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2420-573129EA/23
BJIOK TUTAHUA JIUIA ADPO30JIbHOI'O HHI'AJIATOPA, A TAKJKE CITIOCOB
YIIPABJIEHUSA U TIPOI'PAMMA BJIOKA IUTAHUA AJIs1 ADPO30JIBHOI'O
HHI'AJIATOPA

OBJIACTh TEXHHKH, K KOTOPOM OTHOCUTCS U30BPETEHUE

[0001] Hacrosimee u3o0peTeHHe OTHOCHTCS K OJIOKY MHTAHUS Ui ad3pPO30JbHOTO
UHTAJIATOpa, a TakXke Crnocol0y ympaBieHUs U HporpamMme OJIOKa MUTAHMS IS a3PO30JbHOTO
HUHTaJIATOpPA.

YPOBEHb TEXHUKU

[0002] CymecTByeT a3pO30JbHBIM HMHIaiATOp, KOTOPBIA BKJIIOYAaeT B  ceds
a’3p030J1e00pa3yOUMA  HCTOYHHK, HAarpy3ky  ans  oOpa3oBaHHSA a’po30as U3
a3p030J1e00pa3yoMero MCTOYHUKA, HCTOUYHUK IUTAHMS, BBINOJHEHHBIH C BO3MOXKHOCTBIO
pa3psSAKU SHEPTUH B HArpy3Ky, M OJIOK YNPABJICHHUS, YIPABISIOMMNA HCTOYHHUKOM IHUTAHUS
(cMoOTpH, HanpUMep, MATEHTHbIE JOKYMEHTHI 1-4).

[0003] [[TatenTHsiii nokymenT 1] US 2017/0250552 A1l

[[Tatentrsbiii nokyment 2] US 2015/0173124 A1l

[[TarenTHsiit fokymeHT 3] JP-T-2017-518733

[[TatenTHbiil fokyMeHT 4] JP-A-2017-079747

[0004] IlockosibKY a3pO30JbHBIM HHTAJIATOPOM TMOJB3YKOTCA YacTO, TO CTapeHHe
MCTOYHHUKA MTUTAHUS a3PO30JIbHOTO HHIAIATOpa TpeOyeTcs 3aAepKUBATh.

[0005] VYcTpoiicTBO, KOTOpPOE BBIMOJHIET YIPaBIEHUE 3apsAKON B 3aBUCUMOCTU OT
TEeMIIepaTypbl UCTOUHHUKA MUTAHUS, PACKPBITOE B MATEHTHBIX JOKYMEHTax 3 U 4, U3BECTHO Kak
3apsIHOE YCTPOMCTBO IJIs 3apsAAKH UCTOYHUKA ITUTAHUS.

[0006] Hanpumep, B 3apsaHOM YCTPOWCTBE, €CIM TeMIepaTypa MCTOYHUKA NMHUTAHUS
CTaHOBUTCSI BBICOKOH, TO 3apsi/iKa MPEKPAIAeTCsl AJIs 3aLIUThl HCTOYHUKA MUTAHUS.

[0007] Onnako, ecnu 3apsiika MpeKpalaeTcss paHoO, TO TOJE3HOE BpeMsi pabOThI
a3pO30JIbHOTO HHTAIATOPA COKPALLAETCS.

[0008] CnenoBaTeNbHO, MPUYHHSIETCS yIIepO yIoOCTBY MOJb30BATENS.

[0009] B mareHTHbIX AOKyMeHTax | M 2 packpbIBaeTCsl MOJy4YeHHE TeMIepaTyphbl
UCTOYHUKA MHUTAHUS, ONHAKO, HE PACKPBITO HHKAKOTO KOHKPETHOrO Crocoda yIpaBJICHHs
3apsIKON Ha OCHOBaHUU MOJIYY€HHOU TeMIIepaTypBhl.

[0010] B mareHTHBIX HOKyMeHTax 3 W 4 pacKpbIBae€TCsA, YTO, KOTJA TeMIlepaTypa
WUCTOYHHUKA THUTAHMs SBJIAETCS BBICOKOH, 3apsfka MPEeKpallaeTcs, OAHAKO, HE PaCKpPBITO
HHUKAaKOTro crocoda s MpeJOTBPALIEHHs MTPEKACBPEMEHHOTO MPEKPAILEHUS 3aPSIKH.

[0011] Llenpro HacToOsiero W300pETEHUsS SBJISETCS CO3AaHHE OJIOKA MUTAHUS IS
a’3pO30JIBHOTO HWHTaJsITOpa M CrMocoda YIpaBJeHHsT W TMPOrpaMMbl OJNOKAa THTAHHS IS
a3pO30JbHOTO HHIalIATOpPa, C CO3AAHUEM BO3MOXKHOCTH MPONOJDKATH 3apsiAKy HCTOYHHKA
NUTAHUS KaK MOXHO JOJT0, YTOOBI TMPOJINTH TIOJIE3HOE BpeMsi paldOThl a3pPO30JBHOTO
UHTAJIATOPA.

CYIMHOCTD M30bPETEHHNA



[0012] B cooTBeTCTBUU C acCIEKTOM H300peTeHusl mperjaraercsi OJIOK MUTAHHS IS
a’pO30JIBHOTO MHTANITOPA, NPU 3TOM OJIOK MUTAHUSA CONEPIKUT. HCTOYHUK IUTAHUS,
BBINTOJTHEHHBII ¢ BO3MOXHOCTBIO Pa3psAAKU HEPTUHU B HArpy3Ky Al 0Opa3oBaHMs a3pO30Jisi M3
a’po30J1e00pasyoUero HUCTOYHUKA, OJIOK M3MEpPEeHHs TeMIepaTypbl, BBINOJHEHHBIH C
BO3MOKHOCTBIO M3MEpPEHHUs] TEeMIEpPaTypbl UCTOYHUKA NMHUTAHUSA, U YCTPOWCTBO YIPaBJICHMUS,
BBIMIOJIHEHHOE C BO3MOXHOCTBK) PETyJUPOBKH IMEPBOH MOIIHOCTH WJIM MEPBOrO KOJIUYECTBA
SHEpPruy, MNojjexalneii(ero) mnogade B HMCTOYHUK IMHMTaHUS B Clydae, KOTAa H3MEPEHHOe
3HaYeHHe OJIOKa M3MEPEHMs TEeMIIEpaTypbl PaBHO MM BBIIIE MEPBOTO MOPOra, IO 3HAYECHUS
MEHbIIIE, YeM BTOpasi MOLIHOCTh HJIM BTOPOE KOJMYECTBO YHEPIHH, MOJexaliasi(ee) nopaye B
HCTOYHUK MIUTAHUSA B CIydae, KOIr7la U3MEPEHHOE 3Ha4eHHEe HIKE IIEPBOro nopora.

KPATKOE OITMCAHUE YEPTEXXEM

[0013] @wr. 1 - BUI B IEpCIIEKTUBE a3 PO30IbHOTO HHTANISTOPA, 00OPYIOBAHHOTO OJIOKOM
NUTAHUS B COOTBETCTBUU C BAPHAHTOM OCYIIECTBJIEHHUS] HACTOSIIETO H300pETEHUsI.

@ur. 2 - npyroii BUI B MEPCIEKTHBE a3PO30JbHOI0 HHTANISITOPA, IOKa3aHHOTO Ha dur. 1.

@ur. 3 - BUI B pa3pes3e a3pO30JIbHOTO HHTAATOPA MTOKA3aHHOTO Ha dur. 1.

@ur. 4 - BuA B nepcriekTuBe OJOKa MUTAHUS B a3PO30JIbHOM MHTAISITOPE, TIOKa3aHHOM Ha
¢ur. 1.

@ur. 5 - G0K-cxema, MOSICHAOMIAasT KOH(QUTYPALMI0 OCHOBHON YacTH OJOKa MHUTAHUS B
a3pO30JIbHOM MHTAISITOPE, TOKA3aHHOM Ha ¢ur. 1.

Qur. 6 - cxema 3JEKTPUUECKUX COCTUHEHUH, MOSICHSIOMAsi CXEeMHYIO KOH(HTYPaIHIO
OCHOBHOI yacTu OJI0Ka MUTaHUS B a3PO30JIbHOM HHIAISATOPE, IOKa3aHHOM Ha ¢ur. 1.

dur. 7 - BpeMeHHas [uarpaMma, MOSCHSIOUIAs COAep)KaHUE YIpaBieHUus Oyoka
yIpaBJIeHUs 3apsAAKOH, TOKa3aHHOrO Ha ur. 5.

Qdur. 8 - ONOK-CXeMa TOCJIEAOBATeIbHOCTH —OMepalui, MosCHsIomas padboty
a’3pO30JIbHOTO MHTAJISATOPA, MOKA3aHHOTO Ha (ur. 1, BO BpeMs 3apsSAKH UCTOYHHKA ITUTAHUS.

OITMCAHUE BAPUAHTOB OCYIIIECTBJIEHUA

[0014] Hanee mpuBeneHO omucaHue OJiOKa MUTAHUS IJIsl a3PO30JIbHOTO MHIraJsITOpa B
COOTBETCTBHH C BAPHAHTOM OCYLIECTBJICHUSI HAacTosmero n3odperenus. CHavana Oyner onucaH
a3PO30JIbHBII HHTAJSITOP, 00OPYAOBaHHBIN OJIOKOM MUTAHMS, CO CChUIKON Ha ¢ur. 1 u ¢wur. 2.

[0015] (ADPO30JIbHBIN UHI AJIATOP)

Adpo3onbHbIT  HHTransATop | sBisieTcs YCTPONHCTBOM [Nl WHTAJSLIMU - a3PO30Jis,
COZePIKALIETO apOMaTH3aTOp, Oe3 ropeHust U uMeeT POpMy CTEPIKHS, MPOAOCIIKAOIIEroCs! BIOJb
HEKOTOpPOro HarpaBlieHus1 (HA3bIBAEMOIO B JAJbHEWIIEM MPOAOJIBHBIM HAIMpPABJIEHHEM A).
AspozonbHblil nHraNATOp 1 BKItOUaeT B cedst 610k 10 nutanus, nepsblil kKapTpumk 20 U BTOpoi
KapTpumk 30, KOTOpbIE PACIONOKEHbI B MOPsIIKE BAOIL NPOAOIbHOro HanpasieHus A. IlepBbiii
KapTpuKk 20 MOXHO MPUCOEOUHATH K Onoky 10 muTaHMs M OTCOENUHATH OT Hero. Bropoii
kapTpuax 30 MOXKHO MPUCOEIUHATDL K NEPBOMY KapTpumky 20 U OTCOenuHsTh OT Hero. MHaue
roBOpsi, NEPBbIA KapTpuAXk 20 U BTOPOH KapTpuk 30 MOXKHO 3aMEHSITh KaKAbI B OTAEIbHOCTH.

[0016] (BJIOK ITMTAHUA)

bnoxk 10 nmutanus 1o HACTOALIEMY BapUAHTY OCYIIECTBJICHUA BKIIIOYACT B ce0s HCTOUYHHK



12 nuranws, ucrounuk 12 nutanws, 3apsgayto IC (Mukpocxemy) 55, 6moxk MCU (6mok
MHUKpOKOHTposuiepa) 50, nmepexmouatens 19, natunk 17 Temneparypsl, pa3iuyHble DaTYUKU H
TaK Jlajiee B [IJIMHAPUIECKOM Kopryce 11 Onoka nuraHus, kak nmokasaHo Ha ¢ur. 3, ¢ur. 4, ¢pur.
5 u ur. 6. B kauecte 6moka MCU 50 npumensiercst 6ok MCU, y KOTOpOro KpaT4ailifil UK
ynpasiieHus (BelIn4MHa, oOpaTHas MAaKCUMAJIbHOW paboueil TAKTOBOH 4yacToTe) siBisieTcs Oonee
IPOJIOJIKUTENBHBIM, YeM KpaTdalLIni LUK yrnpasieHus 3apsaHoit IC 55.

[0017] Hctounmk 12 mnuTaHus sBISIETCS 3apsbkaeMod Oarapeedl aKKyMyJISITOPOB,
KOHJIEHCATOPOM C JIBOHHBIM  3JIEKTPUYECKHUM CJIOEM HJIH YeM-TO TOAOOHBIM, W,
NPEANOYTUTENBHO, SIBJIIETCS HOHHO-JIUTHEBBIM aKKYMYJISITOPOM.

[0018] Haruuk 17 TemmepaTypbl BBINIOJNHEH, HanpuMmep, C HUCIOJIb30BAaHUEM
TEPMOYYBCTBUTEJIPHOTO 3JIEMEHTA, BEJMYMHA COMNPOTHUBJICEHHS KOTOPOrO H3MEHSETCS B
3aBUCUMOCTH OT Temrepatypbl, B uactHocTH, NTC-tepmopesuctopa (TepMope3ucTopa ¢
OTPULIATENIbHBIM TeMIIepaTypHbIM Ko3(duumnentom conporusienus). Jatuuk 17 temneparypsl
npeHa3Ha4yeH Ui ONpefesieHus] TeMIlepaTypbl UCTOYHMKA 12 MUTaHUS U PACIIONIOKEH OKOJIO
WUCTOYHUKA 12 nuTaHus.

[0019] Ha BepxHeii uactu 11a kopnyca 11 610ka muTaHus, pacronokeHHONH CO CTOPOHBI
OJHOTO KOHI[A B MPOAOJBHOM HampaBieHUH A (cO CTOpOHBI mepBoro kaprpumka (20)),
obecrniedeH y3en 41 BBIBOIOB Ui paspsaku. Y3en 41 BbIBOIOB ISl pa3psaKku OOECTedeH Tak,
9TOOBI BBICTYNATh W3 BEPXHEH MOBEPXHOCTH BEepXHeH dacTh 1la B HampaBieHHU K NEPBOMY
KapTpuaKy 20, ¥ BBINOJHEH C BO3MOKHOCTBIO JJIEKTPUYECKOrO COEAMHEHUs] ¢ Harpyskou 21
nepsoro kaprpumxka 20. Kpome TOro, Ha 4acTu BepXHEW MOBEPXHOCTU BepxHEW 4dactu 1la,
BONMM3M y3ma 41 BBIBOJAOB U paspsinky, oOecredeHa BO3AYXOIOMABONALIAs 4YacTb 42 naus
MOJBOJIa BO3/lyXa K Harpy3ke 21 nepsoro kaprpumxka 20.

[0020] Ha muxuelt yactu 11b xopryca 11 650ka nmuTaHusi, pacroyioxKEeHHOH CO CTOPOHBI
APYroro KOHLA B NPOJOJbHOM HAINpaBiIeHUH A (CO CTOPOHBI, MPOTHUBOIOJOXHOH IMEPBOMY
kapTpumky 20), obecniedeH y3en 43 BbIBOIOB ISl 3apPSAKH, BBIMOJHEHHBIH ¢ BO3MOXHOCTBIO
BJIEKTPUYECKOTO COETUHEHHSI C BHEIIHUM HCTOUHUKOM MUTAHUs. Y3el 43 BbIBOAOB IS 3apsAIKU
obecriedeH Ha OOKOBOH MOBEPXHOCTH HHIKHEH dact 11b, Tak 4TO, HampuMep, K HEMY MOTYT
TIOJICOEIUHSTRLCS, 10 MEHbIIEH Mepe, OIHU U3 BbiBOJOB HHTepdetica USB, BriBoIoB nHTEpdeiica
micro-USB u BeIBOZIOB pa3zbema Trma Lightning (3aperucTpupoBaHHBINA TOBAPHBIN 3HAK).

[0021] Omnaxo, y3en 43 BBIBOAOB JUISl 3apsiiKM MOXKET OBbITh 3HEPTONPUHUMAIOLIEH
YaCTbhIO, BBINIOJHEHHON C BO3MOXKHOCTBIO IIPHEMa 3HEPIHMM W3 BHELIHEr0 MCTOYHHKA MUTAHUS
OeckOHTakTHBIM crmocobomM. B nmaHHOM ciydae, y3enm 43 BBIBOAOB UIA  3apSOKH
(sHEprompuHMUMAKOIAs YacTb) MOXKET COCTOSTh M3 HJHEPrONPUHUMANOIEH  KaTYLIKH.
becnipoBonHas cuctema nepenadu HEPTUy MOXKET ObITh MHIYKIIMOHHOTO THITA WJIH MOKET OBITh
MarHUTHO-PE30HAHCHOTO THIA. Y3el 43 BBIBOAOB [UI 3apsSAKH  MOXKET OBITh Takke
SHEPrONPUHUMAIOLIEH YaCThIO, BHINOJHEHHON C BO3MOXHOCTBIO IIPHEMa SHEPTUU U3 BHELIHETO
UCTOUHMKA NMUTaHUs Oe3 Kakoro-aumdo KoHTakTa. B mpyrom mpumepe, y3en 43 BBIBOIOB IS
3apsiIKM MOXKET OBITh BBIIOJHEH TaK, YTO K HEMY MOTYT IOJCOEAMHSTHCS, IO MEHbLIEH Mepe,

onHu u3 BbIBONOB mHTepdeiica USB, BeiBogoe unHrepdeiica micro-USB u BBIBOIOB pa3bema



tuna Lightning, 1 B HEM COIEPKUTCSI BBIIIEYTTOMSIHYTast YHEPTONMPUHUMAFOINAS YaCTh.

[0022] Ha OoxoBoii moBepxHOCTH BepxHeil uactu 1la xopmyca 11 Onoka mnmTaHus
o0ecrevyeH UCTIONHUTENbHBIN y3el 14, KOTOPBIM MOXKET YIIPABIATH M0JIb30BATENb, C BHIXOJIOM Ha
CTOPOHY, NPOTUBOMOJIOKHYKO Y371y 43 BBIBOAOB AJIs 3apsAku. B 4aCTHOCTH, MCIIOJTHUTEIBHBIN
y3en 14 u ysen 43 BbIBOAOB IS 3apsiAKU PacIoaratoTCs CUMMETPUYHO OTHOCUTEIBHO TOYKH
nepecevyeHys IpsIMON JIMHUM, COSAUHSIONIEN NCTIOMHUTENbHBIN y3ea 14 u y3en 43 BbIBOJOB AJIA
3apsKU, U 0CeBOMN JMHUM Osioka 10 muTaHus B MPOAOJIBHOM HampasieHun A. McriomHUTeNbHbIH
y3es 14 COCTOUT M3 KHOMOYHOI'O MePEeKIIIoYaTelis, CEHCOPHON MaHed WM 4ero-To Moa00HOro.
BOnm3u wucnonuurensHOro ysna 14 ofecneueH patumk 15 Booxa Ui JI€TEKTHPOBAHUS
BTSTUBAIOIINX JIEHUCTBUM.

[0023] 3apsimnas IC 55 pacronoskeHa, HampuUMep, B HETMOCPENCTBEHHOUW OJIU30CTH OT
y3na 43 BBIBOAOB JUIsl 3apsiIKH M BBINOJIHSET YIIpaBlieHHE ISl MpeoOpa3oBaHUS SHEPTHH,
KOTOpasi BBOAWUTCS W3 BHEIIHErO0 HCTOYHUKA IMUTAHUS B y3ed 43 BBIBOAOB ISl 3apsiiKH, B
SHEPTHIO JUIA 3apsAKM UCTOYHMKA 12 mUTaHWs U mojadeil SHepruu s 3apsiAKU B UCTOYHUK 12
MUTAHUSL.

[0024] bnoxk MCU 50 noacoeauHeH K pa3indHbIM CEHCOPHBIM YCTPONWCTBaM, TAKUM Kak
naTyuk 15 BEOXa s JETEKTUPOBAHUS BTATMBAIOIINX (BABIXATEJbHBIX) ACHCTBHUH, AaT4MK 16
HAIpPsDKEHUSD AJIs M3MEPEHUs HANpsDKEHUs MUTaHWs HUCTOYHMKA 12 murtaHus u gatuuk 17
TEMIIEPATypbl, MPEAYCMOTPEHHBIH [JIi H3MEpPEeHUs TeMIepaTypbl HCTOYHUKA 12 muUTaHWs,
WCIIOJIHUTENIbHOMY Y3y 14, uzsemarento 45 u namsatu 18 aisi COXpaHEHUsl YMCia BTATUBAOIINX
NENCTBUN, BPEMEHH, B TEUEHHE KOTOPOro 3HEPrus MoJaBajlach B Harpy3Kky 21, u tak nanee, Kak
NOKa3aHO Ha (ur. 5, U BBIMONHAET pa3HOOOpa3HOE YIIpaBIEeHUE a9PO30JIbHBIM HHTajATopoMm 1. B
yacrHoctH, 0110k MCU 50 cocTouT, B OCHOBHOM, U3 MPOLIECCOPA M JOTIOJHUTENBHO BKIIFOUAET B
cebsi Takue Hocurenu wHpopmamuu, kak RAM (oneparwBHasi mamsTh), HeoOXomumas AJis
paborel mpoueccopa, u ROM (nmocrosiHHas mamsITh) AN XPaHEHUs Pa3HOOOpa3HOM
uHopmauuu. B HacTosieM OMHMCAHUH, TPOLECCOP SBISETCS, B YACTHOCTH, SJIEKTPUYECKOM
CXeMOH, CKOH(QUIYPUPOBAHHOW TyTeM COYETAHUS TAKHUX CXEMHBIX JJIEMEHTOB, Kak
MOJIyIPOBOAHUKOBBIE 3JIEMEHTBI.

[0025] Bmecte ¢ Tem, B koprmyce 11 Onoka mutanusi CHOPMUPOBAHO BO3AYXOBITYCKHOE
oTBepcTHe (HEe MOKAa3aHHOE Ha 4YepTelkax) JJIs BIyCKa BO3AyXa. BO3MyXOBMYyCKHOE OTBEPCTHE
MOKET ObIThb C(HOPMHUPOBAHO BOKPYT HCIHOJHUTENBHOTO y3jia 14 winm MOXKeT OBbITh
c(OpMUPOBAHO BOKPYT y3i1a 43 BBIBOOB JJISl 3aPSIAKH.

[0026] (ITEPBBI KAPTPUJIX)

Kak moxkazano Ha ¢ur. 3, mepseiii kapTpumk 20 BKIrO4aeT B ceOs eMKOCTh 23 s
COIep>KaHUsl UCTOYHUKA 22 a3p030JIs, SJIEKTPUUECKYH HArpy3ky 21 nis ucnapeHust HCTOYHHUKA
22 asposons, utuiab 24 1 BCAChIBAHMSI MCTOYHHMKA a3PO30Jis U3 €MKOCTH 23 K Harpyske 21,
a3pO30JIbHBIN KaHAN 25 Ay MPOTEKaHUs a’po30Jst, 00pa3yeMoro MCIapeHueM HCTOYHHKA 22
a’po30Jisi, B HANPABJIEHUU BTOPOro KapTpuaxka 30 M KOHLEBOM KOJMA4OK 26 11 COXpPaHEHUs
4aCTU BTOPOro kaprpuaxa 30, BHyTpU LUIMHAPUYIECKOTO KOpIyca 27 KapTpUIKa.

[0027] EmkocTb 23 chopMHpOBaHA C BO3MOXKHOCTBIO OXBaTa a3pO30JIbHOIO KaHaia 25 u



BMeEIIaeT UCTOYHHUK 22 a’po3oist. B emkoctu 23 MoxkeT ObITh YJIOXKEH MOPUCTBIA 3JIEMEHT,
HarpuMmep, NOJHMEpPHasi TKaHb MM XJIOMYaTOOyMakHash HUTb, U MOPHUCTBIA 3JIEMEHT MOXKET
OBITH PONUTAH UCTOUHUKOM 22 a3po3ouis. McTournk 22 a3p0o30J1st BKIFOUAET B ce0st JKUAKOCTb,
HaIpuMep, NIULEPUH, TPOMUICHITIMKONIb WX BOAY.

[0028] ®@uTtunb 24 ABIAETCS 3JIE€MEHTOM, YAEPKUBAIOLIUM KUAKOCTb, JJISI BCACBIBAHMS
UCTOYHMKA 22 a’po30iisi U3 €MKOCTH 23 K Harpy3ke 21 ¢ HCIOJb30BaHUEM KaWUISIPHOTO
AEHCTBHS W BBINOJHEH W3, HAIPUMEpP, CTEKJIOBOJIOKHA, MOPHCTONH KEPAMHUKH WM MOJOOHOrOo
MaTepuana.

[0029] Harpy3ka 21 ucnapsier UICTOUHHUK 22 a3po30iist 0e3 TOpeHusi, ¢ UCTIOIb30BAHUEM
SHEPruu, KOTopasi MOJAETCs U3 UCTOYHUKA 12 mutaHus 4depes y3ea 41 BbIBOAOB Uil pa3psaKu.
Harpy3ka 21 BbpImOJHEHAa W3 HArpeBaTeNbHONH MPOBOJIOKH, HABUTOW C MPEABAPUTEIIBHO
3amaHHbIM 1maroMm, (cmupanu). OmHako, Harpyska 21 momkHa OBITH BCErO JIMINB 3JIEMEHTOM,
CIIOCOOHBIM PACIbUIATh MCTOYHHK 22 a3po30is, ¢ OOpa3oBaHUEM, TEM CaMbIM, a3pO30Ji, H
SBJISIETCS,, HAIPUMEP, HarpeBaTelIbHbIM 3JIEMEHTOM HWJIH YJIbTPa3BYKOBBIM TI'€HEPATOPOM.
[IpuMepsl HarpeBaTEJIbHOTO 3JIEMEHTAa BKJIOYAIOT B ceds HarpeBaTellb CONMPOTHBIICHHS,
KepaMHUYECKHI HarpeBaTesb, HArpeBaTeab HHAYKLMOHHOIO HATPEBA U TaK Jajee.

[0030] AsposonbHbIil KaHal 25 obecriedeH C BBIXOMHOW CTOPOHBI OT Harpy3ku 21 1o
oceBoii muHuU L 6moka 10 muranus.

[0031] Konuesoii komauok 26 BKJIOYAaeT B ce0st 4acTh 26a BMEIICHUsT KapTPHIKA JUIs
BMEILEHNs] 4aCTH BTOPOro KapTpumxka 30 M COeAMHUTENbHBIA Mpoxon 26b st coeanHeHus
a’3pO30JbHOrO KaHasa 25 1 4acTu 26a BMELEHUs] KapTpUaXKa.

[0032] (BTOPOM KAPTPUJIX)

Bropoii kaptpuax 30 BMemaer uctounuk 31 apomarusaropa. KoHuesas 4acTe BTOpOro
kaptpumka 30 co cropoHbl mepBoro kaprpumka (20) BKIAQABIBAETCS, C BO3MOMKHOCTBIO
U3BJICYEHHSI, B YacTh 20a BMEINEHHs KapTpuaxka, oOECIeYeHHYI0 B KOHLEBOM Koumauke 20
nepsoro kaprpumxka 20. Jlpyras koHLeBass 4YacTb BTOporo kaptpumka 30 CO CTOPOHBI,
NPOTHUBOMOJIOKHON CTOpPOHE mepBoro kaprpumka (20), BBINOJHEHA B BHUIE WHIAJSIIHOHHOTO
KaHaia 32 st monb3oBaTesst. OqHAKO, MHTANSIUOHHBIN KaHaI 32 He 00s13aTeNbHO JOJDKEH ObITh
BBINOJTHEH HEPA3bEMHO CO BTOPBIM KapTpumkeM 30, 0e3 BO3MOKHOCTH OTAENEHHS OT BTOPOTO
KapTpPHUIKa, U MOXKET OBITh BBIMOJHEH C BO3MOJKHOCTBIO COENUHEHHs M Pa3beIUHEHHS CO
BTOpBIM KapTpumkeM 30. Ecnn MHra simMoHHBIA KaHan 32 BBINOJIHEH OTAENbHO OT Onoka 10
MUTaHUs U NepBOro kaprpuaka 20, Kak ONHUCAHO BbIlIE, TO WHIAJSLUOHHBIN KaHAl 32 MOXKHO
XPaHUTb B TMTUEHUYHBIX YCIOBHUSX.

[0033] Bropoii kapTpumxk 30 nobaBisieT apoMaTH3aToOp B ad3p030Jjib, 00pa3yeMblil myTemM
UCIIApEeHUs] UCTOYHUKA 22 a3p0o30J1s HArpy3Kou 21, mpu NpoTeKaHUM a3po30Jisl Yepe3 UCTOUHUK
31 apomarusaropa. B kauecTBe mM3genus W3 HMCXOAHOIO MaTepHasia, KOTOPOE MPEACTABISIET
cOOOH HMCTOYHHK apOMaTU3aTOPa, MOXKHO HCIIOJIb30BaTh IPECCOBKY, H3TOTOBJIECHHYIO
¢dopmoBaHuEeM pe3aHOro Tabaka MIIM CBEKHUX JINCThEB Tabaka, B ¢opme rpanyn. Mcrounuk 31
apoMaTU3aTOpPa MOXET OBbITh BBIIIOJHEH M3 pPAcTeHUs (Hampumep, MsSThl UM PACTHTEIBHOTO

JIEKapCTBEHHOTO CPECTBA MJIM apOMATHUECKUX TPaB), OTJIMUAIOIIerocs oT tabaka. B mcrounHmk



31 apomarusaropa MOXKeT OBITh BBE/IEHA TaKasl apoMaTuieckas 100aBka, Kak MEHTOIL.

[0034] Aspo30sbHBIN MHranATOp 1 MO HACTOALEMY BapUAHTY OCYLIECTBJIEHUS MOXKET
o0Opa3zoBaTh a3p030Jb, COMAEPIKAIIUI apoMaTu3aTop, Ojaromaps MCTOYHHKY 22 a3po30i,
ucTouHUuKy 31 apomarusatopa u Harpyske 21. JIpyrumu cioBamu, UCTOYHUK 22 a3po30Jid U
UCTOYHUK 31 apomarusaTropa COCTABISIOT a’pO30J1€00pas3yIOUINi UCTOYHHK Ui 0Opa3oBaHHS
aspo30JIs.

[0035] Aspozoneobpasyromuii MCTOYHHUK B a’pO30JbHOM HHramsaTrope | sBisieTcs
4acTbIO, KOTOPYIO IMOJIb30BATENb MOXKET 3aMEHATh AJI UCHOJb30BaHusA. B Bune naHHON yacTu
MOKHO OOecreunBaTh, HANpUMeEp, ONUH NepBblid KapTpumk 20 u oguH wim Oonee (Hampumep,
ISITh ) BTOPBIX KapTpumker 30 B OTHOM HaOOpe It MOJIb30BATEIS.

[0036] Koudurypamusi a3po3oeo0pa3yromero HCTOYHHKA, KOTOPbIA  MOXKHO
UCIIOJIB30BaTh B a3PO30JIbBHOM HHrajsATope 1, He OrpaHudeHa KOH(pUTypanued, B KOTOPOH
WUCTOYHHUK 22 a3p030Ji1 U UCTOYHHUK 31 apomMaTu3artopa BBIIOJHEHBI NO-OTAENBHOCTH, U MOXET
ObITh KOH(Hrypauueil, B KOTOPOH HCTOYHMK 22 a’po3osii U MCTOYHHK 31 apomarusaropa
copMHpOBaHbI KaKk OAHO Lejoe, KOHpHUrypauueh, B KOTOpoil mcrouHuk 31 apomarusaropa
OTCYTCTBYET, U UCTOYHHUK 22 a3p030Jis 3aKJIIOYAET BELIECTBO, KOTOPOE MOXKET COAEPKATHCS B
ucrouHuke 31 apomaTuzaTtopa, KOHPUTypalyei, B KOTOPOH UCTOUHUK 22 a3pO30Jisi CONEPIKUT
MEIUIIMHCKOE BEIIEeCTBO MJIM YTO-TO MOJOOHOE BMECTO MCTOYHMKA 31 apomMaTtHm3aTtopa U Tak
nanee.

[0037] dnst a3pO30JbHOTO MHTAIATOpa 1, BKIIIOUAIOLIETO B cedsi a3p030s1e00pa3yromii
UCTOUYHUK, BBIMOJHEHHBIN (POPMHUPOBAHHEM HEPA3bEMHO HCTOYHMKA 22 a3p030Jisi U MCTOUHHUKA
31 apomartuszaropa, Hampumep, MOXHO obecrneunth OnUWH miu Oonee (Hampumep, 20)
a’p0301e00pa3yIOIINX HCTOYHUKOB B BUIE€ OAHOTO HAOOpa AJIst OJIb30BATEII.

[0038] B xopmyce a3p030JIbHOTO HHIaJIATOpa |, BKIIIOYAKOIIEro B ce0sl TOJIbKO UCTOYHHK
22 a’po30Jisi B KA4EeCTBE adpo30Jie00pasyroIlero MCTOYHUKA, HANpPUMep, MOXKHO O0eCrevuTh
onuH win Oonee (Hampumep, 20) a3p0301e00pa3yOLINX UCTOYHUKOB B BUIE OAHOrO Habopa st
MOJIb30BATES.

[0039] B as’po3oibHOM WHTANSTOpPE 1, BBITIOJHEHHOM BBIIIEOMHUCAHHBIM O0pa3oM, Kak

NOKa3aHo cTpenkod B Ha ¢ur. 3, BO3OyX, BTEKAIOIIMH W3 BIYCKHOTO OTBepCTUsl (HE

>
NOKA3aHHOTO Ha YepTekax), ChOpMUPOBAHHOTO B Kopryce 11 OJ0ka nmuTaHus, MpOTEKaeT uepes
BO3JIyXONOABOJAILYK) 4acTb 42 M MIpoTeKaeT OKOJIO Harpy3ku 21 mepsoro kaprpumxka 20.
Harpy3ka 21 wucmapsier UCTOYHUK 22 adpo30Jjsi, BCOCAHHBIM W3 eMKkocTH 23 durmiem 24.
Aspo301b, OOpa3OBAaHHBIM HCMAPEHUEM, MPOTEKAET MO a’dpO30JbHOMY KaHally 25 BMeCTe C
BO3[lyXOM, BTEKAaIOIIMM M3 BIIYCKHOTO OTBEPCTHUS, W MOJAETCA BO BTOPOH kapTpumx 30 mo
COEAMHUTENILHOMY TpoXoay 26b. A3po3oib, momaBaeMblii BO BTOPOH KapTpumk 30, mpoTekaer
yepe3 UCTOYHHUK 31 apoMaTu3aTopa U, TEM CaMbIM, AOMOJHIETCS apOMAaTU3aTOPOM, U MOJAETCS B
VHTaJSILMOHHBIN KaHaJ 32.

[0040] B aspo3onbHOM HUHrajstTope 1 MNpeaycMOTpeH Takxe u3Bewarenp 45 mus
NpeACTaBjieHnsT pa3HooOpasHoi uH(popmarmu (cMmorpu ¢ur. 5). M3Bemarens 45 mMoxeT ObITh

BBITIOJTHEH C HUCIOJb30BAHHUEM CBCTOU3IYHANOLICTO 3JICMCHTA WUJIUM MOXKET OBITh BBIMIOJIHEH C



UCIIOJIb30BAaHIEM BHOPAIMOHHOTO 3JIEMEHTAa, WM MOXET OBbITb BBIIOJHEH C ITOMOIIBIO
3BYKOM3JIyHAOIIEro 3jieMeHTa. M3pemarensb 45 MoxkeT ObITh COYeTaHHUEM U3, IO MEHbIIEH Mepe,
IBYX OJIEMEHTOB M3 CBETOM3JIYYAIOIIMX 3JIEMEHTOB, BHOPALIMOHHBIX 3JEMEHTOB U
3BYKOM3JIyHAIOIUX 3J1eMeHTOB. M3Bemarens 45 Moxker ObITh obecrieueH B JEIOOOM KOMIIOHEHTE
u3 Onoka 10 mnwuranus, nepBoro kaprpumxka 20 u Broporo kaprpumka 30; omHako, B
NPENIOYTUTEIHOM HCIIOHEHUH, H3BeaTens odecneunBaroT B Oioke 10 muranus. Hanpumep,
30HY BOKDPYI HCIOJHHUTEIBHOTO y37a 14 BBINOJIHSAIOT ¢ BO3MOXKHOCTBK) CBETONPONYCKAaHU,
9yTOOBI JIOMyCKaTh CKBO3HOE MPOXOXKIEHHE CBETA, KOTOPBIA M3JYy4YaeTCs CBETOU3IYYarOIIUM
aJeMeHTOM, Hanpumep, ceroguonamu (CJ1).

[0041] (BJIEKTPUYECKAS CXEMA)

Jlanee mpuBeneHO MOAPOOHOE OMUCAHUE BJIEKTPUYECKOU cxembl Ojoka 10 muTaHus co
CCBUIKOH Ha ¢wur. 6.

brnok 10 muTaHus BKJIHOYaeT B ceOsi, B BHAE OCHOBHBIX KOMIIOHEHTOB, MCTOYHHUK 12
NUTaHUsA, AaT4uK 17 Temneparypsl, nepekiarodatens 19, BeiBox 4la s paspsaku 371€KTpoaa
MOJIOXKHUTEIBHOTO TOJIFOCa M BbIBOA 41b 1uist paspsaku 3J1eKTpofa OTPHULIATENIBHOTO TIOJNOCA,
KOTOpPBIE COCTaBJISIIOT y3€d 41 BBIBOAOB AN paspsiAkH, BbIBOA 43a AJA 3apsiAK 3JEKTpona
MIOJIOXKHUTEIBHOTO TIOMI0CA M BbIBOA 43b Aisl 3apsKy 3JIEKTPOAA OTPHULATETBHOTO IONIOCA,
KOTOpBIE COCTaBJSIFOT y3esa 43 BbiBOAOB miisi 3apsigku, Omok MCU 50, sapsgayro IC 55,
pesuctopel 61 u 62, cocroslve W3 DJIEMEHTOB, HMMEIIINX BEJIUYUHBI CONPOTHUBJIEHUS,
HAIpUMEP, PE3UCTUBHBIX JJIEMEHTOB WIH TPAH3UCTOPOB, Nepekyrouarenu 63 u 64, cocrosmue
u3 TpaHzuctopos, Hampumep, mnoneBblx MOII-TpansuctopoB (MOSFET) wnu nonoOHBIX
npubOpPOB, M PE3UCTUBHBIE 3JIEMEHTHI 65.

[0042] B HacTOoslleM BapuaHTe OCYLIECTBJIEHUs TMPENCTABICH TNpPUMEpP C
ucnosp3oBaHrueM Mukpocxemsl «BQ24040DSQT», Texas Instruments Inc., B kauecTse 3apsiiHOM
IC 55; onnaxo, 3apsgHast IC He orpaHnueHa BbIIEYIOMSIHYTONH MukpocxeMmol. 3apsanas IC 55
UMEeT MHOKECTBO KOHTAKTHBIX IITHIPHKOB (MMEHYEMBbIX Jajee KOHTAKTAMHU), BKIFOYAIOLINX B
ce0st BxomHo# (IN) xonrtakt (0Oo3HayeHHblit «IN» Ha ¢ur. 6), u BeixonHoi (OUT) KOHTaKkT
(o6o3nauennbi «OUT» Ha ¢ur. 6), konrakt TS (ob6o3nauenubiii «TS» Ha ¢ur. 6), KOHTAKT
#CHG (obo3nauennbiii «#CHG» Ha ¢ur. 6) u kontakt EP (00o3Hauennsiii «kEP» Ha ¢ur. 6), B
Ka4eCTBe KOHTAKTOB ISl 3JIEKTPUYECKOIO COEANHEHMsI C BHELIIHMMHU KOMIOHeHTaMu. OHako,
clelyeT OTMETUTb, YTO B HACTOSIILEM BapHaHTE OCYLIECTBJIEHHS ONHCAHbI TOJBKO OCHOBHBIE
KOHTAKThl U3 KOHTAKTOB, KOTOpble UMeroTcs B 3apsaHoi IC 55.

[0043] BmecTe ¢ TeM, B HACTOALEM BapHaHTE OCYLIECTBJIEHUS MPEICTABIIEH MPUMEP C
ucnionb3oBanreM Mukpocxemel «PIC16F18346», Microchip Technology Inc., B kauectBe Oyoka
MCU 50; onnako, 6ok MCU He orpaHuueH BBIIEYIOMSHYTOH MHUKpocxeMon. biok MCU 50
UMEET MHOJKECTBO KOHTAKTOB, BKIIOUArOMX B ceOst koHTakT Vdd (oOo3nauennsiii «Vddy» Ha
¢ur. 6), xonrakt RA4 (obo3nauennsiii «RA4» Ha ¢ur. 6), koHrakT #RC3 (0003HAUEHHBIH
«#RC3» nHa ¢ur. 6), kontakt #RC4 (oOo3naueHHsiii «#RC4» Ha ¢ur. 6), konrakr #RCS
(o6o3nauenHblli «#RCS5» Ha ¢Qur. 6), kontakr RB7 (obo3nauennniii «RB7» Ha ¢ur. 6), u

koHTakT EP (oOo3nauenHbili «EP” Ha ¢ur. 6), B kauecTBe KOHTAKTOB I 3JEKTPUYECKOTO



COEIMHEHHs] C BHEIIHUMHU KOMMOHeHTamu. OpHako, cileayeT OTMETUTb, YTO B HACTOSALIEM
BapMaHTE OCYIIECTBJIEHUS OMNMCAaHbl TOJbKO OCHOBHBIE KOHTaKTbl M3 KOHTAKTOB, KOTOpBIE
umerotcs B 0soke MCU 50.

[0044] IN-koHTakT 3apsaHoii IC 55 sBasercs BBOIOM AJIs1 SHEPTUH, KOTOpask MOAAETCS U3
y3na 43 BBIBOAOB IJIsl 3apsinku, (dHepruu st (GOpMHUPOBAHMS SHEPTUU i 3apsnku). IN-
kOHTakKT 3apsaHoi IC 55 coenmHen ¢ BbIBOIOM 43a IJis 3apsiiKU 3JIEKTPONA MOJIOKHUTEIBHOTO
TOJIFOCA.

[0045] OUT-kontakt 3apsigHoii IC 55 sBisieTcst BBIBOAOM ISl SHEPTHU ISl 3aPSJIKH,
dbopmupyemoii 3apsimuoii IC 55. K OUT-konrakty 3apsaHoii IC 55 noacoenunsiercs: muaust 60V
ucTouHuka nuranus. [lanHas nuaus 60V HCTOUHMKA MUTAHUSA COEAMHEHA C BbIBOAOM 4la njs
Pa3psIKU JIEKTPOAA MOJIOXKUTEIBHOTO MOI0Ca Yepes nepexirodaress 19.

[0046] Kontakt EP 3apsimaoit IC 55 sBnsercsa 3azemusirornuM BbiBogoM. Konrakt EP
sapsigHoit IC 55 coenmnen ¢ nuaueint 60E 3azemuenws, koTopasi coequHsieT BbiBOA 43b st
3apsiiKM  3JIEKTPOJA OTPULATENbHOrO TOMIOca W BbiBOA 41b 11t pa3psnoku  3JekTpona
OTPHULIATEJBHOTO MOJOCA.

[0047] Konrakt #CHG 3apsimHoti IC S5 siBisieTcst BBIBOIOM ISl BbITa4yu UHPOPMAIUU O
COCTOSIHMM 3apsiiIKH, MOKa3bIBAaIOIIEH, YTO 3apsiika BBIMOJNHSETCS, 3apsAKa MNpeKpalleHa, UiH
3apsinka 3asepiieHa. Konrakt #CHG 3apsianoii IC 55 coenunen ¢ kontakrom #RCS 6moka MCU
50.

[0048] Konrakt TS 3apsgnoit IC 55 sBiseTcs BBIBOAOM JUIsl BBIAYM 3HAYEHUS
HaNpsDKEHUs,, KOTOPOe IMOJAeTCsl Ha PEe3UCTOp, KOTOPBI MOACOEAUHEH K JaHHOMY BBIBOLY,
(3HaueHMsT HANPSDKEHUs B 3aBUCHUMOCTH OT BEJIMYMHBI CONPOTUBJIEHUS COOTBETCTBYIOLIETO
pesucropa). Ilo 3Ha4YeHHIO HAINPSDKEHMs, IOAABa€MOMY Ha KOHTAakT TS, MOXHO onpenenuThb
BEJINYMHY COIPOTHBIIEHUS] PE3UCTOPA, KOTOPBII MojcoeAnHeH k koHTakTy TS (MHaue rosops,
TEMIIEpaTypy COOTBETCTBYIOLIEro pesucropa). Korma B kadyecTBe pe3nuCTOpa, KOTOPBIH
MOJCOENUHEH K KOHTakTy TS, mpuMmeHsieTcss TepMHUCTOP, TEMIIEpaTypy pPe3HUCTOpa, KOTOPHIH
MOJICOEMHEH K KOHTAKTy TS, MOXHO OIpenessTh MO 3HAUEHUIO0 HaNpsDKEHUs, 0IaBaeMOMY Ha
KOHTakT TS.

[0049] 3apsimnas IC 55 BbImonHsAET (YHKIMIO YIPABICHUS 3apAOHBIM HAMPSIKEHUEM,
nojiexkamuM BbiBoAy ¢ OUT-koHTakTa, HA OCHOBAaHMM 3HAYEHMs HAMPSDKEHUs, KOTOPOe
nonaercst Ha KoHTakT TS. B uactHocTH, 3apsanas IC 55 Bbinaer nepBoe 3apsiaHOE HANPSKEHUE C
OUT-koHTakTa B ciy4ae, Korja TeMiepaTrypa, OCHOBaHHAs Ha 3HaY€HUM HANpPsDKEHUs, KOTOpoe
nonaercss Ha KOHTakT TS, mmeer 3naueHue Huxe nmopora THI1, u Bblmaer BTOpoe 3apsimHOE
HalnpsDKEHUE HIDKE, YeM IepBOe 3apsiIHOE HaMpsDKEeHUE, B cilydae, KOorja TeMIeparypa UMeeT
3Ha4YeHue, KOoTopoe paBHO wiu Bbime nopora TH1 u mmxe nopora TH2, m BeImONHsET
ympaBiieHHe, 4TOOBl HE IOMyCKaTh BbIBOAA 3apsaHoro HampspkeHus ¢ OUT-koHTtakra, T.€.
NpeKpallaTh 3apsKy, B Cilydae, KOrja TemrnepaTypa UMeeT 3HaueHue, KOTOPOe paBHO WM BbILIE
nopora TH2. ITopor THI1 pasen, nanpumep, 45°C, u nopor TH2 pasen, nHanpumep, 60°C.

[0050] 3naueHune HampsKEHUs] HA PE3UCTOPE, KOTOPBIM MOACOEANHEH K KOHTakTy TS, B

ciydae, KOTJa TeMIieparypa pe3ucropa craHoButcst paBHoit nmopory TH1, o6o3HadaeTcss Vmax,



Y 3Ha4YeHNEe HaINpsDKEHUs Ha Pe3UCTOpe, KOTOPBIN MOACOeANHEH K KOHTakTy TS, B ciydae, koraa
TEMIIepaTypa pe3ncropa cTaHOBHTCS paBHOH mopory TH2, obosznawaercs Vmin. B caydae,
KOI'Zla pe3UCTOpP, KOTOPBIN nojacoenuHeH k KoHTakTy TS, saBisercs NTC-tepmuctopom, mo mepe
TOro, Kak TeMIlepaTypa pe3uCTOpa IMOBBIIIAECTCS, BEJIWYHMHA CONPOTHUBIIEHUS PE3UCTOPA
cHwkaercs. IlosToMy ycranaBimBaercsi cooTHouleHHe Vmax > Vmin. JlanHell Qaxt cnemyet
orMeTuTh. C y4eToM BBILIEYNOMSHYTOro onucanus, 3apsaHas IC 55 Beigaer BrOpoe 3apsiaHOe
HanpsbkeHue ¢ OUT-koHTakTa B ciydae, KOrja 3HadeHHE HAIPsDKEHMsI, KOTOpOe MOAAeTCsl Ha
koHTakT TS, comepkuTcss B MpeABapUTEIbHO 3alaHHOM JHMAINAa30HE OT BhILIe Vmin U 10 PaBHO
WM HIDKe Vmax, U BblaeT nepsoe 3apsnHoe HanpspkeHue ¢ OUT-koHTakTa B ciiydae, Koraa
3HauU€HHE HAIPsDKEHUs, KOTOpOe IMojaeTcss Ha KOHTakT TS, mpesblllaeT Vmax, U mpekpariaer
3apsAAKy B cCiydae, KOIJa 3Haue€HUE HampsDKEHHs, KOTOpOe IMOAAaeTcsl Ha KOHTAakT TS, Hibke
Vmin.

[0051] K xontakty TS 3apsanoii IC 55 mo HacrosieMy BapHaHTy OCYILIECTBIEHMS
MOCOEIMHEH OJIUH KOHel pe3uctopa 61. pyroit koHen pesuctopa 61 coenunen ¢ nuHuen 60E
3a3zemiieHus1. K xontakty TS 3apsanoit IC 55 mpucoeanHeH Takxke OAMH KOHELl MepeKJIroyaTeNs
63. C npyruMm KOHLIOM MepeKiovaresis 63 COeIUHEH TakKe ONMH KOHel pe3ucrtopa 62. Jpyroii
KOHell pe3uctopa 62 coenuHeH ¢ quHuen 60F 3a3emienus.

[0052] Kaxnapnit u3 pesucropa 61 u pesuctopa 62 MMeeT MPEIBAPUTEIBHO 3aJaHHYIO
MOCTOSIHHYI0 BEJIMYMHY CONpoTHBIeHUs. Pesuctop 61 u mnocinemosarenbHas LUENb W3
nepekyrouatens 63 u pesucropa 62 moacoenuHeHbl K KOHTakTy TS mapamnensHo. IlosTomy,
KOT/1a TepeKIroyaTesb 63 BBIKIOYEH (HAXOAUTCS B HEMPOBOSINEM COCTOSIHUM), Ha KOHTAkT TS
MOJaeTCs 3HA4YeHHE HampsbkeHust V1, koTopoe co3pgaercs Ha pesucrope 61  TOkoM,
npoTekaromum ¢ koutakra TS B pesucrop 61.

[0053] 3nauenune HanpspkeHHs V1 mpuHHMaeT (UKCUPOBAHHOE 3HAUEHUE, TOCKOJbKY
BEIMYMHA CONPOTHBJICHUS pe3uctopa 61 uMeeT MNOCTOSAHHOE 3HaveHue. Benuuuny
COTPOTHBJIEHUs] pe3ucTopa 61 yCTaHABIMBAIOT 3apaHee C TAKUM PacdyeToOM, YTOObI 3HAUEHUE
HanpspkeHuss V1 MpUHMMAano NPOM3BOJBHOE 3HAYEHHE B BBILIEYTIOMSHYTOM OXBaThIBAEMOM
nuara3oHe (Bbile Vmin ¥ paBHO WK MeHblle Vmax). BenuuuHy conporuBienus pesuctopa 61
JKEJIaTeJIbHO YCTAHABIHMBATH 3apaHee C TAKUM PACYeTOM, 4TOOBI, KOTAa MEAMAHHOE 3HAYCHHE
NPEeIBAPUTEIBbHO 33JaHHOTO AMarna3oHa paBHO V¢, 3HaueHue HampsbkeHus V1 npuHuMano
3HaueHne Ommwke Kk Vmax, yeM k Vc. B maHHOM ciydae, naxke eCiiy 3HAUYE€HUE HAIPSDKEHHS,
KOTOpOE MojaeTcst Ha KOHTakT TS, u3MeHsiercs u3-3a myMa Wi OMTHOOK, MOXKHO MPOJOJDKATh
3apsaaky ucroyHuka 12 nurtaHus ot 3apagHo IC 55, Kak omucaHo Bbllle, BENUYHHY
COTIPOTHBIJIEHUs] pe3ucTopa 61 yCTaHaBIMBAIOT C TAaKUM pPacdyeToM, dYTOObI 3HAYEHUE
HanpspbkeHuss V1 npuHUMano 3HaueHue Uisl BbIBOJA BTOPOro 3apsiiHoro HampspkeHus ¢ OUT-
koHTakTa 3apsinHoil IC 55. B uacTHOCTH, BeIMuMHA CONpPOTHUBJIEHMs pe3uctopa 61 pasHa 4,7
kOM.

[0054] BmecTe ¢ TeM, BEIMUHMHY CONPOTHUBIIEHUs pe3UcTopa 02 yCTAHABIMBAIOT PABHBIM
3HAYEHUIO, KOTOPOE AOCTATOYHO MEHBIIE BEJIWYUHBI CONMPOTUBJIEHUs pesuctopa 61. IlosTtomy,

KOrga Tepekyrouatesnb 63  BKIOYEH (HAXOAUTCS B TMPOBOMAIIEM COCTOSIHUH), TOK
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NPEANOYTUTENBHO NPOTEKaeT ¢ KOoHTakTta TS B pesucrop 62, m Ha koHTakT TS mopaercs
3HAYECHHUE HAMNPSDKEHUsT V2, KOTOPOe CO3AAETCsl HA PE3UCTOpE 62 TOKOM.

[0055] [laHHOe 3HaueHHME HAIpPsDKEHHs V2 NpUHMMaeT (UKCUPOBAHHOE 3HAYEHUE,
MOCKOJIbKY BEJIMYMHA COMNPOTHUBIICHUS PE3UCTOpa 62 MMeEeT MOCTOSHHOE 3HadyeHue. Bennuuny
CONPOTHUBJIEHHsI PE3UCTOpa 62 YCTAHABIMBAIOT 3apaHEe C TAKUM PAcYeTOM, YTOOBI 3HAUCHHE
HampspKkeHusT V2 NPHHUMANO NPOM3BONIbHOE 3HaueHume Hike Vmin. Kak ommcaHo Bbline,
BEJIMUMHY CONPOTHBIEHUSI pe3ucTtopa 62 yCTaHABJIMBAIOT 3apaHee C TAKMM PAcueTOM, YTOOBI
3Ha4YeHHE HANpsDKEHUs V2 MPUHUMAJO 3HAYEHUE MU NPEKPALLECHMs 3apsKd MCTOYHUKA 12
nutaHus ot 3apsinHoil IC 55.

[0056] OnHako, pesuctop 62 He 00s3aTEICH U MOXKET ObITh UCKIIOUYEeH. MHaue roBops,
Apyroil KOHell nepekrouaTens 63 MOXKHO COSIUHHUTh HanpsAMyro ¢ auHuel 60E 3azemnenus. B
JAHHOM clly4dae, KOrja nepekirodarenb 63 BkIroueH, KOHTakT TS 3azemien. CnemoBaTesbHO,
3HAYEHNUE HANPSDKEHHUS, TOMJIEKAIIEro nojade Ha KOHTakT TS, MOXHO chenaTh Hipke Vmin.
ITosTOMYy, BKIHOYEHHEM NEpEKIIroUaTesns 63 MOKHO NPEKPATUTD 3apsKy UCTOYHUKA 12 nmuTaHus
ot 3apsinaou IC 55. Ilpu Tom, myTeM UCKIIFOUEHHs pe3ucTopa 62 MOKHO CHU3UTh CTOMMOCTD H
BEC.

[0057] DnexkTpoa MONIOKUTENBHOTO MOJIF0CA UCTOUHUKA 12 MUTaHWS COEANHEH C JIMHUEH
60V uCTOYHMKA NUTAHHS, U DSJEKTPOA OTPULIATEIBHOrO IOJKOCA HCTOYHMKA 12 nuTaHus
coennHeH ¢ JyuHuer O0OE 3azemnenus. IIo3TOMy, MCTOYHMK NHTAaHHUS MOXKET 3apsiKaThbCs
3apsAnHbIM HamnpspkeHueM, BbigaBaeMbiM ¢ OUT-konrtakra 3apsaHoit IC 55 B muamio 60V
MCTOYHMKA MUTAHUS.

[0058] Konrtaktr Vdd Onoka MCU 50 sBisiercst BBIBOJOM HCTOYHHMKA TUTAHUS H
COoeuHeH ¢ TuHueNd 60V NCTOYHNKA MUTaHMS.

[0059] Konrtakt EP Gmoka MCU 50 siBnsieTcst 3a3eMIISIFOLIAM BBIBOZIOM M COEIUHEH C
muauen 60E 3azemnenust.

[0060] Kontakt RA4 G6i0oka MCU 50 moacoenuHeH K TMepeKOYaTeNto 63 U CIAyKUT
BBIBOJIOM JJIs1 BBIITOJIHEHUS YIIPABJICHUS IO BKJIKOYEHUIO U BBIKIIIOUEHHUIO NEpPEeKIroyaTes 63.

[0061] Kontakt RB7 Gnoka MCU 50 mopcoenuHeH kK mepekiroyaTeNito 19 u cinykut
BBIBOZIOM JJIs1 BBIITOJIHEHUS YIIPABJICHUS IO BKIOYEHUIO U BBIKIIIOUEHUIO NepeKrodaTens 19.

[0062] Konrakr #RCS5 6moka MCU 50 cay>KuT BBIBOAOM MJisi TpUE€Ma COCTOSIHUSI
3apsinku 3apsinHou IC 55 ¢ konrakra #CHG 3apsimnotii IC 55.

[0063] Konrakt #RC4 6moka MCU 50 moncoenvHeH K MepeKTiovarearo 64 U CIyKUT
BBIBOZIOM JJIsl BBINOJIHEHUSI YNPABJIEHUs MO BKJIIOYEHHIO U BBIKIIOYEHHUIO NEpekrodaTens 64.
OnuH xoHel nepekirovarens 64 coeauHeH c juHueld 60V HCTOYHMKA MUTAaHMsS, U €ro APyrou
KOHELl COEIUHEH C OJHUM KOHLIOM PE3UCTUBHOrO 3jieMeHTa 65. [Ipyroil KOHel pe3uCTHUBHOIO
sneMeHta 65 coenuHeH ¢ omHuM KoHIoM NTC-tepmmucropa, oOpasyromero nartduk 17
temneparypbl. [pyroit konHen NTC-tepmucropa, oOpasyromero patduk 17 Temmepartypel,
coenuHeH ¢ nuHuen 60E 3aszemienus.

[0064] Konurtakr #RC3 Omoka MCU 50 ciayKuT BbIBOJOM IUIsl  OINpPeneICHHs

temneparypbl uctrounuka 12 muranus. Konrakr #RC3 6noka MCU 50 mpucoenuHeH K TOUKe
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COEIMHEHMs! PE3UCTUBHBIX 3JIEMEHTOB 05 ¢ 1aT4uKOM 17 TeMnepaTypsl.

[0065] Korma mepeximodarens 64 BKIIOYEH (HAXOAWTCS B MPOBOASALIEM COCTOSIHUH),
HamnpsokeHue B JIMHUM 60V MCTOYHMKA NUTAaHUS AEJIUTCS PE3UCTUBHBIM 3JIEMEHTOM 05 u
JaT4uKoM 17 Temmepartypbl, U 3HAYEHHE HAIPSDKEHUs, KOTOPOE MPUIIAraercs K JaTtduky 17
Temriepatypbl, mnomaercs Ha koHtakT #RC3 Omoka MCU 50. bnmokxk MCU 50 BeimonHsieT
(GYHKIMIO M3MEpeHHsl TEeMIEepaTypbl HCTOYHMKAa |2 THMTaHMA Ha OCHOBAHUU 3HAYSHMS
HaINpsOKEHUs1, KOTOpPOe moaaeTcsi Ha KOHTAkT #RC3, Kak MOsSCHSAETCS HUKe.

[0066] Mexnay Tem, Korma mepekiroyaresib 64 BbIKIOUEH (HAXOOUTCS B HEMPOBOISIIEM
COCTOSIHUH), Ha JaTuuK 17 Temmeparypbl He mojaercs HanpspkeHust. CenoBaTebHO, B JTAHHOM
cnyyae, 6ok MCU 50 mepexmouaercss B COCTOSHHE, B KOTOPOM OH HE MOXET MOJIy4YaTb
TEeMIIepaTypy UCTOYHUKA 12 nuTaHus.

[0067] Ilepekmrouarenp 19 cOCTOUT U3 MONYNPOBOAHUKOBOTO 3JIEMEHTA, HAINPUMED,
nosiesoro MOII-tparsucropa (MOSFET), u BKIIIOYAaeTCsl M BBIKJIIOYAETCS C YIPABICHUEM OT
6moka MCU 50.

[0068] B snextpuueckoii cxeme Onoka 10 mnuraHus, mpencraBjieHHOW Ha ¢wur. O,
nepexiouatesib 19 obecneueH MeEXAy 3JEKTPOIOM IOJOKHUTEIBHOTO TONMCAa UCTOYHHMKA 12
MUTAHUS U BBIBOAOM 41a 1151 paspsaku 3JIeKTpOoAa MOJOKUTENIBHOIO Nojarca. Bmecto nganHoro,
TaK Ha3bIBAEMOTO, TUIIA YIPABJICHUS MO IUIIOCY, NepeKimodaTesb 19 MokeT OBITh 3J€MEHTOM
yIpaBJIEHUs] 110 MUHYCY, KOTOPBIH o0ecrieueH Mexay BbBOAOM 41b s paspsaku siekrpozaa
OTPULIATEJILHOTO MOJIFOCA U 3JIEKTPOAOM OTPULIATEIBHOIO MOMI0CAa UCTOYHUKA 12 muTaHus.

[0069] (biox MCU)

Janee npuBeneHo noapoOHoe onucanne koupurypamnuu 6aoka MCU 50.

Kak nokazano Ha ¢ur. 5, 6mok MCU 50 BiirodaeT B ceOst 010k 51 onpenenenus 3amnpoca
Ha oOpasoBaHMe a’po30Jisi, OJOK 52 ympaBiieHHs! 3apsaKoi, OJOK 53 ymnpaBieHUs MUTAHUEM H
6710k 54 n3MepeHus TeMIepaTypbl B KauecTBe (pyHKIIHOHAIBHBIX OJIOKOB, KOTOPBIE PEATU3YIOTCS
MPOLIECCOPOM IIPU BBIMOJHEHUH MPOrpaMMmBbl, xpassiuetics B ROM.

[0070] brok 51 onpenenenus 3ampoca Ha 00pa3oOBaHUE AdPO30JIsl ONPEAENSET 3aMpoc Ha
o0Opa3oBaHKe a3pO30Jis IO BBIXOJHOMY CHUTHAJy naTumka 15 Baoxa. JlaTtumk 15 BOoxa BBITIOJTHEH
C BO3MOKHOCTBIO BBbIIAYM 3HAYECHUS] U3MEHEHHs NaBjieHus B Onoke 10 muTaHus (BHYTPEHHErO
JaBJICHNsT), BBI3BIBAEMOI'O BIIOXOM IMOJIb30BATENSI Yepe3 UHTAIAIUOHHBIA kaHan 32. Jlatuuk 15
B/IOXa SIBJISIETCS, HATIPUMED, JATYHKOM JAaBJIEHHS JJISl BBIJAUYN BBIXOIHOTO 3HAUCHHsI (HAIpUMeED,
3HAYECHUS] HATPSDKEHUS FUTH 3HAYEHHSI TOKAa) B COOTBETCTBUH C BHYTPEHHUM JIaBJICHHUEM, KOTOPOE
WU3MEHSIETCs] B 3aBUCUMOCTH OT CKOPOCTH MOTOKA BO3/1yXa, KOTOPBIN BCACBIBAETCS U3 BIIyCKHOTO
oTBepCTUs (HE MOKA3aHHOrO Ha YepTeXkax) B HANPABJIEHWH WHTAJSIIMOHHOTO KaHama 32, (T.e.
BTSITUBAIOIIEr0 JEHCTBHUs mojb3oBaresst). Jartumk 15 Bmoxa MokeT OBITh BBINOJIHEH C
UCTIOJIb30BAaHIEM €MKOCTHOIO MUKPO(GOHA WIIN TOTOOHOTO YCTPONUCTBA.

[0071] Bnok 53 ympaBiieHUs MUTaHHEM YIIpPaBJseT paspsAKOW MCTOYHMKA 12 muTaHus
yepes y3en 41 BeIBOOB ISl pa3psiiku MOCPEACTBOM BKJIFOUEHHS U BBIKJIFOYEHUS NIEPEKIIF0YaTENs
19, ecmm Onok 51 ompeneneHust 3ampoca Ha 0Opa3oBaHUE adPO30Jsi OMpPENeNseT 3arnpoc Ha

oOpa3oBaHHEe adPO30JIsl.
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[0072] bnok 53 ynpaBieHusi MUTAaHUEM BBITIOJIHSET YIIPABIEHHE TAKHIM 00pa3oM, 4TOOBI
KOJINYECTBO a3p030JIs1, KOTOpoe 0o0pas3yercs: MCHapeHHeM HCTOYHHKA a’po30Jisi MOCPEINCTBOM
Harpy3ku 21, HaXOAWJIOCh B MCKOMOM JIHAIa30He, T.€. TAKUM 00pa3oM, YTOOBI MOLITHOCTb HIIU
KOJIMYECTBO JSHEPrHM, KOTOpas(oe) mojaercs W3 MCTOYHMKA 12 muraHust B Harpysky 21,
HAXOAMJIOCh B TPEABAPUTENBHO 3aJaHHOM Iuana3oHe. B uactHocTH, Onok 53 ympaBneHus
IIUTAHUEM YIIPABJIAET BKIIOUYEHHEM M BBIKJIIOUEHUEM Mepekimoudarens 19, Hanpumep, METOIOM
MMM (IunpOTHO-UMITYJIBCHOM MOAyJsiuuu). B kadecTse anprepHaTHBBI, OJOK 53 ympaBieHUs
MUTAHUEM MOJKET YIIPaBJATh BKJIIOUYEHUEM U BBIKIIOUEHUEM nepekmouarens 19 meronom UMM
(YaCTOTHO-MMITYJIbCHON MOAYJISILIUN).

[0073] Ilocne TOro, KaKk HAYMHAETCS TOJa4Ya SHEPrur B Harpy3ky 21 mist oOpasoBaHUs
a’3p0o30Jisi, €CII MPOXOIUT MPEABAPUTETHHO 3aJaHHbIN mepuon, 00k 53 ynpaBjieHUus MUTaHHEM
IpeKpallaeT nojady SHepruu U3 UcTodHuka 12 nuranus B Harpys3ky 21. MlHade rosops, paxe
NP TOM, YTO MOJIb30BATENb (PAKTUYECKU BBITIOJIHAET BTATHBANOLIEE NCHCTBHE, €CIH TEPHON
3aTSDKKU TIPEBBIIIAET HEKOTOPBI Mepuoa, TO ONOK 53 ympaBiieHUs NMHUTAHHEM TPEKpaliaeT
nojadyy »JHEpPruuM W3 MCTOYHUMKA 12 nuranms B Harpy3ky 21. Hekoropslili mnepuoa
YCTaHABJIMBAETCA [JIs1 UCKJIIOUEHUs] BAPUALIMY MIEPUOAA 3aTSKKH MTOJIB30BATEIIS.

[0074] bnaromapst ympaBieHHIO OJIOKOM 53 ympaBlieHHs] NHTaHHEM, TOK, KOTOPBIH
MPOTE€KAaeT B Harpy3ke 21 B TedyeHUE OAHOrO BTATHMBAIOIIETO AEHCTBUS, NPUHUMAET, MO
CYIIECTBY, (PUKCHPOBAHHOE 3HAYEHHE, KOTOPOE ONMpPEAEISIETCS B 3aBUCHMOCTH OT, TIO CYIIECTBY,
¢dukcupoBaHHOTO 3(h(HEKTUBHOTO HAIPSKEHHS, KOTOPOE TIOAAeTCsl Ha Harpy3Ky 21 mocpencrsom
MMM, u BenuuuH CONPOTUBJICHUS y3jaa 41 BBIBOOOB A paspsaakud v Harpy3ku 21. B
a3pO30JIbHOM HHIaJsATOpe 1 Mo HacToseMy BapUaHTy OCYIUECTBJICHUs, KOTJa IOJIb30BATElb
BIIbIXa€T a’pO30Jib C HCIOJb30BAHUEM OIHOIO HEMOJIb30BAHHOIO BTOPOro kaprpumxa 30,
CYMMapHO€ BpeMs, B TEUE€HHE KOTOPOrO OSHEPrus MOXKET MOAaBaTbCsi B HArpysky 21,
KOHTPOJIMPYETCsl B Ipenene A0, MakcuMyM, Hampumep, 120 cexyna. CienoBareabHO, MOXKHO
3a0JTarOBPEMEHHO  MOJIyYUTh MAaKCUMAJIbHOE KOJHMYECTBO OHEPrHH, HeoOXomumoe Iyis
onycroumeHus (TIOJTHOTO HUCIIOIB30BAHMS) OAHOTO BTOPOro KapTpumska 30.

[0075] Bbnok 54 wusMmepeHus TeMmmepaTypbl H3MeEpseT TEMIepaTypy HUCTOYHHKA 12
MUTaHUS O 3HAYEHUIO HANpsDKEHUs W3 faTdyuka 17 TemmepaTypbl, KOTOpPOE IMOAAETCS Ha
koHTakKT #RC3.

[0076] bnox 52 ympaBneHus 3apsAOKON yNpaBisieT 3apsiAHbIM - HaNpsDKEHUEM,
MOJUJIEKAIMM NO1a4€ B UCTOYHUK |2 MUTaHMs, MyTEM BBINOJHEHNs! YIIPABICHUs BKJIIIOUCHUEM U
BBIKJIFOUEHUEM INEepeKkrodaTenass 63 Ha OCHOBAHUM TeMIEpaTypbl HUCTOYHMKA 12 mnuTaHus,
U3MepeHHON OJIOKOM 54 N3MEepeHus: TEMITEPaTyPhL

[0077] ®ur. 7 sBiAeTCS BPEMEHHOM JUArpaMMoi, TMOSICHSIOIIEH COAep KaHue
ynpasieHus1 OiokoMm 52 ympasneHus 3apsinkoi. Kak mokasaHo Ha ¢wur. 7, ecinm Temmeparypa
Tbatt nctounnka 12 nuTaHus CTAHOBHUTCS paBHBIM WM Bbime ropora TH2 (B mpumepe Ha Qur.
7

nepeKroyaTesieM, MNOQJIeKalluil BBOAY B NepekarodaTenab 63, Ha BBICOKOM YpPOBHE, C

45°C), TO Omox 52 ympaBineHHs 3apsAAKON TMONAEPIKUBAET CHTCHAJ  YIIPABIEHHS

2

BBIACPIKUBAHHUEM, TEM CaMbIM, [IEPCKIIIOYATEIA 63 BO BKJIIOYEHHOM COCTOSHUH. Kor;[a
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nepekiroyaTenb 63 MoAAepKUBAETCS BO BKIOYEHHOM COCTOSIHMH, HA KOHTAkT TS 3apsanoit IC
55 HenpepelBHO IMOAAETCS 3HAYEHUE HANpsDKEHUs V2 17 NPEeKpPalleHUus  3apsaKHu.
CnenoBaTenbHO, 3apsiika HUCTOYHMKA 12 MNWUTaHUS MPEKpalaeTcs, W 3apsaHbIi TOK JJ
UCTOYHHUKA 12 MUTaHUs MIPUHUMAET HYJIEBOE 3HAUEHUE.

[0078] B cayuae, korga temmnepatypa Tbatt ucrounuka 12 mutaHus UMeeT 3HAYEHUE
Hiwke nopora TH3, Onok 52 ynpaBneHust 3apsakod NONAEPKUBAET CUTHAN YIPABICHUS
NEepeKNIrouaTeNieM, MOJUIeKAUi BBOAY B IEepekmoudarenb 63, Ha HHU3KOM YPOBHE, C
BBIICP)KUBAHUEM, TEM CaMbIM, INEpekirouaressi 63 B BBIKIKOUYEHHOM coctossHuu. Ilopor TH3
uMeeT 3HavyeHue Hike nopora TH2 wu Beime nopora TH1 (Hanpumep, 40°C), u B npumepe Ha
¢ur. 7, mopor TH3 pasen 43°C. Korga nepexioyarens 63 MOANEP>KUBAECTCS B BBIKIIOUYEHHOM
coctostHuY, Ha KOHTakT TS 3apsanoit IC 55 HenpepslBHO mojaercs 3HaueHUE HampsbkeHus V1
IUId TOJa4d BTOPOrO 3apsiiHOro HampsbkeHus. CrenoBaTeNbHO, HA MCTOYHUK 12 muTaHUs
MOJAETCA BTOPOE 3apsAHOE HAMpPSDKEHHWE, W 3apsAaHbld TOK [Ji WUCTOYHUKA |2 mnuraHus
NPUHUMAET MPEABAPUTEIBHO 3aJaHHOE 3HAYEHHE OOJIbIIE HYJIL.

[0079] B cnyuae, korma Ttemmeparypa Tbatt ncrounnka 12 mHUTaHUS HAXOAWTCS B
OMana3oHe 3HAueHWH, paBHbIX WiM Bblme nopora TH3 u Hmwke mopora TH2, Gmok 52
YIOPABJICHUs] 3apsiAKONW BBINNOJNHSET YIPABICHUE JJIs1 MNEPEKIOYEHUsl CHUrHajla YIpaBiIeHUs
NEepeKIrYaTesier, MOAJNEKAlero BBOAY B IEpEeKJrodaTenb 63, MeXAy HHU3KUM YPOBHEM H
BBICOKHM YPOBHEM, C NEPEKIOYEHUEM, TEM CaMbIM, epeKIovaress 63.

[0080] Kak moka3aHo Ha (ur. 7, B MpennoyOKEHUH, YTO LUKJI MePEKIIFOYCHHS SBIISIETCS
NPEIBAPUTEIIbHO 3aJaHHbIM €IWHUYHBIM HHTEpBajoM BpemeHu T, B TedeHue BpemeHu T1,
KOTOPO€ COCTaBJIAET YacTh €AMHUYHOIO MHTepBaia BpeMeHHu T, Oyok 52 ympaBieHHs 3apsiikoi
BBITIOJIHSAET YIPABJICHHUE IJIs1 MOAAEPKKH Mepexmovaress 63 BO BKIIOYEHHOM COCTOSIHUM U B
TeueHue BpeMeHH T2 OT enqWHMYHOro WHTepBana BpeMmeHu T, mHOro, yem Bpemst T1, Omok
yIOPAaBICHUs] 3apsAKON BBINOJNHIET YIpaBICHUE [JIs1 MOAAEPKKM Nepekarodarens 63 B
BBIKJIFOUEHHOM COCTOSIHMU. Tak Kak mepeksrovareiab 63 MepeKsrouaeTcs ¢ BBILEONUCAHHBIM
YIPaBJICHUEM, TO 3apAAHBIA TOK JJIsi UCTOUYHMKA |2 NMUTAaHUSA MOOYEPETHO U3MEHSETCS MEXIY
NPEBAPUTEIBHO 3aJAHHBIM 3HAYEHUEM U HYJIEM.

[0081] Korna otHomenune Bpemenn T1 (BpeMeHH, B TeUEHHE KOTOPOTO BBIOJIHSAETCS
yIpaBJIieHUE JUIsl TIOAIEPIKKUA BKJIFOYEHHOTO COCTOSIHUS) K €IMHUYHOMY MHTEPBAJY BpeMeHH T
3a7aeTCsl KaK CKBAXKHOCTh, B COCTOSIHUH, B KOTOpPOM Temneparypa Tbatt nMmeer 3HaueHHe HUXe
nopora TH3, BeimonHseTcs ynpaBlieHUe C UCIONb30BaHUeM CKBaKHOCTU 0%, U B COCTOSIHUY, B
KOTOpoM Temriepatypa Tbatt umeer 3HaueHue, paBHOe wiu Bbime nopora TH3 u Huke mopora
TH2, BbINONHSIETCS yIpPaBIEHUE C HCIONIB30BAHHEM CKBAKHOCTH Ooubine, yeM 0%, U MeHbIIe,
gyem 100% (B mpumepe Ha ¢ur. 7, cKBaXHOCTb paBHa 60%), U B COCTOSIHHH, B KOTOPOM
temneparypa Tbatt umeer 3HaueHue Bbllne nopora TH2, BbIONHSETCS ympaBieHHE C
UCMOJb30BaHNeM ckBaxxHocTu 100%.

[0082] Bripouem, ecnu ynpasiieHHe NepekoyareneM 63 00eCcreuynBaeT ero BKIIOYEHHOE
COCTOSIHUE, 3apsiAHBbIA TOK JJi UCTOYHMKA 12 mutaHus paBeH Hymo. ClenoBaTeNbHO, CIEIYET

OTMETHUTb, YTO 3HAYEHUE, MOJy4aeMOe BbIMUTAHUEM CKBAKHOCTH mepekiroyarens 63 u3z 100%,
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COOTBETCTBYET CKBAXKHOCTH 3apsiAHOro Toka. Hanpumep, korga CKBaskHOCTB Nepekirouaress 63
paBHa 0%, CKBa)XXHOCTb 3apsiTHOTO TOKa cTaHOBUTCS paBHOW 100%, M, korma CKBa)KHOCTb
nepekyrouatens 63 paBHa 60%, CKBaKHOCTb 3apsAHOTO TOKa cTaHOBUTCs paBHOU 40%. B
NOCJIEYIOLIEM OINMCAHUM, €CIM He YKa3aHO 0c000, CKBAKHOCTH O3HAYAIOT CKBAKHOCTHU
nepexroyaTess 63.

[0083] B mepuozbl, KOrzna BBINOJHAETCS YIPABICHUE C HCIOJIb30BAHUEM CKBAXKHOCTH
0%, >¢dexTrBHasT MOLTHOCTD (CpeiHee KOJMUECTBO Pa0OTHI 32 €AMHIYHBIN HHTEPBAI BPEMEHU
T 3apsimHoro Toka) P1, koropast mopaercss B UICTOUHUK 12 MUTaHUS, TPUHUMAET MAKCHUMaJIbHOE
3Ha4YeHue. B mepuoapl, KOrzna BBINOJHAETCA YNPABJIEHHE C HCIOJb30BAHUEM CKBAKHOCTU
Oonbure, yem 0%, u menbiue, ueMm 100%, s¢dexTuBHass MomHOCTE P2, KOTOpasi momaercs B
UCTOUHUK 12 muTaHus, uMeeT 3HaueHue Hrvke ¢ ¢exTuBHol MomHoctu P1. B nmepuoasl, korga
BBITIOJTHSIETCS YIIPABIIEHHE C UCTIOIB30BaHuEM CKBaKHOCTH 100%, spdextuBHas MomHOCTL P3,
KOTOpasi MO/AeTCsl B UCTOYHUK |2 MUTaHUs, UMeeT 3HaueHne (MUHHUMAaJIbHOE 3HAYCHUE) HHKE
s¢dexruBHol MomHoctu P2. Kpome Ttoro, sdgdexrnBHas MomHOCTh P2 umeeT 3HaueHHE,
NOJIy4aeMOe BBIUMTAHHEM CKBaKHOCTH M3 100% u ymHOkeHHeM 3¢ ¢ ekTnBHON MomHocTh Pl
Ha pa3HOCTh (B mpumepe Ha ¢ur. 7, 3Hauenue, pasaoe 0,4 ot 3¢ dexrurHOit MoHOCTH P1).

[0084] Jlnst mepuomoB, korma TpeOyeTcsl BBIMONHITH YIPABICHHE C HUCIOJb30BAHUEM
ckBakHOCTU Oobine, yeM 0%, u menbine, yeM 100%, mpenBapuUTENbHO 3a1a€TCsl JOCTATOYHO
MaJioe 3HaueHHe CKBAXKHOCTH C TaKUM pacueToMm, 4ToObl Temmeparypa Tbatt mcrounmka 12
nutanus He pocturana nopora TH2. A TakoH CKBaKHOCTH MPEANOYTHUTENIbHBIM SIBJISIETCS
3HaueHne He MeHble 50%, u Oojiee MNPEANOUTUTENBPHO 3HaueHHe He MeHbine 60%.
ITocpencTBOM yCTaHOBKM TAKOIO 3HAYEHUS] MOXKHO AOCTATOYHO CHU3UTHb BEPOATHOCTb TOTO, YTO
temneparypa Tbatt moxer nocturayts nopora TH2.

[0085] B kauecTBe aibTepHATHUBBI, OJOK 52 yIpaBieHUs 3apsSAKOH MOXKET YIPaBISATH
KOJIMYECTBOM JHEpruy, MOAJNeXxalleld mojade B MCTOYHMK 12 T©MTaHMA B TEYEHHE
NpeIBAPUTEIHPHO 33IaHHOTO Tiepuoa (HampuMmep, eAUHIUYHOrO UHTepBasia BpeMeHHu T), BMECTO
s¢dexTuBHON MOIHOCTH. B cnyvae, korma Osok 10 mutaHUst comep:kuT mpeoOpa3oBaTeb
MOCTOSIHHOTO TOKa W CIVIA)KUBAIOLIMH KOHIEHCATOp, OJOK 52 ympaBJeHUs 3apsakoil MOKET
YIPABJATE KOJWYECTBOM JHEPruu, MOAJIEKALEed MNojade B WUCTOYHUK 12 NHUTaHUs, BMECTO
3¢ exTuBHON MOITHOCTH. B 1aHHOM ciiydae, HanpuMep, 3a MPEABAPUTENLHO 3aJaHHbII TEPHOZ,
O5ok 52 ympaBieHHs 3apsOKOW YMEHBIIAET BEIUYHHY 3apSAHOTO TOKA, NMPH OAHOBPEMEHHOH
HENPEPBIBHON MO/Aa4Y€ 3apsAJHOrO TOKA B UCTOYHUK 12 MUTAHUS, C YMEHBLIEHUEM, TEM CaMbIM,
KOJIMYECTBA SHEPryy, MOAJIeXkKallel ojaye B UICTOYHUK 12 MUTAaHUA B TEYEHUE NPEIBAPUTEIBHO
3amaHHOro nepuona. MiHaue roBopsi, OJIOK yIpaBIeHHs 3apsAKOH PEryINpPYyeT 3apsiAHbIA TOK AJIs
UCTOUHMKAa 12 muTaHMA [0 JEOOOr0 W3 MpenBapHTENIbHO 3aJaHHOTO 3HA4YeHHs, M0
MPOMEKYTOYHOI'O 3HAYEHMs] MEHbLIE, YeM MPEeABapUTENIbHO 33aJaHHOE 3Ha4deHue, U Hyysd. B
JAHHOM CJly4ae, B COCTOSIHHM, B KOTOPOM 3apsiiHBIA TOK OTPEryJHMpPOBaH AO MPEABAPUTENIBHO
3aJaHHOTO 3HAYEHUs], MOXKHO JOBECTU KOJMYECTBO SHEPIHU IO MAaKCUMAJIbHOIO 3HAYEHUS, U B
COCTOSIHUM, B KOTOPOM 3apsiiHBbIM TOK OTPETyJIUPOBAH 10 MPOMEXKYTOUYHOrO 3HAYEHUsS], MOXKHO

AOBECTU KOJUYCCTBO SHEPTHUU OO 3HAYUCHHA MCHBILIC MAaKCUMAJIBHOI'O 3HAYCHUsI, U B COCTOSIHUH,
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B KOTOPOM 3apsiAHBbIM TOK OTPEryJUPOBaH IO HyJsl, MOKHO IOBECTH KOJMYECTBO SHEPIUH 10
MHUHHUMAJIBHOTO 3HAYEHUS.

[0086] CxkBasKHOCTb MOKET UMEThb IMOCTOSIHHOE 3HAUYEHHE UITU MOXKET ObITh MEPEeMEHHOMN
BEJIMYMHON, HW3MEHSIOIENHCsS COOTBETCTBEHHO BEJIMUMHE W3MEHEHUs TeMmmepatypbl Tbatt.
Hanpumep, B ciydae, korjga nosblimeHne reMnepatypsl Tbatt 3a equHUYHBIN HHTEpBAJ BpEMEHU
T wumeer 3HavYeHHEe He MEHbLIE MPEABAPUTEIBHO 3aJaHHOTO 3HAYEHMs], CKBAKHOCTb
yCTaHABIMBAETCS OOJIbLIE CKBAKHOCTH B CJIydae, KOTJa TMOBBILICHHE 32 €JMHUYHbIH WHTEPBA
BPEMEHH HMeeT 3HAYeHHWE MEHbLIE IMPeIBAPUTENbHO 3aJaHHOTO 3HaueHus. Takum oOpaszom,
MOXHO CHU3UTb BEpPOSTHOCTb TOrO, YTO TeMIepaTypa MCTOYHUKA 12 DUTaHUA MOXKET
DOCTUTHYTh opora TH2, u npoaiuTh ANUTENBHOCTD 3apsAKA UCTOYHUKA 12 MUTaHuUs.

[0087] Bmecte ¢ Tem, MPEANIOYTHTEIHHO, 4YTOOBI 3HAYEHUE, KOTOPOE MOJyYaeTCs
BeruuTanueM nopora TH3 u3 nmopora TH2, Opu1o He MeHbIne aOCOMOTHBIX 3HAYEHUH OLIHMOOK
Omoka 54 W3MepeHHsI TeMIepaTypbl MPH HU3MEPEHUH TEMIIEPaTypbl MCTOYHHKA 12 MUTaHUS.
Omubka Onoka 54 W3MEpEeHUs] TEMIEpaTypbl NMPH H3MEPEHHU TEMIIEPaTypbl MCTOYHHKA 12
NUTAHUS 03HAYAeT OMIMOKY, BKJIFOYAIOIIYIO B c€0s1 OIMOKY MO BENMYMHE N3MEHEHUS BEJTMIUHBI
COTIPOTHBJIEHHUs] NaTduka |7 Temmeparypbl B 3aBHCHMOCTH OT TEMIEPATypbl M OIIHUOKY IO
BEJINYMHE HANPSDKEHHs, KoTopoe noaaercst Ha KoHTakT #RC3. [IpeanouturensHo, 4TOOBI Takue
OMOKH U3MEPEHHUs BKIIFOYAIHU B ceOs1 omnOKu K03(h(PUILIMeHTa YCUIeH!s], OIINOKHA CMEINEHUs U
OLMOKHM 32 CUET rucTepesnca naryuka 17 remneparypsl. Takue ommOKH H3MEPEHHs] COCTABIISIOT
npubnusutensHo ot -2°C no 2°C.

[0088] Bbmok MCU 50 Bxmouaer OJOK yHOpaBiIeHUs U3BEIICHHUEM, KpOMe
BBILIIEONMCAHHBIX OIOKOB. BJIOK ympaBieHus: u3BeLIeHUeM yIpaBisieT U3BelareneM 45 Takum
o0pa3oM, 4ToObI M3BeIIATeNb NMPEAOCTABIUT pasHooOpasHyro uHpopmauuto. Hanmpumep, 610k
yIPaBJICHUs] U3BELICHHEM YIpPAaBIseT U3BellaTeaeM 45 B OTBET Ha OIpeNeeHHe CpoKa AJis
3aMeHbl BTOpPOro kaprpumka 30 TakuM oOpa3oM, yTOOBI M3BELIATENb YBEIOMMJ, YTO IOpa
3aMeHuTh BTOpoW KapTpumk 30. biok ynpaBiieHHss U3BELIEHUEM OIpENeNseT U HU3BEIaeT O
CpPOKe ISl 3aMEHbI BTOPOTO KapTpuka 30 Mo COBOKYITHOMY YHUCJTY BTATHUBAOIIUX NEUCTBUN WIH
CYMMapHOMY BPEMEHH, B TE€UEHUE KOTOPOI0 S3HEPTHs MOJABAaCh B HArpy3Ky 21, coxpaHseMomy
B namaTu 18. biok ympaBieHus U3BELIEHHWEM HE OIPAaHUYEH YBEIOMJIEHMEM O HACTYIUICHUH
CpPOKa 3aMeHbl BTOPOro kaprpuaxa 30 U MOXeT yBEAOMJIATb O HACTYIUIEHHHM CPOKa 3aMEHbI
nepBoro kaprpuaka 20, cpoka 3amMeHbl UCTOYHUKA 12 mMUTaHusA, CpOKa 3apsANKA UCTOUYHHKA 12
MUTAHUS U TaK Jajee.

[0089] B cocTosiHMH, B KOTOPOM YCTAHOBJIEH OJIUH HEMOJIb30BAaHHBIN BTOPOIl KapTpUIXK
30, ecu BBINOJHAETCS MPEABAPUTENBHO 3aJaHHOE YWCJO BTATMBAKOIIMX ACUCTBUN, WU €CIIU
CyMMapHO€ BpeMsl, B TE€YeHHE KOTOPOrO 3HEprus Mojasajacb B HArpysky 21 B pesynbrare
BTSTHBAIOIINX JCHCTBHIA, AOCTUTAET MPEIBAPUTENIBHO 3aJaHHOrO 3HaudeHus: (Hampumep, 120
CeKyHn), OJIOK ympaBJeHHs] U3BELICHHEM OIpenessieT, YTO BTOPOU KapTpumk 30 CTaHOBUTCS
MIOJTHOCTBIO UCTIOJIb30BAHHBIM (T.€. OCTATOYHOE KOJIMYECTBO PABHO HYJIIO, WJIM BTOPOH KapTPHILK
OIyCTOILIAETCS), U YBEOMJIISIET O HACTYIUIEHHH CPOKA 3aMeHbI BTOPOro kaprpumxka 30.

[0090] Bmecre ¢ TeMm, B ciydae OIpeneNeHHs, 4YTO BCe BTOpble KapTpumxu 30,
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BKJIFOUEHHBIE B OAMH HAaOOp, IOJIHOCTBIO HM3PACXOMOBaHBI, OJIOK YIpPABIEHHsS H3BELICHUEM
MOXET OINpPENEeNINTh, YTO OJUH MEpBBId KapTpuaxk 20, BKIIOUYEHHBIH B €IWHCTBEHHBIH HabOp,
MOJTHOCTBIO M3PACXOIOBaH (T.€. OCTATOUHOE KOJMUYECTBO PABHO HYJIFO, WM MEPBBINA KapTPHIK
OIyCTOLIAETCS), U YBEJOMUTD O HACTYIIJIEHUH CPOKA 3aMEHBI ITepBOro kaprpumka 20.

[0091] (OIIEPALIMA 3APAKU MCTOYHUKA ITMTAHMA)

Jlanee, co ccbUIKOW Ha OJIOK-CXe€My NOCJIEAOBaTEIbHOCTH omepanuid Ha ¢ur. 8
NPUBEIEHO OINMHCaHHe padoThl a’PO30JBbHOTO HHraisATOpa |, HMMEIOINEro BBIIEONHUCAHHYIO
KOH(HrypaLuio, B MPoLecce 3apsiAKK UCTOYHHKA 12 mUTaHus.

[0092] Ecnu x y3my 43 BBIBOIOB Uil 3apsiIKH TMOJACOEIUHEH Kalejb IS 3apsiaKu, U
JaHHBIA Kabesb IJIsl 3apSAKU MOACOSTUHSIOT K BHELTHEMY UCTOYHMKY THTAHUS, TO C KOHTaKTa
#CHG 3apsigHoti IC 55 nHa konTakt #RCS 610ka MCU 50 mopaercst curHai Havajia 3apsiiKH.
BwMmecte ¢ Tem, B COCTOSTHIH Nepe]] TeM, KaK CUTHAJ Havyajia 3apsaKy nogaercst Ha KOHTakT #RCS
6nmoka MCU 50, nepekimouatenp 63 U nepekirodaTesib 64 SBISIOTCS BBIKIIOYEHHBIMU. MHaue
rOBOps, €CIU 3apsiika HauuHaercs, TO Ha KOoHTakT TS 3apsnuoii IC 55 momaercst 3HadeHHe
HanpsbkeHus: V1 COOTBETCTBEHHO BENMYMHE CONPOTHUBJIEHUs pe3uctopa 61, m ucroyHuk 12
MUTAaHUS 3aPsKAETCs] BTOPBIM 3aPsAHBIM HATIPSKEHUEM.

[0093] Ilocne TOro, Kak CUTHAJ YMOPABJICHUS MEPEKIIOYCHHEM TMONAETCS HAa KOHTAKT
#RCS 6moka MCU 50, 6mok MCU 50 perynsipHO H3MeEpsieT TeMIepaTypy HCTOYHHMKA 12
mutanusi. B gacraoctn, 6ok MCU 50 mpuHUMaeT TemriepaTypy UCTOYHHMKA 12 muTaHHs 3a
MK, Ooyee NPONOJKUTENbHBIM, 4YeM KpaTdalliuii LUK YIOpaBieHWs OJOoKa NHTaHUs
(MpenmnoyYTHTENpHO, € TAaKUMH K€ [0 BPEMEHH WHTEepPBaJaMH, KaK BbIIIEYIOMSHYTHIH
€IMHUYHBbIA WHTEepBaJ BpeMeHU T), WM ¢ HacTOTOM HI)KEe MAaKCHUMAaJlbHOW pabodel 4acTOThI
On0ka muTaHus, WM ¢ pabodell TAaKTOBOW YaCTOTOW HMXKE MAKCHMAJIbHOH paboueil TaKTOBOH
yacToTel. Korma moaxoauT MOMEHT MOJyYeHHUsl TeMIlepaTypbl MCTOYHMKA 12 murtaHus, OJIOK
MCU 50 BxirouaeT nepekirovarenb 64 u nony4aer remmnepatypy Tbatt uctounuka 12 muranus
0 3HAYCHUIO HATIPSKEHUS, KOTOPOE MOAaeTCsi Ha KOHTAKT #RC3, U BBIKIIIOUAET MEePEeKII0YaTeb
64 (stam S1).

[0094] 3atem, 610k MCU 50 omnpenesisier, IMeeT JIM UM HET MOJIyYeHHAs TEMIIEpaTypa
Tbatt 3Hauenune ke nopora TH2 (stan S2). Ecin remnepatypa Thatt nmeeT 3HaueHue, paBHOE
wiy Bbime nopora TH2 («Her» Ha stane S2), To 6mok MCU 50 nognep:kuBaeT nepexiovaresib
63 BO BKIJIFOUEHHOM COCTOSIHHMM, T.€. BBINOJHSET YNPABICHHE C HUCIOJBb30BAHUEM CKBAXXHOCTH
100% (stanm S6). CornacHO HaHHOMY yTpaBiieHHI0, Ha KOHTakT TS 3apsimHoi IC 55 mopmaercs
3HaueHue HarpspkeHUus V2, COOTBETCTBYIOLIEE BeIMYMHE CONMPOTUBNIEHUS pe3uctopa 62. 3arem,
3apsinnas IC 55 npekpainaer noaady 3apsigHOTO HANPsDKEHUE HA UICTOYHUK 12 mUTaHUs.

[0095] Tlocne atama S6, 6mok MCU 50 coobmaer 3apsimuoit IC 55, uto Temmeparypa
UCTOUHUKA 12 mHUTaHus HOocTUIIA Temrepatypsl i 3amutsl (3tan S7). Ecnu 3apsgnas IC 55
NPUHUMAET JaHHOE COOOIIEeHNe, OHA BbINAET CUTHAJN MpeKpalieHus 3apsiaku ¢ koarakra #CHG.
Torma, 6moxk MCU 50 npuHMMaer naHHBI CHIHaJl W BO3BpallaeT mepekimodarens 63 B
BBIKJIFOYEHHOE cocTostHue. OHAaKo, MOPSiOK ciefoBaHus dTama S6 u stama S7 MOXeT ObITh

oOpareHHbIM, W 3Tan S6 1 3Tan S7 MOTYT BBIMOJIHATHCS OHOBPEMEHHO.
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[0096] B ciyuae, xorna Temneparypa Tbatt nmeer 3HaueHue Huxe nopora TH2 («la» Ha
stanie S2), 6mok MCU 50 ompenenser, umeer au temneparypa Tbatt 3HaueHue HuXKe Mopora
TH3 (stan S3). Ecnu Temnepatypa Tbatt umeer 3Hauenune Hmwxe nopora TH3 («/la» Ha sTane
S3), To 6nok MCU 50 nmopnepkuBaeT nepekyrodarenb 63 B BBIKJIOYEHHOM COCTOSHHH, T.€.
BBINOJIHSIET YIIPAaBJIEHUE C UCTIONb30BaHUEM CKBaskHOCTH 0% (3Tam S4).

[0097] B cnyuae, korna Temneparypa Tbatt umeer 3HaueHUe, paBHOE WM BBILIE OPOTa
TH3 («Her» Ha stame S3), 610k MCU 50 ympapisier mepexioueHreM Mepekiodaresst 63,
HarpuMmep, ¢ UCMOJIb30BaHHEM CKBaKHOCTH 60% (3Tam SS5). Tlocne stama S4 u stana S5, ecnu
MOAXOAUT CJEIYIOIIUA MOMEHT BPEMEHH TOJy4YeHHs] TEMIepaTyphl, 00padoTka BO3BpAIIAETCs
Ha sTan S1.

[0098] Kak ommcaHO Bbilie, coryiacHO Onoky 10 muraHus, mokazaHHOMY Ha ¢wur. 6, B
cily4dae, KOrja U3MEepeHHOe 3HaUeHNe TeMIIepaTypbl HICTOYHHKA 12 MUTaHUs CTAHOBUTCS PaBHBIM
wiu Bbire nmopora TH3, sddexTuBHAs MOIIHOCTh, KOTOpAasi MOAAETCS B UCTOYHHUK 12 MUTAHWUS
CTaHOBHTCS HUKE, YEM B ClIydae, Korja remreparypa Tbatt umeer 3Hauenne Huxe nmopora TH3.
CnenoBaTenbHO, MOJKHO B JJOCTATOUHOI Mepe CHM3UTh BEPOATHOCTb TOrO, YTO TEMIIEpaTypa
WUCTOYHHKA 12 nmuTaHus MOXeT AOCTUrHYTh nopora TH2, u MOXXHO MPOASIUTE BpeMsi, B TEUEHHUE
KOTOPOrO MOXHO HENPEPBIBHO 3apsbkaThb WMCTOYHUK 12 mnuranms. B pesynbrare, MOXKHO
NPOJJINTH TIOJIE3HOE BpeMs pabOThI a3PO30JIbHOTO HHTasITOpa 1.

[0099] Kpome Toro, coriacHo Onoky 10 muTaHus, mokasaHHOMY Ha ¢ur. 6, B ciydae,
KOTJla U3MEPEHHOE 3Hau€HuEe TeMIepaTypbl UCTOUHUKA |2 MUTaHMUA paBHO WIM HUXKE MOpora
TH2, 3apsnka ucrounuka 12 nuraHus npekxpamaercs. ClenoBaTeNbHO, BO3MOXKHA 3alUTa
WUCTOYHUKA 12 nuTanus.

[0100] Bmecte ¢ Tem, cormacHo Osoky 10 nuraHus, mokazaHHoMy Ha ¢wur. 6, B
COCTOSIHMH, B KOTOPOM TeMIlepaTypa HUCTOYHMKA 12 mHUTaHUs MMEeT 3HaueHHe HIDKe Mopora
TH3, 3apsnnas IC 55 3apsikaer UCTOYHMK 12 MUTAHUS BTOPBIM 3apsIHBIM HAIPsDKEHUEM HIDKE
MIEPBOTO 3apsIIHOTO HAMPSDKEHUs, KOTOPOE SIBJISIETCS MAKCUMAJIbHBIM 3apSAHBIM HampsKEHUEM,
koTopoe 3apsnHas IC wmoxer BbmaBaTh. Kak ommcaHo BbIle, CO3A€TCSl BO3MOXKHOCTB
HEeNpepbIBHO  3apshkaTb HMCTOYHMK 12  MWUTAHUS HU3KUM  3apsAHBIM  HAIpPSDKEHUEM.
CnenoBaTenbHO, CO3/1a€TCs] BO3MOXKHOCTD 3a/1€P KUBATh CTAPEHNUE UCTOYHHMKA 12 muTaHus.

[0101] Bmecte ¢ Tem, cornmacHo Oyoky 10 muTaHus, MOKa3aHHOMY Ha (ur. 6, MOXKHO
YMEHbIINTh 3(P(PEKTHBHYI0O MOIIHOCTh, MOMJIEKAINYI0 IOa4e€ B HMCTOYHUK 12 mNUTaHUS
MIOCPEICTBOM YIIpaBJIEHUsl MIEPEKIIOUeHUEM NepektouaTens 63, ¢ OJHOBPEMEHHBIM CO3aHHEM
BO3MOJKHOCTH 3apsikaTb UCTOYHUK 12 MUTaHUS HU3KUM 3apsAHBIM HalpsKeHHEM, Kak OMMCaHO
Bbiie. CleoBaTeNbHO, Nake B Clydae HCIOJIb30BaHUsA Hepoporoi 3apsiaHou IC 55 moxHO
BBICOKOTOYHOE YTIpaBJ€HHE 3apsKOH, MO3BOJISIIOIIEee OTPAHUYMBATD MOBBILIEHUE TEMIIEPaTyphbI
WUCTOYHUKA 12 nuTaHus.

[0102] Bmecte ¢ Tem, cormacao Ojoky 10 muraHus, moka3aHHOMY Ha ¢ur. 6, gaxke B
ciydae ucnojb3oBaHus 3apsaHoil IC 55, kotopas HyXaaeTcss B pe3ucTope, NOACOSAUHAEMOM K
KOHTakTy TS, CTAHOBUTCSI BO3MOKHBIM yIIPABJIEHUE JIJIs 3aPsiAKM UICTOUHUKA 12 MUTAHUS TOJIBKO

HU3KUM 3apsiiHbIM HanpspkeHueM. CrenoBaTenbHO, He 00s3aTeNbHO 3aHOBO pa3padaThIBaTh
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sapsimayro IC s GopMupoBaHMA HHU3KOTO 3apsSAHOTO HANPSDKEHUS, U MOXHO CHHU3HTH
CTOUMOCTbH U3TOTOBJIeHUsI Ojioka 10 mutaHust.

[0103] Mexnay Tem, B Osioke 10 mutaHusi, MOKa3aHHOM Ha (ur. 6, MOCKOJIbKY BEJIUYHMHA
COTNPOTHUBJIEHUSI PE3UCTOPa, KOTOPBIN moacoenuHeH Kk koHTakTy TS 3apsannoii IC 55, sBnsercs
NOCTOSIHHON, TO TEMIEpaTypy UCTOYHHMKA 12 MUTaHMUS HEBO3MOXKHO ONpPEAENSATh MOCPENCTBOM
sapsaHoi IC 55. Opnako, 6mok MCU 50 nosy4aer temmepatypy MUCTOYHHMKA 12 muTaHus M
yIOPAaBIseT 3apsAKOd HCTOYHMKA 12 THMTaHMA HAa OCHOBAHMM IOJIyY€HHON TEMIIEPaTyphl.
CnenoBaTenbHO, MOXHO TNPOMJIUTH JJIUTENBHOCTb 3apSAAKH HCTOYHHMKA 12 mNUTaHUS W
NPEJOTBPATUTh MPOLIECC CTAPEHUsT HCTOYHHMKA 12 muTaHus, OOYCJOBJIEHHBIH MMOBBIIIEHHEM
TEMIIEPATYPhI.

[0104] Kpome Toro, 6mok MCU 50 nomydaer Temnepatypy HCTOYHHKA 12 muTaHMs 3a
MK, OoJiee MPOAOJDKUTENbHBIN, YeM KpaT4aWliMid LUK YIpaBieHHs OJIOKa MUTaHUS.
CnenoBaTenbHO, 4acTOTa MOJY4YEHHUS TEMIIEpPaTypbl HUCTOUYHHMKA 12 MUTAaHUS HE CIHUIIKOM
BBICOKA, U TIOTOMY MOYXHO YMEHBIIHUTH MOTPEOIEHHE MOIIHOCTU. BBMUCIHTENBHBIE PECYPCHI
omoka MCU 50 MOKHO Tak»Ke UCTIOIB30BaTh IJIsl IPYTUX LEJeH.

[0105] Baoxk MCU 50 moskeT TakKe BBINOJHATh MEPEKIIOUEHIE MEXAY COCTOSTHHUEM, B
KOTOPOM MOXKHO TOJIy4YaTb TE€MIIEPATypy HUCTOUYHHKA 12 MHUTaHUs, U COCTOSIHUEM, B KOTOPOM
HEBO3MOKHO TOJy4aTb TeMIepaTypy MWCTOYHHMKAa 12 mnMTaHus, MOCPEACTBOM YIMpaBIEHUS
BKJIIOUEHHEM U BBIKIIOUeHHEM nepekitouatens 64. Ilockonbky mosnydyeHue TemIepaTyphl
CTaHOBUTCSI BO3MOXXHBIM IIyTE€M IPOCTOrO YIPABJIEHUS C UCIOJIb30BAHUEM MepekouaTens 64,
KaK ONMCAHO BBIIIE, TO MOKHO COKPaTUTh CTOMMOCTb U3roToBjeHUs. Ilockonbky TemmnepaTypy
UCTOYHHKA 12 MHUTaHUS MOXKHO TaK)Ke MOJIy4aTh TOJIBKO B MEPUOIBI BPEMEHH, Korna Tpedyercs,
TO MOKHO YMEHBIIUTb NOTPeOIeHNEe MOLITHOCTH.

[0106] B BbilIeonuCcaHHON 3JEKTPUYECKON cxeme, moka3aHHOH Ha dur. 6, muHus 60E
3a3€MJICHUs] SIBJIAETCSl 3a3€MIBIIOIIMM COCJUHEHUEM, OJHAKO, NAHHOW JIMHUM JOCTaTOYHO
NpPeACTaBIsITH COOOH  COeOUWHEHHE, WMEIINee HAUMEHBIIMKA  MOTeHHuaN, (TJIaBHYIO
OTpPHUIATENIbHYI0 I[MUHY) B Ojioke 10 THUTaHWS W MOXKET M HE SIBJISATHCS 3a3€MJISFOLIUM
COETUHEHUEM.

[0107] B HacrosimieM ONHMCAHUM PACKPBITBL, MO MEHbLIEH Mepe, ClenyrLne
uzobperenust (1)-(19). Kpome Toro, xors B ckoOKax W MNPUBEAEHBI COOTBETCTBYIOIIHE
COCTABJISIFOIIHE 3JIEMEHTHI M T.II. B BBIIIEOMUCAHHBIX BAPHAHTAX OCYIIECTBJICHUs, U300peTeHUE
HE OrPaHUYEHO UMHU.

[0108] (1) bnok muranus 1JjIsi a3PO30JBHOTO HMHTAJSITOPA, MPU 3TOM OJIOK MUTAHUS
COJIEPIKUT:

UCTOYHHK TUTAHUs (MCTOYHUK 12 MUTaHWS) BBITIOJHEHHBIH C BO3MOKHOCTBIO Pa3psIKU
SHEpruu B HArpy3ky (Harpy3ky 21) mist oOpa3oBaHUsI a’po30Jsi U3 adpO30JIe00pasyroLIero
HCTOYHUKA,

Onmok m3MmepeHus: Temrepatypel (00K 54 M3MepeHHs] TeMIepaTyphbl) BBIOJIHEHHBIH C
BO3MOKHOCTBIO U3MEPEHHS TEMIIEPATY Pbl UICTOUHUKA MMUTAHUS, U

ycrpoiictBo ynpasieHuss (6mok MCU  (mukpokoHTposuiepa) 50), BBINOJIHEHHOE C
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BO3MOXKHOCTBIO PETYJIMPOBKHU NepBoii MomHocTH (3¢ddexrnHOi MomHocTH P2) nnn nepsoro
KOJIMYECTBA JSHEPrUM, NOJUIeXkalei(ero) mnogade B HCTOYHUK IUTAHUSA B Cllydae, KOraa
U3MEPEHHOE 3Ha4YeHHe OJloKka H3MEpEeHHs] TeMIIepaTyphbl PaBHO WJIM BBILIE IMEPBOrO IOpPOTa
(mopora TH3), no 3HaueHus1 MeHbIIE, YeEM BTOPast MOIIHOCTD (3 deKxTHBHAs MOIHOCTD P1) nnn
BTOpOE KOJIMYECTBO HHEPIUH, Mojjeskainasi(ee) nopade B UCTOYHHUK NMUTAHUSA B Cilydae, KOTAa
U3MEPEHHOE 3HAYeHHUE HIKE NIePBOro NMopora.

[0109] B cootBerctBuum ¢ m. (1), B ciy4ae, KOrna U3MEpPEHHOE 3HAYCHHE TEMITePaTyphl
WCTOYHMKA MUTAHUS PaBHO WM BBILIE MEPBOrO IMOPOra, MOLIHOCTb WJIM KOJUYECTBO HHEPTUH,
nojsiexamas(ee) momaye B HUCTOYHUK MNUTAHMS, yMeHblmaercs. ClenoBaTeqbHO, MOXKHO
OTPaHUYUTh TOBBIIIEHHE TEMIepaTypbl UCTOYHHMKA IMUTAHUS U MOXHO NPOAJIUTH BpeMs, B
Te€4YeHHe KOTOPOro MOXKHO HETIPEPhIBHO 3apspkKaTh UCTOUHUK 12 nuTtaHus. B pesynbrare, MOKHO
NPOJUJIUTh TIOJIE3HOE BpeMsi paboThI a3PO30JIbHOTO HHTAJSTOPA.

[0110] (2) bnok mutanus o 1. (1), B KoTOpoM

B CJIy4ae, KOrJa U3MEepPEeHHOe 3HaUeHHEe PaBHO WM BhIIIE BTOporo nopora (mopora TH2),
NPEBbILIAIOIIEr0 MEPBbIil MOPOr, YCTPOICTBO YIpaBiIeHUs MpeKpallaeT 3apsiKy HMCTOUYHUKA
MUTAHUS.

[0111] B coorserctBum ¢ m. (2), maxe B ciiydae, KOrAa 3apsaka UCTOYHUKA MUTAHUS
BBIMOJIHSIETCST C TMOAauel HU3KOM MOILIHOCTH WJIM MaJIor0 KOJWYEeCTBA 3HEPIHH, €CiH
U3MEPEHHOE 3HAa4YeHHE TEeMIepaTypbl WCTOYHHMKA INMUTAHUS CTAHOBUTCS PABHBIM WJIM BbILIE
BTOPOrO MOpPOra, MOXHO MPEKPaTUTh 3apsAAKy HCTOYHUKA MHTAHUSA, U TO3TOMY BO3MOXKHA
3alUTa UICTOYHHUKA MTUTAHUS.

[0112] (3) bnok nuranus no 1. (1) nnu (2), B KOTOpOM

NepBbI MOpOr uMeeT 3HaueHue Hwke 45°C.

[0113] B coorBerctBuu ¢ m. (3), mpexae, 4eM TeMmIeparypa HCTOUHHKA MHTAHUS
nocturHeT 45°C, npu KOTOPOH OXHUIAETCs CTapeHHe UCTOYHUKA MUTAHUS, MOXXHO YMEHBUINTh
MOIHOCTh HJIM KOJHUeCTBO 3Hepruu. CrenoBaTebHO, MOXHO TPEAOTBPATUTh CTapeHHe
HCTOYHMKA MUTAHUS.

[0114] (4) Bnok muTanus no modomy u3 . (1)-(3), B koropom

YCTPOMCTBO YIIPaBJIGHUS PETYJUPYEeT MEpPBYI0 MOIIHOCTb WJIH TEpPBOE€ KOJIHYECTBO
sHepruu 10 50% uinu MeHee OT BTOPOM MOILHOCTH UM BTOPOrO KOJMUYECTBA SHEPTUM.

[0115] B coorBerctBuu ¢ 1. (4) MOXHO 3((eKTHBHO OrpaHUYHMBATH IOBBIIICHUE
TEMIIEPaTypbl HCTOYHUKA MMUTAHUS.

[0116] (5) bnok nutanust 1o 1. (4), B KOTOPOM

YCTPOMCTBO YIIPaBJIGHUS PETyJUpPYeT MEpPBYI0 MOIIHOCTb WJIH IEpPBOE€ KOJIHYECTBO
sHepruu 10 40% unu MeHee OT BTOPOM MOIIHOCTH MM BTOPOIO KOJMUYECTBA SHEPTUM.

[0117] B coorBerctBuu ¢ 1. (5), MOXHO 3((HEKTHBHO OTrpaHUYUBATH IOBBILICHUE
TEMIIEPATypbl HCTOYHHUKA MUTAHMUS.

[0118] (6) bnok mutanus o 1. (1), B KoTOpoM

B CJIy4ae, KOrja U3MepEeHHOe 3HaUeHHe paBHO WM BbIle BTOporo nopora (rmopora TH2),

MPEBBIIAKOLIEr0 MEPBbIA MOPOr, YCTPOWCTBO YINPABJICHUS IPEKpallaeT 3apsaKy HCTOYHHKA
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MUTaHUS, U

B Cllydae, KOIJla M3MEPEHHOE 3HAu€HHEe PaBHO WM BbILIE MEPBOr0 MOpora M HIXKe
BTOPOrO MOpOra, yCTPOMCTBO YNpaBIEHHUS YINpaBiseT MEPBOM MOINHOCTBIO WM TEPBLIM
KOJINYECTBOM 3HEPTUU TaKUM 00pa3zoM, 4ToObI H3MEPEHHOE 3HAUEHHE He CTAHOBUIIOCH PaBHBIM
WJIH BbIIIE€ BTOPOTO NMOPOra.

[0119] B cootBercTBHH C 1. (6), MOKHO HE AOMYCTUTh, YTOOBI TEMIEPATypa UCTOYHHKA
NHUTaHMUS AOCTUTIIA BTOPOro nopora. CienoBaTenbHO, MOXKHO CHU3UTb BEPOSITHOCT TOTO, YTOOBI
3apsiika MCTOYHMKA MHTAHHUs MOTJa Obl MPEKPAaTHUThCS, M MOXKHO MPOJOJUKATH 3apsAKY Kak
MO>KHO JIOJIbLIE.

[0120] (7) Bnok nutanus 1o 1. (1), B KOTOpoM

B CJIy4ae, KOrja U3MEepPEeHHOe 3HAUeHHe PaBHO WM BbIIe BTOpOro nopora (mopora TH2),
NPEBBILIAIOIIEr0 MEPBbIl MOPOr, YCTPOICTBO YIpaBJIeHUs MpeKpallaeT 3apskKy HCTOUYHUKA
MUTaHUs, U

3Hau€HHe, KOTOpOe MOJy4aeTcsl BbIYUTaHHEM IE€pPBOro MOpora U3 BTOPOro IMOpora, He
MEHbIIe a0COJMIOTHOrO 3HAYEHHUs OIHMOKU OJIoKa H3MEpPEeHHs] TeMIlepaTypbl NMPU HU3MEPECHUH
TEMIIEPATYPBbI.

[0121] B coorBerctBuu ¢ 1. (7), maxke B cilydae, KOTa HESICHO, paBHA JIU HUCTUHHAS
TEMIIepaTypa BTOPOMY IOPOTY WUJIH HET, BCIEICTBUE CYIIECTBOBAHUS OUIMOKHA M3MEPEHUs, KOTr/ia
M3MEpPEHHOE 3HaueHHe CTAHOBUTCS PaBHBIM UJIM BBILLIE NIEPBOTO MOPOra, T.€., 10 MEHbLIEH Mepe,
npeXxzae, 4eM HCTHHHAs TeMIepaTypa MPEBbICUT BTOPOI MOPOT, MOKHO YMEHBIUINTh MOIIHOCTb
WM KonudecTBO SHepru. CremoBaTeNbHO, MOXKHO HE JAOMYCTHTh, YTOOBI TeMIieparypa
WCTOYHMKA NMUTAHUS MPEBBICUIIA BTOPOH MOPOr, U MOXKHO KaK MOXHO AJIUTEIbHEE MPOAOJIKATh
3apszKy.

[0122] (8) byiok nutanust 1o 1. (1), B KOTOpoM

nepBblii nopor He npesbitaer 43°C, u

YCTPOMCTBO YIIPABJIGHUS PETYJUPYET MEPBYI MOIIHOCTb WJIH TEPBOE KOJIHMYECTBO
sHepruu 10 40% wnu MeHee OT BTOPOM MOIIHOCTH UJIH BTOPOrO KOJMUYECTBA SHEPTUM.

[0123] B cootBerctBuu ¢ m. (8), MOXXKHO YMEHBIIUTh MOLIHOCTb HJIM KOJIHYECTBO
SHEPruu TMpekae, YeM TeMIlepaTypa HMCTOYHMKA NuTaHus aocturaer 45°C, mpu kotopoi
OKUJAeTCs CTapeHHe HUCTOYHHKa nuTaHus. ClenoBaTelbHO, MOXKHO IPENOTBPATUTh CTapeHHe
HCTOYHMKA MUTAHUS.

[0124] (9) bnok nutanus no modomy u3 ni. (1)-(8), TOMONTHUTENBHO CONEPIKALIHIA:

3apsiIHOE YCTPOUCTBO (3apsinHyro Mukpocxemy (IC) 55), BeImonHEHHOE C BO3MOKHOCTBIO
npeoOpa3oBaHUs SHEPTHH, KOTOPasi BBOJUTCS, B SHEPTHUIO IS 3aPSAAKH HCTOYHHUKA IMUTAHMUS,

IpU 3TOM, U3 3apsAHOTO YCTPOICTBA M YCTPOMCTBAa YIpaBJeHMs], TOJbKO 3apsaHOe
YCTPOHCTBO COAEPIKUT OJIOK M3MEPEHHSI TEMIIEPATYPHI.

[0125] B cootBerctBuu ¢ 1. (9), MOCKOJBKY TEMIIEPATypa WCTOYHUKA MHUTAHUS MOXKET
U3MEPSATBCST  YCTPOWCTBOM  YIPABIEHHs,  OOBIMHO, HMEIOIIUM  Ooliee  BBICOKYIO
NPOU3BOJUTENBHOCTh OOPabOTKH, IO CPABHEHUIO C 3aPsiAHBIMH YCTPOWCTBAMH, TO TEMIIEPATYPY

MOXHO TOYHO MOJy4aTb C BBICOKOM ‘{aCTOTOfI, n CO34a€TCsd BO3MOXHOCTb BbIIIOJIHATDH
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BBICOKOTOYHOE YIPABJICHHUE 3apsiAKOM U paspsAAKOd € MCIOJb30BAHMEM IOJY4YEHHOU
TEMIIePaTy PhI.

[0126] (10) bnok muranus no 1. (9), B KOTOpOM

YCTPOMNCTBO YIPABJIEHHUs BBITIOJHSET YIIPABJIECHUE MEPEKIIOUEHUEM MEXKAY COCTOSHUEM,
B KOTOPOM MOXXHO TOJIy4aTh TEMIIEPAaTypy HCTOUHUKA MUTAHUS, U COCTOSHHUEM, B KOTOPOM
HEBO3MOJKHO IOJIy4aTh TEMIIEPATyPy UCTOYHHUKA MUTAHMUSL.

[0127] B cootBercTBu ¢ 1. (10), MOCKOJBKY TeMIEPATypy UCTOUHHUKA MUTAHUS MOKHO
NOJy4aTh B MOMEHTbI BPEMEHH, KOrja TeMmIepatypa TpeOyeTcs, TO MOXKHO YMEHBIIUTh
notpebiieHne MOIIHOCTH. BBIMHCIHTEIbHBIE PECYPChl YCTPOWMCTBA YIIPABIEHHS MOXKHO TaKKe
UCTIONIB30BATh U Apyrux ueneil. Kpome TOro, MOXXHO TMOBBICUTH TOYHOCTH YIPABJICHUS C
UCIIOJIB30BAHHEM TEMITEPATypPbl HCTOYHUKA MTUTAHMUS.

[0128] (11) bnok mutanus no 1. (9) uiu (10), B koTOpoM

3apsiIHOE YCTPOMCTBO CONEPIKUT 4YacTh BBOAA WH(popMannu (KOHTAKT TS) M BBINOIHEHO
C BO3MOXKHOCTBIO TIOJIa4HM KAaKOTO-TO OJHOTO M3 TEPBOTO 3apsiAHOTO HAINPSDKEHUS U BTOPOTO
3apsiTHOTO HAMPSDKEHHs HIDKE, YeM TEePBOE 3apsOHOE HampsDKEHUE, B UCTOYHUK IMUTAHUS, Ha
OCHOBAHUH BXOJIHOTO 3HAYEHUS, KOTOPOE BBOAUTCS M3 HaCTH BBOJA MH(POpMAINH,

¢ukcupoBaHHOE 3HadyeHHe (3HAUeHHE HampsbkeHus V1),  KoTopoe — sIBiIsIeTCS
NpeIBapUTEIHHO 3a/1aHHBIM B KQUECTBE OHOTO BXOAHOI'O 3HAYEHMS, MOKET BBOIUTHCS B HACTh
BBOZIAa MH(OpMaLUH, U

($uKCHpOBaHHOE 3HAYEHHUE SBJSIETCS 3HAYEHHEeM [UJIsi TOAa4Yd BTOPOTO 3apsgHOrO
HAaIpsKEHUS] B ICTOYHHUK ITUTAHMSL.

[0129] B cootBerctBuu ¢ 1. (11), B cOCTOAHNUHU, B KOTOPOM B HacTh BBOZA MH(OpMALIUH
BBOJUTCSI (PUKCUPOBAHHOE 3HAUEHHME, UCTOUYHUK MUTAHHUA MOXKHO 3apsKaTh BTOPBIM 3apsaHBIM
HaIpsDKEHUEM HIDKE, YeM IepBoe 3apsiaHoe HanpsbkeHue. Hanpumep, mocpeacTBoM peannsanuu
COCTOSIHUSI, B KOTOPOM B YaCTh BBOAA MH(OPMALMH HENPEPHIBHO BBOAMTCS (PHKCHPOBAHHOE
3HAYEHHUE, CTAHOBUTCS BO3MOXKHBIM HENPEPBIBHO 3apspKaTh HMCTOYHHMK TMUTAHHUS HU3KUM
3apsiIHBIM HANpPSDKEHHEM, W CTAHOBUTCS BO3MOJKHBIM 3aJIePKMBATh CTAPEHHE HWCTOYHMKA
NIUTAHUSI.

[0130] (12) bnok nutarus no 1. (11), TONOJHUTENBHO CONEPIKAIINH:

nepeKiroyaTeNb (mepekmodaTesib 03), BBIMOJHEHHBIH ¢ BO3MOKHOCTBIO BBITIOJIHEHUS
NEPEKITIOUEHUs] MEXIy COCTOSHHEM, B KOTOPOM B 4acThb BBOAAa HWH(GOpPMAIMM BBOAMTCS
(uKCHpOBaHHOE 3HAUEHHE, U COCTOSIHIEM, B KOTOPOM B YacCTh BBOJA MH(POPMALIUH HE BBOIUTCS
(pUKCHPOBAHHOTO 3HAUECHHUS,

IpU 3TOM YCTPOMCTBO YNPABJICHUS YIPABISET 3HEpPrueH, MoUIekamedl mojadye B
UCTOYHUK NMUTAHUS, TOCPEICTBOM YIIPABJICHHS BKIIOUEHHEM U BBIKJIFOYEHHUEM MEPEKITF0YATEIISL.

[0131] B cootBerctBuu ¢ 1. (12), B yacTh BBOAA MH(POPMALIUK MOXKHO BBOIUTH BXO/IHBIE
3HAYEHUs, OTJIMYHBbIE OT (PUKCHUPOBAHHOrO 3HaueHHs. Hampumep, mocpeacTBOM BKIFOUEHHUS
NEPEKITIOUaTeNIsi MOJKHO BBIMIOJHATH 3apsIKy BTOPBIM 3apsiAHBIM HAINpsDKEHHEM, TaK 4YTO B
UCTOUYHUK MHUTAHUS T[IOJAETCs IepBas MOIIHOCTb WM I€PBO€ KOJMYECTBO OSHEPruM, U

NOCPEACTBOM BBIKJIFOUCHUSA MEPCKIIHOYATEIA MOKHO IMPEKPATUTH 3apsAKy BTOPbIM 3apsAHBIM
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HanpspkeHueM. ClefoBaTeNbHO, CTAHOBHUTCS BO3MOXKHBIM IIO1aBaTh BTOPYIK) MOIIHOCTH HIIU
BTOPOE€ KOJINYECTBO SHEPTUU MEHbIIE MEePBOH MOIIHOCTH WJIN MEPBOr0 KOJINYECTBA 3HEPTUU
MIOCPEZICTBOM UEPEAYIOIIET0Cs U IIOBTOPSIOINErOCs BKIIOUEHHS M BBIKJIIOUEHUS NEPEKITF0YaTes.

[0132] (13) bnok nuranus o 1. (12), B kKoTOpOM

B COCTOSIHUH, COCTOSIHUEM, B KOTOPOM B 4YacTb BBOJAa HH(pOpPMAaLUU HE BBOAUTCS
(pUKCHPOBAaHHOTO 3HAUEHUS, NMEPEKITIOYaTeb BBIHYKIAET 3apsiiHOE YCTPOHCTBO BBOIUTH B
4acTh BBOAA MH(OpMAIMy 3Ha4YEeHUE (3HAYCHUE HANpspKkeHHUs V2) IUIs MpeKpalleHus 3apsaku
UCTOYHUKA TTUTAHHS.

[0133] B coorBerctBuu ¢ m. (13), mOCPEACTBOM BKJIIOUEHHS MEPEKIIOUATENSI MOXKHO
BBIMOJTHSATh 33aPSAKY BTOPBIM 3aPSIAHBIM HANpPsDKEHUEM, TaK YTO B UCTOYHHK NMUTAHUS TOAAETCS
mepBasi MOIMHOCTb WJIM TIEPBOE KOJUYECTBO SHEPrUH, M TOCPEICTBOM  BBIKJIIFOUEHHS
NEepPEeKIIouaTeNii  MOXKHO  NPEKPaTHTb  3apsiiKy  BTOPBIM  3apsiIHBIM  HATIPSDKCHUEM.
CrnenoBarenbHO, CTAHOBUTCSI BO3MOKHBIM OJJaBaTh BTOPYIO MOIIHOCTb HUJIH BTOPOE KOJIHYECTBO
SHEPrMd MEHbINE TEePBOM MOIIHOCTH WM I[€PBOrO KOJUYECTBA JSHEPIHH IOCPEICTBOM
YepenyIoIEerocsi U MOBTOPSIIOLIETOCs BKIIOUEHHUS M BBIKJIIOYEHUs Nepekimodaressi. Bmecre ¢
TEM, B Cllydae, KOTJa TeMIepaTypa HCTOYHMKA NHTAHUS SIBISIETCS TAKOH BBICOKOW, YTO
TpeOyeTcst 3a1nTa NCTOYHUKA ITUTAHMUs, B 4YaCTh BBOAA MH(OPMAIIH MOYKHO BBOAUTH 3HAYCHHE
IS TIPEKPALEHNs 3aPsiIKH UCTOYHHUKA MTUTAHUS, JUIS 3aLUThI, TEM CaMbIM, HCTOYHHKA MUTAHMUS.

[0134] (14) bnox nurtanus st a3po3onbHOrO HMHransTopa mo m. (12) wm (13), B
KOTOPOM

BXOZHOE 3HAY€HHE SIBJSIETCS 3HAUEHUEM, OTHOCSIINMCS K HANPSOKEHHIO, MOJUIEKAIEMy
noziaue Ha Pe3uCTOp, KOTOPBIN MOACOENNHEH K YaCTH BBOJA MH(OPMALUH,

OJOK NUTaHUS BKIIOYaeT B ceOsi MOCTOSHHBIA pe3uctop (pesuctop ©61), mumerommi
IIOCTOSIHHYIO BEJINYMHY COIPOTHUBIICHHS U COCMHEHHBIH C YacThiO BBOAA MH(OpManuy,

MEXIy YacTbl0 BBOAAa MH(GOPMALMU U TJIABHOM OTPULATENbHOW IIMHOW WM JIMHHEH
3a3emienust (iuHuel 60E 3a3eMiienHusi) oOecrieyeH nepexrovaresib, U

YacTh BBOAA MH(POPMALMM M TJIABHAS OTPULATENbHAS IIMHA WM JIMHUS 3a3€MJICHUS
COEMHSIIOTCSl HAMPSIMYIO MEPEKJIF0YaTeIeM, BCIEACTBUE Yero B 4acTh BBOJIA MH(OPMAIMU HeE
nopaercsi PUKCUPOBAHHOTO 3HAYCHUSI.

[0135] B cooTrBercTBuu ¢ 1. (14), MOCKONBKY 4acTh BBOJA MHGOPMALIMU U JTUOO TiIaBHAS
OTpHULIATENIbHAS IOUHA, JIUOO JIMHUS 3a3€MJICHHS COENUHSIOTCS HANpsSMYH, TO 3HAYEHUS,
OTHOCAIIHECS K HANPSDKEHUIO, TIOAJIEXKALIIE BBOY B YaCTh BBOAA MH(POPMAIIUU, MOXKHO CIIENIATh
IOCTaTOYHO MaJIbIMHU 3HAYEHHsMHU. B ciiyuae mpuUMeHEHHs, B KaUeCTBE 3apsAHOTO YCTPOMCTBA,
yCTpOHCTBa, obOnamaromero (yHKIMEH MNpeKpalieHnus 3apsakd, €CId 3HaueHHe, KOTOpoe
BBOJIUTCSI B YacThb BBOXA HMH(MOPMALMH, CTAHOBHUTCS HHXKE IOPOra, B COOTBETCTBYIOIIEM
COCTOSIHUHM, MOXXHO TIPEKpallaTh 3apsiAKy 3apsiiHbIM yCTPOWCTBOM, M TIO3TOMY BO3MOJKHA
3alIUTa UCTOYHNUKA MTUTAHUS.

[0136] (15) bnok muTaHus i1 a3pO30JBbHOTO MHTAIATOPA, NMPU 3TOM OJIOK MHTAHHS
COIEPIKHUT:

HCTOYHUK NMUTAaHUs (MCTOYHUK 12 MUTaHMA), BBIOJIHEHHBIH C BO3MOXHOCTBIO Pa3psaKu
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SHEpruu B HArpy3ky (Harpy3ky 21) mist oOpa3oBaHUsI a’po30Jsi U3 adpO30JIe00pasyroLIero
HUCTOYHUKA,

3apsigHOE yCTPOCTBO (3apsimayto Mukpocxemy (IC) 55), BBIMOHEHHOE C BO3MOXHOCTBIO
npeoOpa3oBaHus SHEPTHH, KOTOPasi BBOAUTCS, B SHEPTHUIO AJIs 3aPSAKH UCTOYHHUKA MUTAHUS, U

ycrporictBo ympasienus: (6mok MCU  (mukpokonTposuiepa) 50), BBINOJHEHHOE C
BO3MOXKHOCTBIO BBINIOJIHEHHsI TIEPBOTO YMpPAaBICHUS MAJsl TMPEKpalleHus MOJa4Yd SHEePrUuu
3apsiTHBIM YCTPOMCTBOM B MCTOUHHUK MUTAHUS U BTOPOTO YIIPABICHHS JJIsl 00eCTIeYeHUs MoJauu
SHEPTHHU 3aPSIIHBIM YCTPONCTBOM B UCTOYHHK ITUTAHMS,

NpUYEM YCTPONCTBO YIIpaBJIE€HHUsS] YIPABJISAET OTHOLIEHHEM (CKBA)KHOCTHIO) IMEPUO.A,
KOT/Ia BBITIOJIHSIETCS TIEPBOE YIIPABJICHHUS, U MMEPHUO/A, KOT/IA BBITIOIHSAETCS BTOPOE YIIPaBJICHHE,
3a TPEABAPUTENHHO 3aJaHHbIN €IMHUYHbIH HHTEPBAJl BpeMEeHU (E€IMHUYHBIA HHTEPBAJl BPEMEHU
T).

[0137] B coorBerctBuu ¢ 1. (15), MOCPEencCTBOM yYNPAaBIEHUS TOJIBKO OTHOIICHHEM
Neprosa, KOTAa BBIMOJHIETCS MEPBOE YIPaBICHHs, U MEPUOJA, KOIrJa BBIMOJHSIETCS BTOPOE
yTpaBjieHHE, 3a MPeIBAPHUTENbHO 3aJaHHbIN eTUHIUYHBIA UHTEPBAJ BPEMEHH, MOXKHO yIPaBISAThH
3¢ PeKTHBHON MOIIHOCTHIO, TIOAJIEKALIEH Mojaue B UCTOUHUK nuTanus. ClienoBaTeNIbHO, JaKe B
cllydae TPUMEHEHHs] HEeJOPOroro 3apsifHOrO YCTPOHCTBA MOJKHO BBIMOJHATH BBICOKOTOYHOE
yrpasiieHue 3apsiakoi. Hampumep, mocpeacTBOM yIpaBjieHUs BBIIIEYTIOMSHYTbIM OTHOLIEHHEM
B 3aBUCHMOCTH OT TEMIIEpaTypbl MCTOYHHKA MUTAHUS CO3JAaeTCsl BO3MOMKHOCTb IS
OTpaHUYEHUS MOBBIIIEHHUS] TEMIIEPATYPbI HICTOUHUKA MUTAHUS U MOXKHO KaK MOKHO JTUTEJIbHEE
MPOIOJIKATD 3aPSIIKY UCTOYHHKA MMUTAHHUS.

[0138] (16) Cnocol ympaBnenusi OJO0Ka MUTAHUS JJIE a3PO30JIBHOTO HHTAJSITOPA, MPU
5TOM CHOCO0 YIPaBIIE€HUsI COAEPIKUT:

STal HM3MEpPEHHs] TeMIEepaTyphbl IJIsi WU3MEPEHHUs TeMIepaTypbl HUCTOYHHMKA TMUTAHHS
(uctouHnka 12 TUTAaHUS), BBIMOJIHEHHOTO C BO3MOXKHOCTBIO Pa3psOKUd SHEPTUU B HATPY3KY
(rarpy3sky 21) nast oOpa3oBaHust a3PO30JIs U3 a3PO30Je00Pa3YIOIIEro HCTOYHUKA, U

9Tall  PEryJIMpOBKH IMEPBOM MOLIHOCTH WM TIEPBOIO  KOJIMYECTBA OHEPTHH,
nojJieskaiei(ero) mogade B KMCTOYHMK I[MTAHUS B Cilydae, KOrJa H3MEpPEeHHOE 3HaueHHe
TEMIIEPATyPbl PABHO HJIM BBILIE MEPBOrO MOPOra, A0 3HAYEHHs] MEHbIIE, YeM BTOPasi MOIIHOCTb
WIH BTOPOE KOJMYECTBO JHEPTUH, Mojjiexainas(ee) mojade B MCTOYHUK MUTAHUS B Clydae,
KOTZIa H3MEpEeHHOe 3HaYeHHE HIKE TMIEPBOro Mopora.

[0139] (17) IIporpamma ympaBieHus: GJIOKa MUTAHUS [T a3PO30JIbHOTO HHIANISTOPA IS
Ha3HAYEHHsI KOMITBIOTEPY BBITOJHSTH!

dTam HM3MEPEHHUs] TEMIEPATyphbl [JIs W3MEPEHHs TeMIepaTypbl HUCTOYHHUKA TMMUTAHHS
(uctouHnka 12 TUTaHMS), BBIMOJIHEHHOTO C BO3MOXKHOCTBIO Pa3psAOKUd SHEPTHH B HATPY3KY
(marpy3ky 21) nist oOpa3oBaHHs a3p030JIs H3 a3P030JIe00pa3y0Iero NCTOYHUKA, U

3Tall  PEryJIMPOBKH TMEPBOH MOLIHOCTH WJIM TIEPBOIO  KOJMYECTBA OSHEPTHH,
nojjiexkaiei(ero) mogade B HCTOYHMK IIMTaHUSI B Cilydae, KOrJa HM3MEpPEHHOE 3HaueHHe
TEMIIepaTypbl PABHO WJIM BBILIE MIEPBOrO MOPOra, A0 3HAUEHUsI MEHBIIIE, YeM BTOpasi MOIIHOCTh

UK BTOPOC KOJIINYECTBO SHEPIUH, no;:[nencamas[(ee) nogave B MCTOYHHUK IMHUTAHUSA B ClIy4dac,
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KOI'Zla U3MEPEHHOE 3HAYECHHUE HIDKE NIEPBOrO MOpora.

[0140] (18) Criocob ympasneHusi OJ0Ka MUTAHUS JJIs1 a3PO30JIBHOTO HHTAJIATOpA, MPH
5TOM OJIOK MHUTAHUS COAEP’KUT MCTOYHHUK MHUTAHUS (MCTOYHMK 12 NMUTaHMWS) BBINOJHEHHBIN C
BO3MOXKHOCTBIO PaspsiIKU 3HEPTUU B Harpy3ky (Harpysky 21) ans oOpaszoBaHMst a3po30Jisl U3
a’po30J1e00pa3yroIero UCTOYHHKA, U 3apsAaHoe yeTpoicTBO (3apsanyto IC 55), BeimonHeHHOE ©
BO3MOKHOCTBIO TPe0oOpa3oBaHUSl 3HEPTHM, KOTOpash BBOAWUTCS, B OHEPTUIO OISl 3apsiiKH
WCTOYHHKA IIUTAHUS, IPUYEM CIIOCOO YIPABICHHS CONEPIKUT:

STal yIpaBJIeHUs JJsl BBIMOJIHEHUS IEePBOTO yIPABIEHUS IS MPEeKpalleHus Iojayvu
SHEPTHHU 3aPsITHBIM YCTPONCTBOM B UCTOYHHK MUTAHMS U BTOPOTO YIPABICHUS JJisi O0ECTIeYeHUs
MOJJa4M SHEPTUH 3aPsIIHBIM YCTPONCTBOM B HCTOYHHUK MMUTAHUS,

NpUYeM STall YIpPABICHHS YIPABISIET OTHOLIEHHWEM (CKBAXKHOCTBIO) MEPHOAA, KOraa
BBITNIOJIHAETCS] MEPBOE YIPABIEHUs, U MEPUOAA, KOTJA BBINOJHAETCA BTOPOE YIPABICHHE, 3a
NpeIBapUTEIHHO 33JaHHBIN €IMHUYHBIA HHTEPBAJ BpeMEHH (€IMHUYHBIN HHTepBal BpeMeHu T).

[0141] (19) ITporpamma yripaBieHHsI OJIOKa MUTAHUS IS a3PO30JIbHOTO UHTAJISITOPA, TIPH
5TOM OJIOK MHUTAHUSI COAEPKUT MCTOYHHK NMUTAHUA (MCTOYHUK 12 NMUTaHUS), BBIMOJHEHHBIN C
BO3MOXKHOCTBIO Pa3psIKU 3HEPTUU B HArpy3ky (Harpysky 21) mnst oOpasoBaHHs a3po30Jis U3
a3p030J1e00pa3yroIIero UCTOYHUKA, U 3apsaHOe YCTPOHCTBO (3apsinuyo IC 55), BeImonHEHHOE C
BO3MOXKHOCTBIO TPEOOpa3OBaHMsl 3HEPTUH, KOTOpash BBOAWUTCS, B JHEPTUI0 JUIA 3apsAOKU
UCTOYHMKA MUTAHMs, MPUYEM MpOrpamMma YIpaBJIeHUs UMEET LieJIbI0 Ha3HAUeHHE KOMIIBIOTEPY
BBITOJHSTD:

STal yIpaBJIEHUs [Jsl BBINOJHEHMs NEPBOrO yINPABIEHUS AJs MPEKpalleHUus MOoAa4vu
SHEPI'HHU 3apsIIHBIM YCTPONCTBOM B HCTOYHMK NMUTAHMS U BTOPOTO YIPABJICHUS AJisl OOeCTIedeHNs
NOJa4M SHEPTUH 3aPsIHbIM YCTPONCTBOM B HCTOYHUK NUTAHUS,

IpUYEM STal YIPaBJIEHHs YIPABISET OTHOLIEHHWEM (CKBAXKHOCTBIO) MEpHOna, KOornma
BBINOJIHSAETCS MEPBOE YIPaBJICHUsA, U NEPUOAA, KOIZa BBINOJIHIETCS BTOPOE YIpAaBICHHUE, 32

NpEIBAPUTEIHbHO 3aJaHHBIN €IMHUYHBIN HHTEPBAJ BpeMEHH (€IMHUYHBII HHTepBa BpeMeHu T).
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®OPMYVYJIA H3OBPETEHUA

1. bnok nutanus 15 a3PO30JIbHOIO HHIAIATOPA, COAEPIKALLMIA:

KOpPIyC;

UCTOYHUK IIMTAHHsI, KOTOPBIA BBINOJHEH C BO3MOXKHOCTBIO PAaspsiikKd OSHEPruu B
HArpy3Ky st OoOpa3oBaHMSI adpo30Jisi M3 a’3p0o30sie00pasyromero HCTOYHMKA U KOTOPBIHA
pa3sMelleH B KOpITyCe,

y3€1 BBIBOAOB [UIsl Pa3psAKH, BbBINOJHEHHBI C BO3MOXKHOCTBE) 3JIEKTPUYECKOTO
COEIMHEHMsS HATPY3KU C UCTOYHUKOM MUTAHUS,

y3€l BBIBOAOB [IJIsl 3apsK{, BBINOJHEHHBIH C BO3MOXHOCTBIO 3JEKTPUYECKOIO
COEIMHEHMs] MCTOYHUKA IMUTAHMWA C BHEIIHUM MCTOYHUKOM IIUTAHUS MU OTHAENBHO OT Yy3Ja
BBIBOJIOB JJIs1 Pa3pPsALKHU,;

OJIOK M3MepEeHHsT TEMIIEPATYPhI, Pa3MEIIEHHBIN B KOPITyCe, ISl H3MEPEHHsI TEMIIEPATy Pbl
WUCTOYHUKA UTAHUS, U

YCTPOHCTBO YNPABJICHUs], BBITOJHEHHOE C BO3MOXKHOCTBIO PETyJIHPOBKH 3()(HEKTHBHOTO
3HAYEHHUs TIEPBOTO 3aPSAHOTO TOKA 10 3HAUEHHsI MeHbLIE, YeM 3P PeKTHBHOE 3HAUEHHE BTOPOTO
3apsIHOTO TOKA, MPUYEM MEPBbIN 3apsAIHBIN TOK OAAETCs B UCTOYHMK NMUTAHUS B Clly4ae, KOraa
U3MEPEHHOE 3HaueHHe OJIoKa M3MEpPEeHHsI TEMIepaTypbl PaBHO WM BBILNIE MEPBOrO MOPOra, a
BTOPOM 3apsiAHBIA TOK MOJAETCs B MCTOYHUK NMUTAHUS B CIy4ae, KOTAa U3MEPEHHOE 3HAYEHUE
HUKE NIEPBOro Mopora.

2. bnok nuranus no 1. 1, B KOTOpOM

OJIOK W3MEpEeHUsI TEeMIIEpaTypbl pa3MelleH B KOpPIyce TakuM oOpa3oM, dTOOBI
HAaXOJUTBCS BOJIN3U UCTOUHUKA TUTAHMSL.

3. brnok nuranus no 1. 1 unau 2, B KOTOpOM

B Clly4ae, KOIJa M3MEPEHHOE 3HA4Y€HWe paBHO WM BBbIIIE BTOPOrO IOPOra,
NPEBBILIAIOLIErO MEPBbII MOPOr, YCTPOMCTBO YIPABJICHUS MPEKpallaeT 3apsaKy HCTOYHUKA
MUTAHUS.

4. biok muTaHus No Jodomy u3 mm. 1-3, B KOTopoM

nepBbIii mopor umeeT 3HaueHue Hike 45°C.

5. biiok nutanus o grodomy u3 o 1-4, B KoTopom

YCTPONCTBO YIPABJIEHUSI PEryJIUPyeT NEPBYI MOIMHOCTb WM IEPBOE KOJIMYECTBO
SHEPIruM, KOTOpasi MM KOTOpPOE MOJAETCsl B UCTOYHUK NMHUTAHMS B Clydae, KOIZla U3MEPEHHOE
3HAYEHHE PABHO WJIM BBILIE MEPBOTO mopora, 10 50% wuau MeHee OT BTOPOM MOIIHOCTH WA
BTOPOTO KOJIMYECTBA SHEPTUU, KOTOPasi WJIK KOTOPOE NMOAAETCS B UCTOYHUK MUTAHUS B CIIy4ae,
KOI'Zla U3MEPEHHOE 3HAUYECHNE HIDKE NIEPBOrO MOpora.

6. biiok nutanus 0o m. 5, B KOTOPOM

YCTPONCTBO YINPABJIEHUS PEryJIUupyeT MNEPBYK MOIIHOCTb WM IEPBOE KOJIMYECTBO
sHepruu 10 40% unu MeHee OT BTOPOM MOIIHOCTH MM BTOPOrO KOJMUYECTBA SHEPTUM.

7. bnok nutaHus Mo m. 1, B KOTOpoM

B Cly4ae, KOIJAa MH3MEPEHHOE 3HA4Y€HWe paBHO WIM BbIIIE BTOPOrO MOpPOra,

MPEBBIIAIOIIEr0 MEPBbIA MOPOr, YCTPOWCTBO YIPABJICHUS IPEKpallaeT 3apsaKy HCTOYHUKA
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NUTaHUs, U

B Cly4ae, KOIZla M3MEPEHHOE 3HAYEHHE PAaBHO WJIM BBbIUIE NEPBOTO MOPOra U HUXKE
BTOPOrO IOPOra, YCTPOMCTBO YIMPABJICHHs YIMPABJIAECT MEPBOM MOLIHOCTBI) MJIA IEPBbIM
KOJIM4YE€CTBOM 3HEPruH, KOTOpas WIM KOTOPOE MOJAETCs B MUCTOYHMK IUTAHUSA B Clly4dae, KOraa
M3MEPEHHOEe 3HAYeHNE PABHO WIIM BBIIIE MEPBOTO MOPOra, TAKUM 00pa3oM, YTOOBI U3MEPEHHOE
3HAYEHUE HE CTAHOBUJIOCh PABHBIM MJIU BbILIE BTOPOIO IOPOra.

8. bi1ok nmuTaHus A a3pO30JIBHOTO MHIAIATOPA, COAEPIKALIMIM:

VCTOYHUK NMUTAHUS, BBIIOJHEHHBIN ¢ BO3MOXKHOCTBIO Pa3psAKU SHEPTUU B HATPY3KY IJIs
00pa30BaHUs a3p0O30JIs U3 a3P030JIe00Pa3yIOIIEero HCTOUHHKA;

y3el BBIBOAOB JJIsI Pa3psAKU, BBIIOJHEHHBIM C BO3MOXHOCTBH) OSJIEKTPUYECKOIO
COEIMHEHMs HATPY3KHU C UCTOYHUKOM ITUTAHUS,

y3€l BBIBOAOB [IJIsl 3apsK{, BBINOJHEHHBIH C BO3MOXKHOCTBIO 3JIEKTPUYECKOIO
COEIMHEHMs] MCTOYHUKA MUTAHMWA C BHEIIHMM MCTOYHUKOM IUTAHUS M OTAENBHO OT Yy3Ja
BBIBOZIOB JJIs1 Pa3pPsIKHU,;

ONOK M3MEpPEeHHsT TEeMIIepPaTypbl, BBINOJHEHHBIH C BO3MOXKHOCTBIO H3MEPEHUS
TEMIIepaTypbl UCTOUHHUKA MUTAHUS, U

YCTPOHCTBO YNPABJICHUs], BBITOJHEHHOE C BO3MOKHOCTBIO PEryJIHPOBKH 3()(HEKTHBHOTO
3HAYEHUs] TEPBOrO 3apsiIHOTO TOKA N0 3HAYEHHMs] MEHblle, 4eM 3((EeKTUBHOrO 3HAYEHHE
BTOPOIO 3apsiAHOTO TOKA, NMPUYEM MEPBbIA 3apsOHbI TOK MOAAETCS B UCTOYHHUK MUTAHUS B
ciy4ae, Korja U3MepeHHOe 3HaueHne 0JI0Ka U3MEPEHHs TEMITEPATyPbl PABHO WJIN BBILIE NIEPBOTO
MOpOra, a BTOPOM 3apsAHBbIA TOK MOAAETCSl B UCTOYHUK IMUTAHUS B CIy4ae, KOrAa U3MEPEHHOE
3HAYEHHUE HUKE IIEPBOro opora, npuyemM

B Cly4ae, KOIJa M3MEPEHHOE 3HA4Y€HWe paBHO WJIM BBbIIIE BTOPOrO IOPOra,
NPEBBIIAIOLIErO MEPBbI MOPOr, YCTPOMCTBO YIIPABJICHUS MpEKpallaeT 3apsaKy HCTOYHUKA
MUTAHUsA, U

3Ha4YeHHE, KOTOPOE MOJIy4aeTCss BBIMUTAHUEM IEPBOrO NOPOra U3 BTOPOro Mopora, paBHO
win Oonble aOCOMFOTHOTO 3HAYEHHsI OIIUOKK OJIOKa U3MEPEHHUs] TeMIepaTypbl PU U3MEPEHUN
TEMIIepaTyphl.

9. bnok nutanus 0o 1. 1, B KOTOpoM

nepBbIii mopor umeeT 3HadeHue 43°C uiu Huxe, U

YCTPONCTBO YINPABJIEHUSl PEryJIUpyeT MNEPBYH MOIIHOCTb WM IEPBOE KOJIMYECTBO
SHEPIruM, KOTOpasi WM KOTOpPOE MOJAETCsl B UCTOYHUK MHUTAHMS B Clydae, KOrZla U3MEPEHHOE
3HAYEHHE PABHO WJIM BBIIE MEpPBOro mopora, 10 40% uau MeHee OT BTOPOW MOIIHOCTH WU
BTOPOIO KOJIMYECTBA SHEPTUU, KOTOPast WK KOTOPOE MOAAETC B UCTOYHUK MUTAHUS B CIIydae,
KOI'Zla U3MEPEHHOE 3HAUYCHHE HIDKE NIEPBOrO MOpora.

10. bnok nutanus o ar00oMy u3 mil. 1-9, TOMOIHUTENBHO CONEPIKALIHI:

3apsiIHOE YCTPOWCTBO, BBIMOJIHEHHOE C BO3MOXKHOCTBIO TPeOOpa3OBaHUs BBOAMMOM
SHEPIUM B SHEPTHUIO JUIs1 3aPsiAKUA UCTOUYHMKA MTUTAHUS,

IPU 3TOM, W3 3apsAHOTO YCTPOWCTBA M YCTPOMCTBA YNPABJIEHMs, TOJBKO YCTPOHCTBO

yIPaBIEHUs COAEPNKUT OJIOK H3MEPEHHUST TEMIIEPATYPhbL.



27

11. bnok nutanus no 0. 10, B koTOpom

YCTPOMCTBO YNpaBJEHUs BBIMOJHSET YIPABIEHUE MEPEKIOUEHUEM MEXKAY COCTOSHUEM,
B KOTOPOM MOXKHO MOJIy4aThb TEMIIEPATypy MCTOYHUKA TMUTAHUSA, U COCTOSIHUEM, B KOTOPOM
HEBO3MOXKHO MOJy4aTh TEMIIEPATypy UCTOUHHKA TUTAHUS.

12. bnok nuTaHus U1sl a3pO30JIbHOTO HHTAIATOPA, CONEPIKALITHI:

WCTOYHUK MUTAHUS, BBIIOJHEHHBIN ¢ BO3MOXKHOCTBIO Pa3psAKU YHEPTUU B HATPY3KY IS
00pa30BaHMs a3P0O30JIs M3 a3P030JIe00Pa3yIOIIEero HCTOUHHKA,

y3€1 BBIBOAOB JUISI Pa3PsIKH, BBINOJHEHHBIH C BO3MOXKHOCTBEO 3JIEKTPUUECKOTO
COEIMHEHMsSI HATPY3KH C UCTOYHUKOM MTUTAHUS,

y3€1 BBIBOAOB JJIl 3apSAAKU, BBIIOJIHEHHBIH C BO3MOXHOCTBIO 3JIEKTPUYECKOTO
COEMHEHHsS] MCTOYHUKA TMUTAHHWA C BHEIIHUM HMCTOYHUKOM TUTAHUS M OTHAENIbHO OT Yy3Jja
BBIBOJIOB JJIs Pa3PSIIKH;

OJIOK W3MEpeHHs TEeMIEepPaTyphbl, BBIMOJHEHHBIA € BO3MOXHOCTBIO HM3MEpPEHUs
TEMITePaTyPbl HCTOUYHUKA TUTAHUS,

YCTPOHCTBO yNPABJICHUs], BBITOJHEHHOE C BO3MOXKHOCTBIO PEryJIHPOBKH 3()(HEKTHBHOTO
3HAYEHUs] TIEPBOrO 3apsSOHOrO TOKA 1O 3HAYEHHs, OTIMYHOIO OT 3(PQPEKTHBHOrO 3HAYCHHUS
BTOPOTO 3apSIIHOTO TOKA, MPHUYEM TMEPBbIN 3apsIHBIA TOK IMOJAETCS B UCTOYHHUK MHUTAHUS B
cily4ae, Korja M3MepeHHOe 3HaueHne OJI0Ka N3MEPEHHS TEMITEPATyPbl PABHO WJIN BBILIE IIEPBOTO
1opora, a BTOPOH 3apsIHBbIM TOK MOAAETCS B UCTOYHMK MUTAHMS B CiIydae, KOI/la U3MEPEHHOe
3HauU€HUe HIKE NEPBOro Mopora;

3apsiIHOE YCTPOMCTBO, BBIMOJIHEHHOE C BO3MOXKHOCTBIO IpeoOpa3oBaHUsl 3HEPTHUH,
BBOJMMOM U3 y3J1a BBIBOJIOB ISl 3aPSAAKU, B SHEPTUIO JJIS 3apsIIKU UICTOYHUKA MTUTAHMUS,

NpUYeM 3apsaHOe YCTPOHCTBO COAEPIKUT 4acTh BBOJAA WH(OPMALUU U BBIIOJHEHO C
BO3MOKHOCTBIO M3MEHEeHUs1 3((EeKTHBHOTO 3HAYEHUs 3apsOHOrO TOKA, KOTOPBIH IMOJAETCSl B
WUCTOYHUK TMHUTAaHMs, HA OCHOBAHUM BXOAHOIO 3HAUEHHUs, KOTOPOE BBOAMUTCS M3 4YacTU BBOAA
uHpopmauuy,

U3 3apsAOHOTO YCTPOWCTBA M YCTPOWCTBA YIIPABIEHUS, TOJBKO YCTPONCTBO yIpaBJIeHHUs
NOJIy4aeT TEMIIEPATY Py, U3MEPEHHYIO OJIOKOM H3MEpEHHsI TEMIIEPATypPhl, U

YCTPOMCTBO YIPABJIEHUS] U3MEHsIET BXOJHbIE 3HAYEHHs] B 4acTh BBOAA MH(OpMAIMK Ha
OCHOBAHUH TeMIIePaTyPhI TSl peryTUpoBKH 3(H(PEKTUBHOTO 3HAYEHHSI 3aPSITHOTO TOKA, KOTOPBIH
MOJTAE€TCSA B UICTOYHUK MUTAHUS.

13. Cnoco® ynpaBieHus: OJI0Ka MATAHUS IJIs1 @3PO30JIBHOIO HHTAJSITOPA, IPU 3TOM OJIOK
MTUTAHUS CONEPIKUT:

KOpIIyC;

UCTOYHUK TMHUTAHUS, KOTOPBIH BBIMOJHEH C BO3MOXKHOCTBIO PAa3psiAKHU SHEPTUU B
Harpy3ky st oOpa3oBaHMs a’po30Jisl M3 a’3po30J1e00pasyrolIero HMCTOYHHKA M KOTOPBIH
pasMelleH B KOPIyCE,

y3€1 BBIBOAOB [UIsl Pa3psKM, BbBINOJHEHHBI C BO3MOXKHOCTBEO 3JIEKTPUYECKOTO
COEIMHEHUS HATPY3KU C UCTOYHUKOM MUTAHUS,

Y3€J1 BbIBOAOB [JIA 3apsiiKu, BBITIOJIHEHHBIH C BO3MOKHOCTBIO SJICKTPUICCKOro
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COCIMHEHMUs] MCTOYHUKA MUTAHHWA C BHEIIHMM HMCTOYHUKOM IUTAHHUS M OTAENIBHO OT y3ja
BBIBOZIOB JIJIs1 PA3pPsAKU; U

ONIOK M3MepeHHsl TEMIIEPATYPhL, Pa3MEIIEHHbIN B KOPITyCe, ISl H3MEPEHHsT TEMIIEPaTyPbl
UCTOYHUKA MTUTAHUS,

npHYeM Crocod yrpaBiaeHUsT COAEPIKUT:

STall U3MEPEHUs TEMIIepaTypbl IJsl U3MEPEHUs TeMIEepaTypbl HMCTOYHUKA ITUTAHUS
HIOCPEZICTBOM OJIOKA U3MEPEHUsI TEMIIEPATyPhI; 1

STam PeryJupoBKUA 3(P(PEKTUBHOIO 3HAYEHHs MEPBOrO 3aAPSAHOTO TOKA 1O 3HAUYEHHS
MeHblIe, yeM 3P QeKTHBHOE 3HAYSHUE BTOPOTO 3apsAHOrO TOKA, IPUYEM MEPBbIH 3apsiTHbIA TOK
MOJIa€TCsl B UCTOYHUK MUTAHUA B Clly4ae, KOIla U3MEPEHHOE 3HAUEHNE TEMIIEPATyphl PABHO WIH
BBILIIE [IEPBOrO NOPOra, a BTOPOH 3apsiiHBIA TOK NMOJAETCs B UCTOUYHMK NMUTAHUS B ClIydae, Koraa
U3MEPEHHOE 3HAYEHHUE HIDKE NIEPBOTO MOPOra.

14. KOMIBIOTEPHO-YUTAEMBII HOCUTEND JaHHBIX, COAEPKALUI NPOrpaMMy yIPaBICHUs
O50Ka MUTAaHUS AJIS1 a3PO30JIbHOTO UHTAJISITOPA, TIPH STOM OJIOK MUTAHUS COINESPIKHT:

KOPIIyC;

UCTOYHUK IHTAHMs, KOTOPBIA BBINOJHEH C BO3MOXKHOCTBK) pAaspsiAKd SHEPruu B
HArpy3Ky At OoOpa3oBaHMS adpo30Jisl M3 a3p030Je00pasyroIlero HCTOYHMKA U KOTOPBIH
pasMeIlEeH B KOPIYCE,

y3€l BBIBOAOB MU PAa3psiAKU, BBINOJHEHHBIM C BO3MOXHOCTBH) OJJIEKTPUYECKOIO
COEIMHEHMs HATPY3KHU C UCTOYHUKOM MTUTAHUS,

y3€ll BBIBOAOB [JIsl 3apsiKH, BBINOJHEHHbI C BO3MOXHOCTBIO OJJIEKTPUYECKOIO
COCIMHEHHUs] MCTOYHUKA IUTAHHWA C BHEIIHMM MCTOYHUKOM IIUTAHUS MU OTAENBHO OT Yy3ja
BBIBOZIOB JUJIs PA3pPsAKU; U

OJIOK M3MepeHUsI TEMIIEPaTyPhl, PA3MEIIEHHBIN B KOPIyCe, AT H3MEPEHUs TEMIIePaTyPbl
UCTOYHUKA MTUTAHUS,

NpUYeM MporpaMMa yrpaBJIeHUs] UMEET LeNbl0 o0ecreueHrne BO3MOKHOCTH KOMITBIOTEPY
BBITIOJIHATD:

STall U3MEPEHUsT TeMIlepaTypbl IJsl U3MEPEHUs TeMIepaTypbl HMCTOYHUKA IUTAHUS
NOCPEICTBOM OJIOKa U3MEPEHUs TEMIIEPATYPbl; U

3Tam PeryJupoBKUA 3(P(PEKTUBHOrO 3HAYEHHS IMEPBOTO 3aPSTHOTO TOKA 1O 3HAYEHHS
MeHblIe, YeM 3P PeKTHBHOE 3HAYSHUE BTOPOrO 3apsAHOrO TOKA, IPUYEM MEPBBI 3apsIIHBbIA TOK
MOJIa€TCs B UCTOYHUK MMUTAHUA B Clly4ae, KOIla U3MEPEHHOE 3HAUYEHNE TEMIIEPATyPhbl PABHO WIH
BBILIIE [IEPBOrO NMOPOra, a BTOPOH 3apsiiHBIA TOK NMOJAETCS B UCTOUYHMK NMUTAHUS B ClIydae, KOraa
U3MEPEHHOE 3HAYEHHUE HIDKE NIEPBOTO MOPOra.

ITo noBepeHHOCTH
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OTYET O IATEHTHOM IIOUCKE  [HoMep eBpasuiickoii 3asBKu:

(crarsa 15(3) EAITK u npasuno 42 ITareHTHOH HHCTPYKUMH K

EAIIK) 202290232

A. KIIACCUDHKALVIA TTIPEJMETA W30BPETEHUS:
A24F 47/00 (2020.01)
HO02J 7/00 (2006.01)

CornacHo Mexaynapoanoli nateHTHO# kiaccudukauuu (MITK)

b. OBJIACTD TTOUCKA:

ITpocMoTpeHHas AOKyMeHTalus (cucTemMa kinaccupukanuu 1 naaexkcst MITK)
IA24F 47/00, H02J 7/00, HO5B 1/02, HO1M 10/44, 10/46, 10/48, A61M 15/06

(DnexTpoHHas 6a3a JaHHBIX, HCIIOJIBE30BABLIAACS TIPH MOUCKE (Ha3BaHHe Ga3bl H, €CITH, BO3MOXKHO, HCIIOJIB3YeMbIe HOMCKOBBIE TEPMHHEI)
[Espacenet, J-PlatPat

B. JOKYMEHTbBI, CYHUTAIOLIHUECA PEJIJEBAHTHBIMH

Kareropus* CchUIKH Ha IOKYMEHTBI C YKa3aHHEM, TII€ 3T0 BO3MOXHO, PEICBAHTHEIX YacTeH OTHOCHTCA K IYHKTY Ne
A US 2017/0250552 A1 (HUIZHOU KIMREE TECHNOLOGY CO LTD), 31.08.2017, pedepar, 1-14
¢ur. 1-3
A US 9929 586 B2 (KYOCERA CORPORATION), 27.03.2018, pedepar, ur. 2 1-14
A RU 2 676 256 C2 (OHJTUIT MOPPUC ITPOJAKTC C.A.), 26.12.2018, pedepar, dur. 3 1-14
A JP 2017518733 A (PHILIP MORRIS PRODUCTS S.A.), 13.07.2017, onucanue, dur. la, 2 1-14

D TNOCHCAYIOIHC JOKYMCHTBI YKa3aHbl B IIPOAOKCHHHA

«T» - Gonee NO3AHKA KOKYMEHT, OnyOIHKOBAHHBIH MOC/IE JaThl IPHOPHTETA U

* OcoOble KaTeropuH CChUIOYHBIX NOKYMEHTOB:
TNIpUBEACHHBIN 1S IOHHUMaHHS H306peTeHUA

«A» - IOKYMEHT, ONpeAesIomuit o6Imuii ypoBEHb TEXHHKH

«D» - IOKYMEHT, IPHBEACHHDIH B eBPasHiCKOl 3as1BKe «X» - NOKYMEHT, HMeIomui Hanbonee GNHU3KOE OTHOWICHHE K NPEAMETY MOKCKa,
«E» - Gonee paHHKH JOKYMEHT, HO OIyG/IMKOBAHHBIN Ha AATY M0a4H nopouamuit HOBU3HY WM W306peTaTeNbCKHUit YPOBEHB, B3ATHIA B OTACIEHO-
CTH

eBpa3uiickoll 3aABKH HIH NIOCTIE Hee

«O» - IOKYMEHT, OTHOCAIIMHACA K YCTHOMY PacKpbITHIO, 3KCTIOHHPO-
BAHHIO U T.1.

"P" - IOKyMEHT, OnyGIMKOBaHHBIN 10 JATH OAAYH eBpasHHCKON
3a4BKH, HO 110CNE AaThl HCTIPAHBAaEMOro NpHopHTeTa”

«Y» - JOKYMEHT, HMeloiuii Hanbornee 6/IM3K0e OTHOIMEHHE K NPEAMETY MOHMCKa,
nopovaiuit H306peTaTeNbCKuii YPOBEHb B COYETaHHH C IPYTHMH JIOKYMEH-
TaMH TOH K€ KaTeropHu

«&» - HOKYMEHT, ABJAIOIMUICA NATCHTOM-aHaJIOroM

«L» - NOKYMEHT, NPHBEICHHEIN B APYTHX LEIAX

Jara nposeienus narentHoro noncka: 02/06/2022

VIo/IHOMOYEHHOE TUIO:
HauansHUK OTAENIa MEXAHHKH,
(H3UKH U INEKTPOTEXHHKH . ®. Kpsinos
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