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OIIMCAHUE U30BPETEHUA
2420-560816EA/042
BJIOK IUTAHUSA TJIA ADPO30OJIBHOI'O UHT' AJIATOPA, A TAKKE CIIOCOB

YIIPABJIEHUA U TIPOI'PAMMA YIIPABJIEHUSA TAHHBIM BJIOKOM ITUTAHUA

OBJIACTh TEXHHKH, K KOTOPOHM OTHOCHUTC U30EPETEHUE

[0001] Hacrosimee wu3zoOpeTeHHME OTHOCHTCS K OJIOKY THUTAHUS ISl a3PO30JIBHOTO
UHTaJISITOpa, a TaKXKe CIoCo0y YIpaBlieHHUs v POrpaMMe YIIpaBieHHs OJIOKOM MUTAHUS.

YPOBEHb TEXHWUKU U30BPETEHUA

[0002] Asposzoneobpasyromiee yCTpOHCTBO, PacKpbITOE B TATEHTHOM JOKyMeHTe |,
U3MepPSIET HAIPSDKEHUE MEKAY BBIBOJAMH MCTOYHHMKA CHAOXKEHUS 3JIEKTPOIHEPTHEH B MpoLecce
NPUMEHEHUST  a3po30JIeo0pasyroImero  yCTpOHCTBA M KOHTPOJMPYET,  SBISIETCS  JIK
COOTBETCTBYIOIIIEE HATPSDKEHHE HIDKE IMOPOra HAIPSIKEHUSI B MPOU3BOJbHBI MOMEHT BPEMEHU
MyTeéM ero cpaBHeHUss C moporoM. (OJHAKO, MOCPEACTBOM HM3MEPEHUS TOJBKO TaJACHUs
HaNPSDKEHUST HEBO3MOXKHO OMpPENeIUTh, TpeOyeTcs I BCEro JIMIIb MOA3APSAUTh aKKyMYJISITOP,
WIA aKKyMYJSITOP COCTApHJICS HACTONBKO, 4TO Tpelyercst 3ameHa. Ilo nmaHHOW mpuUYHHE,
aspo3oneobpasyromee yCTPONWCTBO, PACKPBITOE B MATEHTHOM JAOKYMEHTe 1, OTCIIeKHBaeT
NMaJieHUEe HAMpPsDKEHUs MO CTaTyCy 3aperuCTPUPOBAHHBIX JAHHBIX HCIIOJb30BAHUS U BBIAAET
CHUTHAJI, KOrzia TpedyeTcs 3aMeHa aKKyMYJISITOpa.

[0003] [[TarenTHsiii nokymeHT 1] JP-T-2017-514463

[0004] Abspozoneobpasyrolnee yCTPOHCTBO, PAcCKpbITOE B TATEHTHOM JOKyMeHTe |1,
MOKET BBITIOJHSATh ONPEETICHUE CTAPEHUs aKKyMYJISITOPa, HO HE MOXKET OINpPENeNsATh KOPOTKOE
3aMbIKaHME  aKKymyJjsitopa.  J[si  JOMOJIHUTENbHOrO  TOBBILIEHHWS — 0€30MacHOCTU
adpo30sie00pas3yroIero ycTpoiictea B Ciydae, €CIM IPOMCXOAMT BHYTPEHHEE KOPOTKOE
3aMbIKaHHE, KOTOPOE O3HA4aeT KOPOTKOE 3aMBbIKAHUE, KOTOPO€ MPOUCXOAUT B HCTOUYHHUKE
MUTAHUS, WM BHELIHEE KOPOTKOE 3aMbIKaHHE, KOTOpPO€ O3HAa4daeT KOPOTKOE 3aMbIKAHUE,
KOTOPOE MPOUCXOANUT BHE HCTOYHUKA IMUTAHMS, JKEJIATEIbHO ONPENeisiTh KOPOTKOE 3aMbIKAHHUE.

[0005] Llenpro HacTOsIEr0O W30OpPETEHHS SIBISIETCS CO3MaHHE OJIOKA MHTAHUS st
a3PO30JILHOTO MHTAJISITOPA U CIOCco0a YIpaBIeHus: U IPOrPaMMbI YIIPABJIEHUsT OJIOKOM MUTAHUS,
CNIOCOOHBIX BBIMOJIHSTE ONpPeAeSieHHe KOPOTKOTO 3aMbIKAHUST UCTOYHUKA TTUTAHMSI.

CYIIHOCTDb U3OBPETEHUA

[0006] B cooTBeTcTBMM C acCmEeKTOM H300peTeHHs Mpenyiaraercs OJIOK MUTaHUS IS
A3PO30JILHOTO HWHTAJIITOpa, MPU 3TOM OJIOK MUTAHUS CONEPIKUT. HWCTOYHUK TUTAHUS,
BBITIOJTHEHHBIN C BO3MOKHOCTBIO Pa3psiKaTh SHEPTHIO B HATPY3KY Uit 0Opa30BaHUs a3pO30Jis U3
UCTOYHUKA a’po30Jisi; OJIOK YMpaBJeHHs, BBIMOJHEHHbIH C BO3MOXHOCTBIO YIIPABJICHHS
UCTOYHUKOM TIMTAHUS, W JAaTYUK, BBIMOJHEHHBIH C BO3MOXKHOCTBIO BbIAAUYHM 3HAYEHUS,
3aBUCUMOTO OT OCTaBIIEroCsl 3apsiia WCTOYHHKA THUTAHUS, NpUYeM OJIOK YIIpaBJICHUS
omnpenenseT KOPOTKOE 3aMbIKaHHUE UCTOUHUKA MUTAHUS 110 BBIXOAHOMY 3HAUEHUIO ATYUKA.

KPATKOE OITMCAHUE YEPTEXENU

[0010] @wr. 1 - BUA B MEPCIEKTHBE a3PO30JbHOTO HHIAIATOPA, 000PYIOBAHHOTO OJIOKOM

NUTaHuA B COOTBETCTBUU C BAPUAHTOM OCYIIECTBIICHUS HACTOALICTO I/1306peTeHI/IH.



@ur. 2 - 1pyroii BUA B MEPCIEKTUBE a3PO30JbHOI0 HHIANIATOPA, MOKa3aHHOTO Ha ¢ur. 1.

@ur. 3 - BUA B pa3pe3e a3pO30JIbHOTO HHTAISITOPA, TOKAa3aHHOTO Ha dur. 1.

@ur. 4 - BUA B NEPCHEKTHBE OJIOKA MUTAHMSL.

@ur. 5 - cxema 3JIEKTPUIECKUX COCTUHEHUIN a3PO30JIbHOIO UHTAJIATOPA.

@ur. 6 - 6nok-cxema O6JI0Ka TUTAHHUS.

@ur. 7 - 6nok-cxema 6J10ka AUATHOCTHKH COCTOSTHHUSL UCTOUHHMKA ITHUTAHMS.

@ur. 8A - BpeMeHHas AMarpaMma IOCJEeNOBATENLHOCTH OOpa3OBaHMS a’3po30Jisi B
NepBOM IPUMeEpE.

@ur. 8B - BpeMeHHas AMarpaMma IOCJIEIOBATEIBPHOCTH OOPa30BaHUs a’pO30Jii BO
BTOPOM INIPUMEPE.

@ur. 8C - BpeMeHHas JauarpamMMa IOCJIEIOBATEIbLHOCTH OOpa3OBaHHs a’3po30isi B
TPETHEM IIPUMEDPE.

@ur. 9 - BuA, NOACHSIOMNIN OOIIYIO0 KPUBYIO pa3psia aKKyMyJIATOpa.

Qur. 10 - npuHLIMNHAIbHAS SJEKTPUYECKAs CXEMa, HECJIOXKHO MOSCHAIOAS CXEMy
SNEKTPUYECKUX COENMHEHHH a’pO30JIbHOTO MHIAsTOpa, IOKa3aHHyH Ha ¢ur. 5, xorapa
NEPEKIIH0YATENb BBIKIFOYEH.

@ur. 11 - 3xBUBaJIEHTHAs 3JIEKTPUYECKAsl CX€Ma, SKBUBAJIECHTHAsSI CXEME BJIEKTPUYECKUX
COEMHEHUI a3pO30JIbHOTO HHTaJSITOpa, IOKa3aHHYI0 Ha (ur. 5, Korga mepexkirovaTelib
BKJIFOYEH.

@ur. 12 - rpaduk, MOSACHAOIIUI OTHOIICHHE HANPSIKEHWS NMPU PA3OMKHYTOM IemH,
HaNPsDKEHUS MPU 3aMKHYTOM LIETIH U OCTaBLIEroCs 3apsia HCTOYHUKA MUTAHMUS.

@ur. 13 - NOSACHUTENBHBIA BUA AJs1 ONMCAHMUS OTHOLIEHUS MEXAY PA3HOCTBIO MEXKIY
HaNPsDKEHUEM NPU PA30MKHYTOH LIENM U HaNpsDKEHWEM IPH 3aMKHYTOM LeNMU M BHYTPEHHUM
CONPOTUBJICHUEM.

@ur. 14 - Onok-cxema TMOCJIEAOBATENIBHOCTH OMEpaLHii Mpolecca YIpaBICHUs MpU
YIPaBJICHUHU AUATHOCTUKON KOPOTKOTO 3aMbIKaHUsI B IEPBOM NPUMeEpE.

Qur. 15 - BpeMeHHass auarpaMma yIIpaBj€HUs TUArHOCTHUKON KOPOTKOIO 3aMbIKaHUS,
MOKa3aHHOTO Ha ¢ur. 14.

Qur. 16 - ONoK-CXeMa TOC/IENOBATEIPHOCTH OIEpAlMidi MPOLecca yIpPaBJIEHUS TPU
YIIPaBJIEHUHU AUATHOCTUKON KOPOTKOTO 3aMbIKAHHUS BO BTOPOM IPUMEDE.

Qur. 17 - BpeMeHHas AuarpaMmMa yIIpaBj€HUs NTUArHOCTUKONH KOPOTKOIO 3aMbIKaHUS,
MOKa3aHHOTO Ha ¢ur. 16.

OITMCAHHME BAPUAHTOB OCYIIECTBJIEHUA

[0011] Hanee mpuBeneHO omucaHue OJIOKa MUTAHUS AJIST a3PO30JIBHOTO WHTAJSITOpPA B
COOTBETCTBHH C BAPUAHTOM OCYLIECTBIICHHs HAacTOsIero n3ooperenus. CHavana a3po30JbHBIN
UHTaJsITop, 000pyIOBaHHbIN OJIOKOM MuTaHus, OyIeT OMHMCaH CO CChUIKOH Ha ¢ur. 1-3.

[0012] (ADPO30JIbHBIN UHT AJIATOP)

A>3p030JbHBIN HHTAATOP 1 SIBJIAETCS YCTPOMCTBOM Ul MHTAISIIUK apoMaTu3aTopa Oe3
ropeHust U uMeer (OpMy CTEPKHsS, MPOAOIDKAIOIErocsi BAOJIb HEKOTOPOTO HAIpaBJICHUS

(Ha3pIBaEMOro B JaJIbHEHINEM MPONOJIBHBIM HampaBiieHHeM A). A3po30JbHBIA HHramsaTop 1



BKJIFOUaeT B ceOs Onok 10 muranusi, mepBbiil kKapTpuk 20 u BTOpoil kKapTpumk 30, KOTOpbIE
pacnosoXeHbl B MOPSAKE BAOJb MPOAOJNbHOTO HampasieHus A. Ilepsbiii kapTpumk 20 MOXKHO
npucoenuHATh K 070ky 10 mUTaHMS U OTCOEOUHSTH OT HEro M BTOPOH KapTpumk 30 MOXKHO
MPUCOEIUHATD K NMEPBOMY KapTpumky 20 U OTCOEAUHATH OT HEero. JpyruMu CloBaMH, NEpBbIN
kapTpumx 20 u BTOpoil kapTpuak 30 MOXKHO 3aMEHATh KayKIbli B OTAEJIbHOCTH.

[0013] (BJIOK ITMTAHUA)

bnok 10 nurtaHus nmo HacTOALIEMY BapUAHTY OCYLIECTBJICEHUsI COAEPKUT UCTOYHUK 12
MUTAHUS, 3apsqHOe yCTPOHCTBO 13, Omok SO ympaBieHus, pa3jMyuHbIe JATYUKU U TaK Jajiee B
LUWIMHIpUYECKOM Kopryce 11 Omoka muranus, kak nokasaHo Ha ¢ur. 3 u ¢ur. 4. Uctounuk 12
NUTAHUS SIBJIAETCSl 3apspkaeMol  Oarapeedl aKKyMYyJIITOPOB, KOHIEHCATOPOM C JIBOMHBIM
SNIEKTPUYECKUM CJIOEM IJIH YeM-TO TMONOOHBIM, U SIBJISIETCS, MPEANOYTUTEIbHO, HOHHO-
JIUTUEBBIM aKKYMYJISITOPOM.

[0014] Ha BepxHeit wactu 11a xopryca 11 Gyoka muTaHMs, PacroNioKeHHOW Ha OJHOM
KOHIIE B MPOJIOJIbHOM HarpaBiieHud A (Ha CTOpoHe mepBoro kaptpumska (20)), obecriedeH y3en
41 BBIBOZOB 1T paspsaku. Y3en 41 BBIBOAOB AT pa3psiiku 00ecredeH Tak, 4TOObI BBICTYIIATh
U3 BEpPXHEN MOBEPXHOCTH BepxHeW yacTu lla k mepBoMy KapTpumxky 20, M BBIIOJHEH C
BO3MO>KHOCTBIO 3JIEKTPUYECKOrO COEIUHEHHUs C Harpy3koi 21 nepsoro kaprpuaxa 20.

[0015] Kpome Toro, Ha 4acTH BepXHEH MOBEPXHOCTH BepxHel vactu 11a, BOnmm3u y3na 41
BBIBOZIOB /ISl Pa3psiAKH, oOecreueHa BO3AYXOMOJBOMAIIAs 4acTh 42 ansd MOABOAA BO3AyXa K
Harpyske 21 nepsoro kaprpumxa 20.

[0016] Ha mmxknelt yactu 11b koprnyca 11 6noka nuranus, pacroioKeHHON HAa IPyromM
KOHII€ B NPOJOJBHOM HampaBieHUd A (Ha CTOpOHE, MPOTHUBOIMOJIOXKHON MEPBOMY KapTPUIKY
20)

SJIEKTPUYECKOTO COEOUHEHUST C BHEIIHUM HCTOYHUKOM 60 mnwmranus (cmotpu ¢ur. 5),

, obecrieueH y3enm 43 BBIBOAOB ISl 3apsAKH, BBINOJHEHHBIH C BO3MOXHOCTBIO
BBINOJTHEHHBIM C BO3MOXKHOCTBIO 3apskKaTb MCTOYHMK 12 muraHusa. Y3en 43 BBIBOLOB I
3apsaku obecrieueH Ha OOKOBOM MOBEPXHOCTH HIDKHEH vactu 11b, Tak 4TO K HEMy MOTYT
MOJICOEIMHSATHLCS, TI0 MEHbIIIEH Mepe, OIHU U3 BbIBONOB HHTep(deiica USB, BbiBOIOB HHTEpdetica
micro-USB u BeiBogos Lightning-pazbpema.

[0017] Ogmnako, y3en 43 BBIBOOOB U 3apSAKM MOXKET OBITh SHEPrONPUHUMAOIIEH
YaCTbIO, BBIIOJHEHHOHN C BO3MOKHOCTBIO IIpUEMa SHEPTUHU U3 BHEIIHEro UCTOYHUKA 60 MUTaHus
OeCKOHTaKTHBIM criocoboM. B manHOM cnywae, y3enm 43 BBIBOOOB ISl 3apsOKu
(SHEprompuHUMAIOINAS YacTb) MOXKET COCTOSTh W3 HHEPrONPHHUMANOIIEH  KaTyIIKH.
becnipoBonHas cucreMa mepenayd SHEPrUU MOXKET OBbITh MHAYKLIMOHHOTO THUIIA MOXKET OBIThb
MAarHUTHO-PE30HAHCHOTO THMAa. Y3el 43 BBIBOAOB ISl 3apsOKH MOXKET OBITh TaKXKe
SHEPTONPUHUMAIOLIEHN YacThIO, BBIOJHEHHON C BO3MOXKHOCTBIO MPUEMA SHEPTUU U3 BHEIIHErO
uctouHnka 60 nmuranus 6e3 Kakoro-1mdo KOHTakTa. B apyrom mpumepe, y3en 43 BBIBOIOB IS
3apsAKN MOXET OBITh BBINIOJHEH TaK, YTO K HEMY MOTYT IOJCOEAMHSTHCS, IO MEHbIIEH Mepe,
onuu u3 BeiBONOB uHTepdeiica USB, BbiBogoB uHTepdeiica micro-USB u BhIBOIOB pa3bema
Lightning, 1 B HEM COnEp>KUTCsI BBILIEYTTOMSIHYTasi SHEPrONPUHUMAIOINAS YaCTh.

[0018] Kpome Toro, mHa 60koBOI moBepxHOCTH BepxHel dactu 1la kopmyca 11 Gmoka



NUTaHUST OOECIeYeH HCTIONHUTENbHBIA y3en 14, KOTOpPBIM MOXKET YIIPaBISAThH IOJb30BATEINb,
BBIITOJIHEHHBIH TaK, YTOOBI BBIXOAWUTH HA CTOPOHY, MPOTHUBOMOJIOXHYIO Y31y 43 BBIBOJOB JJIs
3apsakd. B 4acTHOCTHM, HUCHOJNHUTENBHBIN y3en 14 u y3en 43 BBIBOAOB IS 3apsiaKu
pacnoyiararOTcss  CUMMETPUYHO  OTHOCUTEJIBHO TOYKM MEPECedYeHUs] MPsIMOM  JIMHHUH,
COENUHSIOLIEN UCTIOJIHUTENbHBIN y3en 14 u y3en 43 BbIBOAOB IS 3apsAAKU, U OCEBOM JMHUU L
6noka 10 muTtaHus B mpomonbHOM HampasiieHnn A. HMcnonHurensHblli y3en 14 coctout w3
KHOTIOYHOTO MEepEeKIIoYaTeNs, CEHCOPHOH NaHeaN WIM Yero-To IMOAOOHOTO M CIYXKHT JUIs
BBIMOJIHEHHSI PA3JIMYHBIX MPOLECCOB, HAMIPUMED, MPOLIeCcCa BKIFOUEHHUS U BBIKIIOUEHHUs Ooka S0
YIPABJICHUS U PA3JUYHBIX JaTYUKOB COOTBETCTBEHHO HAMEPEHHUIO MOJIb30BATENS] OTHOCUTEIBHO
ucnonb3oBaHus. BOmmsu ucnomuutensHOro y3ia 14 obecnedensr 6510k SO ynpaBieHHUs U JATIUK
15 Bnoxa nst AeTEeKTUPOBAHUS BTATMBAIOLIETO NEUCTBUS.

[0019] 3apsimHOE YCTPOWUCTBO 13 pacmosiosKeHO B HEMOCPEACTBEHHOW OJIM30CTH OT y3Ja
43 BBIBOAOB IS 3apsAKU U YIIPABJSAET 3apsiAKON SHEPTHUeil u3 y3ia 43 BBIBOAOB IJIsl 3apsaKH,
NOoJUIeXKAalell BBOAY B HCTOYHMK 12 muTaHusA. 3apsgHOe YCTPOHCTBO 55 BKIIOYaeT B cels
npeobpasoBaTeb sl Mpeodpa3oBaHuUs MOCTOSHHOTO TOKA, KOTOPBIN MojaeTcst U3 nHBeptropa 61
Wi noaoOHOro ycrpoiictBa (cMoTpu ¢ur. 5), NPenyCMOTPEHHOTO Uil MpeoOpa3OoBaHHS
NEPEMEHHOT0 TOKa B IMIOCTOSTHHBIN TOK B KaOeJe ISt 3apsiiki, KOTOPBIH NMOACOENNHEH K Y31y 43
BBIBOZIOB ISl 3aPsiAKU, B NMOCTOSHHBIM TOK, UMEIOLUN OTJINYAIOLIYIOCS BEJINYUHY, BOJBTMETD,
aMIiepMeTp, MPOLIECCOp U TaK Aajee.

[0020] bnok 50 ynpaBieHHs MOACOEAUWHEH K Pa3jMYHBIM CEHCOPHBIM YCTPONCTBaM,
TAKUM KakK AaT4uk 15 BOoxa Ajsl A€TEKTUPOBAHMS BTATMBAIOMIErO (BIBIXATEIbHBIX) AEHCTBUS,
JaT4uK 16 HanpspKeHWs! Ui U3MEPEHUsl HANpsKeHUs MCTOYHMKA 12 mutaHus U gatdauky 17
TEMIIEPATyPhbl, UCIIOJHUTEILHOMY Y31y 14 u mamsatu 18 nusi coxpaHeHHs 4Yucia BTATMBAIOLIUX
IEeNCTBUI, BPEMEHHU, B TeUEHHE KOTOPOro SHEPrus NojaBanach B Harpy3ky 21, u Tak ganee, kak
NIOKa3aHO Ha (ur. 6, BBIMOJHAET pa3Hble ONEPALUH YIPABICHUS! a3PO30JIbHBIM MHTAIATOPOM 1.
Haruuk 15 BIoxa MOKeT ObITh BBITIOJHEH C MCIOIb30BAHHEM €MKOCTHOTO MUKPO(OHA, TaTunKa
OBUICHUS. WM TOAOOHOro yctpoiictBa. biok 50 ympaBneHus sIBIS€TCS, B YaCTHOCTH,
npoIeccOpoM (KOMIBIOTEPOM). B 4aCTHOCTH, KOHCTPYKLHMS TAHHOTO MPOLECCOpa MPEICTaBIISET
COOOW 3JEKTPUYECKYI0 CXeMy, CKOH(UIYPUPOBAHHYIO IYTEM COYETAHUS TAKUX CXEMHBIX
3JIEMEHTOB, KaK MOJYyNPOBOJHUKOBBIE 3J1eMeHThl. bonee moapoOHo 6sok 50 ympasneHust Oyner
OMNMCAaH HUXE.

[0021] Kpome Toro, B xopmyce 11 Onmoka mutaHusi chOPMUPOBAHO BO3AYXOBIYCKHOE
oTBepcTHE (HE MOKA3aHHOE Ha YepTelkax) JJIsl BIyCKa BO3AyXa. BO3MyXOBMYyCKHOE OTBEpCTHE
MOKET OBbIThb C(HOPMHUPOBAHO BOKPYT HCIOJHUTENBHOTO y3ia 14 wim MokeT ObITh
c(OpMHUPOBAHO BOKPYT y3Jia 43 BHIBOIOB AJISI 3aPSIKU.

[0022] (ITEPBBI KAPTPUJTXK)

Kax moxazano Ha ¢ur. 3, mepseiii kapTpumk 20 BKIHOYaeT B ceOs eMKOCTh 23 I
cozep KaHusl UCTOYHUKA 22 a3p030JIsl, SJIEKTPUUYECKYIO HArpy3Ky 21 asist pacnblieHUs HICTOYHHUKA
22 aspozost, Gutuib 24 1y BCaChIBAHMSI MCTOYHHMKA a3PO30Jis U3 €MKOCTH 23 K Harpyske 21,

a’pO30JIbHBIN KaHal 25 i1 MPOTeKaHUsl a’po30Jisi, 00pa3yeMoro pacnbUIEHHEM HUCTOYHHUKA 22



a’po30Jisi, B HAIMpPABJICHUU BTOPOro Kaptpumka 30, KOHLEBOM KOJIA4YOK 20 1 COXpPaHEHUs
4aCTH BTOPOro kaprpuaxa 30, BHyTpH LUIMHIAPUYECKOrO KOpIyca 27 KapTpHUIKa.

[0023] EmxocTh 23 chopMUpOBaHa ¢ BO3MOXKHOCTBIO OXBATa a3pO30JIbHOrO KaHaja 25 u
BMEIAeT MUCTOYHUK 22 a3po3oisi. B emkoctn 23 MOXeT ObITh YJIOXKEH MOPHUCTBHIM 3JIEMEHT,
Harpumep, MOJUMEpHasi TKaHb WU XJIOMYAaTOOYMAXXHYK0 HHUTb, U MOPHUCTBIA 3JIEMEHT MOXKET
OBbITh IPOTTUTAH UCTOUHUKOM 22 a3po30iisi. MicTouHuK 22 a3p0o30J1si BKIKYAET B ¢e0sl JKUIKOCTD,
HaIpuMep, MIULEPUH, TPONMUICHITIMKOIb WA BOAY.

[0024] ®uTunb 24 SBNAETCS 3JIEMEHTOM, YAEPKUBAIOIIUM KUAKOCTb, ISl BCACHIBAHUS
HCTOYHUKA 22 a3p030Jis K Harpy3ke 21 ¢ uCrnoap30BaHUEM KauJUISIPHOTO AEHCTBUS U BBIMOJHEH
U3, HaIpUMep, CTEKJIOBOJIOKHA, IOPUCTON KEPAMUKHU WM TIOAOOHOTO MaTepuaia.

[0025] Harpy3ska 21 pacmbuisieT UCTOYHHK 22 a3po30Jisi Oe3 TOpeHUs: C UCTIOb30BaHUEM
SHEPrUuM, KOTOpasi MOAAETCA U3 UCTOYHUKA 12 mutaHusa depes y3ena 41 BBIBOAOB AJIs pa3psiiKU.
Harpyska 21 BbIIOJHEHA W3 HArpeBaTeIbHONW IPOBOJIOKH, HABUTOW C MPEABAPUTENIBHO
3amaHHbIM 1maroM, (crupaiu). OnnHako, Harpy3ka 21 momkHa OBITH BCErO JIMIIb 3JIEMEHTOM,
BBIITOJIHEHHBIM C BO3MOXXHOCTBIO PACHbUIATE MCTOYHHK 22 a3po30isi, ¢ oOpa3oBaHUEM, TEM
CaMbIM, a’3pO30Jis, U SIBISETCs, HAIPUMEP, HarpeBaTEIbHbIM 3JIEMEHTOM WJIH YJIbTPA3BYKOBBIM
resepatopoM. IIpuMeprl HarpeBaTeNbHOrO 3JIEMEHTa BKJIIOYAIOT B Cce0s  HarpeBaTelb
CONPOTHUBIICHUs], KEPAMUYECKHI HarpeBaTesb, HArpeBaTelb WHAYKLHUOHHOIO Harpesa M TakK
nanee.

[0026] Aspo3onbHbIi KaHa 25 obecriedueH ¢ BBIXOAHON CTOPOHBI OT Harpy3ku 21 mo
ocesoii muHuUU L 6moka 10 nuranus.

[0027] KonueBoii konmadok 26 BKIOYAeT B ce0st 4acTh 26a BMELICHHs KapTPHIKa JJIs
BMEILEHUs] 4aCTH BTOPOro kaprpumxka 30 M COeAMHUTENbHBIH mpoxon 26b nist coenuHeHus
a3pO30JIBHOrO KaHazia 25 1 4yacTu 26a BMELEeHUs KapTPUIAKa.

[0028] (BTOPOM KAPTPUJIX)

Bropoit kaptpumx 30 BMemaer ucrounuk 31 apomarusatopa. Konuesas gacte BTOpPOro
kaprpumka 30 co cropoHbl mepBoro kaprpumka (20) BKJIaObIBAETCS, C BO3MOKHOCTHEO
U3BJICUEHHsS], B 4YacTh 26a BMEINEHHsS KapTPUIXKa, OOECIIEYCHHYI0 B KOHLIEBOM KOJMadke 26
nepporo kaptpumxka 20. Konuesas wdacte BrOporo kxaprpuaxa 30 €O CTOpOHBI,
NPOTHBOMOJIOXKHONH CTOPOHE IMepBOro kaprpumka (20), BBIMOJHEHA B BHIAE WHTAISIHOHHOTO
KaHaja 32 ayst nmoas3oBaTessi. OqHAKO, MHTAISUOHHBIN KaHa 32 He 00s3aTeIbHO JOJLKEH ObITh
BBINTOJIHEH HEPA3bEMHO CO BTOPBIM KapTpumkeM 30, 63 BO3MOKHOCTH OTAEJIEHHS OT BTOPOTO
KapTPHIKa, U MOXKET ObITh BHITIOJIHEH C BO3MOKHOCTBIO MIPUKPETIIICHUS] 1 OTZIEJICHUS] OT BTOPOTO
kaptpumka 30. Ecnmu uHransuuoHHbIN KaHai 32 BBINOJIHEH OTAENBHO OT Ojioka 10 mutaHus u
nepBoro kaprpumka 20, Kak OMUCAHO BBILIE, TO MHTATALMOHHBIN KaHal 32 MOXKHO XPaHUTH B
TUTHEHUYHBIX YCIOBUSIX.

[0029] Bropoii kaptpumxk 30 nodasisieT apoMaTH3aToOp B ad3PO30Jib, 00pa3yeMblil myTemM
WCMAPEHUs1 UCTOYHMKA 22 a3p030Ji1 MOCPEACTBOM HArpy3ku 21, mpu NpOTEKaHUU adpO30Jis
yepe3 UCTOYHUK 31 apomaTtusaropa. B xauecrse m3znenus M3 MCXONHOIO MaTepuana, KOTOpoe

npencraBisieT coOOW  HMCTOYHHK — apoOMaTH3aToOpa, MOXHO  HCIIONb30BAaTh  IPECCOBKY,



M3TOTOBJIEHHYIO (POPMOBAaHHEM PE3aHOro Tabaka MM CBEXKHX JIMCTbEB Tabaka B (popme rpanyi.
Hctounnk 31 apomarm3aropa MOXET OBITh BBINOJHEH W3 PACTeHUs (HANpUMep, MATHl WU
PACTUTENBPHOIO JIEKAPCTBEHHOTO CPEACTBA WJIM PACTEHUs), OTJIMYAoLIerocs or Ttabaka. B
UCTOYHUK 31 apomMaTusaTopa MOXeET OBbITh BBEJIEHA TaKasl apoMaTuieckas 100aBka, Kak MEHTOJL.

[0030] A3p0307abHBIN MHrajIATOp 1 MO HACTOSIIEMY BAapUAHTY OCYIIECTBJICHHUS MOXKET
CO37aBaTh ad’p030Jib, COAEPKAIIMII apomaru3aTop, Onaromapsi HMCTOYHUKY 22  a3po307s,
ucTouHuky 31 apomarusatopa u Harpyske 21. JI[pyrumu cnoBaMu, UCTOYHHUK 22 a3po30isl U
UCTOYHUK 31 apomaruzaTopa MOXKHO Ha3BaThb a’p030Je00pasylomuM HUCTOYHHUKOM ISt
00pa3oBaHUs a3PO30JIs.

[0031] Koudurypamuss a3po30jeo0pasyromero HCTOYHUKA, KOTOPbIA  MOXKHO
UCTIONIB30BaTh B a3PO30JIbLHOM HHrajsrope 1, He OrpaHn4yeHa KOH(pUIypalueid, B KOTOpOH
HCTOYHMK 22 a3p0o30Ji1 U UCTOYHUK 31 apoMaTu3aTopa BBINOJHEHBI MO-OTAEIbHOCTH, U MOXKET
ObITh KOH(Urypauueid, B KOTOPOH HCTOYHMK 22 a’po30yii M HMCTOYHHK 31 apomarusaropa
copMHpOBaHBI KaK OIHO IeJioe, KOH(Hrypanmei, B KOTOpoil ucTouHuk 31 apomarusaropa
OTCYTCTBYET, U UCTOYHHK 22 a3p030Jis 3aKJI0YAET BELIECTBO, KOTOPOE MOXKET COAEP>KATHCS B
ucrouHrke 31 apomaTusaropa, KOHPUTypaluei, B KOTOPOH UCTOUYHHUK 22 a3p030Jis CONEPKUT
MEIUIMHCKOE BEIIEeCTBO MJIM YTO-TO MONOOHOE BMECTO MCTOYHMKA 31 apomarm3aropa U Tak
nanee.

[0032] B a3po301pHOM WHTANSATOPE |, BBIOJHEHHOM BBIIICOMUCAHHBIM O0pa3oM, Kak

nokasaHo cTpenkod B Ha ¢ur. 3, BO3myX, BTEKArOIIMHA W3 BIIYCKHOIO OTBEpPCTHsS (HE

)
MOKA3aHHOTO Ha YepTekax), ChOpMUPOBAHHOTO B Kopryce 11 Giioka mutaHusi, MpoTeKaeT uepes
BO3JyXONMOABOAAILYK) 4acTb 42 M IpOTEKaeT OKOJO Harpy3ku 21 mepsoro kaprpumxka 20.
Harpy3ka 21 wucmapsier UCTOUHUK 22 adpo30Jisi, BCOCAHHBIH U3 €MKOCTH 23 dutmiem 24.
Aspo30Jb, 00pa3OBaHHBIN pacHbLICHUEM, MPOTEKAeT MO a’3pO30JbHOMY KaHaly 25 BMecTe C
BO3AYXOM, BTEKAKOLIUM M3 BIIYyCKHOIO OTBEpPCTHs, M MOJAETCsl BO BTOpOHM kapTpuixk 30 mo
COEAMHUTENIbHOMY Tpoxoay 26b. Aspo30ib, monaBaeMbiii BO BTOpOil kapTpumxk 30, mporekaer
yepe3 UCTOYHMK 31 apoMaTu3aTopa U, TEM CaMbIM, JOMOJHAETCS apOMaTU3aTOPOM, U MOAAETCS B
WHTaJIILIMOHHBIN KaHa 32.

[0033] B asposonpHOM wmHrajsitope | mpeaycMoTpeH Takxke wu3Bemarenb 45 s
NpeCTaBIeHus pa3HooOpasHou uHpopMarmu (cMotpu ¢ur. 6). M3pemarens 45 MoxkeT ObITh
BBIITOJIHEH C MOMOIIBI CBETOM3IYYAIOIIUN 3JIEMEHT WJIM MOXKET OBITh BBINOJHEH C MOMOIIBEO
BUOPAIIIOHHOTO 3JIEMEHTA, WM MOXET OBITb BBINOJHEH C IOMOIIBI0 3BYKOH3IYYAOLIETO
3JeMeHTa. B kauecTBe albTepHATHUBBIL, H3BEIaTeb 45 MOXKET ObITh COYeTAHUEM U3, TIO MEHBIIEeH
Mepe, IBYX O3JIEMEHTOB W3 CBETOM3NYYAIOIIUX OJJIEMEHTOB, BUOPAIMOHHBIX 3JIEMEHTOB U
3BYKOM3JIYHAIOIUX 3JieMeHTOB. M3Bemarens 45 Moxer ObITh 0OecniedeH B odom u3 Ooka 10
NUTaHUsA, nepBoro kaprpumxka 20 u Broporo kaprpumka 30, OOHAKO, B MPEANOYTUTEIBHOM
UCTIOJNIHEHUH, Wu3Belarenb obecreunBatoT B Onmoke 10 mumranusa. Hampumep, 30HY BOKpyr
UCTIOJIHUTENIBHOTO y371a 14 BBIMOJHAIOT ¢ BO3MOYKHOCTBIO CBETOIMPOIYCKAHHS, YTOOBI AOMYCKATh
CKBO3HOE IPOXOXIECHHE CBETA, KOTOPBIM H3JIy4aeTCsl CBETOU3IYYAKOLIUM 3JIEMEHTOM,

Hanpumep, ceeroguoaom (CJI).



[0034] (QJIEKTPUYECKAS CXEMA)

Jlanee mpuBeneHO MOAPOOHOE OMUCAHUE BJICKTPHUECKON cxembl Oyoka 10 muTaHus co
CCBUIKOH Ha ¢ur. 5.

brok 10 nuranus Bxio4aer B ceOs MUCTOYHMK 12 muraHus, BbIBOA 4la muid paspsaku
MIOJIOXKUTENIBHOTO TIOJIFOCA 3JIEKTPoAa U BbIBOA 41b 1A paspsakd OTPULATENIBHOIO IOJIOCA
3JIEKTPOAA, KOTOPbIE COCTABIAIOT y3el 41 BBIBOAOB AN paspsiAky, BbIBOA 43a s 3apsaku
HOJIOKUTEJIBHOTO TIOJIFOCA 3JIEKTPOAa M BBIBOA 43b 1y 3apsiiky OTpHULIATENBHOTO IOJIFOCA
3JIEKTPOJA, KOTOPBIE COCTABIISIIOT y3€J 43 BBIBOAOB AJIs 3apsiaku, 00k SO yrpaBiaeHUs, KOTOPbI
BKJIFOUEH MEXAY MOJOKUTEIBbHBIM MTOJKOCOM 3JIEKTPO/la UCTOYHUKA 12 nmuTaHus U BbIBOAOM 41a
IUIsL paspsAAKH TOJOKUTEJBHOIO TMOJIOCA JJIEKTPONa U MEXAy OTPULATEIbHBIM IOJHCOM
3JIeKTpOoAa UCTOYHHMKA 12 muTaHwsi U BbIBOAOM 41b 1t pa3psiikvl OTPUIATENILHOTO IMOJIIOCA
3JIEKTPOAA, NAaTYUK 16 HANpsKEHMs], KOTOPBIA U3MEpSET HANpPsDKEHUE MCTOYHMKA 12 nuraHwus,
3apsAaHOE YCTPOMCTBO 13, KOTOpOE pacnojaraercs B JIMHUM Mepefadd SHEPTUU MEXKAY y3J0M 43
BBIBOJOB JJIs1 3apsAdKM M MCTOUYHMKOM 12 mnuTaHus, U nepexodarensd 19, KOTopbid
pacnosiaraeTcsi B JIMHUU MNEpeAadyd 3HEPruyd MeEXAy HCTOYHMKOM 12 murtaHus u y3nom 41
BBIBONIOB I paspsaku. llepexmtouarens 19 BbINONHEH, HampuMep, ¢ MOMOIIBK) TMOJEBOTO
MOII-tpansucropa (MOSFET) u pa3smbikaeTcss W 3aMbIKaeTcs IMOJ yIpaBieHHeM Onoka S50
YIPaBJICHUs] MO HANpsDKEHUIO 3aTBopa. biok 50 ynpasieHHst MOXKET ONpPEAeNATh, YTO BHEIIHUN
UCTOYHUK 60 mnuTaHus NOACOEAWHEH K y3Jy 43 BBIBONOB M 3aPsAAKH, HANpUMEp, IO
M3MEHEHUIO HeOOJBIIOro TOKa, MPOoTeKaromero B 0yoke 50 yrpaBieHus.

[0035] B mpuHIMnuanbHON 3sekTpudeckoil cxeme Onoka 10 muraHus, rmokasaHHON Ha
¢ur. 5, 6ok 50 ynpaBneHuss U AaTYUK 16 HANpsDKEHHs SIBISAIOTCS OTAEIbHBIMH 4acTsMu. B
Ka4yecTBE aJbTePHATHBBL, OJOK S50 ympaBieHUS MOXET CcoAepkaTb (YHKLIHUIO H3MEPEeHHs
HarnpspkeHus: uctounuka 12 nuranust. Kpome toro, B anexrpuueckoii cxeme 6io0ka 10 nutanus,
nokazaHHON Ha ¢ur. 5, obecredyeH mepexyrodaTesnb 19 MeXIy IMOJNIOKUTEIbHBIM MOJIOCOM
3JIEKTPOJla UCTOUYHMKA 12 muTaHus U BbIBOAOM 4la Ajsl paspsiAKU TMOJIOKUTENBHOTO MOJHCA
31eKkTpona. BMecTo maHHOro, Tak Ha3pIBAEMOro, TUMNA YHPABJICHMs IO IUIIOCY, MEPEKII0YaTelb
19 MoskeT OBITh 3JIEMEHTOM YIPABJICHUS 110 MUHYCY, KOTOPBIH obecreueH Mexkay BbIBOIOM 41b
IUIsL PaspsiAKU OTPULIATENIBHOIO MOJIOCA 3JIEKTPOAAa U OTPULATENbHBIM MOJKOCOM 3JIEKTPOIa
WUCTOYHUKA 12 nuTaHus.

[0036] (BJIOK YIIPABJIEHUA)

Hanee mpuseneHo noapoOHoe onucanne koHpurypamuu 6goka SO ynpapieHHs.

Kaxk nokazano Ha ¢ur. 6, 6ok 50 ynpapneHusi Bkirodaer B cebst 0ok S1 onpeneneHus
3ampoca Ha 0Opa3oBaHUe a3p030Jis, OJIOK 52 TUATHOCTHKHU COCTOSIHHSI HCTOYHHKA TIHTAHUS, OJIOK
53 ynpasneHust nutaHuEeM U OJIOK 54 ynpaBiIeHHUs N3BELICHUEM.

[0037] Briok 51 onpenenenus 3ampoca Ha 0Opa3oBaHUE adPO30JIsi OMPEAeIIIeT 3ampoc Ha
oOpa3oBaHHe a’pO30Jisi O MOJYYSHHOMY BBIXOAHOMY CHTHaJy natumka 15 Bmoxa. Jatumk 15
BIOXa BBIMOJHEH C BO3MOJKHOCTBIO BbIIaYM 3HA4YEHUs W3MEHEHHs JaBieHus B Ojoke 10
MUTAHUS, BBI3BIBAEMOI0 BJOXOM MOJb30BATENA 4Yepe3 MHIASILUMOHHBbIN KaHai 32. Jlatuuk 15

BOXa sSABJEICTCsI, HAIIPUMED, AATUUKOM AABJICHUSA IJIsI BBIBOAA BBIXOOHOI'O 3HAYCHUS (Haan/IMep,



3HAYEHHs HANpPSDKEHUs] WM 3HAYEHUS TOKA) B COOTBETCTBHUHM C aTMOC(EPHBIM aBIEHHEM,
KOTOPO€ U3MEHSIETCs] B 3aBUCUMOCTH OT MOTOKA BO31yXa, KOTOPBIM BCACBIBAETCS] U3 BIIyCKHOT'O
oTBepCTUs (HE MOKA3aHHOIO Ha YepTe’kax) B HANpPABJICHUH WHTAJSIIMOHHOIO KaHaia 32, (T.e.
BTSTUBAIOLIETO NEHCTBUS MOJIb30BATENS).

[0038] Kak moka3aHo Ha ¢ur. 7, OOk 52 AMArHOCTUKHM COCTOSIHUSI UCTOUHHKA MHTAHHSI
BKJIIOUaeT B cebst 0ok 55 mosyueHHs HampspKeHHs HHUTaHWUS AT TOJYYEHHs HAmpsKEHHs
UCTOYHMKA 12 muTaHus W3 AaTyuka 16 HampspkeHus, ONOK 56 OLEHKH CTapeHMs IUIsl OLEHKH
UCTIPABHOCTH UCTOYHMKA 12 murtaHus, 60k 57 yCTaHOBKM mopora st ycraHoBku nopora TH ¢
LENBbI0 ONpeeseHUs] KOPOTKOTO 3aMbIKaHMsI UCTOYHUKA 12 mutanus u Onok 58 ompeneseHws
KOPOTKOT'O 3aMbIKaHMsI JJIsl ONpeeNeHUs] KOPOTKOrO 3aMbIKaHUsI UCTOYHUKA 12 nutanus. biok
56 OLEHKM CTapeHHs OLEHMBAET UCIPABHOCTh UCTOYHUKA 12 MUTAaHUS 110 CYMMapHON BEIUYHMHE
paspsina UCTOYHMKA |2 NMUTaHUsA, CYMMapHOHN BEJIMYMHE 3apsiAKM UCTOYHMKA 12 muranus, no
MEHBIIEN Mepe, KAaKOW-TO OAHOM U3 4aCTOT 3aMEH NEPBOro kapTpumxka 20 U BTOPOro KapTpuaka
30, BHYTPEHHEMY CONPOTHUBIIEHUIO UCTOYHHMKA 12 muTaHWs WM 4eMy-To nogooHomy. Crocod
YCTAHOBKH mopora OJIOKOM 57 yCTaHOBKH IOpOTa WM YIPaBJIEHUs] JUATHOCTUKOH KOPOTKOTO
3aMbIKaHUsI OJIOKOM 58 ompenesieHust KOPOTKOTO 3aMbIKaHUsI OyAET OMHUCaH HUXKE.

[0039] Kpome Toro, Osok 52 AOMArHOCTHKH COCTOSHHSI MCTOYHHUKA THUTAHHS MOJKET
MOJIy4aTh KOJMYECTBO SHEPIUM, XpaHsLleecss B HCTOYHUKE 12 mNUTaHuWs, MO HANPSKEHHIO
WUCTOYHUKA 12 nuTaHus.

[0040] byok 54 ympaBneHUs] M3BELIEHUEM YIIPABIsET U3BelareaeM 45 Takum o0pasom,
YTO M3Belaresb coodmaer pasHooOpasHyro uHpopmammio. Hanmpumep, Omok 54 ymnpaBieHus
U3BELICHUEM MOXKET YIIPABIIATh W3BeLIaTeseM 45 TakuM 00pa3oM, UTO M3BEINATENb YBEIOMIISET
O KOPOTKO3aMKHYTOM COCTOSIHUM, HAa OCHOBAHUU AUArHOCTUPOBAHUS KOPOTKOTO 3aMbIKAHHS
UCTOYHMKA 12 mMUTaHMs MOCPEACTBOM OJIOKa 52 MHArHOCTUKU COCTOSTHUS MCTOYHHMKA IUTAHUS,
WIN MOXET YINpaBisiTh H3BemiatesneM 45 TakuM 00pa3oM, YTO H3BELIATENb YBEJOMISIET O
BPEMEHU 3aps/IKU UCTOYHHUKA 12 mUTaHus, HA OCHOBAaHUU JTUArHOCTUPOBAHUSI BEJIMUMHBI 3apsia,
COXPAHSIOIIErocsl B UCTOYHUKE 12 MUTaHUs, MOCPEACTBOM OJioKa 52 NMArHOCTUKH COCTOSTHHS
UCTOYHUKA THTaHWs. B KauecTBe anbTepHATHUBBI, OJIOK 54 ympaBieHHs WU3BELICHUEM MOXKET
VIIPaBJIATh U3BeLIaTeNeM 45 B OTBET Ha OMNpeIesieHHe CpoKa 3aMeHbl BTOpoOro kaprpumka 30
TaKUM 00pa30M, 4TO M3BELIATEb YBEAOMIIIET O CPOKE 3aMeHbI BToporo kaprpumka 30. biok 54
YIPABJICHUs] U3BELIEHUEM MOXET YBEAOMJIATb O CPOKE 3aMeHbl BTOporo kaprpumxka 30 Ha
OCHOBAHUM YNCJA BTATUBAIOIIUX ACUCTBUH M CYMMAapHOTO BPEMEHH, B TE€UEHHE KOTOPOro
SHEprusi NOJaBaiach B Harpy3Ky 21, 3anucannelx B namsatu 18.

[0041] Bnok 53 ympaBieHus MUTaHHEM YIPaBisAeT pa3psAKOW HUCTOYHMKA 12 muTaHus
yepes y3en 41 BBIBOAOB IS pa3spsiAKU MOCPEACTBOM BKJIKOYEHUS U BBIKJIIOUEHHs] IEPEKIIOYaTeIs
19, ecmu 6nok 51 ompeneneHust 3ampoca Ha 0oOpa3oBaHHE ad’pO30Jisi OMpeneNsieT 3ampoc Ha
o0Opa3oBaHHe a3pPO30JIsl.

[0042] bnok 53 ympaBiieHHs] TUTAHUEM OCYLIECTBISIET YIIPABIEHHE TAKUM 00pa3oM, 4To
KOJINYECTBO a3p030JIs1, KOTOpOe 00pa3yeTcsl paclbUIEHHEM HCTOYHHKA ad3pO30Jisi MOCPEICTBOM

Harpy3ku 21, HaXOIUTCsSI B HICKOMOM JIMAama3oHe, T.€. TAKMM 00pa3oM, 4TO KOJIMYECTBO YHEPTUU



WM DHEPrus, KOTOpas MOAAETCs M3 HCTOYHMKA |2 muTtaHust B Harpysky 21, Haxomurcs B
NpeABapUTENbHO 3aJaHHOM Auana3oHe. B dactHocTH, Onmok 53  ympaBieHHs NUTaHUEM
YIPABJIsieT BKJIOYEHHWEM U BBIKJIIOYEHHEM Mepexirodarenss 19 merogom, nampumep, MM
(IIMPOTHO-MMITYJIBCHON MoayssALuu). B kauectBe anbrepHaTuBbl, ONMOK 53  ympaBieHus
IIUTAHUEM MOXKET YNPAaBJATh BKIIOUYEHHUEM M BBIKJIIOUEHUEM nepekmoyarens 19 meronom UMM
(4aCTOTHO-MMITYJIbCHOW MOJYJISILIVIN).

[0043] Bnox 53 ymnpaBieHUss NHUTAHUEM MOXET INpeKpalaTh IOJadyy 3HEPruu U3
UCTOYHHUK 12 muTaHus B HArpy3ky 21 Takum oOpa3oM, 4TO BpeMs MOAAa4Yd SHEPTHU B HATPY3KY
21 He MpeBOCXOAUT MPEABAPUTENBHO 3aJaHHOTO NMEPUOAA B TE€UEHHE OJHOIO BTATMBAIOLIEIO
nevictus. JlpyruMu cloBamMH, TPH TOM, 4YTO TIOJb30BaTENb (PAKTUYECKH BBIOJHSIET
BTSTUBAIOLIEE JCWCTBHE, €CIU MEepPUOA 3aTSDKKM  TPEBbIIAeT HEKOTOphId mepuox (B
JaJbHeHIeM, Ha3bIBaeMblii MAKCUMAJIbHBIM BPEMEHEM II0JIa4uu YHEepPTruu), OJIOK 53 ymnpasieHus
NMUTAHUEM MpPEKpalaeT MoAadyy JSHEePrud W3 HUCTOYHMKA |2 mnuranus B Harpysky 21.
MaxkcuManbHOE BpeMsi MOJJa4l SHEPIUu YCTAHABIMBAETCS Il UCKJIIOUYEHMs BapHalMy MepUoaa
3aTSDKKU TOJIb30BaTelsl. MakCUMalbHOE BpEeMs MOAA4YH HEPTUH YCTAHABJIMBAETCS TaK, YTOOBI
KOJIMYECTBO a’po30Jisi, KOTOpoe o0pasyercs B TEUEHHE OIHOTO BTIATMBAIOLIETO IEHCTBUS,
HaXOJAUTCA B MUCKOMOM auamnas3oHe. biok 53 ynpasieHHs NUTaHUEM YIPABISAET CKBAXXHOCTBIO
UMITYJIbCOB BKJIFOUEHUSI/BBIKJIFOUEHUS Tepekirouatenss 19 B TeueHHe OJHOTO BTATHBAIOINETO
JEUCTBUsI, B 3aBUCUMOCTH OT KOJUYECTBA HHEPIHM, XPAHALIErocs B UCTOYHHUKE 12 NMUTaHUS.
Hanpumep, Onok 53 ympaBieHHs NHUTaHWEM YIIPABISET WHTEPBAJIOM MEXAY IEPHOAAMHU
BKJIFOYEHMs], B TEYEHUE KOTOPBIX DHEPrusi MOAAETCS U3 UCTOYHMKA 12 muTaHust B HAarpysky 21,
(cmotpu wuHTepBan T1 wmexny wumnynscamu Ha ¢ur. 15 u ¢ur. 17) u ympasnser
MPOAOJKUTENIBHOCTRIO KaXKAOrO MEPUOa BKIIIOUEHMs], B TEUEHUE KOTOPOIrO SHEPrusl MOAaeTcs
U3 UCTOYHMKA 12 nuTanust B Harpy3Kky 21 (cmorpu mupuny T2 umnynbca Ha ¢ur. 15 u dur. 17).
Kpome Toro, uHTEepBans MeXAy NEPUOAAMH BKJIIOYEHUS COOTBETCTBYET MPOAOLKUTEIBHOCTU
NepPHO/a BHIKJIIOUEHHUSL.

[0044] bnok 53 ynpaBieHHs] TUTaHUEM ONpENeNseT TakXKe 3JIEKTPUUECKOe COeMHEHNE
MEXKIY y3JI0M 43 BBIBOJOB JJIS 3apSIAKU M BHEIIHUM HCTOYHMKOM OO0 MUTaHUSA U yOPABJSET
3apsiAKON UCTOYHUKA 12 nuTanus depes y3en 43 BbIBOAOB JUIS 3apsIKH.

[0045] Ilpu 3TOM, B UCTOYHHKE 12 MUTAHUS, KOTOPBIA HCIONB3YETCS B a3pO30JIbHOM
UHraisaTope 1, MOXXeT NpOM3OWTH BHYTPEHHEE KOPOTKOE 3aMbIKaHUE, O3HAa4arolee KOPOTKOe
3aMBbIKaHUE, KOTOpPO€ IPOMCXOAUT B HUCTOYHUKE 12 NUTaHUSA, WIM BHEUIHEE KOPOTKOE
3aMBIKaHHE, O3HAYAIIee KOPOTKOE 3aMbIKAHUE, KOTOPOE MPOUCXOAUT CHAPYKU UCTOYHMKA 12
nutaHusd. Eciu NpoMCXOAUT KOPOTKOE 3aMBIKAHHME, TO AK€ B NEPHUOJ, B TEUEHHE KOTOPOro
UCTOYHUK TUTAHUS JOJDKEH OBITh TPHUTCOIHBIM JJII HWCIOJIb30BAHMS, BEIWYMHA 3apsina,
COXPAHSIOINEroCsli B WUCTOYHHMKE |2 MUTaHUA, MOXET CTAHOBHUTBCS HEAOCTATOYHOW, WIH, B
HEKOTOPBIX CJIy4asiX, UCTOYHHUK MHUTAHUS MOXKET CTaThb HEMPUIOAHBIM AJIA UCnosb3oBaHus. Ilo
maHHON  mpuumHe  TpeOyercss — HajuexamuMm — o0pa3oM  pacro3HaBaTh  COCTOSIHHE
KOPOTKO3aMKHYTOI'O COCTOSIHUSI MCTOUYHHMKA 12 muTaHus.

[0046] (YIIPABJIEHUE JTMATHOCTHUKOM KOPOTKOI'O 3AMBIKAHMA)
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CnenoBarenbHO, ONOK 52 NHUArHOCTUKM COCTOSIHHMSI MCTOYHHUKA IUTAHUS ONpenessieT
KOPOTKO€ 3aMbIKAHWE HWCTOYHHMKA |2 MUTaHUSA MOCPEACTBOM YIMPABJICHUS IMAarHOCTUKON
KOPOTKOIO 3aMbIKaHUsl, ONUCAHHOTO HIKe. HekoTopble TUIBI yHpaBiIeHUs AUATHOCTUKOU
KOPOTKOI'O 3aMbIKaHHsI, OTMCAHHOTO HIDKE, MOTYT OBITh O(pOpPMIIEHBI B BUJIE POrPAMM, KOTOPBIE
MOTYT BBINOJHATD UX M CUUTHIBATHCS B OJIOK 10 MUTaHUS U BBINOJIHATHCS OJ0koM 10 nmuTaHus.

[0047] bnok 58 onpenesneHus: KOPOTKOTO 3aMbIKaHUs OJI0Ka 52 TUATHOCTUKU COCTOSHHSI
HCTOYHHUKA MUTAHUsI ONpPeAessieT KOPOTKOE 3aMbIKaHUE UCTOYHHUKA 12 MUTaHUS MO HANPSIKEHUIO
UCTOYHMKA |2 MUTaHUs, KOTOPOE SIBJIAETCS BBIXOAHBIM 3HAYEHHEM JaTuuka 16 HanpspkeHus. B
YacTHOCTH, OJIOK 58 ompeneneHusi KOPOTKOTO 3aMbIKaHHs OJIOKa 52 NUArHOCTUKH COCTOSIHUS
HCTOYHMKA NMUTAHMs ONpEeNeNsieT KOPOTKOE 3aMblKaHME HMCTOYHMKA 12 NMUTaHMSA MO MaJeHUIO
HANpsDKEHUsT MCTOYHUKA 12 mnuTaHus, KOTOpPOE MPOUCXOAUT B TEYEHHE pa3psaKd, MO
HANPSDKEHUI0 HCTOYHMKA 12 TNuTaHWs Tepen paspsakod (B JajbHEWIIEM, Ha3bIBAEMOMY
NpeapaspsIIHbIM HAMPsDKEHHEM) W HANPsDKEHHWI0 MCTOYHHKA 12 muTaHus mociie paspsaku (B
JaNbHEeHIeM, Ha3bIBAEMOMY IIOCIIEPA3PSAHBIM HaMpsokeHHeM). Paspsiaka [uis omnpenesieHus
KOPOTKOTO 3aMBIKaHUSI MOXKET OBITh pa3psiiKod M3 UCTOYHMKA 12 muTaHus Ha Harpy3ky 21 mms
pacrpUIeHUs] UCTOYHHUKA 22 a3pO30JIsl UM MOXKET OBbITh Pa3psAKON B 3JIEMEHT, OTIHYAFOIIUNCS
OT Harpy3ku 21, Hampumep, CBETOM3JIYYAKOLIUN BJIEMEHT, 3BYKOM3JIYYAKOIIUN JJIEMEHT,
BUOPALIMOHHBIN 3JIEMEHT WJIM YTO-TO MOA00HOe, odpasyrolee u3Bemareab 45. B mocnenyromem
OTMCAaHWH, JJIs IPUMepa, OyAeT OnucaHa paspsaka U3 HCTOYHUKA 12 muTaHus Ha Harpysky 21.

[0048] biiok 58 ompeneneHuss KOPOTKOTO 3aMbIKaHHs OJIOKA 52 OUArHOCTUKH COCTOSTHUS
UCTOYHMKA IMTAHHUS CPAaBHUBAET PA3HOCTb MEXIY MNPEApPaspsIHbIM HAMNpPsKEHUEM U
nocyepaspsIHbIM HarpspkeHHeM ¢ moporom TH, ycranoBieHHBIM O0J1I0KOM 57 yCTaHOBKH 1OPOTa,
U ONpenessieT KOPOTKOE 3aMbIKaHWE MCTOYHUKA 12 MUTaHusA B Ciydae, KOrZa pasHOCTb MEXIY
IpeapaspsAHbIM HANPsDKEHUEM U TMOCAepaspsaHbIM HanpsbkeHueM npesbimaer nopor TH. Ipu
stoMm, nopor TH ycraHaBnuBaeTcsi Ha OCHOBAHUM BEJIWYMHBI H3MEHEHUS] HAIPSDKEHUS
UCTOYHMKa 12 muTaHus, KOTopoe oOycioBieHo paspsaakoit. Korna B uctounnke 12 mutaHusi He
MPOU3OIIJIO KOPOTKOIO 3aMBIKAHMS, Pa3sHOCTb MEXAY MpeApaspsAHbIM HANpPsLDKEHUEM U
NOCNEpa3psAAHbIM HAIpsDKEHUEM He npesblaerT nopora TH, KOTOpBINM yCTaHaBIMBAaeTCs Ha
OCHOBAHUHU HAMpPsDKEHUS HUCTOYHMKAa 12 MUTaHUs B COOTBETCTBUU C paspsanakoil. OpHako B
cly4ae, Korgja B UCTOYHHUKE 12 MUTaHUS NPOUCXOAUT KOPOTKOE 3aMbIKAHHUE, PA3HOCTb MEXIY
NpeApaspsiIHbIM HANPSDKEHHEM W TOCIepa3psAOHbIM — HANpPsDKEHHEM CTAaHOBUTCS — OOJbIne
HACTOJIBKO, 4YTO PAa3HOCTb MEXAY MpPEeApaspsAHbIM HANPsDKEHUEM M MOCIEpa3psAHbIM
HanpspkeHueM npesbinaet nopor TH. ITostomy, 610k 58 onpeneneHus KOPOTKOrO 3aMbIKaHHUS
MOXET OMNpENessATh KOPOTKOE 3aMbIKAHWE HUCTOYHUKA |2 muTaHus, KOrga pasHOCTb MEXIY
IpeapaspsAHbIM HANIPsDKEHUEM U MOCIepa3psiAHbIM HaMPS)KeHHEM npesbiaet nopor TH.

[0049] MHanmee mnpuBeneHo omucaHue crnocoda ycraHoBku mopora TH, kotopsrit
BBITIOJTHSIETCSI OJIOKOM 57 yCTAaHOBKH TOPOTa.

UroObl ycranoButh nopor TH, KOTOpBIi sBISETCS BEMUYUHON M3MEHEHHs HAIPSDKEHHS
UCTOYHMKA 12 mnUTaHus, BBI3BAHHOIO pPa3psAKON, MOKHO OLIEHUTh KOJIMYECTBO JHEPrHUU B

TCUCHUE pPa3psAAKHU, U MOXHO MOJJYYHUTh MNAACHUC HANPSAXKCHUSA IO OHCHCHHOMY KOJUYCCTBY
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SHEPIHH.

[0050] Hammpumep, dakTudeckoe 3HAaUCHUE KOJIMYECTBA SHEPTHH, KOTOPAs MOJBOAUTCS B
TE€YEHHE OJHOTO BTSTHBAIOIIETrO ACHCTBHS B Cliydae, Korma OJok 53 ympaBiieHHs] MUTAHUEM
MOJAeT SHEPTHI0 B OTBET HA 3ampoc Ha OOpa3oBaHHE adpO30Jisi, MOXHO HCIOJIb30BATh Kak
KOJMYECTBO HHEPrUM, U IO [JaHHOMY KOJIUYECTBY OSHEPrUM MOKHO TMOJY4YUTb MaJeHue
HaIpPsKEHUs.

[0051] [danee omucaH ciy4aii, moka3aHHblii Ha ¢ur. 8A, xorma 0ok 53 ynpaBieHus
MUTAaHUEM TIOJAaeT SHEPrHI0 B OTBET HA 3ampoc Ha oOpa3oBaHue a’po3osisi. B ciydyae
BBITIOJIHEHHS YIIPABJICHHUSI B PEXKUME MOCTOSTHHONH MOITHOCTH JUIsl YIIPABJICHUS 3JIEKTPUYECKON
cxeMol TakuM 00pa3zoM, 4ToObI 0OECredMBaTh MOCTOSIHHOE KOJHMYECTBO SHEPTHU B €IUHUILY
BPEMEHH, KOTOPOe TMOJAeTcst B HATPy3Ky 21, uimu Takum o0pa3oM, 4TOObI YCTPAHSATh KojeOaHue
KOJJMYECTBA SHEPTMU B €OUHHULYy BPEMEHU, KOTOPOE TMONAeTCs B HArpy3ky 21, KOJIU4eCTBO
pa3psKaeMOi SHEPTHH BBIYHUCIISIETCS TIO BPEMEHHU, B TEUEHHUE KOTOPOTO BBITIONHSIIACH Pa3psaKa,
MOCPEICTBOM YMHOXKEHUSI 3HAUEHUSI MOIITHOCTH B TEUEHUE YIPABJICHUS B PEXKUME MOCTOSHHON
MOIIIHOCTH Ha BPEMsi, B TEUEHHUE KOTOPOTO BBIMOJIHSIIACH Pa3psiAKa. 3aTeM, MO BBIYHCICHHOMY
KOJIMYECTBY SHEPTrUM MOXKHO TMOJY4YUTh TNajaeHHe HamnpsbkeHus. KomnuecTBo paspsokeHHOU
SHEPTUU MOXKHO TMOJYYUTh YMHOXKEHHUEM CYMMBbI MIEPUOIOB BPEMEHH, KOrJa NepeKroyaTens 19
OBLIT BKITIOUEH, HA PETYJIMPYEeMOe 3HAUYE€HHE MOIIHOCTH. B KadecTBe ajbTepHATHBBI, KOJUYECTBO
Pa3psDKEHHON DSHEPTUU MOXKeT OBITh TOJYYeHO YMHOKEHHEeM BPEeMEHH, C MOMEHTa, KOrua
nepekirouaTesib 19 ObLT BKIIFOYEH B MEPBBINA pa3 B OTBET HA 3ampoc Ha 0Opa3oBaHUE a’3pPO30Jis,
0 MOMEHTa, KOrja MepekirodaTeb 19 BBIKIHOUYAETCS B KOHILE, Ha CpeaHEee 3HAUe€HUe WIIU
3¢ pexTuBHOE 3HAUEHNE MOIIHOCTH, ITOJaBAeMON B TEUEHHE YIIOMSIHYTOTO BPEMEHHU.

[0052] [anee mpuBeneHO OMHMCaHHE Ciydas, MokasaHHoOro Ha ¢ur. 8B, korma Omox 53
yTpaBJIeHUs] TUTAHUEM TOIAET SHEPTHIO B OTBET HA 3ampoc Ha oOpa3oBaHue a3po30Jsi. B ciydae
BBIMIOJIHEHMS]  BBIIIEONUCAHHOIO YIOPABJIEHUS B PEXUME TMOCTOSHHOW MOIIHOCTH, IS
yIOpPaBIEHUS] 3JIEKTPUYECKOW CXEeMOH TakuM o0pa3oM, 4ToObl BpeMsi, B TEYEHHE KOTOPOIO
BBITIOJIHSIETCSl  pasps/ika, HE TMPEBOCXOAUJIO MaKCUMAaJbHOE BpeMsl TOJAa4Yd SHEPruu, B
MPEANONOKEHUH, YTO TTOCTOSIHHAsI MOIHOCTh Pa3psoKaliaCh TOJIBKO B TEUEHHE MAKCHUMAJIbHOTO
BPEMEHU TOAaYMd SHEPTUM, KOJUYECTBO PA3PSLKEHHOW SHEPTUU BBIYUCISACTCS YMHOXKEHHEM
3HAQYEHUS] MOLIHOCTH, MOJABAEMOM B TEUEHUE YMPABJIECHUS B PEKHUME TMOCTOSHHON MOIIHOCTH,
HAa MaKCHUMaJIbHOE BpeMs TMOAaud SHEPTruu. 3aTeM, IO BBIUUCIEHHOMY KOJWYECTBY SHEPTHU
MOXKHO TIOJIYYUTh MAJEHUE HANpsDKeHUs. B kauecTBe 3HAUEHHS] MOLITHOCTH, KOTOpasi MOIAETCs B
TEUEHNE MAKCUMaJIbBHOTO BPEMEHHU MOJAa4Yd SHEPTUH, MOXKHO HCIONb30BATh CPEIHEE 3HAUEHUE
win 3G PeKTHBHOE 3HAUSHHE MOIITHOCTH, KOTOpasi MOAAETCS MOCJe TOTrO, KaK MmepeKtodaTens 19
BKJIFOUAETCsl B MEPBBI, 0 TOrO, MOKA NEPEKIOUaTeb 19 He BBIKJIKOYAETCS B KOHLIE.

[0053] anee mpuBeneHO ommcaHue ciiydasi, mokasanHoro Ha ¢ur. 8C, xorma 6ok 53
yIpaBJIeHUs] TUTAHUEM TOaeT YHEPTUIO B OTBET Ha 3aMpoc Ha oOpa3oBaHue adspo3osi. B ciydae
yIOpPaBJIEHUs] 3JIEKTPUYECKOW CXeMOH TakuM o0pa3oM, 4ToObI BpeMsi, B TEHYEHHE KOTOPOTO
BBITMIOJIHSIETCST  Pa3psiika, HE MPEBOCXOAMIO MAaKCHMajbHOE BpeMsi MOoJIa4yu 3Heprud, O0e3

BBITIOJTHEHHUST  BBIIICOIMMUMCAHHOTO  YIIPABJIICHHUA B PEKHUME IMOCTOSTHHOM MOIITHOCTH, B
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MPEANOJOKEHUH, YTO MAaKCHUMaJbHAasi MOIMHOCTb, KOTOpPas MOXET MOJAaBaTbCs B Harpysky 21,
paspsikanach Ha Harpy3ky 21 TONBKO B T€UEHHME MAaKCHUMAJIbHOTO BPEMEHM NOJAYU 3HEPTHH,
KOJIMYECTBO Pa3psKEHHON SHEPrUU BBIYMCISETCS YMHOXKEHHMEM MAaKCUMAaJIbHOW MOILMHOCTU Ha
MaKCHUMAaJbHOE BpeMs MOJAa4uu SHEPTUU. 3aTeM, 10 BBIYUCIEHHOMY KOJIMYECTBY 3HEPTHMH MOKHO
NOJIy4YUTh NaJIeHHe HanpsDKeHUs. MakcuMasbHas MOIIHOCTh MOKET OBbITh MOIIIHOCTBIO B CJIy4ae,
KOrZla TIOflaHa MAaKCHUMaJlbHas MOIMHOCTb (HampuMmep, TIOJIHOE 3apsiqHOE HampsDKEHHeE),
KOTOPYI0(0€) UCTOYHUK 12 MUTAHUS MOXET MOAaBaThCs HA HATPY3Ky 21.

[0054] Bbnok 57 ycraHoBkM mopora ycraHaBiupaeT nopor TH Ha ocHOBaHMUM MajgeHUs
HAIpPsKEHUs, IOJY4YEHHOTO BBIIEONMCAHHBIM NyTeM. biok 57 ycTaHOBKM mOpOra MOKET
KOPPEKTUPOBAaTh MPEABAPUTENBHO 3aJaHHbIN nopor TH Ha OCHOBaHMM NMajeHUs HANPSKEHUS,
MOJIyY€HHOT'O BBIIIEONUCAHHBIM IIyTE€M, BMECTO YCTAaHOBKM nopora TH Ha ocHOBaHUM NafeHUs
HaIPsIKEHUS.

[0055] BapuanTel ocymecTBieHus, noka3aHHbie Ha ¢ur. 8A, ¢ur. 8B u ¢ur. 8C,
pa3nIn4aroTcs 1o crnocoly yCTaHOBKH WK Koppekuuu nopora TH, npu cpaBHenun. B Bapuanre
OCYIIECTBIIEHHsI, TOKa3aHHOM Ha ¢ur. 8A, nans yCTAaHOBKM WM Koppekuuu mnopora TH
TpeOyeTcsi moJlydeHne BPEMEHH, B TE€UEHHE KOTOPOI'O BBIMOJHAJIACH PA3psiiKa, W BBITOJIHEHHE
YIPABJICHUs] B PEXUME MOCTOSIHHON MOIIHOCTU. B BapuaHTe OCyIECTBJICHMs], TOKa3aHHOM Ha
¢ur. 8B, s ycraHoBku mnm koppekiumu nopora TH TpeOyercss BbINONHEHHE yNPaBJICHUS B
pe’KuMe TOCTOSIHHOH MOINHOCTU. B BapuaHTe ocyiuecTBieHusi, mokasaHHoM Ha ¢ur. 8C,
TpeOyeTcsi He TOJBKO TOJIyuYeHHE BPEMEHH, B T€UEHHE KOTOPOrO BBINOJHIACH Pa3psiika, HO
TaKKe YIPABJICHUE B PEXKHUME IMOCTOSHHOM MomHOCTH. Kak omnmcaHo Bbllle, B BapUaHTE
OCYIECTBIIEHHsI, MOKa3aHHOM Ha ¢ur. 8A, nopor TH ycranaBimuBaercst ninmu KOppeKTUPYETCS Ha
OCHOBAHHWU TOYHOrO (PaKTUUECKOrO 3HAUEHHs] KOJUYECTBA JHEPIUH, KOTOpPOEe MOJAeTcs B
TE4YEeHHE OFHOrO BTArMBarolero aeiicreus. CrenoBaTesbHO, TOYHOCTh AUATHOCTUKH KOPOTKOTO
3aMbIKaHUsI TIOBbIIaeTcs. [1pu 3ToM, B BapuaHTe OCYLIECTBIICHHS, MOKa3aHHOM Ha ¢ur. 8C, aus
YCTAHOBKM MJIHM Koppekuuu mopora TH He TpeOyercs HHKako# crermaibHON 00paboTKH.
CrnenoBaTrenbHO, BO3SMOKHO ITPOCTOE BBIOJIHEHNE THATHOCTUKH KOPOTKOTO 3aMbIKAHUSI.

[0056] B BapuaHTax OCyLIECTBJECHHUS, MOKa3aHHbIX Ha (ur. 8A u ¢ur. 8B, HanpsukeHue
NoZlaeTCs Ha Harpy3ky 21 Tonbko Toraa, koraa nepexnrodarens 19 skmtouen. Ilpu sToMm, cnenyer
OTMETUTh, YTO B JJIGKTPUYECKOW CXeMe, TMOKa3aHHOW Ha (ur. 5, HampspKeHHe MONaeTcsl Ha
Harpy3ky 21, ecnu CriakMBarOLUi KOHIEHCATOP, UMEIOLINI AOCTATOUHYI0 €MKOCTh BKJIKOUEH
NapajyielbHO ¢ WUCTOYHUKOM 12 mMuTaHus MeXAy nepekimodareneM 19 u Beomv 4la mms
paspsaKU MOJOKUTENBHOIO MOJIIOCA 3JIEKTPOAA, JAa)ke KOraa NepekarodaTrenb 19 BhIKIIOUYEH.
Cnenyer moHMMaTbh, 4YTO, B JaHHOM ciydae, NpPU BBIUMCICHUH KOJMUYECTBA pa3psKEHHOM
sHepruu, ocodeHHO 3(pPeKTUBHO HCMONB30BATh BpEMs C MOMEHTA, KOrAa mepekiroyaresb 19
BKJIFOYAETCSI B MEPBBII pa3 B OTBET Ha 3ampoc Ha 0Opa3OBaHHE a’3pO30Jis, 10 MOMEHTa, KOrna
nepexiovaTesb 19 BBIKIIIOYAEeTCS B KOHIE, U CpelHee 3HadeHne Wiu 3PQPeKTHBHOE 3HAUCHUE
MOIIIHOCTH, KOTOpasi MOJAETCsI B TEYEHUE NJAHHOTO BPEMEHHU.

[0057] [anee npuBeneHO ONMMCAHUE PA3PsIHON XapaKTepUCTHUKU UCTOYHMKA 12 nmuTaHus.

[0058] dur. 9 sBnsercs oO0IIel KPUBOM pa3psia aKKyMyJsiITOpa, IOJYYEHHOMH
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OTKJIaIbIBAaHNEM HarnpspkeHust (V) Mo BEPTHKAJIBbHOM OCH M CYMMAapHOW BEJNWYHMHBI paspsia
(WxH) no ropusonTanbHoi ocu. Kak nmokazano Ha ¢ur. 9, u3 o0nactyu, B KOTOpOI HampshKeHHE
UCTOYHMKA 12 mUTaHUs OrpPaHUYEHO IIOJHBIM 3apsiAHbIM HANpSKEHUEM U IPEAeSbHbIM
HanpsDKeHHueM paspsiiky, B objmactu P1l, B xoTopoli cymMMapHas BeJIMYMHA pas3psna sBISIETCS
HeOosbLIoN, 1 obnactu P3, B KOTOpO# CyMMapHasi BEeJIMYHMHA pas3psiia sBIseTCs] OONbLIOH, (B
nanbHelmem, nanHble odmacti P1 u P3 Oynyt HaseiBaThes Hertockumu obnactsmu Pl u P3),
BEJIMYMHA U3MEHEHUs] HAMPSDKEHUs] NCTOYHUKA 12 MUTaHus B pacueTe Ha €AMHUYHYIO BEJIUYUHY
pa3psina (cTeneHb M3MEHEHHMs) CTAHOBUTCSI 3HAYUTEIbHOU. Mesxny TeM, B objactu P2 mexmy
obsacteio P1, B KOTOpOIt cyMMapHasi BeJIMYHMHA pa3psiia sBisieTCss HeOObInoi 1 o0nacteio P3, B
KOTOpOH CyMMapHasi BeJIMYUHA paspsiia siBIseTCst OONBbIION, (B NajbHEHIIeM, naHHas 00JacTh
P2 Oynmer Ha3bIBaTHCS TUIOCKOW OOJIACTBIO), BEIMYMHA U3MEHEHHUS HANPSUKEHHs UCTOYHUKA 12
NUTAHUS B pacyeTe Ha EOUHUYHYI BEJIWYHHY paspsiia (CTeNneHb W3MEHEHHs) CTAHOBHTCS
HeOOJIbLION.

[0059] CnenoBarenbHO, pu ycTaHOBKe ropora TH Ha OCHOBaHMM MaieHUs HATPSKEHUS,
TpeOyeTcst yUUTBIBATh PA3PSAHYIO XaPaKTEPUCTHKY UCTOUHMKA 12 mutaHus. [[pyrumu cioBamy,
B Heriockux obnactsix P1 u P3, maneHus HanpspKeHUs N0 OTHOLICHUIO K KOJNMYECTBY SHEPTUH
AWh coctaBasitor AV1 u AV3, COOTBETCTBEHHO, TOraa Kak B IJIOCKOM obOnactu P2, mageHue
HANPSDKEHUS] 10 OTHOLIEHUIO K KonuuecTBy dHeprun AWh paBHO AV2, xoTopoe 3HaYUTEIHHO
MenblIne, ueM AV1 u AV3.

[0060] CnenoBarenbHo, ecnu nopor TH Bcerna ycraHaBIMBaeTCsl HA OCHOBAHHUH MaICHUS
HanpspkeHuss AV2 mo OTHOWIeHHI0 K KojuuecTBy 3Heprun AWh, koTropoe BbI3bIBaeTCS
paspsOKOW, TO, HaXe €CIM HaNpsbKeHHEe MCTOYHMKA 12 NuTaHus W3MEHSIETCs, KOPOTKOe
3aMbIKaHHE MCTOYHHMKA 12 MUTaHUS MOXET OMINOOYHO OMpPENENAThCS, JaXe €CIU KOPOTKOTro
3aMbIKaHUsI UCTOYHMKA 12 murtaHus He mpowusomwio. [loatomy skenatenbHO, 4TOOBI OOK 57
YCTaHOBKM Nopora ycraHasiusai nopor TH Ha ocHOBaHUUM CTENEHU U3MEHEHHs HAIpPSKEHUs
UCTOYHMKA 12 MUTaHMs, KOTOPOE MOJYy4aeTcss B Cllydae, KOrjaa HampsiKeHHe HCTOYHUKA 12
MUTAHUST TPUHAUICKUT HerutockuM obmactsM P1 u P3 obnactu, koTopast orpaHu4YeHa MOJHBIM
3apsAHBIM HANPsDKEHUEM M NPENEIbHbIM HANpsDKEHUEM Paspsiiky, M €lle JKelaTelibHee
YCTaHAaBJIMBATh NMOPOr HA OCHOBAHUM CTENEHU W3MEHEHMs HANPSKEHUsI UICTOYHUKA 12 muTaHus,
KOTOPO€ MOJIy4aeTcss B Ciydae, KOrja HamnpspbKeHWe MCTOYHUKA 12 MUTaHus NPUHAAJIECKUT
o0yacTH, B KOTOPOH BENWYMHA W3MEHEHHs HANPsUKEHHUs] UCTOYHMKA 12 MUTaHUSA B pacdyeTe Ha
eIMHUYHYIO BEIMYMHY pa3psiza sBIsieTcss HanOosbined (Hanmpumep, Herutockoi obmactu P1), u3
o0yacTH, KOTOpasi OrpaHUYEHA MOJTHBIM 3aPSAHBIM HAIPSDKEHUEM U NPEAeSbHbIM HaNPSKEHUEM
paspsnku. B cnyuae ycranoBku mopora TH BeimeonucanHeIM myTeM, HEOOXOOUMO H3MEHSTH
nopor TH B 3aBUCHMOCTH OT HaNpsKEHHWs UCTOYHHMKA 12 MUTAHMSA, U MOXHO IPEAOTBpALIATh
OIMOOYHOE OTIpeIeNICHUE.

[0061] bnok 57 ycTaHOBKM MOpPOra MOXKET TaKXKe YCTAaHAaBIMBATh WJIM KOPPEKTHUPOBAThH
nopor TH B 3aBUCUMOCTH OT HampspKEHHWs UCTOYHUKA 12 nuranus. B pgaHHOM ciydae, XOTs
BbluMCIeHne mopora TH ycioxHsercs, co3laeTcs BO3MOXHOCTb YCTaHOBUTH Oolee

noaxoxasmuii nopor TH. Kpome TOro, mockosibKy NajgeHUe HANpPsDKEHUs 10 OTHOLIEHUIO K
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Konu4ecTBy 3Hepruu AWh m3MeHseTcst B 3aBUCHMOCTH OT UCTIPABHOCTH UCTOYHHKA 12 muTaHus,
Onmok 57 yCTaHOBKM IOpora MOXKET YCTAHABIMBATb WM KoppektupoBath nopor TH B
3aBUCUMOCTHU OT MCIPABHOCTH UCTOYHMKA 12 nuTanus. B naHHOM cilyyae BO3MOXKHA YCTaHOBKA
ontuManbHOro nopora TH COOTBETCTBEHHO COCTOSIHUIO UCTOYHMKA 12 MUTaHWs, U TOYHOCTH
ONpEeaEeIeHUs] KOPOTKOTO 3aMbIKAHHsI MTOBBIIIAETCS.

[0062] Janee npuBeneHoO noapoOHOE OMICAHUE YCTAHOBKH ONTHMabHOro nopora TH co
ccbutkoi Ha ¢ur. 7 u ¢ur. 9. PaspsaHast kpusas, nmoka3aHHas Ha (ur. 9 u omHMcaHHAs BbILIE,
U3MEHSIETCS B 3aBHCUMOCTH OT UCTPABHOCTH HCTOYHHMKA 12 murtanus. ITostomy, B Gnoke 57
YCTAHOBKM TMOPOra 3apaHee COXPAHIKTCA paspsaHble KPUBbIE, COOTBETCTBYIOLIME CTENEHSIM
UCTIPaBHOCTH. biOK 57 yCTaHOBKM mopora BbIOMPAeT ONTHMAJBHYIO PAa3pPSOHYI) KPUBYIO Ha
OCHOBAHUHU CTENEHH HCIPABHOCTH, KOTOpas BBOAMTCSA M3 Onoka 56 oueHku crapeHusi. Kpome
TOro, OJIOKY 57 yCTAaHOBKH NOpOra HEOOXOAMMO TOJBKO YCTAHOBUTH (PAKTUUECKOE 3HAUEHHE
KOJIMYECTBA SHEPruu, KOTOpas MOAAETCs B TEYEHHE OJHOIO BTATMBAIOLIETO ACHCTBUSA, NaAeHUE
HanpsbkeHuss 1 nopor TH, Ha OCHOBaHMM HANpsPKEHUs NMUTAHUS U ONTHUMAJIBHOW pa3psIHOU
KPHUBOH, KOTOPBIE BBOIATCS U3 OJIOKa 55 MONyYeHHs HATIPSKEHNS TUTAHUS.

[0063] Kak omucano Beime, Onok 58 ompeneneHuss KOPOTKOTO 3aMblkaHUsl Ojioka 52
JUATHOCTUKU COCTOSIHMSI UCTOYHUKA MUTAHUS ONPEAessieT KOPOTKOE 3aMbIKaHUE UCTOYHMKA 12
MUTAHUS 110 HANPSDKEHUI0 UCTOYHMKA 12 MHUTaHUs, KOTOPOE SBJISIETCS] BBIXOAHBIM 3HAYEHUEM
natyuka 16 HampspKeHHs, W HaNpsDKeHWE MCTOYHUKA 12 MHUTAaHUS MOXKET OBITh HAIPSDKEHHEM
OCV mpu pa3oMkHyTOH Lienu Hiu MoxkeT ObiTh HampspkeHuemM CCV mpu 3amkHyTOH Lienu. B
Hacrosueil 3asBke, HampsbkeHue OCV mpu pasomkHyTtoi nenu u Hampsbkenune CCV mpu
3aMKHYTOH LIeNM UCTOYHMKA 12 muTaHus OynyT ONUCAHBI HA NIPUMEpPE CJyyasi, KOrja UCTOYHUK
12 nuTaHus sABJISETCS HOHHO-JIUTHEBBIM AKKYMYJISITOPOM.

[0064] @ur. 10 sBisgeTcs BHUIOM, INPOCTO TOSCHAIOIMUM MPUHLUUIHAIBHYIO
HJNIEKTPUYECKYI0 CXEMYy ad’pO30JbHOrO HMHramsatopa 1, moka3aHHoro Ha ¢ur. 5, korma
nepekaroyaTens 19 BeikmroueH. Pesynbrar usMepeHus patduvka 16 HampspKeHHUs, KOraa
nepexyrouatens 19 BeikiroueH, T.e. HampsbkeHue OCV mpu pa3soOMKHYTOH IienH, paBHO
3AeKTpoABMKyLIas cuna Egae ncTounnka 12 nuranus.

[0065] @ur. 11 sBusieTcst BUAOM, MOSICHSIOIMINM CXE€MY, SKBUBAJIEHTHYIO 3JICKTPUYECKOU
CXeMe a’pO30JIbHOI0 MHTAISITOpa 1, moKa3aHHOH Ha ¢ur. 5, korga nepexirouaTenb 19 BKIOUEH
(korma siekTpuyeckas cxema oOpa3yerT 3aMKHYTyH Iernb). CrpaBouHblii CUMBON «Cgau»
O3Ha4aeT KOHJEHCATOP, UMEIOLINUN TaKYH0 K€ 3JIEKTPOABHIKYILYIO CUITY, KaK 3JIEKTPOJABIIKYILAs
Cujla UCTOYHMKA 12 mHWTaHUsA, W CHOPABOYHBIA CUMBOJ «Rimp» O3Ha4aeT MEKBIEKTPOAHOE
BHYTPEHHEE CONPOTUBJICHUE MEXKAY 3JIEKTPOJaMM, KOTOPOE NMPOTUBOAEHCTBYET HMOHAM JIUTHS,
KOIZla MOHBI JIMTHUSl TMEPEMEINAIOTCS MEeXAY 3JIEKTPOJaMH, M CIpaBo4YHbIM cuMBosi «CgpL»
O3HA4aeT KOHIEHCATOp, MPEACTABISIOIUN €MKOCTb ABOMHOIO 3JIEKTPUYECKOrO CJIOs B 30HAX
B3aUMOJEUCTBUSL DJJIEKTPOAOB, U CHPAaBOYHBIA CUMBOJN «RgpL» O3Ha4aeT CONPOTHUBIICHHUE
peakLuil, KOrga UOHBI JIMTUS NMEPEMELIAIOTC B 30HAX B3aUMOJEHUCTBUS MEXIY 3JIEKTPOJAMHU U
snektponutudeckoM pactBope. ConporuBienne Repr u konaeHcatop CepL € JIBOWHBIM

QJICKTPUICCKUM CJIOEM COCAUHCHBI ITapaJlICJIbHO C BBIXOOHOM CTOPOHBI KOHACHCATOpa Cgatt 1
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MEX3JIEKTPOAHOTO BHYTPEHHEro CONPOTUBNEHUS Rimp, BCIENCTBUE YEro MEXK3JIEKTPOIHOE
BHYTpEHHee comnpoTuBieHue Rimp o0Opasyer komnoHeHT mnoctosHHoro Ttoka (DC), wu
comnpoTuBiieHre RepL 00pa3yeT KOMIIOHEHT EPBUYHOMN 3a71ep KK nepemeHHoro Toka (AC).

[0066] PesynpraT u3MepeHUs AATUMKOM 16 HampsbkeHus, Korja nepeknodareib 19
BKJItOUeH, T.e. HanpsbkeHne CCV mpu 3aMKHYTOH Lienu, sIBJISETCS 3HAUYEHUEM, IOJIy4aeMbIM
BbIUUTAHUEM IIOTE€PH, BBI3bIBAEMON MEXAJEKTPOAHbIM BHYTPEHHHM CONPOTUBIEHUE Rimp, U
NOTEPH, BbI3BIBAEMON CONPOTUBJIEHUEM RepL peakumii, U3 5JeKTPOABUXKYLIEH CUIIbl HCTOYHHUKA
12 nuranus.

[0067] CnenoBaTenbHO, Kak Moka3aHO Ha (ur. 12, mpu OJHOM M TOM K€ OCTaBILIEMCS
3apsAae UCTOYHMKA |2 MHUTaHUWs, YCTaHABJIMUBAETCS COOTHOLIEHHWE, MPU KOTOPOM HaIpsiKeHHe
OCV npu pazomknHyTO# 1enu npebimnaeT Hanpsokenne CCV npu 3amkHyToN nenu. Our. 12
IpEACTaBIsieT COOTHOLIeHHe Mexay HanpsbkeHuemM OCV  npu  pa3oMKHYTOM Lienu U
HanpspkeHueM CCV o mpu 3aMKHYTOH Lielld B 3aBHCHUMOCTH OT Pa3psiiKM HOHHO-JIUTHEBOTO
aKKyMyJISITOpa, HMCMONb3yromero okcuabl Li1+xCo204 TUma IMMUHETHM B Ka4eCTBE AKTHBHOTO
Marepuaja CBOETO IMOJIOKUTENBHOTO 3JIeKTpona, packpeiroro B nybmukammu LITHIUM
COBALT SPINEL OXIDE: A STRUCTURAL AND ELECTROCHEMICAL STUDY (ERIKA
MEZA et al, J. Chil. Chem. Soc, 53, No 2 (2008), pages: 1494-1497). BeptukanbHas oCb
NpeACTaBisieT 3Ha4deHUsi HanpspkeHus s HampsbkeHus OCV mpu pa3oMKHyTOH Lienu U
HanpspbkeHuss CCV npu 3aMKHYTOH LieTH, U 3HaU€HUs] HAMPSKEHUH MOBBIIIAIOTCS C JBIKEHHEM
BBEPX MO OCU. ['OpU30HTaNbHAsE OCh MPEACTABISAET KOJMYECTBO JIUTUA B aKTUBHOM MaTepuale
MOJIOKUTEJIBHOTO 3JIEKTPOAA, U JAHHOE KOJMYECTBO BO3PACTAET C ABMXKEHHEM IO OCH BIIPABO.
HpyrumMu cioBamM, € ABUXKEHMEM BIPABO IO OCH, OCTaTOYHAs €MKOCTb AaKKyMyJATOpa
YMEHBIIAETCS, 1 UHTETPajJbHOE 3HaUCHHE Pa3psLKEHHON SHEPTUH YBEIUYUBAETCS].

[0068] BpemenHoe wusmenenue Hanpsbkenus CCV  mpu  3aMKHYTOM 1enu B
SKBUBAJIEHTHOW CXeMe, TIOKa3aHHOW Ha ¢ur. 11, MOXHO IpPEACTaBUTh CIEIYIOLIHMHU

BbIpakeHreM (1) u BeipaskeHuem (2).

t
CCV(E) = Epaee — I(t) - Rimp, — I(t) - Rep, - {1 —exp (— ﬁ——)} (1)
EDL EDL
E
I(t) — Batt - ( 2 )
Rimp. + Repy * {1 —exp (— m)} + Rioaa

B Boipaxkennn (2), Rioad O3HaYaeT 3HAUYEHUE DJIEKTPUYECKOTO COMPOTUBIICHHS] HATPY3KU
21.

[0069] Cpa3y mocne Toro, kak mepekiodaTtens 19 BkitouaeTcs, conpoTuBieHue RepL
peakuuii, KOTOpOe SIBISIETCS KOMIIOHEHTOM IE€PBUYHON 3aE€PIKKH, SIBIISIETCS MPEHEOPEKHMO
ManibIM. Jlpyrumu ciaoBaMi, cpasy Mocje TOro, Kak nepekirodarenb 19 Bkirodaercs, T.e. koraa t
pasHO O, pasHocTh Mexay HanpsbkeHuemM OCV mpu pa3oMkHyTOH uenu u HanpsbkeHueM CCV
IpU 3aMKHYTOM LI€M 3aBUCUT OT TMAaJEHUS HANpsDKEHUs, KOTOPOE€  BbI3bIBAETCS

MEXK3JIEKTPOAHBIM BHYTPEHHUM CONPOTUBICHUEM Rimp.
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[0070] 3TO MOXHO MPENCTaBUTH BBIpAXKEHHEM (3), MOJYUYEHHBIM W3 BhIpakeHHH (1) u
2.

ocv —ccv(0) _
10) = Rimp. (3)

[0071] IIpu sToM B ciydae, Korzna t 3HAUUTEIBHO IPEBBILIAET MPOU3BEACHUE BPEMEH
CraXXuBaHHs (IOCTOSHHBIX BPEMEHHM) KOMIIOHEHTOB mepBH4YHON 3amepxkku Repr u CepL,
NpUBeNEeHHbIX B BoIpaskeHuu (1) u BeipaskeHuu (2), pasHocth Mexxay HampsikeHuem OCV mpu
pasomkHyTO# nenu u HanpsokerneM CCV mpu 3aMKHYTOH LM MPUXOAUTCS HA CYMMY TMaJ€HHs
HAaIpPSDKEHUS], BBI3BIBAEMOT'O MEKAJIEKTPOIHBIM BHYTPEHHUM COIPOTHUBJIEHHEM Rimp U MaeHueM
HAaIpsDKEHUSs], BBI3BIBAEMOTO COMPOTUBIIEHHEM REpL peakimid.

[0072] DTO MOXHO MPENCTaBUTh BhIpaKEHHEM (4), TOJY4YEeHHBIM U3 BbIpaxkeHus (1) u

BbIpakeHusI (2).

0CV — CCV (D)
—“7@7)_'_ = Riymp. + Rgp,  (4)

[0073] ITo cytu, B obmem, RepL u CepL nMeroT HeGombinne 3HaueHus. [TosTomy, crnenyer
OTMETHTb, YTO COOTHOIIEHHE IO BBIPAXKEHHIO (4) ycTaHaBIuBaeTcs (NMPUOIM3UTENBHO) Yepe3
OTHOCUTEJIbHO KOPOTKOE BPEMsI MOCJIE TOT0, KaK MEpEeKIroyaTeb 19 3aMbIikaeTcs.

[0074] B cnyuae ucnonb3oBanus HanpspkeHuss CCV mpu 3aMKHYTOM Lienu, HaNpsKEHNe
NpU 3aMKHYTOW LE€MU MOXET OBITh BBIXOIHBIM 3HAUYE€HUEM, KOTOpPOE IOJIy4aeTcsi, KOraa
NPOXOAUT NOCTATOYHOE Bpemsi (t=t1) mocie Toro, kKak Lernb 3aMbIKAeTCs, WJIH MOXKET ObITh
BBIXOHBIM 3HaU€HHEM, KOTOPOE MOJy4YaeTcsi A0 TOro, Kak MPOXOAUT JIOCTaTO4YHOE Bpems (t<tl)
MoCcJIe TOro, Kak Lenb 3aMmblkaeTcsi. Bpems tl ycraHaBiumBaeTcss Ha OCHOBAHUU MOCTOSIHHOM
Bpemenu (mpoussenenust Repr 1 CepL) B ciydae, korna usmeneHue HanpspkeHus CCV mpu
3aMKHYTOH LIETH YYUTHIBAETCS B CHCTEME MepBUYHOMN 3anep:kku. [1o cyTH, kak OmMcaHo BbIIIE,
HanpstkeHne CCV mpu 3aMKHYTOMN 1€ U3MEHSIETCS] B 3aBUCHMOCTH OT BPEMEHH, MPOIIEIIETO
MOCJIe TOrO, KaK LeMb 3aMbIKAETCS, W3-3a COMPOTUBIIEHUs RepL peakiuii, KOTOpoe SBISIETCS
KOMIIOHEHTOM TepBUYHOU 3amep:kku nepemeHHOro Toka (AC). IlosToMy, B OTHOLIEHHH
NPeapa3psIHOTO HANPSDKEHUST W MOCePaspsyTHOrO  HAMpsKEHUs TpeOyeTcss COryiacoBaTh
MOMEHTbI BPEMEHHM HUX TMOJY4YEHHs TOCJEe TOro, KaK MPOXOIUT MPEIBAPUTEIBHO 3aJaHHBIN
Nepuos, BKIIIOUAromuil B cedss MomMeHT 0, ¢ MOMEHTa, KOrJa B MepeKirouaTeNb 19 moceuiaercs
KOMaH/Ia Ha 3aMbIKaHUE.

[0075] Ecnm MOMEHTBI BpPEMEHHM HE COIJIACOBAaHBI, TO COMPOTHUBJIECHUS PEAKIIUH
MPENpPas3psAaHOro HANPSDKEHHST W TOCJepas3psIHOe HampsDKeHHs pasnudarorcs. [lostomy,
YIOMSIHyTasl Pa3HOCTb COMPOTHBJICHUH peaKIHil MOAMEIIUBaeTcsi B (opMe IIyMa B Pa3HOCTb
MEXAY MpeApa3psAHbIM HAMPSDKEHUEM U TIOCIEePa3PsIHbIM HAIPSKEHUEM, U TIOTOMY TOYHOCTh
IUArHOCTUKU KOPOTKOTO 3aMblKaHUsl CHUKaeTcs. [Ipu MCMonb30BaHUM BBIXOAHOTO 3HAYEHUS,
KOTOPOE€ TMOJyYaeTcsi Mpexkae, 4eM MPOXOAUT JOCTATOUYHOE BpeMsl MOCJE TOro, Kak Lemb

3amblkaercs, B kauecTBe HampsbkeHus CCV mpu 3amkHyTOoi nenu, HanpspkeHue CCV o onmpu
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3aMKHYTOM LIeMM MOXKHO MOJNy4MThb paHbiie. IIpu 3TOM, mpu HCHONB30BAaHUU BBIXOAHOIO
3HA4YEeHUs, KOTOPOE MOJy4aeTcs,, KOraa MPOXOAUT AOCTATOYHOE BPEMs MOCJE TOro, Kak LeMb
3amblkaercs, B kadecTBe HampsbkeHus CCV mpu 3amkHyToi nenu, HanpspkeHue CCV o onmpu
3aMKHYTOH LIETTH MOXHO MOJTy4aTh ¢ O0JbLIE TOUHOCTBIO.

[0076] Kpome Toro, Bo Bpemst mony4enus Hanpspkenust CCV npu 3aMKHYTOH 1enu, 00K
52 NWarHOCTUKM COCTOSIHMSI MCTOYHUKA NMUTAaHUs MoxkeT mnonydaTe Hanpsbkenue CCV mpu
3aMKHYTOH LIENH C UCIOJIb30BAHUEM MEHBIIErO TOKA, Y€M TOK B TO BPEMsl, KOIJa SHEprus
paspsibkaercss Ha Harpy3ky 21 mnst oOpaszoBanust aspososst. [Ipu nonyuennn HanpsokeHust CCV
NpU 3aMKHYTOH IIeMHU C HCIOJb30BAHMEM CJA0Or0 TOKA, MOXKHO CHOEp’KHBAaTh OOpa3oBaHUE
a’3po30is B TeueHue noaydeHus HanpspkeHust CCV nmpu 3aMKHYTOH 1eTH.

[0077] [Hanee TmpuBEAEHO OMNMCAHUE IIpoOLleCcCa YIMpPaABJIEHUs TMpPU yIPaBIEHUU
IMAarHOCTUKOW KOPOTKOTO 3aMbIKaHHUS, KOTOpas BBINIOJNHAETCS OJokoM 58 ompeneneHus
KOPOTKOT'O 3aMbIKaHHSI.

CHavana Oyzer omMcaH TPOLIECC YIPABICHUS TMPU YIPABISCHUH IHATHOCTHKOH
KOPOTKOTO 3aMbIKaHHUSI B IEPBOM INpUMepe, cO cchuikod Ha ¢ur. 14 u ¢ur. 15. YnpasieHue
JMAarHOCTUKOM KOPOTKOIO 3aMbIKaHUs B IEPBOM IIpUMeEpE SIBJISIETCS] CIy4aeM HCIOJIb30BaHUS
HanpsokeHus: OCV npu pa3oMKHYTOH II€NU B KaUeCTBE HANPSDKEHUS UCTOYHUKA 12 mMUTaHUS.

[0078] Bo-mepBbix, O5ok 51 onpeneneHus 3ampoca Ha OOpa3OBaHHE a3PO30Jis
oTpeneNsieT 3anpoc Ha o0pa3oBaHHE a3PO30Jii HA OCHOBAHWU BBIXOJHOTO Pe3yJbTaTa AAaTYHKa
15 Bnoxa (3tan S11). IIpu nmony4eHnH COCTOSAHUS KOPOTKOTO 3aMbIKAHUSI HICTOYHHUKA 12 MUTaHUsA
B OTBET HA 3arpoc Ha 00pa30BaHUE a3pO30JIsl OT MOJB30BATENs], MOXKHO MOJBECTHU IOJIb30BATENS
K TMOHMMAHHIO pe3yJibTaTa OIMpeAesieHHss KOPOTKOro 3amblkaHusi. B ciyuae, xorma Omok 51
OIIpeAesNIeHUs] 3ampoca Ha 00pa30oBaHUE a3pO30JIsl ONPEAEIIHI 3aIpoC Ha 00pa30BaHUE a3PO30IIs
(«Ja» Ha srame S11), 6ok 55 monyueHus: HanpspKeHUS MUTaHUS Nojdydaer HampspkeHne OCV
npu pa3oMKHyTOU 1enu (3Tanm S12); Torna kak B ciydae, koraa 0yok 51 ompeneneHus 3amnpoca
Ha 00Opa3oBaHHE a’pO30Jisi HE OMPENeNH 3anpoc Ha oOpasoBaHue aspo3ods («Her» Ha sTame
S11), mpouecc stama S11 nmoBropsiercs.

[0079] ITocne nony4enust Hanpsikeruss OCV npu pasoMkHyTO#M Lenu Ha dtane S12, 610k
55 mnonydeHusi HampsDKEHUs NMTAaHUS TNody4aeT mpenbinyiiee HanpsbkeHue OCV  mpu
pasomknyToii nienw (3tan S13). [Ipenbinyinee Hanpsokernne OCV npu pa3oMKHYTOM LIETTH MOXKET
OBITh TOJIY4EHO U3 MaMsATH 18, yaepKuBaroImeld Nmpeapiayliee HanpspkeHHe NMPU Pa3OMKHYTOH
L[eTH, TIOJIyYeHHOE paHee mepel npeabaymuM odpasoBaHueM a’po3osi. Kpome Toro, stam S12
u 5tan S13 MOXKHO MOMEHATh MeCTaMU. 3aTeM OJIOK 57 yCTaHOBKHM MOPOTa YCTAHABJIUBAET MOPOT
TH (3tant S14). Hannbii nopor TH ycraHaBnmuBaeTcs 1o BeNTUYMHE W3MEHEHUS HATPSKEHUS
UCTOYHMKA 12 nuWTaHus, BBI3BAHHOIO pAa3psAKON, BBINOJHEHHOH IMOCJHE  MOJIy4eHUs
npenpiayero HanpsbkeHuss OCV nmpu pa3oMKHYTOM LieTH, T.€. 1O NaJeHUI0 HANPSDKEHUs, U Kak
OIKCAHO BbIIE, OJIOK 57 yCTAaHOBKU MOPOra MOXKET YCTAHOBHUTH MJIM CKOPPEKTHPOBATH MOPOT
TH Ha OCHOBaHMM HaNpPsDKEHUs] UCTOYHUKA 12 NMUTaHUA, COCTOSHMSI CTaApPEHHMs] UCTOYHHKA 12
MTUTAHUS K TOMY TIOZOOHOE.

[0080] 3arem Onok 58 ompeneneHusi KOPOTKOIO 3aMblKaHUs cpaBHUBaeT nopor TH,
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YCTAHOBIIEHHBIH OJIOKOM 57 yCTaHOBKHM MOPOTa € Pa3HOCTBIO MEKAY MOJTYHYEHHBIM MPEIbIAY UM
HanpspbkeHueM OCV npu pa3oMKHYTOH LieNH U NMOJy4YeHHbIM TeKyIiuM HanpsikenueMm OCV npu
Pa3OMKHYTOH LieNH, C ONpeneIeHeM TeM CaMbIM, HE NPEBbILIAET JIU WM NpeBbimaeT nopor TH
pasHOCTb Mexay npenapiaymuM HanpsbkeHueM OCV mpu pasoMKHYTOM LeM U TEKYLIUM
HanpsokeHueM OCV mpu pasomkHyToit nenu (srtam S15). B cnyuae, kornma, B pesylbTare,
OTIpeNeNAETCs, YTO PA3HOCTh MEXAY Npeaplayumm HanpspkeHueM OCV npu pa3oMKHYTOH Lienu
u tekymuM HanpsbkeHueM OCV npu pazomkHyToM Lenu He mpesbimaer nopora TH («/la» Ha
stane S15), Gn0k 58 ompenesieHuss KOPOTKOIO 3aMbIKAHUS OMPEHENSeT, YTO HMCTOYHUK 12
MUTAHUS] HAXOJUTCS B HOPMAJIBHOM COCTOSIHUH, T.€. KOPOTKOTO 3aMbIKAHHSI HE TIPOM30LLIO (3Tar
S16), u Onox 53 ympaBieHHs] NHTAHHEM BBIIOJHAET ympaieHue wmeromom INMM s
obpaszoBanus asposouist (3tan S17). OgHako B ciydae, korna Ha sTane S15 ompenensercs, 4To
pasHOCTb Mexay npenpinymuM HamnpsbkeHneM OCV mpu pa3soMKHYTOM LeTM U TEKYLIUM
HanpspkeHueM OCV npu pazomkHyTOoH nlerm npesbimaet nopor TH («Her» Ha stane S15), 6ok
54 ynpaBieHMs H3BELIEHHEM YBEJOMISET IOJIb30BaTeIs] O TOM, UYTO IPOU3OLLIO KOPOTKOE
3ambIkaHue (3tam S18).

[0081] byok 58 ompeneneHust KOPOTKOTO 3aMBbIKAHUSI MOKET OINPEAENSITh, SIBJISETCS JIH
KOPOTKOE€ 3aMblKaHH€ BHYTPEHHUM KOPOTKMM 3aMblKaHHMEM WJIH BHEIIHUM KOPOTKUM
3aMBIKAHUEM, T.€. YIOMSIHYTBIH OJIOK MOXKET YETKO OIPENeNsATh TUI KOPOTKOT'O 3aMbIKAHUS B
cilydae, KOrja MPOM30ILIO KOPOTKOE 3aMblkaHHWE, B JAOINOJHEHHE K TOMY, NPOHU3OILIO JH
KOPOTKOE€ 3aMbIKaHWE WUCTOYHMKA 12 nurtanusa. B oOmem, BHyTpeHHHE KOPOTKHE 3aMBIKaHUS
BBI3BIBAIOT OOJIee 3HAYNTEIbHbIE MAICHHs HAIIPSDKEHHSI IO CPABHEHUIO C BHEIIHUMH KOPOTKUMU
3aMbIKaHUAMU. J[pyrumMu cioBaMu, pasHOCTb MexAy npenabinyiiuM HanpsbkeHuem OCV mpu
pasOMKHyTON uLenu u Tekywum HampspbkeHneM OCV mnpu pa3soMKHYTONH LiemM BO BpeMs
BHYTPEHHET0 KOPOTKOI'O 3aMbIKaHHsI MPEBBIIIAET PA3HOCTb MEXAY MPEAbIYIIUM HaNpsKEeHUEM
OCV npu pazoMkHyTOMH 11enu U Tekymum HanpspkeHneM OCV npu pa3oMKHYTOM LU BO BpeMst
BHEIHETO KOPOTKOro 3ambikanus. CnenoBarenbHo, Ha stame S15, Onmok 58 ompenenenus
KOPOTKOT'O 3aMbIKaHUs ONPEENseT, YTO KOPOTKOE 3aMbIKaHUE SIBJIIETCS BHYTPEHHUM KOPOTKUM
3aMbIKaHHUEM, B CiIydae, Korjaa pasHocTb Mexay noporoM TH u pasHOCTBIO MeXAy IpeabplayLuM
HanpspkeHueM OCV npu pasoMkHyTO# nienu ¥ TekymuM HanpsbkeHneM OCV npu pa3oMKHYTOH
LeNU SIBJSIETCS] 3HAUUTENbHOM, U ONperesieT, YTO KOPOTKOE 3aMblKaHUE SIBJII€TCS BHELIHUM
KOPOTKHM 3aMbIKaHHEM, B Cllydae, KOIrJa pasHOCTb Mexay noporoM TH u pasHOCTBIO MexXny
npenplnymuM HanpspbkeHneM OCV nipu pa3oMKHyTOM Lenu u TekymuM HanpspkeHnueM OCV nipu
Pa30OMKHYTOMH LIETH SIBJIIETCS] HEOOIBIION.

[0082] ITockonmbky Oyok 58 ompenesieHUsT KOPOTKOTO 3aMBIKAHUS YETKO OMpeeNiseT
BHYTPEHHHE KOPOTKHE 3aMbIKaHHs W BHEIIHHE KOPOTKHE 3aMBbIKaHUs, ONOK 54 ympaBieHus
U3BEIICHNEM MOJKET YBEIOMIIAThH IOJIb30BATENSI O TOM, YTO MCTOYHHUK 12 mutaHus Tpelyercs
3aMEHUTb, €CJIM MPOUCXOAUT BHYTPEHHEE KOPOTKOE 3aMbIKAHHE, U MOXKET YBEAOMUTH
NOJIb30BATENs O TOM, YTO HMCTOYHUK 12 mnurtaHus Tpedyercs 3apsauTh, €CIU IMPOUCXOAUT
BHELIHEEe KOPOTKOe 3aMblkaHue occurs. CreaoBaTenabHO, MOIb30BATEN0 MOKHO PEKOMEHI0BATh

MNPUHATH COOTBETCTBYIOLIHUE MEPHI, 3aBUCAILINEC OT KOPOTKUX 3aMBbIKaHUM.



19

[0083] [lanee mpuBEAECHO ONMCAHUE IIpoOLleCcCa YMPABJIEHUs MPU YIPaBIEHUU
IMAarHOCTHUKONW KOPOTKOTO 3aMBIKAHHsI BO BTOPOM IIPHMeEpe, CO CCbUIKOM Ha ¢wur. 16 u ¢ur. 17.
VYmpasineHue QUarHOCTHUKOM KOPOTKOIO 3aMbIKaHHUSI BO BTOPOM INPHUMEPE SIBJISIETCS Clly4aeM
ucnosnp3oBanus HanpspkeHus: CCV npu 3aMKHYTOH LIeNH B Ka4eCTBE HANpsDKEHUs UCTOYHMKA 12
nutanus. Ilo cyTw, sTambl, MAEHTUYHBIE 3TanaM B IPOLECCE YIPABJIEHUS IMpPU YNPaBICHUU
AMArHOCTUKOW KOPOTKOTO 3aMBIKaHHsI B IEPBOM NpuMepe OyIyT OMUCAHbI KPAaTKO WK He OyayT
OIMCAHBI, ¥ OTIIMYAIOILIHNECS 3TAIbl OyyT OMHCAHBI ITOAPOOHO.

[0084] Cnauana, 6ok 51 ompeneneHus 3ampoca Ha 0Opa3OBaHUE a3PO30Jis OMPEeNsIeT
3ampoc Ha o0pa30BaHKe a3pO30Jis MO BBIXOAHOMY pe3ysbTaTy Aatuuka 15 Bmoxa (3tam S11). B
ciydae, korga 6mok 51 ompenenenus 3anpoca Ha 0Opa3oBaHUE a3pO30JIsl ONPEAETHI 3aIpoc Ha
oOpasoBanue asposoisi («/la» Ha stame S11), O6mok 55 monydeHus: HANMpPSOKEHHS MUTAHUS
nony4daer HanpspkeHne CCV npu 3aMkHyTOH Lenu (3tan S22); Torna Kak B ciiydae, korga 0Jok
51 onpenenenus 3ampoca Ha 0Opa3OBaHHE a’3pO30Jisl He OMpEeAeTHy 3ampoc Ha oOpa3oBaHHE
asposoiist («<Her» Ha stane S11), npouecc stana S11 noeropsiercs.

[0085] ITocne nmonyuyenus: Hanpspkenust CCV npu 3aMkHyTOM menu Ha starne S12, 65ok
55 nonyueHus HaNpsKEHUs MUTaHUs Nojydaer npeapiayuiee HanpsbkeHue CCV npu 3aMKHYTOM
e (3tan S23). Hanpsoxkerne CCV mpu 3aMKHYTOH LIeNTM MOXKET OBITh MOJYYEHO M3 MaMsATH
18, ynmepxuBarolieil mnpeapiayllee HANpPsOKEHWE MPU 3aMKHYTOM LENH, MOJY4YEHHOE 3apaHee
nepen  MpenbInyIuM  Oo0pa3oBaHHEM ad’po30Jii WM HEMOCPEACTBEHHO IOCHe Havaia
npenpiaymero oOpasoBaHus a’po3osisi. B ciydyae ucnomb3oBanust Hampsikerns CCV o mpu
3aMKHYTOH LIENIU B YNPABIEHUH AUATHOCTUKON KOPOTKOTO 3aMbIKAHUS, KaK ONUCAHO BBILIE, B
OTHOLIEHUH TNPEAPA3PSIHOTO HANPSDKEHUS M IOCIepaspsAgHOro HanpspkeHus Tpelyercs
COIJIacOBaTb MOMEHTBI BPEMEHHM HX MOJY4YEeHMs IOCJEe TOro, Kak NMPOXOAUT IPEIBAPUTENIBHO
3aJaHHbIN MEpPHON, BKIOUArOIui B ceOst MOMeHT O, ¢ MOMEHTa, Korna B mepekiioyareib 19
NIOCBUIAETCS KOMaHa Ha 3aMblkaHue. 3areM, OJ0K 57 yCTaHOBKH MOPOra yCTaHABIMBAET MOPOT
TH (3tan S24). Hausbni nopor TH ycraHaBiuBaeTcst 1Mo BeMTUYMHE W3MEHEHUS HATPSKEHUS
UCTOYHMKA 12 1uWTaHus, BBI3BAHHOIO pa3psIKON, BBINOJHEHHOH IOCJHE  IOJIyYeHUs
npenpinymero Hanpsbkenne CCV npu 3aMKHYTON Lienu, T.€. MO MajJeHue HANpsDKeHUs, U, Kak
OIKCAHO BbIIIE, OJIOK 57 YCTAHOBKU MOPOTa MOXKET YCTAHABJIMBATH WM KOPPEKTUPOBATH MOPOT
TH Ha OCHOBaHMM HaNpPsKEHUs UCTOYHUKA 12 NMUTAHUSA, COCTOSAHMS CTapEeHMs] UCTOYHHUKA 12
MTUTAHUS ¥ TOMY TIOIO0HOE.

[0086] 3arem, Omok 58 omperneneHHss KOPOTKOTO 3aMbIKaHUsl cpaBHHMBaeT mopor TH,
YCTAHOBIJIEHHBIH OJIOKOM 57 yCTaHOBKHM MOPOTa € Pa3HOCTHIO MEKAY MOJTYYEHHBIM MPEIbIAY UM
HanpspbkeHneM CCV mpu 3aMKHYTOH Lield M MOJIydeHHBbIM TekyiuuM HampsbkeHuem CCV mpu
3aMKHYTOH Lieny, LeNH, C ONpeeIeHUEM TeM CaMbIM, HE TPEBbIIIAET JIM WIN MPEBBILIAET IOPOT
TH pasnocte Mexay mnpeabiaymum HampspbkeHueM CCV o mpu 3aMKHYTOH LeNU M TEKyLIUM
HanpspbkeHueM CCV mpu 3amkHyToH wenm (3tam S25). B ciydae, xorma, B pe3yJbrare,
OTIpeAENIAETCs, YTO PA3HOCTh MeXy npeabiayuM HanpspkeHneM CCV npu 3aMKHYTOH LienH U
texymum HanpsbkenneM CCV npu 3amkHyTOH nenu He npesbimaer nopora TH («/la» Ha sTame

S25), Onok 58 ompeneneHus KOPOTKOTO 3aMBIKAHUSI OMPENENsAeT, YTO MCTOYHUK 12 muTaHus
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HAXOJUTCS] B HOPMAJIbHOM COCTOSIHUH, T.€. KOPOTKOr'O 3aMbIKaHUs He mpousomo (3trarn S16), u
Onmok 53 ympaBieHHs TUTaHHEM BBINONHsET ynpasiernne merogoMm MM nns obpasoBanus
asposoinist (3ran S17). OmHako B ciay4ae, Korna Ha 3tame S25 omnpenemnsieTcsi, 4TO Pa3sHOCTb
Mexay npeabiaymum Hanpsbkeauem CCV npu 3aMKHYTOH Lienu U TeKyIiuM HanpspkeHueM CCV
npu 3aMkHyToH nenm npesbimaer nopor TH («Her» Ha stame S25), Onokx 54 ynpaBneHus
U3BELICHUEM YBEAOMIIET IOJIB30BATENsl O TOM, YTO NMPOU3OIIIO KOPOTKOE 3aMbIKaHUE (dTarm
S18).

[0087] Ilo cyrtu, Ha stane S13 ympaBieHHs AUMArHOCTHKOW KOPOTKOTO 3aMbIKAHUS B
nepBoM mpumepe U starne S23 yhnpaBlieHUsT TUATHOCTHKON KOPOTKOrO 3aMbIKaHUSI BO BTOPOM
npuMepe, Koraa OJIOK 55 monyueHus HAMPsDKEHHsT TTAHUS TIOJyYaeT MpeablayIee HanpspKeHue
OCV mnpu pa3oMKHYTOHM LeTH, €ClIM MHTEpBal MEXAY MOMEHTOM A0 Pa3psAKd U MOMEHTOM
NOCJIE€ Pa3psAdKd TNPEBOCXOAUT MPEABAPUTEIBHO 3aJaHHOE BpEMs, YIPABIEHUE MOXKET
OCYIECTBIISITBCS, YTOOBI OMNpeneleHue KOPOTKOrO 3aMbIKaHWS WCTOYHHMKA 12 NUTaHUSA He
BBINIOJIHIOCH. IHTEpBan Mexay MOMEHTOM A0 Pa3psAKU U MOMEHTOM IOCHE Pa3psiAKU MOXKET
U3MepAThCs TalimepoM. Kpome Toro, mporpaMMHpPOBAaHUSI MOKHO BBITTOJIHUTH TaK, YTOOBI ITOCIE
TOrO, Kak MNPOXOAUT MPEABAPUTENBHO 3aJaHHOE BpPEMsi, MNPEAbIAyILlee HANpsLKEHUE INpU
PA30MKHYTOH LIENMH aBTOMATUYECKHU CTUPAJIOCh U3 naMaTy 18. B naHHOM ciiydae, eCiiu UHTepBal
MEXAY MOMEHTOM A0 pa3psAKd U MOMEHTOM IIOCJE Pas3psAaKH YIAJIUHSETCS, ONpeleeHue
KOPOTKOTO 3aMbIKaHUsl HCTOYHMKA 12 mnutaHus He BbinojHsercs. CleaoBaTeabHO, MOKHO
NPEAOTBPATUTh OMIMOOYHOE OIpeneNieHHe KOPOTKOTO 3aMBIKAHHS, BBI3BAHHOE €CTECTBEHHOMN
Pa3PAOKON WIIM YEM-TO TIOXOOHBIM.

[0088] Ilo cyTu, B mpolecce AMArHOCTUKU KOPOTKOTO 3aMbIKAHMSI B MEPBOM IPUMEDE,
noka3aHHOM Ha ¢ur. 14, u B mporecce IUArHOCTUKU KOPOTKOTO 3aMbIKAHUSI BO BTOPOM
npuMepe, OKa3aHHOM Ha ¢ur. 16, npeapbinyiuee Hanpspkerne OCV npu pa3oMKHYTOH LENH M
npeabiayinee HanpsbkeHue CCV  mpu 3aMKHYTOW LeMM  IOJydaeTcss IIOclie TOro, Kak
OmpeneNsieTcsi 3anmpoc Ha oOpa3oBaHME ad’PO30Jisi, & HE TMOCHEe MpeabIaymero oOpa3oBaHUs
aspozonst. HemocpencrBeHHO mocie o0pa3oBaHMSI  adpO30Jis, TIOCKOJIBKY — TeMIiepaTypa
UCTOYHUKA 12 mUTaHUS MOBBILIAETCS BCJIENCTBUE paspsAnku, Tekyuuee HampsbkeHne OCV mpu
pa3soOMKHYTOH nenu unu tekyuee HanpsbkeHrne CCV npu 3aMKHYTON L€ MOTYT UCIIBITHIBATH
BIUSIHUE TeMmneparypel. Mexny TeM, B MOMEHT BPEMEHH, KOrja OIpeaessercs 3amnpoc Ha
oOpa3oBaHHe a’po30Jisi, TEMIEepaTypa HCTOYHHWKA 12 NHUTaHUS, BEPOSTHO, MPUOIH3UTENBHO
paBHa KOMHATHOH TemmnepaTtype. CienoBaTeslbHO, KaK B MpOLecce NUATHOCTHKU KOPOTKOIO
3aMBbIKaHUsl MO MEPBOMY MPUMEPY WM B MPOLECCe AUATHOCTUKU KOPOTKOIO 3aMBIKAHUS I10
BTOPOMY IIPUMEPY, MTOCPEACTBOM CO3/IaHUS KaK MOYKHO 00JIee CXOIHBIX YCIOBHH IJIS IOTYIEHUS
HaNPsHKEHUS MOKHO MOBBICUTH TOYHOCTD NPOLiecca TUArHOCTUKHU KOPOTKOTO 3aMbIKAHUS.

[0089] OnHako, HacTosiee U300peTEeHHEe He OrPAaHUYEHO BBIIICONMUCAHHBIM BAPHUAHTOM
OCYIECTBIIEHHS], H, TIO CYLIECTBY, BO3MOXKHO CO37aHNe MONU(UKALUH, YCOBEPIIEHCTBOBAHUHI U
T.IL

[0090] B mHacrosiieM ONHMCAHUM PACKPBITBI, IO MEHbIIEH Mepe, CIAEAyIoIIne

uzobperenust (1)-(20). Kpome Ttoro, xorss B CKOOKaXx W TPUBEOEHBI COOTBETCTBYIOLIHE
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COCTABJISIFOLINE 3JIEMEHTHI U T.II. B BBIIIEONUCAHHBIX BAPHAHTAX OCYIIECTBJICHUs, H300peTeHne
HE OTPaHUYEHO UMHU.

[0091] (1) bnok mnmrammst (6mok 10 mnmTaHus) UIE A3PO30JILHOTO HWHTANSATOPA
(aspozonbHOTrO HHrassATOpa 1), MpU 3TOM OJIOK MUTAHUS COAEPIKUT:

UCTOYHUK NMUTAHUA (MCTOYHUK 12 MUTAHUS), BBIMOJHEHHBIH ¢ BO3MOKHOCTBIO Pa3psiKaTh
SHEPIuI0 B Harpy3ky (Harpysky 21) mmsi oOpa3oBaHHMs adpo30Jii U3 HCTOYHHMKA adPO30JIsd
(ucTounuka 22 a’spo3os); U

Onok ynpasnenus (65ok 50 ynpaBiieHus), BHITIOJHEHHBIH C BO3MOKHOCTBIO YIIPABJICHUS
UCTOYHUKOM IMUTAHUS, U

naTyuK (HaT4uk 16 HampsKEHWs), BBITOJHEHHBIH C BO3MOXKHOCTBIO BbIIAYM 3HAUEHHUS,
3aBHCHUMOTO OT OCTaBLIETOCS 3apsa HCTOYHUKA MUTAHHS, TIPU 3TOM

OJIOK yIpaBJIeHUs ONPENeNsIeT KOPOTKOE 3aMbIKAHHUE HCTOYHHUKA MTUTAHHMS 110 BBIXOTHOMY
3HAYCHHIO JaTYUKA.

[0092] B coorserctBum ¢ (1), O/OK ympaBieHHs ONpeAeNseT KOPOTKOE 3aMbIKaHUE
UCTOYHMKA THTAHHUA TO BBIXOAHOMY 3HA4YEHUIO (HampspkeHWro) natduka. CrienoBaTenbHO,
MOJKHO ONPEAENsTh, HAXOAUTCS JIM UCTOYHUK NHUTAHUS B HOPMAJbHOM COCTOSIHUM WM HET.
OnHako, BBIXOAHOE 3HAUEHHE NaTYMKAa HE OrPAHMYEHO HANPSDKEHHEM WCTOYHHKA MUTAHUS U
TOJIKO AOJDKHO OBITh 3HAUEHHE (3HAUEHHEM, CBS3aHHBIM C HAIPSDKEHHEM), U3 KOTOPOTO MOKHO
BBIBECTH HAIPSDKEHHS NCTOYHHKA ITUTAHMUS.

[0093] (2) bnok nuranus o (1), B koTopoM

OJIOK yIIpaBIIEHHsI OIIpeeNsieT KOPOTKOe 3aMbIKaHIE Ha OCHOBAHUH NEPBOTO BBIXOAHOTO
3HaueHMs (MIpeapaspsAHOTO HANpPsDKEHHUs), KOTOPOE SBJISETCS BBIXOAHBIM 3HAYEHUEM JaT4HKa,
NOJIyYE€HHBIM 710 Pa3psiiKy, U BTOPOrO BBIXOIHOIO 3HAauYeHMsl (IIOCIEPa3psIHOrO HAIMPSIKEHUs),
KOTOPOE SIBJISIETCS BBIXOJJHBIM 3HAYEHUEM JaTUHKA, ITOJTy4YEeHHBIM I10CJIE PA3PSAKH.

[0094] B coorBerctBUU € (2), KOPOTKOE 3aMBbIKAHUE OIpPENEISsIeTCs HAa OCHOBAHUU
NIEPBOTO BBIXOJHOTO 3HAYEHUsSI U BTOPOrO BBIXOAHOTO 3HAYEHHMs], MOJYYEHHBIM IO U TIOCHE
paspsaku. CrenoBaTesbHO, ONpPENeIeHHe KOPOTKOTO 3aMbIKaHUSI MOXKHO BBINOJHSITH B
COOTBETCTBYIOLIMA MOMEHT BpPEMEHH, T.€. TOCJIe TOro, KaK Harpy3ka HOAKIIOYAeTCs K
UCTOYHUKY MMUTAHHS.

[0095] (3) Byok nuranust 1o (2), B KOTOPOM

paspsiaKa sIBJISETCS Pa3psAAKO Ha APYIYIO HArpy3KY, OTJIMYAIOIIYIOCS OT HArpy3KH.

[0096] B coorBercTBUU ¢ (3), KOPOTKOE 3aMBbIKAHHE OMpPENENsIeTCss HAa OCHOBAaHUU
NIEPBOTO BBIXOHOTO 3HAYEHHS W BTOPOTrO BBIXOAHOIO 3HAYEHMs], MOJYYEHHBIM IO U TIOCHE
pa3psAOKKM Ha JAPYTYIO HAarpy3Ky, MEHbIIeH, 4eM paspsaka Ha Harpysky IJsi oOpa3oBaHUs
asposonst. CrenoBaTeNbHO, MOJKHO HCKJIIOUUTH TOBPEXKACHHE HMCTOYHUKA TUTAHHS BO BpPEMs
BO3HHKHOBEHHS] KOPOTKOTO 3aMbIKaHHUSI.

[0097] (4) Bnok nuranust 11o (3), B KOTOPOM

paspsiaKa sIBISETCS Pa3psAAKOi Ha HArPy3Ky.

[0098] B coorBercTBUU € (4), KOPOTKOE 3aMBbIKaAHHE OMNpPENENSIeTCs HAa OCHOBAaHUU

NEPBOro BBIXOAHOI'O 3HAYUCHHUA KW BTOPOr'0 BbLIXOAHOTO 3HAUCHHA, IMOJYYCHHBIM OO U IMOCJIC



22

paspsinku Ha Harpy3ky. CreagoBaTenpHO, ONpeeNeHHe KOPOTKOIO 3aMbIKAHUS MOXKHO
BBINOJIHATD B COOTBETCTBYIOIIUN MOMEHT BPEMEHH, T.€. MOCJ€ Pa3psAIKH, Korja HauOoJbImas
Harpyska MOJKJIF04aeTCs K UCTOYHUKY IMUTAHUS.

[0099] (5) Bnok nutanus no modomy u3 (2)-(4), B KOTOpOM

OJI0K ympaBieHUs] ONperesieT KOPOTKOe 3aMbIKaHHE B Cllydae, KOTAa PasHOCTb MEXIY
NEPBbIM BBIXOIHBIM 3HAY€HHEM U BTOPBIM BBIXOJHBIM 3HAUYEHHEM IPEBBIIIAET MOpor (mopor
TH), xOTOpBIii SIBJISIETCS] BEIMYUHON M3MEHEHHsI 3HAUEHHSI, 3aBUCSIIIEr0 OT OCTABLIETOCS 3apsiaa
UCTOYHUKA MUTAHUS ¥ O0YCIOBJICHHOTO Pa3psaKOi.

[0100] B coorBercTBUU C (5), €CiM B MCTOYHUKE MHUTAHUS HE MPOHU3OIIIO KOPOTKOIO
3aMblKaHHe, TO Pa3HOCTb MEXKIy IMEePBbIM BbIXOAHBIM 3HAYEHHEM W BTOPBIM BbIXOAHBIM
3HAYEHUEM HE IMPEBBbILIAET MOPOra, KOTOPBIH YCTAHABJIMBAETCS HA OCHOBAaHUU BEJIUYHMHBI
U3MEHEHUs] 3HA4YeHHUs, 3aBUCUMOIO OT OCTaBLIEroCs 3apsjaa MCTOYHUKA IUTAHUA U
oOycioBiaeHHOro paspsiakoi. OmHako, B ciydae, KOrAa B HCTOYHUKE IMUTAHUS TMPOU3OIIIO
KOPOTKO€ 3aMbIKAHUE, NTOCKOJbKY Pa3HOCTb MEXAY MEPBbIM BbIXOAHBIM 3HAYEHHEM U BTOPHIM
BbIXOIHBIM 3HAa4€HHEM YyBEJIMUYMBAETCS, PAa3sHOCTb MeXJy IEePBbIM BbIXOAHBIM 3HAYEHUEM U
BTOPBIM BBIXOJHbIM 3HAau€HHEM IpeBblliaeT mnopor. CrenoBaTeNbHO, MOXHO OIpeNessTh
KOPOTKO€ 3aMbIKaHH€ UCTOUHUKA ITUTAHUS.

[0101] (6) bnok nuranus o (2) wu (4), B KOTOPOM

ONOK THUTaHUS CONEPXKHUT, IO MEHbLIeH Mepe, YacTb CXEMbl, BBIMOJIHEHHOH C
BO3MO>KHOCTBIO 3JIEKTPUYECKOrO COCIMHEHNsI ICTOYHUKA MUTAHWUS U HATPY3KH, U

B TEYEHHE Da3pAOKH, OJIOK YNpaBieHUs YMpaBIsIeT CXeMOH TakuM 0Opa3oM, dYTO
KOJIMYECTBO JHEPrUM B €IUHUIY BPEMEHH, KOTOPOE IIOAAECTCSl B HArpy3Ky, SIBJIAETCS
NOCTOSTHHBIM, WJIM KoJieOaHHe KOJMYECTBA SHEPTUH B €IMHHIY BPEMEHH, KOTOPOE MOAAETCs B
Harpy3Ky, yMEHbIIAETCsl, U

B CJIy4ae, KOIr7la pasHOCTb MEKAY MEPBbIM BBIXOAHBIM 3HAYEHUEM U BTOPBIM BBIXOJHBIM
3HAUEHHEM TMPEBBbIAET IOPOr, KOTOPBIH SBJIAETCS BEIMYMHOM W3MEHEHHUs 3HA4eHUS,
3aBUCUMOIO OT OCTaBLIErocs 3apsia MCTOYHMUKA IIMTAHUS, U YCTAaHABIMBAETCA WIH
KOPPEKTHPYETCsl HA OCHOBAHWUHU BPEMEHHU, B TEYEHHE KOTOPOTO BBIMOJHSIACH paspsiika, OJIOK
YIIPABJIEHUs ONpPENEsieT KOPOTKOE 3aMbIKaHUE.

[0102] B cootBercTBHH ¢ (0), B ClTyyae BBINOJHEHUS YIIPABJICHUS B PEXKIME MMOCTOSTHHON
MOIIIHOCTH B T€UEHHUE PA3PSAKHU, MOPOr YCTAHABINUBAETCS WU KOPPEKTUPYETCs HA OCHOBAHUU
BPEMEHH, B TE€UEHHE KOTOPOrO BBINOJHsJIACh paspsika. CienoBaTeNbHO, MOAXOAALIUI MOpor
MOJKET YCTaHABJINBATHCS 0€3 MOTPEOHOCTH B CIIOKHOM BBIUHCIICHUH.

[0103] (7) bnok nuranus 1o (2) mu (4), B KOTOPOM

ONOK THUTaHUSI CONEPIXKUT, IO MEHbLIEH Mepe, YacTb CXEMbl, BBIMIOJIHEHHOH C
BO3MO>KHOCTBIO 3JIEKTPUYECKOrO COCIMHEHNsI ICTOYHUKA MUTAHWS U HATPY3KH, U

B TEYECHHE pPa3pAOKH, OJIOK YIpaBiEeHUs YIPaBseT CXEMOH TakuM 0Opa3oM, dYTO
KOJIMYECTBO JHEPrUM B €IUHUIY BPEMEHH, KOTOpPOE€ IMOAAECTCSl B HArPy3Ky, SIBJIAETCS
MIOCTOSIHHBIM, WJIM KoJieOaHHe KOJMYECTBA SHEPTUH B €IMHUIY BPEMEHH, KOTOPOE MOAAETCS B

HArpy3Ky, YMEHbIIAETCS, U YIPABIAET CXEMOH TakKiUM 00pa3oM, YTO BpeMsl, B T€UEHHUE KOTOPOTro
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BBIITOJIHSAETCS ~ paspsiAka, HE  IPEBOCXOAUT  MPEABAPUTENIBHO  33JaHHOTO  BPEMEHH
(MakCHMaJbHOTO BPEMEHHU NOJAYU SHEPTUH), U

B ClIy4ae, KOrJja pa3HOCTb MEXY MEePBbIM BBIXOAHBIM 3HAYEHUEM U BTOPHIM BBIXOJHBIM
3HaYEHHEM IIPEBBIIAET I[IOPOr, KOTOPBIM SBJIAETCS BEIMYMHON W3MEHEHUs 3HAUEHMUs,
3aBHCHMOTO OT OCTaBIIErocss 3apsiia HCTOYHMKA IMTAaHUs B Ciydae, KOTJa paspsika
BBINOJIHSAJIACH B TEUEHHE MPEABAPUTENILHO 33JaHHOTO BpPEeMeHHU, OJIOK YIpaBIEHUs ONpeneser
KOPOTKOE 3aMbIKaHUE.

[0104] B cootBercTBHH ¢ (7), B Cliyyae BBIMOJHEHUS YIIPABJICHUS B PEKIME MOCTOSTHHON
MOLIHOCTH TakuM o00pa3oM, 4YTO BpeMs, B TEYEHHWE KOTOPOTO BBITMIOJNHSAETCS pa3psiaka, He
NPEBOCXOUT MPEIBAPUTENLHO 3aJAHHOTO BPEMEHH, TIOPOT YCTAHABJIMBAETCS B MPEATIOJIOXKESHUH,
YTO TMOCTOSIHHAS MOINHOCTh pPa3pspKaiach TOJBKO B TEUYEHHE NPEABAPUTENIBHO 3alaHHOTO
BpemeHH. ClieoBaTENbHO, MOIXOASIIUN MOPOr MOXET yCTAHABJIMBATHCS 0Oe3 MOTPeOHOCTH B
CJIO’KHOM BBIUHCJIEHHH.

[0105] (8) Byok nuranust o (2) wu (4), B KOTOPOM

ONOK THUTaHUS CONEPXKHUT, IO MEHbLIEH Mepe, YacTb CXEMbl, BBIMIOJIHEHHOH C
BO3MOYKHOCTBIO 3JIEKTPHYECKOTO COSIMHEHUSI HICTOUHUKA MTUTAHKS U HATPY3KH, U

B TEUEHHE PA3PSAIKH, OJIOK YIIPABIEHHs YIPABISIET CXEMOM TaKUM 00pa3oM, 4TO BpeMs, B
TE€YEHHE KOTOPOTO BBIMOJIHAETCS pPa3psKa, HE TNPEBOCXOANT IMPEIBAPUTENBHO 3aTaHHOTO
BpeMeHH (MaKCUMAaJIbHOTO BPEMEHH MOJIa4uH YHEPTHH ), U

B CJIy4ae, KOrJa pa3HOCTb MEXIY MEePBbIM BBIXOAHBIM 3HAYEHUEM U BTOPHIM BBIXOJHBIM
3HaYEHHEM IIPEBBIIAET I[OPOTr, KOTOPBIM SBJIAETCS BEIMYMHON W3MEHEHUs 3HAUEHMHs,
3aBHCHMOTO OT OCTaBINEroCsl 3apsja HCTOYHMKA IMUTAHMA, B Cydae, KOTJa MaKCHMaJbHas
MOIIHOCTb, KOTOpasi MOXKET II0aBaTbCsl B HArpys3Ky, IOJaBajacb TOJBKO B TEUYEHUE
IpeBapUTENIbHO 3aJaHHOTO BPEMEHH, OJIOK yIpaBJIeHHs ONpeessieT KOPOTKOE 3aMbIKaHUE.

[0106] B coorBercTBHHM C (8), B Cliy4ae BBINOJHEHUS YIIPABJIECHUS] TAKUM O0Opa3oM, YTO
BpeMsi, B TEYEHHE KOTOPOTO BBIMOJHSETCS pa3psiika, HE MPEBOCXOIUT TMPEIBAPUTEIHHO
3aJaHHOTO BPEMEHH, TOPOr YCTAHABIMBAETCS B MPEONOJOXKEHHH, YTO MAaKCHMaJbHas
MOLIHOCTh, KOTOpasi MOJKET IIOaBaThCsl B HATrPYy3Ky, paspspkajach TOJNBKO B TEYECHHE
NpPEABAPUTENPHO  3aJaHHOrO BpemeHH. (ClenoBaTenbHO, MOAXOAALINA MOPOT  MOXKET
YCTAHABJIUBATHCS 0€3 MOTPEOHOCTH B CJIOKHOM BBIYHUCIICHUH.

[0107] (9) Bnok nuranus o modomy u3 (5)-(8), B koTopom

3HaYeHHE, 3aBUCHUMOE OT OCTABLIETOCS 3apsifa, SBIACTCS HANpPsDKEHHEM HMCTOYHHKA
NUTAHUS, U

NOPOT YCTaHABJIMBAETCS HAa OCHOBAHUH CTETIEHH HM3MEHEHUs] HANPSDKEHHUs HCTOYHHKA
NUTAHUS B Clly4ae, KOTAa HamnpsDKeHHE UCTOYHHUKA MUTAHUS MPUHAMIEKUT HETIOCKOH obiacTu
(mermockoit obmactu P1 wmmm P3) B oOmactn, koTopas oOrpaHHY€Ha IOJHBIM 3apsIHBIM
HANpPSDKEHUEM U NIPEAENIbHBIM HANPSKEHUEM Pa3PsaKH.

[0108] B coorBerctBuu ¢ (9), mopor yCTaHABIMBAEeTCS Ha OCHOBAHUM CTEINEHH
M3MEHEHHUs] HANPsDKEHNUsI NCTOYHUKA MMUTAHMS B Clydae, KOrja HanpspKeHHe UCTOUHHKA MMUTAHUS

NPUHAJIEKUT HEIUIOCKOW o0nacTu B 00JacTH, KOTOpash OrpaHUYeHa IOJHBIM 3apsaHBIM
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HaNpsDKEHUEM U IIpeesIbHbIM HanpsikeHueM paspsaaku. CnenoBaTtenbHO, MOKHO NPENOTBPAaTUTh
OMOOYHOE ONpeneseHne KOPOTKOrO 3aMbIKaHMS, BBbI3BAHHOE PA3HOCTHIO HAPSHKEHUH
VCTOYHUKA MUTAHMUS.

[0109] (10) bnok nuranus no modomy u3 (5)-(8), B koTopom

3HAQYECHHE, 3aBUCUMOE OT OCTaBILIErOCs 3apsifa, SIBISIETCS HANpPSDKEHUEM HCTOYHHUKA
NUTaHWsA, U

NOpPOr YCTaHABIMBAECTCS HA OCHOBAHUU CTENEHU M3MEHEHHUs! HANpPsDKEHWs HCTOYHUKA
MUTAHUS B Clly4ae, KOr/a HaMpsDKEeHHe NCTOYHUKA MUTAHUS MPUHAIUICKHUT 00IacT (HETIOCKOH
obnactu P1), B KOTOpOI BEJIMYNHA U3MEHEHHSI HAMTPSUKEHHS] HICTOYHHKA MTUTAHKUS HA €AMHUYHYIO
BEJIMYHMHY Pa3psifa sIBIAETCS HAaUOOJNbLIEH, B O0NACTH, KOTOPask OrPAHUYEHA MOJIHBIM 3aPsIHBIM
HaNpsDKEHUEM U NPEeNIbHBIM HAIPSDKEHUEM Pa3psIKH.

[0110] B coorBerctBuu ¢ (10), mopor ycTaHaBIMBAaeTCs Ha OCHOBAHUU CTETIEHH
W3MEHEHHs HaIPsDKeHUs HCTOYHHUKA MMUTAHUSA B Cllydae, KOTJa HanpssKeHUEe HCTOYHHUKA MMUTaHUS
NPUHAJIEKUAT OOJIACTH, B KOTOPOH BEJIMYMHA W3MEHEHMs HANPSDKEHWsT NCTOYHHMKA NMUTAHHS HA
eNMHUYHYIO BEJIMYUHY pa3psna sBIsieTcss HanOoJbined, B 00JacTH, KOTOpas OrpaHUYeHa
MIOJIHBIM 3apsAHBIM HAINpsDKEHWEM M IpellefibHbIM HampsbkeHueM paspsiaku. CrienoBaTesibHO,
MOXKHO TMPENOTBPATUTh OLIMOOYHOE ONpenesieHne KOPOTKOrO 3aMbIKaHHs, BbI3BAHHOE
Pa3HOCTBIO HATNIPSKEHUH NCTOYHUKA MUTAHMUS.

[0111] (11) bnok nutanus no modomy u3 (5)-(10), B koTopom

ONIOK ympaBiieHUs] BBINOJHEH C BO3MOKHOCTBIO YCTAHOBKM HJIM KOPPEKLUH IOpora Ha
OCHOBAHUU COCTOSIHMSI CTAPEHMsI HICTOUHUKA [TUTAHUS WIN HANPSKEHUS UICTOYHMKA MUTAHUS.

[0112] B coorBerctBuu ¢ (11), mopor ycTaHaBIMBAETCS WIA KOPPEKTHUPYETCS Ha
OCHOBAHUHU COCTOSIHUSI CTAPEHUs] MCTOYHMKA MUTAHMS WIN HANPSDKEHUS MCTOYHUKA NMUTAHUS.
CrnenoBarenbHO, BO3MOXKHA YCTAHOBKA ONTHUMAJIBHOTO IOPOra COOTBETCTBEHHO COCTOSHHUIO
UCTOYHHUKA MUTAHUsA, U TOYHOCTD ONpPEAENeHHUs] KOPOTKOTO 3aMbIKAHUS MTOBBILIAECTCS.

[0113] (12) bnok nutanwus no godomy u3 (2)-(11), B koTopom

3HA4YeHUE, 3aBUCHUMOE OT OCTaBLIEroCs 3apsia HUCTOYHMKA DIUTAHUS, SBISAETCS
HaNpsDKEHUEM UCTOUYHUKA MUTAHUS, U

NEPBOE BBIXOJHOE 3HAYEHHE M BTOPOE BBIXOAHOE 3HAYECHHE SIBISIOTCS HANPSKEHUSIMU
IIPYU PA30OMKHYTOMH 1IeNHU UCTOYHUKA MUTAHUS.

[0114] B coorBerctBuu ¢ (12), KOPOTKOE 3aMbIKaHHE OMNpPeaeNsieTCss Ha OCHOBAaHUU
NEePBOrO BBIXOJHOIO 3HAYEHHUs] M BTOPOrO BBIXOJAHOIO 3HAYEHUS, KOTOPbIE SIBJISIOTCS
HaNpsDKEHUSMU NIpU pa3oMKHyToH uenu. CrenoBaTeslbHO, TOUHOCTb OMNpenesieHHs] KOPOTKOro
3aMBIKaHUsl MOBBIIIAETCS MO CPABHEHHUIO CO CJIy4aeM OINpPEAENIeHHs: KOPOTKOIO 3aMBIKAHUS IO
HaNPsDKEHUIO IPU PA30OMKHYTOM LIeTH U HANPsKEHUIO TP 3aMKHYTOM LieTnu.

[0115] (13) bnok nutanus no modomy u3 (2)-(11), B koTopom

3HAQYECHWE, 3aBUCHMOE OT OCTaBLIEroCs 3apsiia HWCTOYHMKA TIIUTAHUs, SIBISETCS
HaNpsKEHUEM UCTOUYHUKA MUTAHUS, U

NEePBOE BBIXOAHOE 3HAYEHHE M BTOPOE BBIXOAHOE 3HAYECHHUE SIBISIIOTCS HANPSKEHUSIMU

npu SaMKHYTOﬁ Oenyu MCTOYHHKA ITMTaHUA.
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[0116] B coorBerctBum ¢ (13), KOPOTKOE 3aMBIKAHHE OIPENENAETCS Ha OCHOBAHUH
NEPBOrO BBIXOJHOIO 3HAYEHHUs] W BTOPOrO BBIXOJAHOIO 3HAYEHHUS, KOTOPbIEC SIBJIAIOTCS
HaNpsDKEHUSIMU TpU 3aMKHYTOM wnenu. ClenoBaTeNbHO, TOUYHOCTb OMNPEAENEHUs KOPOTKOTO
3aMBIKaHUsl MOBBIIIAETCS M0 CPABHEHHUIO CO CJIY4aeM OINPEAENICHHUs KOPOTKOrO 3aMbIKAHMS 10
HAIPSDKEHUIO NIPU PA3OMKHYTOM LIETIM U HANPSKEHUIO TIPYU 3aMKHYTOM LIETIH.

[0117] (14) bnok nutanwus mo (13), TOMOTHUTENBHO COMEPKALIHIL:

nepeKIrYaTeNsb (nepeKiirodaTesb 19), BBIIONHEHHbIH ¢ BO3MOKHOCTBIO BKJIFOYEHUS WU
BBIKJIFOUEHUsI IOAA4YH SHEPTUH U3 UCTOUYHMKA ITUTAHUS,

IPU 3TOM IIEPBOE€ BBIXOAHOE 3HAYEHHE M BTOPOE BBIXOJHOE 3HAYEHUE SIBIISIOTCS
HAIpPsDKEHUSIMU MPU 3aMKHYTOH L€NM UCTOYHUKA MUTAHUs, KOTOPbIE MOJIYy4arTCs MOCHE TOrO,
KaK MPOXOANT MPEIBAPUTENBHO 3aJaHHBIN MEPUO, BKIIOYAKOLIHHA B ce0s1 MOMeHT 0, C MOMEHTA,
Koraa OJIOK ynpaBiieHHs TOChUIAET KOMAHy Ha 3aMbIKaHUE B ITEPEKIIIOYATEITb.

[0118] B coorBerctBuu ¢ (14), MOMEHTBI BpEMEHH IOJYYEHHs IEPBOrO BBIXOIAHOTO
3HAQYEHUs] U BTOPOrO BBIXOAHOIO 3HAYEHUs], KOTOPBIE SIBJISIFOTCS HANPSDKEHUSIMU IIPU 3aMKHYTOM
ueny, corjacytorcs. CrenoBaTeNbHO, TOYHOCTh ONPEIENEHHUs KOPOTKOrO  3aMbIKaHHS
JOTOJIHUTEIBHO MOBBILIAETCS.

[0119] (15) bnok nuranus no (14), B koTopoM

NPENBAPUTENIBHO 33JaHHBIA MEPUOA YCTAaHABIMBAECTCS HAa OCHOBAHUU IOCTOSHHOU
BpEMEHHU (BPEMEHM CIJIA)KUBAHUs) B Cllydae, KOrna W3MEHEHHE HANpsDKeHUS NPU 3aMKHYTON
LI€MA UCTOYHMKA MUTAHUS] YYUTBIBAETCSA B CUCTEME MEPBUYHON 3aIEPHKKH.

[0120] B coorBercTBuu ¢ (15), KOPOTKOE 3aMBbIKAHHE OIpPENENAETCS] Ha OCHOBAHUH
NEPBOrO BBIXOJHOIO 3HAYEHHUs] W BTOPOrO BBIXOJAHOIO 3HAYEHHUS, KOTOPbIE SIBJIAIOTCS
HaNpPsDKEHUSIMA TIPU 3aMKHYTOH LIENH, KOTOPBIE IOJIYYalOTCs IOCJIE€ TOrO, Kak IMPOXOAUT
NPEIBAPUTENBHO 3aJaHHbI NEPUOJ,, YCTAHOBJIICHHBIH HAa OCHOBAHMU IIOCTOSIHHOW BPEMEHHU.
CrnenoBarenbHO, TOUHOCTb OIMPEENCHHs] KOPOTKOTO 3aMbIKAHUS MOBBIIIAETCS.

[0121] (16) bnok nutanwus no godomy u3 (2)-(15), B koTopom

OJIOK yNpaBJIEHUs] YETKO OMNpEeNeNsieT BHYTPEHHEEe KOPOTKOE 3aMbIKAaHHE HCTOYHUKA
MUTAHUS U BHEIIHEE KOPOTKOE 3aMbIKAHWE NCTOYHMKA MUTAHUS HA OCHOBAHUU PA3HOCTU MEXKIY
NEPBBbIM BbIXOAHBIM 3HAYEHHEM U BTOPBIM BBIXOJHBIM 3HAYEHUEM.

[0122] B cootBercTBHH C (16) 4ETKO OMpPEneNstOTCsS BHYTPEHHEE KOPOTKOE 3aMbIKAHUE
UCTOYHUKA IMUTAHMUsI U BHEIIHee KOPOTKOE 3aMblkaHHWE HMCTOYHMKa nuraHus. CienoBaTenbHO,
MOJKHO BBITIOJIHATE COOTBETCTBYHOLIEE(YIO) YBEIOMIICHHE WM MPOLENypPy B 3aBUCHMOCTH OT
MECTONOJIOKEHUS], B KOTOPOM MPOU3OLIIO KOPOTKOE 3aMbIKAHHE.

[0123] (17) bnok nuranus no (16), B KoTOpoM

Pa3HOCTb MEXAY MEPBbIM BBIXOJHBIM 3HAYEHUEM U BTOPBIM BBIXOAHBIM 3HAYEHHUEM JUIS
ONpeNeNeHNs] BHYTPEHHErO0 KOPOTKOTO 3aMbBIKAHMs IPEBBIIIAET PA3HOCTb MEXAY IEPBbIM
BBIXOJHBIM 3HAaY€HHWEM U BTOPBIM BBIXOAHBIM 3HAYEHHEM U1 OIPEAENICHUs BHELIHErO
KOPOTKOT'O 3aMbIKaHHS.

[0124] B cootBercTBuu ¢ (17), BHyTpeHHEE KOPOTKOE 3aMbIKaHUE UCTOYHHMKA MUTAHUS

BHCIIHEEC KOPOTKOC 3aMbIKAaHHUEC NCTOYHHKA IMUTAHUA PA3TIUYAOTCA B 3aBUCUMOCTHU OT PAa3HOCTU
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MEX/y NepPBbIM BBIXOAHBIM 3HAUYEHHUEM U BTOPBIM BbIXOAHBIM 3HaueHHeM. Cle0BaTeNbHO, THUI
KOPOTKOT'O 3aMbIKaHHUSI MOYKHO ONPEAENATh C BBICOKON TOYHOCTBIO.

[0125] (18) bnok nurtanus no modomy u3 (2)-(17), B koropom

OJIOK ympaBiieHUs] HE OIpeeNsieT KOPOTKOro 3aMbIKaHNsl UCTOYHUKA IMUTAHMS B CIy4Yae,
KOIJla MHTEpPBaJl MEXKIY MOMEHTOM A0 Pa3psAKd U MOMEHTOM IOCHE Pa3psAAKU MPEBOCXOAUT
MPEABAPUTENBHO 3aaHHBIN IEPUO,.

[0126] B coorBercTBuu ¢ (18), onpenenerHne KOPOTKOTO 3aMbIKAHHSI ICTOUYHHKA TUTAHUS
HE BBITIOJIHAETCS B ClIy4yae, KOrJla MHTEePBal MKy MOMEHTOM A0 pa3psaKd U MOMEHTOM IOCTe
paspsiiKu  TMPEeBOCXOAUT TMpPEABApPUTENbHO 3ajaHHbIi mnepuon. (CremoBaTenbHO, MOXKHO
NPEAOTBPATUTh OMIMOOYHOE OMpeIesieHHe KOPOTKOTO 3aMbIKAHHS, BBI3BAHHOE €CTECTBEHHOMN
PA3PSAOKON HIIH YEM-TO TIOTOOHBIM.

[0127] (19) Criocob ympapiieHus OJIOKOM MUTAHUS JJIsl a3PO30JIbHOTO UHTAJISITOpA, MPU
5TOM OJIOK MUTaHHS COAEPIKUT MCTOYHHK MUTAHUS, BBIMTOJHEHHBIN C BO3MOJKHOCTBIO pa3psuKaTh
SHEPrHI0 B HArpPy3Ky Aisi oOpa3oBaHMs a’3pO30Jsi U3 HMCTOYHHMKA a’3pO30Jisi, MPHYEM CHOCco0
yIpaBlI€HUs] COJEPKUT:

3Tan ONpeAeNeHuss KOPOTKOro 3aMbIKaHUsI HCTOYHUKA MMUTAHUS HA OCHOBAHUU 3HAUYEHUS,
3aBHCUMOTO OT OCTaBIIETOCs 3apsAa UCTOYHHUKA MUTAHUS.

[0128] B coorsercTBuu ¢ (19), KOpOTKOE 3aMbIKAHHE UCTOYHHUKA TTUTAHHS OTIPEIENIETCS
HAa OCHOBAaHMHU 3HA4YEHHUs, 3aBHCHUMOIO OT OCTaBLIErocsi 3apsifa HCTOYHMKA IUTAHUS.
CnenoBarenbHO, MOKHO OIpEAENsATb, HAXOAUTCA JU HCTOYHUK I[HUTAHUS B HOPMAJIbHOM
COCTOSTHUH WJIU HET.

[0129] (20) IIporpamma ympaBieHust OJIOKOM MUTAHUS JUISI a3PO30JIbHOTO HHTAJIATOPA,
npu 3TOM OJIOK MUTaHHUS COAEP’KUT HCTOYHHMK IHTAHMS, BBIMOJHEHHBIH C BO3MOXXHOCTBIO
paspspKaTh SHEPTHIO B HATPY3Ky JUIsl 0Opa30BaHMs adpo30sd U3 MCTOYHUKA a3pO30Jisi, TMPHYEM
IIporpaMMa yIpasJI€HUs] COAEPIKUT:

OTepalfi0 OMNpeNeeHNUss KOPOTKOTO 3aMbIKaHHs HCTOYHHMKA IMUTAHUS HAa OCHOBAaHUU
3HAUEHUs, 3aBUCUMOT0 OT OCTaBLIEroCs 3apsAaa NICTOYHUKA MTUTAHMUS.

[0130] B coorBercTBuU € (20), KOPOTKOE 3aMbIKAHHE UCTOYHHKA TTHUTAHHS OTPEIEIIETCs
Ha OCHOBAaHMHU 3HA4YEHUs, 3aBHCUMOIO OT OCTaBLIErocsl 3apsAa HCTOYHHKA IUTAHUS.
CnenoBarenbHO, MOXKHO OIpEAeNsiTb, HAXOAUTCA JU HCTOYHUK IMHUTAHUS B HOPMAJIbHOM
COCTOSTHUU UJIU HET.

[0131] B cooteerctBum ¢ (1), (19) u (20), KOPOTKOE 3aMbIKAHHE WUCTOUHUKA TTHTAHHSI
ONpeneNsieTcsl Ha OCHOBAaHMM BBIXOAHOTO 3HA4YEeHUs (HANPSDKEHHS) BBIXOIHOTO JaTYHKA.
CnenoBarenbHO, MOXKHO OIpEAeNsaTb, HAXOAUTCA JU HCTOYHUK I[HUTAHUS B HOPMAJIbHOM
cocTtosiHUM niu HeT. CrenoBaTenbHO, MOJNB30BATENI0 U IPYrOMY JIMLY MOXKHO PEKOMEHI0BaTh
3aMEHATh MCTOYHHK MUTaHWA B moaxopnsmee Bpems. CremoBaTenbHO, MMeeT MecTo 3¢ddexr
SKOHOMHUHM 3HEpPruu, Onaromapsi KOTOPOMY MOXKHO MAaKCHUMH3UPOBaTb MEPHUON, B TEUEHHE

KOTOPOr0 MOXKHO HCIIOJIb30BATh UCTOYHUK IMUTAHUSA 0e3 ero 3aMeHbI HOBBIM.
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®OPMYIJIA U3OBPETEHUA
1. bnok nuTanus 475 a3pO30JIbHOIO HHTAJIATOPA, COACPIKALLNN:
HCTOYHUK IIHNTAHHA, BBITTOJIHEHHBIM C BO3MOKHOCTBIO pa3psKaTb SHEPTUIO B HATI'PY3KY
111 00pa30BaHMs a3PO30JIs U3 UCTOYHHUKA a3PO30JIs;

OJI0K yIpaBJICHUA, BBITIOJTHEHHBIN ¢ BO3MOKHOCTbIO yhpaBJICHUSA UCTOUYHUKOM ITUTAHUSA,

JATYUK, BBINOJHEHHBI C BO3MOJKHOCTBIO BbIIAYM 3HAYEHUs, 3aBUCUMOIO OT
OCTaBUIETOCs 3apsAa UCTOUYHUKA MTUTAHUs, IIPU STOM

OJIOK yrIpaBJIeHUs ONIPENeNsIeT KOPOTKOE 3aMbIKAHNE HCTOYHHUKA MTUTAHHMS 11O BBIXOTHOMY
3HAYEHUIO JaTYHMKa B OTBET HA 3aMPOC Ha 00pa3oBaHUE a3pO30IIs.

2. bnok nuTanus no 1. 1, B KOTOpOM

OJIOK YIIpaBIIEHHsI ONpeneNsieT KOPOTKOE 3aMbIKaHHE Ha OCHOBAHUH MEPBOTO BBIXOAHOTO
3HA4YE€HUs, KOTOPOE SIBJISIETCS BBIXOAHBIM 3HAYEHUEM [aTHMKA, MOJYYEHHBIM A0 Pa3psiiku, U
BTOPOrO0 BBIXOAHOIO 3HA4€HMs, KOTOpPOE sSBJSETCS BBIXOJHBIM 3HAYEHUEM JaT4MKa,
MOJIy4€HHBIM NOCJIE Pa3pPsAIKH.

3. bnok nutanus 0o m. 2, B KOTOPOM

paspsiika sBJISIETCs Pa3psAAKON HAa APYTYHO HArPy3Ky, OTIIMYHYIO OT YKa3aHHOW Harpy3Ku.

4. bnok nuTaHus 0o M. 2, B KOTOPOM

paspsiaKa sIBISETCS pa3psAaKOi Ha Harpy3Ky Uit 0Opa3oBaHuUs a3PO30JIsL.

5. bnok nutanus o modomy u3 0. 2-4, B KOTOPOM

ONOK ympaBieHHs ONpereNseT KOPOTKOe 3aMbIKaHHE B CIydae, KOrza pa3sHOCTb MEXKAY
NEPBbIM BBIXOAHBIM 3HAYEHUEM U BTOPBIM BBIXOAHBIM 3HAUYEHHEM INPEBLILIAECT MOPOT, KOTOPIN
SIBJISIETCSl BEJIMMMHOM W3MEHEHUs 3HA4YEHUs, 3aBUCUMOrO OT OCTaBILIErocs 3apsjaa UCTOYHUKA
MUTaHUST 1 00YCIIOBJICHHOTO Pa3psaKOLi.

6. byiok nmuTanHust Mo moOomy u3 mi. 2-5, B KOTOpOM

3HA4Y€HUE, 3aBUCHUMOE OT OCTaBLUErOCs 3apsia HUCTOYHMKA NIUTAHUs, SBISAETCSA
HaIpsKEHUEM UCTOYHUKA IUTAHU, a

NIEPBOE BBIXOAHOE 3HAYEHHE M BTOPOE BBIXOAHOE 3HAYECHHE SIBISIOTCS HANPSKEHUSIMU
IIPU PA30MKHYTON LIENU UCTOYHUKA MUTAHUS.

7. Biok nuTaHus o Jr0OoMy U3 M. 2-5, B KOTOPOM

3HAQ4YEeHWE, 3aBUCHMOE OT OCTaBLIEroCs 3apsia HWCTOYHMKA IIUTAHUS, SBISAETCS
HaIpsKEHUEM UCTOYHUKA UTAHUs, a

NepPBOE BBIXOAHOE 3HAYEHHE W BTOPOE BBIXOAHOE 3HAYECHHE SIBISIOTCS HANPSKEHUSIMU
MIPU 3aMKHYTOH LI€NU UCTOYHUKA TUTAHUS.

8. Criocob ympasieHus: OJIOKOM MUTAHUSA IS a9PO30JIbHOTO HHTAISITOPA, IPU 3TOM OJIOK
MUTAHUS COAEP>KUT UCTOYHUK MMUTAHMs, BBINOJHEHHBIN C BO3MOXHOCTBIO Pa3psKaTbh SHEPTUIO B
HArpy3Ky Ui oOpa3oBaHHs a’3po30Jsi M3 HMCTOYHHMKA a’3pPO30JIsl, MPHYEM CHOCOO yNpaBieHUs
BKJIOYAET:

STall ONpPEAENICHNUs] KOPOTKOTO 3aMbIKaHUsI UICTOYHUKA MTUTAHUS HA OCHOBAHUH 3HAYEHHS,

3aBUCHUMOr0 OT OCTAaBLICTOCH 3apsiaa UCTOUHHUKA IMUTAHHUSA, B OTBET Ha 3alpOC Ha 06paBOBaHI/Ie
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as’po30JIs.

9. KOMINBIOTEPHO-YUTAEMBI HOCHUTEJb AAHHBIX, COAEP>KALMUNA MPOrpaMMy YIIPaBJICHUS
OJIOKOM MUTAHUA AJIST @3PO30JIBHOTO MHIAIATOPA, PH 3TOM OJIOK MUTAHUS COAEPIKUT UCTOUHHUK
IIUTAHUS, BBIMOJHEHHBIN C BO3MOXKHOCTBIO paspsukaTh SHEPTUI0 B HATPY3Ky ULl 0Opa3oBaHUs
a’po30J1s1 U3 UCTOYHHUKA a3PO30JIs, IPUIEM MPOrpaMMa YIIPAaBIEHUs! CONEPIKUT:

ONEpPaLUIO OINpPEAENICHUss KOPOTKOTO 3aMbIKaHUs HCTOYHHMKA ITUTAHUS Ha OCHOBAHUU
3HAQYEHUs], 3aBUCUMOIO OT OCTaBLIErOCsl 3apsiia UCTOYHHMKA ITUTaHUS, B OTBET HA 3alpoCc Ha
o0Opa3oBaHHe adpPO30JIsl.

10. bnok nutaHus AJ1s1 a3PO30JIbHOIO HHTAJIATOPA, CONEPIKALLUM:

VCTOYHHUK INUTAHUS, BBIIOJHEHHBI C BO3MOXHOCTBIO Pa3psiKaTh SHEPTHIO B HAIPY3Ky
111 00pa30BaHUsI a3PO30JIsl M3 HCTOYHHUKA a3PO30JIs;

OoK YIpaBJICHUA, BBITIOJTHEHHBIN ¢ BO3MOKHOCTBLIO YIpaBJaC€HUSA UCTOYHUKOM IMUTAHUAA,

NATYUK, BBIIOJHEHHBII C BO3MOXXHOCTBIO BBbIAAYM 3HAYEHMs, 3aBHCUMOIO OT
OCTaBILIErOCs 3apsiia MICTOYHUKA MUTAHUs, IPUIEM

OJIOK yrmpaBlIeHUs] OMpenessieT KOPOTKOe 3aMbIKaHUE MCTOYHHUKA MMUTAHKSI HA OCHOBAHUU
MEPBOr0  BBIXOJHOTO 3HAYE€HHs, KOTOPOE SBJISIETCA BBIXOAHBIM 3HAYEHHUEM JaT4MKa,
TOJIYyYEHHBIM 10 Pa3psiiKU Uit OOpa3OBaHHS a’pO30Jisi, U BTOPOTO BBIXOJHOTO 3HAYEHUS,
KOTOPOE SIBJIAETCS BBIXOJHBIM 3HAYCHUEM JATYMKA, [OJYYEHHbBIM MOCIIE Pa3PAKU.

11. bnok nutanus no 0. 10, B koTopom

OJIOK TUTaHWSI COAEPKUT MO MEHbIIEH Mepe dYacTb CXEMbl, BBIIOJHEHHOW C
BO3MOXKHOCTBIO 3JIEKTPUYECKOTO COEIUHEHNs] MICTOYHUKA MTUTAHUS U HATPY3KH, U

B TEYCHHE pa3psSAKH OJIOK YIpaBieHHs YIpaBiIseT CXEeMOW TakKUM OOpa3oM, dYTO
KOJIUYECTBO DJHEPrMU B EOUHMIYY BPEMEHH, KOTOPOE€ TMOJAETCsl B HArpy3Ky, sIBISETCS
MOCTOSIHHBIM, WJIH KoJieOaHHe KOJMYECTBA SHEPTUH B CIMHUIY BPEMEHH, KOTOPOE MOAAETCS B
Harpy3Ky, yMEHbIIAeTCsl, U

B CJIy4dae, KOrja pa3HOCTh MEXIY MEPBBIM BBIXOAHBIM 3HAUEHUEM U BTOPBIM BBIXOAHBIM
3HAYEHHEM TIPEBBIIAET TMOPOr, KOTOPBbIA SBIAECTCS BEJIUYMHON W3MEHEHHUsI 3HAYCHUS,
3aBUCMMOIO OT OCTaBILIErOoCsl 3apsiga MCTOYHMKA TIWTaHWs, U YCTAHABJIUBAETCS WU
KOPPEKTUPYETCS] HA OCHOBAHHH BPEMEHH, B T€YEHHE KOTOPOIO BBIMOJHSJIACH pa3psiaka, OJIOK
YIIPABJIEHUs ONPENENsieT KOPOTKOE 3aMbIKaHUE.

12. bnok nutanus no 0. 10, B koTopom

OJIOK TUTaHWSI COAEPKUT MO MEHbIIEH Mepe dYacTb CXEMbl, BBIIOJHEHHOW C
BO3MOKHOCTBIO 3JIEKTPUYECKOTO COCIMHEHNsI ICTOYHUKA MUTAHUS U HATPY3KHU, U

B TEUCHUE pa3psIKh OJIOK YyIpaBleHUs YMPaBJsieT CXeMOW TakuM 00pa3oMm, HTO
KOJIUUECTBO OHEPrMU B €OUHMI]Y BPEMEHH, KOTOPOE€ TMOJAETCs B HArpy3Ky, SIBISAETCSA
MOCTOSTHHBIM, WJIU KOJieOaHUe KOJMYECTBA SHEPTrUU B €IUHUILY BPEMEHH, KOTOPOE MOJAeTCsS B
HArpPy3Ky, YMEHBIIAETCS, W YIIPABIISIET CXEMOU TaKMM 00pa3oM, UTO BpeMsi, B TEUEHHE KOTOPOTO
BBINIOJIHAETCS pa3psiKa, HE MPEBOCXOAUT NPEABAPUTEILHO 3aJaHHOIO BPEMEHH, U

B ClIy4da€, KOraa pa3sHoCTb MEKAY MNEPBbIM BbIXOAHBIM 3HAYCHUEM U BTOPBIM BbIXOAHBIM
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3HAUYEHHEM IIPEBBIIAET [MOPOr, KOTOPBIA SBJAETCS BEJIMYMHOM W3MEHEHUsl 3HAYEHUs,
3aBUCMMOIO0 OT OCTaBIUErOCs 3apsaa MUCTOYHMKA MHWTAHUA, B Cllydae, KOrjaa paspsaka
BBITIOJIHSUIACH B TEUEHUE IMPEIBAPUTENBHO 3aJaHHOTO BPEMEHHU, OJIOK YIPaBJICHUS OINpenessieT
KOPOTKO€ 3aMbIKaHHUE.

13. bnok nutanus no 0. 10, B koTopom

ONMOK MHUTaHWS CONEP)KUT MO MEHbIIeH Mepe YacThb CXEMbl, BBIIIOJHEHHOW C
BO3MOXKHOCTBIO 3JIEKTPUYECKOrO COEIUHEHUsI HCTOYHUKA [TUTAHUs U HAIPY3KHU, U

B T€YEHHE pa3psaKy OJIOK YIIPABJIEHUS YIIPABIISIET CXEMOM TaKMM 00pa3oM, YTO BpeMsi, B
TEUEHUE KOTOPOTO BBIMOJHIETCA pas3psaka, HE IPEBOCXOAUT TMPEABAPUTENIBHO 3aJaHHOTO
BPEMEHHU, U

B CJIy4dae, KOrja pa3HOCTh MEXIY MEPBbIM BBIXOAHBIM 3HAUEHUEM U BTOPBIM BBIXOAHBIM
3HAYEHHEM TIPEBBIIAET TMOPOr, KOTOPBbIA SBIAECTCS BEJIMYMHON W3MEHEHUsI 3HAYEHUS,
3aBUCUMOIO OT OCTAaBIIEroCs 3apsiia WCTOYHUKA NUTAHMS, B Clydae, KOrja MaKCUMalibHas
MOIHOCTb, KOTOpas MOKET MOJaBaTbCs B HArpy3Ky, MNOJAaBajach TOJBKO B TEYEHUE
NpEABAPUTENBHO 3aJAHHOTO BPEMEHH, OJIOK YIIPaBJIEHUS ONPEesieT KOPOTKOE 3aMbIKaHUE.

14. bnok nutaHus AJ1s1 a3PO30JIbHOIO HHIAIATOPA, COAEPIKALLNMN:

WCTOYHUK TMUTAHUS], BBINOJIHEHHBIA C BO3MOXKHOCTBIO Pa3psKaTh SHEPTUIO B HATPY3KY
111 00pa30BaHMs a3PO30JIs U3 HCTOYHHUKA a3PO30JIs;

ook YOpPaBJICHUA, BBITIOJTHEHHBIN ¢ BO3MOXKHOCTBIO yYHnpapja€HUSA UCTOYHUKOM IMUTAHUA,

JaTYHK, BBITIOJTHEHHBIM C  BO3MOKHOCTBIO BblAa4M 3HA4YCHHsA, 3aBUCHUMOIO OT
OCTAaBLICTOCA 3apsifia UCTOYHHUKA IMTUTAHUSA, IIPUIEM

OJIOK ympaBJeHHs] ONpeaesisieT KOPOTKOe 3aMbIKaHHWE HCTOYHHKA IMUTAHHUS B CIydae,
KOrja pPa3HOCTb MEXAY IE€PBbIM BBIXOJHBIM 3HAYE€HHEM, KOTOPOE SBJSAETCS BBIXOAHBIM
3HAYEHHUEM JaTUMKa, MOJYYEHHBIM 10 Pa3psAKHU, U BTOPBIM BBIXOAHBIM 3HAYE€HHEM, KOTOPOE
ABJIAETCA BBIXOAHBIM 3HAUCHHUEM OaTUHKaA, MOJYUYCHHBIM IOCJC pa3psaaKy, MPEBbIIIACT ITOPOT,
KOTOprﬁ SIBJISIETCSI BEJIUYMHON HM3MEHEHHUS S3HAYCHHUA, 3aBUCHUMOr0 OT OCTaBLICIOCs 3apsaa
UCTOYHHKA MUTAHUS ¥ O0YCJIOBJICHHOTO Pa3psAaKOM, U

Iopor ycCTraHaBJIMBACTCA Ha OCHOBAHUU CTCICHU HN3MCHCHHA HANPSXKCHUA HUCTOYHUKA
IMUTaHUA B CJIy4ac, KOrja Halps>KEHUE UCTOYHUKA ITUTAaHUA MPUHAAJICKUT HETTIOCKOM O6.IIaCTI/I B
O6J'IaCTI/I, KOTOpas OrpaHUY€Ha MOJIHBIM 3apAAHbIM HAIIPAKCHUEM U MPCACIbHBIM HANIPSAXKEHUEM
paspsaaKu, WKW B CJIy4dac€, KOrga HaIpssKEHUEC HCTOYHHUKA IMUTAHUA TNPHUHAOJICKHUT 06J'IaCTI/I, B
KOTOpOfI BCJIMYMHA H3MCHCHHS HAIPAXKCHHA HMCTOYHHKA NMUTAHUA HAa €AUHUYHYHO BCIUYHHY
paspsina siBjsiercst HauOojbimed, B 00JacTH, KOTOpash OrpaHWYEHA TMOJIHBIM 3apsSAHBIM
HAIMPs?KEHUEM U MPEACIIbHBIM HAIIPSAXKCHUEM PA3PAAKU.

15. bnok nutanus Aj1s a3PO30JIbHOIO HHIAIATOPA, COAEPIKALLNN

HCTOYHUK IHUTAHHA, BBITIOJIHEHHBIM C BO3MOKHOCTBIO pa3psKaTb SHEPTUIO B HAT'PY3KY
111 00pa30BaHUs a3PO30JIs U3 HCTOYHHUKA a3PO30JIs;

ook YIpPaBJICHU, BBITIOJTHEHHBIN ¢ BO3MOXKHOCTBIO ynpapjJ€HUsA UCTOYHUKOM IMUTAHUS,
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JaTYHK, BBITIOJTHEHHBIM C  BO3MOKHOCTBIO BblAa4M 3HAUYCHHsA, 3aBUCHUMOIO OT
OCTaBLICTOCA 3apsiAa UCTOUYHHUKA IMUTAHUA, IIPUIEM

OJIOK ympaBJIeHHs] OMpeaesisieT KOPOTKOE 3aMbIKaHHWE HCTOYHHKA IMUTAHHUS B ClydYae,
Korga pa3HOCTb MCEXKAY IECPBbIM BbIXOAHBIM 3HAYCHUEM, KOTOPOEC SBJISACTCSA BbIXOAHBIM
3HAYEHHEM [aT4UMKa, MOJYYEHHBIM 10 Pa3psAKH, U BTOPBIM BBIXOAHBIM 3HAYE€HHEM, KOTOPOE
SIBJIAETCS] BBIXOJHBIM 3HAUEHHEM AATYUKA, MOJIYUYEHHBIM IMOCJE Pa3psiAKH, NPEBBIAET MOPOT,
KOTOPBIN SIBJISI€TCA BEIMYMHOM H3MEHEHHUs] 3HA4YE€HMs, 3aBHCHUMOIO OT OCTaBLIEroCs 3apsna
UCTOYHUKA MUTAHUS 1 O0YCJIOBJICHHOTO Pa3psAIKOM, U

6.]101( YIpaBJICHHA BBIIIOJIHEH C BO3MOKHOCTBHO YCTAHOBKH HJIM KOPPEKLIHU ITOPOra Ha
OCHOBAHHUHU COCTOAHUA CTAPCHHA NCTOYHHKA NUTAHUA WU HAIIPSAXKECHNA UCTOYHHUKA ITUTAHUS.

16. bnok nutanus AJ1s1 a3PO30JIbHOIO HHTAIATOPA, COAEPIKALLUMN

HCTOYHUK IHNTAHHA, BBITIOJIHEHHBIA C BO3MOKHOCTBIO pa3psKaTh SHEPTHUO B HATI'PY3KY
111 00pa30BaHUsI a3PO30JIsl M3 HCTOYHHUKA a3PO30JIs;

NEPEKIOIATEIDb, BBINOJTHEHHBIN C BO3MOKHOCTBIO BKITIOUEHUS MJIH BBIKITFOUEHM ST moaavyu
SHEPIruu U3 UCTOYHUKA MUTAHUA,

ook YIpPaBJICHUA, BBITIOJTHEHHBIN ¢ BO3MOKHOCTBLIO yYnpapjaC€HUA UCTOYHUKOM IMUTAHUA,

JATYUK, BBIOJHEHHBIH C BO3MOXKHOCTBIO BBbIJAYU HAIpPSDKEHUS] UCTOYHMKA IUTAHUS,
pu4emM

OJIOK yIpaBlI€HHsI ONpeneNsieT KOPOTKOe 3aMbIKaHHE NUCTOYHHUKA MUTAHHUS HA OCHOBAHUHU
NEPBOrO BBIXOAHOIO 3HAYEHUs, KOTOPOE SIBISAETCA BBIXOJHBIM 3HAYEHHUEM JaT4MKAa,
MOJIYYEHHBIM A0 Pa3psiAKh, U BTOPOTO BBIXOAHOIO 3HAYEHMs, KOTOPOE SIBJIIETCS BBIXOIHBIM
3HAYEHUEM JATYUKA, TOJyYEHHBIM T0CJIE Pa3psAKy, U

NEPBOE BBIXOJHOE 3HAYEHHE M BTOPOE BBIXOAHOE 3HAYECHHUE SIBISIIOTCS HANPSKEHUSIMU
IIPY 3aMKHYTOM L€NMU HUCTOYHMKA MUTAHUS, KOTOPbIE MONYYAIOTCs MOCHIE TOrO, KaK MPOXOIUT
NPEABAPUTENIbHO 3aJaHHbII MEePUO, BKJIOYArOIIMi B ce0s MOMeHT O, ¢ MOMEHTa, Korma OJIoK
YIIPaBJIEHUs OCHIIAET KOMAHYy Ha 3aMbIKaHUE B MEPEKIIIOYATENb.

17. bnok nutanus mo 0. 16, B KOTOpoM

IIPEBAPUTENIBHO 3a7aHHBII MEPUOA YCTAHABIMBAECTCS HAa OCHOBAHUU IOCTOSHHOU
BPEMEHU B Cllydae, KOIrJla U3MEHEHHE HAINpPsKEHUs MPU 3aMKHYTOW LI€NU MCTOYHUKA MUTAHUS
YYUTBIBAETCS] B CUCTEME NEPBUYHON 3aACPKKH.

18. biok nutaHus AJ1s a3PO30JIbHOIO HHIAIATOPA, COAEPIKALLUN

VUCTOYHMK INUTAHUS, BBIIOJHEHHBI C BO3MOXHOCTBIO Pa3psikKaTb SHEPTHI0 B HAIPY3Ky
111 00pa30BaHMsI a3PO30JIs U3 HCTOYHHUKA a3PO30JIs;

ook YIpPaBJICHUA, BBITIOJTHEHHBIN ¢ BO3MOKHOCTBLIO ynpapjaC€HUSA UCTOYHUKOM IMUTAHUA,

JATYUK, BBIMOJHEHHBIM C BO3MOJKHOCTBIO BbIJAYM 3HAUEHMs, 3aBHCUMOTO OT
OCTaBUIETOCS 3apsAa UCTOUHUKA MUTAHUS, IPUIEM
OJIOK yrpaBlIeHUs! ONpenessieT KOPOTKOe 3aMbIKaHUE NCTOYHHKA MMUTAHHUSI HA OCHOBAHUU

NEPBOro  BbIXOAHOI'0 3HAYCHHA, KOTOPOC HABJIACTCA BbBIXOAHBIM 3HAYCHUEM  JAaTYMKa,
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MOJIYYCHHBIM OO0 pPa3psaKv, U BTOPOrO BbBIXOOHOI'O 3HAYCHUS, KOTOPOEC SBJIACTCS BbIXOIHBIM
S3HAUCHUEM JaTUHKaA, MMOJIYYCHHBIM IOCJIC Pa3psAAKH, U

OJIOK yIpaBJIeHUs YETKO OINpereisieT BHYTPEHHee KOPOTKOE 3aMbIKAaHUE HMCTOYHUKA
NMUTAaHUA U BHCITHEC KOPOTKOC 3aMbIKAHUEC UCTOYHHKA IMUTAHUSA HA OCHOBAHHUU PA3HOCTU MEXKIAY
MEPBBbIM BbIXOJHBIM 3HAYEHUEM U BTOPBIM BbIXOJHBIM 3HAUEHUEM.

19. bnok nutanus no 0. 18, B koTopom

Pa3HOCTb MEXAY MEPBbIM BBIXOJHBIM 3HAUYEHHUEM U BTOPBIM BBIXOAHBIM 3HAYEHHUEM JUIS
OonpeacsICHUsT BHYTPCHHErO KOPOTKOI'0 3aMbIKaHHA TMPEBLIMIACT Pa3dHOCTb MEXKAY IMEPBBIM
BbIXOOHBIM 3HAYCHHUEM W BTOPbBIM BbIXOAHbIM 3HAYCHUEM [JId OHNPCACICHHS BHCUIIHETO
KOPOTKOI'O 3aMbIKaHUA.

20. bnok nuTaHus AJ1s1 a3PO30JIbHOIO HHTAJIATOPA, COAEPIKALLUM:

HCTOYHUK IHNTAHHA, BBITIOJIHEHHBIA C BO3MOKHOCTBIO pa3psKaTh SHEPTHUO B HATI'PY3KY
111 00pa30BaHUsI a3PO30JIsl M3 HCTOYHHUKA a3PO30JIs;

ook YIpPaBJICHUA, BBITIOJTHEHHBIN ¢ BO3MOKHOCTBLIO yYpapjaCHUSA UCTOYHUKOM IMUTAHUAA,

JAaTYUK, BBIIOJIHEHHBI C BO3MOJKHOCTBIO BbIIAYM 3HA4YEHUs, 3aBUCUMOIO OT
OCTaBILIErocs 3apsiia MCTOYHUKA MUTaHUs], TpUieM

OJIOK yIpaBIIEHHsI OTPeneNsieT KOPOTKOE 3aMbIKaHHE NCTOYHHUKA MUTAHHUS HA OCHOBAHUHU
NEPBOrO  BBIXOJIHOTO 3HAYEHHUsl, KOTOPOE€ SBJISIETCS BBIXOAHBIM 3HAUYE€HHUEM JIaT4MKa,
MOJIyYEHHBIM 10 Pa3psiAKd, U BTOPOTO BBIXOAHOTO 3HAYEHMs], KOTOPOE SIBISETCS BBIXOAHBIM
3HaUYE€HUEM JaTYUKA, [OJy4YEHHBIM NIOCHIE pa3psaaKu, U

OJIOK ympaBiieHUs] HE OIpeeNsieT KOPOTKOro 3aMbIKaHNsl UCTOYHUKA IMUTAHMS B CIydYae,
KOIJla MHTEpPBaJl MEXKIY MOMEHTOM A0 Pa3psAKd U MOMEHTOM IOCHE Pa3psAAKU MPEBOCXOAUT
MPEABAPUTENBHO 3aAaHHBIN IEPUO,.

ITo noBepenHocTU
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