJIIETCS] MAJIOBEPOSITHOM.

[0056] B ciiyuae nmpuMeHEHUs! IMTHI—MOHHON BTOPUYHOHN OaTapeu Wi TOMy OJ00HOH B
KadecTBe ucTouHuka 12 mutanwus, 3Hadenne SOC, korna UCTOUYHMK 12 MUTAHUS OCTABIISIETCS KaK
€CTb, OKa3bIBAET BIMSIHHUE HA Jerpajaliiio UCTOYHUKA 12 nuraHus. DTO BIUSHUE HA JETPafalyio

BO3pacraet, korna 3Hauenne SOC npubmmkaercst k 100% wnmm k 0%. Mexay TeM, 5TO BIIHsIHHE



11

Ha Jierpajlaliiio CTaHOBUTCS MHUHMMaNbHbIM, Korja 3HaueHue SOC cocrasisier mexay 30% u
70%. ITostomy, ecnmu SOC ucrounuka 12 nutanus noanepkuBaercs rnpu 3HadeHuu mexHee 100%,
MO>KHO COXPaHSITb COCTOSIHHE, B KOTOPOM Jerpajalys HCTOYHMKA 12 mUTaHUA CTAHOBUTCS
MaJIOBEPOSITHOM.

[0057] Kpome Toro, 610Kk 53 KOHTPOJIS MOIIHOCTH BBINOJHSIET KOHTPOJIb MPEKPALIeHUs]
3apsAKU Ha UCTOYHHKE 12 mMuUTaHWs Tak, YTO B MCTOUHUKE 12 muTaHus 3amacaercsi Oobliee
KOJIYECTBO 3JIEKTPOIHEPIUH, YeM KOJIMUECTBO HJIEKTPOSHEPIHH, HEOOXOMUMOe ISl TIOIa4YH Ha
Harpy3ky 21, 4ToObl OMyCTOINTh OJWH HEUCIOJIb30BAHHBIA KOMIUIEKT WM MHOTOYHCJIEHHBIE
HEHCIIOJIb30BAHHbIE KOMIUIEKTBI (Jajiee MPEeAroNaraloTcsi JBa KOMIUIEKTAa), KOTOpbIE
NPEIOCTABIEHBI MTOJIB30BATEINI0. DTO JIeJIaeT BO3MOXKHBIM UCIIOJIb30BAHNE OTHOIO KOMILIEKTA UITH
IBYX KOMIUIEKTOB HCTOYHHKa T'€HEPHUPOBAHUS adpO30Jis, Ja)ke €ClIM 3apsaka HUCTOYHHKa 12
MUTaHMs 3aBepLIAeTCs A0 TOTO, KaK UCTOUYHUK MUTAHUSI IEPEXOAUT B COCTOSIHUE MOJIHOTO 3apsija.
JpyrumMu cioBaMH, MOXKHO AOCTUTaTh Kak MPeAOTBpalleHus Jerpagalii HCTOYHNKA 12 nuTaHus,
TaK U TOBBIIIEHUS YAOOCTBA ISl OJIB30BATEIIS.

[0058] Manee KONMUYECTBO 3JIEKTPOIHEPTHUH, HEOOXOAUMOE AJIS TIOAAYH Ha Harpysky 21,
9TOOBI OIMYCTOLITUTH OAMH KOMIUIEKT HEHCITOIb30BAHHBIX HCTOYHUKOB T'€HEPHUPOBAHHS a3PO30JIs,
Oyzmer Ha3bpIBATHCS KOJMYECTBOM HEOOXOIMMOW 3JIEKTPOIHEPTHH MJsl OOHOTO KOMILIEKTa, U
KOJINYECTBO 3JIEKTPOSHEPTHH, HEOOXOAUMOE ISl IOAAaYH Ha Harpy3Ky 21, 4ToObI OMyCTOLINTD 1B
KOMILIEKTa HEHWCIIOJIb30BAaHHBIX HCTOYHUKOB TI'€HEPHPOBAHUS adpo30Jis, OyJdeT Ha3bIBaThCS
KOJINYECTBOM HEOOXOIMMOM 3JIEKTPOIHEPTUHN ISl IBYX KOMILIEKTOB.

[0059] (KOHTPOJIb ITPEKPAIIEHM A 3APAJIKU HA UCTOYHUKE ITUTAHHKA)

B sTOM KOHTpOJIE, BO BpeMsl YIIPABIEHUS Pa3psiOM JJIsl OTBEAEHUs SJIEKTPOIHEPTUH U3
ucrouHuka 12 nuranus Ha Harpy3ky 21, 6imok MCU 50 mpekpaiunaet paspsia (nHage roopsi, MCU
3anperraer pa3psin), korna SOC ucrounnka 12 nuranust craHoBUTCs paBHbIM 0%, U yBEIOMIISIET
O BPEMEHH 3apsIKU UCTOYHUKA 12 MUTAaHUS yepe3 yBeAOMHTENbHbII 010K 45. Mexny Tem, 00K
MCU 50 3abnaroBpeMeHHO OnpenessieT MPOM3BOJIbHBINA AUAMAa30H CTOPOHBI BEPXHETO Tpeaesa
(Harmpumep, nuana3on Mexay 90% u 95%) nuanazona SOC, B KOTOPOM Aerpanarys UCTOYHUKA
12 nmuraHus MajaoBeposiTHA, U ympasiseT 3apsaHoi cxemoil IC 55 tak, uto 3apsngHas cxema IC
3aBepuiaer 3apsaky uctounuka 12 muranusa, ecan SOC ucrounuka 12 muTaHUS TOCTUTAET
33JaHHOTO 3HAYEHMsI B 5TOM JIUAIa30HE B XOA€ 3apsAAKH UCTOYHMKA 12 MUTAHUs 3apsiAHON CXeMOU
IC 55. danee SOC ucrounuka 12 muranus, korna 6gok MCU 50 3aBepiiaer 3apsiAKy UCTOYHUKA
12 muranwus, Oynet HaspiBaThes kak SOC mpekpalieHust 3apsiiKH.

[0060] B kaudectBe uCTOYHMKA |2 TNWUTaHUS TPUMEHSIETCS BBICOKOEMKHH HCTOYHUK
MUTAaHWsl, TAKOW, YTO KOJUYECTBO AKKYMYJIMPOBAHHOM 3JIEKTPOIHEPTHH, COOTBETCTBYIOLIEE
MUHHMaJIbHOMY 3Ha4eHHI0 (90%) SOC B BhIIEyKa3aHHOM MPOU3BOJILHOM JTHATIA30HE, SIBISIETCS
PaBHBIM WIH OONBLINM, YeM KOJHYECTBO HEOOXOIUMOM 3JIEKTPOIHEPTHHU ISl ABYX KOMILIEKTOB.
B pesynbrare 3TOrO, B COCTOSIHMM, B KOTOPOM Jerpajalys UCTOYHUKA 12 muTaHus sIBIsETCS
MaJIol, Jake eCclii KOHTPOJIb MpPEKpalleHus 3apsiAKd HUCTOYHMKA 12 MHUTaHUS BBINOJHSETCS B
cocrosinuy, B kotopoM SOC cocraBiser 90%, BO3MOXKEH paspsii ANl HCTOLIEHUS JABYX

KOMIUJIEKTOB NUCTOYHHUKOB I'CHEPUPOBAHUSA a93PO30JIs. HOBTOMy, JaXe €CJIU UCTOYHHK 12 nuranus
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HE 3apspKeH 0 CocTosiHusl mojHoro 3apsina (B koropom SOC paBHo 100%), ymoOcTBO mutst
MIOJIb30BATENSI HE YXYALIAETCS.

[0061] ®ur. 7, ®ur. 8 u Pur. 9 NpeaACTaBIAIOT BUABI, WUIOCTPUPYIOIINE MPUMEPbI
B3aMMOCBSI3M MEXy €MKOCTBIO MOJHOTO 3apsiia ICTOYHMKA 12 MUTaHMs B KaXOM U3 CIIy4aes,
pPa3siMYHBIX IO TEXHUYECKOMY COCTOSHMIO MCTOYHMKA 12 TmUTaHWsl, U KOJIUYECTBOM
3JI€KTPO3HEPTUH, AKKYMYJIUPOBAHHON B UCTOYHHUKE MMUTAHMSA, KOTIA 3aBEPIIAETCS 3apsiiKa.

[0062] [danee, B KauecTBe YHCICHHOIO IOKAa3aTessi, OTOOPAKAIOIIEr0 TEXHHUYECKOEe
COCTOSIHME MCTOYHHMKA 12 mwurTaHus, OyAeT OMUCBIBAThCS CTEeMeHb pPabOTOCOCOOHOCTH
(«cocrosinme 3mopoBbsi», SOH). SOH mnpexncraBisier coOOH 4YHCIEHHOE 3HAYEHUE, KOTOPOe
MOJIy4aeTCsl AeIeHHEM €MKOCTH MOJTHOTO 3apsiia UCTOYHUKA 12 mUTaHus, KOrjna OH HaXOAUTCS B
JerpaiipOBaHHOM COCTOSIHMHM, HA €MKOCTb TOJHOTO 3apsiia UCTOYHUKA 12 muTaHus, Koraa OH
SIBJISIETCS COBEPIIEHHO HOBBIM, U YMHOKeHHEM dacTHOro Ha 100, u ero enunuuei sisisiercst %o.
Hpyrumu crnoBamu, B ciydae, rne SOH mpencraBnsier coOOH YHCJIEHHBI TMOKa3aTelNb,
oToOpakarIMii cTeneHb padoTocrocoOHOCTH ucTouHuKa 12 nmutanus, 6onbinee 3Havernne SOH
O3HA4aeT, YTO COCTOSIHWE HCTOYHMKA 12 muTaHus sBisieTcst Oonee ONU3KUM K COCTOSHHIO
COBEpILIEHHOI0 HOBOTO, U MeHblllee 3HaueHue SOH o3Havaer, uro nerpagauus UCTOYHUKA 12
IUTaHUsS MposiBUiIach B Oonbiueil mepe. 3nadenne SOH Moxer ObITh M3MEPEHO WM OLIEHEHO
Pa3IMYHbIMH METOAMU.

[0063] Kpome Toro, 3nauerre SOH MoskeT ObITh OMpeAeNieHo Kak YHCIEHHOE 3HAYCHHUE,
KOTOpOE IMOJIy4aeTCsl AeIEHUEM 3HAUeHNs] BHYTPEHHErO CONPOTUBJICHNUs UCTOUHUKA 12 nuTaHus,
KOI'JIa OH HaXOJUTCs B IErPaluipOBAHHOM COCTOSIHUM, HA BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHKA
12 nuTaHus, KOraa OH SIBJIAETCS] COBEPIICHHO HOBBIM, U YMHOKE€HHEM 4acTHOro Ha 100. B stom
cnyuae SOH mpencrasisier coOOW YHCISHHBIN MOKA3aTeNlb, KOTOPbIH MOKA3bIBAET COCTOSIHUE
nerpajaiy MCTOoYHMKa 12 muranus. B ciyuae, rne SOH mpencrasiser coOoil 4HCIEHHBIH
IIOKA3aTeJb, KOTOPBIH MOKA3bIBAET COCTOSIHUE Jerpajaluy UCTOYHMKA 12 murtaHus, Oonbluee
3Hauenne SOH o3HavaeT, 4To nerpananus HICTOYHUKA 12 MUTaHUS MPOSIBUIIACH B OOJIbIIEH Mepe,
u MeHbinee 3HaueHne SOH o3HauvaeT, 4TO COCTOSIHHE MCTOYHHMKA 12 MuUTaHMs sIBIIsIeTCs OoJjee
OJM3KUM K COCTOSIHUIO COBEPLIEHHOTO HOBOTO.

[0064] Hanee B kauecTBe mpuMepa Oyaet onucan ciy4dait, rne SOH npexncrasnser codoit
YHCJICHHBIH TOKa3aTeNlb, KOTOPBIH TOKA3bIBAET CTENEeHb PabOTOCHOCOOHOCTH HCTOYHHKA 12
nutanusi. KBanuduuyupoBaHHBIM CHIEIMAIIFICTAM B 3TOHM O0JIACTH TEXHOJIOTHH OyeT MOHATHO, YTO
naxe B caydae, rae SOH npencrasisier co00il YNMCIEHHBIA MMOKAa3aTeNlb, KOTOPBIA IMOKa3bIBAET
COCTOSIHUE JIerpajaliiil UCTOYHHUKA 12 muTaHus, mogoOHbIM 00pa3oM MOKET OBITh OIpenesneHa
B3aMMOCBSI3b MEXIY €MKOCTbIO IIOJHOIO 3apsjia HUCTOYHMKA 12 mnMTaHuS U KOJUYECTBOM
3JIEKTPO3HEPTUH, AKKYMYJIMPOBAaHHON B UCTOUHUKE 12 MUTaHUsA, KOTa 3apsiika 3aBEpLIAeTCs.

[0065] B ®ur. 7 nmpuBeneH MpUMeEP €MKOCTH TMOJIHOTO 3apsi/ia B COCTOSIHUU, B KOTOPOM
SOH cocrasnsier 100%, To ecTb, UCTOYHUK 12 mMUTaHUS SIBJSETCA COBEPLIEHHO HOBBIM, U
MOKAa3aHO KOJIMYECTBO aKKyMYyJIMPOBAaHHOW 3JIEKTPO’HEPTUH, KOraa 3aBepluaercs 3apsaka. Kak
ObLIO omucaHO BbIme, B coctosiHuH, B kotopoMm SOH cocrasisier 100%, eMKOCTb, KOTOpas

coctaBisieT 90% OT €MKOCTH MOJHOIO 3apsiia UCTOYHMKA 12 muTaHus, sSBJISETCS paBHOW WM
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OonbLIel, YeM KOJIWYECTBO HEOOXOMUMOH Ui JIByX KOMIUIEKTOB 3JIeKTposHepruu. Ha stom
OCHOBaHWH, B naHHOM cocTtosiHuu 010k MCU 50 nactpamBaer SOC npekpalineHus 3apsiku Ha
90%, 4uTO ABIsSIETCS TAKUMM 3HAYE€HHUEM HIDKHErO Ipenesia, YTO MPenoTBpallaeTcs Aerpafalys
UCTOYHUKA 12 muraHus, U 3aBepuiaeT 3apsaaky, korga SOC ucrounuka 12 mutaHusi AOCTUraeT
90%.

[0066] B ®ur. 8 nokazano coctosiHue, B KoTopoM SOH sIBNIsieTCst paBHBIM UJIK MEHBIIHM,
yeMm noporoBoe 3HaueHue THI1, menspinee, yem 100%. [pyrumu cnosamu, B Dur. 8 mnokazaHo
COCTOSIHME, B KOTOPOM Jerpajalisi UCTOYHUKA 12 muTaHus mpousouuia B Oosbliel mMepe 1o
cpaBHeHHIO ¢ npumepom B @ur. 7. B npumepe cornacHo ®@ur. 8 eMKOCTb, KOTOpasi COCTABJISIET
90% eMKOCTH TMOJHOTO 3apsiia UCTOYHUKA 12 MUTaHUA, SBIAETCS MEHbBINEH, YeM KOJIUYECTBO
3JIEKTPOIHEPTHH, HEOOXOMUMOI TSt ABYX KOMILIEKTOB. B 3TOM cocrosinuu 60k MCU 50 mosker
HactpauBath SOC npekparnenus 3apsaku, Harpumep, Ha 93% Gonbine, yem 90%, Tak, 4ToO, KOTAA
3apsiAKa 3aBEpLIAETCS, KOJMYECTBO HEOOXOAMMOH Ui IBYX KOMILUIEKTOB 3JIEKTPOIHEPTHH
o0ecrieunBaeTCsl KaK KOJIMYECTBO 3JICKTPOSHEPTHH, 3aracaeMoe B UCTOYHHMKE 12 mUTaHus, U
3aBepuiaer 3apsanky, korna SOC ucrounuka 12 nutanus gocturaet 93%. B sTom cnyuae, naxke
ecmu SOH cnerka cHmkaercsi, KOTAa 3aBeplIaeTcs 3apsaka, O00ecreunBaeTcs NOCTATOYHOE
KOJINYECTBO 3JIEKTPOIHEPTHH, YTOOBI MCYEPNATh ABA KOMIUIEKTa MCTOYHMKOB T'€HEPHPOBAHUS
a’po30J1sl.

[0067] B @ur. 9 noka3aHo cocrosinue, B kotopoM SOH siBnsieTcsi paBHBIM MJIM MEHBIIHM,
yeM noporosoe 3HaueHue TH2, menbuiee, yem noporosoe 3Hauenue THI1. [Ipyrumu ciosamu, B
@ur. 9 noka3aHO COCTOSIHUE, B KOTOPOM JAerpajalusl UICTOYHUKA 12 MUTaHus NPOU3OLLIA B €L1e
OoubliIel cTeneHu o cpaBHEHHUIO ¢ mpuMepoM u3 @ur. 8. B npumepe u3 dur. 9 eMKOCTh NOJHOTO
3apsiia  MCTOYHMKA 12 mnuTaHust SBISETCA PABHOM WJIM  MEHbIIEH, 4YeM KOJIUYECTBO
SNIEKTPOIHEPTHH, HEOOXOMUMON IJIsi IBYX KOMILIEKTOB. B 3tom cocrosHum Gmok MCU 50
HactpauBaeT SOC npekpaieHus 3apsaky Ha Jirodoe 3HaueHne Mexxay 90% u 95% tak, 4To, Koraa
3apsiiKa 3aBepIIAeTCs, KOJUYECTBO HEOOXOOMMOHN Uil OJHOTO KOMIUIEKTA SJIEKTPOIHEPTHH
obecrevynBaeTcss Kak KOJIMYECTBO JJIEKTPOSHEPIHH, 3aracaeMoil B MCTOYHUKE 12 MUTaHUS, U
3aBEpLIAET 3apsANKY, KOrZla UCTOYHHKA 12 mUTaHus JOCTUTraeT HACTPOEHHOIO 3HaudeHus. B sTom
ciydae, naxke eciar SOH 3HAUUTENBHO CHIIKAETCS, KOTA 3aBEepIIAeTCs 3apsiika, 00eCcIedrnBaeTCs
JIOCTATOYHOE KOJHMYECTBO BJIEKTPOIHEPTHH, YTOOBI HCUEPNATh OJUH KOMIUIEKT HCTOYHHUKOB
TeHepPUPOBAHUS a3PO30JIs.

[0068] Kpome Toro, 6mok MCU 50 MokeT AeTeKTUpOBaTh AECTPAALMI0 HCTOYHHKA 12
nutaHus B oTBeT Ha u3MeHeHue SOH 10 3HaueHMsi, paBHOTO WJIM MEHBIIEro, YeM MOPOroBOe
3Hayuenne TH2, u wusBemwats, 4TO0 HUCTOYHMK 12 mnuWTaHus AEerpagupoBaH, MOCPEACTBOM
yBeAOMHUTEIPHOTO Oyioka 45. B anmprepHaTuBHOM Bapuante, 6ok MCU 50 MokeT Ha4MHATH
BBIIIEYTIOMSIHYTbIH KOHTPOJb IMpEeKpallleHus 3apsAAKd Ha HCTOYHMKE 12 muTaHus B OTBET Ha
n3MmeHenne SOH 1o 3HaveHMs1, paBHOrO MJIM MEHbIIEro, 4yem noporosoe 3HaueHue TH2. Tem
CaMbIM MO>KHO NMPEAOTBPATUTH AATBHEHUIIYIO AeTPafalii0 U3HOLIEHHOTO UCTOYHUKA 12 nmuTaHus.
Kpome toro, 1o Tex nop, noka He AETEKTUPYETCs Aerpafalysi ICTOYHUKA 12 MUTaHUsA, UK MTOKa

HE HAYMHAETCsl KOHTPOJIb NMPEKPAILECHUsS 3apsANKA HA MUCTOYHMKE 12 muTaHusi, B UCTOUYHHKE 12
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UTaHUS 00ECTIEYMBAETCS JOCTATOYHOE KOJUYECTBO SJIEKTPOSHEPTUH JJIsl OMYCTOIIEHHSI OJJHOTO
KOMIUIEKTa WCTOYHUKOB TI€HEPUPOBaHMUs a’po3osid. [lo3TOMy MOMOJHUTENBHO YIy4lIaeTcs
yoOCTBO 1Is MOJIB30BATEIIS.

[0069] Hanee Oyner KOHKPETHO OMNKCAH KOHTPOJb MPEKPAINCHUs 3apsSAKd, KOTOPBIN
BoimoaseT 6ok MCU 50.

[0070] Cuauana 6ok MCU 50 usmepsier uiu oueHnBaer SOH, U OLleHHBAeT eMKOCTb
NIOJIHOTO 3apsiia uctouHuka 12 nuranus no 3Hauenuro SOH. Jlist nusmepenus nnu ouenku SOH
MOTYT OBbITh UCTIOJIB30BAHbI BHYTPEHHEE CONMPOTHBIEHNE UCTOYHHKA 12 MUTaHus1, OObeAMHEHHOE
3HAYEHUE HJIEKTPOIHEPIHM, AKKyMYJMPOBAHHONW U M3PACXOAOBAHHOW, M Tak pajiee. bonee
KOHKPETHO, YMHOK€HUEM U3BECTHON €MKOCTH TMOJHOTO 3apsifia UCTOUHUKA 12 nmuTaHus, Koraa OH
SBJISIETCS cOBeplIeHHO HOBbIM, Ha SOH oneHuBaercs: Tekylee COCTOSHHE €MKOCTU IOJHOIO
3apsna.

[0071] B cnyuae, rae 3HaueHue, MOJIy4eHHOE YMHOKEHHEM OLIEHEHHOM eMKOCTH ITOJIHOTO
3apsiaa Ha 3HaueHune HrkHero npexaena (90%) ms SOC npekpalueHus 3apsiaiky, sIBJISETCS] PABHBIM
win OONBIINM, YeM KOJMYECTBO HEOOXOAMMOH 3JIEKTPOIHEPTUH ISl IBYX KOMIUIEKTOB (CiTydaii
coriacHo @ur. 7), 6ok MCU 50 nactpauBaer SOC npekpamienus 3apsiaku Ha BemuauHy 90%,
KOTOpasi SBJSIETCS] 3HAUEHHMEM HIDKHEro Impesena. JTUM IyTeM B COCTOSHUHM, B KOTOPOM
aerpananvs UCTOYHHUKA 12 MHUTaHUS SIBISIETCS MAJIOH, MOKHO 00€CIeYHTh 3JIEKTPOIHEPTHIO IS
notpeOyieHusT ABYMsI KOMIUIEKTAMH TIPU BBITIOJHEHUH 3apsAgKd, B TO ke Bpems 3(pdexTuBHO
MOAABJISAS erpafallvi0 UCTOYHUKA 12 nuTraHus.

[0072] B cnyuae, rae 3HaueHue, MOJIy4eHHOE YMHOKEHUEM OLIEHEHHOM €MKOCTH ITOJTHOTO
3apsga Ha 3HadeHue HipkHero mpenena (90%) mias SOC npekpaiueHus: 3apsiaky, CTAHOBUTCS
MEHBIINM, YeM KOJMYECTBO HEOOXOIUMOI 3JEKTPOIHEPTHH IS ABYX KOMIUIEKTOB, U 3HAYCHUE,
MOJIyY€HHOE YMHOKEHHEM OLIEHEHHON €MKOCTH MOJIHOTO 3apsiia Ha 3HAaYeHHe BEPXHEro npenesna
(95%) nns SOC mpekpaleHus: 3apsaKyd, CTAHOBHUTCSI PABHBIM HJIM OOJIBLINM, Y€M KOJHYECTBO
HEOOXOIMMOM 3JIEKTPOIHEPTUH [T ABYX KOMIUIEKTOB (Ciy4aii cornacuo @ur. 8), 610k MCU 50
HactpauBaet 3HaueHue SOC (3HauyenHwue Oobine, yeM 90%) Tak, 4TO, KOTa 3apsIIKa 3aBEPIIAETCS,
KOJINYECTBO HEOOXOIMMOM 3JIEKTPOIHEPTUH JIs IBYX KOMILJIEKTOB MOXKET OBITh 00€CIIEYeHO KaK
KOJIUUECTBO JJIGKTPOSHEPTUU, AaKKyMyJHUpOBaHHON B wucrouHuke 12 mnuranus, kak SOC
npekpaieHus 3apsaku. Jlake B 3TOM ciydae, MOCKOJNbKY UCTOYHMK NMUTAHUS HE MEPEXOIUT B
COCTOSIHME TIOJIHOTO 3apsiia, MOXKHO OOECIEUHTh 3JIEKTPOIHEPTHIO Uil MOTPeOJeHUs ABYMS
KOMIUIEKTaMH, B TO XK€ BpeMsl IIpeoTBpallas 1erpajaruo.

[0073] B cnyuae, roe Kaxaoe W3 3HAYEHUMN, MOJYYEHHBIX YMHOXKEHHEM OLICHEHHOU
€MKOCTH IOJTHOTO 3apsifia Ha 3HaueHue HIvkHero npeznena (90%) u 3HadeHHe BEpXHEro npezena
(95%) nns SOC mpekpaiueHus: 3apsAKy, SBISIETCS MEHBLINM, Y€M KOJHYECTBO HEOOXOIMMOMN
3NEKTPOIHEPTHH Uil IBYX KOMIUIEKTOB, 0ok MCU 50 ompenpensier takoe 3Hadenne SOC
IPEKpaLeHHs 3apsAAKU, YTO KOJMYECTBO aKKyMYJMPOBAaHHOW 3JIEKTPOSHEPIUH, KOrza 3apsiaka
NPEeKpaIaeTcs, NPeiCTaBiIsieT COOOH KOMMYECTBO HEOOXOAMMON 3JIEKTPOIHEPTHH JJISI OTHOTO
KOMILIEKTa WK OoJiee, KOTOPOe MOXKET ObITh O0ECIIEYeHO KaK KOJMYECTBO aKKYMYJIHPOBAHHOMN

3JIEKTPOdHEPruy, U3 auanazoHa mexnay 90% u 95%. B pesynabpraTe 3TOr0 MOKHO OOECIEUHTH
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3JNIEKTPOIHEPTHIO Ui MOTPEOJIEHNsT ONHUM KOMIUIEKTOM, B TO JK€ BpeMs IpenoTBparnas
Jerpajalyo UCTOYHUKA 12 nuTaHus.

[0074] B cnyuae, rae 3Ha4eHHE, MOJIYYEHHOE YMHOXKEHUEM OLICHEHHON €MKOCTH MOJHOTO
3apsiga Ha 3HadeHue BepxHero mpenena (95%) mns SOC mpekpallieHHUs 3apsiiKd, SIBJISIETCS
MEHBLINM, YeM KOJHUECTBO HEOOXOAUMOM 3JIEKTPOIHEPTHH ISl OTHOTO KoMiuiekTa, 6ok MCU
50 ynpaBnseT yBEZOMHTENbHBIM OJIOKOM 45 Tak, YTO YBEAOMHTENbHBIH OJIOK H3BeIlaeTr
MOJIB30BATENS], YTO MPUILIIO BPEMs 3aMEHATh UCTOYHUK 12 nmuTaHus.

[0075] Korma konmM4ecTBO aKKyMYJHUPOBAHHOM 3JIEKTPOIHEPTHH, KOTOPOE IOITYYEHO
BBIYMTAHUEM KOJIMUECTBA JIEKTPOIHEPTUH, AKKYMYJIMPOBAHHONM B UCTOYHUKE 12 MUTaHUS, KOTJA
3amperned paspsiny uctounwka 12 muranus (korma SOC cocraBisier 0%), W3 KOJMUYECTBA
3JIEKTPOIHEPTUH, aKKyMyJHPOBAaHHONH B HUCTOUHMKE |2 muTaHMsA, KOTJa 3aBeplieHa 3apsjka,
OTIpENeNIIeTCs BhIIIEOMUCaHHBIM yrpaBiieHueM 0iokoM MCU 50 kak KOJIMYeCTBO pa3perieHHOH
K paspsily 3JIEKTPO3HEPTHUH, MOKHO HACTPAaHWBATh KOJMYECTBO, PABHOE WJIM OOJbIIee, HYeM
KOJINYECTBO HEOOXOIUMOH 3JIEKTPOIHEPTHUH Il OHOTO KOMILIEKTa HIIH ABYX KOMILJIEKTOB, KaK
KOJIMUECTBO Pa3pELICeHHON K paspsay 3JekTposHepruu. 11o3ToMy He TOJBKO B COCTOSIHMM, B
KOTOPOM UCTOYHMK 12 MUTaHUS ABJIAETCS COBEPLIEHHO HOBBIM, HO TAK)K€ B COCTOSIHUH, B KOTOPOM
IIPOU30LLIA Aerpajaliis, MOXKHO pacXo[0BaTh 110 MEHbIIEH Mepe OUH KOMIUIEKT UCTOYHUKOB
reHepupoBaHusi a’po3oisi. [losromy MOkHO yiydmuTh ymobctBo. Kpome TOro, mockonbky
UCTOYHUK 12 NMUTaHUS HE NEPEeXOIUT B COCTOSHUE IOJIHOTO 3apsiia, MOXKHO IpPeNoTBpallaTh
JerpajaLuio.

[0076] B BbimeonucanHoMm Bapuante ocyuiectienus 0jok MCU 50 ompenensier SOC
NpeKpalleHus 3apsSAKH CO CChUIKONW Ha KOJIWYECTBO HEOOXOAMMON 3JEKTPOIHEPIHMU NS JIBYX
KOMIUIEKTOB. B anbrepHatuBHoM Bapuanrte, Onok MCU 50 wmoxer omnpenenste SOC
NpEeKpaIIeHHsI 3apSIKU CO CChUIKOH Ha KOJIMYECTBO HEOOXOIMMOMN 3JIEKTPOIHEPTHH ISl OTHOTO
KoMIUIeKTa. B 3TOM ciydae, B moOoM cocrostHum aerpagauuu (padorocnocobHoctH), SOC
npeKpalleHust 3apsAKH HaCTPaUBAeTCsl Ha 3HaYeHne HrkHero npenena (90%).

[0077] Kpome Toro, cieayeTr OTMETHTb, YTO 3HaUeHHEe HuxkHero mnpenena (90%) u
3HaueHue BepxHero mnpenena (95%) mist SOC mnpekpaineHus: 3apsiiky, OMKUCAHHBIE B
BBILIEYKA3aHHOM BapUAHTE OCYINECTBJICHUsS], MPEICTABISIOT cO00i TombKo mpumep. ITockonbky
OHHM SIBJIAFOTCSl 3HAYEHUSMH, 3aBHUCSIIUMH OT KaXXAOTrO HCTOYHMKA |2 mHUTaHUs, KOTOPBIH
UCTIONB3YETCS, TMPEANOYTUTENIbHO, YTOOBI OHM OBUTH MOJTyY€Hbl SKCIIEPUMEHTAbHBIM NIyTEM Ha
WHIWBHUIYAJIbHBIX UCTOYHUKAX 12 MUTaHMS, U TaK Jajiee.

[0078] (ITEPBASA MOJUOUKAILIMA KOHTPOJIA IMTPEKPAIIIEHUA 3APAJKN HA
NCTOYHUKE ITMTAHIA)

B 3ToM koHTpOIIE, BO BpeMs 3apsaku uctouHuka 12 muranus, 6ok MCU 50 3aBepmaer
3apsnky, korma SOC wucrounuka 12 muranus nocturaer 100%. Mexny Ttem, 610k MCU 50
3apaHee OIpeesieT MPOU3BOJIbHBIN TUAMa30H CTOPOHBI HIDKHETO Npeaena (HarnpuMep, IHana3on
mexny 10% u 5%) nuanasona SOC, B KOTOpOM Aerpananus UCTOUYHUKA 12 MUTAHUS SBISIETCS
MaJIOBEPOSATHOM, M OCTAHABIMBAET MMOJAUy OSJIEKTPOSHEPTUM W3 UCTOYHMKA 12 muTaHus Ha

Harpy3ky 21 (mpyrumu cinoBamu, MCU 3ampernaer pa3psin) B ciaydae, rae SOC ucrounnka 12
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NUTAHUS JOCTUTaeT 3aJaHHOrO 3HA4YEHHs B ONPEAENIeHHOM JAHana3oHe B xozxe oTdopa
3JIEKTPOSHEPTUU U3 MCTOYHMKA 12 muTaHus Ha Harpy3ky 21, u mM3BewmaeT O BPEMEHHU 3apsiAKu
ucToyHuka 12 muranus yepes yBepomurenbHbiid 050k 45. [lanee SOC ucrounuka 12 nuraHus,
xorga Onmok MCU 50 3ampemaer paspsn ucrounuka 12 nurtanus, Oymer HaseiBatbess SOC
3aIpeIleHus pa3psaa.

[0079] B xayecTBe HUCTOYHMKA 12 TIMUTAHUS BBICOKOEMKHH WCTOYHUK TTHTAHUS
MPUMEHSETCA TaK, YTO €MKOCTb, IMOJIy4eHHAs BBIMUTAHHEM KOJIMYECTBA aKKyMYJHMPOBAHHOMN
SJIEKTPOIHEPTHH, COOTBETCTBYIOLIErO MAaKCUMAJIbHOMY 3Ha4eHHI0 (koTtopoe coctapisier 10%)
st SOC B MpOU3BOJILHOM JUAINA30HE, U3 €MKOCTU TIOJHOTO 3apsifia, CTAHOBUTCS PABHBIM HIIU
OOJIBIIUM, YEM KOJMYECTBO HEOOXOMUMOM 3JIEKTPOIHEPTHUHU Ui JBYX KOMILIEKTOB (IPYrHMHU
CJIOBaMH, €MKOCTb, KOTOpasi coctapiysieT 90% eMKOCTH MOJHOTO 3apsiia UCTOYHUKA 12 muTaHus,
CTaHOBUTCS PaBHOW MM OOJBIIEH, YeM KOJMYECTBO HEOOXOIMMON 3JIEKTPOIHEPTUH UIS JIBYX
KOMIUIEKTOB). B pe3yibTare 3TOro, B COCTOSIHUY, B KOTOPOM Jerpajalus UCTOYHUKA 12 muTaHus
SIBJIACTCSL MAJIOW, Jake€ €ClIM KOHTPOJIb 3alpelleHus paspsaa MCTOUYHMKA 12 muTaHus
BBITIOJIHSIETCS B COCTOsTHUU, B KOTOpoM SOC coctaisier 10%, BO3MOXKEH pa3psia AJsl HCTOLIEHUS
JBYX KOMIUIEKTOB HCTOYHUKOB F'€HEPUPOBAHUS a3PO30JISl.

[0080] @ur. 10, @ur 11 u ®ur. 12 npeacTaBIAIOT BUIbL, WUIIOCTPUPYIOLINE MPUMEPhI
B3aUMOCBSI3M MEXIY €MKOCTBIO MOJIHOTO 3apsiia UCTOYHMKA 12 MUTaHUS B KaXKIOM M3 CIIy4aes,
Pa3MUYHBIX 1O TEXHUYECKOMY COCTOSIHHUIO MCTOYHUMKA 12 THUTaHUs, W KOJUYECTBOM
3JIEKTPOSHEPTUH, AKKYMYJHUPOBAHHOM B UCTOYHUKE 12 MUTAaHUSA, KOTJa 3aNpeLaeTCs pas3psia.

[0081] B ®ur. 10 npuBeaeH npuMep €MKOCTH IMOJHOTO 3apsi/ia B COCTOSIHUU, B KOTOPOM
SOH cocrasasier 100%, TO ecTb, UCTOYHUK 12 mMUTaHUS SBISETCS COBEPLIEHHO HOBBIM, U
MOKAa3aHO KOJMYECTBO aKKyMyJMPOBAaHHOW 3JIEKTPOSHEPIHH, KOrAa 3ampeuiaercs paspsa. Kak
ObUIO OMUCAHO BbIIE, B cocTosiHuM, B kotopom SOH cocraBnser 100%, eMKOCTb, KOTOpas
coctasiisgeT 90% OT eMKOCTU MOJHOTO 3apsiAa UCTOYHUKA 12 NMUTaHUs, CTAHOBUTCS PABHOW MU
OoblLIel, YeM KOJMYEeCTBO HEOOXOMUMOMW Ui IBYX KOMIUIEKTOB 3JIeKTpodHepruu. Ha stom
OCHOBaHuH, B naHHOM coctostHun 010k MCU 50 HactpauBaet SOC 3anpemenus paspsina Ha 10%
3HAYEHUS] BEPXHETO Mpenesia, MNP KOTOPOM CBOAUTCS K MUHUMYMY Jerpajarysi UCTOYHHUKA 12
nuTaHus, U 3anpemaet paspsin, koraa SOC ucrounnka 12 nuranus nocruraer 10%.

[0082] B @ur. 11 nokazano coctostHue, B KoTopoM SOH siBjsieTCst paBHBIM WA MEHBIIHM,
yeMm noporosoe 3HaueHue TH1, menpiuee, uem 100%. Jpyrumu cnosamu, B @ur. 11 nokaszano
COCTOSIHME, B KOTOPOM Jerpajaliisi UCTOYHUKA 12 muTaHus mpom3ouuia B OoyblIeld Mepe 1o
cpaBHeHUIO ¢ mpuMepoM B @ur. 10. B npumepe cornacHo @ur. 11 eMKOCTb, KOTOpasi COCTaBJIAET
90% eMKOCTH TIOJIHOTO 3apsila UCTOYHUKA 12 MUTaHUsA, CTAHOBUTCS MEHBIIEH, YeM KOJUYECTBO
3JIEKTPOIHEPTUH, HEOOXOMUMOW JUIsi IBYX KOMIUIEKTOB. B 3TOoM cocrosHuu 6mok MCU 50
HactpauBaeT SOC 3anpeieHus pa3psiaa, HarpuMmep, Ha 7% Menbiue, yem 10%, Tak, 4TO pa3HOCTh
MEXAY €MKOCTBK IOJHOIO 3apsifa U KOJWYECTBOM JJIEKTPOIHEPIHH, aKKyMyJHUPOBAHHOW B
UCTOYHUKE |2 nmnuraHus, Korma paspsi OCTAHABIMBAETCS, CTAHOBUTCA KOJIMYECTBOM
3JIEKTPOIHEPTHH, HEOOXOAMMOMN Al JBYX KOMIUIEKTOB, M 3allpeliaeT pas3psii UCTOYHHKA 12

nutanus, korga SOC ucrounuka 12 nurtanus pocruraer 7%. B stom ciyuae, gaxe ecniu SOH
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CJlerka CHI)KAETCs, KOrJa 3aBeplIaeTcs 3apsiika, OOeCrevuBaeTcs AOCTATOYHOE KOJIHYECTBO
3JIEKTPOIHEPTHH, YTOOBI HCUEPIIATh /[BA KOMILIEKTa HCTOYHUKOB F€HEPHPOBAHUS a3PO30JIS.

[0083] B @ur. 12 nokazaHo cocTosiHue, B KoTopoM SOH siBjisieTcst paBHBIM UM MEHBIIHM,
yeM noporosoe 3HaueHue TH2, menbiiee, yem noporosoe 3Hauenue THI1. [Ipyrumu ciosamu, B
@ur. 12 noka3aHoO COCTOSIHUE, B KOTOPOM Aerpajalus UCTOYHUKA 12 MUTaHUs MPOU3OLLIA B e1e
Oonplueil cTeneHu mo cpaBHeHMIO ¢ npumepoMm u3 @ur. 11. B npumepe u3 ®@ur. 12 emxocTb
MOJIHOTO 3apsfa MCTOYHMKA 12 muTaHus sBJIAE€TCA PaBHOW WJIM MEHBbLICH, 4eM KOJHYECTBO
3JIEKTPOIHEPTHH, HEOOXOMUMOM Il IBYX KOMILIEKTOB. B 3ToM cocrosiuuu Omok MCU 50
HactpauBaeT SOC 3anpernenus paspsina Ha o0oe 3Hauenue mexny 10% u 5% Tak, 94To pa3HOCTh
MeXJy €MKOCTBIO TOJHOTO 3apsfa M KOJMYECTBOM BJIEKTPOIHEPTHH, aKKyMyJIHPOBAHHOHU B
UCTOYHUKE 12 mHUTaHMs, KOTJa pa3psii OCTAaHABJINBAETCS, CTAHOBUTCS PABHOHN MITH OOJIbIIEH, YeM
KOJINYECTBO 3JIEKTPOIHEPTUH, HEOOXOIUMOM JUIsl OJTHOTO KOMILJIEKTA, ¥ 3aNpeIIaeT pa3psil, Koraa
SOC ucrounuka 12 muTaHust JOCTUTAeT 3aaHHOTO 3Ha4deHus. B aTom ciyuae, naxe ecan SOH
CJIerKa CHUYKAETCSs, KOIJa 3aBeplIaeTcs 3apsiika, OOeCneuuBaeTcs AOCTATOYHOE KOJIHYECTBO
3JIEKTPOIHEPTHH, YTOOBI HCUEPIIATh OAUH KOMILJIEKT HCTOYHUKOB F€HEPHPOBAHUS a3PO30JISL.

[0084] Kpome Toro, 6mok MCU 50 MokeT AeTeKTUpOBaTh AETPAANI0 HCTOYHHKA 12
nuTaHus B oTBeT Ha u3MeHeHue SOH 10 3HaueHMsl, paBHOTO MJIM MEHBIIEro, YeM MOPOroBOE
3Hayenne TH2, u wu3Bemwars, 4TO0 HUCTOYHHMK 12 mnUWTaHUs AErpagupoBaH, MOCPEACTBOM
yBenOMHUTEIbHOTO Onioka 45. B anmprepHaTuBHOM Bapuante, 0ok MCU 50 MokeT Ha4MHATH
BBIIIEYTIOMSIHYThINl KOHTPOJb NpPEKpallleHusl pa3psiia Ha UCTOYHUKE 12 NMUTaHUS B OTBET Ha
n3Mmenenne SOH 1o 3HaveHMs1, paBHOrO MJIM MEHbLIEro, yem noporosoe 3HaueHue TH2. Tem
CaMbIM MO’KHO IIPEOTBPATUTD JaIbHENIIYIO AeTPAJALUI0 H3HOIIEHHOIO UCTOYHUKA 12 nuTaHus.
Kpowme Toro, 10 Tex nop, noka He AETEKTUPYETCs Aerpafalus UCTOUHUKA 12 nuTaHus, WK 1okKa
HE HAYMHAETCs KOHTPOJIb MPEKpAIleHUus pa3psjga Ha UCTOYHMKE 12 MUTaHusA, B UCTOYHUKE 12
NUTaHKs 00eCIeYNBACTCS JOCTATOYHOE KOJIMYECTBO HJIEKTPOIHEPTHHU ISl ONYCTOLIEHUS] OTHOTO
KOMIUIEKTa HCTOYHHUKOB TE€HEPUPOBAaHUS a’po3osisd. [l03TOMY MOMOJHUTENBHO YIIy4IIaeTCs
yoOCTBO IUIsl OJIB30BATEJIS.

[0085] [anmee Oynmer KOHKPETHO OIMMCAH KOHTPOJb MPEKPALISHUs pPa3psiaa, KOTOPBIH
BbInosiHseT 610k MCU 50.

[0086] CHauana 6mok MCU 50 usmepsier win ouennBaer SOH, u olleHHBaeT €eMKOCTh
MOJIHOTO 3apsifa uctouHuka 12 muranus no 3naueHuto SOH. nsa usmepenns unu ouenkun SOH
MOTYT OBbITh HCTIOJIB30BAHBI BHYTPEHHEE CONMPOTHBIIEHNE UCTOYHHKA 12 MUTaHus, OObeAMHEHHOE
3HAQ4YEHUE 3JIEKTPOIHEPIHH, AKKyMYJIMPOBAHHONW W M3PACXOAOBAHHOW, M Tak pajnee. bonee
KOHKPETHO, YMHOKEHHEM U3BECTHON €MKOCTH TOJIHOTO 3apsifia UCTOUHUKA 12 nuTaHus, Koraa OH
sIBJIsIETCSl COBeplLIeHHO HOBbIM, Ha SOH oneHuBaercs: Tekylee COCTOSHUE €MKOCTU IOJHOIO
3apsiaa.

[0087] B cnyuae, rae 3Ha4YeHHE, KOTOPOE TIOJYYEHO YMHOXKEHHEM OLICHEHHOU
BBILIEYNOMSIHYTBIM IIyTEM €MKOCTH TMOJHOTO 3apsifa Ha 3HaueHune BepxHero npenena (10%) mis
SOC 3zanpeuieHuss paspsiia, U BbIMUTAHUEM IMOJYYEHHOTO 3HAUEHUS U3 OLIEHEHHON €MKOCTH

MOJIHOI'O  3apsifa, SABJIACTCA pPaBHBIM WU 6(3J'II:>LHPIM, €M KOJHNYCCTBO HGO6XO):[PIMOI’I
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3JIEKTPOIHEPTHH JIJIsl IBYX KOMIUIEKTOB (ciydail cormacuo ®@ur. 10), 6mok MCU 50 HacTpauBaer
SOC zamnpemenus paspsiaa Ha BenuuuHy 10%, KOTOpast sSIBJsSETCA 3HAUEHUEM BEPXHErO Mpezena.
OTUM myTeM B COCTOSIHMM, B KOTOPOM JIerpajaliisl NCTOYHUKA 12 MUTaHUA SBJISIETCS MEHBLIEH,
MO>KHO 00€CIEUNTD 3JIEKTPOIHEPTHIO IS MOTPEOIeHUs IByMsI KOMIUIEKTAMH IIPU BBIIOJHEHUN
3apsAKH, B TO e BpeMs 3(pPEeKTUBHO MOAABIASA AerPaaALlM0 UCTOUYHUKA 12 nUTaHus.

[0088] B cnyuae, rae eMKOCTb, KOTOpasi MOJIy4€HA YMHOKEHHEM OLICHEHHOH €MKOCTHU
HOJIHOTO 3apsiia Ha 3HadeHue HipkHero mpenena (5%) mma SOC 3ampemieHust paspsiga, H
BBIYUTAHUEM IOJyY€HHOTO 3HAYEHHUS M3 OLEHEHHOH €MKOCTH MOJHOrO 3apsiia, CTAaHOBUTCS
paBHO MK OOJIBIIEH, YeM KOJIMYeCTBO HEOOXOTMMOM 3JIEKTPOIHEPTUH [T ABYX KOMIUIEKTOB, U
€MKOCTb, KOTOpasi MOJIydyeHa YMHOXXE€HHEM OLIEHEHHOH €MKOCTH IMOJIHOTO 3apsiia Ha 3HaueHHe
BepxHero npenena (10%) nns SOC 3amperneHus pa3psiiaa, U BBIMUTAHUEM MOJYyYEHHOTO 3HAYCHUSI
U3 OIIEHEHHOH €MKOCTH TIOJIHOTO 3apsa, CTAHOBUTCSI MEHBIIIMM, Y€M KOJIMY€CTBO HEOOXOAMMOMN
3JIEKTPOIHEPTHH ISl ABYX KOMIUIEKTOB, (ciy4aii cornacHo @wur. 11), 6mok MCU 50 HacTpauBaer
takoe 3HadeHne SOC (3HaueHue MmeHbine, 4eM 10%), 9TO €MKOCTb, KOTOpasl IOJy4aeTcs
BBIYMTAHHEM KOJIMYECTBA HJIEKTPOIHEPTUH, AKKYMYJIHUPOBAHHOHN B UCTOYHMKE |2 mHUTaHUs, KOraa
3anperaercs paspsii, U3 €MKOCTH TOJHOTO 3apsifa, CTAHOBUTCS KOJHMYECTBOM HEOOXOIMMOI
3JIEKTPOIHEPTUU i 1ByX KoMmruiekTos, kak SOC 3anpeuenus paspsana. Jlaxke B 3ToM ciyuae,
MOCKOJIBKY HCTOYHHK IUTAHHUS HE MEPEXOANT B COCTOSHHE NPEKpAIleHHs paspsiia, MOXHO
o0ecreunTh 3JIEKTPOSHEPTHIO Ui TOTPeONieHus ABYMsl KOMIUIEKTAMH, B TO K€ BpeMs
IpeNOTBpaLasl 1erpaaaluio.

[0089] B cnyuae, rae kaxkaasi U3 €MKOCTH, KOTOpasl MOJyYeHa YMHOXKEHUEM OLIEHEHHOMN
€MKOCTH TOJIHOTO 3apsiia Ha 3HaueHue HrokHero npenena (5%) nns SOC 3anpernenus paspsina, v
BBUUTAHUEM IIOJIyY€HHOTO 3HAYEHHUs M3 OLIEHEHHONW €MKOCTH IIOJIHOTO 3apsifia, U €MKOCTH,
KOTOpasi MOJlyueHa YMHOXKEHHEM OLIEHEHHOU €MKOCTHU IOJIHOTO 3apsiia Ha 3HAYEHHUE BEPXHETrO
npenena (10%) mmst SOC 3ampeineHust paspsiga, U BbIUUTAHUEM IOJTYYEHHOTO 3HAYEHHS U3
OLIEHEHHOH €MKOCTH IOJIHOTO 3apsiia, CTAHOBHUTCS MEHbINEH, YeM KOJHYECTBO HEeoOXOIuMOM
3JIEKTPOIHEPTHH JJIsl IBYX KOMILIEKTOB (ciy4daii cornacHo @ur. 12), 6moxk MCU 50 onpenensier
TAKOe 3HAYEHHE OSTOM EMKOCTH, KOTOpPO€ IIOJIy4aeTCs  BBIUUTAHHEM  KOJHYECTBA
AKKyMYJIMPOBAaHHOHN B UCTOYHHUKE 12 MUTAHUA 3JIEKTPOIHEPTUH, KOTZA pa3psAl 3alpeLaercs, U3
€MKOCTH TIOJTHOTO 3apsiAa, CTAHOBUTCS KOJIMYECTBOM HEOOXOAMMOM 3JIEKTPOIHEPTHHU JISI OJJHOTO
komIuiekTa, kak SOC 3anperienust paspsina u3 auanasona Mexay 10% u 5%. B pesynbprate 3T0r0
MOJKHO OOECTIEYHTDh 3JIEKTPOIHEPTHIO Uil TOTPEOJICHUs] OOHUM KOMILIEKTOM, B TO K€ BPEMs
MpenoTBpalias Aerpajaluo HCTOYHUKA 12 MUTaHus.

[0090] B cnyuae, rae eMKOCTb, KOTOpasi MOJIy4€Ha YMHOKEHHUEM OLICHEHHOW €MKOCTH
MOJTHOTO 3apsifa Ha 3HaueHue HwkHero npenena (5%) mma SOC 3ampemeHus paspsiga, u
BBIUUTAHHUEM IIOJyYE€HHOTO 3HAYEHHS M3 OLEHEHHOH €MKOCTH IOJHOTO 3apsiia, CTAHOBUTCS
MEHBLIEH, YeM KOJIMIeCTBO HEOOXOMMMON 3JIEKTPOIHEPTHHU ISl OMHOTO KomIuiekTa, 6ok MCU
50 ympaBnseT yBENOMHTEIBHBIM OJIOKOM 45 Tak, 4YTO YBEJOMUTENbHBIH OJIOK H3BEIIAeT
MOJIB30BATES], YTO MPULIIIO BPEMsl 3aMEHSATh UCTOYHUK 12 nmuTanus.

[0091] Korma KOJUYECTBO AaKKyMYJUPOBAHHON  BJIEKTPOSHEPTUH, IMOJYYEHHOE
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BbIUUTAHUEM KOJINYECTBA JIEKTPO3HEPTUH, aKKYyMYJIMPOBAHHOHN B UCTOUHMKE 12 nmuTaHus, Koraa
3amnpelleH pa3psaa UCTOYHHUKA 12 MUTaHus, U3 KOJUYECTBA 3JIEKTPO3HEPTUH, aKKYMYJIUPOBAHHON
B UCTOYHMKE |2 mnMTaHMsA, KOIZa 3aBeplIeHa 3apsfKa, OINpeaensercss Kak KOJHUYeCTBO
paspelIeHHON K pa3psily 3JIEKTPOSHEPIHH, BbIIEONNCAHHBIM KOHTPOJIEM NIPEKPALIEHHs pa3psaaa
nox ynpasienueM 010koM MCU 50 MOXKHO HaCTpanBaTh KOJIMYECTBO, PABHOE WM OOJIbIIEE, YEM
KOJIMYECTBO HEOOXOANMOH 3JIEKTPOIHEPTUH JIs OAHOTO KOMIUIEKTA MJIM JIBYX KOMIUIEKTOB, KaK
KOJINYECTBO PA3PELICHHON K pas3psay 3JeKkTposHepruu. I1osToMy He TONBKO B COCTOSIHUH, B
KOTOPOM HUCTOYHHMK |2 MUTaHUS ABJISETCS COBEPLIEHHO HOBBIM, HO TAK)K€ B COCTOSIHUH, B KOTOPOM
MIPOU30ILIA AeTpajaliis, MOKHO pacXo[oBaTh 110 MEHbIIEH Mepe OJUH KOMIUIEKT UCTOYHUKOB
reHepupoBaHusi a’po3oisi. [losToMy MOXHO yiaydmuth ynobctBo. Kpome Toro, mockosibky
UCTOYHUK |12 MUTaHUS HE MEPEXOAUT B COCTOSIHUE MTPEKPAILEHHUs pa3psiia, MOKHO MTPeOTBpaLiaTh
AerpafaLHio.

[0092] B BbimeonucanHoM Bapuante ocyiiectienus 010k MCU 50 ompenensier SOC
3ampelneHnst pa3psiia CO CChUTIKOM Ha KOJIMYECTBO HEOOXOAMMOW 3JIEKTPOIHEPTHUH Ui JIBYX
KOMILUIEKTOB. B anprepHatuBHOM Bapuante, 6ok MCU 50 mosket onpenenste SOC 3anperneHus
paspsima CO CChUIKOH Ha KOJMUYECTBO HEOOXOIMMOHN 3JIEKTPOIHEPTHH IJIsl OTHOTO KOMILIEKTa. B
3TOM CiIy4ae, B II0OOM cocTostHuHM ferpanatyn (padorocnocodHocTr), SOC 3anpemenus pa3psiaa
HACTpPanWBaeTCs Ha 3HaUYeHUe BepxHero npenena (10%).

[0093] Kpome Toro, cienyeT OTMETUTD, YTO 3HAYeHHUEe HIDKHEro npezaena (5%) 1 3HaueHue
BepxHero mpenena (10%) mms SOC 3ampemeHusi paspsiia, OMHCAHHBIE B BBIMIEYKA3aHHOM
BApUAHTE OCYIIECTBJICHHUS, MPEACTABIIIOT CO0O0M TOMbKO mpumep. IIOCKOMbKY OHH SIBISIOTCS
3HAUEHUSIMH, 3aBUCSINMMU OT KaXJOr0 HUCTOYHMKAa |2 mnuTaHus, KOTOPBIH HCHOJb3yeTcH,
NPEANOYTUTENIbHO, YTOOBI OHM  ObUTM  TONY4YeHbI OKCIEPUMEHTAIBHBIM IyTEM  Ha
WHAMBUyAJIbHBIX UCTOYHUKAX 12 nMUTaHus, U Tak ganee.

[0094] (BTOPAA MOJUPUKALIMA KOHTPOJIA ITPEKPAIIEHMA 3APAIKHY HA
UCTOYHUKE ITUTAHMA)

bnok MCU 50 Mo3keT BBIOJIHATH KOHTPOJIb 3aBepliueHus 3apsaaky, korna SOC ucrounmka
12 nuraHusa CTAHOBUTCS 3aJaHHBIM 3HAYEHHEM B MPOM3BOJIBHOM HAINA30HE CTOPOHBI BEPXHETO
npezesa B X0/€e 3apsAaKy UCTOYHUKA 12 muTanus, u 3anpertaer pa3psan, koraa SOC ncrounuka 12
MUTaHUsI JOCTUTAeT 3aJaHHOTO 3HAYEeHUs B IPOU3BOJIbHOM IHANIa30He CTOPOHBI HIDKHETO Mpefena
B Xoie paspsima uctouyHuka 12 mwmranusa. [Jpyrumu cinoBamu, Onok MCU 50 wmosker
KOHTPOJMPOBATh KAXKAYIO OMNEpPALUI0 U3 3apsiAKU U pas3psAa UCTOUYHMKA 12 mUTaHMs Tak, 4ToO
UCTOYHUK 12 mNuTaHUs HE OKa3bIBA€TC B COCTOSHUU IIOJHOTO 3apsfa U B COCTOSIHUU
IpeKpalleHus pas3psaa.

[0095] Korma kOIMYECTBO aKKyMYJHPOBAHHOM 3JIEKTPOIHEPTHH, KOTOPOE MOJydaeTCs
BbIUUTAHUEM KOJINYECTBA 3JIEKTPO3HEPT UM, AKKYyMYJIMPOBAHHOHN B UICTOUHMKE 12 nmuTaHus, Koraa
3ampeliaercs  paspsAn UCTOYHMKAa 12 muTaHus, W3  KOJIMYECTBA  3JIEKTPO3HEPIHH,
AKKyMYyJIMIPOBAaHHOM B UCTOYHHUKE 12 muTaHus, KOrAa 3aBepLIaeTCs 3apsiika, ONPENessieTcsl Kak
KOJINYECTBO Pa3pPELICHHON K paspsay saekTposnepruy, onok MCU 50 HacTpauBaer Kakaoe W3

3HaueHuii SOC mnpexpamenus 3apsaku 1 SOC 3ampemieHust paspsaa Tak, 4TO KOJIMYECTBO
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pa3pelIeHHOW K  pa3psiay  SIEKTPOSHEPTrHH  CTAHOBUTCS  KOJMYECTBOM  HEOOXOIUMOMN
3JIEKTPO3HEPTUH AJIsI OJHOTO KOMIUIEKTa WM ABYX KOMIUIEKTOB. B 3TOM ciyyae He TONBKO B
COCTOSIHMH, B KOTOPOM HE€ TOJBKO B COCTOSIHMM, B KOTOPOM HMCTOYHUK 12 NMUTaHUS SBISETCS
COBEPIIEHHO HOBBIM, HO TaKXe B COCTOSIHUH, B KOTOPOM NPOM3OLLIA Jerpafalysi, CTAHOBUTCS
BO3MOKHBIM PacXOAOBAaHUE M0 MEHbIIEH Mepe OAHOTO KOMIUIEKTa UCTOUYHUKOB T'€HEPUPOBAHUS
a3p030J1s1. [T03TOMY MOKHO yJy4iuTh ynoocTBo. Kpome Toro, mockoibky HCTOYHHUK 12 mMUTaHUs
HE OKa3bIBAETCSl B COCTOSIHUU MOJIHOTO 3apsiia U B COCTOSHUM IPEKPALIEHUsl pa3psiia, MOKHO
JOTIOTHUTEIIBHO MPENOTBPALIATh JerPagalto.

[0096] (TPEThbA MOAUDPUKALIMA KOHTPOJIA ITPEKPAIIIEHUA 3APAJIKU HA
UCTOYHUKE ITUTAHIMA)

Huxe Oyzner onucaH KOHTPOJIb MPEKPALIEHUS 3aPsiIKH, KOTOPBIH BBIOJIHSIETCS B ClIy4ae,
rie OUH KOMIUIEKT, COCTaBJIEHHBIH OJHUM NEpPBbIM KapTpumxkeMm 20 U MHOTOUHCIEHHBIMU
(Hampumep, TSATHIO) BTOpbIMU KapTpumkamu 30, chopMHUpPOBAH KaK UCTOYHHKU T€HEPUPOBAHHSI
a’po3ons JUIA mosib3oBaTensi. B sToM ciydae, 9TOOBI OMYyCTOLIMTH COBEPIIEHHO HOBBIN
(HEeNCNOIb30BAHHBIN) MEpBbIH KapTpumk 20, HYKHO OMyCTOIINUTDH IMATh COBEPLIEHHO HOBBIX
(HewcroNb30BaHHBIX) BTOPBIX KapTpumkedl 30. KomuyecTBO HEOOXOAMMON 3JIEKTPOIHEPTUU
MOXeT OBITh HAaCTPOEHO HA OCHOBE KOJIMYECTBA JJIEKTPOIHEPTHH, HEOOXOMUMON s
U3PaCXOA0BAHUS OJJHOTO COBEPIIEHHO HOBOTO (HEHCIIOIB30BAHHOTO) IIEPBOTO KapTpumska 20, miu
MOXeT OBITh HAaCTPOEHO HA OCHOBE KOJIMYECTBA JJEKTPOIHEPTHH, HEOOXOMUMON s
U3PaCXOIOBAHUS OHOTO COBEPIIEHHO HOBOTO (HEHCIOIb30BAHHOTO) BTOPOro kapTpumxka 30.

[0097] B ciyuae HacCTpOHKM KOJHYECTBA HEOOXOIUMOW 3JIEKTPOIHEPTHU HA OCHOBE
KOJINYECTBA 3JIEKTPOIHEPTHH, HEOOXOIUMOM JIJIsl N3PACXOOBAHUSl OJJHOTO COBEPIIEHHO HOBOT'O
(HeUCHoJIb30BAHHOTO) MEpPBOro Kaprpumka 20, UCTOYHMK 12 mUTaHUA HMeEeT JOCTATOYHO
3JIEKTPO3HEPTUH Ul U3PACXOAOBAHUs ONHOrO KOMIUIEKTa. 1103TOMy MOMKHO NpenoTBPaTUTh
Ype3MEPHOE MOBBILICHUE YaCTOTHI 3aPSIAKM UCTOYHHUKA 12 MUTaHuUsA, B TO JK€ BpeMsI IPEOTBpaLas
Jerpajalyo UCTOYHUKA 12 muTaHus.

[0098] B cnyuae HACTpOHKM KOJHYECTBA HEOOXOMUMOM 3JIEKTPOIHEPTHH HA OCHOBE
KOJINYECTBA SJIEKTPOIHEPTHH, HEOOXOIUMON IIJIsl U3PACXOOBAHUS OJJHOTO COBEPIIEHHO HOBOT'O
(HEUCNOIB30BAHHOTO) BTOPOro KapTpuaka 30, MOKHO YMEHBIIMTb pa3sMep, BEC M CTOUMOCThb
WUCTOYHUKA 12 nuTaHus.

[0099] B npusenenHoMm Beie onucanuu 070k MCU 50 ympapiisier Mo MeHbIIeH Mepe
onauM n3 SOC npekpamenus 3apsaku u SOC 3anpenienus paspsga. OQHAKO U3 3TOTO KOHTPOJIS
ympasierrne SOC npekpaieHus 3apsiiki MOKET BBITOHITHCA 3apsanHoi cxemoi IC 55.

[0100] B s3TOM ommcaHUM PacKpBITHI 10 MeHbIIEH Mepe cneayromme acnekTsl (1)—(14)
n300peTeHus!.

[0101] (1) bnok muTanust 17151 a3PO30JBHOTO HHTAIATOPA, BKIIFOYAOIIN:

WCTOYHUK MUTAHUSA, KOTOPbIH BBIIIOJIHEH C BO3MOXHOCTBIO MOJIBOAUTD 3JIEKTPOIHEPTHIO K
HarpyskKe /il TeHepUpPOBaHUs a3p030Ji U3 UCTOUYHUKA M€HEPUPOBAHUS a3pO30Jis; U

OJIOK ynpaBieHUs, KOTOPBIH BBIMOJIHEH C BO3MOXXHOCTBIO YIPABJIEHHUS IO MEHbIIEH Mepe

OOHHUM U3 3apsAdKu U paspsiaa UCTOYHHKA MUTAHUA TaK, YTO UCTOYHHUK IMUTAHUA HEC CTAHOBUTCA



21

NPULIEIINM B OJJHO UJIH 002 U3 COCTOSTHUSI TIOJIHOM 3apsIIKU U COCTOSTHUSI PEKPALeHHs pa3psizia.

[0102] Cornmacro myHkTy (1), MOCKOJBKY HMCTOYHMK INUTAHMS YTIPABISAETCS TaK, YTO
UCTOYHUK IMUTAHUS HE CTAHOBUTCS NMPUIIEAIINM B OJJHO WM 00a U3 COCTOSHUS TOJHOH 3apsaaku
U COCTOSIHUS MPEKPALIEHUs pa3psiia, MOJKHO MPENOTBPAIlATh Aerpajallii0 HCTOYHUKA MMUTAHMUS.
bonee kKOHKpETHO, B yCTPOWCTBAaxX, KOTOPbIE MOTYT 4AacTO HCIOJIB30BATbCA U 3apsKaThCs U
pa3psKaThCs, TAKUX KAaK a3PO30JIbHBIE MHIAJISATOPBI, BHIMOJHEHUEM TAKOTO YIPABJIEHUS MOXHO
NPEeNOTBPALIATh JErpajallii0 MX HCTOYHHKOB IHTAHMS, TEM CAMbIM YAJUHSS CPOK CIYKOBI
yCTpoHCTB. B nononHeHune, MOXXHO nony4daTh 3Q(GEeKT SJKOHOMHUH SHEPTUH.

[0103] (2) Bnok nuTtanus cornacHo myHKTy (1), B KOTOpOM

OCTaTOK,  KOTOpBIA  TMOJIy4eH  BbIYUTAHUEM  KOJMYECTBA  DJIEKTPOSHEPTHH,
AKKyMYJIMPOBAHHOW B MCTOYHHMKE MTUTAHUS, YTOOBI BBI3BATh 3AMPELICHUE Pa3psiia, U3 KOJIUIECTBA
AKKyMYJIMPOBAHHOW B UCTOYHMKE MUTAHMS HJIEKTPOIHEPTHUH, B COCTOSIHHH, B KOTOPOM 3apsiaKa
3aBepIlIeHa, OTPENEISIETCs] KaK KOJIMIECTBO Pa3pELICHHON K pa3psay SJIEKTPOSHEPTUH, U

OJIOK yIpaBJICHHUS YIIPABISIET MO MEHbINEH Mepe OTHUM M3 3apSAKH U pa3psiia HCTOYHUKA
IUTAHUS TaK, 9TO KOJIMYECTBO Pa3pELISHHON K pa3psay JIEKTPOIHEPTHH CTAHOBHUTCS PABHBIM WITH
OONBLINM, YeM KOJHYECTBO 3JIEKTPOSHEPTUH, HEOOXOMUMOe ISl MOJavYM Ha HarpysKy, 4ToObI
OIyCTOIINTh HCTOYHHUK I€HEPUPOBAHUS a3PO30JIs1, KOTOPBIH SIBJISETCS] HEUCTIONBb30BAHHBIM.

[0104] CormacHo myHKTY (2), B COCTOSIHUM, B KOTOPOM 3apsiika MCTOYHHMKA THTAHHS
3aBepIIeHa, CTAHOBHUTCS BO3MOJKHBIM M3PACXOIOBAHME HEHWCIIONb30BAHHOIO HMCTOYHHKA
TEHEPUPOBAHUS a3PO30JIs1  a3PO30JIbHBIM HMHTaIATOpOM. Il03TOMy MOKHO mpenoTBpaluaTh
CUTYallMI0, B KOTOPOH CTAHOBHUTCS HEBO3MOXXKHBIM T'€HEPHUPOBAHUE ad3pO30Jii B COCTOSHUH, B
KOTOPOM HMEETCsl OCTaTOYHOE KOJMYECTBO HCTOYHUKA T'€HEPUPOBAHUS adpO30Jisd, U MOXKHO
NPEAOTBPALIATh YaCTYIO 3apsAAKy HCTOYHUKA IMUTAHMS, T€M CaMbIM IIOZABIAS JErpajgalifio
UCTOYHUKA MUTaHus. J[pyruMu ClioBaMH, MOXHO AOCTHraTh KakK NPEAOTBPAIlEHUs Aerpafalun
VCTOYHMKA MUTAHMS, TaK U YIy4IIEeHNUs yI00CTBa IS TIOIb30BATEIS.

[0105] (3) Bnok nutanus cornacHo myHKTY (1), B KOTOpOM

UCTOYHUK TEeHEPUPOBAHUSI  a’3pO30Jsi  BKJIIOUAET TMEpBBbIA  OJIOK,  copmepsKaiiui
pacmbUIsIEeMy0 HArpy3Koil cpeny, W BTOpOH OJIOK, comepskalmii MCTOYHHK apomara, aJist
noOaBJIeHHs apoMaTa B PACIIBIICHHYIO Cpeny, U

OJIOK yIpaBJICHHUS YIIPABISIET MO MEHbINEH Mepe OTHUM M3 3apSAKH U pa3psiia UCTOYHUKA
MIUTAHUS TaK, 9TO KOJIMYECTBO PA3pELISHHON K pa3psay 3JIEKTPOIHEPTHH CTAHOBHUTCS PABHBIM WITH
OONBLINM, YeM KOJHYECTBO 3JIEKTPOSHEPTHH, HEOOXOMMUMOe ISl MOJa4YH Ha Harpys3Ky, 4ToObI
OINyCTOIIUTh TMPEIBAPUTENBHO OMNPEACNICHHOE YHCIIO, KOTOPOE COCTAaBJISIET OAWH WiH Oosee,
nepBoro Oyoka.

[0106] CormacHo myHKTY (3), B COCTOSIHMM, B KOTOPOM 3apsiika MCTOYHHMKA THTAHHS
3aBepIIeHa, CTAHOBUTCS BO3MOXKHBIM H3PACXOMOBAHHE MPEIBAPUTEILHO ONMPEIEIEHHOIO YHCIa
nepBoro 0JI0Ka a3po30JbHBIM HHraNsATOpoM. Harpumep, B ciiyyae, re npu OXHOM MEPBOM OJioke
MOTYT IIPUMEHSATHCSI MHOTOYHCIIEHHbIE BTOPBIE OJIOKH, CTAHOBUTCSI BO3MOYKHBIM H3PaCXO0BAHUE
MHOT'HX BTOPBIX OJIOKOB BBIITOJIHEHHEM OHOM 3apsaku. I103TOMy MOKHO MPENOTBPATUTD YaCTYIO

3apsAAKy UCTOUYHHKA MUTAHUS, TEM CAMbIM IOAABJIAA ACTPadallUi0 HCTOYHUKA TUTAHUA.
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[0107] (4) bnok nuTaHus COrNacHO MyHKTY (2), B KOTOPOM

UCTOYHUK TE€HEPUPOBAHUS  a’3p030Jsl  BKJIOUAET TMepBbIH  ONOK, copepskainuii
pachpUIsIeMyl0 Harpy3kol cpeny, W BTOpOH OJIOK, copepkaluii MCTOYHHMK apomara, auis
noOaByeHNs apoMaTa B PACIIBIIIEHHYIO Cpeny, U

OJIOK yIpaBJIeHUsI YIIPABJSIET IO MEHbILEH Mepe OTHUM U3 3apSAKH U pa3psiaa UCTOYHHKA
IIUTAHUs TAK, YTO KOJUUECTBO PA3PELUIEHHOMN K Pa3psALy 3JIEKTPOIHEPTUU CTAHOBUTCS PABHBIM WU
OONMBIINM, YeM KOJIMYECTBO 3JIEKTPOIHEPrHH, HeoOXoauMoe Ui MOAA4YM Ha HArpysKy, 4TOOBI
OMYCTOIIUTh TMPEIBAPUTEIBHO OMPEAEICHHOE YHCIO, KOTOPOE COCTAaBJIsSIeET OAMH Wi Oonee,
BTOPBIX OJIOKOB.

[0108] CormacHo myHKTy (4), B COCTOSIHUM, B KOTOPOM 3apsiika MCTOYHHKA THTAHHSI
3aBepllIeHa, CTAHOBUTCS BO3MOXKHBIM H3PacxXxOl0BaHUE IPEBAPUTENBHO ONpPENeIeHHOrO Yncia
BTOPBIX OJIOKOB a3pO30JIbHBIM ~ HMHrajnsiTopoM. Hampumep, MokeT ObITh  BBINIOJHEHA
KOH(Urypamusi, B KOTOPOH KOJHYECTBO Pa3peIleHHON K paspsay 3JIEKTPOIHEPTHMH HCTOYHHUKA
NUTAHUS] CTAHOBUTCS PABHBIM MJIM OOJIBIINM, Y€M KOJUYECTBO 3JIEKTPOIHEPIHH, HEOOXOIUMOoe
IUIE  OMYCTOLICHHS MHOTOYHCJIEHHBIX BTOPBIX OJIOKOB, 4YTOOBI O0ECIeYHTh BO3MOXKHOCTD
U3PaCXOAOBAHUSI MHOTHUX BTOPBIX OJIOKOB OTHOKPATHBIM BBIITOJIHEHHEM 3apsiiki. B 3ToM citydae
MO>KHO MTPEAOTBPATUTD YaCTYIO 3apsKy MCTOUHMKA MUTAHUS, TEM CAMbIM MOJABJISISL Erpajaliiio
VCTOYHUKA MUTAHUS.

Kpome Toro, popmupoBanreM KOHPUTYpaLUH, B KOTOPOH KOJMYECTBO Pa3pEeIleHHON K
pa3psiy 3JIEKTPO’HEPTMHM HCTOYHMKA IUTAHUS CTAHOBHUTCS PABHBIM WM OONBIINM, 4YeM
KOJINYECTBO 3JIEKTPOIHEPTUH, HEOOXOAMMOE AJIsi OMYCTOLIEHMs, HalpHMep, OJHOrO BTOPOTO
O50Ka, MOXKHO CHM3UTh €MKOCTh MCTOUHHKA IMUTAHWS, ¥ MOXHO YMEHBIIUTh pa3Mmep, BeC U
CTOUMOCTb a3pO30JIbHOTO MHrajsitopa. KpoMme TOro, mockojbky MOXKHO CHAENaTh KOJIMYECTBO
HJNIEKTPOSHEPTHU Ui W3PACXONOBAHUS OJHOTO BTOPOro OJOKA MEHBIINM, Ye€M KOJHUYECTBO
HJNIEKTPOSHEPTHU JII W3PACXONOBAHUS OJHOIO MEPBOro OJIOKA, MOXKHO CHH3HMTH €MKOCTb
HCTOYHUKA MUTAHUS, U MOXXHO YMEHBIIUTD pa3Mep, BEC U CTOMMOCTb a3pO30JIbHOTO HHTAJISITOPA.

[0109] (5) A3pO30JbHBII UHTATISTOP, BKIFOYAO M

OJIOK MUTAHMS COMJIACHO NyHKTaM (3) miu (4);

nepBbIi OJIOK; U

BTOPOH OJIOK, KOTOPBIH OIMyCTOIIAETCS OBICTPEe, YeM MEPBBbIi OJIOK, KOTOPBIN SIBISIETCS
HEHUCTIOJb30BAaHHBIM, €CIIU 0faya 3JEKTPOIHEPTUH Ha HArpy3Ky BBINOJHSETCS, KOr/la BTOPOM
OJIOK SIBIISIETCS. HEMCTIOJIb30BAHHBIM.

[0110] (6) bnok nuTtanus cornacHo myHKTY (1), B KOTOpOM

OCTAaTOK,  KOTOpBIH  MOJy4aeTcsi  BbIUUTAHHUEM  KOJWYECTBA  BJIEKTPOIHEPTHUH,
aKKyMYJIMPOBAHHOW B HCTOYHHMKE MTUTAHUS, YTOOBI BBI3BATh 3aIPELICHUE Pa3psia, U3 KOJIUIeCTBa
AKKyMYJIUPDOBAaHHON B UCTOYHHUKE MUTAHUs 3JEKTPOIHEPTUH, B COCTOSHUU, B KOTOPOM 3apsiika
3aBepLIeHA, ONPEeeNseTcsl Kak KOJIUYECTBO Pa3peLIeHHON K pa3psiy 3JEKTPOIHEPTUH, U

OJIOK yrIpaBJIeHUs YIIPABISET IO MEHbINEH Mepe OHUM M3 3apSAKU U pa3psiia UCTOYHUKA
MUTAaHMs TaK, YTO KOJUUYECTBO PA3pPELICHHON K paspsiny 3JEKTPOIHEPTUU B IEPBOM COCTOSIHUM, B

KOTOPOM YHUCJICHHbIN MMOKa3aTEIb, HOKaSI:;IBaI-OH_II/Iﬁ COCTOSAHUE, B KOTOPOM 3apsiika UCTOYHHUKA
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NUTAHUS 3aBEpIICHa, W Aerpajalys UCTOYHHWKA NMHUTAHUS SIBIISIETCS] MEHbIIEH, YeM MOpPOroBOe
3HAYeHHEe, WJIM YHCIEHHBIH MOKAa3aTesb, TMOKA3bIBAIOIIUN TEXHUYECKOE COCTOSHHE HMCTOYHHKA
IIUTAHUS, SIBJSIETCS PABHBIM WIIM OONIBIINM, YeM IOPOrOBOE 3HAUEHHE, CTAHOBUTCS] PABHBIM WU
OONBLUINM, YeM KOJHUYECTBO 3JIEKTPOSHEPruH, HEOOXOMUMOe NIl MOJavYM Ha Harpysky, 4ToObI
OIyCTOIIUTh UCTOYHUK NeHEPUPOBAHUS a3PO30JIsl, KOTOPBII ABISAETCS HEUCTIONb30BAHHBIM.

[0111] CornacHo nyHKTY (5), B COCTOSIHUHM, B KOTOPOM JI€rpaialiisi HCTOYHUKA TTHTAHHSI
ele He MpOsBIIIACh, 00ECHEeYNBAETCSI KOJINYECTBO Pa3pelIeHHON K paspsiy 3JIEKTPOSHEpPIHH,
paBHOe WK OoJIbLIIee, YeM KOJUUECTBO 3JIEKTPOSHEPTHH, HEOOXOUMOe JIs TOAA4YH Ha HATrPy3KY,
9YTOOBI OMYCTOIIUTh HEUCIIONb30BAHHBIA MCTOYHHK TeHepUpoBaHMs adpo3osis. [loatomy, make
€CJTM Ha4yaJlach Aerpafanus UCTOUHUKA MUTAHHS, MOXKHO O0ECIEUHTh TOCTATOYHOE KOJHYECTBO
AIEKTPOIHEPTHH Il OMyCTOIICHUS] HEHCIIOJIb30BAHHOTO UCTOYHUKA TE€HEPUPOBAHUS a3PO30JIsL.
Kpome TOro, CHIKEHHEM KOJMYECTBA pAa3pPELIEHHOW K pa3psily JJIEKTPOIHEPTHMU B
BBILIEYIIOMSIHYyTOM COCTOSTHUM MOJKHO COKpPATHTb €MKOCTb HCTOYHHKA THTAHUS, U MOXKHO
YMEHBLINTh Pa3Mep, BEC U CTOUMOCTb a3pPO30JIbHOT0 HHTANISITOPA.

[0112] (7) Bnok nmuTaHusi COTNIACHO MyHKTY (6), B KOTOPOM

NepBOE COCTOSIHHE TPEACTABIACT COOOW COCTOSIHME MCTOYHHMKA IHMTAHUS, KOTOPBIA
SIBJIIETCSI COBEPIIEHHO HOBBIM.

[0113] (8) bok nuranus cornacHo nyHkry (1), (6) umu (7), B KOTOpOM

OCTaTOK, KOTOPbIH  TOJYy4YaeTcs  BBIUUTAHHMEM  KOJMYECTBA  3JIEKTPOIHEPTHH,
aKKyMyJIMPOBAHHOM B UCTOYHHMKE MTUTAHUS, YTOOBI BBI3BATh 3aIIPELIeHUE Pa3psiia, U3 KOJIUIECTBa
aAKKyMyJMPOBAHHOW B MCTOYHMKE MUTAHMS HJIEKTPOIHEPTUH, B COCTOSIHUM, B KOTOPOM 3apsiaKa
3aBeplleHa, ONpeNersieTCs] KaK KOJIMYECTBO Pa3pelLIeHHON K pa3psaay dJIEKTPOSHEPTUH, U

OJIOK yrpaBJIeHUs YIIPABISET MO MEHbIIEH Mepe OHUM U3 3apsAKH U pa3psiia UCTOYHUKA
IIUTAHUS TakK, YTO KOJUUYECTBO PAa3PELIEHHON K Pa3psay 3JIEKTPOIHEPTUH BO BTOPOM COCTOSIHUY,
B KOTOPOM YHCJIEHHBIH IMOKa3aTellb, MOKA3bIBAIOIIMN COCTOSIHUE, B KOTOPOM 3apsiika UCTOUHHUKA
NUTAHUS 3aBEpIIEHA, U Jerpajalys UCTOYHUKA MUTAHUS SIBJSIETCS PaBHOM WM OOJIbIIEH, uem
NOPOrOBOE 3HAUEHHE, WIM YUCIEHHBIH TOKA3aTellb, MOKA3BIBAIOLINA TEXHUYECKOE COCTOSHUE
UCTOYHUKA MMUTAHUS, SIBJSIETCS MEHBLIUM, Y€M MOPOrOBOE 3HAYEHHE, CTAHOBUTCS PaBHBIM WU
OONBLINM, YeM KOJHYECTBO 3JIEKTPOSHEPTUH, HEOOXOIUMOe ISl MOJa4YH Ha HArpys3Ky, 4TOObI
OIyCTOIINUTh HCTOYHHUK I€HEPUPOBAHUS a3PO30JIs1, KOTOPBIH SIBJISETCS] HEUCTIONBb30BAHHBIM.

[0114] CornacHo nyHKTY (8), maske eciiu pa3BUBAETCS Aerpajanus UCTOYHUKA MUTAHUS,
BCJIEZICTBHE YEro €eMKOCTb TIIOJHOTO 3apsiia CHHXKAeTCs, O0EeCIeunBaeTcsi KOJHYECTBO
pa3peIIeHHOW K pa3psay SJEKTPOIHEPTHH, paBHOE WM OoJbliee, YeM KOJHYECTBO
3JNIEKTPOIHEPTHH, HEOOXOIMMOE U TOAa4YM Ha HArpy3Ky, 4YTOOBI ONYCTOIIUTh HCTOYHUK
TCHEPUPOBAHUS A3PO30JIsI, KOTOPBIA SIBJISETCS HEHCIIONb30BAaHHBIM. 1l03TOMY CTaHOBHTCS
BO3MOYKHBIM M3PacCXO/I0BAHHE HEHCIIOJIb30BAHHOTO HCTOYHUKA F'€HEPUPOBaHUs a3po30iisi. Kpome
TOTO, CHWKEHUEM KOJIMYECTBA PAa3PELICHHON K pa3psiiy 3JEKTPOIHEPTHUH B BBILICYTIOMSIHYTOM
COCTOSIHUM CTaHOBUTCSI BO3MOJKHBIM COKpAIIEHHE €MKOCTH HCTOYHHKA MUTAHWUSA, W MOXHO
YMEHBLINTh Pa3Mep, BEC U CTOUMOCTb a3p030JbHOT0 MHTANISITOPA.

[0115] (9) Brnok nuTaHust cOrlacHO MyHKTY (8), B KOTOPOM
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BTOpPOE€ COCTOSIHHE NPEACTaBIsieT COOOM COCTOSHHE, B KOTOPOM OJIOK yIpaBiIeHUs
IETEKTUPYET Nerpalaliuio NCTOYHUKA MUTAHUS HJTH TIPEAOTBPALIAET 3aPsiAKY U pa3psii HCTOUHUKA
ITUTAHUS.

[0116] (10) bnok nuranus coriacHo odomy u3 myHkToB (1)—(9), B koTopom

OJIOK ynpaBJieHHs! BBITIONHSET 3apsAAKY UCTOUHMKA MUTAHUS TAK, YTO UCTOYHUK ITHTAHUS
HE MEPEXOJUT B COCTOSIHUE TTOJIHOTO 3apsizia.

[0117] CornacHo myHKTy (10), MOKHO COKpPAaTUTh BpeMsi, HEOOXOIUMOE Jisi 3aBEePIIEHHSI
3apsAKU UCTOYHHKA MATAHMUS.

[0118] (11) bnok nuranus coriacHo nyHKTY (10), B KOTOpOM

OJIOK yIIpaBJIEHHs BBIMOJHSET 3apsAAKY MCTOYHHKA TUTAHUS TaK, YTO 3HAUYEHHE BEPXHETO
npenena SOC, nokaspiBarolee OTHOLIEHHE KOJIUYECTBA 3JIEKTPOSHEPTUH, aKKyMYyJIUPOBAaHHOMN B
UCTOYHHUKE MMUTAHUS, K EMKOCTH TIOJTHOTO 3apsiia UCTOYHHKA TUTAHUs], CTAHOBHUTCS PABHBIM WIIH
MEeHbIITNM, 4eM 95%.

[0119] CornacHo nyHkTy (11), eMKOCTh HCTOYHHKA NIUTAHUSI HACTPAUBAETCS Ha OOJbIIee
3HaYeHHE TaK, YTO MOJXKHO IIOIBOAHMTH JJIEKTPOIHEPTHI0 OOJbIle, YeM 3JIEKTPOIHEPTHS,
HeoOXonuMast 1Isl OIYCTOIIEHUS] HCTOYHHUKA T€HEPUPOBAHMS a3pO30Jisi HATPY3KOH B COCTOSIHUM,
B koTopoM SOC cocrasysier 95%. IlosToMy, naske eciau pa3BUBAETCS Aerpajgalus UCTOYHHKA
IUTAHUS, BCJIEACTBUE YEr0 CHIIKAETCS €MKOCTb, MOJKHO OOECIEYHTb 3JEKTPOIHEPTHIO IS
U3PACXOJOBAHUSI MCTOYHUKA T'€HEPHUPOBAHUS a’pO30Jis, M MOXKHO YBEJIHYUTH CPOK CIY>KOBI
a3pO30JIbHOTO MHTAISITOPA.

[0120] (12) bnok nuranus coriacHo nyHKTY (11), B KoTOpOM

OJIOK yIIpaBlIeHHsl BBIOJHSET 3apsAAKY UCTOUHHKA MUTAHUS TaK, YTO 3HAUEHHE BEPXHErO
npenena SOC, nokaspiBarolee OTHOLIEHHE KOJIUYECTBA 3JIEKTPOSHEPTUH, aKKyMYyJIUPOBAaHHOMN B
UCTOYHUKE MMUTAHUA, K €MKOCTH IOJHOTO 3apsiia UCTOYHMKA MUTAHUs, CTAHOBUTCS PaBHBIM WU
MeHbIIUM, 4yeM 90%.

[0121] CornacHo nyHKTY (12), eMKOCTh HCTOYHHKA MIUTAHUSI HACTPAUBAETCS Ha OOJIbIIee
3HAYEHHE TaK, YTO MOXKHO TMOJABOAMTH JJIEKTPOIHEPrHI0 OOJbIIe, YeM 3JIEKTPOIHEPTHs,
HeoOXonuMast IJIsl OMyCTOIIEHUS] UCTOYHUKA T€HEPUPOBAHMS a3PO30Jisi HATPY3KOHM B COCTOSIHUMY,
B kotopoM SOC cocrtaBnsier 90%. IlosTomy, naxke ecnu pa3BUBaeTCs Aerpajgaliis UCTOYHHKA
NUTAHUS, BCJIEACTBUE YEro CHIKAETCS €MKOCTh, MOKHO OOECIEYHTb SJEKTPOIHEPTHIO IS
U3PACXOJOBAHUSI MCTOYHUKA TCHEPHUPOBAHUS a’pO30Jis, M MOXKHO YBEJIHYUTH CPOK CIYKOBI
a3pO30JIbHOTO MHTAJISITOPA.

[0122] (13) Crocob® ympaBieHUs HCTOYHHUKOM MHTAHUS a3pO30JbHOTO HHIAJSTOPA,
OpUYeM a3pO30JIbHBIA HHTANSTOP BKJIIOYAET HMCTOYHHK IMTAaHHS, KOTOPBIA BBIMOJHEH C
BO3MOYKHOCTBIO TOJBOJIUTH 3JIEKTPOIHEPTHUI0 K HArpy3Ke Uil TeHEPUPOBAHHS a3pO30Jsd U3
UCTOYHHKA TE€HEPUPOBAHUS a3PO30JisA, MpUYeM Crocod YIpaBieHHss HCTOYHHKOM MHTaHHUS
BKJTFOUAET:

CTaUIO YIPABICHHS Ul YIIPABJICHUS 1O MEHbIIEH Mepe ONHUM W3 3apsgKd U paspsiza
UCTOYHHKA MUTAHUS TAK, YTO UICTOYHUK MTUTAHUS HE CTAHOBUTCS NMPULIEIIINM B OHO UK 00a U3

COCTOSIHUS TIOJTHOTO 3apsifia U COCTOSIHUSA MPEKpalleHus pa3psiaa.
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[0123] (14) ITporpamma ympaBieHHsI UCTOYHUKOM IMHUTAHUS a3PO30JBHOIO MHTAJATOPA,
NpUYEeM ad3pO30JIbHBIM HHTANSATOP BKJIIOYAET HCTOYHUK IIMTAHWS, KOTOPBIH BBINOJHEH C
BO3MOXKHOCTBIO IOJBOJIUTH 3JIEKTPOIHEPTUI0 K HArpys3ke s TeHEPUPOBAHMSA a’3pOo30Jsd U3
UCTOYHHKA T'€HEPUPOBAHUS a3PO30Jisi, NMPHUUYEM IpOrpaMma yIpaBJIeHUs] NCTOYHHUKOM IUTAaHUS
o0ecreynBaeT BBINOJIHEHHE KOMITBIOTEPOM:

CTauM YIPABJIEHUs ISl YIPABJICHUS 10 MEHbLIEH Mepe OAHUM U3 3apsAKH U paspsiza
MCTOYHHMKA MUTAHMS TAK, YTO UCTOYHUK MUTAHUS HE CTAHOBUTCS NPUILEALINM B OJJHO HJIH 00a 13
COCTOSIHUSI TIOJTHOT'O 3apsiia U COCTOSTHUSI MPEKPALICHUs paspsiia.

[0124] Cornacho nyHkTam (13) u (14), MOCKOJIbKY UCTOYHHUK MUTAHUS YIIPABIISETCS TaK,
YTO UCTOYHHMK IMUTAHUS HE CTAHOBHUTCS MPUIIEALTUM B OJHO WM 00a W3 COCTOSHUS MOJHOTO
3apsiia U COCTOSIHHSI MPEKPAINEHUs paspsiia, MOXKHO MPENOTBpAIlaTh AETPafallMi0 MCTOYHHKA
nuTaHus. boyee KOHKPETHO, B yCTPOHCTBAX, KOTOPbIE MOTYT YACTO UCTIOIB30BATHCS U 3aPSIKATHCS
U Pa3psDKaThCs, TAKUX KaK a3PO30JIbHBIE HHTAIATOPHI, BBITOJHEHUEM TAKOTO YIIPABJICHUS MOYKHO
NPEAOTBPALIATh JETPANALNI0 UX HCTOUYHHUKOB IMUTAHHS, TEM CAMbIM YIUIHHSS CPOK CITY>KOBI
ycTpoicTB. B nononHenne, MOXXHO nosty4daTh 3Q(EeKT 3KOHOMHUH SHEPTUH.

[0125] Cornacuo nynkTtam (1), (13) u (14), MOCKOIBKY UCTOUHHK NMHUTAHUS YIIPABIISAETCS
TaK, YTO UCTOYHHK IMUTAHUS HE CTAHOBUTCS MPHUIIEALTHM B OJTHO WJIH 00a M3 COCTOSHUSI TIOJIHOTO
3apsiia U COCTOSIHHSI MPEKpAINEHUs paspsiia, MOXKHO NMPENOTBpAINATh AETrPajaliii0 MCTOYHHKA
nuTaHus. bonee KOHKPETHO, B yCTPOHCTBAX, KOTOPbIE MOTYT YACTO UCIIOIb30BATHCS U 3aPsKATHCS
U Pa3psDKaThCS, TAKUX KaK a9PO30JIbHBIE HHTAIATOPBI, BHITOJHEHUEM TAKOTO YIIPABJIEHUS MOYKHO
NPeAOTBPALIATh AETPajalMi0 UX HUCTOYHHUKOB MHUTAHUS, TEM CAMbBIM YIUIMHAS CPOKHU CIY>KOBI
ycrpoiicTs. ITosTomy nocruraercst 3¢p¢ekT 3KOHOMUU YHEPTUH, B KOTOPOM MOKHO UCIIOJIB30BATh
MCTOYHUK ITUTAHUS B TEUEHUE JIJIUTEIBHOIO BpEMEHU 0€3 3aMEHBI Ha COBEPIIEHHO HOBBIH.

[0010] CormacHo HacTosAlLIEMYy H300PETEHHIO, MOXHO NPEAOTBPALIATh YXYAIIECHUE

paboTOCTIOCOOHOCTH UCTOYHUKA MTUTAHUSI.
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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

OJIOK ynpaBieHus], KOTOPBIH BBHIIOJHEH C BO3MOXXHOCTBIO YIIPABJIEHUS 110 MEHbIIEH Mepe
OJIHUM U3 3apsAKU U pa3psiAa UCTOYHMKA NMUTAHUS TaK, YTO UCTOYHUK MUTAHUS HE CTAHOBUTCS
NPUIIEALIINM B OZHO HJIH 002 U3 COCTOSIHUS ITOJTHOM 3apsAKH M COCTOSIHUS ITPEKPALeHHsI pa3psiaa,
npuyemM

OCTaTOK, KOTOpPBIA  MOJYy4aeTcsi  BBIMUTAHHMEM  KOJMYECTBA  JJIEKTPOIHEPTHUHU,
AKKYMYJIMPOBAHHOW B MCTOYHHMKE MTUTAHUS, YTOOBI BBI3BATh 3AMPELICHUE Pa3psiia, U3 KOJUIECTBA
AKKyMYJIMPOBAaHHON B MCTOYHMKE MUTAHUS BJIEKTPOSHEPIUH, B COCTOSHUH, B KOTOPOM 3apsiika
3aBEpLICHA, ONPENENAETCs KaK KOJIMYECTBO Pa3pelleHHON K pa3psaay 3JIeKTPOSHEpPruy, U

OJIOK yTIpaBJICHHUS YIIPABISIET MO MEHbINEH Mepe OTHUM M3 3apSAKH U pa3psiia UCTOYHUKA
MUTAHUSA TAK, YTO KOJIUYECTBO PA3pELIEHHON K pa3psaay 3J€KTPOSHEPruU B IEPBOM COCTOSIHUM, B
KOTOPOM YHCJIEHHBIN MOKA3aTeNb, MOKA3bIBAIOLINI COCTOSHUE, B KOTOPOM 3apsi/Ika UCTOYHHUKA
NUTaHUs 3aBeplIeHa, U COCTOSHUE JerpajallMi HCTOYHHMKA MUTAHUS SBJSIETCS PaBHBIM WM
OONBLINM, YeM ITOPOTrOBOE 3HAUEHHE, HITH YHCICHHBII MTOKa3aTelb, TOKA3bIBAIOIINN TEXHUIECKOE
COCTOSIHME HCTOYHMKA MUTAHMs, SBJISIETCS MEHBIIMM, 4€M MOPOroBOE 3HAYEHHE, CTAHOBUTCS
pPaBHBIM WM OONBIINM, YeM KOJIMYECTBO SJIEKTPOSHEPTHH, HEOOXOAMMOe MJsl MOAa4YH Ha
HArpy3Ky, 4YTOOBI OIYCTOIIWTh MCTOYHUK TE€HEPUPOBAHMS adPO30Jis, KOTOPBIA SBISETCS
HEHUCIIOIb30BAHHbIM.

2. bnok nuTtaHus no 1. 1, B KOTOPOM

HepBOe COCTOSIHME TPENCTaBisieT coOOil COCTOsiHME, B KOTOPOM OJIOK yIpaBieHUS
JNETEKTUPYET AeTPafaliiio HCTOYHUKA TUTAHUS WU IPEJOTBPALLAET 3apsAKY U pa3psii UICTOYHHUKA
MUTAHMA.

3. bnok nutanus no 1. 1 unu 2, B KOTOpOM

UCTOYHUK TEeHEPUPOBAHUSI  a’3pO30Jsi  BKJIIOUAET TMEpBBbIA  OJIOK,  copmepsKaiiui
pacmbUIsIEeMy0 HArpy3Koil cpeny, W BTOpOH OJIOK, comepskalmii MCTOYHHK apomara, aJist
noOaBJIeHHs apoMaTa B PACIIBIICHHYIO Cpeny, U

OJIOK yIpaBJICHHUS YIIPABISIET MO MEHbINEH Mepe OTHUM M3 3apSAKH U pa3psiia UCTOYHUKA
MUTAHUSA TAK, YTO KOJIUUYECTBO PA3PELIEHHOM K pa3psiAy 3JEKTPO3HEPTUU CTAHOBUTCS PABHBIM UJIU
OONBLINM, YeM KOJHYECTBO 3JIEKTPOSHEPTHH, HEOOXOMMUMOe ISl MOJa4YH Ha Harpys3Ky, 4ToObI
OINyCTOIIUTh TMPEIBAPUTENBHO OMNPEACNICHHOE YHCIIO, KOTOPOE COCTAaBJISIET OAWH WiH Oosee,
nepBoro Oyoka.

4. bnok nutanus no 1. 1 unu 2, B KOTOpom

UCTOYHUK TE€HEPUPOBAHUS  a’3pO30Jsl  BKJIIOUAET TMEpBBIH  OJOK, copepskaiui
pacmpUIsIEeMyI0 Harpy3kol cpeny, W BTOpOH OJIOK, copepkalmuii MCTOYHHMK apomara, s
noOaByeHNs apoMaTa B PACIIBIIICHHYIO Cpeny, U

OJIOK yrIpaBJIeHUs YIIPABISET MO MEHbINEH Mepe OHUM U3 3apSAKH U pa3psiia UCTOYHUKA

IMUTAHUA TAK, YTO KOJIUYICCTBO pa3peu1eHHoi/'I K paspsay SJICKTPOSHEPTHUU CTAHOBUTCS paBHbIM WA
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OONBLINM, YeM KOJMUYECTBO 3JIEKTPOSHEPTUH, HEOOXOMUMOe sl MOJa4YM Ha HarpysKy, 4TOObI
OIyCTOIIUTh IPEIBAPUTENBHO OMNPEAENICHHOE YHCIIO, KOTOPOE COCTAaBJISET OAMH Wiu Oosee,
BTOpOTro OJI0Ka.

5. A3pO30JIbHBIN UHTAJIATOP, COACPIKALIUI:

OJIOK MTUTAaHMSI T10 I1. 3 UK 4;

nepBbIii OJIOK; U

BTOPOH OJIOK, KOTOPBIH OMyCTOIIAeTCsl ObICTpee, UeM IMepBblii OJIOK, KOTOPBIH SIBIISIETCS
HEHUCTIOJIb30BAaHHBIM, €CJIU I0f[aua 3JIEKTPOIHEPTrUH Ha HArpy3Ky BBIMIOJHSETCS, KOr/ia BTOPOM
OJIOK SIBIISIETCSI HEMCTIONIb30BAHHBIM.

6. biok nutanus no 1. 1, B KOTOpoM

OJIOK yNpaBJIEHHsI BBIMOJHSET 3aPsAKY UCTOYHUKA MTUTAHUS TaK, YTO UCTOYHHUK MUTAHUS
HE CTAHOBUTCS MPULIEILIINM B COCTOSIHHE MIOJHOTO 3apsfa.

7. bnok nutanus 0o 1. 6, B KOTOPOM

OJIOK yIIpaBIIEHHs BBIOJHSET 3apsAAKY UCTOYHHKA MTUTAHUS TaK, YTO 3HAUYEHHE BEPXHETO
npefesa COCTOSIHMSI 3apsiia, [OKa3bIBAIOLEe OTHOLIEHHE KOJMYECTBa 3JIEKTPOIHEPTHUH,
aKKyMYJIUPDOBAaHHON B MCTOYHMKE MUTAaHUSA, K €MKOCTH MOJHOrO 3apsiia MCTOYHMKA MUTAHUS,
CTaHOBUTCSI PaBHBIM WJIM MEHbIINM, 4eM 95%.

8. biiok nmutanus no n. 7, B KOTOpOM

OJIOK yIIpaBlIeHHs BBIMOJHSET 3apsAAKY UCTOYHHKA MUTAHUS TaK, YTO 3HAUEHHE BEPXHETO
npefesa COCTOSHMSI 3apsifia, IOKA3bIBAIOLEE OTHOLIEHHE KOJMYECTBA 3JIEKTPOIHEPTHUH,
AKKyMYJIUPDOBAHHON B MCTOYHMKE MUTAHUSA, K €MKOCTH IMOJHOrO 3apsifa MCTOYHUKA MUTAHUS,
CTaHOBUTCSI PAaBHBIM WJIM MEHbIINM, 4eM 90%.

9. Croco0 ympaBieHUs] UCTOUYHHKOM MHUTAHHUA a3PO30JbHOTO MHIAIATOPA, IMPUYEM
ad>PO30JIbHBII MHIAISITOP BKJIIOYaeT B ce0s MCTOYHUK IUTAHUS, KOTOPBI BBIMIOJHEH C
BO3MO)KHOCTBIO TOABOJAUTDL 3JIEKTPOIHEPTHIO K HArpy3ke sl TeHEPUPOBAHUS a3po30Jid W3
UCTOYHUKA TE€HEPUPOBAHUS adPO30JisA, MPUYEM CIOCO0 YMpaBieHHs HCTOYHHUKOM MHTaHUS
BKJIFOYAET:

CTaJlUI0 YIIPaBJIEHUS ISl YIPABIEHUS MO MEHbLIEH Mepe OIHUM U3 3apsIKu U paspsaa
UCTOYHUKA MUTAHUSI TAK, YTO UICTOYHUK MUTAHUS HE CTAHOBUTCS NMPULIEIIIUM B OHO MJIH 00a 13
COCTOSIHUSI TIOJTHOTO 3apsifia U COCTOSIHUS MPEeKpalleHus pa3psiaa, mpuieM

OCTAaTOK,  KOTOPBIH  IONy4yaeTcsi  BbIUUTAHUEM  KOJIWYECTBA  BJIEKTPOIHEpPTHuH,
aKKyMYJIMPOBAHHOW B HCTOYHHMKE MTUTAHUS, YTOOBI BBI3BATh 3aIIPELICHUE Pa3psia, U3 KOJIUIECTBA
aKKyMYJIUPDOBAaHHON B UCTOYHHUKE MUTAHUsI JEKTPOIHEPTUH, B COCTOSHUM, B KOTOPOM 3apsiika
3aBepllIeHa, ONpeeNsieTcs Kak KOJMYECTBO Pa3pelleHHON K pa3psiiy SJEKTPOIHEPTUH, U

croco0 ympaBJIeHHs HWCTOYHUKOM IUTAHWUSA JONOJHHUTENBHO BKJIOYAET CTAIHIO
yIOpaBleHusl I yIpaBJIEHUs IO MEHbLIEH Mepe OJHUM U3 3apsiiKu U paspsiia MCTOYHHUKA
MUTAaHMs TaK, YTO KOJUUYECTBO Pa3peLIeHHON K paspsiay 3JEKTPOIHEPTUU B IEPBOM COCTOSIHUM, B
KOTOPOM UUCJIEHHBbIN MOKa3aTesb, MOKAa3bIBAIOIIUN COCTOSHHUE, B KOTOPOM 3apska MCTOUYHUKA
NUTAaHWs 3aBEpLIEHA, U COCTOSHUE JerpajallMi UCTOYHUKA MUTAHUS SBJSIETCS PaBHBIM WM

6()J’Ib].HHM, YEM IMOPOroBOC 3HAYCHUEC, TN YHUCJIEHHBIN IIOKa3aTeElIb, MOKAa3bIBAIOIINN TEXHUYECKOE
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COCTOSITHME HCTOYHHUKA MUTAHUSA, SBJIAETCS MEHBLINM, Y€M IOpOroBO€ 3HAUYE€HUE, CTAHOBUTCS
paBHBIM WM OONBIINM, YeM KOJIMYECTBO BJEKTPOSHEPTHH, HEOOXOAMMOEe MJisl MOAa4YH Ha
HArpy3Kky, 4YTOOBI OIYCTOIIWTh MCTOYHUK TE€HEPUPOBAHMS adPO30Jis, KOTOPBIA SBISETCS
HEHUCIOJb30BaHHBIM.

10. KoMmnbroTepHO-UNTaEMBbIll HOCUTENb JAHHBIX, COAEPKALINI NPOrpaMMy YIpaBJIeHUS
HUCTOYHUKOM IMUTAHMs a3pO30JIbHOTO MHTAIATOPA, MPUYEM a3PO30JbHBIM MHIAATOP BKIIIOYAET
UCTOYHUK IUTAHUSA, KOTOPBIM BBINOJHEH C BO3MOXKHOCTBK) IOJABOAMTH 3JIEKTPOSHEPTHIO K
Harpy3ke /Uil TeHEpHUPOBAaHUS a’po30Jisi M3 HCTOUYHMKA TE€HEPUPOBAHMS adpO30Jis, MPUYEM
NpOrpaMMa yIpaBieHUss ICTOYHUKOM IMUTaHKUsI 00ECTIEYNBAET BBIMOJIHEHHUE KOMITBEOTEPOM:

CTaJlu{ yIPaBIEHHUs ISl YIIPABJIEHUs IO MEHbLIEH Mepe ONHUM M3 3apsAKu U paspsiaa
UCTOYHUKA MUTAHUSI TAK, YTO UCTOYHUK MTUTAHUS HE CTAHOBUTCS MPULIESIIIIAM B OHO MJIH 00a 13
COCTOSIHUSI TIOJTHOTO 3apsifia U COCTOSIHUS MPEeKpalleHys paspsiaa, mpuieM

OCTAaTOK,  KOTOPBIH  IONy4yaeTcsi  BbIUUTAHUEM  KOJWYECTBA  BJIEKTPOIHEpPTHUH,
AKKyMYJIMPOBAHHOW B HCTOYHHMKE MTUTAHUS, YTOOBI BBI3BATH 3aIIPELICHUE Pa3psia, U3 KOJIUIEeCTBA
aKKyMYJINPDOBAaHHON B UCTOYHHKE MUTAHUS JEKTPOIHEPTUH, B COCTOSHUM, B KOTOPOM 3apsiika
3aBepllIeHa, ONpeeNsieTcs Kak KOJIUYECTBO Pa3pelleHHON K pa3psiiy SJEKTPOIHEPTUH, U

nporpaMMa  yNpaBjI€HHWs  WUCTOYHMKOM  IUTAaHUS ~ OOECNEeuMBAeT  BBIOJHEHHE
KOMIIBIOTEPOM JIOTIOJHUTENIBbHO CTaJUU YIIPABJIECHU AJI YIPABIEHUS O MEHbIIEH Mepe ONHUM
U3 3apsAAKd U paspsAa MCTOYHMKA MUTAHUS TaK, YTO KOJUYECTBO PA3pPELIEHHON K pa3psnly
3JIEKTPO3HEPTUU B NEPBOM COCTOSIHUM, B KOTOPOM YHCIIEHHBIM INOKa3aTesb, MOKa3bIBAOIIUMN
COCTOSIHME, B KOTOPOM 3apsilka MCTOYHUKA IMUTAHHUS 3aBEPIIEHA, U COCTOSHUE Jerpajaluu
UCTOYHUKA TUTAHUS SIBJIIETCS] PABHBIM HIIH OOJIBININM, Y€M [TOPOrOBOE 3HAUEHNE, WIIH YUCIICHHBIN
NOKa3aTeJb, NOKA3bIBAIOLINI TEXHUYECKOE COCTOSHUE UCTOUYHUKA NMUTAHUS, SIBJISIETCS] MEHBLINM,
YeM [TOPOrOBOE 3HAYEHHE, CTAHOBHUTCS PABHBIM WJIN OOJIBLINM, YeM KOJIMYECTBO 3JIEKTPOIHEPTHH,
HEeoOXOAMMOe IS [TOJJaYH Ha Harpy3Ky, YTOOBI OIyCTOLINTh HCTOYHUK T'€HEPHPOBAHUS a9PO30JIs,
KOTOPBIH SIBJISI€TCS] HEUCIIONIb30BAHHBIM.

ITo noBepenHocTH
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EAIIB/OI1-2

EBPA3ZHIHCKOE IIATEHTHOE BEIOMCTBO

Homep eBpasuiickoii 3asBku:

OTYET O [IATEHTHOM

INIOUCKE 201992331
(crates 15(3) EATIK u npasuo 42
IMatenTtHO# nHCTpYKUUK k EATIK)

Jlara noxauu: 30/10/2019 |,Ha'ra HCNpalMBaeMOro npuopurera: 31/10/2018

Hassanue u3obperenus: BJIOK IMTUTAHUS IS ADPO30JIbHOIO MHIAJISITOPA, ABPO30JIbHBIM UHIAJISITOP, CIIOCOB YIIPABJIEHUS
HUCTOYHHUKOM [MUTAHHUS ADPO30JIBHOI'O HUHTAJIITOPA, U MPOTPAMA YIIPABJIEHUS UCTOYHHUKOM
TTMTAHUS ASPO30JILHOI'O UHI'AJISTOPA

Baseutens: JKAINTAH TOBAKKO MHK.

] HexoTopbie nyHKTLI JopMyJibl He NOAEKAT NOMCKY (CM. pa3aes | 1oNoNHHTEALHOr0 JUCTA).
[ Eauucrso n3o0perenns He cobaloaeno (cm. pasaen II gonosHuTenLHOro JiHCcTa)

A. KTACCUOHNKALIUA NIPEAMETA U30EPETEHUA: A24F 47/00 (01/01/2020)
HO02J 7/00(01/01/2006)
HOIM 10/44 (01/01/2006)
HOIM 10/48 (01/01/2006)

Cornacno MexayHapoaHo#H naTeHTHOH knaccudukauuu (MIK)
b. OBJIACTb ITOHUCKA.:

MUHHMYM IPOCMOTPEHHOM NOKYMEHTALNH (CUCTEMA KiIaCCU(PUKALNK U BHAekch MITK)
IA24F 47/00, A61L 9/03, H02J 7/00, HO1M 10/44, HOIM 10/48

Jlpyras npoBepeHHast JOKYMEHTALHs B TOW Mepe, B KaKOM OHa BKJIIOYEHA B 06]1aCTh MOUCKa:
B. JOKYMEHTBI, CHUTAIOIHUECS PEJIEBAHTHBIMHU

Kareropus* CcBIIKH Ha IOKYMEHTBI C YKa3aHHeM, IIe ITO BO3MOXHO, PEICBAHTHBIX YacTeil OTtHOCHTCA K TYHKTY Ne
A EA 201390737 A1 (OUJTUIT MOPPUC TMTPOJJAKTC C. A.), 30.09.2013 r. 1-10
A WO 2012/085205 A1 (PHILIP MORRIS PRODUCTS SA), 28.06.2012 . 1-10
A WO 2015/130598 A2 (R. J. REYNOLDS TOBACCO COMPANY), 1-10
03.09.2015 r.
A EA 201791039 A1 (JI:KAIIAH TOBAKKO HHK)), 29.09.2017 r. 1-10

D HOCNeAyIoIMe IOKYMEHTHI YKa3aHbl B NPoAoIDKeRuH rpadsl B D JIaHHbIC O NATEHTAX-AHAIOraxX YKa3aHbl B IPUIOKEHHH

* Ocobble KATETOPUH CCbITIOUHBIX JOKYMEHTOB:

"A" IOKYMEHT, ONpeaensiomuii oG ypoBeHb TEXHHKH

"E" 6osice paHHHIl AOKYMEHT, HO OMyOIMKOBaHHBIN HA JATy N0A24H

eBpa3nACKOi 3aABKH WK NIOCNIE Hee

"O" NIOKYMEHT, OTHOCALINIACS K YCTHOMY PAcKpPBITHIO, SKCIIOHH-

POBAHHIO M T.A.

"P" JOKyMEHT, ony0IMKOBAHHBIIf 10 AATHI [0Ja4H €BPA3UIICKON 3aiBKH,
HO NOCJIE AaThl HCIIPALIUBAEMOrO MPHOPUTETA

'D" JOKYMEHT, NpUBEACHHbII B €BPa3HICKOl 3a1BKe

"T" 6onee NO3aHHI NOKYMEHT, ONyGIMKOBaHHBIH MOCHE JaThl IPUOPHUTETA K
NpHMBE/ICHHBIH JUTR NOHHMaHUA U300peTeHUA

"X" ROKYMEHT, UMeIoLIunii Hanbosee 6IM3K0e OTHOLLEHHE K MPEAMETY MIOHCKA,
NOpOYaIlMi HOBH3HY MM H300peTaTeIbCKMA YPOBEHB, B3ATHIN B OTACIBHOCTH

"Y" AOKYMEHT, MMetoLuMi Hanbonee 61M3K0e OTHOLIEHHE K NPEAMETY MOHCKA,
NopoYallHii N306PETaTENbCKUI YPOBEHD B COMETAHHH C APYTHMH AOKYMEHTaMH TOM
M€ KaTeropuu

"&" NOKYMEHT, ABNAIOIIMKACSA NATCHTOM-aHaIOroM

"L" JOKYMEHT, NPUBEACHHBIN B APYTHX LENAX

Jlata neficTBUTENBHOTO 3aBepLieHus naTenTHOrO noucka: 24/01/2020 /
YnonHoMoueHHOE JRLO:

I'naBHbIl 3xCriepT A. A. CmupHOB
Ortaena ornena MeXaHUKH, GU3UKH 1

. 61-61*
1€KTPOTEXHUKH Teneon: +7(495)411-61-61*315
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