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OIIMCAHUE U30BPETEHUA
2420-559140EA/55
TEHEPUPYIOIIEE BABIXAEMbBIF KOMIIOHEHT YCTPOMCTBO, CXEMA
YIIPABJIEHUS, A TAK/KE CIIOCOB YIIPABJIEHUA U ITPOT'PAMMA
YIPABJIEHUSI TEHEPUPYIOIINM BJIBIXAEMBI KOMIIOHEHT
YCTPOHCTBOM

OBJIACTh TEXHHKH, K KOTOPOM OTHOCUTCS U30EPETEHHE

[0001] Hacrosituee n300peTeHre OTHOCUTCS K T€HEPHUPYIOIIEMY BIbIXa€MbIii KOMIIOHEHT
YCTPOHCTBY, K CXE€Me€ YIIPaBJICHHUs, W K CIOcoOy YIpaBiieHHs] M NPOrpaMMme YIpPaBJICHUS
TEHEPHUPYIOIIUM BIbIXa€MbIHi KOMIIOHEHT YCTPOWCTBOM, M, B YACTHOCTU, K TE€HEPHUPYIOLIEMY
BIbIXa€MbIli KOMITOHEHT YCTPOMCTBY, K CXeMe YyIpaBJIeHUs, U K CIOCo0y yIpaBjieHHUs WU
nporpaMMe yIpaBJIEHUs] TEHEPHUPYIOIIUM BIbIXa€MbIli KOMIIOHEHT YCTPOHCTBOM, CIOCOOHBIM
NOJIy4aTh TOYHOE 3HAYCHNUE HANPSDKEHHs OaTapeu M 00ecreYnBaTh HAJAEeKHOCTb TeHEPHPOBAHUS
a3po30J1s.

YPOBEHb TEXHUKU

[0002] HemaBHO BMECTO TpPaIWIMOHHBIX CHUraper ObLIM MPEeJIONKEeHbl TeHePUPYIOLINE
BJIbIXa€MbI{l KOMITOHEHT yCTPONCTBA JJIsl TECHEPUPOBAHUS BABIXAEMOTO KOMIIOHEHTA UCTIAPEHUEM
WIN PACHbUICHHEM HCTOYHUKA apoMaTa, TAaKOro Kak Tadak, WM HCTOYHHKa adpo3oist. Takoe
TeHEepUpYIOLlee BIBIXAaEMbli KOMIIOHEHT YCTPONCTBO HMEET HArpy3Ky Uil MCMApeHHs] WU
pacmbUICHUsT KMCTOYHMKA apoMara WIIM HWCTOYHUKA a’PO30Jisl, WCTOYHUK IUTAHUS IS
MOJBENICHHUS] JJIEKTPO’HEPTMM K HArpy3ke, CXeMy YIpPAaBJI€HUs AJsl BBINOJHEHUs OIlepaluu
yIpaBJIEHUs] YCTPONUCTBOM, U TakK Aajiee.

[0003] B IlatenTHoM JlokyMeHTe 1 packpbITO 3JEKTPOHHOE KYPHUTENBbHOE YCTPOMCTBO,
UMeIOLIIee HarpeBaTelib, 0aTapero 1 yIpasJsioLee yCTPOHCTBO.

bonee KOHKpPETHO, pAacKphITa TEXHOJOTUS ONTUMM3ALUU TE€HEPUPOBAHUS adPO30JIs
BbIBEIEHUEM 3HAYEHUs HANPsDKEHUs OaTaped M3 MHOTOYMCICHHBIX 3HAYEHHH HaIpPsDKEHUS,
U3MEPEHHBIX MJI 3aTsDKKU  TIOJIb30BaTeNIieM 3JIEKTPOHHOTO KYpPUTENbHOIO YyCTPOMCTBA H
U3MEHEeHUEeM yCIIoBuil pabotsl B ycioBusix PWM-—ynpasnenus (1M, mupoTHO—MMITYJIECHON
MOZYJISILIAN ) TSI CIICAYIOINEH 3aTsKKU Ha OCHOBE BBIBEIEHHOT'O 3HAYCHUS HAMPSIKEHUSI.

[0004] [TTarenTtHbiit JokymenT 1] US2016/0213066A 1

[0005] OcrartouHblli ypOBEeHb 3apsiia OaTapeud CHUXKAETCs Mo Mepe paspsima. UroObl
CTa0WIIbHO BBIMIOJIHATh T€HEPUPOBAHUE A3PO30JIsI HE3AaBUCHMO OT OCTATOYHOTO YPOBHS 3apsiaa
Oatapen, MPEANOYTHUTEIBPHO KOPPEKTUPOBATh IMOABOAMMYIO K HArpEBATENI0 3JIEKTPOIHEPTHIO
co0Opa3HO OCTAaTOYHOMY YPOBHIO 3apsima Oartapeu C ucmonb3oBanueM PWM-ynpaeneHust u
TOMY MOAOOHOTO.

[0006] CoorBeTrcTBeHHO KOH(puUTryparuu coriaacHo [latenTHOMy JlokyMeHTy 1, 3HaueHue
HaNpsDKEeHUsT OaTaper BBIBOAWTCS M3 MHOTOYHCICHHBIX 3HAYSHHH HATPSDKEHUS, W3MEPEHHBIX
npu 3aTspkke. [1o3TOMy He ICHO, UCIONB3YETCsl JIU [JIsl BBIBEJEHUS 3HAUYCHUS] HAIPsDKEHUS
Oatapen nuOO HamNpsDKEHHWE PA30OMKHYTOH LENH, KOTOPOE IOJIYy4eHO Oe3 3JIEKTPUYECKOro

COCAVMHCHN UCTOYHUKA MUTAHUA U HArpEBATCIIA, b0 Halpsi>KEHUE 3aMKHYTOﬁ e, KOTOpOEC



MOJIY4€HO TPH 3JIEKTPHUYECKOM COSTUHEHUH MCTOYHHMKA MUTAHHU M HarpeBaTelis, Win ke oda u3
Hux. IlockonpKky Ha HamnpspKeHHE 3aMKHYTOH LN BJIMSET BHYTPEHHEE CONPOTHUBIICHUE
UCTOYHUKA TMUTAHWSA, 3HAYEHUE HANPSDKEHMS 3aMKHYTOH LeNH OTJIMYAeTCs OT HampsKEeHUs
Pa30MKHYTOH LIenmHu. DTO 3HAYUT, YTO COTJIACHO COOTHOLIEHUIO HAINPSKEHUs PA3OMKHYTOH LieTn
U HanpsDKeHWs 3aMKHYTOM ILeNM, KOTOpble BKJIOYAIOTCS B MHOTIOYHCIEHHbIE 3HAYECHUS
HANpsDKeHUs, 3HaYeHHWEe HaNpsDKeHHs OaTaped, KOTOPO€ BBIBOAMTCS, MOXKET BapbHPOBATb.
ITockobKy 3Hau€HUE HANpPsDKEHUS, KOTOPOE BBIBOAUTCSA, KAaK OMMCAHO BBINIE, CKOpEe BCEro
OTKJIOHSIETCSI OT (DAKTUYECKOTO 3HAYEHHUs, CYINECTBYET Takas MpoOieMa, YTO CHUXKAETCs
HAJIe’KHOCTh TEHEPUPOBAHUS a3PO30JIsl.

[0007] TToaToMy 1ieJib HACTOSIIIErO M300pPETeHUsT COCTOUT B CO3aHUU TE€HEPUPYIOLIErO
BIBIXa€MbIHi KOMIIOHEHT YCTPOHCTBA, CXEMbI YIIPABJICHHS, U CIIOCO0a YIPABIEHHUS U MTPOrPaMMBbl
YIPaBJICHUS] TE€HEPUPYIOIIMM BIbIXa€MbIi KOMIIOHEHT YCTPOHCTBOM, CIIOCOOHBIM MOJyYaThb
TOYHOE 3HAYCHUE HAIPSDKEHHsI OaTapen U 00ecreYnBaTh HaIe)KHOCTb TeHEPUPOBAHUS a3PO30JIsL.

CYHIHOCTD U30BPETEHMA

[0008] CornmacHO OIHOMY acCHeKTy HW300peTeHus, NPEACTABICHO TIeHEPUPYIOIIee
BIBIXa€MbIli KOMIIOHEHT YCTPOHCTBO, BKJIOYAIOLIEE: NCTOYHUK MUTAHUS, HArPY304YHAsl IPYIINa,
BKJIFOYAOIAasi HArPy3Ky, BBIOJHEHHYID C BO3MOJKHOCTBIO HCIAPEHMS WJIH PaCHbUICHUS]
HCTOYHHKA BIBIXa€MOTO KOMITOHEHTA JIEHCTBUEM 3JIEKTPOIHEPTUN OT UCTOUYHUKA MTUTAHUS; OJIOK
HACTPONKH, BBITIOJHEHHBIH C BO3MOJKHOCTBIO KOPPEKTUPOBAHUS 3HAYEHUS WIU (OPMBI BOJHBI
HANpsDKEHUs], TOABOAMMOrO K HAarpy3Ke;, U CXeMY YIPaBJIEHHUs, BBIITOJHEHHYIO C BO3SMOXKHOCTBIO
NOJIy4aTh 3HAUEHUE HANPSDKEHUS UCTOYHHUKA MMUTAHMS, IIPUYEM CXeMa YIIPABIIEHHS BBITOJHSET:
nporecc (al) monmydeHus 3HA4YEHUS HANpPSDKEHUS HCTOYHUKA TNHMTAHHUS 3aMKHYTOH ILeTu B
COCTOSIHUM 3aMKHYTOH IlenmM, B KOTOPOM MCTOYHUK IUTaHWS M Harpy3o4yHas rpymnmna
SJIEKTPUYUECKH COEAMHEHBI; U mpouecc (a2) ympapyieHus: 0JIOKOM HACTPONKH Ha OCHOBE 3HAUSHHUS
HAaIpsDKEHUsS] 3AMKHYTON LIeTIH.

[0013] (Onucanue TEpMUHOB)

TepmuH «reHepupyroliee BIBIXAEMbI KOMIIOHEHT YCTPOMCTBO» MOXKET O3HaydaTb
YCTPOHCTBO JUISI T€HEPUPOBAHUS BABIXa€MOTO KOMIIOHEHTA HWCIAPEHHEM WJIH PacCIbUICHUEM
UCTOYHHKA apoOMaTra, TAaKOro Kak Tabak, WIM MCTOYHUKA a3pO30Jisi, MM MOXKET MPENCTaBIIAThH
co0OW  ONHOKOPIYCHOE W3AENHe, WIM MOXET OBbITb yCTPOHCTBOM, COCTaBIIEHHBIM
MHOTOYHCJICHHBIMA KOMIIOHEHTaMHu (OJIOKaMu), KOTOpPbIE MOTYT OBITh COEAMHEHBI, Oyaydu
UCTIONIb3YEMBIMH KaK OHO H3IETIHE.

TepMHH «MCTOYHUK NMHUTAHUS» MOApPasyMeBaeT OJIOK, CIy)KallMi B Ka4eCTBE MCTOYHHKA
3JNIEKTPUYECKON 3HEPTUH, U BKIIOYAET OaTapero, KOHIEHcaTop U ToMy noaobHble. Hampumep, B
KadecTBe Oarapen MOXKET OBbITh MCIOJB30BaHA BTOPUYHAs OaTapesi, Takasl KakK JIMTHI—HOHHBINA
aKkymyJsITop. BTopuuHast Oarapest MOKET MNpencTaBisTh coOOil OaTapero, BKIIFOYAIOIIYIO
NOJIOXKUTENIBHBIM ~ 3JIGKTPOA,  OTPULATENbHBIH  3JIEKTPOJ,  CemapaTrop,  OTAEISIOIUIN
MIOJIOXKUTEIIBHBIN 3JIEKTPO M OTPULIATENBHBIN 3JEKTPOX APYT OT APYra, U 3JIEKTPOIUTHUECKUN
pacTBOp WM HOHHYIO JKUIKOCTb. DJIEKTPOJMT WJIM HMOHHAS JKMIKOCTh MOTYT IPENCTABISATH

co0oM, Hampumep, pacTBOp, COAEpXNAIMUN BJIEKTPONUT. B JUTUH-MOHHOM aKKyMyJSITOpe



MOJIOXKUTEJIBbHBIA 3JIEKTPOA BBIINOJHEH W3 MaTepHuasla MOJIOKUTENBHOIO 3JIEKTPOAA, TAKOrO Kak
OKCHJ JIUTUS, W OTPHULATENbHBIA OJEKTPOA BBINOJHEH U3 MaTepuala OTPULIATEIBHOTO
3JIEKTPOJA, TAKOTO Kak rpaduT. DIEKTPOJUTHUECKUII PacTBOP MOKET IPENCTaBIATh COOOM,
HaIrpuMep, OPraHMYeCKU PacTBOPUTENb, COAEpKaIUN coib auths. IIpuMepsl koHAEHCaTOpa
BKJIFOYAIOT JJIEKTPUUECKUI ABYXCIONHBIA KOHAEHCATOP U TOMY NOAOOHbIH. OJHAKO MCTOYHHMK
NUTaHKS HE OTPAHUYMBAETCS STUMH NPHUMEPAMH, U MOXKET OBbITh HCIONb30BaHa JIF00as Apyras
BTOpUYHAs OaTapest, Takast KAK HUKEJIbIUAPUIHBIA aKKYMYJISITOp, TIEpBUYHAS OaTapesi, U1 TOMY
nonoOHbIe.

Tepmun «Harpy3ka» MoApa3yMeBaeT KOMIIOHEHT, KOTOPBIH MOTPeONseT SHEPTHi0 B
AJIEKTPUYUECKOH 1eTH, M KOHKPETHO MUCIONB3YETCs B 3TOH 3asiBKe JJIs1 0003HAYEHUSI KOMIIOHEHTA
IJIaBHBIM 00pa3oM Uil T€HEPUPOBAHUS BIBIXaEMOIO KOMIIOHEHTa. B Harpyske HaxomuTCs
HArpeBaTeNIbHBIN 3JIEMEHT, TAKOH Kak IeHepaTrop Telula, U MOXKET ObITh BKJIIOUEH, HAIpUMED,
SNIEKTPUYECKUN PE3UCTHBHBIN TI'eHepaTop Terula, WHAYKUHUOHHBIA HarpesarenbHbiii  (IH)
3MeMEHT, W ToMy monoOHele. Kpome Toro, Moxer OBITH MPEAYCMOTPEH 3JEMEHT IS
FeHepPUPOBAHUsl BIBIXa€MOIO KOMIIOHEHTA JEHCTBHEM YJBTPA3BYKOBBIX BOJIH, YCTPOMCTBO IJIA
F€HEPUPOBAHUsl BABIXa€MOI'O KOMIIOHEHTAa TIOCPEACTBOM IbE303JIEKTPUYECKOrO 3JIEMEHTA,
pachbUINTENb, ¥ TOMY NMONOOHBIE. B ciydae, korma Harpy3ka yIOMHHAETCSl KaK «HArpy304Hast
rpynmna», B Harpy3O4HyI TIpPyNIy, KPOME HArpy3ku JUisi TE€HEPUPOBAHMUS BABIXA€MOIO
KOMITOHEHTa, MOTYT OBbITh BKIIFOYEHBI JPYTrHe KOMIIOHEHTBI, TAKUE KaK 3JIEMEHT Ui H3JIy4EeHHUs
cBeTa, 3ByKa, BUOpammu, WM TOMy mogoOHoro. B ciydae, kxorma mnpemycMaTpuUBarOTCS
KOMMYHHKAIIMOHHBIN MOAYJIb U TOMY MOJOOHBIE, OHM MOTYT OBbITh BKJIFOYEHBI B HArPy30UHYIO
rpynmny. Kpome TOro, MHKpPOKOMIBIOTEP W TOMY MOAOOHbIE B 3JEKTPUYECKOH LeNn
NPEACTABISIIOT COOOI BCEro JIMIIb 3JIEMEHTBI, KOTOPbIE MOJYyYarT YHEPTHI0 MPU TOIBEACHUH
O4YEHb MAJIOTO TOKA, OAHAKO B 3TOH 3asBKE MPEAIOJAraeTcs, YTO OHU HE BXOIAT B COCTAB
HArpy304HOU IPyMIIbI.

TepmuH «a3po30/b» O3HAYaE€T [OUCMEPCHUI0 MENbYAWIIUX YacCTULl JKUAKOCTU WJIU
TBEPJIOTO BELIECTBA B BO3AYXE.

B orHOmeEHWM «PyHKUMM [AMATHOCTUKH Jerpajaliu», KakK MPaBHIO, NPUMEPHI
aerpaganyy 0atapeu BKIIFOYAOT CHH)KEHHE €MKOCTH M MOBBILICHUE COMpPOTHBIEHHs. PyHKIUSA
IWAarHOCTHKU Jerpajallid MOXeT ObITh, Hampumep, (YHKUMEH MONy4YeHHs 3HAYCHHUS
HAIpsDKEHUsT WCTOYHUKA NWMTAHUS [JIs BBIABIEHUsS CHUXEHUS €MKOCTH, U OIpeeNeHus,
SIBJIIETCS JIW TIOJIyYE€HHOE 3HAYEHHE PABHBIM MM OOJBIINM, YeM 3HAYEHHE HIDKHETO Tpenesa
MPEeABAPUTENILHO ONPEEIEHHOTO KOHTPOJIBHOIO THANa30Ha.

[0014] HanpspkeHne pa30MKHYTOM LIENH BECbMa 3aBUCUT OT OCTATOYHOTO YPOBHS 3apsina
Oatapen. Mexay TeM, Ha HamNpsDKeHWE 3aMKHYTOW IIeNH, KOTOpPOe MpEeAcTaBisieT coOoi
HANpsDKEHHUE BO BpPeMsl paspsifia, BIUSET HE TOJBKO OCTATOYHBIA YpPOBEHb 3apsina Oartapew, HO
TAaK)K€ BHYTPEHHEE CONpPOTHBJIEHHE Oatapen. 3HaueHHWE BHYTPEHHEIO CONpPOTHBIEHHS B
3HAYUTENbHONH Mepe 3aBHCHT OT TEMIepaTypbl M YXYAIIEHUs COCTOsiHMA Oatapeu. Jpyrumu
CJIOBaMHM, HAIPsDKEHHE 3aMKHYTOH LeMU MpencTaBisieT (PAKTUYeCKOe 3HAueHHe HampsKeHUs

Oatapen, OTpaxarollee TeMIeparypy M yxyauieHue cocTosHus. CorlacHO HacTosALeMy



N300pETEHNI0, MOTYT OBITh CO3JaHbI T'€HEPHPYIOLIEEe BIBIXA€MbIii KOMIIOHEHT YCTPONCTBO,
CXeMa VIpaBJIECHUS, M CIOCOO YOpPaBIeHHUs U IporpamMma YIIpaBlIE€HUS TIe€HEPUPYIOLUM
BIIBIXa€MbIi KOMIIOHEHT YCTPOWCTBOM, CIIOCOOHBIE 00ECIeUnBaTh HAJEKHOCTh M€HEPHPOBAHUS
a’po30J1s1 KOPPEKTUPOBAHUEM DPA3JIUYHBIX MEPEMEHHBIX BEJIUYMH, TaKUMX KakK IMOABOAUMOE K
HArpeBaTelll0 HaIpsDKEHUE, HAa OCHOBE HAIPSDKEHUS 3aMKHYTOH LIENH, BMECTO HaNpPsDKCHUS
Pa30OMKHYTOH LIeMu.

KPATKOE OIIMCAHHWE YEPTEXEM

[0015] dur. 1 mnpeacrasisier BUA B pa3pe3e, CXEMATHUYECKH HILIFOCTPUPYIOIIHHA
KOH(DHUIypalmioo TeHEePUPYIOLIEr0 BIbIXa€MbIi KOMIIOHEHT YCTPOWMCTBA COIJIACHO OIHOMY
BapUAHTY OCYLIECTBJICHHS HACTOSIIErO H300PETEHMS.

@ur. 2 npeAcCTaBiIsieT NePCHEeKTUBHBIN BUA, WUIIOCTPUPYIOLIUN NPUMEDP BHEIIHErO BUIA
TeHEPUPYIOLIETrO BbIXa€Mblli KOMIIOHEHT YCTPOMICTBA.

dur. 3 mnpencraBiseT OJIOK—CXeMy, WUIOCTPUPYIOIIYIO TNpuMep KOoH(pUrypauuu
TFeHePUPYIOLIETrO BABIXa€Mblli KOMIIOHEHT YCTPOMICTBA.

Qur. 4 npencrasiaseT BUA B paspese, WUIIOCTPUPYIOLIUN OAWUH NMPUMEP BHYTPEHHETO
CTPOEHUS KapTPHIKHOTO OJIOKA.

@ur. 5 npencTasaseT BUA B pa3pese, WUIIOCTPUPYIOIINN €11e OJUH NPUMEP BHYTPEHHETO
CTPOEHUS KapTPHIKHOTO OJIOKA.

@ur. 6 NpeacTaBisieT BUA, WUIKOCTPUPYIOIIHUN 3JEKTPUUECKYK) CXEMY T'€HEPUPYIOLIEro
BIBIXa€MbI KOMIIOHEHT YCTpPOHCTBa (B COCTOSHMUHU, TA€ COEOUHEHbl OJIOK MUTaHUSA U
KapTPHUIKHBIA OJI0K).

@ur. 7 npeACTaBJAET CXEMATHUYECKYK) IHArpaMmy, WUIIOCTPUPYIOLIYK) KapTPUIAKHBIA
OJOK W 3apsigHOE YCTPOWMCTBO, BBIMOJHEHHBIH C BO3MOKHOCTBIO MPUCOETUHEHUs] K OJIOKY
MUTAHUS U OTCOEUHEHUs OT HETO.

Q@ur. 8 npencrasaseT BUI, WIIOCTPUPYIOIIHUNA 3JIEKTPUUECKYI0 CXEMY I'€HEepPUPYIOILETOo
BIbIXa€MbIli KOMIIOHEHT YCTPOHCTBA (B COCTOSIHUH, TI€ COCOUHEHbI OJIOK MUTAHUS U 3apsaHOE
YCTPOMCTBO).

Qur. 9 mpeacTaBiseT BUI, WUIOCTPUPYIOIIMI B3aUMOCBSI3b MEXKIY HAIPSIKEHUEM,
KOTOpPO€ NMOABOJUTCS K Harpy3Ke, U akTOM BIOXA.

@ur. 10 npexncrasisieT BUI, CXEMATHUYECKH WJUTHOCTPUPYIOIIUI B3aHMMOCBSA3b MEXKIY
BBIXO/IHBIM 3HAYEHUEM AAaTUHUKA BOXA U HAIIPSDKEHUEM, KOTOPOE MOJAETCs HA HAIPY3KYy.

@ur. 11 mpencrasisieT OJIOK—CXeMy, WUTIOCTPUPYIOIIYIO TPUMEpP KOHKPETHOTO MOpSIIKa
NEUCTBUsI T€HEPUPYIOLLETO BABIXaEMbIil KOMIIOHEHT YCTPOUCTBA.

@ur. 12 npencrasiser BUJ, WUTIOCTPUPYIOIINI HEKOTOPBIE TEMIIEPATYPHBIE TUANa30HbI
IUIsl TE€MIIepaTypbl HUCTOYHMKA MUTAHUS M COOTBETCTBYIOILNETO €W MOpsiAKa YHNPaBISIOLINX
TNEHUCTBUM.

@ur. 13 mpencrapisier OJIOK—CXeMy, WUTFOCTPUPYIOLIYIO OAWH TMPUMEP IHATHOCTUKU
JerpagaLuu.

Qur. 14 mpencraBisier OJIOK—CXeMy, WUIOCTPUPYIOMIYIO €Ile OJUH MpUMeEp

KOHKDPETHOIO NOPsiiKa ACUCTBUSL TEHEPUPYIOLIErO BABIXa€Mblli KOMIIOHEHT YCTPOMCTBA.



Qur. 15 npencraBiasier ONOK—CXeMy, HUIFOCTPUPYIOIYIO — IOCJIEAOBATEIbHOCTD
JEUCTBU, KOTOPBIE BBIMIOJIHAIOTCS, KOIZla TEMIIEpaTypa sIBJISI€TCs HEeHOPMaJIbHOM.

Qur. 16 npencraBiusier OJNOK—CXeMy, WUIIOCTPUPYIOYIO — IOCJIENOBATEIbHOCTD
IEeMCTBUH, KOTOPBIE BBIOJIHIIOTCS BO BPEMsI YXYALIEHUs COCTOSIHUS OaTapen.

@ur. 17 npencrasser OJI0K—CXEMy, WILTIOCTPUPYIOIIYIO IPUMEP OMEPALUH 3aPSIIKHU.

@ur. 18A mpeacraBiseT BHUI, CXEMaTHUYECKM WJUIIOCTPUPYIOLINNM COEIUHEHUE MEXKAY
HUCTOYHUKOM NUTAHUS U HArPy3KOU.

Qur. 18B mpeacrasisieT BuA, WUIHOCTPUPYIOIIMM 5KBHUBAJIEHTHYK) MOJENb CXEMBbl
VCTOYHMKA NTUTAHUS.

Qur. 19 npencrasisger BUI, WUIHOCTPUPYIOLIUNA H3MEHEHHUE HAIPSKEHUs 3aMKHYTOHN
LIETTH CO BPEMEHEM, U TOMY IOJJOOHOE.

@ur. 20 npencrasiseT BUA, WIIOCTPUPYIOIIUN B3aMMOCBSI3b MEXIY AETEKTUPOBAHUEM
BJIOXA U YNPABJICHUEM UCTOYHUKOM MMUTAHMUS.

Qur. 21 mnpeacTaBiseT KpPUBYK, WUIIOCTPUPYIOINYI XapakTePUCTUKY paspsna
BTOPHYHON OaTapeu, UCMOb3yeMOH B Ka4eCTBE UCTOUHMKA TTUTAHUS.

Qur. 22A, 22B u 22C npencTaBisilOT BUIABL, WUIKOCTpUpyromue mnpumep PWM-
YIIPABJIEHUs COTJIACHO 3HAYEHUIO HAINPSIKEHUsI NCTOYHUKA MUTAHUS.

@ur. 23 mpeacTaBJsIeT NPUMEP XOAA MOCIENOBATEIBHOIO KOHTPOJII TE€HEPUPYIOLIErO
BJIbIXa€MbIll KOMIIOHEHT YCTPONCTBA.

@ur. 24 mnpencraBiseT BUI AJA Pa3bACHEHUs BapualUi 3HAYEHHs] HaIPsSKEHUs
Pa3OMKHYTOM 1Lemu ¢ 3HAYEHHWs] HANpPsDKEHUs 3aMKHYTOH 1nenu (B TOM  4uCne
HU3KOTEMIIEPATYPHBII EPHON).

OIIMCAHHME BAPUAHTOB OCYIIECTBJIEHWA U30bPETEHUA

[0016] Hwwxke Oynmer ommcaH BapUaHT OCYINECTBJIEHHS HACTOSIIErO H300pPETEHUs CO
ccbulkOM Ha yepTexku. OAHAKO ONKCHIBAEMblE HIDKE KOHKPETHbIE KOHCTPYKLUH U
SNIEKTPUYECKUE CXEMbl MPEACTABISIFOT COOOW  HMCKIIIOYUTEIBHO TMPHMEPbl  HACTOSIIErO
n300peTeHus], 1 HacTosllee n300peTeHne He 00s3aTeNbHO orpanuvmnBaercs umu. Kpome Toro,
najee KOHCTPYKIMOHHBbIC AETajH, B MPHUHLMIE HMEIOIHE OIMHAKOBYIO (YHKLUMIO, OyayT
OMNMCaHbI C OJTHUM U T€M K€ KOJAOBBIM HOMEPOM IMO3ULIMM WM KOAOBBIMM HOMEPAMU MO3ULIUH,
COOTBETCTBYIOIIUMHU JPYr JPYry, OJHAKO, IJIi MPOCTOTBHI PA3bsCHEHMs, WHOINA KOAOBbIE
HOMepa Mo3uIuu OyayT oOmyuieHbl. XOTS KOH(PUrypalMu HEKOTOPBIX YacTed YCTpPOWCTBa
Pa3IUYarOTCs MEXY ONPENEICHHBIM YePTEKOM U IPYTUMHU YEPTEKaMHU, CIeNyeT OTMETUTD, YTO
OHHM HE COCTABJIIOT CYIIECTBEHHOTO PAa3jM4Usl B HACTOSIIEM H300PETEHHH, M MOXKET OBITh
pUMeHeHa JTI00ast KOHUTYpaIHsl.

[0017] 1. KOHOUT YPALTUSA YCTPOUCTBA

I'enepupyromee BAabIXaeMblii KOMIIOHEHT YycTpoucTBO 100 cormacHO HacTosiemy
BapUAHTy UCHOJHEHUs BKMo4aeT 0ok 110 mutanus u kapTpuakHbIid 070K 120, BBITOTHEHHBIN
C BO3MOJKHOCTBIO NMPUCOECAMHEHUS K OJIOKY NMUTAHMS U OTCOEAMHEHHs OT HEero, Kak IOKa3aHo B
@ur. 1 u ®ur. 2. B HacTosIeM BapuaHTe UCIOJIHEHUs NOKa3aH mpumep, B kotopoMm Osok 110

NUTAHUS WM KapTPWKHBIA Onok 120 BBIMONHEHBI MO OTHEIBHOCTH, OHAKO B KadyecTBE



T€HEPUPYIOIIETO BBIXaeMbIil KOMIIOHEHT YCTPOIHCTBA COTJIACHO HACTOALIEMY H300PETEHHIO OHU
MOTYT OBITh BBIITOJIHEHBI OObETMHEHHBIMH.

[0018] OOmas ¢opma reHepUpYIOLIEro BIBIXaeMbIHi KOMIIOHEHT ycTpoiictBa 100 He
ABJIIETCSI KOHKPETHO OIpaHMYEHHON, U OHO MOXKET MMeThb pasnuuHble Gopmbl. Hanpumep, kak
nokazaHo B @ur. 2, reHepupymoliee BAbIXaeMbIi KOMIIOHEHT YCTPOHCTBO MOXKeET ObITh
BBIIOJIHEHO Tak, 4To o0mas ¢opma craHoBUTCS Kpyrioi ¢opmoii. bonee KOHKpPETHO,
TeHepUpyIollee BAbIXaeMbIH KOMIIOHEHT ycTpoiicTBo 100 mnpuobperaer ¢opMmy emuHOro
crepkHsi, korma Omok 110 muTanuss w KapTpumkHbid Onok 120 cCoeoMHEHBI B OCEBOM
Hanpasienun. Ecimu obmas gopma ycTpoiicTBa BhINOJHEHA B (JOpME €IMHOTO CTEPIKHS, Kak
OIMHKCAHO BBIIIE, MOJB30BATEIb MOXET BBIMOJHSATH BIAOX MOJOOHO IOJIb30BATEIIO, KypsILIEMY
TPAAULMOHHYIO curapety. B mpumepe @ur. 2 koHLEBas 4acTh, IOKA3aHHAsl HA MPABON CTOPOHE,
npeacTasisier cobol yacTh 142 MHraJILMOHHOTO KaHajla, U Ha MPOTHUBOMOJIOXKHON KOHIIEBOH
YaCcTH MPENyCMATPUBAET CBETOM3ITyHArONi 00K 40 ISl M3JIy4eHUs] CBETa COTrJIaCHO pabouemy
COCTOSIHUIO YCTPOWCTBa, U T.A. ['eHepupyroliee BABIXa€MbliI KOMIIOHEHT YCTPONCTBO MOXKET
OBITH BBITIOJHEHO TaK, YTO IMOJIb30BATENb MPUCOEANHSAET K 4acTH 142 WHTaJSIMMOHHOTO KaHaja
MYHAIITYK (HE TOKa3aH B YepTeXkax) Uil NMPUMEHEHHUs U BBINIOJIHEHHUS Baoxa. KOHKpeTHbIe
pa3Mepbl YCTPOWCTBA HE SBISIFOTCS OCOOEHHO OrPaHWYEHHBIMH, M, B Ka4yeCTBE MPUMEPA,
IMaMeTP MOXET COCTAaBJIATh OT OKOJIO 15 MM 10 25 MM, 1 o0Imasi AJTMHA MOXKET COCTaBJIATh OT
okosio 50 MM 110 150 MM, Tak, 4TO MOJB30BATENb MOXKET UCIIONB30BATh YCTPOUCTBO, AEPKA €r0 B
pyKe.

[0019] (BJIOK ITMTAHUA)

bnok 110 nuranms BrIOYaeT KOpHycCHbIM d3jgeMeHT 119, ucrounuk 10 nwuranwys,
BCTaBJICHHbI B KOPIIYCHBIM 3j1eMeHT, aatduk 20 Bpoxa, cxemy 50 ympasieHus, U T.J., Kak
nokaszaHo B @ur. 1. bnok 110 nuraHus AOMONHUTENBHO BKJHOYAET HAXXUMHYKO KHONKY 30 H
ceeromsnyqaromuid  6mok 40. OmHAakO HE BCE W3 OTUX OTHAENbHBIX OSJIEMEHTOB SIBJISIOTCS
00s13aTeIbHBIMU KOMITOHEHTAMH T€HEPHPYIOLIEro BIbIXaeMblii KOMIOHEHT yctporictBa 100, u
OJIMH WJIM MHOTHE 3JIEMEHThI MOTYT OBbITh onyuieHbl. Kpome Toro, OuH WM MHOTHE 3JIEMEHThI
MOTYT OBITh Pa3MeIleHbl B KapTpuI:kHOM Ojioke 120, a He B Oyoke 110 muTaHus.

[0020] KopmycHeiii snemernT 119 moxer mnpenctaBisiTh COOOW  ILMUTMHAPHYECKHUI
3JIEMEHT, U XOTsl €r0 MaTepuall He SIBJISAETCS KOHKPETHO OIPAHMYEHHBIM, KOPIYCHBIA 3JIEMEHT
MOJKET OBITh BBIIOJHEH U3 METaJIa HITU IJIACTMACCHI.

[0021] Hcrounmk 10 muTaHWsST MOXKET TPENCTABJISITH COOOH Mmepe3apsiKaeMyro
BTOPHYHYIO OaTapero, Takyl Kak JIUTUH—HMOHHBIH AaKKyMyJIATOP WM HHUKEJIbIHIPHUIHBINA
akkymyssitop (Ni-MH). Hcrounuk 10 nutaHust MokeT ObITb NEpBUYHON OaTapeeil wWim
KOHJIEHCATOPOM, BMecTO BTOpH4YHOW Oarapen. Mcrounnk 10 muTaHWs MOXKET MPENCTABISATH
co00# NCTOYHHK MUTAHWS, pa3MeleHHbIl B O10ke 110 nuranus Tak, 4ToObI OBITh 3aMEHSIEMBbIM,
WJIA MOXKET MPECTABIATh COO0I MCTOYHHMK MUTAHMS, BCTPOCHHBIN B OJIOK MUTAHUS B PE3YJIbTaTe
cbopku. Hucyio nctouHukoB 10 mUTaHHUSI MOXKET COCTABJISATh OUH WK OoJiee.

[0022] [Harumk 20 BOoxa MOXKET TMPEACTaBIsITH COOOH HaT4MK Ui BBIBOIA

npeaABapUTECIIbHO OMPEACICHHOTO BhIXOAHOTO 3HAYCHUA (Haan/IMep, 3HAYUCHU HAIIPSKCHUS U



3HAYEHHs TOKA), HaIPHMep, COrJIACHO PacXoy MOTOKA W/MIIN CKOPOCTH TE€UYEHUS ras3a, KOTOPbIH
npoxoauT uepe3 Hero. Jlatuuk 20 BOOXa MCHOJIB3YETCS IJs1 AETEKTUPOBAHUS BBITOIHSIEMOIO
MOJIb30BATEIeM akTa 3aTsDKKU (akta Broxa). B kadectBe marymka 20 Bmoxa MOTYT OBITh
UCTIONBb30BAaHbl  PAa3HOOOpAa3Hble MAaTYMKH, M AN TpuUMepa MOTIYT OBbITb IPUMEHEHbI
MHUKPO(OHHBIN €MKOCTHBIN aTYHK, JATYUK PACXOa MOTOKA, WK TOMY NOAOOHBIE.

[0023] Haxumnas kHomka 30 mpencraBisier coOOW KHONKY, KOTOpask MOXET OBbITh
IpUBENEHA B ACHCTBUE MOJb3OBAaTeNeM. XOTs KHOMNKA YIOMHUHAETCs KaK HaXXMMHasl KHOIIKA,
KHOMKA HE OrpPaHUYMBAETCS [ETalbl0, HUMEIINEeH 4YacTb KHOMKH, KOTOpas [BWKETCS IIpU
HAKaTUH, ¥ MOXKET MPEACTaBISITh COOOW YCTPOMCTBO BBOAA, TAKOE KAaK CEHCOPHAs KHOIIKA.
ITonoxxenue pasmeleHns: HAXKUMHON KHOINKY 30 Takske He sABJISIETCS] KOHKPETHO OIPAHUYEHHBIM,
U HAQXKMMHAsT KHOIMKAa MOXeT OBbITh pa3MelleHa B MPOHM3BOJLHOM TOJOXKEHHH Ha KOpIyce
TeHEPUPYIOLIEro BABIXAa€MbII KOMIOHEHT ycTpoiictBa 100. B kauecTBe mpumepa, HaKUMHas
kHoMKa 30 MOkeT OBbITh pa3MelieHa Ha OOKOBOI MOBEPXHOCTH KOPIYCHOTO 3yieMenTa 119 6moka
110 muTaHWs Tak, 4YTO TOJB30BATENIb MOXKET JIETKO BO3NEHCTBOBaTh Ha Hee. MoryT OBbITh
NPEAYyCMOTPEHbI MHOTOYHCJICHHBIE HAXXKHMHbIE KHOMKH 30 (yCTpOHCTBa BBOJAA ISl TIOJTYYEHUS
BXOJTHOW KOMAaHbI OT MOJIb30BATEJISN).

[0024] Cseroumsnyuaromuii 6ok 40 BKIIIOYAeT OJWUH WJIM MHOTHE WCTOYHUKU CBETa
(manpumep, LED®I), 1 nmpeaHa3HavyeH ISl U3JIYYSHHUS CBETa B MPEABAPUTEILHO OMPEIEICHHOM
pexXuMe B MPEABAPUTENBHO OnpeneneHHoe speMs. Hanpumep, B OHOM BapHaHTE MCIOJHEHUS
NPEANOYTUTENBHO, YTOOBI CBETOM3NYYAOIUN OJOK OBbUT BBIIOJHEH C BO3MOKHOCTBIO
U3JIyYeHUs] CBETa C MHOTOYMCIEHHBIMH  nBeTtamMu. llpumepbl  (QYHKIMOHMPOBAHUS
cBerousiydarouiero Omoka 40 BKIOYAIOT (YHKIMIO H3BELIEHUs IOJNb30BATENsl O TEKYINEM
pe’kuMe NeicTBUS yCTPONCTBA, (PYHKIMIO OMOBELIEHHs MTOJIb30BATENsI O MOSBIEHUH OTKJIOHEHUS
OT HOPMBI, €CJIM BO3HHKAET HEUCNPABHOCTh, U T.I. Kpome Toro, ¢ yuerom sTux (pyHKIMH, B
Ka4eCTBe M3BELIAIOINEr0 YCTPOMCTBA, KOTOpOE NPEAYCMAaTPUBAETCsl B TE€HEPUPYIOIIEM
BIbIXa€MbIli KOMIIOHEHT ycTpoiicTBe 100, KpoMe CBETOM3IIyHaromero 0Jioka, Halmpumep, MOKET
OBITh UCTMOJIB30BAHO OHO M3 BUOPAILIMOHHOTO YCTPOMCTBA JJIsl CO3AaHMsI BUOpAIMH, 3BYKOBOTO
YCTPOHCTBA JUIsi 3BYKOBOTO CHTHAJa, OTOOpaKarOLIEro YCTPOWCTBA JJIsl  OTOOpaKeHHs
NPEABAPUTENLHO ONpeAeNeHHON uH(OpManuu, W T.J., WIM HX KoMOuHaiws. B kadecTse
npuMepa, CBETOM3ydaromuii 6ok 40 MoxxeT ObITh pa3MelIeH Ha KOHIeBOH wactu Osoka 110
nuTaHus. B remepupyromeM BAbIXa€Mblil KOMIIOHEHT ycTpoiicTee 100, ecnu cBeTOM3Iy4aromui
o5ok 40, pa3sMeleHHbIN Ha MPOTHBOIOJIOKHON KOHIIEBOM YaCTH OTHOCUTENIbHO KOHIIEBOH YacTH,
I7€ HAaXOIWUTCs 4acTb 142 HMHragsiquOHHOIO KaHaja, U3JydaeT CBET COIVIACHO BBINOJHAEMOMY
MOJI30BATENIEM aKTy BAOXA, IMOJb30BATENlb MOXET JIETKO BABIXaTb BABIXAEMBbIM KOMIIOHEHT
No00HO MOJIB30BATEINIO, KYPSIIEMY TPAIULIHOHHYIO CHUTapeTy.

[0025] Pur. 3 mpencraBisieT OIOK—CXEMY, WLIFOCTPUPYIOIYIO MPUMEDP KOHPUTYpPALIUH
TeHEPUPYIOLIErO BABIXA€MbIN KOMIIOHEHT yCcTporicTsa. Kak nokazano B @ur. 3, reHepupymolee
BJIbIXa€MbIll KOMIIOHEHT ycTpoucTBo 100 BkIrOUaeT TeMnepaTypHbIM naTtduk 61, matumk 62
HAIpPsDKEHUs], U T.J., KPOME BBIIIEYOMIHYTBIX KOMIIOHEHTOB.

[0026] TemneparypHslii gatuuk 61 mpexncraBisgeT cOOONH AATUMK IJIS TTOJNYUEHHS WIIH



OLIEHKH TEMIIepaTypbl TPENBAPUTEIBHO  OMNPENEeNeHHOro OOBeKTa, HAXOMSIErocss B
FeHePUPYIOLIEM BABIXaeMbIii KOMIOHEHT ycrpoiicTee 100. Temneparyphblii gatuuk 61 moxer
NPEACTaBIATh COOOH MAaTUHK Ui U3MEPEHUsl TeMIlepaTypbl UCTOYHUKA 10 MUTaHUSA, WIN MOXET
OBITh JATYMKOM JJII U3MEPEHHUs] TeMIepaTypbl HHOTO 0ObeKTa, HeXenn UCTOYHHUK 10 muTaHus.
Kpome Toro, BMecTo pasMelieHHs! CNELUAIbHO MPEeJHA3HAYEHHOrO TeMIEepPaTypHOro AaT4HKa,
HarpuMep, MOKeT ObITh HCIIONIb30BAaH JAETEKTOP TEMIIEPATYPbl, BCTPOSHHBIH B MPEABAPHTEIBHO
ONpPEAENICHHBbI KOMIIOHEHT 3JIEKTPUYECKONW cxeMbl. KOHKpEeTHBIN Npolecc, OCHOBAHHBIN Ha
BBIXOJHOM CHTHAJIe TeMIlepaTypHoro natuumka ©O1, Oymer omwmcaH Hwke. B kadectse
TEeMIepaTypHOro natdvka 61 MOryT ObITh NMPUMEHEHBI, HANPHMEpP, TEPMHUCTOp, TEPMOIapa,
pe3ucTuBHBIA TepmoMmeTp, uHTerpanbHblii (IC) cencop Temmeparypel, WM TOMY HOIOOHBIE,
OJIHAKO TEeMIEPATYPHBIN JATUUK 3TUM HE OrpaHUYUBAETCA. UHCIIO TeMIEpaTypHBIX 1aTYUKOB 61
HE OTPaHUYMBAETCS OTHUM, H MOJKET COCTABJISITh JIBA HJIH OoJiee.

[0027] Hatuuk 62 HanpsoKeHUS TpencTaBisieT coOOW  JaTyuK JUis  M3MEpPEHUs
HANpPSDKEHUS] NCTOYHHMKA MUTAHUS, B Ka4eCTBE OJHOrO npumepa. Moxker ObITh MpeayCcMOTpPeH
JATYUK JJIsl HU3MEPEHMs] MPEeABAPUTENIbHO ONPENENIEHHOIO HAMNpSKEHMs, HWHOTO, HEXeNu
HaIpsDKEHUEe UCTOYHMKA NMUTaHus. KOHKpETHBIN mpoLecc, OCHOBAHHBINA HA BBIXOJAHOM CHUTHAJe
natyuka 62 HampspkeHus, Oyner ommcaH Huxke. UnCino AaTyukoB 62 HANMPSDKEHHS TaKKe HE
OrPaHUYMBAETCS OTHUM, U MOXET COCTABJIATH ABA WIIH OoJee.

[0028] I'enepupyroliee BAbIXa€Mblil KOMIIOHEHT yCTpoiicTBO 100 MOKET JOMONHUTENBHO
BKJIFOYATh YCTPOHCTBO PAJUOCBs3U (B YepPTEKax HE MOKA3aHO) W/MIM KOMMYHHUKAIMOHHBIA MTOPT
(B uepTexax He MOKa3aH) AJsl BOSMOXKHOCTH CO3[aHUs COEMHEHHs C BHELTHUM YCTPOHCTBOM, U
T.A., cooOpa3Ho moTpebHOCcTsM. Hampumep, reHepupyroliee BIBIXAa€MbIH KOMIIOHEHT
YCTPOMCTBO MOKET OBITH BBINOJHEHO TAK, YTO 4Yepe3 Hero MOXKET MepelaBaThCsl Ha BHELIHEe
yCTPOMCTBO MH(pOPMALMS O COCTOSHMM HCTOYHHMKA NMUTAHUS, MHPOPMALUsl O BAOXE, H TOMY
nofo0Hasi.

[0029] (KAPTPUJIDKHBII BJIOK)

Kaprpumknenii 6ok 120 mpencraBisier coboi OJIOK, comepsKaliuidi B HEM HCTOYHHK
BJIbIXa€MOI'0 KOMIIOHEHT4, M BKJKOYAeT KOPNYyCHbI saeMeHT 129, pesepeyap 123,
apomarusupyromuii 6ok 130, Harpysky 125 nns ucnapeHusi WM paclbUIEHUs WCTOYHHKA
BIIBIXa€MOI'0 KOMIIOHEHTa, W T.A., Kak Moka3aHo B dur. 1 m ®dur. 4. OgHako He BCce U3
BBILIEYKA3aHHBIX  3JIEMEHTOB  SIBISIFOTCSL  00s3aTebHO  HEOOXOAMMBIMH  KOMIIOHEHTAMH
TEHEPUPYIOLIErO BAbIXa€Mbli KOMMOOHEHT ycrtporictBa 100. B uacTHOCTHM, B HAcCTOsIIEM
BapUaHTE HMCIIOJHEHUs1 OyeT OmMcaH MpUMeEp, B KOTOPOM pa3MeIIeHbl Kak pesepByap 123 mns
TEHEPUPOBAHUS a3p0O30JisI, TaK M apoMmarusupyoomuid Omok 130 pansd  reHepupoBaHUs
apOMaTHYeCKOro KOMIIOHEHTa (TOApPOOHO OMHCHIBAEMBIN HIJKE), OTHAKO MOMKET OBITh
MPEeNyCMOTPEH TOJIbKO OUH U3 HUX.

[0030] CornacHO OCHOBHOMY Ha3HAa4YeHHWIO KapTpumakHoro Ojoka 120, B mopsiake
IpuMepa, CHadajlla, B Ka4deCTBe IEPBOM CTaAWM, HCTOYHUK a’pO30Jis, COAEPIKALIUNCSA B
pesepByape 123, ucnapsieTcss win pacnbuisgeTcss Bo3aeicTeuem Harpysku 125. Ilocne storo, B

Ka4decTBe BTOPOH CTaauH, 0Opa3oBaHHBIM a’p030Jb MPOTEKAET B apoMaTu3upyromui o6mok 130



TaK, 4YTO AO00ABJISAETCS] KYPUTENbHBIM apoOMAaTUYeCKHH KOMIIOHEHT, M B KOHEYHOM UTOTe
BJIbIXa€TCsl PTOM MOJIb30BATEIA.

[0031] Kopmycubiii snaemeHt 129 (cmotrpu Pur. 4) MoXeT NpeAcTaBiIsAsTb COOOM
LUJIUHAPUYECKUM 3JIEMEHT, U XOTsl €ro MaTepuhall HE SIBJSIETCSl KOHKPETHO OrPAHUYEHHBIM,
KOPIYCHBIH 3J€MEHT MOXKeT ObITh BBIIOJHEH U3 MeTaula Win IutactMaccbl.  Popma
HONEPEYHOr0 CeUeHMsl KOPIYCHOTro 3jieMeHTa 129 MoxkeT ObITh Takoil e, KaK y KOPITyCHOIO
snemenTa 119 Gnoka 110 murtanus. beuto onmcaHo, 4TO KapTpuakHbIA 0ok 120 MoxxeT ObITh
coenuHeH ¢ Onokom 110 mutanus. Bojee KOHKpETHO, B KadecTBE MpHUMeEpa, COSAMHUTENIbHAS
yacte 121, mpenycMOTpeHHast Ha OJHOM KOHIE KapTpumkHOro Oyoka 120, MoxkeT ¢u3nuecku
COENUHSITLCS C COENUHUTENIbHON 4acThi0 111, Haxomsmeiics Ha OmHOM KoHLE Ojoka 110
nutaHuss. B ®ur. 4 coemuHutenbHas 4acth 121 mokasaHa Kak pe3bOOBas 4YacTh, OIHAKO
HacTosimee H300peTeHne He O0sM3aTeNIbHO OrpaHHYHMBAETCS STHM. BMECTO coenuHeHHs ¢
UCTIOJIb30BAaHUEM Pe3bOOBBIX YacTel, coequHuTeNbHas 4acTh 111 u coenunuTenpHast yacth 121
MOTYT OBITh COENMHEHBI MOCpencTBOM MarHutoB. Korma coenmamTenbHbie yactu 111 u 121
COEAMHAIOTCS, SJIeKTpuueckass cxema B Ojoke 110 muTaHMs W SHeKTpuUYeckas cXeMa B
KapTpuKHOM Osoke 120 MoryT OBITh 3JEKTPHUUECKH COenuHeHbl (4To Oynmer mompoOHO
OTHCAHO).

[0032] Buytpu coegmHuTenpHOM udactu 121, xak mokazaHo B Pur. 4, pasmemaercs
LWTHHAPUYECKUH 3JIeMEHT ¢ 00pa30BaHUEM MPUTOYHOTO OTBEPCTHS ISl TIOCTYIUIEHUS BO3yXa
B OJOK Tak, 4TOOBI OBITH MPOTSDKEHHBIM B OCEBOM HANPABJICHWH KOPIYCHOTO 3yiemMeHTta 129.
Kpowme toro, B coenunuTenpHblii yactu 121 copmupoBansl ogHO miiu MHOTHE oTBepcTHst 121b,
MPOTSKEHHBIE B PAAUAIbHOM HAIPABJICHUU TaK, YTO HAPYKHBIM BO3AYX MOXET IIOCTYIIaTh 4epes3
oreepctue 121b. Ilpurounoe orBepcTie MOKeT OBITH CPOPMUPOBAHO B COENUHUTENBHON HacTu
111 Gnoka 110 nurtanus, a He B coeaMHUTENbHOH uwactu 121 kaprpumkHoro Omoka 120. B
AIbTEPHATUBHOM BapHaHTE, NPUTOYHBIE OTBEPCTHSI MOTYT OBITh IPEOYCMOTPEHBI KakK B
coenuHuTenbHOM uvactu 111 Onoka 110 mwuraHus, Tak MU B COEIMHUTENbHOH Yactu 121
KapTpumKHOro 6oka 120.

[0033] PesepByap 123 mpencraBnisieT coOOH HAKOMUTEJbHBIA 3JEMEHT Uil XPAHEHUsI
MCTOYHMKA a3PO30Jis, KOTOPBIN SBJIAETCA KUIKUM ITPU KOMHATHOH Temneparype. Pesepsyap 123
MOJKET MPENCTABIISATh COOOH MOPHUCTBIN 3IEMEHT, KOTOPBIH BBIIOJIHEH M3 TAKOTO MaTepHala, Kak
NOJIMMEPHAsi TKaHb. B KauecTBe HCTOYHMKA a’po30Jid TaKKe MOXKET ObITh HCIOJIb30BaH
UCTOYHUK, KOTOPBIH SIBJISIETCS] TBEPABIM NP KOMHATHOM TeMIiepaType. 31ech IIIaBHBIM 00pa3om
Oyznet omucana ¢gopma, B KOTOPOH B pe3epByape 123 XpaHUTCS UCTOYHHUK a3pO30Jisi, OTHAKO B
pesepByape 123 MOXKET XpaHUTbCSI HCTOYHUK apOMaTa.

[0034] B kadecTBe HCTOYHHMKA a’pO30Jis, HANPUMEpP, MOKET OBITh WCIOJB30BaH
MHOTOAaTOMHBIM CHHUPT, HA3bIBAEMbIA TINIMLEPUHOM WIM MNPONWICHIJMKONEM, BOAa, W T.A.
HcrouHuk a’po3osii  MOXKET He coaepxkarth JHO0OW apoMaTWyYecKuil KOMIIOHEHT. B
aNbTEPHATHBHOM BAapUAHTE, HCTOYHHUK adPO30Jii MOXKET COIEpKaThb TaOauHBIA CBHIPHEBOMH
MaTepHaj WK KCTPAKT, BBIACTICHHBIN U3 TaAOauHOTO CHIPHEBOIO MaTepHala, KOTOPBIN BBIIENAET

KyPHUTENbHBIM apOMATUUECKUI KOMIIOHEHT, KOTJ]a HAarpeBaeTCsl.
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[0035] B xauecTBe mpumepa, Harpy3ka 125 MoxeT npencTaBisiTh COOOH HarpeBaTeIbHbIHI
3JIEMEHT, TaKOM KaK HarpeBaTellb, YJBTPAa3BYKOBOH 3JIEMEHT Jii T€HEPUPOBAHMsI, HAIPUMED,
MEJIKUX KalleJieK IoJ JeHCTBHE YJbTPAa3BYKOBBIX BOJH, HJIM TOMY MnoxoOHbii. Ilpumepst
HArpeBaTeJIbHOTO 3JIEMEHTA BKJIIOYAOT HarpeBaTeNIbHbIN pe3UCTOp (HanpuMep, HarpeBaTeNIbHYIO
IPOBOJIOKY), KepaMHYECKUN HarpeBarTesib, HarpeBaresib THINAa HHAYKLMOHHOTO HAarpeBaHus, U
ToMy monoOHbli. OnpHako Harpy3ska 125 Moxer mpencTaBisiTh COOOW HArpy3Ky uis
TeHePUPOBAHUS APOMATHYECKOrO KOMIIOHEHTAa U3 UCTOYHHUKA apoMara.

[0036] Konctpykiusi BOkpyr pesepByapa 123 Oymer ommcana Oonee moapoOHo. B
npumepe cornacio @ur. 4 mnpeaycmarpuBaercss GUTHIL 122, 4ToOBI OBITP B KOHTAaKTE C
pesepByapoM 123, u Harpy3ka 125 pasmemeHa Tak, 4TOOBI OKpy:KaThb 4acTh ¢urwis 122.
@uruib 122 npeactapiseT coOOM 3JEMEHT IJIsi BCAChIBAHHUS UCTOYHHKA a3P030Jis U3 pe3epByapa
123 ¢ ucnonb30BaHNEM KaMLBIPHBIX cuil. PuTnib 122 MOXKET IpencTaBisaTh COOOH, HAIPUMED,
CTEKJITHHOE BOJIOKHO, TIOPUCTBIN KE€PAMUYECKUN MaTepuaj, Win ToMmy rnomodHsrid. Korma gacte
¢utuns 122 HarpeBaercs, YIEp)KMBA€Mblii B HEM MWCTOYHHMK a3pO30Jis HCIAPSETCS WU
pacnbuisiercs. Kpome TOro, B BapuaHTe HUCIOJHEHUS, B KOTOPOM MCTOYHUK apoOMaTa XpPaHUTCS B
pesepByape 123, HICTOUHUK apoMaTa UCIIapseTCs WM PACTIBUISIETCS.

[0037] B mpumepe corimacHo Pur. 4 B KauecTBe Harpy3ku 125 pasmemaercs
HarpeBaTeNibHasl MPOBOJIOKA, cCopMupoBaHHAss B Buae cnupaiu. OmHako Harpy3ka 125 He
00s13aTeNbHO  OTPAaHUYMBAETCS KOHKPETHOW (OpMOH, MOKa OHa MOXET TI€HepUpPOBaTh
BIBIXaE€MbIH KOMIIOHEHT, H MOKET OBbITh CPOPMHPOBAHA B IPOU3BOJILHON (opMe.

[0038] Apomarusupyromuii 0Omok 130 mpencraBisier coboii OOk, uUMerOIui
COXpaHsieMbIil B HEM UCTOYHHUK apomMaTa. B kauecTBe KOHKPETHOH KOH(UIypaly MOTyT OBITh
UCIIOJIb30BAHBl Pa3IMyuHble KOHPUIypaly, U apOMaTH3UPYIOIUI OJIOK He SIBIISIETCS KOHKPETHO
orpaHn4yeHHbIM. Hampumep, B KkauecTBe apomarmsupyromero Onoka 130 moxer ObITh
IpeyCMOTPEH CMEHsIeMblii KapTpuk. B nmpumepe cornacao ®@ur. 4 apoMaTu3upyomui 00K
130 umeer nuauHApUYECKUH 3yeMeHT 131, KOTOpBIN 3amOJIHEH MCTOYHMKOM apomara. bosee
KOHKPETHO, 3TOT LUMWJIMHAPUYECKUN deMeHT 131 BKIFO4aeT rieHOuHbIH 3JeMeHT 133 u puibtp
132.

[0039] Hcrounuwk apomara BBITIOJHEH B BuAe (parMeHTa ChIPheBOTO MaTepHaa,
KOTOPBIH MPenCTaBiIsieT COOOH PacTUTENbHBINA MaTepHal, H J0OaBIAET B a3PO30JIb KyPUTEIbHBIN
apoOMaTUYeCKUl KOMIIOHEHT. B kaudecTBe (pparMeHTa CBIPbEBOTO MaTepuasia, KOTOPBIH
COCTAaBJIIET HWCTOYHHUK apoOMaTa, MOXeT ObITh HCIOJNb30BaHA NPECCOBKA, OOpa3oBaHHAs
¢dbopMoBaHHEM TabavyHOTO MaTepualia, TAKOro Kak pe3aHblid Tabak WM TabadHBIA CHIPHEBOM
Marepuaj, B TpaHyJUpOBaHHOH (opme. B anprepHaTHUBHOM BapuaHTe, B KayeCTBE MCTOYHUKA
apomara MOXeT OBITb IPHMEHEHa TIPEecCOBKa, oOpa3oBaHHas (opmoBanueM TabaYHOTO
CBIPbEBOT'O MaTepHaia B JIUCTOBHAHOH ¢dopme. Kpome Toro, parMeHT ChIpbeBOro MaTepuaa,
COCTABJISIFOLIMHA HUCTOYHUK apomara, MOXKET ObITb 0Opa3oBaH M3 WHOTO PACTEHHUS (TAKOTrO Kak
MsITa WIK Tpasa), Hexxkenn Tabak. K ucrounnky apomara MokeT ObITh 1OOABIIEH apOMaTHU3aTOP.

[0040] B mHacrosmieM BapuaHTE€ UCIOJIHEHUs BHYTPH KapTpumkHoro Onoka 120

npenycMmarpuBaercsi mpodoiiuk 127a, kak nmokasaHo B @ur. 4, Tak, 4TO IUIEHOYHBIH 3JIEMEHT
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133 apomarmsupyromero Onoka 130 moxker ObITh paspymeH npoboitHukom 127a. Bonee
KOHKpETHO, mpoOoiHuK 127a mnpencraBinser coOOW LMIMHAPUYECKYIO TMOJNYIH0 ULy, U
copMHpPOBaH Tak, 4TOOBI OBITH CTOCOOHBIM BOH3AThCSI CBOEH MepeaHel KOHIIEBOW CTOPOHOH B
rieHouHbIH 35eMeHT 133. IIpoboiiHuk 127a MOXXeT yaep KUBaThCs Pa3AeNUTENbHBIM 3JIEMEHTOM
1276 nna paspmeneHust kapTpumkHoro Onoka 120 wu  apomarmsupyromero Omoka 130.
PaznenurenbHblii diement 127b mpexacrtaBisier coOOMW, Hampumep, MOJHALETAIBHYI) CMOJY.
Korna npo6oiinuk 127a u apomarmsupyrouuii 0ok 130 cOenuHSAIOTCS, BHYTPU KapTPUAKHOTO
onoka 120 obpasyercst OAMH MPOTOK, U a3PO30Jib, BO3AYX U T.JI. MPOTEKAET B MPOTOK.

[0041] Bonee KOHKpEeTHO, Kak MOKa3aHO B Dur. 4, mMpOTOK COCTaBJIE€H MPUTOYHBIM
orBepctueM 121a, oOpasoBaHHBIM B pe3epByape 123, COCOMHEHHBIM C HUM BHYTPEHHUM
kaHaioM 127c, kaHaiom B mpoOoitHuke 127a, xaHanmoMm B apomMatm3upyromem Osioke 130 u
UHTaJSIMMOHHBIM oTBepcTueM 141 (moapoOHO omumchiBaeMbiM Hipke). Kpome Toro, B ogHOM
BAPUAHTE WCIIOJIHEHHUS] TPEANOYTUTENIbHO, 4TOOBl BHYTpH mpoboitHuka 127a, KOTOpBIH
npeacTaBsieT coOOH TONyK Wy, pa3Mellalach CEeTKa, MMEIOIIas TaKyK IUIOTHOCTb, YTO
HUCTOYHMK apoMaTa HE MOXET MPOXOAUTh 4epe3 Hee. |'eHepupyrouiee BABIXAEMbIiI KOMIIOHEHT
ycTtpoiictBo 100 MoOkeT BKIOYATh 4YacTh 142 MHTAIALMUOHHOIO KaHala, HMEKLIYIO
UHraJsIMOHHOE oTBepcTHe 141, oOpa3oBaHHOE i TOro, 4YTOOBI IOJB30BATENb BIBIXAJ
BABLIXaeMbI KOMIOHEHT. YacTp 142 HHCAISIUOHHOIO KaHajla MOXKET OLITh BBIMOJHEHA C
BO3MO>KHOCTBIO IIPUCOEIUHEHUsI K TeHEPUPYIOLIEMY BIbIXa€Mblli KOMIOHEHT yCTpoHcTBY 100 1
OTCOEIUHEHHUS OT HErO, MJIM MOKET ObITh BBIMOJIHEHA B BHJE €AMHOHN AETaNN C T€HePUPYIOIINUM
BJIbIXa€MbIIl KOMIIOHEHT YCTPOHCTBOM, TO €CThb, HEOTAEIEMOM.

[0042] Kpome TOrO, apoMaTU3HpyrOIMmui OJJOK MOXKET MPeNCTaBJIsITh COOOM, Hampumep,
OJI0K, UMEOLIHI TaKyl0 KOHCTPYKLUIO, KaK Moka3aHo B dur. 5. Apomarusupyromuii 6ok 130’
UMeeT WCTOYHUK apoMaTa, COAEep KallHics B LMIMHAPUYECKOM djeMeHte 131°, u mieHOuHbIH
aneMeHT 133°, pa3MelneHHbIN Ha OJHOM OTKPBITOM KOHILE LIMIMHAPUYECKOro seMeHTa 1317, u
¢unbTp 132, pasMelleHHbId HA JPYyroM OTKPHITOM KoHue. LlunuHapudeckuii sinemeHT 131°
MOJKeT OBITh pa3MelleH B KapTpumkHOM Osioke 120 Tak, 4toObl ObITh 3aMeHsieMbIM. [lpyrue
KOHCTPYKLMOHHBIE feTanu B Dur. 5 ABISIOTCA TAKUMHU ke, Kak B Dur. 4, Tak 4TO NOBTOPHOE
ornucanne ux He notpedyercs. Kpome Toro, B mpumepe cormacHo @ur. 5 mMexnay HapyKHOM
MOBEPXHOCTBIO LMJIMHApPUYECKOro syeMeHta 1317 apomarusmpyromero Omoka 1307 wu
BHYTPEHHEN MOBEPXHOCTBIO KOPIYCHOrO djeMeHTa 129 mMmeercs 3a30p, OAHAKO TAaKOW 3a30p
MOJKeT ObITh He oOpa3oBaH. B 3TOM ciiyuae BO3AyX, KOTOPBIH 3aCachIBA€TCs, MPOXOIUT Yepes3
mumHApH4Yeckuil snemeHT 131°. B kauectBe apomatmsupyromero 6moka 1307 moryt ObITh
npuoOpeTeHbl Ha pBIHKE OJOKH pa3IHYHBIX THIIOB, COAEP)KAlMe WCTOYHHKH apomara
pa3HOOOpa3HBIX THIIOB, TaK YTO MOJKHO TIOMEIaTb €ro B TE€HEPHPYIOLIee BABIXa€MBbIH
KOMIOHEHT ycTpoiicTBO 100 cooOpa3HO MPEeNrnouTEeHUIO TMOJb30BATENI M BBIMOJIHITH BIOX.
Kpome Ttoro, apomarusupyromuii Omok 130 Mosker OBITH BBIIOJHEH TakK, 4YTO, KOrna
apomarmsupyromuii 010k 1307 coemuHsieTcst ¢ KapTpumkHBIM OjjokoM 120, KOHIEBasi 4acTh
apomarusupytomero 0joka 130’ BbicTymaeT HapyKy M OOHa)KaeTcs U3 KOPIYCHOTO 3JIEMEHTa

129. CornacHo 3TOH KOH(Urypauuy, MOCKOJbKY 3aMeHseMblll apoMaTusupyomuii omok 130°
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CIY>KUT KaKk 4YacTb 142 UWHraJALMOHHOIO KaHaja, IOJb30BaTeIb MOXET NPUMEHSTh
FEeHEPUPYIOLIEE BIBIXa€MbIi KOMIOHEHT YyCTpOUCTBO 100 B TIUIMEHWYHBIX YCJIOBUSX, HE
MIPUKACAACh K KOPIIYCHOMY dJ1eMeHTy 129 BO Bpemsi Baoxa.

[0043] (CXEMA VIIPABJIEHIA)

Omnsate co ccpuikoii Ha @ur. 3, cxema 50 ynpapieHUs: T€HEPUPYIOLIErO BBIXAEMbIH
KOMIIOHEHT ycTpoiicTBa 100 MOKeT mpenacTaBisTh cOOOM CXeMy, BKIIIOYAIOIIYIO MPOLECCOp,
MMEIOIINH 3aIIOMUHAIOIIee YCTPOHCTBO U HeHTpanbHell npoueccop (CPU) (oba u3 koTopeIX HE
MIOKA3aHbI B UEPTEXKAX ), PA3JIUYHbIE SJIEKTPUUECKUE cxeMbl, U T.4. [Iporeccop TpedyeTcst TONbKO
KaK KOMIIOHEHT JUIsl BBITIOJHEHHST PA3JIMYHBIX MPOLECCOB OE30THOCUTENILHO €r0 HAMMEHOBAHUS,
U MOXeT ObITh KOMIIOHEHTOM, HasbiBaeMbIM, Hampumep, kak MCU (MHUKPOKOHTPOJUIEPHOE
YCTPOMCTBO), MUKPOKOMIIBIOTED, yrpaBiisitomnasi uHTerpansHas cxema (IC), KOHTpONbHBIN OJIOK,
w1 ToMy nopobubsle. B xauectBe cxembl S0 ymnpaBiieHUs] €IUHBIH KOHTYP YIPABICHUS MOXKET
OBITH MpenHa3HAY€H JUIA BBIMOJHEHUS YIPaBICHUS (PYHKUUSIMU T€HEPUPYIOINEro BJBIXaeMbIH
KOMIIOHEHT ycrpoiictBa 100, WIM MHOTOYMCIICHHBIE CXEMbl VIPABICHHUS MOTYT OBITh
BBIITOJIHEHBI PA3IEJIEHHBIMH JUISI UCTIOJTHEHUS] PAa3HOOOPA3HBIX (PYHKIUIA.

[0044] [Tanee Oyzner onricaHa B KaUeCTBE NMPUMEPa KOHCTPYKIHSL, B KOTOPOH OTHIEIBbHO OT
FEeHePUPYIOLIEr0  BABIXa€MbI KOMIOHEHT ycrpoiictea 100 mpeayCMOTpeHO 3apsnHOe
yctpoiicteo 200. B 3TOM ciydae B YCTpPOWCTBE MOXKET OBITH pa3MeleHa TIiepBas cxema
YIPaBJICHUs,, U B 3apsIHOM YCTPOMCTBE MOXKET OBITh pa3MelleHa BTOpas CXeMa YIIPaBIIEHHS,
TaK, YTO TPEIBAPUTENBHO OINpeneseHHble (DYHKIUH MOTYT BBINOJHATHCS WHAMBUAYAJIbHBIMU
cxemMamu ympasieHus. Mexay TeM, B KadecTBe elle OJHOrO0 NpUMepa KOHCTPYKLUHU
TEHEPUPYIOLIErO0 BABIXAEMBbIM KOMMNOHEHT ycTpoiictBa 100 Takke €CTb BO3MOXKHOCTH
BCTpanBaHMsl (YHKLMU 3apsDKaHUsS B OCHOBHOW KOPIYC YCTPOMHCTBA, M B 3TOM CJIy4ae MOKET
ObITh chopMuUpOBaHa enuHas cxema ympasieHusi. [TomoOHO 3TOMy, B HACTOSIILIEM BapHaHTE
UCTIOJIHEHUsI, COTJIaCHO (U3MYEecKolW KOH(Urypauuu YCTpOHCTBA M T.JA., MOIYT OBITh
NPEAyCMOTPEHbI MHOTOUHCJICHHBIE CXEMbI YIIPABJICHUS, U MOXKET OBbITh HAJJIEKAIUM 00pa3om
U3MEHEHO, KaK pacrpeneuTh MHOrOOOpa3HbIH KOHTPOJIb CPEH CXEM YIPABICHHUS.

[0045] (KOHOUT'YPALMSA SJIEKTPHUYECKOUM CXEMBI)

Hwuxe Oynmer ommcaH mpuMep KOHKPETHOH KOH(UIYpallMd CXEMbl T€HEPHPYIOLIETO
BJIbIXa€MbI KOMIIOHEHT ycTpoiicTBa 100 cornacHO HacCTosLIEMY BapUaHTy HCHOJHEHHS CO
ccpuikoM Ha ueprexu. Kak mokazano B dur. 6, B Ka4eCTBe €IUHON B3JEKTPUYECKON CXEMBbI
TeHEePUPYIOIIETr0 BAbIXaeMblli KOMIOHEHT ycrpoiicTBa 100 cxema 6moka 110 nuranus u cxema
KapTpuKHOTro 010ka 120 mpeacTaBiIeHbl Tak, YTO OHH MOTYT OBbITh COSIMHEHB.

[0046] B cxeme kaptpumxrHOoro 6moka 120 pasmemieHna Harpyska 125, m oba koHma
Harpysku 125 coeauHsIIOTCs ¢ MapoM dJEKTPUYeCKMX BbIBOAOB 121t. B Hacrosmem BapuanTe
WCMIOJIHEHUsI Mapa S3JEKTPUYECKUX BBIBOJAOB 121t cocTaBiseT COEAMHUTENBbHYIO 4YacTb 121 B
IJIAHE 3JIEKTPUYECKOrO COEANHEHUSI.

[0047] B cocraBe cxembl Omoka 110 nutanust npeaycmorpensl 010k yrpasnerus (IC—
KOHTpOJb) SOA, mcrounuk 10 muranumsi, cxema 180 3amuThl, TEepBBIA TNepekoyaTesnb 172,

BTOpOi mepekmouaresns 174, m 1.0 Kak cxemarndecku mnokazaHo B dur. 7, cxema Oioka
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IIUTAHUS BBINIOJIHEHA TakK, 4To K cxeMe Osoka 110 muTaHus nMpHCOenuHSAETCs ONMMCAHHAs BbIIIE
cxeMa KapTpumkHoro Omoka 120, M Takke MOXKET TPUCOEAUHATHCS CXEeMa 3apsaHOro
ycrpotictBa 200 (mogpobHO onuckIBaeMast HIKE).

[0048] Co ccbutkoii omsitb Ha Pur. 6, B cxeme Oyoka 110 muranus cTOpoHa BBICOKOTO
noreHuuana 6moka 110 nuranust u 650k ynpasnennst SOA coenunens! nensto 110a, nensro 110b
u ueneto 110c. Llens 110a coeannsieT cTOpOHY BBICOKOTO NOTEHLMATA UCTOYHMKA 10 nuTaHus u
y3en 156, u nenb 110b coenmusier y3en 156 u y3en 154, u nens 110c coemunsier yzen 154 u
ook SOA ynpasnenusi. Ot y3na 154 orxonut uernb 110d, u uenbto 110d coenuuensr y3en 154 u
cxema 180 3amuTtsl. B neru 110d npenycmoTrpens! nBa nepexmoyarens 172 u 174.

[0049] Mexny uactero menu 110a, coequHEHHON CO CTOPOHOUM BBICOKOTO TMOTEHIIHAA
uctounuka 10 murtanus, u cxemoi 180 3amwmTel pasmerneH pesucrop 161. B umenmu 110b
pasmelneH nepsblil pesuctop 150, u B nenu 110c pasmernen sropoii pesuctop 152. bonee Toro, B
5TOM IPUMEPE OAUH U3 Maphl SJEKTPUYECKUX BbIBOAOB 111t coenunen ¢ y3nom 156, u apyrou
coenuHeH ¢ y3noM 154. Kpowme toro, 610k S0A ynpasienus u 9actsb tenu 110d mexny BTOpbIM
nepexmoyareneM 174 u cxemoit 180 3amuThel coeauHensl nenbto 110e, u B sTol menu 110e
pa3merieH pesuctop 162. Cxema 180 3ammursel u nenb 110a takke coemuHens! nenbio 110f, u B
stoii uenu 110f pasmeren konnencarop 163. B 3ToMm BapuaHTe HCIIOMHEHUS MPENNIOYTHTEIBHO,
9TOOBI OBLTH M3BECTHBI 3HAYEHUS COMPOTHUBJICHUS MEPBOro pesrctopa 150 u BTOporo pesucropa
152, xota Hactosimee m3oOpeTeHne >THUM He orpaHuunBaercs. Ilepsbiii pesuctop 150 moxer
OBITH PE3UCTOPOM, U3BECTHBIM OsIOKy SOA yrpaBieHHs U BHELIHEMY yCTpoicTBy. IlogoOHBIM
oOpasom, BTOpoii pesuctop 152 moxeT ObITh pe3ucTOpoM, n3BecTHEIM 010Ky SOA ynpaBieHus u
BHEIIHEMY yCTpoucTBY. Kpome TOro, 3HaueHHe 3JIEKTPUYECKOrO COMNPOTUBJICHHs MEPBOTO
pesucropa 150 u 3Ha4YeHHE BJIEKTPUYECKOIO CONPOTUBJIEHHS BTOPOro pesucropa 152 moryr
OBbITb OZJTHAKOBBIMH.

[0050] Ilepselii nepexmrovatens 172 30eKTpUIECKH COENUHAET U Pa3beIUHIeT UCTOYHHUK
10 nuranust u Harpy3ky 125. ITepssiii nepexmoyarensb 172 MokeT ObITh BBITIONHEH, HATIPUMED,
kak MOSFET (monieBoii TpaH3UCTOP CO CTPYKTYPOH METaI—OKCHI-TIONYyNPOBOAHUK). [TepBbIit
nepexiodatesib 172 Moxer ObITh MEpeKIroYaTeseM, CIyKALUUM B Ka4eCTBE TaK Ha3bIBAEMOI'O
paspsimioro FET (moneBoro Tpan3ucrtopa). IlepexnmodeHue mnepBoro mnepekimouartens 172
ynpasisiercs: Onokom SOA ympasnenus. bojee KOHKPETHO, €Ciy MepBBIN Mepekrovarens 172
3aMKHYT (TO €CTh, BKJIFOUEH), JIEKTPOIHEPTHS MTOAETCST OT UCTOYHMKA 10 MUTaHUS Ha HArPYy3KY
125; Torma kak eciau nepekiouaTeNb 172 pa3oMKHYT (TO €CTh, BBIKIIOYEH), SJIEKTPOIHEPTHs HE
MOZAETCsL.

[0051] IlepexkmrouyeHne mepBoro nepeksoydatessi 172 MOXKET yrnpaBisTbCS Tak, YTO Ha
Harpy3ke 125 moxer ucnonusatecs PWM (mmporHo—umnynbeHas Moayisinus). OnHaKo, BMECTO
PWM-ynpasneanss, MoxkeT HcnonHATbCS PFM  (4acTOTHO-MMNyJbCHAS — MOXYJISLINS).
IIpopomxurenbHOCTh BKIOUeHHs: PWM-—ynpasnenus u wacrora nepexmrodeHud misi PFM-
yIPaBJIEHUs] MOTYT OBITh HACTPOEHBI COTJIACHO PA3JIMYHBIM ITapaMeTpaM, TAKUM Kak 3HaYeHHE
HanpsbkeHus ucrounuka 10 nutanus. Konkpernas koHpuUrypanus cxembl B OTHOIIEHUH ITEPBOTO

nepexmouatens 172 He 00sA3aTeNbHO OrpaHUYUBAETCS ONMUCHIBAEMON HUXKe KOH(Uryparueu, u
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MOJKET BKJIFOYATh Mapa3uTHbIA quoA. [lapasutHblii 1uoa MOKeT ObITh BBIMOJHEH TakK, 4TO, KOTa
mo00e BHEIIHee YCTPOHCTBO, TAKOE KaK 3apsaHOe YCTPONUCTBO, HE MOAKIIOUEHO, HAMPABIEHHE,
B KOTOPOM TOK M3 HUCTOYHMKA 10 muTaHuUA MpPOTEKAaeT B MAapasUTHBIA AMOA 4depe3 y3en 154,
CTaHOBUTCS OOPATHBIM HAIPABIECHUEM.

[0052] Bropoii nepekntouatens 174 anexTpuuecku COeANHEH ¢ y3ioM 154 uepes nepsbiii
nepekyrouatens 172. Bropoii nmepexmouarens 174 Takke MOXeT ObITh BBINOJHEH, HAIPUMEp,
kak MOSFET, u OviTb mon kontposnem Oioka SOA ynpasneHus. bonee KOHKpETHO, BTOpOH
nepexirodatesb 174 Moxer ObITh CIOCOOEH MePEXONUTh MEKIY PA30OMKHYTHIM COCTOSIHUEM JIJIs
OTKJIFOUEHHUS TOKAa OT CTOPOHBbI HMU3KOTO NOTeHLHWajda HCToYHWKa 10 muTaHus OO CTOPOHBI
BBICOKOT'O MOTEHLMAJA, U 3aMKHYTbIM COCTOSIHUEM ISl POTEKaHHUsI TOKAa OT CTOPOHBI HU3KOTO
noTeHuuansa uctoyHuka 10 muTaHus K CTOPOHE BbICOKOro norteHnuana. Kpome toro, BTOpOii
nepekaroyaTenb 174 MOXET BKIIOYATh MAPA3UTHBIM AMOA, B KOTOPOM HAmlpasleHHE, IO
KOTOPOMY TIPOTEKAaeT TOK /I 3apsAgkd HCcTouHMKa 10 mMuTaHMs, CTAHOBHUTCS OOpPATHBIM
HanpaBJeHUEM.

[0053] B BblmeonucaHHOW KOH(QUIYpaLUMH CXeMbl TOK OT HCTOYHMKA 10 muTaHUs
IJIaBHBIM 00pa3oM MpOXOAMT uepes y3en 156, Harpysky 125, yzen 154 u nepexmouarens 172, B
5TOM MOPSIAKE, U MPOTEKaeT 0OPaTHO K UCTOYHHUKY 10 MUTaHMS, TEM CaMbIM HarpeBasi Harpy3ky
125. Kpome Toro, yactb TOKa OT UCTOYHMKA 10 muTaHus mpoxoauT uepe3 pesuctop 150.
ITosTomy, ecnu 3Hau€HHE CONMPOTUBIEHMs pe3ucropa 150 HACTPOEHO HAa 3HAUUTENBHO Oolee
BBICOKYIO BEJIMYMHY, Y€M 3Ha4Y€HHE COIPOTUBJIEHMs HArpy3ku 125, MOXHO NpenoTBpaTHUTh
NOTEPIO, O0YCIIOBIEHHYIO TOKOM, IPOTEKAOIUM B pe3uctop 150.

[0054] (KOHOUT YPALIMA CXEMBI 3APSITHOI'O YCTPOMCTBA)

Teneppr Huxe OymerT ommcaH NpuUMep KOHKPETHOW KOH(UTypaLMH LEeNd 3apsiiHOTO
yctpoiictBa 200 co ccebutkoit Ha @ur. 8. Kpome Toro, B ®@ur. 8 koHpHUrypauusi cxemMbl CTOPOHBI
osioka 110 nuTaHus SIBJSIETCS] TAKOI ke, Kak B Dur. 6.

[0055] Buewmnsist popma 3apsimHoro ycrpoiicrBa 200 He SBISIETCS OTPAHUYEHHOW, U
MOKeT ObITh BbIOpaHa Mpou3BOJbHASA (opma. B kauecTBe mpumepa, 3apsiaHoe ycrpoicTBo 200
Moxker uMeTh (opmy, monobnyro USB (yHuBepcaibHas MOCHEAOBaTeNIbHAS IIMHA) KapTe
namsityd, uMmeromeir USB-tepmuHai, koTopelii MoxkeT ObiTh coemmneH ¢ USB-moptom. B
Ka4ecTBe elle OJHOTO MpHUMepa, 3apsaHoe yeTpoicTBo 200 MOXKeT UMeTh (OpMY OTIOPHI B BUJIE
JIOTKa U TIOAJEPKUBaHMs OJIOKa MHUTaHUs, Win GopMy KOHTeHHepa Ui pa3sMeLIeHUs OJoKa
nutaHus. B cnyuyae xoHpurypauuu 3apsaHoro ycrpoiicrea 200 B dopme noTKa Ui B Gopme
KOHTelHepa, MPeANOYTUTENbHO, YTOObI BHEINHUH UCTOYHUK 210 mutaHus ObLT BMOHTHPOBAH
BHYTPb 3apsAaHOro ycrpoiictsa 200, u 3apsiAHOE YCTPOMCTBO MMEJIO TAKOW pasMep M BeC, 4TO
MOJIb30BATENIb MOT' ObI HOCHTB 3apsITHOE YCTPOUCTBO C COOOM.

[0056] Kak mnokaszaHo B ®ur. 8, B KauecTBe cxeMbl 3apsiiHOro yctpoiicta 200
npeaycmarpuBaroTces O0nok 250 ympasnenust 3apsaakoit (IC—xoHTpomp 3apsinku), oOpaTHBIN
npeoOpasoBatenb 251 nns npeodpazoBanus nepemeHHoro toka (AC) B nmocrosHHbIN TOK (DC),
KOHBepTOp 253 1l TOBBILEHUS WM CHIKEHUS BBIXOAHOTO HAmNpsDKeHHUs OOpaTHOro

npeobpasoBarens 251, u T.4. 3apsgHoe ycTpoiicTBo 200 MOXKET MPenCcTaBisiTh COOOH 3apsiiHOe
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YCTPOMCTBO, BKJIKOHAKOLIEe UCTOYHUK 210 3apsaHOro TOKA, pa3sMELIEHHbIM B HEM IJIs NMOAAYH
SJIEKTPOSHEPTUU JUIsl 3apsiAKHM, WJIM MOXKET HCIHONb30BaTh €lle OAHO YCTPOWCTBO WU
3JIeKTpOCHAOKEHHE OT MPOMBILUICHHON CeTU KaK BHEIIHWH MCTOYHHUK nuTanus. Kpome Toro, B
ciay4ae, korna UCToyHuk 210 3apsgHOro Toka NpeayCMOTPEH BHYTPH 3apsifHOTO YCTPOMCTBA
200, ¥ BbIIAET MOCTOSIHHBIA TOK, 0OpaTHBIN mpeoOpaszoBarenb 251 MoxkeT He moTpedoBaThCs.
bonee Toro, B 3apsagHOM yctpoiictBe 200 mnpeaycmaTtpuBaroTcsi paruuk 230 Toka Aud
CUMUTBHIBAHUS 3HAYEHUS 3apSIAHOTO TOKA, KOTOPBIM MOAAETCs B UCTOYHUK 10 mMUTaHUsA, U JaTYUK
240 HanpspkeHMsT AJid MOJIyYEHMsI PA3HOCTH HAIPSDKEHUH MEXIy Mapo 3JIEKTPUUYECKHX
BbIBOZIOB 211t (coenuuuTenbHbix yacten 211). JJatunk 240 HanpsoKeHUsT MOJKET ObITh BBITIOJIHEH
CIIOCOOHBIM TMOJTy4YaTh 3HAYEHUE HAMPSKEHUS, KOTOPOE MOIBOAMUTCS K TIEpBOMY pesuctopy 150,
B COBMECTHOM AeiCTBUU cO cxeMol S50 ynpasieHus U nepexnodaresnsamu 172 u 174.

[0057] Bnok 250 ynpaBieHHs 3apsiAKOH MOXKET MPEnCcTaBsATh COOOM OJIOK, MMEIOLIHit
OIHY WJIM MHOTHE (DYHKIMH, BKJIOYAIOIINE, HAPUMEp, NETEKTHPOBAHNE MPUCOCTMHEHUS OJI0Ka
110 muTanus, onpeneNeHne TUIA MPUCOSTUHEHHOTO 00BEKTa, U KOHTPOJb 3apSAKH, HA OCHOBE
3HAYEHHs BBIXOJHOTO CHTHAJA JAaTYMKAa TOKA WM 3HAYEHHs BBIXOJHOTO CHUTHAJA JaTYHMKA
HanpspkeHusi. OHAaKoO, BMECTO 3apsinHOro ycrpoiicrsa 200, il BBIOJHEHUs] OMHOW min Oonee
U3 3TUX (QPyHKUUH MOKET OBITh BBIMONHEH 00K SOA yrnpaBieHHs TeHEPUPYIOIIETO BIbIXaeMbIi
koMmroHeHT ycrpoiictBa 100. [TonpoOHOCTH OTHOCHTEIBHO BBILIEYHIOMSHYTHIX (YHKUHMHA OymyT
ONMUCAaHbI HIKE.

[0058] 2. YITPABJIEHUE PABOTOM

IIpumepsl (QYHKIUI TIeHEpUPYIOLIEro BABIXa€MbI KOMIIOHEHT ycrpoiictBa 100
BKJIFOYAIOT CJIEYIOLIHE.

(al) ynpaBiieHne UCTOYHUKOM MUTAHUS

(a2) ynpaiieHue U3Iy4eHHEM CBETa

(a3) ynpasnenuem paboTOit HA OCHOBE TEMIIEPATYPbl UCTOYHUKA MUTAHUS

(a4) GyHKIMS TUATHOCTHKY Aerpagaliiu

(b1) nerexTHpoOBaHUE NPUCOESAUHEHUS 3aPSIHOTO YCTPONUCTBA

(b2) ynpaBnenue 3apsiakoi

Hanee >Tu QyHKIIIM OYAYT OMUCAHBI B TOM TOPSIKE.

[0059] (al) YmpaBneHre UCTOYHUKOM MTUTAHUS

@yHkuuen cxembl 50 yhpaBieHHs SBJAETCS BBIIOJHEHHWE ONEpPaLUU TMOABEICHUS
BJIEKTPOSHEPTUM K Harpy3ke 125 Ha OCHOBe CHTHaja 3ampoca OT jaartuvka 3ampoca. lloa
JaTYUKOM 3ampoca IMOAPa3yMEBAETCsl NATYUK, CIOCOOHBIM BBIIABATh, HANPHUMEpP, CUTHAN IS
3amnpoca AeUCTBUsS HAarpy3ku 125, a UMEHHO, JaTYMK, KOTOPBIA BBIAAET 3apOC OTHOCUTEIBHO
TeHEPUPOBAaHUsl BABIXaEMOIO KOMIIOHEHTa. boyiee KOHKPETHO, [aT4MK 3ampoca MOXKET
NPEACTaBIATh COOOH, HampuMep, HaKUMHYI KHOMKY 30, KOTOpas MOXeT ObITh HakaTa
nosib3oBatTeneM, Win gatduk 20 BOOXa JUIsl OETEKTUPOBAHMS aKTa BAOXa MOJB30BATEJS.
Hpyrumu crnoBamu, cxema S50 yrpaBieHHsT MOXKET ObITh BBINOJHEHA JJISI BBITIOJTHEHUS
MPeIBAPUTENILHO OMPEIEIEHHON ONepaliy B OTBET HA Ha)KaTUE HAXXUMHOU KHOMKH 30 w/uiu B

OTBET Ha pe3yJbTaT JETEeKTUPOBaHMs AaT4UMKOM 20 BIOXa. 3HaUEHHUE, Kacarolleecs mapaMmerpa
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paboThI HArPy3KH 2, MOXKET ObITh U3MEPEHO MPEIBAPUTENBHO ONPEAETICHHBIM CUETIUKOM.

[0060] B oTHOIIEHMH OKOHYAaHMS TMOAAYH 3JIEKTPOIHEPTUH MOXKET OBbITh BBINOJIHEH
crenyromui  KoHTposb. Muaue rosops, cxema S50 ympaBieHus omnpenesiser, Obulo Jin
JNETEKTUPOBAHO BPEMs BBIKIFOYEHHUS MOJAYU 3JIEKTPOIHEPIMM Ha Harpysky 125, u 3asepruaer
HOAa4y 3JIEKTPOSHEPTHH B CiIydae, Korna ObUl JEeTeKTUPOBAH MOMEHT BPEMEHHU BBIKIIFOYEHUSL.
Cxema 50 ympaBieHUs] MOXKET U3MEPSITh 3HAUEHUE, NMEOIee OTHOIIEHHE K IapaMeTpy padoTel
Harpy3sku 125 (TakoMy, Kak IO MeHbIIeH Mepe OJHO M3 KOJHYECTBAa 3JIEKTPOIHEPIHH,
MOZIBEICHHON K Harpyske, NpOAOJIKUTEIbHOCTH JEHCTBUS HATPY3KU, PACXOJOBAHUS UCTOUHUKA
BIBIXa€MOI'O0 KOMIIOHEHTa, U T.7.). boiee KOHKPETHO, MOMEHT BPEMEHH BBIKJIFOYECHUs MOAAYU
SJNIEKTPOIHEPTHH MOXET OBbITh MOMEHTOM BpeMeHM, Korma natduk 20 BIOXa ONpemesu
OKOHYaHWE AENCTBUS AJs MCMOJIb30BaHMs Harpys3ku. Hampumep, BpeMs BBIKIHOYEHHUS MOXKET
OBITH MOMEHTOM BpPEMEHH, KOraa ObUIO AETEKTHPOBAHO 3aBEPIICHNE aKTa BAOXA IOJIb30BATEIIS.
Kpome Toro, momada »3JEKTPOSHEPTHM MOXET OBbITh MpPEKpalleHa, ecld IeTeKTHUPOBAHO
BBLICBOOOXKIEHNE HAXXUMHOU KHOMKHU 30 mociie HaKaTusl.

[0061] Kpome Toro, OKOHYaHHE TOAAYU SJEKTPOIHEPTHH MOXKET OBITh BBIMOJIHEHO Ha
OCHOBE MCTEUYEHHUsl PacdyeTHOro BpeMeHH. [[pyrumu cioBamy, nojada 3J1€KTPOSHEPIHU MOXKET
OBITH TpeKpalleHa B MOMEHT BPEMEHH, KOrJa B XOH€ IMOAAa4YH 3JIEKTPOIHEPIHMH HCTEKaET
NPEABAPUTENBPHO 3aaHHOE BPEeMsl BBIKJIIOYEHHS. UTOOBI HCIIONHATH KOHTPOJb HAa OCHOBE
PacYeTHOrO BPEMEHH BBIKIFOUEHUs, MOXKET OBITh HACTPOSHO BPEMsI BBIKJIFOUEHU (B IUAINa30HE
mexny 1,0 cexk um 5,0 cek, mpeamoururenpbHo Mexny 1,5 cek u 3,0 cex, u Oonee
MPEINOUTUTENBHO Mexay 1,5 cek u 2,5 cek), onpenessieMoe Ha OCHOBE BpEeMEeHH, TpedyeMoro
IUISL TOTO, YTOOBI OOBIYHBIN ITOJIB30BATENb BBITIOIHIII OJJMH aKT BAOXA.

[0062] IIpumep pacueTHOrO BPEMEHM BBIKIIOUEHHs OyJeT BKpaTIe OMMCAaH CO CCbUIKOM
Ha Qur. 9. ['opu3oHTaNbHAsA OCh NPEACTABISAET BPEMsl, U BEPXHsA 4aCTh MOKA3bIBAET U3MEHEHHE
BEJIMYMHBI BJOXA, U HIXKHsA 4acTh nokasbiBaeT FET—curnan paspsma (COOTBETCTBYHOLIUI
(bopMe BOJIHBI HANPSKEHUS, KOTOPOe MPUIIOKEHO K Harpys3ke). B aTom mpumepe cHauana, koraa
Ha OCHOBE BBIXOJIHOTO CHrHajia natuumka 20 Broxa (BeNIMYHMHA BAOXA M CKOPOCTh BHOXA)
ONpENEeNAeTCs, YTO BAOX HA4YaJICs, HavaJach IOJaya 3JIEKTPO3HEPruM Ha Harpysky. B @wur. 9
BpeMsl t2 MNpeACTaBiasieT MOMEHT BPEMEHHM, KOIrjJa BIOX 3aBeplieH. B ciydae npuMeHeHUs
PacYeTHOrO BPEMEHHU BBIKJIFOUEHHSI, XOTS 3aBEPIICHHE BOXa (PAKTHUECKH OIMPEAENIEHO BO BpeMs
t2, Mmocie HUCTeYEeHHs] IPEIBAPUTENIBHO OMNPEAENEHHOIO PACUYETHOIO BPEMEHM BBIKJIFOUEHUS
(3mecp Bpems tl), momada 3JEKTPOSHEPTHHM NPUHYAMUTENBHO Mpekpamaercs. Ecnu pacueTHoe
BpeMs BBIKJIFOUEHHUsI HACTPOEHO, KAK OMKMCAHO BBILIE, MOXHO COKPATUTh BAPUALMIO KOJUYECTBA
TEeHePUPYEMOr0o a’3pO30Jisl BCSIKMM pa3, KOrAAa NOABOAUTCS 3JeKTposHeprus. IloaTomy MOXKHO
YJIy4IIUTh BIEYATJIICHHE MOJb30BaTeNsd OT BABIXaHUA a’po3oysd. Kpome TOoro, mnockoOJIbKy
NPEeNOTBPALIAETCSl HENpepbIBHAsE MOjada 3JEKTPOSHEPrMHM Ha HArpysky 125 B Tedenue
IUTUTENBHOTO BPEMEHH, MOYKHO MPOJIUTH CPOK CITy’KOBI Harpy3ku 125.

[0063] Kpome Toro, cxema 50 ympaBieHHs: MOXKeET ObITh BBINIOJHEHA TaK, YTO CIOCOOHA
NOJIy4aTh 3HAUEHMs], MMEIOINe OTHOLIEHHE K mapameTpy padoThl Harpy3kud BO BpeMs OJHOTO

aKTa 3aTsDKKU, U BBIBOJAUTH CYMMAapHYIO BEJIMYUHY MOJYYEHHBIX 3HaYeHui. Jpyrumu ciosamuy,
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CXeMa YNOpaBJICHHUs U3MEpseT KOJMYECTBO MOABEACHHON K HArpy3ke 3SJIEKTPO3HEPIHH,
NPONOJDKUTEIBHOCTh  PadOThl  HArpy3kd H T.JI. BO BpeMs OIHOTO akTa 3aTSDKKHU.
IIponomkuTenbHOCTE pabOThl MOXKET NMPEACTABIATh COOOH CyMMy NEpHOIOB BPEMEHH, KOTAa
NOABOJUTCST HMITYJIbC 3JEeKTposHeprun. Kpome TOro, cxema ymnpaBJ€HHUS MOXKET OBITh
BBIMOJIHEHA TaK, YTO CIOCOOHA H3MEPSITh KOJMYECTBO HMCTOYHHKA BABIXAEMOTO KOMIIOHEHTA,
pPacxomyeMoro 3a OJUH aKT 3aTSDKKU. PacXoa MCTOYHMKA BABIXAEMOTO KOMIIOHEHTa MOXKET OBITh
OLICHEH, HalpuMep, MO KOJMYECTBY MOJABENCHHONW HAa HArpys3Ky dJIeKTposHepruu. B ciyuae,
KOTZ]a UCTOYHHK BJIBIXa€MOTrO KOMIIOHEHTA MPENCTAaBIAECT COOOH JKUAKOCTh, PacXo] HCTOUYHUKA
BIBIXa€MOT'0 KOMIIOHEHTa MOKET OBITh BBIBEIEH Ha OCHOBE IO MEHBIIEH Mepe Beca HCTOYHHKA
BIBIXa€MOT'0 KOMIIOHEHTA, OCTAIOIIEroCs B pe3epByape, Wi MOXKET ObITh BBIBEIEH HA OCHOBE 110
MEHBILIEH Mepe BBIXOAHOIO CUTHANa AAT4YMKA, KOTOPBIA H3MEpseT BBICOTY YPOBHS >KHIKOIO
UCTOYHHKA BJBIXa€MOrO0 KOMITOHEHTa. Ilapamerp paloThl HArpy3Kd BO BpeMsl OJHOTO aKTa
3aTSDKKA MOXET OBITh BBIBENEH Ha OCHOBE II0 MEHBLIEH Mepe TeMIIepaTypbl Harpy3Kd
(HarmpuMep, o MeHbIIEH Mepe OTHOHN XapaKTEPUCTHKU U3 HANOOJIbIIEH TeMIepaTypbl HAarpy3KH,
KOJINYECTBA BBIICJICHHOTO HArPY3KOH TeIlIa, U T.1., B IEPUOJ aKTa 3aTSIKKH).

[0064] [omonHUTENBHOE ONKMCAHUE KOHKPETHOTO TmpumMepa pabdoThl Ha OCHOBE
BBIXOJIHOTO CHTHAJla JaTdyuMka BAoOXa Oyaer chnenaHo co ccpuikoil Ha @ur. 10. dur. 10
NPEACTABIAeT BUJ, CXEMAaTUYECKH WIIOCTPUPYIOIIMN B3aUMOCBSA3b MEXKAY BbBIXOIHBIM
3HAQYEHUEM JIaTYMKA BOXA U HANpPSKEHUEM, KOTOPOe MPHUIIOKEHO K Harpyske. B aTom npumepe
cxema 50 ynpaBiieHHs] NETEKTUPYET, SIBJSIETCS JIM BBIXOJHOE 3HAYEHUE AATYMKA BJOXA PABHBIM
NEPBOMY KOHTPOJIbHOMY 3HadeHH:o Ol unu mpeBbIIAKOLINM €ro, WIM HET, U B cilydae, Koraa
BBIXOJTHOE 3HAYEHHE SIBJIACTCS PAaBHBIM KOHTPOJIBHOMY 3HAQYEHUIO WJIM IIPEBBILIAET €ro, cxema
YIPaBJICHUS ONIPENEIIsieT, YTO aKT BOXA ObLIT BBINOJHEH. B 3TOT MOMEHT BpeMeHH cpabaThiBaeT
3anpoc UCTOYHUKA nuTaHus. Cxema yrnpaBiIeHus AeTEKTUPYET, SIBJIAETCS JIU BBIXOAHOE 3HAUEHHE
JaT4uKa BAOXA PABHBIM WM MEHBLINM, Y€M BTOPOE KOHTpPOJIbHOE 3HaueHue O2, wiu HeT, U B
cly4ae, KOTAa BBIXOJHOE 3HAYEHHME SBJSETCS PAaBHBIM WM MEHbLIMM, 4Y€M KOHTPOJIbHOE
3HAYEHUE, CX€Ma YIPABIICHUs OIpenessseT 3TO KaK MOMEHT BPEMEHHU MPEKpPAIlEeHUs MOAAYU
3JIEKTPO3HEPTUH.

[0065] B xauectBe mpumepa, cxema S50 ympaBieHHs MOXeT ObITh BBINOJHEHA IS
JIETEKTUPOBAHMS BIOXA TOJBKO B Cilydae, Koraa abCONIOTHAsI BEIMYMHA BBIXOAHOTO 3HAYEHUS
JaT4MKa BIOXA SIBJIETCS PABHOM MEpBOMY KOHTPOJbHOMY 3HaueHuto Ol wnm mpesblinarorinei
ero. Ilockonpky AeTeKTHpOBaHHE C HCIOJIb30BAHHMEM BTOPOrO KOHTpPOJIbHOrO 3HaueHus 02
NpEeACTaBIsieT COOOW AETEKTHPOBAHUE IJIsI BBINOJHEHHUS MEPEeXoia OT COCTOSIHHS, B KOTOPOM
Harpyska yske€ JAEHCTBYeT, K COCTOSHHIO, B KOTOPOM Harpy3ka He JIEeHCTBYET, BTOpOE
KOHTpOJIbHOE 3HaueHne 02 MOoXxeT ObITh MEHBIINM, YeM NEPBOE KOHTPOJIbHOE 3HadeHne O1.

[0066] B oTHOLIEHNM pexkuMa AEHCTBUS HATPY3KH, HAIPUMED, B Clly4yae, KOraa 3HaueHue
HAIpPsDKEHUs] UCTOYHMUKA MUTAHUS SIBJIAETCS OTHOCUTENIBHO BBICOKHM, LIMPHHA HUMIIyJbCa BO
Bpemsi PWM-—ynpaBierust MOXxeT ObITh crieana 0oiee y3Koil (CMOTPH CPEeIHIO 4acThb rpaduka
B Qur. 10), u B ciydae, KOraa 3HAYeHHWE HANPSDKEHUS HCTOYHHUKA NHTAHUS SIBISIETCS

OTHOCHUTEJIbHO HU3KUM, IIUPHUHA UMITyJbca BO BpeMst PWM—ymnpaBneHus MoxxeT ObITh clienaHa
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Oonee mupokol (CMOTPH HIDKHIOW 4YacTh rpaduka B Pur. 10). B npunimne 3HaueHue
HaNPsDKEHUS] MCTOYHUKA NMUTAHUS CHUXKAETCS MO Mepe CHUKEHHs] YPOBHS 3apsiia HUCTOYHMKA
nutanus. Ilostomy B OJHOM BapuaHTe WCIOJHEHUS NPEANOYTUTENBHO KOPPEKTHPOBATh
KOJIMYECTBO 3JIEKTPOIHEPTUM COIVIACHO 3HAYEHMIO HANPSIKEHUs MCTOYHUKA NMUTAHUS BO BCEX
Takux cutyauusx. Hanpumep, cornacHo 3Tomy criocoOy KOHTPOJISE MOXKHO cleNnaTh (pakTuyeckoe
3HAYEeHUE HAIPSIKEHUs (JIEKTPOIHEPTHH), MOJBOAUMOrO K HArpy3Ke, B Cilydae, KOraa 3HaYeHue
HANPsDKEHUS] MCTOYHMKA IUTAHUSL SIBISIETCA OTHOCUTENIBHO BBICOKHM, TaKUM K€ HWIH IO
CYLIECTBY TaKHM K€, KaK B CJlydae, KOrja 3HaueHHe HaNpsKeHUs] UICTOYHHUKA MTUTAHUS SBISIETCS
OTHOCUTENIBHO HU3KUM. Kpome TOro, sBiseTCs NPEANOYTUTENbHBIM BbINOJHEHHE PWM-
yIPaBJICHUs] C UCIOJIb30BAaHHEM OO0Jiee JUTMTENIbHOW MPONOJIKUTEIBHOCTH BKJIFOUEHHSI B ClTy4ae,
KOTJla 3HAYCHHE HAIPSDKEHUs] UCTOYHHMKA MUTAHUS sBisieTcs: Oojiee HU3KUM. COrJIacHO 3TOMY
croco0y yNpaBJieHHsI, HE3aBUCHUMO OT OCTATOYHOI'O KOJIMYECTBA IMOABOAUMON 3JIEKTPOIHEPIHUH,
CTaHOBUTCSI BO3MOXKHBIM HajJiexallee KOppeKTHPOBaHNE KOJIMUECTBA a3p030Jisl, FeHEpPUPYEMOTO
BO BpeMs aKTa 3aTsDKKU. EciM KOIMuecTBO a’po307si, KOTOpPOe I'€HEepUpPYeTCs BO BpeMs aKTa
3aTSDKKH, JIENaeTcsl MOYTH PaBHOMEPHBIM, MOXHO YJIYULINTh BIeYaTJIEHHWE MOJb30BaTess OT
BIIbIXaHUS a3PO30JIsl.

[0067] (a2) Ympasnenue uznydenuem csera or LED u npounx

I'enepupyromee BAbIXa€MbIi KOMIIOHEHT YCTPOWCTBO COIJVIACHO HACTOSALIEMY BapHUAaHTY
UCTIOJTHEHUSI MOKET TPENCTaBJIATh COOON YCTPONCTBO, B KOTOPOM CBeTOHM3Jydaromuii 6ok 40
(cmotpu @ur. 1 u T.1.) neficTByer ciaeayrouuM oopa3zoM. OQHAKO, KaK OMHCAHO BBIIIE, TAKXKE
BO3MOXKEH BBIBOJ] MH(POPMALIMH TTOJIb30BATEIN0 TAKUMHU CPECTBAMH OINOBEINEHUs, KaK 3BYK HIIN
BUOpamys, BMeCTO usnyudeHus csera. dur. 11 npeacrapiser OnoK—CcxeMy, WLTFOCTPUPYIOIIYIO
KOHKPETHBIN NpuMep paboThl FeHEPUPYIOLIETrO BABIXaeMbIii KOMIIOHEHT ycTpoiicTa 100.

[0068] Cnauama, B CTAIMM S101, cxema 50 ympasnenus (cmorpu Pur. 3)
AETeKTHPYeT, ObUT M HavaT BIOX. B ciyuae, korma Hadano Broxa He oOHapyskeHo, cxema 50
ynpasienusi nosropsier CTAJIMIO S101; Torma xak B ciydae, Korga ObUIO JETEKTHPOBAHO
Hayajio BOXa, cxeMa yrpasinenus nepexonut k CTAIMU S102.

[0069] 3arem, B CTAJMM S102, cxema ympaBjeHHs TOJNy4aeT 3HAYEHUE Vpar
MOJBOAMMOIO OT UCTOYHUKA 10 MUTaHUS HaNpsDKEHUs, U ONpEAeNsieT, sSBJISETCS IMOJyUYeHHOe
3HaueHne OONBLINM, YeM 3HaYeHHE KPUTHUECKOTO Pa3psaHOro HampspkeHus (Hampumep, 3,2 B)
ucrtounnka 10 nuranus. Ilockonbky cutyanus, rae 3Ha4€HHE Vpay HANpPsKEHUs UCTOYHUKA 10
NUTaHUsl SIBIIIETCS pPaBHBIM WJIM MEHbBIIUM, YeM 3Hau€HHe KPUTHUYECKOro pas3psaHOro
HAIpPsDKEHUs, O3HA4aeT Ciydaid, e OCTATOYHOE KOJIMYECTBO IOAABAEMOHN 3JIEKTPO3HEPruu
sBisiercs HegoctatouHbiM, B CTAIMHM S122 cxema ynpasieHus: ynpasisieT CBETOU3IYYaOINUM
65okoM 40 Tak, 4TO CBETOM3JIYYAKOLINHA OJIOK H3JIy4aeT CBET B MPEABAPUTEIBLHO ONPEACICHHOM
pexuMe. bonee  kOHKpeTHO, HampuMep, CXeMa YNpaBlIeHUS  MOXET  yIPaBIATb
CBETOM3JIYYAKOLINM OJIOKOM TaK, YTO CBETOU3IYYAIOLINHA OJIOK MUTaeT KPacHbIM.

[0070] B cayuae, korna B CTA/IMHU S102 omnpeneneHo, 4TO OCTATOYHOE KOJUYECTBO
MOJIABAEMOI 3JIEKTPOIHEPTUU SIBJIAETCS JOCTATOUHBIM, MOCKOJBKY 3HAUEHUE Vbat HATIPSIKEHUS

HCTOYHHMKAa TIIMTaHUA  ABJISACTCA 6(3.]'[]:;LHHM, Y€M 3HAQYCHUE KPUTHUYCCKOrO paspsaaHOro
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HanpsokeHusi, u 3ateM, B CTAJIMMU S103, cxema ympaBjieHHs OMNpEneNseT, SBISAETCS JIU
3HaUYeHUE Vbpat HAMPSDKEHUS WMCTOYHUKA IMUTAHUS OOJBIIMM, YeM 3HA4YeHHE KPUTHUYECKOTO
Pa3psiIHOTO HAMPSDKEHUsS, U SBJISIETCS] JIU PaBHBIM WJIM MEHBIINM, Y€M 3HAUYE€HUE, MOJyUYeHHOE
BBIUMTAHUEM A U3 HampsDKEHUs MOJHOro 3apsna, win HeT. Kpome toro, A mpencrasisier
NOJIOKUTEIbHOE 3HadeHue. COrjacHO TOMYy, HAXOAUTCS JIM 3HA4Y€HUE Vpat HANPSIKEHUs
UCTOYHUKA TUTAHUS B 3TOM JHUana3oOHe, OIpeneNnseTcs, CIeAyeT JU BKIIYaTb IOAAdy
snektrposHeprin co 100%—HoM MPOAOKUTETIPHOCTBIO BKIIFOUEHHS, KaKk OyZeT OnrcaHo Huxe. B
ciy4ae, KOrJa 3HAUYEeHHE HANpsDKeHUs HCTOYHUKA MHUTAHWS HAXOAUTCS B COOTBETCTBYIOIIEM
nnanazone, B CTAJIMM S104 mnopmaua snexTposHepruu BbimojiHseTcs co  100%—Hoh
NPONOJDKUTEIBHOCTBIO  BKJIIOYEHHs. XOTs 0e3 OrpaHHYeHHus, B KadyeCcTBE IPUMEDA,
cBeTOM3Iyqaromuii 010k 40 MOKET YHpaBJSTBCA TaK, YTO MEPEXOOUT K CHUHEH WHAMKALUU
(CTAAUA S105).

[0071] Mexny TeMm, B ciydae, korna B CTAJIMM S103 onpeneneno, uyto 3Ha4eHUE Viart
HaIpsKEHUS UICTOYHUKA MUTAHKUSI HE HaXONUTCS B BhILIEyNoMsiHyToM nuama3one, B CTAIVN
S123 cxema ympaBieHHS ONPENENSET, SIBJSETCS JIU 3HAUEHUE Vpat HAMPSOKEHUS HCTOYHUKA
NUTaHUsT OONBIINM, YeM 3HA4YeHHe, TOJYYSeHHOE BBIYUTAHHEM A W3 HANPSKEHHs TOJIHOTO
3apsiia, U SABJISIETCS] JIM PABHBIM WJIM MEHBIINM, YeM HANpPsDKEHHs! TOJIHOTO 3apsina, WIH HeT.
Ecnu 3HaueHne HanpsokeHUs UCTOYHHMKA MUTAHUS HaxoAuTcs B 3ToM nuanasone, B CTAJIUU
S124 cxema ympaBieHusi MoAaeT 3JEKTPOIHEPTUIO C UCTONb30oBaHuEM PWM—ynpasnenus, Tem
cambIM 00ecreqnBasi IOCTOSTHHBIN KOHTPOJIb ITUTAHUSI.

[0072] B mnHacrosiuem Bapuante ucnojHenus, B CTAJIMM S106, Bpemss Tr Bmooxa
BbIcTaBiisieTcs: Ha «0», u mocne storo, B CTAJIMU S107, x Bpemenu T Brnoxa nobasisiercs At,
TEM CaMbIM OOHOBJISIETCS BpEMsI BIIOXa.

[0073] 3arem, B CTAJMHU S108, cxema ympasieHus oOmnpeaessier, ObUIO JIH
JIEeTeKTUPOBAHO OKOHYAHME BAOXA, M B Cliy4yae, Koraa ObLIO JETeKTHUPOBAHO OKOHYAHME BIOXA,
cxema yrpasienus nepexonut k CTAJIMUM S109, u npekpainaer nogady 3J€KTPOSHEPTUU Ha
Harpy3ky. Mexnay TeMm, Aake eClM OKOHYaHHMe BAOXa He ObLUIO JETEKTHPOBAHO, TO €CNIU B
CTAAMUA S128 onpeneneHo, uto BpeMs TL BHOXa SIBISETCS PaBHBIM WM OOJiee JIIUTETbHBIM,
YeM MPEeaBAPUTETHHO OTNPEeICHHBIM BEPXHHUU MPeaesl BpeMEHH, CXeMa YITPaBJICHHUS TIEPEXOIUT
k CTAIMU S109, u npekpalinaer nojady 3JeKTPOSHEpPruu Ha Harpysky. 3arem, B CTAJIMU
S110, cxema ynpaBiieHHs BBIKJIIOYAET CBETOU3Ty4aromiuil 0ok 40.

[0074] B CTAAUU S111 obuoBusiercsi cymmapHoe Bpemsi Ta. Jpyrumu cioBamu, K
CYMMapHOMY BpeMeHH TaA 1O 3TOro MOMeHTa no0aBisieTcsi Bpems 1L TEKyIlero BIOXa, B
pesynbTate 4ero OOHOBIsieTcsi cymmapHoe Bpemsi Ta. 3arem, B CTAJIMM S112, cxema
yIpaBlIE€HUs] ONpPEAENseT, IPEBLILIAET JIU CyMMapHoe BpeMs Ta IpeaBapUTeNbHO ONpesiesieHHOe
naHHOe Bpewmst Baoxa (Hampumep, 120 cek). B ciyuae, korga cymMmMapHOe BpeMsi HE TPEBBIIIAET
JaHHOE BpeMs BAOXa, CXeMa YIPaBICHUs OIpenessieT, 4YTO BO3MOXHO HENpepbIBHOE
MpUMEHEHHe, U BO3Bpaulaercs k nocienosarenpbHocTu nevicteuit or CTAJIMM S101. Mexny
T€M, B cClydae, KOrja CyMMapHoe Bpemsi Ta mpeBblllaeT JaHHOE BpeMsl BJIOXa, CXeMa

yIpaBJIeHUs] OLIEHMBAET, YTO HCTOYHHUK apomara B apomarusupyroomem Onoke 130 umm B
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HUCTOYHUKE a’po30Jisi B pe3epByape 123 sBIsieTCS HEOOCTATOYHBIM WJIH BbIPAOOTAaHHBIM, H
OCTaHABJIMBAET [1OAavy SHEPTUU Ha Harpy3Kky B onuceiBaeMoil nozxe CTAJIMU S115.

[0075] Mexny Tem, B ciy4dae, KOr/la CYMMapHO€ BpPEMsl INPEBBIIIAET JAHHOE BpeMs
BJIOXa, CX€Ma YIpPaBIeHUs AeTeKTUpyeT, Obut u Havat Brox, B CTAJIMU S113, u onpenenser,
NPOZOJDKAJICS JIM BJOX B TE€UEHHE INPENBAPUTEIBHO OIpeneNeHHOro BpeMeHu (Hampumep, 1,0
cek), B CTAJIMM S114, u ecnu omnpeneneHo, YTO BAOX TNPOAOCIKAICI B TEUYEHHE
NpeaBapUTENbHO onperneneHHoro speMenu wiu ponsiue, B CTAJIMUM S115, cxema ynpasieHust
3ampelnaer noaavyy 3JeKTPOdHepruu Ha Harpy3ky. B stom cnydae, B CTAJIUU S116, utobsI
UH()OPMHPOBATH O BBIMIEYIIOMSIHYTOM COCTOSTHHH 3aMpPELICHNUH MOJA4H 3JIEKTPOIHEPTHH, CXeMa
YIPaBJICHUs YIIPABJISET CBETOM3JIYUAIOLINM OJIOKOM TaK, YTO CBETOM3IYYAIOIIUI OJIOK H3ITydaeT
CBET B NPEABAPUTEIHLHO OMNPEACICHHOM peXuMe (Hampumep, MHUraeT CHHUM), H IIOCHe
ucTedeHus: npensapurenbHo onpeneneHHoro spemenn, B8 CTAAMU S117, cxema ynpasieHus
OTMEHSIeT COCTOSIHHE 3alpelieHuH MoAauu 3jekTposHepruu. OpHaKo, BMECTO MCTEUYEHMsI
NPEABAPUTENPHO  ONpPENENIEHHOrO  BPEMEHH, MOXeT  ObITh ~ NPUMEHEHa  3aMeHa
apomarusupyromero 6soka 130 wim kaptpumkHoro Oymoka 120 Ha HOBBIH, WM MOMOJIHEHHE
UCTOYHUKA apoMaTa WIM MCTOYHMKA adpo30Ji, KakK YCJIOBHE [JIs1 OTMEHbl COCTOSIHUS
3anpeuieHuu nopaqu snexrpossepruu 8 CTAJIMM S117.

[0076] COOTBETCTBEHHO OMUCAHHOW BBIIIE CEPUU OMNEPALNil, COMIACHO OCTATOYHOMY
YPOBHIO 3apsiia HMCTOYHUKA IUTAHWUSA HAIJIEKALUIUM OOpa3oM M3MEHSETCS PEXHM pPadOThI
HArpy3KH, W TIOJb30BATEIb MOXET IOHATh TEKYILIee COCTOsHHE paboThl TeHEPUPYIOLIETO
BIBIXa€MbIH KOMIIOHEHT YCTPOMCTBA IOCPECTBOM CBETOM3IIyHaroliero oyoka 40.

[0077] (a3) YmpaBneHue paboTOl HAa OCHOBE TEMITEPATYPbl HCTOYHUKA MTUTAHUS

I'enepupyrolee BAbIXaeMbIi KOMIOHEHT YycTpoiictBo 100 cormacHo Hacrosiemy
BapUAHTY MCIIOJHEHHsI MOXKET ObITh BBITIOJIHEHO AJISI ONPENeNIeHNs, HAXOAUTCS JIM TeMIeparypa
That MCTOYHMKA NMUTAHUS B INPEABAPUTENIBHO ONPEAECNICHHOM TEMIEpaTypHOM [MANa3OHe, U
OTIpe/IeNIeHNs], BBIMOJIHATD JIU WU HET NPEIBAPUTESIbHO OINpENeSIeHHYI0 ONEepaluio, Ha OCHOBE
pesynbrara omnpeneneHus. B ®ur. 12 mokasaHbl KOHKPETHBIE NPHUMEPbl TEeMIEPAaTypPHBIX
I1ana3oHoB. B 5ToM nmpumepe HaCTPOEHbI CTYNEHH OT MEPBOro TEMIEPaTypPHOro AUarna3oHa A0
YEeTBEPTOTO TEMITEPAaTypHOro auamna3oHa. OHaKo MOTyT ObITh HACTPOESHBI HE BCE M3 YETBIPEX, a
TOJIBKO OZIUH, ABAa UJIU TPU U3 HUX.

[0078] IlepBblii TemmepaTypHBIH JIHANA30H NPEACTaBsieT CcoOOH TeMmepaTypHBbI
AMana30H, UMEIOIIMH OTHOIIEHHE K pa3pellieHHI0 AMAarHOCTUKM ¢ wucnonb3oBaHueM SOH
(COCTOsIHME WCMPABHOCTH), MPENCTABISIFOIIEH COCTOSIHHE PabOTOCTIOCOOHOCTH HWCTOYHHKA
NUTaHus, U UMeeT BepxHui mpenen Tla temmeparypbl u HkHUN npenen T1b temmnepatypsr
KoHkpeTHbIE 4YHCIIEHHbIE 3HAU€HUs BEPXHEro Ipejesa TeMIepaTypbl U HUXKHEro Ipeaena
TeMIepaTypsl MOTYT OBITP HacTpOeHbl HaanexamuM obpasom. Kpome Toro, emmnuneit SOH
MoskeT ObITh %. B 3TOM cityuae, npu nonymennn, yto SOH HOBoro ycrpoiictea coctasisier 100
(%), SOH, xorma ycTpoOHCTBO OBUIO M3HOIIEHO IO TAKOTO COCTOSTHUS, YTO 3apsifka U paspsif
3aTPyIHUTENbHBI, MOXeT ObiTh HacTpoeHo Ha O (%). Kpome Toro, B mopsijake eme OZHOro

npumepa, B kauectBe SOH MoxxeT OBITh HCIONB30BAHO 3HAUEHUE, KOTOPOE MOIydaeTCs
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J€JICHUEM TEeKyLled €MKOCTH MPU MOJHOU 3apsiAiKe Ha €MKOCTb INpPHU MOJHOM 3apsiKe HOBOIO
YCTPOMCTBA.

[0079] Bepxuuii npenen Tla temneparypsl He ABIAETCS OTPAaHUYEHHBIM, U, HAIIpUMeEp, C
yUETOM TEMIepaTypbl, MPU KOTOPOH CYILIECTBYET BO3MOXKHOCTb TOTO, YTO CTPYKTYpPBI W/WIH
COCTaBbI 3JIEKTPOZOB M 3JIEKTPOJIUTHYECKOTO pPACTBOPAa MCTOYHUKA IUTAHUS MOTJH  Obl
U3MEHATBbCS (MM TeMIepaTypbl, NpPH KOTOPOM H3MEHEHHE CTAHOBHUTCS 3aMETHBIM),
TEMIIEPATYpPbl, NPU KOTOPOH CYINECTBYEeT BO3MOXKHOCTb TOTO, YTO MOT' OBl BBIAEIATHCS
ra3o00pas3HbIil MPOAYKT PasoKeHUs1 (M TEMIIePaTypbl, IPU KOTOPOI BbIIEIEHNE CTAHOBUTCS
3aMETHBIM), WM TOMY MOJOOHOMW, BEPXHHU Mpenes TeMIepaTypbl MOXKET ObITh HACTPOEH Ha
Oonee HM3KOE 3HAYEHHWE, YeM COOTBETCTBYIOLIAs TeMmeparypa, wiu paBHoe eil. Ecom SOH
NOJIy4aeTcsl MPU TeMIlepaType, paBHOW wim Ooyiee BBICOKOW, uyeM BepxHHi mnpenen Tla
TEMIEPATyphl, TO, MOCKOJBbKY BIJIUSHHE TEMIIEPATypbl SIBISETCS CUJIBHBIM, 3aTPYAHUTENIBHO
MOJIyYUTh AAE€KBATHBIM PE3yJbTaT AUATHOCTUKM Aerpajanuu. B kadecTBe OIHOrO NpUMepa,
temnepatrypa Tla moxer cocraBnsate 60°C. Ecnu temneparypHbIi Auana3oH HACTPOEH, Kak
OINHKCAHO BBIIIE, TUATHOCTHUKA JETPaJalliid MOXKET OBITh BBIOJHEHA B JHANa30HE, B KOTOPOM
U3MEHEHUE CTPYKTYpbl HMCTOYHHKA NHUTAHUS M TOMY NOJOOHOIO HE NPOHMCXOAWT, U
NPENOTBPALIAETCS BBIACIEHHE Ta3000pa3HOro MpoAykTa pasioxkeHus. [loaTomMy MOXKHO
MOJIyYUTh aI€KBATHBIN PE3YyJIbTAT AUArHOCTUKHU AETPANALINHN.

[0080] Hampumep, ¢ y4eToM TeMIEepaTypbl, NPU KOTOPOHl CYyIECTBYET BO3MOXHOCTb
TOTO, YTO CHIKEHHE BBIXOJHOH MOIIHOCTH, OOYCJIOBJIEHHOE HU3KOH TeMIIepaTypo, MOIJIO Obl
CTaHOBUTHCSA IPeOONIaNalOINM 10 CPAaBHEHMIO CO CHMKeHHeM, oOycioBieHHbiM SOH (wnu
TEMIEepPaTypoil, MPU KOTOPOH OHO CTAHOBUTCS 3aMETHBIM), HIKHUH npenen T1b temmepartypel
MOeT ObITh MPUHST OOJIee BBICOKUM WM PaBHBIM COOTBETCTBYIOIIEH TeMneparype. Hanpumep,
temneparypa Tlb cocraBmser 15°C. Kak mnpaswno, mis mnonydeHus: pesyinbratoB SOH
IPUMEHSAETCS MOKas3aTesb, IMOKA3BIBAIOIIMN YXYALUIEHHE COCTOSIHUS €MKOCTH HCTO4YHHMKA 10
MUTAHUS, TAKOE KaK CHIDKEHHE BBIXOAHOM MOLIHOCTH. 1103TOMY B TeMnepaTypHOM Marnas3oHe, B
KOTOPOM CHUJKEHHE BBIXOJHOH MOIIHOCTU BbI3bIBAET He TOJAbkO SOH, 3aTpyaHHUTENbHO
MOJIYYUTDh aJ€KBAaTHBIN pe3yjabTaT [OUAarHOCTUKU jAerpagauuu. Jlpyrumu cioBamu, €Ciu
OUArHOCTHKA JIerpajlaliuy sIBJISETCS MAONYCTUMOM TOJNBKO B Clydae, KOIZa TeMIeparypa
VCTOYHMKA NUTAHUSl HAXOAUTCS B MEPBOM TEMIIEPATYPHOM AHANa3OHE, KOTOPBIN ONpenensieTcs
no BepxHemy mnpeneny Tla temmnepaTypsl um HumwxkHemy mnpeneny T1b Temmeparypel, MOXHO
MHUHUMUM3UPOBATh BIUSHHUE TEMIEPATypbl MCTOYHUKA NUTAHUS HA PE3yJbTaT JUArHOCTUKHU
nerpagauuu. 1Io5TOMy CTaHOBUTCST BO3MOXKHBIM —IOJIy4€HHME aJ€KBAaTHOTO pe3yJbTaTa
JUArHOCTHUKU AETPaAaLH.

[0081] Bropoii TemmepaTypHBIi aMana30H MPEACTABISET COOOH TeMIlepaTypHbIi
IMana3oH, UMEIOIINH OTHOIIEHHE K OOECIIEYeHNI0 BO3MOXKHOCTH pa3psiia UCTOYHHKA MMUTAHMS,
U IMeeT BepxHHH npenen T2a remnepatypsl U HIbkHUH npenen T2b temnepatypel. KorkperHbie
YUCJICHHBIE 3HAYEHMsI BEPXHEro mpenesia TeMIEpPaTypbl U HUXKHEro Ipenesia TeMIepaTypbl
MOTyT OBITh HACTPOEHBI HaexkamuM obpasom. Hanpumep, BepxHuii npenen T2a remneparypbl

MOKET OBITh HAaCTpO€H Ha OCHOBC TOr'0 K€ KOHTPOJIBHOI'O IMapaMeTpa, Kak U AJisi BEPXHETO
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npenena Tla TemmepaTypbl NEPBOrO TEMIEPATYPHOIrO AMamna3oHa. B kadecTse mnpumepa,
temrepatypa T2a moxer coctaBiasaTe 60°C. KpoMme Toro, B kauecTBe elle OAHOIO NpUMEDA,
BepxHUM npenen T2a teMnepaTypbl MOXKET OTJIMYATLCA OT BEpXHero npenena Tla remnepaTypsl.
Hanpumep, ¢ y4eToM TemmepaTypbl, NPU KOTOPOH CyLIECTBYET BO3MOXHOCTb TOrO, 4YTO
BHYTPEHHEE COIPOTHUBJIEHHE MOIJIO OBl Ype3MepHO BO3PACTAaTh BCIEACTBUE KOATYJISALHH
3JIEKTPOJIUTUYECKOTO PACTBOPA MJIM MOHHOM *KUIKOCTH UCTOYHMKA MUTAHUS (WM TEMIEepaTyphbl,
IIpU KOTOPOH TNOBBbIIIEHHE BHYTPEHHEIO CONPOTHUBJIEHUS CTAHOBUTCA 3aMETHBIM), HUXHUN
npenen T2b temnepaTypbl MOXKET OBITh HACTPOEH HA BEJIMYMHY, OOJiee BBICOKYIO HIIH PABHYIO
COOTBeTCTByIOLIEH Temmepatype. Temnepatypa T2b moxker cocraBistb, Hampumep, —10°C.
ITockonpky BTOpPO# TeMIIEPATYPHBIM IHANa30H, KOTOPBIA ONpPENeNseTcsl 0 BEpXHEMY Mpenemny
T2a Temnepatypbl U HIDKHEMY mpeneny T2b Temmeparypsl, MPencTaBisieT COOOW TUamna3oH, B
KOTOPOM CTPYKTYPbI W/HIU COCTaBbI JEKTPOIOB U JIEKTPOJIUTHUECKOTO PACTBOPA MCTOYHUKA
MUTAHUSL HE U3MEHSIOTCS, U KOAryJIsALMs 3JIeKTPOJIUTUYECKOrO pacTBOpa UM UOHHOMW JKUIKOCTU
WUCTOYHMKA NUTAHUS HE NPOUCXOAUT, MOKHO MOBBICUTh HANE€KHOCTb HUCTOYHUKA MHUTAHUS B
OTHOILIEHHUHU Pa3psia, U YAIHHUTD CPOK CIYKObI ICTOYHHUKA ITUTAHUS.

[0082] Tperuii TemmepaTypHBIH [UANa30H MPEACTaBIsIET COOOH TeMIepaTypHbI
IMAana3oH, UMEIOIUI OTHOIIEHHE K 00eCTeUeHNI0 BO3MOYKHOCTHU 3apsAIKH UCTOYHUKA MMUTAHMS,
U uMmeer BepxHUU mpenen T3a Temmepatypel u HkHui npenen T3b temneparypsl. [logobHo
BBILICYIIOMSIHYTBIM ~JHMana3OHaM, KOHKDETHbIE YHCJICHHBbIE 3HA4YE€HWs] BEPXHEro Impenesna
TEMIEpaTypbl M HIDKHErO Npefesia TeMIepaTypbl MOTYT ObITb HACTPOEHBI HAJIEKAIIUM
o0Opaszom.

[0083] Xots u Oe3 orpaHuveHus, HanpuMep, BepxHuil npeaen T3a TeMnepaTypsl MOKET
OBITh HACTPOEH HAa OCHOBE TOT'O JK€ KOHTPOJBHOIO MapaMeTpa, Kak U Ajs BepxHero npenena Tla
TEMIIEPATypbl IEPBOrO TEMIIEPATYPHOIO AMana3oHa. B kauectse npumepa, BepxHuil npeaen T3a
temneparypsl coctaBisier 60°C. Kpome Toro, B kauecTBe elle OAHOIO IpPUMeEpa, BEPXHHUMH
npenen T3a Temmeparypbl MOXKET OTJIMYATBCS OT BepxHero mnpenena Tla Temmeparypsl.
Hanpumep, B ciydae, Koraa HWCTOYHHMK TIMTaHHUS TPEACTABISIET COOOH JIMTHIF—HOHHYIO
BTOPHYHYIO OaTapero, CyLIECTBYEeT BO3MOXHOCTb TOTO, UTO, €CIIH HANPSKEHUE MOJBOIUTCS TIPU
HHU3KOH Temrepatype, Ha MOBEPXHOCTH OTPHLATENILHOTO 3JIEKTPOAa MOr Obl OCaKAATHCS
MeTanueckuil tutuii. C yd4eToM TeMIeparypbl, IpU KOTOPOil CyIecTBYeT BO3MOXHOCTb TOTO,
YTO MOMJIO OBl TPOSBIATBCA TaK HA3bIBAEMOE SIBJICHHE SJEKTPOKpUCTAIUTM3AUMU  (WIH
TEMIEPaTypPbl, PH KOTOPOH 3JEKTPOKPUCTAIUIM3ALNS CTAHOBUTCS 3aMETHOM), HIDKHUH Tpened
T3b Temmeparypel MoXeT OBbITH HACTPOEH Ha 3Ha4YeHHWe, OoJiee BBICOKOE WM paBHOE
COOTBETCTBYIOLIEH TemmnepaTtype. Hanpumep, HikHuil npenen T3b temmnepaTypbl cocTaBiisieT
0°C. IlockonpKy TpeTHHl TEMIIEpaTypHbIH AHANAa30H, KOTOPBIM OMpPENeNsieTCs BEPXHUM
npenenoMm T3a TemmepaTypsl W HIDKHUM mpenenoM T3b Temmeparypbl, NmpencraBisieT coOoi
IMana3oH, B KOTOPOM CTPYKTYPbI W/HIIM COCTABbI 3JIEKTPOJOB M 3JIEKTPOJIUTUYECKOTO PacTBOpa
UCTOYHMKA IHUTAHUS HE U3MEHSIOTCA, W HE MNPOUCXOAUT 3JIEKTPOKPUCTAJUIM3ALUs, MOKHO
MOBBICUTh HAJI€KHOCTh UCTOYHMKA MHUTAHUS B OTHOLIEHWH 3apAKH, U MPOIJIUTH CPOK CIIYKOBI

HCTOYHHKA NUTAaHUA.
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[0084] YermepThlli TemmepaTypHbI OUANa30H TPENCTaBJseT COOOW TeMIepaTypHBbIH
IMana3oH, UMEIOIUN OTHOLIEHHE K OOEeCIeYeHNI0 BO3MOKHOCTH OBICTPOH 3apsiKH, U HUMEeT
BepxHUI mpenen T4a temmeparypsl M HuwkHMNA mnpenen T4b  temmepatypsl. IlogoOHO
BBILICYIIOMSIHYTbIM ~JHMana3OHaM, KOHKDETHbIE YHCJICHHbIE 3HA4YEHWs] BEPXHEro Ipenesna
TEMIEpaTypbl M HIKHEro INpefesa TeMIepaTypbl MOIYT ObITb HACTPOEHBI HAMJIEXKAIIUM
obpasom. Kpome Toro, B 3ToM omucaHuu ObICTpasi 3apsaKa MOApPa3yMeBaeT 3apsiiKy, KOTopas
BBINOJIHAETCS ¢ 00JIee BBICOKOI CKOPOCTBIO CPABHUTENBHO C 3apSAAKOH, KOTopasi oOecrednBaeTcs
B TPEThEM TEMIIEPaTypHOM IHana3oHe. B kadecTBe mpumepa, ObicTpas 3apsiika MOXKET OBbITh
BBINOJIHEHA ¢ 00Jiee BBICOKOI CKOPOCTBIO, KOTOpasi COCTABJISIET BEJIMYMHY B JIBA HJIM Oojiee pas
BBILIE, YeM JUISI 3apsiiku. B kauecTBe mpumMepa, CKOPOCTh OBICTPOI 3apsiIKU MOXKET COCTABJISATh
2C, ¥ CKOPOCTb 3apsiIKU MOKET cocTaBsiTh 1C.

[0085] XoTs 1 Oe3 orpaHuyeHus, HapUMep, BepxHUil npenen T4a TeMnepaTypsl MOKET
OBITh HACTPOECH HAa OCHOBE TOT'O JK€ KOHTPOJBHOIO MapaMeTpa, Kak U JJsi BepxHero npenena Tla
TEeMIIepaTypsl NEPBOro TEMIIEPAaTypPHOro [uanasona. B kadectse npumepa, BepxHuil npenen T4a
temnepatypsl coctaBisier 60°C. Kpome Toro, B kKadecTBe €Ille OIHOrO NpPHUMEpPa, BEPXHUMN
npenen T4a temmeparypbl MOXKET OTJIMYaTbCS OT BepxHero mnpenena Tla Temmeparypsl
Hanpumep, ¢ yderom TemmepaTypsbl, NpU KOTOPOH CTUMYJIMPYETCs Aerpajaluss UCTOYHUKA
MUTAHWS, ©CJIM 3apsOKa BBIMOJHIETCS C BBICOKOW CKOPOCTBIO, HIDKHUN mipenen T4b
TeMIepaTypsl MOXeT ObITh HACTPOEH Ha 3Ha4deHue, Oojiee BBICOKOE WIM pPaBHOE
cooTBeTcTByIOIEH Temmneparype. Temneparypa T4b cocrasmsier, Hanpumep, 10°C. TTockombky
YETBEPThIM TEMIEPATYPHBbIM JUANa3OH, KOTOPBIM ONpeneysieTcs BEepXHUM IpenenoM T4a
TEMIepaTypbl U HIKHUM mpenenoM T4b Temmeparypsl, NpencraBiseT coOOW IMamas3oH, B
KOTOPOM CTPYKTYPbI W/HIN COCTaBbl 3JEKTPOJOB U 3JIEKTPOJIUTHUECKOTO PacTBOPAa MCTOYHHUKA
NIUTaHUsT HE W3MEHSIOTCA, U HE CTUMYJIUpPYyeTCs Jerpajauys MCTouHMKa nurtaHus. Ilostomy
MO>KHO TOBBICUTh HAJE€KHOCTb UCTOYHMKA IMUTAHHUs B OTHOLIEHUU 3apsiiKU, U MPOIJIMTH CPOK
CJTy>KObl HCTOYHUKA TTHTAHUSI.

[0086] Beiie ObLIM OMKMCAHBI TEMIIEPATYPHbIE AUATIA30HBI OT MIEPBOrO 10 YETBEPTOTO, U
WHIVBUIYAJIbHbIE TEMIIEPATYPHBIE TUANAa30Hbl MOT'YT UMETH CJIEAYIOINE COOTHOLIEHUS.

(1) B oTHOmEHHMM MEpPBOrO TEMIEPATYpPHOrO IHana3oHa, ero HkHuil mpexen Tlb
TEeMIepaTypbl MOXKET OBITh HACTPOEH Ha 3HaueHHe, 0ojiee BBICOKOE, YyeM HIDKHUi npenen T2b
TEeMIepaTypsl BTOPOrO TeMIeparypHoro nuama3ona. Kpome Ttoro, Hmwknuii mpemen Tl1b
TEeMIepaTypbl MOXKET OBITh HACTPOEH Ha 3HaUeHHE, OOJiee BHICOKOE, YeM HIDKHHE Mpenennl T2b—
T4b TemnepaTyp TeMnepaTypHbIX AHANA30HOB OT BTOPOro 1o derseproro. Bepxuuii npenen Tla
TEMIepaTypbl MOXKET ObITh HACTPOSH HA 3HAUEHHE, TAKOE K€ WJIH IO CYIIECTBY TaKoe Ke, Kak
BepxHHe npenensl T2a—T4a Temneparyp Opyrux TEMIEPATypHBIX AMANA30HOB (YTO 3HAYHT, YTO
YUCJICHHOE 3HA4Y€HHE BEepxHero mnpegena Tla temmeparypel BapbUPYeT MEXAY 3HAYEHUSIMHY,
MOJIY4€HHBIMU TIOBBIIIEHUEM HJIM CHIDKEHHEM Ka)KAOTO 3HAUEHHs Uil CPAaBHUBAEMOIo OOBEKTa
Ha 10%, 1 3TO SIBNAETCS TEM K€ CAMbIM JUIS 3TOTO ONMHUCaHMs). B aapTepHaTHUBHOM BapHaHTE,
BepxHU npenen Tla Temmeparypbl MOXeT ObITh paBHBIM WM OOJiee BBICOKUM, Y€M BEPXHHUH

npenen T2a Temneparypbl BTOPOro TEMIIEPATyPHOrO THAINA30HA, WIH MOXKET OBITh PaBHBIM HJIH
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Oonee BBICOKMM, 4eM BepXHUH npenen T3a reMnepaTypsl TPETHETO TEMIEPATYPHOTO THUATIA30Ha,
WIN MOXeT ObITh paBHBIM MJH Oojiee BBICOKMM, 4eM BepxHUH mnpenen T4a temmneparypsl
YETBEPTOr0 TEMIIEPATYPHOrO AUAINA30HA.

(2) B oTHOIEHHH BTOPOrO TEMIIEPATYPHOrO AMANa3OHa, BTOPOW TEeMIIEpaTypHbIN
IMAna3oH MOKeT ObITh HACTPOeH Tak, 4ToObl ObITh Ooyee IIUPOKUM, YeM IepBbIi
TEMIEepaTyPHBIN AMANa3oH, U BKJIOYATh MEPBbIN TeMIepaTypHbIA AuanazoH (ciyyai, rue oauH
AMaNa30H HA3bIBACTCA KaK BKIKOYAKOLIMKI €Ile OAWH AMANa30H, BKIIOYAET Ciay4ail, e HX
BEPXHUE TMpefieNibl TeMIepaTypbl SBISAIOTCA OJWHAKOBBIMM, WJIM WX HIDKHUE TIPEIesibl
TEMIIEPaTypPbl SBJSIFOTCS ONWHAKOBBIMH, U 3TO JEHCTBUTENBHO AJIS 3TOro omnucanus). B ogHOM
BapUAHTE OCYIIECTBJIEHHs] HACTOSINErO H300pEeTeHHsI BTOPOH TEMIIEPaTyPHBIN THAMNa30H MOKET
OBITh HACTPOEH TaK, YTOOBI OBITH OOJIEE MIMPOKHUM, YEM TEMIIEPATYPHbIE IUATMIA30HbI, B KOTOPIX
BO3MOXHBI Apyrue ¢yHkuuu (B mpumepe corjacHo Dwur. 12, Hampumep, MepBbIH, TPETHH U
YEeTBEPTHII TEMIIEPATYPHbIE AUAMIA30HBI).

(3) B oOTHOWEHWH TPETbEro TEMIIEPATYPHOIO IHANa30HA, TPETHH TEeMIepaTypPHBIN
IMana3oH MOXKET OBITh HACTPOEH Tak, 4YToObl ObITh Ooyiee IIMPOKHM, UYeM IepBBIH
TEMIEpPaTypHbId AWANa3OH, U BKIIOYATh NEPBBIM TeMIEpaTypHbI auana3oH. Kpome Toro,
TPETHIl TEMIePaTyPHBIA JTHAMA30H MOXKET ObITh HACTPOEH TaK, YTOOBI OBITH OOJiee LIUPOKUM,
4€M 4ETBEPTHIN TEMIIEPATYPHBIN AUANA30H, U BKIKYAaTh YETBEPTHIN TEMIIEPATYPHBIN JHAMA30H.

(4) B oTHOLIEHNH YETBEPTOrO TEMIIEPATYPHOTO JUAMA30HA, YETBEPTHIN TEMITEPaTyPHBIH
IMana3oH MOXKET OBITh HACTPOEH Tak, 4YToObl ObITh Ooyiee IIMPOKHM, YeM IepBBIA
TEMIIePaTyPHbINA JUAINA30H, U BKJIIOYATh NIEPBbIM TEMIIEPATYPHBIN AUana3oH. B oqHOM BapuaHTe
OCYIECTBIIEHHsI HACTOSINEro HM300peTeHMs, MEPBbIl TeMIepaTypHbIM IHana3oH MOXET OBITh
HACTPOEH Tak, 4YTOObI ObITh OoOyiee y3KMM, YeM TeMIepaTypHble AHMANa30HbI, B KOTOPBIX
obecnieunBaroTcs npyrue GyHKuuu (B npuMepe coriacHo Pur. 12, Hanpumep, TeMrepaTypHbIe
AMAIa30HbI OT BTOPOTO 10 YETBEPTOTrO).

[0087] Mexny mnpouum, kak mnpasmwio, SOH—-anarHocTrka BBINOJHAETCS Ha OCHOBE
3JIEKTPUUYECKOTO TMapaMeTpa UCTOYHHMKA MUTAHMS BO BpeMs pa3psiaa WiId BO Bpewms 3apsaku. B
Ka4eCTBE MPUMEPOB 3JIEKTPHUECKOTO MapaMerpa, MOTYT ObITh HCIOJB30BAHBI 3HAYCHHUE TOKA,
KOTOpBI HCTOYHHMK MHWTAHUS BBIIAET BO BpeMsl pas3psiza, 3HaU€HUE HANpsDKEHHs, KOTOpOoe
HCTOYHUK IMUTAHUS BBIIAET BO BpeMs paspsiia, 3HaU€HUE TOKA, C KOTOPBIM HUCTOYHMK MUTAHMS
3apsKaeTcsl BO BpeMs 3apsAKd, 3HAUEHHUE HAIPsDKEHUs, KOTOpPOe MOIBOAMTCS K HCTOUYHUKY
NUTAaHUST BO BpeMsl 3apsiAku, W TOMy mnonoOHble. Eciam mepBelii TeMmepaTypHbI Juana3oH
HACTPOEH, KaK OINHMCAHO BbIllle, Kak[as TemIepaTypa HUCTOYHMKA MUTAHMS, OTHOCALIASCH K
NepBOMY TEMIIEPaTypPHOMY JIHANa3oHy, O0O0s3aTeIbHO MPUHAMIEKUT K TEMIIEPATyPHBIM
IManasoHaM oOT BToporo a0 derBeproro. I[losToMy B cocTOsHMM, rae OOecrednBaeTCs
BO3MOXHOCTb SOH-HarHocTHky, AONYCTUMO MO MEHbIIEH Mepe OAHO U3 paspsiza, 3apsakKu U
OBICTPOH 3apsiAKH B OMHO H TO k€ BpeMs. [103TOMy MOKHO MOJTydaTh 3JIEKTPHIECKHUI apaMeTp,
HeoOxonumelid 1t SOH—nuarHocTuku npu mo00M peskuMe U3 paspsiaa, 3apsakd U ObICTpoi
3apsaku. I[TosTomy B cocTosiHum, Te obecneunBaeTcsi BO3MOKHOCTE SOH—THarHoCTHKH, MOYKHO

BbIIONHATE SOH—nuarnoctuky 6e3 mobbix npobdnem. ITosromy moBbimaercs: 3¢gp¢peKTHBHOCTD
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SOH-nuarsocTuku.

[0088] Kpome TOro, Ha 3JEKTPUYECKUM MapaMeTp, KOTOpbii ucnonb3dyercs B SOH-
OUAaTHOCTHKE, BJIMsET HE TOJNBKO Jerpajalys HCTOYHMKA NUTAHMs, HO TaKXKe TemIepaTypa
ucTouHMKa 1wmraHus. IlosTomy, uroObl oOecneuntb TouHOCTE SOH-mMarsocTuky,
NPEANOYTUTENBHO BBIMONHATE SOH-IMAarHOCTHKY TONBKO B cCiydae, KOrAa TemIeparypa
UCTOYHUKA MUTaHWs HAXOAMUTCA B TEMIEPATypPHOM JAHANa30HE, B KOTOPOM TemIeparypa
WCTOYHHMKA MHUTAHMs OKa3bIBA€T HEOOJbLIOE BIMSHUE HA SJEKTPUUYECKHH Mapamerp, KOTOPbIH
ucnonb3yercsi B SOH—quarnocruke.

[0089] B pe3ynbTaTe MpOBEISHHBIX ABTOPAMH HACTOSIIIETO M300peTEeHUsT O0CTOSITETbHBIX
HCCJIENOBAHUN IS STOM 3asBKH CTAJ0 OYEBUAHBIM, 4TO Hamiexamui nias SOH-—guarHocTuku
TEMIEepPaTyPHBII qUAa3oH sSBJsieTcsl Ooyiee y3KUM, YeM TeMIepaTypHbIH JUana30H, B KOTOPOM
3apsiAKa M paspsii BO3MOXKHBI 0€3 CTUMYJIMPOBAHUS Nerpajaliil UCTOYHHMKA nmutaHus. Kpome
TOrO, CTajo OUYEBUAHBIM, YTO, B YACTHOCTH, B YCJIOBUSX HM3KOH TeMmIlepaTypbl CTaHOBUTCS
npeoONagaroIiuM  BIIMSHUE, KOTOPOE TeMIlepaTypa WCTOYHHKA TIHTAHHUS OKa3bIBaeT Ha
3JIEKTPUYECKU N NTapaMeTp, KOTOpbIi ucnonssyercs B SOH-nuarnoctuke.

[0090] Ecnm mnepBblii TemnepaTypHbIM [MaNa3oH HACTPOEH, KakK OIHCAaHO BBIIIE,
TeMIlepaTypbl UICTOYHHMKA MUTAHMs, IPUHAJJIEKALINE TEeMIIEPaTypPHbIM AMana30HaM OT BTOPOIo
710 YETBEPTOrO, HE 00s3aTeIbHO MPHUHAJIEKAT IEPBOMY TEMITEPATypPHOMY AMarnasony. Jpyrumu
CJIOBaMHM, 35TO 3HAYUT, 4YTO MMEETCs TEeMIEPATYpPHBIM JUANa30OH, B KOTOPOM, AaxXe €Cld
ofecriedeHa BO3MOXKHOCTh 3apsiiku U paspsga, Her ycinouil miust SOH-mguarnoctuku. Ecmm
WHAMBUIyaJlbHbIE TEMIEpaTypHble [AHANa3OHbl HACTPOEHBl, Kak omnucaHo Beime, SOH-
JAMAaTHOCTHKA BBIMOJIHAETCS TOJBKO B IPaBUJIBHOM TEMIIEpaTypHOM AuanasoHe. [losromy MOkHO
NOBBICUTb TOYHOCTh SOH-nmmarHocTuku. B wacTHOCTH, B TeMIepaTypHOM AMANa3OHE HIXKE
15°C, xors obecneyeHa BO3MOMKHOCTb 3apsaKd M paspsiia MCTOYHUKA IHUTAHUS, YTOOBI
NPeNOTBPATUTD Jerpagaluio UCTOYHNKA nuTanus, SOH—nuarHocTuka He IOMyCKaeTcs, YTOOBI
obecrnieunth TOYHOCTb SOH-nmMarHocTHKU. DTO SBIAETCS NPEATIOYTUTENIbHBIM KaK BapHAHT
OCYIECTBIIEHHS HACTOSIIIETO N300PETEHUSI.

[0091] Kpome TOro, B OTHOLIEHUU 3apsAAKH U paspsiia, Kak MPaBWIO, BIUSHUE pa3psina
Ha Jerpajallii0 UCTOYHUKA NMUTAHMUA HE3HAYUTENbHO. PasHHIa BO BIMSHUM Ha JErpajaluio
UCTOYHUKA THTAaHHUS MEXIY 3apsAOKOM U pa3psaoM CTAHOBHUTCS Oojiee 3aMETHOH IO Mepe
CHIDKEHUs TeMIlepaTypbl HCTOYHMKA muTaHus. Eciom BTOpoll TemmepaTypHbIM guamna3oH
HACTPOEH, KaK OINHMCAHO BBIME, MOXXHO MAaKCHMH3HUPOBaTh BO3MOJKHOCTH OJIArONPUSITHBIX
3apsAIKU U pas3psAaa, B TO K€ BpeMs C MPEAOTBpalleHHeM Aerpajaliii UICTOUHHUKA MUTAHUS.

[0092] Kpome TOro, B OTHOIIEHUH 3apsiAKH U OBICTPOH 3apsiiKH, KaK MPAaBHIIO, BIUSHUE
3apAOKM Ha Jerpajallii0o UCTOYHUKA NUTaHMs SBIsieTCsl MaiblM. Pa3sHunia BO BIMSIHUM Ha
AeTpafgalyilo MUCTOUYHUKA MUTAHUS MEXIY 3apsakoil u ObICTPON 3apsakol CTaHOBUTCS Oolee
3aMETHON MO Mepe CHUXKEHMsI TeMIlepaTypbl UCTOUHUKA NUTaHus. Eciu no MeHblieil Mmepe ofiuH
U3 TPETHEro TEMIEPATYPHOrO AMANa30Ha U YETBEPTOro TEMIIEPATyPHOrO AHMara3OHa HACTPOEH,
KaK ONHMCAHO BBIIIE, MOXHO MAaKCHUMHU3HUPOBaTb BO3MOXKHOCTb OJIArONPUSATHBIX 3apsAOKd U

OBICTPOH 3apsIIKU, B TO JK€ BpEMsI C IPEAOTBPALIEHHEM AeTPafallii HICTOUHUKA TUTAHUS.
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[0093] TlomoOHO »TOMY, €CIH TepBbI TEMIEPAaTypHbI JOUANa30H HACTPOEH
HaJUIeKamuM o0pa3oM, MoBbImaeTcss TOUHOCTh SOH—-AMarHoCTHKH, W MOXKHO HCHOJIBb30BaTh
ucrouHuk 10 mutaHus B TeueHHe Ooyiee IJIUTENBHOTO BPEMEHH, B TO K€ BpeMsl oOecrieunBast
HazexKHOCTh. [ToaTOMy nocturaercs >3pQpekT SKOHOMUN SHEPTU.

[0094] Kpome Toro, eciu HHAMBUIAYyaJbHbIE TeMIIEpaTypHbIE AHANA30HbI HACTPOEHbI
HajuIekamum obpasom, noxasisercs aerpagauns ucrodynuka 10 nuranus. Ilosromy ynnuHsercs
Cpoxk ciry>xObI ncTounuka 10 muranus, u gocturaercs 3¢p¢HexT SKOHOMHU SHEPTHH.

[0095] (a4) DyHKIMS TUATHOCTUKH eTPataliuy

@dur. 13 npexacraBisier ONOK—CXeMy, WUIFOCTPUPYIOIYIO TIPUMEpP THATHOCTUKHU
nerpagauuy wiu auarHoctuku HeucrnpaBHoctH. B CTAJZIMM S201 cHawama BBIMOJTHSETCS
u3MepeHre 3HaueHUs Vpat HANPSOKEHMs] UCTOYHUKA MUTAHUS. 3HaueHUEe Vipayw HANPSIKEHUS
UCTOYHHKA THTAaHUS MOXKET OBITh TMOJYYeHO JaT4YMKOM HampspkeHus. OnHako crienyer
OTMETHTb, 4YTO 3Ta OJOK—CXeMa WCIONHSAeTCsT cxemMoii S50 ympaBieHMs B OTBET Ha
NeTeKTUPOBaHUE Hauaja Baoxa (cmorpu @ur. 3).

[0096] B kauecTBe OAHOIrO MpUMeEpa, 3HAYEHHUE Vpaw HANPSDKEHUs UCTOUYHMKA MUTAHUS
MOJKeT ObITh HampspkeHHeM pa3oMkHyTol uermu (OCV), kotopoe MoXeT ObITh MonydeHo Oe3
3JIEKTPUYECKOTO COeMHEHUs1 uCTOouHMKa 10 mutanus u Harpysku 125. B kadecTse ele 0qHOro
npuMepa, 3HAYeHHE Vpayw HANPSDKEHHUS HCTOYHHUKA IHTAHHUS MOXET OBITh HANPSIKEHHUEM
3amkHyTol wermu (CCV), kKOTOpoe MOKET OBbITh MOJYYEHO MPH 3JIEKTPUUECKOM COSIMHEHUU
ucrounrka 10 nuranus u Harpysku 125. B nopsnke eme 0gqHOro npuMepa, B Ka4eCTBE 3HAYCHUs
Vbatt HaNpsDKEHUsT WCTOYHMKA ITUTAHUS MOTYT OBITh HCIOJNB30BAaHBI KaK HANpsDKEHHE
Pa3OMKHYTOH LeNH, TaK W HaNpsDKeHHE 3aMKHYTOH lienmu. B HEKOTOpBIX ciy4asx, 4TOOBI
YCTPAHUTD BIIMSHUE MMAJCHUS HANPSDKEHMs, OOYCJIOBJIEHHOE 3JIEKTPUYECKUM MPHUCOECAMHEHHEM
Harpy3Ky, ¥ W3MEHEHHEM BHYTPEHHEro CONPOTHBJICHHS MM TeMIIepaTypbl, 0OyCIOBIEHHBIX
pa3psAaoM, MPEATNOYTUTENBHO UCIIONB30BAHUE CKOpee HampsikeHus pasoMkHyToil nernu (OCV),
Heskem HanpsokeHus 3aMkHyToi nenu (CCV). o nanpsikenuto 3amknayToi nenu (CCV) moxer
OBITh OLIEHEHO HampsikeHue pasoMkHyTol nenu (OCV).

[0097] Bonee KOHKpETHO, BpeMs MOJYy4YEeHUs] 3HaUEHHUS Vpaw HANPSDKEHUS HCTOYHHUKA
NUTAHUST MOXKET OBITh TEePHOJOM BPEMEHH, KOTJa BBIMOJHAETCS paspsii sl TOJadu
AJIEKTPOIHEPTHH HA HATPY3KY, WM MOXKET OBITh MEPHOIOM BPEMEHHU HETIOCPEACTBEHHO IMepen
pa3psOOM, HIIM MOXET OBITh NMEPHUOJOM BPEMEHH HETIOCPEACTBEHHO Mocie paspsina. MOMeHT
BPEMEHHU HEMOCPEICTBEHHO MeEper Pa3psaoM MOXKET MPENCTaBJsATh COOOH, Hampumep, Mepuon
nepeq HavalloM paspsiia, Hampumep, nepuon ot 5 mcek no 10 Mcek mepen paspsaoM, Moka He
HACTYIIUT BpeMs Hauajna paspsga. MOMEHT BpeMEHU HENOCPEICTBEHHO MOCJe pas3psiia MOXKET
NPEACTaBIATh COOOW, HAmpuUMep, MEePHOA OT OKOHYAHHUS paspsiia, MMOKa He MPOUAET Bpems,
Harpumep, oT 5 Mcek 10 10 mcek.

[0098] Kpome Toro, B mocienoBaTebHOCTH cornacHo Pur. 13 nonydenne 3HaueHust Voar
HaNpsDKEHUS MCTOYHMKA MUTAHUS HE BBINOJHSETCS B MPOLECCE 3apsAAKU; OJHAKO B Clydvae,
Korga Tpedyercs MOoJydeHHe 3HAYeHHS Vpaw HANPSDKEHHMs MCTOYHHMKA THTAHUS B IpoLecce

3apsaAKu, 3HAYCHHUEC Vbatt HampsoKEHUS UCTOYHUKA MUTAHUS MOXKET OBITh MOJIy4€HO l'IO)IO6HbIM
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0o0pa3om, HO TOJIBKO B IPOLIECCE 3apsIKH, HO TAK)KE HEMOCPENCTBEHHO Meper 3apsaKoi, Win B
MOMEHT BPEMEHHU HEIMOCPEACTBEHHO NOoce 3apsAKu. MOMEHT BpEMEHH HEMOCPENCTBEHHO Mepen
3apsAAKON MOJKET MPECTABIATH COOOH, HapUMep, MEPUO OT BPEMEHH NEpes] Ha4aJloM 3apsiIKH,
Harpumep, oT 5 Mcek 10 10 mcek nepen HayanoM 3apsiAkd. MOMEHT BPEMEHHU HENOCPEICTBEHHO
TIOCJIE 3aPSIAKA MOXKET MPEACTaBIATh COOOM, HAIpUMep, MEPUO OT OKOHUAHHS 3aPSIKH, MOKa He
IpONAET BpeMsi, Harpumep, oT 5 Mcek 10 10 Mcek.

[0099] 3arem, B CTAAMM S202, ompenensieTcsi, sIBJSIETCS JIU 3aN0OJy4eHHOE 3HaUEHUE
Vbatt HANpsDKEHUST NCTOYHUKA MTUTAHMS PABHBIM UJIM MEHBIIUM, Y€M 3HaUeHUE BEPXHETO npesena
NPEeIBAPUTENBHO OMPEENIEHHOTO uana3oHa HanpsoKeHus, Wik HeT. B ciiydae, koraa 3HaueHue
HANPSDKEHUS] HICTOYHUKA MMUTAHMS SIBJISIETCS] OoJiee BBICOKMM, YeM 3HAUEHHE BEPXHETO IMpefena,
nporecc 3aBepuiaercss 0e3 OLEHKM WM JETeKTUPOBAHUS Jerpajallid ¥ HEUCIPABHOCTH
HCTOYHHUKA NMUTaHus1. B kauecTse ele 0OJHOTO NMpUMepa, B Cydae, KOrJa 3HaueHHe HampsKeHUsI
UCTOYHMKA TMHUTAHUS SIBJIIETCS OOJiee BBICOKMM, Y€M 3HAUEHHE BEPXHEro Ipenesa, Mporecc
MokeT ObITh Bo3BpameH k CTAJIMN S201.

[0100] Mesxny Tem, B ciydae, KOrna 3HaUY€HUE Vpa HAMPSDKEHUS UCTOYHUKA TMUTAHUS
SIBJISIETCS PaBHBIM WJIM MEHBIINUM, Ye€M IPEeABAPUTEIbHO OMNpEJEeNEHHOEe 3Haue€HHE BEPXHEro
npenena, 3atem, B CTAJAWMM S203, ompenensiercsi, sBAsETCS U 3HAYEHUE HATPSDKCHUS
VCTOYHHUKA MMUTAHUS, [TOJyYEHHOE BO BpeMsl MIPEAbIAYIIEro akTa BI0Xa, PABHBIM WJIM MEHbIINM,
4eM 3HaueHHE€ BEpPXHEro Ipenesia MpeiBapUTENbHO OIpPENEIeHHOIO IHana3oHa HaIpsDKEHUS,
uiu HeT. B ciyuae, korna 3HaueHue Vpefore HANPSDKEHUS MCTOYHUKA MUTAHUS, MOJYUYEHHOE BO
BpeMsl MpPEIbIAYINEero aKTa BJOXa, fABIAETCA OONbIINM, 4YeM 3HAUE€HHE BEPXHEro Ipeaena
IPEIBAPUTENBHO OINPEAEICHHOIO Juana3OHa HaNpsDKeHMs], OIpenessieTcs, 4YTO 3HaueHHe
HANPsDKEHUS] MCTOYHMKA IMUTAHUS CTAJO PAaBHBIM WM MEHBLIMM, 4Y€M 3HAUEHUE BEPXHEro
npefena MNpPeABApUTENbHO ONPENEeNIEHHOrO Juana3OHa HaNpsbKeHUs, B MEPBBIM pa3 IpH
nocnenyrouem akre Baoxa. 3arem, B CTAJIMU S204, nakonurenbHbii cuetduk (Ico), KOTOPBIit
CUMTAET CyMMapHOE 3HAUEHHE BEJIMYHMH, HMMEIOLINX OTHOIICHHE K mapameTpy paboThl HArPY3KH
125, BeictaBisiercs Ha «O0». Cnyuaii, rme pesynbratom CTAJIMU S203 ssuserca «Her»,
O3HAuYaeT, YTO B MEPHOJ OT MpPeAbLAYLIero akTa BAOXa A0 TEKYIL[Ero akTa BAOXa HCTOYHUK
MTUTAHUSI OBbLT 3aPSI’KEH.

[0101] B cnyuae, xoraa pesynsratrom CTAJIMHM S203 sBnsercsa «[la», uiu nocie Toro,
Kak HakonurenbHbl cueTynk HactpoeH B CTAJIMM S204, 3arem, B CTAJWU S205,
OTIpefieNiAeTCs], He SIBJISETCS JIM 3HaUeHHE Vparw HANPSDKEHUS UCTOUHMKA MUTAHUS MEHbBIIUM, YeM
3HaUEHUE HIDKHEro Ipefesa MpeABapUTEIbHO OIPENEeHHOro auana3oHa HamnpsbkeHus. B
cilydae, KOrjza 3HadeHHe Vpaw HANpsDKEHWsT HCTOYHMKA NUTAaHUS SBJAETCS DPaBHBIM WM
O6npImnM, YeM 3HadeHune HuxkHero npenena, B CTAJIMM S206, cymma 3HaYeHUH, MMEIOIINX
OTHOILIEHHEe K mapameTpy paborsl Harpy3ku 125, BeiBogutcs kak BeipakeHne «ICo=ICo+Co».
Co mpencrapnsier 3HaY€HHE, UMEIOINEe OTHOIIEHHE K mapamerpy paboTsl HArpy3Kd BO BpeMs
Tekyliero akra sroxa. ICo npexncrapiseT cyMMapHOe 3Ha4eHNe BEJIMYHMH, HUMEIOLINX OTHOLIEHHE
K mnapameTrpy pabortel Harpy3ku. Ilocme »Toro mporecc 3aBepiuaercsi 0e3 OLEHKH WIN

ACTCKTUPOBAHUS ACTrpadallvui UJINW HEUCIIPABHOCTH UCTOYHUKA IMUTAHUA.
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[0102] B cayuae, xorma B CTAJIMM S205 ompenensercs, 4TO 3HauY€HUE Vpar
HaNpsDKEHUS MCTOYHUKA IMUTAHUS SIBJSIETCSl MEHbIIMM, YeM 3HaueHue HIKHEro Ipejaena, B
CTAIHWUM S207 ompenensiercs, sIBJsIETCs JU 3HA4Y€HHE, UMEIOIlee OTHOILICHUE K IMapamerpy
paboThl HArpy3KH, ACHCTBYIOLIEH B TO BpeMs, KaK 3Hau€HUE Vpy HATPSDKEHUS HUCTOYHHUKA
NUTaHKs ObUIO B MPEIBAPUTENIBHO ONPEEICHHOM AHANa30He HAMPSDKEHUs], TO €CTh, CYMMapHOe
3navyenue [Co sBisiercst OOIBLUINM, YeM NPEeaBAPUTEIBHO ONPEeNIeIeHHOE MOPOroBoe 3HaueHue. B
ciydae, korma cymmapHoe 3Hauenne [Co sBisercs OONBIIMM, YeM IPeaBapUTEIBLHO
OTpeieNIEeHHOE TMOPOTrOBOE 3HAYEHHUE, OMNpPENessieTCs, 4YTO HMCTOYHHMK THTaHUS SIBISETCS
HOPMAJIbHBIM, M TIPOLeCC PYHKLIUU TUATHOCTUKU 3aBEPLIACTCS.

[0103] B cnyuae, korna cymmapHoe 3HadeHue [Co sBisieTcst paBHbIM WJIM MEHBLINM, YeM
MIPEABAPUTENIBHO ONPENEEHHOEe IOpPOrOBO€ 3HA4YEHUE, OIpenensercss aerpajauus WU
HencrpaBHOCTh ucTouHMKa 10 muranms (CTAAUA S208), u monp3oBarens omosemaercss 00
AHOMAJTbHOM COCTOSTHUHU TIOCPeNCTBOM cBeromsnydaromero Oioka 40 (CTAJIUA S209). Ecnu
OmpeneNseTcss JIerpajalus WIA HEHCIPaBHOCTb HCTOYHHMKA IHUTAHHS, TO, COOOpa3HO
HEOOXOIMMOCTH, MOJKET OBbITh BBIMOJIHEHO YIPABISIOLIEE OEHCTBUE, YTOOBI CHeNaTh
HEBO3MOKHOH NOJavyy 3JIEKTPO3HEPTUU Ha Harpysky 125.

[0104] ®DyHKuMA [MATHOCTHKU Jerpajalliil HE OrPAHMYMUBAETCS BbILIICONMUCAHHBIM
BAPUAHTOM HCIOJHEHHUS, M MOTYT OBITh HCIIOJIb30BAHBbI Pa3IMYHbIE H3BECTHbIE MeTOnbl. B
Ka4yeCTBE OJHOIO MpHUMepa, B Cilydae paspsiaa UCTOUYHMKA 10 murtaHus B pekuMe MOCTOSHHOU
NoJa4yl TOKA WM B PEXUME IIOCTOSHHOTO IIO/ABENECHUS HANpSDKEHUs], €CJIU HampshKeHHe
MCTOYHHUKA MMUTAHUS 3HAYUTEIBHO CHIDKAETCS, MOXKET OBITh ONpesiesieHa Aerpagays HCTOYHUKA
10 muranus. Kpome TOro, B ka4yecrse €Iie OJHOrO MpUMEpPa, B Ciaydae 3apsiaku ucToyHuka 10
NUTAHKS, €CJIM HAaNpsDKEHHE UCTOYHMKA MUTAHHS MPEXKIEBPEMEHHO MOBBILIAETCS, MOXET ObITh
omnpexaeneHa aerpajauus ucroyHuka 10 nwuranusa. Kpome Toro, B kadecTBe eiie OAHOTO
npuMepa, B Cllydae 3apsiAKu UCTOYHMKA 10 NMUTaHWA, €ClNM HANpsDKEHUE UCTOYHHKA MUTAHMS
CHIDKAETCSl, MOJKET OBbITh OIpeneieHa HEeHCNpPaBHOCTh uctouHuka 10 murtanus. Kpome toro, B
Ka4yecTBe eIlle OJHOTO NMpUMepa, B Cliydae 3apsAaKyd WM paspsna UCTodHHMKa 10 muTaHus, eciu
CKOPOCTb TOBBILICHUSI TEMIIEPATypbl UCTOUHUKA 10 MUTAHUS SBISIETCS] BBICOKOM, MOXET OBITh
ompeaeneHa naerpagauus ucrouHuka 10 nuranus. Kpome TOro, B KaydecTBe e€lle OJHOTO
npuMepa, eciu JIFOoe OIHO W3 CTENeHH CYMMAapHOW 3apsAKH, BPEMEHH CYMMAapHOU 3apsiIKy,
CTENIeHH CYMMapHOIro paspsa U BpEeMEHH CYMMapHOro paspspga uctouyHuka 10 mnutaHus
NPEBBbIIAET IOPOTOBOE 3HAYEHHE, MOXET ObITh OmNpefesieHa nerpajanust UcTodyHuka 10
MUTaHYSL.

[0105] (a5) IIpumep ynpaBneHust pabOTOH HA OCHOBE TEMITEPATYPbl HCTOUHUKA MTUTAHUS

Tenmeps Oynmer omucan mnpuMep pabOThl TEHEPUPYIOLIETO BIBIXaEMbIH KOMIIOHEHT
ycTpoiictBa 100 COrmacHO HACTOSIEMY BAapHUAHTY HCIIOJHEHUS CO CChUIKOW Ha OJIOK—CXeMy B
@ur. 14. Dta On0K—Ccxema MOKa3bIBAET MPUMEP YIpaBlieHHs padOTOI Ha OCHOBE TEMIEpaTypbl
Thatt ICTOUHMKA MTUTAHUSL.

[0106] Cuauana, B CTAJIUU S301, reHepupyroinee BAbIXa€Mblii KOMIIOHEHT YCTPOMCTBO

100 ompenenser, ObLT 1M AETEKTUPOBAH aKT BIOXA, U BKIJIIOUEH JIM nepekiouatens 30 (cMoTpu
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@ur. 1). Kak Op1o onmcaHO BbIlIE, JETEKTUPOBAHUE aKTa BAOXa MOXKET OBITh BBIOJHEHO HA
OCHOB€ BBIXOIHOI'0O CUrHaja aatduk 20 Baoxa.

[0107] B cnyuae, korga pesyaprarom CTAINUN S301 ssnsercs «Her», renepupyroiuee
BJbIXaeMblli KOMIOHEHT ycTpoiicTBO BbinosHseT CTAIMIO S311 u nocnenyrouye craguu. 1o
Oyner ommcano Huxe. Mexny tem, B ciaydae, korga pesynsratom CTAJIMMU S301 sBnsiercs
«/la», nerekTupyeTrcsi 3anpoc HAa TeHEpUPOBAHME ad’po30Jid MAJs IOJb30BaTeNsl. 3aTeM, B
CTAJMM S302, reHepupyoollee BAbIXa€MbIli KOMIIOHEHT YCTPONWCTBO PpAacCUUTHIBAET
temnepatypy Traw HUCTOUHMKA nuTaHus. Kak onmcaHo Bbille, pacyeT Temnepatypbl Toat
UCTOYHMKA TUTAHUS MOXKET NPEACTaBIATh COOOH MpPOLECC AETEKTUPOBAHHS TEMIIEPATypPbl
uctoyHuka 10 muTaHus TemmepaTypHbIM AATYMKOM, U TOJY4YEHHUs TeMIepaTypbl HUCTOYHHKA
MUTAHUsI HA OCHOBE BBIXOJHOIO CHUIHAJIa TEMIIEPAaTypHOTO AAaTUUKa, UM MOKET IPEICTaBIsITh
co0ol mpoIecC OLCHKH TEMIIepPaTypbl HCTOYHHKA NMUTAHUS HA OCHOBE 3HAYCHMS, MMEIOINEro
OTHOILIEHHE K TeMIlepaType HCTOUHUKA MHUTAHHS, WM MOXET MPEICTABIATh COOOW mpouecc
IETEKTUPOBAHMS TEMIEPATyPbl HHOTO OOBEKTA, HEXKENH MCTOYHHMK MMUTAHUS, TEMIIEPATYPHBIM
JAaTYUKOM M OLEHKH TeMIlepaTypbl MCTOYHMKA IHUTAHUS HAa OCHOBE BBIXOJHOIO CHUTHANa
TEeMIIepaTypHOro naTuyuka. PacdeT TemmepaTypbl MCTOUYHMKA IUTaHUS HE OrpaHUYMBAETCS
KOHKPETHBIM CPEICTBOM, M MOXET OBITh HCIOJb30BAHO OO0 CPEACTBO, MOKA OHO MOXKET
MOJIy4aTh WK OLIEHUBATh TEKYINYIO TEMIEPaTypy UCTOUHHKA MUTAHUS.

[0108] Tlocne CTAJUU S302, B CTAAMM S303, reHepupyroluee BAbIXaEMbIH
KOMITOHEHT ycTpoicTBo 100 onpenensier, HAXOAUTCs U TeMNepaTypa Thaw UCTOUHUKA MUTAHUS
BO BTOPOM TEMIEPAaTypHOM Juana3oHe. B kadecTBe OIHOrO INpuUMepa, TEeHEpUpyrllee
BJIbIXa€Mblli KOMIIOHEHT YCTPOMCTBO OMpeNesseT, BXOAUT JIU TeMIepaTypa UCTOUHUKA MUTAHUS
B Anana3oH —10°C<Tpau<60°C.

[0109] B cayuae, xorna Tpar HE HaxoAWTCA B Auama3oHe (ciay4ali, rae pe3yibTaToM
CTAUM S302 sBnsiercss «Her»), reHepupyroiiee BIbIXaeMblii KOMIIOHEHT YCTPOHCTBO
BBINIOJIHAET TOCJIENOBATEIbHOCTh JACHCTBUN [JI  Ciydas, TIZe TeMmIeparypa sBISIETCs
HeHopmanbHOH (CTAJIUU S381 u S382). 310 OyAer onucaHO HIKE.

[0110] Mexny Tem, B ciydae, Korma Tprax HAXOOWTCS B [OManasoHe (ciydai, rae
pesyasratom CTAJIMU S302 sBasierca «/a»), zatem, B CTAIMHU S304, reHepupyroee
BJIBIXa€MbIH KOMITIOHEHT yCTPONUCTBO 100 BBINOJIHAECT reHEPUPOBAHUE a3po30Jis. I eHepupoBaHue
a’pO30J1s1 IPOU3BOAUTCS BBINOJHEHUEM IOJAa4YU 3JIEKTpPOIHepruu Ha Harpysky 125. Kontposas
NOJauy 3JIEKTPOSHEPTHH HE OrPaHWYHMBAETCS KOHKPETHBIM YIIPABIEHHEM, M MOTYT OBITh
UCTIONIb30BaHbI PA3HOOOPA3HbIE CPEACTBA KOHTPOJIS, BKIIIOYAIOIINE BBIICYTTIOMSIHYTBIH METO U
W3BECTHBIE B TEXHOJIOTUH CITOCOOBI.

[0111] 3arem, B CTAJIMM S305, rerepupyroliee BAbBIXa€MbIii KOMIIOHEHT YCTPOMCTBO
100 onpenensier, HaxoguTCss M Temneparypa Tvaw HWCTOYHMKA TNUTaHUS B IEPBOM
TEMIIEPaTypHOM Juamna3oHe. B kadecTBe mnpumepa, T'€HEpPHUPYIOIlEe BAbIXA€MbI KOMIIOHEHT
YCTPOMCTBO oONpenenseT, HaXOAUTCs JIM TeMIepaTypa HCTOYHMKA IUTaHUS B JAHAIa30HE
15°C<Tpa<60°C.

[0112] B caywae, xorma Ttemneparypa Tbaw HCTOYHMKA NIUTaHUs HAXOAMUTCA B
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BBILIEYNIOMSIHYTOM TEMIIEpaTypHOM auanaszoHe (cimydail, rae pesyasrarom CTAJIMM S305
apisercs «Jlay), B CTAIAUAX S306 u S307, renepupyroliee BABIXa€MbIH KOMIIOHEHT
yctpoiictBo 100 Bbmonnser SOH-auarnoctuky, u T.4. bojee KOHKpeTHO, reHepupyrollee
BIbIXa€MbIli KOMIIOHEHT ycTpoicTBO BbinonHsAeT SOH-nmarnoctuxky B CTAIMHM S306, u
onpenenser, spasercss 11 SOH paBHbIM uian OOJBIINM, YeM TNPENBAPUTEIBHO OIpEesIeHHOe
noporosoe 3Hauenue, uian Hetr, B CTAJ/IMM S307. ogHako AMAarHOCTUKA Jerpafallii TakkKe He
OrpaHUYHMBAETCS KOHKPETHBIM YIIPABJIEHHEM, M MOTYT OBbITb HCIIOJNB30BaHBI Pa3HOOOpa3HbIE
CpencTBa KOHTPOJIS, BKJIFOUAIOLIUE BBIIIEYIIOMSHYTbII METOJ M HW3BECTHbIE B TEXHOJOTUU
CIOCOOBL

[0113] B cnyuae, korna SOH sBnsieTcss paBHbIM WA OOJNBIIUM, Y€M MPEABAPUTETHHO
ompefeNieHHOe TMOporoBoe 3HaueHue (cnyuaii, roe pesynbratom CTAJIMM S307 sensiercs
«/la»), TOCKOJIbKY OIpEeNeseHO, YTO UCTOYHMK 10 MHUTaHUS He SIBJISIETCS] AETPagrpOBAHHBIM,
3aTeM BbINONHAIOTCS onuckiBaembie Hike CTAJIUM S308 u S309.

[0114] Mexny tem, B caydae, korga SOH sBisieTCsi MEHBITUM, Ye€M MPEIBAPUTENHHO
OTpeeNieHHOe TOoporoBoe 3HaueHue (cnmyuaii, roe pesynbratom CTAJIMM S307 sensiercs
«Het»), mMOCKONBKY oOmpeneneHo, 4yTo UCTOYHUK 10 MuTaHus SBISETCS AErpagripOBAHHBIM,
TeHepUpYIollee  BJbIXa€MbIil KOMIIOHEHT YCTPONCTBO BBINOJHSET IOCIEI0BATENbHOCTD
neicTBuil Uit ciydasi, rae Oarapest 6puta nsnomena (CTAJIMM S391-S394, cmorpu @ur. 16).
3710 OyneT onucaHo HIKE.

[0115] B cnyuae, xorma B CTAJAMM S305 onpeneneno, uto temneparypa That
HCTOYHUKA MUTAHUS HE HAXOAUTCS B BBIIEYIOMSHYTOM TemnepaTypHoM auanaszone, CTA TN
S306 u S307 mponyckarotcsi, Tak uto SOH—nuarnoctuka He nposoautes. [lpyrumu ciosamy, B
HacTosleM BapuaHTe ucnoiHeHuss SOH-auarHocTuka BBIMOJMHAETCS TOJBKO B Clydae, KOraa
TeMneparypa Thay HICTOYHMKA MUTAHUSA HAXOAUTCS B MIEPBOM TEMIIEPATYPHOM AHMANa3oHe. XOTs
0e3 oOrpaHuueHHs, TEHEPUPYIOIee BIbIXaeMbli KOMIIOHEHT YCTPOHCTBO MOXKET OBbITb
BBIMIOJIHEHO TaK, YTO B Cllyyae, KOrJa TeMIeparypa HUCTOYHHKA MUTAHUS HE HAXOIUTCS B
auanasoHe, TO 4ToObl MHPOPMUPOBATH, YTO HEBO3MOKHO BBIMOJHHUTb JUATHOCTHKY, BBIAAETCS
NPEABAPUTENLHO ONPENEICHHOE ONOBEIIeHNE (TAKOe KaK MU3JIYyYEHHE CBETa CBETOU3IYYAIOIIUM
onokom 40).

[0116] Omsate co cceuikori Ha Dur. 14, 3atem, B CTAWUM S308 renepupyroiuee
BIBIXa€MbIli KOMITOHEHT ycTpoiicTBo 100 onpenensier, ObLT I 3aBEPIICH aKT BIOXA, BHIKIIOUEH
JU TepeKyrouaTeNb, U UCTEKJIO JIM IpelBapUTENbHO ONpeseNeHHoe BpeMs. B ciyuae, xorma
pesynstatom CTAJIMM S308 sBnsercss «Her» (TO ecTh, ciyuai, rie akT BIOXa He ObLI
3aBepIICH, W MEPEKI0YaTelb BKIIOYEH, U NPEABAPUTEIBHO ONpPENEIeHHOE BpeMsl HE HCTEKJIO),
reHepupylollee BIbIXaeMblii KOMIIOHEHT ycTpoiicTBo Bo3Bpamaercs k CTAJIMU S305. Mexny
TeMm, B ciydae, korma pesyiastatoM CTAIMM S308 sensercs «a», B CTAIAUM S309
TeHepHUpYIollee BIbIXa€MbIii KOMIIOHEHT YCTPONMCTBO BBINNOJIHSET I'€HEpUpOBaHUE aspo3ois. B
KauecTBe €llle OAHOrO IpuMepa, B ciydae, korna pesyjapratom CTAJIMU S308 ssnsercs «Hery,
reHEepHUpYIOLIlee BIbIXa€MbIil KOMIIOHEHT yCTpoiicTBO MokeT BepHyThesl kK CTAJIMU S306, HO He

k CTAIMM S305. B 3TOoM ciyuae, MOCKOJIbKY MPOLIECC YCKOPSIETCSl, MOXKHO YBEJIUYUTDh YUCIIO
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mukJIoB SOH—quarHoCcTHKHA.

[0117] CoOOTBETCTBEHHO OMHCAHHOW BBILIE CEPUU CTAAMM, Moja4da 3JIEKTPOIHEPTUU
BBIMOJIHSETCS TOJBKO B Cllydae, Koraa TemMnepatypa Tvat MCTOUHMKA NMUTAHUsI HAXOOUTCS B
TEMIIEPATYPHOM JHAarna3oHe, B KOTOPOM BO3MOXKEH pa3psl, U [IUArHOCTHKA Jerpajaluu
BBIIOJHAETCS TOJBKO B Cllydae, Koraa Temnepatypa Tvat MCTOUYHMKA NMUTAHUs HAXOOUTCS B
TEMIEpaTypPHOM JAMala3oHe, B KOTOPOM BO3MO’KHAa AMarHocTuka aerpagaumu. Ecom SOH-
AUATHOCTHKA JOINYyCKAeTCsl TOJbKO B YaCTH TEMIEPaTypHOrO [AMana3oHa, B KOTOPOM
nornyckaercs: paspsn ucrounuka 10 muranusi, To SOH-nuarHocTHKa BBINOJHSAETCS TOJNBKO B
TEMIIEPaTypPHOM JMara3oHe, B KOTOPOM SIBJIIETCS MajlbIM BJIHMSIHHE, KOTOPOE OKa3bIBaeTCs
TeMIlepaTypoil UICTOYHMKA MUTaHus. I1osToMy MOKHO noBbicUTh TOUHOCTh SOH—MarsocTuky.

[0118] (BBICTPAA 3APAIKA)

Tenepy Oymer omucana CTAJIUA S311 w nocnenyroimme CTaauu, KOTOPBIE
BBIMONHAIOTCA B caydae, koraa pesyiapsratoM CTAIIMU S301 sBasercs «Her». Chauana, B
CTAJIMH S311, renepupyroliee BIbIXaeMblii KOMITIOHEHT ycTpoiicTBo 100 merexktupyer, ObUIO
JIM MOAXOASIIIUM 3apsiiHOE YCTPOUCTBO. B ciydae, koraa nmpurogHOCTh 3apsiAHOTO YCTPOMCTBA
HE JIeTEeKTUPOBaHA, TEHEPUPYIOLEe BJbIXa€MbIll KOMIIOHEHT YCTPOWCTBO BO3BpalLAeTCs K
CTAMUA S301.

[0119] B cnydae, xorma Obuta JeTEKTHpPOBaHA MPUTOAHOCTH 3aPSTHOTO YCTPOWCTBA, B
CTAIMM S312 reHepupymrolee BIbIXaeMbli KOMIIOHEHT ycTpoiictBo 100 mnomydaer wumau
ouieHuBaeT Temnepatypy Tvat McTouHuka nutanus. [lonydenue unu oueHka temnepatypsl Toat
WCTOYHUKA MTUTAHUS MOKET OBITh BBIMOJHEHA TaKuM ke obpasom, kak B CTAJIMH S302.

[0120] 3arem, B CTAJIMM S313, renepupyroliee BAbIXa€Mblii KOMIIOHEHT YCTPOMCTBO
100 ompenenser, HaxOmAWUTCs JU TeMreparypa Tvaw HCTOYHMKA IHWTAHWS B UYETBEPTOM
TEMIIEPATypHOM 1Auana3oHe. B kadecTBe mnpumepa, T'€HEPHUPYIOIIEE BABIXAEMbI KOMIIOHEHT
YCTPOMCTBO ONpenenseT, HaXOAUTCs JIM TeMIepaTypa HCTOYHMKA IUTaHUS B AHAIA30HE
10°C<Tpar=60°C.

[0121] B cnyuae, korna temneparypa Tpaw UICTOUHUKA MUTaHUA HAXOAUTCS B HUANa30He
(cnyuadi, rme pesynpratom CTAJIMM S313 sasnserca «J/la»), 3arem, B CTAJAWU S314,
TeHEPUPYIOLIee BABIXaeMbIil KOMIIOHEHT ycTpoiicTBo 100 BeimosHseT ObIcTpyIO 3apsiaky. Kpome
TOT'0, CKOPOCTD 3apsiaKu st ObICTpoit 3apsinku B CC—pexxume MoxkeT coctaBiisith 2C.

[0122] Mexny Tem, B ciydae, korga Temmeparypa Tvatx MCTOUHHMKAa MUTaHUsS He
HaxomuTcsi B JauamnasoHe (cmydwait, rme pesyiabrarom CTAJIMM S313 sBasercs «Hety),
TEeHEPUPYIOLIEEe BIbIXa€Mbli KOMIIOHEHT YCTpOHCTBO 100 BBIMONHSET MOCIENIOBATEIBHOCTD
OEeWCTBUI AT HOPMAJIBHOW 3apsAKH, HO He ObICTpOH 3apsiiku (MOCienoBaTelbHOCTh OT S321,
KOTOpast OyzieT OnucaHa HIKeE).

[0123] Ecnu 6vicTpast 3apsinka Haunaaercs B CTAJIMU S314, zarem, 8 CTAJIMU S315,
TeHepUPYIOLIEee BABIXAaEMbIM KOMIIOHEHT ycTponctBo 100 onpenenser, HaxomauTcs JU
temneparypa Torat MCTOYHHKA NHUTAHUS B IEPBOM TEMIIEPATYPHOM JAMarna3zoHe (Hampumep,
15°C<Tpa<60°C).

[0124] B caywae, xorma Ttemneparypa Tbaw HCTOYHMKA IIUTaHWs HAXOAMUTCA B
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BBILIEYIIOMSIHYTOM TEMIIEpaTypHOM amarnaszoHe (cimydvail, rae pesyiasratom CTAJIMA S313
apisiercs «Jlay), Torna B CTAAUAX S316 u S317 reHepupyroiee BABIXa€MbIH KOMIIOHEHT
yctpoiictBo 100 Bbmonnser SOH-auarnoctuky, u T.4. bojee KOHKpeTHO, reHepupyrollee
BIbIXa€MbIli KOMIIOHEHT ycTpoicTBO BbinonHsAeT SOH-nmarnoctuxky B CTAJMM S316, u
onpenenser, spasercss 11 SOH paBHbIM uian OOJBIINM, YeM TNPENBAPUTEIBHO OIpEesIeHHOe
noporosoe 3HaueHue, wiu HeT, B CTA/IMU S317. B cnyuae, korna Tvraw HAXOAUTCSA B NMEPBOM
nuanaszone, CTAJIMU S316 u S317 nponyckatores, Tak uto SOH-anarsocTuka He NpOBOAUTCS.

[0125] B cnyuae, korna SOH sBnsieTcsi paBHbIM WM OOJIbIINM, Y€M MPEABAPUTETHHO
ompeneNieHHOe TMOporoBoe 3HaueHue (cnyuaii, roe pesynbratom CTAJIMM S317 sasiercs
«/la»), TOCKOJIbKY OIpEeNeseHO, YTO UCTOYHHMK 10 NMHUTaHUS He SIBJISIETCS AErPagrpOBAHHBIM,
3aTeM BbINONHAIOTCS onuchiBaembie Hke CTAJIUM S318 u S319.

[0126] Mexny Tem, B ciydae, korga SOH sBisieTCsi MEHBITUM, Ye€M MPEIBAPUTENBHO
onpeseNieHHOe TOporoBoe 3HaueHue (cnyuaii, roe pesymbratom CTAJIUM S317 sensiercs
«HeT»), mMOCKOJBKY oOmpeneneHo, 4To UCTOYHUK 10 MUTaHUS SIBJSETCS AETPagrpOBAHHBIM,
reHepUpyIollee BJbIXa€Mblii KOMIIOHEHT YCTPONHCTBO BBINOJHSET IOCIEI0BATENbHOCTD
neiicTBuil s ciydasi, rae Oatapes Oputa m3HomeHa (CTAIMM S391-S394, cmotpu @ur. 16).

[0127] 3arem, B CTAJIMUM S318, rerepupyroliee BAbBIXa€MbIii KOMIIOHEHT YCTPOMCTBO
100 BpINONIHSIET AETEKTUPOBAHNE MPU3HAKA 3aBEPLICHUS 3apsaku. B ciiydae, korga pe3yapTaTtoM
CTAONUN S318 seusiercss «Her» (To ecTh, cuTyauus, rae 3apsiaka He Oblla 3aBepIleHa),
reHepUPYIOIIEe BIbIXa€MbIi KOMIIOHEHT YycTpoiicTBo Bo3Bpawaercs k CTAJAWMM S315. B
cny4ae, koraa pesyapratoM CTAIMUM S318 sasnsercsa «a», 8 CTAJIMHN S319 renepupyrouiee
BJIbIXa€MbIli KOMITIOHEHT YCTPOMCTBO 3aBEpIIAET 3apsaKy. B kauecTse elme ogqHOro npumepa, B
cinydae, koraa pesyabratom CTAJIMM S318 sansercs «Her», reHepupymolee BAbIXa€MbIid
KOMITOHEHT ycTpoicTBO MokeT BepHyThcsa K CTA/IMM S316, no ne xk CTAAUU S315. B s3Tom
cllyyae, MOCKOJIbKY MPOLIECC YCKOPSETCs], MOSKHO YBEJIMUUTD YUCiIO HukJI0oB SOH—nuarnoctuku.

[0128] Kak 6bu10 omucaHo Bbiie, ecian SOH—1uarHocTuka qonyckaeTcs: TOJIbKO B 4aCTH
TEMIePaTypPHOTO UATNIa30HA, B KOTOPOM JIOMYCKaeTCs ObICTpast 3apsiaka ucTouHuka 10 muraHus,
10 SOH—n11arHocTrka BBINOIHSETCS TOJIBKO B TEMIEPATyPHOM AMAINA30HE, B KOTOPOM SIBJISIETCS
MaJibIM BIIMSIHHE, KOTOPO€ OKa3bIBaeTCs TeMIepaTypoil uctounnka nuraHus. [loaTomy MOKHO
MOBBICUTH TOYHOCTh SOH—nnarHocTuky.

[0129] (HOPMAJIbHAA 3APAJIKA)

B cnyuae, xoraa B onucanHoi Boie CTAJIMM S313 onpeneneno, uto temnepatypa Toat
UCTOYHMKA TUTAHUS HE HAXOAWTCS B YETBEPTOM TEMIEPATYPHOM JMara3oHe (Hampumep,
10°C<Tpa<60°C), B CTAIMU S321 renepupyroiee BIbIXaeMbIii KOMIIOHEHT ycTpoicTBo 100
oTnpezeNseT, HaxOAUTCS JIU TeMmiepaTypa HUCTOYHMKA nutaHus B auanasoHe 0°C<Tpau<10°C
(reHepupyroIee BIbIXAaEMbIHI KOMIIOHEHT YCTPONCTBO ONpENessieT, HAXOMUTCS JIU TEMITEpaTypa
UCTOYHHKA TIMTAaHUsI B TPEThEM TEMIIEPATypHOM JAMANa30He, Ha OCHOBE KOMOWHAIUU
conepxkanuss CTAIMM S313 u comepxkanust CTAJIMU S321). B cnywae, korma Toaw He
HaxomuTcsi B auamasoHe (curyauwms, rae pesyiasratom CTAJIMM S321 sasnserca «Her»),

reaepupyromee BIILIXa€MbIi KOMIIOHEHT YCTpOfICTBO BBITIOJIHAECT TTIOCJICAOBATCIIBHOCTD
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nevicTBuil ans ciydasi, rae Temmeparypa siisercss HeHopMmaibHON (CTAAMHM S381 u S382,
noapoOHO omuchiBaeMble Hioke). B ciywae, korma temmepatypa Traw MCTOYHHMKA HHUTAHUS
HaxoauTcs B auanasone (curyanusi, rae pesyapratom CTAJIMU S321 ssusiercs «[la»), 3atem, B
CTAIUN S322 reHepupyroliee BAbIXaeMblli KOMIOHEHT ycTpoicTBo 100 BeImonHseT
HOpMaJbHYIO 3apsAaKy. Kpome Toro, CkopocTh 3apsaku Ajis HopMaiabHOU 3apsaaku B CC—pexume
MoxeT coctasysaTh 1C.

[0130] Ecnu nopmanbHas 3apsinka HaunHaercss B CTAJIMU S322, 3zarem, B CTAIMN
S323 renepupyrolee BIbIXaeMbIil KOMIOHEHT ycTpoiictBo 100 ompenensier, HaXOOUTCS JU
TeMriepatypa Tbat WCTOYHHKA MUTAHUS B MEPBOM TEMIIEPATypHOM J[Mara3oHe (Hampumep,
15°C<Tpar=<60°C).

[0131] B caywae, xorma Ttemneparypa Tbaw HCTOUHMKA NUTaHUS HAXOAMUTCS B
BBILIEYNOMSIHYTOM AuanaszoHe (cutyauus, rae pesyapratoM CTAIMHN S323 sBusiercs «[a»), B
CTAAUAX S324 u S325 reHepupyolee BAbIXaeMblil KOMIOHEHT ycTpoiicTBo 100 BrimonHseT
SOH-nnarHoctuky, u T.A. bonee KOHKpeTHO, TeHepUpyIOlLlee BIbIXa€MbIil KOMIIOHEHT
yctpoticteo BeinonHseT SOH—auarnoctuxy B CTAIUU S324, u onpenensier, sBisiercst 11 SOH
PaBHBIM WM OOJIBIINM, Y€M MPEABAPUTEIBHO ONpPENeIEHHOE MOPOroBOE 3HAYSHHE, HIIH HET, B
CTAIMUM S325. B cayuae, koraa Temmneparypa Tbat MCTOYHUKA MUTAHUS HE HAXOAUTCS B
nepBoM nuana3oHe (cutyauus, rae pesynbratom CTAAMW S323 seusiercs «Hery), CTAAMN
S324 u S325 nponyckatores, 1 SOH-nuarHocTuka He IPOBOJUTCS.

[0132] B cnyuae, xornga SOH sBrsieTcst paBHBIM WM OONBLINM, Y€M IPEIBAPHUTEIBHO
ormpesesieHHOe TOoporoBoe 3HaueHue (cimyuaii, rae pesynbratom CTAJZIMM S325 snsiercs
«/la»), MOCKONBKY OIpeNeseHO, YTO UCTOYHMK 10 mHUTaHus He SBJISIETCS AErpPaglpOBAHHBIM,
3aTeM BbINOJHAOTCS onucbiBaemble HUxke CTAJIMM S326 u S327.

[0133] Mexnay Tem, B ciydae, korga SOH sBisercs MEHbIIMM, Y€M IpEIBAPUTEIbHO
OMpenesieHHOe TOoporoBoe 3HavyeHue (caydai, rae pesyiasratom CTAJIMM S325 ssusiercs
«HeT»), MOCKOJBKY OmNpeneneHo, 4To UCTOYHUK 10 MUTaHUS SIBJISETCS AErpagripOBAHHBIM,
TeHEepUPYIOIee BIbIXa€MbIil KOMIIOHEHT YCTPOHCTBO BBIMOJHSET IOCIENIOBATEIbHOCTD
nevcTBui st ciy4asi, rae Oatapest Opita nznomeHa (CTAJIMU S391-S394, cmotpu @ur. 16).

[0134] 3arem, B CTAJIUU S326, reHepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPOMCTBO
100 BpIMONIHSIET AETEKTUPOBAHKE MPU3HAKA 3aBEPLICHUS 3apsaku. B ciydae, korna pe3yapTaTtoM
CTANN S326 sensiercss «Het» (To ecTh, cuTyauus, TAe 3apsiaka He Oblla 3aBeplleHa),
TeHePHUPYIOIIEe BIbIXaeMbI KOMIOHEHT ycTpoiicTBo Bo3ppamaercs k CTAJIMM S323. B
KaueCTBE €Ile OAHOTO IpuMepa, B ciydae, korna pesyjpratom CTAJIUU S326 sensercs «Her»,
reHepHUpYyIollee BIbIXaeMblil KOMIIOHEHT ycTpoiicTBO MoxkeT BepHyThesl K CTAJIMU S324, Ho He
k CTAJIUU S323. B aToM ciydae, OCKOJbKY MPOLIECC YCKOPSAETCS, MOKHO YBEIUYUTH YUCIIO
nukjioB SOH—anarnoctuku. B cnyuae, korga pesyiapratom CTAJIMU S326 ssasiercs «la», B
CTAJINU S327 renepupyroiee BAbIXa€Mblii KOMIIOHEHT YCTPONCTBO 3aBEPIIAET 3aPSAIAKY.

[0135] Kak omucano Bbime, ecnu SOH-muarHocTuka IOMyCKAaeTCss TOJbKO B YacTH
TEMIIEPaTypPHOTO JUANa30Ha, B KOTOPOM JOMycKaeTcs 3apska ucrounuka 10 nmuranus, o SOH-

AUAarHOCTHKaA BBIMIOJIHACTCA TOJIbKO B TEMIICPATYPHOM OUAIIA30HE, B KOTOPOM ABJISACTC MaJIbIM
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BJIMSIHME, KOTOpPOE OKa3bIBA€TCs TEMIepaTypoll MCTOYHMKAa nuTaHus. Ilostomy MOKHO
MOBBICUTH TOUHOCTh SOH—1MarHoCTuKH.

[0136] (IIOCJIEMOBATEJILHOCTh JEMCTBHM JJIA CJIVUASA, THE
TEMITEPATYPA ABJIAETCS HEHOPMAJILHOM)

ITocnenoBatenpbHOCTb AEUCTBUN [T Cilydasi, TA€ TeMIepaTypa sIBJSIETCS] HEHOPMAaJIbHOM,
MOJKET TMPENCTAaBJIATh COOOH, HAMpUMEp, MOCIENOBATEIbHOCTh NEHCTBHM, KaK MOKA3aHHYIO B
@ur. 15, B KOTOPOH reHepUpyHOLIee BAbIXaEMblll KOMIIOHEHT yCTpoicTBO 100 MOXeT cHaudamna
IEeTeKTUpOBaTh HeHopManbHOCTh Temmneparypsl B CTAJIMM S381, u 3aTteM BBINOJIHATH
OTIepaLIMIO TIPEKpaLeHus 3apsaaku uian npekpamenus paspsiga B CTAINUN S382. Kpome Toro, B
TAKOM YCJIOBUH, KaK yCJIOBHE, YTO AOJDKHO MPONUTHU MPEABAPUTENBHO ONPEEIEHHOE BpeMsl, UIIU
YTO TeMIlepaTypa UCTOYHUKA MUTAHUS JOJDKHA BEPHYTHCS K HOPMAJbHOMY AHMANa3oHy, 3apsaka
i paspsia, ocraHosieHHble B CTAJIMN S382, MoryT ObITh OISITH pa3peLIeHbL.

[0137] (IIOCJEJOBATEJIBHOCTh JEMCTBUIM JIJIS CIYVUAS, I'JIE HICTOYHMK
IMUTAHWA BbIJT IETPA/ITUPOBAH)

[TocnenoBaTenpbHOCTD NEHCTBHM I CIy4Yast, I71€ UCTOYHUK MUTAaHUS ObLI IerpaiupOBaH,
MOJKET TMPENCTaBJIsiTh COOOH, HampuMep, MOCIeNOBATENIbHOCTh ACHCTBHIA, KaK MOKA3aHHYIO B
Qur. 16. B 3TOM npumepe, €CiM IeHEPUPYHOILee BABIXA€MbIM KOMIIOHEHT ycTporcTso 100
cHauaja paerektupyer nerpamamuro Oarapen B CTAJIMM S391, zarem, B8 CTAJAUN S392,
TeHEepUpYIOLlee BABIXAa€MbIi KOMIIOHEHT YCTPOMCTBO BBINOJHSAET OMNEPALUI0 MpPEeKpaLleHHs
3apsAIKU WM NIPEKpalleHus pa3psaa.

[0138] 3arem, B CTAJIMM S393, renepupyroliee BAbIXa€Mblii KOMIIOHEHT YCTPOMCTBO
COXpaHseT B 3alOMUHAIOLIEM YCTPONHCTBE BpeMsl AETEKTHPOBAHUS [Aerpajaly HCTOYHHMKA
NUTAHUST U yCIIOBHE, B KOTOPOM ObLia AerekTupoBaHa aerpamauus. 3arem, B CTAJAMN S394,
TeHepUPYIOIIee BbIXaeMbIil KOMIIOHEHT YCTPOMCTBO OCTaHABIMBAET cepHro omnepauii. OgHako,
B TaKOM YCJOBMHM, KaK 3aMeHa HMCTOYHMKA 10 muTaHusA, cepusi onmepaunyii, OCTAHOBJIEHHAs B
CTAJAMH S394, MoskeT ObITh OISATH pa3pelieHa.

[0139] Ecnu cpaBHMBaTh MOCIEAOBATENBHOCTD NEHCTBHUU NIl Cy4asi, TIe TeMIepaTypa
SIBJISIETCS. HEHOPMAJIbHOM, U MOCJIEI0BATEeIbHOCTD NEHCTBUH Ui Clyyasi, I7le UCTOUHUK IUTAaHUs
ObUT erpaiupoOBaH, TO MOXKHO CKa3aTh, YTO YCJIOBHE Pa3peLISHHs OMSATh 3apPSAKH WIH pa3psija,
octaHoBiieHHbIX B CTAJIUU S382, TpynHee yooBIETBOPUTH, YEM YCJIOBHUE pa3pelleHusl OMsTh
3apsAaKU UK paspsiaa, ocraHoBieHHbIX B CTA I S394.

[0140] Ecnu cpaBHMBaThH MOCIEAOBATENBHOCTD NEHCTBHUM NI Cy4asi, TIe TeMIepaTypa
SIBJISIETCS. HEHOPMAJIbHOM, U MOCJIEI0BATEeIbHOCTb NEHCTBUH Ul Cllyyasi, I7le UCTOUHUK NMUTaHUs
ObLT JerpanupoBaH, 3apsinka win paspsin, octaHoBieHHbie B CTAJIMM S382, paspemmarorcs
OTISITh, €CJIM FEHEPUPYIOLLee BAbIXaeMblil KOMIIOHEHT YCTPOMCTBO OCTABISAETCS Kak ecTh. Mexny
TEeM, MOJKHO CKa3aTbh, 4YTO cepus omnepauwmii, ocranoBiernHas B CTAJIUN S394, moxer ObITh
paspelleHa OmsiTh, €CJIM T'eHEPUPYIOLIee BAbIXa€Mbld KOMIIOHEHT ycTponcTBo 100 ocraBnsiercs
KaK €CTb.

[0141] Kak omnmcaHO Bbllle, €CIM NEpPBbI TeMIepaTypHbI OUANa3oH HAaCTPOEH

HaJIC)KalIluM O6p2130M, NOBBIIIACTCA TOYHOCTD SOH—I[I/IaFHOCTI/IKI/I, H MOXHO HCIIOJb30BAaTh
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ucrouHuk 10 mHTaHWS B TeYeHHE JUIMTEJIBHOTO BPEMEHH, B TO XK€ BpeMs obOecreunBas
HazeKHOCTh. [loaTOMy mocTuraercs >3pQpeKT SKOHOMUN SHEPTUM.

[0142] Kpome Toro, ecaum HamjiexamuM oOpa3oM HACTPOEHBl WHAMBHIYAJbHbIE
TEMIIEpaTypHbIE IUAINa30Hbl, NPEAOTBpallaercs nerpajauus ucrounuka 10 nmuranus. Ilostomy
YIUTMHSIETCS] CPOK Ciy»KObI ncTouHuKa 10 nutanus, u nocturaercs 3pGeKT SKOHOMUU SHEPT UM

[0143] (b1) derexTrpoBaHUEe MPUCOSTMHEHUS 3aPSIIHOTO YCTPOHCTBA MITH MPOYUX

B oTHOmEHnu ynpasiaeHus 3apsiAKON, A N€TEKTUPOBAHUs NMPUCOCIUHEHMsI 3apsIAHOIO
YCTPOMCTBA, U TOMY TMOMOOHOrO, MOryT OBbITh HaIEXKAIlUM OOpPa3oOM HCIOJb30BAHbI
pasHooOpa3Hble crocoObl, U Aajiee BKpaTie OyayT onucanbl UX npumepbl. biok 250 ynpasieHus
3apsakoi (cmotpu @ur. 8) mmeer (YHKIHUIO NETEKTHPOBAHUS SJIEKTPUYECKOTO COCTUHEHHUS
MEXKITy JIEKTPUYECKOlH cXeMol 3apsimHoro yerpoiictea 200 U 3j1ekTpudeckoi cxemoii ooka 110
nuTaHuss. MeTon NeTEeKTHUPOBAHUS 3JIEKTPUYECKOTO COENMHEHUs] MEXIY HUMH HeE SIBJIAETCA
KOHKPETHO OTPAaHWYEHHBIM, U MOTYT OBITh TPUMEHEHbI pas3jHuHble crocoObpl. Hampumep,
npucoenuaenne Onoka 110 muTaHUsT MOXKET ObITh NETEKTHUPOBAHO BBIIBICHHEM pa3HOCTH
HANPSKEHUH MEXy Napou 3J1eKTPUYECKUX BbIBONOB 221t.

[0144] B ogHOM BapuaHTe WCIOJHEHUS MPEANOYTUTENBHO, YTO, KOTZAa COEIMHSIFOTCS
3apsimHOe yerporictBo 200 u 6mok 110 mutanus, TOMKHO OBITH BO3MOXHBIM OIpeNeeHHEe O
MEHbBIIIeH Mepe OIHOTrO M3 Tuma coeauHsiemMoro Omoka 110 murtanws w Thma uctoyHwka 10
nutaHusi. UtoObl OCYIECTBUTH 3TO, HAIPUMEpP, HA OCHOBE 3HAUEHHsI, HMEIOINEro OTHOLIEHHE K
3HAYEHHIO 3JIEKTPUYECKOTO CONMPOTUBIEHUS mepBoro pesucropa 150 (cmorpu @ur. 8), moxer
OBITH OMpeneNieH 1Mo MeHbIIelW Mepe OOWH U3 THIa coenuHseMoro Osoka 110 muraHus u TUna
ucrounuka 10 nuraHws, pasMerneHHoro B Onoke 110 nuranusa. [lpyrumu cioBami, NepBble
pesuctopsl 150, UMeroIye pa3IuuHble 3HAYEHHS SJEKTPHYECKOTO COMPOTUBIIEHUS, MOTYT OBITh
pasmerieHsl B Onokax 110 muTaHMs pa3NUYHBIX THIIOB, COOTBETCTBEHHO TaK, YTO MOXKHO
OTpeneuTh TUM mpucoenunsemMoro 6joka 110 muranust win ucrounnka 10 muranus. Kpome
TOrO, 3HAY€HHUE, UMEIOIee OTHOUIEHUE K 3HAYCHMIO 3JIEKTPUYECKOrO CONMPOTHUBJIEHUS MEPBOIO
pe3ucTopa, MOXKET MPEACTaBIATh COOOH 3HAYEHHE SJIEKTPUYECKOrO COMPOTHUBJICHUS MEPBOTrO
pesucropa 150, wim MOXET NPEACTABNIATb BEIWYMHY MAJCHHUsS HANPsDKEHUST Ha IEPBOM
pesuctope 150 (pa3HOCTh TOTEHIMANIOB), WJIH MOXET OBbITb 3HAYEHHEM TOKa, MPOXOJSIIErO
yepes nepsblil pesuctop 150.

[0145] (b2) YnpaBnenue 3apsaaKoi

Teneps Oynet onucaHo ynpasjeHue 3apsakoi. Janee Oyner onmucad npuMep, B KOTOPOM
orepanuu KOHTpoupyet 0ok 250 yrpaBieHus 3apsaKoi 3apsaHoro yerporictsa 200; omHako,
KaK ONMCAHO BbINE, B KOHQUIYpaLWU, B KOTOPOH TI'EHEPHPYIOLIEE BIbIXA€MbIi KOMIIOHEHT
yctpoiictBo 100 mumeer (DyHKUIMIO, UMEIOIIYIO OTHOIICHHE K 3apsiiKe, YMpaBJeHHE MOXKET
BBINIOJIHATBCST PAa3MELIEHHON B ycTpoiicTBe cxemon 50 ynpasnenus. dur. 17 npencrasisier
ONOK—CXeMy, WITFOCTPUPYIOIIYIO MPUMEP METOAA YIPABJICHUS, KOTOPOE BBITIOIHAETCS OJIOKOM
250 ympasnenust 3apsinkod. Caawama, B CTAJIMM S401, Onok ympaBieHus 3apsakKon
neTeKkTupyer coequHenue 0oka 110 nmuranus ¢ 3apsnHbIM ycrpoiictsom 200.

[0146] Tlocne Toro, kak OETEKTUPOBAHO COENMHEHHE (B Clydae, KOrna pe3yjbTaToM
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CTAONM S401 ssusercs «Ma»), 3atem, B CTAJIMU S402, Onok ympaBieHHs 3apsaKOi
MOJIy4aeT 3HA4Y€HHE, HMMEIIEeEe OTHOLIEHHWE K 3HAYEHUIO JJIEKTPUYECKOrO CONPOTUBIIEHUS
nepsoro pesuctopa 150. bnok ynpasieHus 3apsakoll MOXKET MOJIy4aTb 3HAYEHHUs, KOTOpPBIE
NPEACTaBISIIOT COOOH pe3yNbTaThl H3MEPEHHUs], MHOTOKPATHO, IO MEPE BBINIOJHEHUSI U3MEPEHNS,
U T0JIy4aThb KOHEYHOE 3HAYEHUE C MCIOJIb30BAHHEM Ha UX OCHOBE CKOJB3SILErO CPEIHEro,
HEB3BELIEHHOT'O CPEHEr0, WU B3BELIEHHOIO CPEIHErO 3HAYECHUS UX.

[0147] 3arem, B CTAJIMM S403, 610K ynpaBieHHUs 3apsaKod Onpenensier, Hy>KHO JIU
U3MEHATh MPEIBAPUTEIBHO OINpPEAEICHHOE YIIPABIECHUE, WM BCE B HAJIEKALEM COCTOSHUHU,
9YTOOBI BBIMOJIHATE MPEIBAPUTENILHO OMpPEIESICHHOE YIpaBieHHe, Ha OCHOBE 3HAYCHUS,
HMMEIOIIEr0 OTHOIIEHUE K 3HAYEHUIO 3JIEKTPUYECKOrO COIPOTUBJICHHUS.

[0148] Hanpumep, B ciydae, KOrga 3Hau€HHE, HMeOIlee OTHOIIEHHE K 3HAYEHHIO
3JIEKTPUYECKOrO CONMPOTUBJICHMs], HAXOAUTCS BHE NMPEABAPUTENBHO ONPEAEICHHOIO IHUana3oHa,
WIA B Cly4ae, KOTJa He YIOBJIETBOPSIETCS IMPEIBAPUTENBHO OIpPENEeNeHHOE YyCIOoBHE, OJIOK
YIPABJICHUs 3apsiAKON MOXET HE BBINOJHATH 3apsAAaKky uCcTouHuka 10 nuranus. Mexay Tem, B
clly4ae, KOrjia 3HaueHue, MMEIee OTHOLIEHHE K 3HAYECHHIO 3JIEKTPUYECKOTO COMPOTUBIIECHUS,
HaXOAUTCA B NPEIBAPUTEIBHO ONPENEJIEeHHOM [HarnasoHe, WIM B Cly4ae, Korja
yIIOBJIETBOPSIETCS NPEABAPUTEIBHO ONPEAEICHHOE YCIOBHUE, OJIOK YIIPABIEHHS 3aPSIKOH MOXKET
BBINIOJIHATDL 3apsAAKy. Jpyrumu crnoBamy, YNOMSIHYTOE€ BbIIIE H3MEHEHHE IIPEeABAPUTENIBHO
OTPENEIEHHOTO YIPABIEHHs BKIKOYAeT BHECEHHE TAaKOTO W3MEHEHHsI, 4TOOBI HE BBINOJHATH
nporecc 3apsakd. B sToil curyanmu, B ciydae, KOra ONPEAeNeHO, 4To OJIOK yIpaBiIeHUs
3apSAAKON SABIISIETCS HEHAMIEKAIIUM, WM OJIOK MUTAHWUSA HE SBIISETCS MOMJIMHHBIM, ITOCKOJBKY
TOK 3apsAIKU HE NEPEaeTCsi, MOXKET OBbITh IPEAOTBPAIIEHO BOZHUKHOBEHNE HEUCTIPABHOCTH.

[0149] Kpome Toro, Hapsiay C 3THM, HU3MEHEHUE MPEABAPUTENBHO OIPEAETICHHOrO
YIIPaBJIEHUS] MOXET MPEACTABISATH COOOM MO0 MEHbLIEH Mepe OHO U3 NU3MEHEHHsI 3HAYCHHUS TOKa
AN 3apsiAKU, U3MEHEHUs CKOPOCTH 3apsiiKU U M3MEHEHMs] MPOAOJLKUTENBbHOCTU 3apsaku. B
KaueCTBE KOHKPETHOTO IpUMEpPa, B OJHOM BapUaHTE WCIIOJHEHUS MPEANOYTUTENIBHO
onpenensate Ttun Ojoka 110 muTanHus win uctoyHWkKa 10 MUTaHWS HAa OCHOBE 3HAYEHHUS,
MMEIOIIEr0 OTHOLIEHHE K 3HAYEHUIO OJJIEKTPUYECKOrO CONPOTHUBJICHMs, TaK, 4YTO MOKHO
U3MEHHUTh BEJIWYHHY 3apsTHOTO TOKa COOOpasHO ompeaeiaeHHOMy Tury. Hampumep, B 3TOM
Clly4ae CTAHOBUTCS BO3MOXKHBIM BBINIOJIHEHNE YNPABIEHUS 3apsAAKON Ha uCTouHUKe 10 nuranus
COOTBETCTBEHHO OBICTPOI 3apsiike C 3apsSIHBIM TOKOM C BBICOKOU CKOPOCTBIO, PAaBHOH HITH
Oonbureit, yem 2C, WM BBINONHATH YIpaBJICHUE HOPMAJbHOW 3apsiikoil Ha ucTouHuKe 10
IUTaHUs, KOTOPBI HE COOTBETCTBYET OBICTPOH 3apsiake, C 3apsOHbIM TOKOM TIPH HHU3KOH
CKOpPOCTH, paBHON WK MeHblIei, yem 1C.

[0150] 3arem, B CTAJAMU S404, Gok ynpaBlieHUs] 3apsSAKON MOJIy4aeT 3HaUYeHUE Voan
HanpspkeHus: ucrouyHnka nutanus. 3areM, B CTAJIMU S405, Onok ympaBneHUs 3apsiaKoi
ONpENENSeT, SIBISETCS JIM 3alOJy4eHHOE 3HAYEHHE Vipay HANPSDKEHWs] UCTOYHUKA MUTAHUS
PaBHBIM WM OONBLINM, YE€M MPENBAPUTEIBHO ONPEAEICHHOE HANPSDKEHNE TePEKITIOUSHHs], WIN
Her. HanpspkeHue nepexirodeHus: MpencTaBiseT coO0i moporoBoe 3Ha4eHUE IS Pa3lesIeHUs

CeKIIMHM 3apsiiku NpU TOCTOsSsHHOW BenuuuHe Toka (CC—3apsnku) M CeKLUM 3apsiiku Ipu
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noctossHHOM HanpspkeHun (CV-—3apsiakm), W XOTS KOHKPETHOE YHCJIEHHOE 3Ha4YeHHe
HANpSDKEHUS] TIEPEKJIIOYEHUsT He SBISIETCS KOHKPETHO OrpaHMYEHHBIM, OHO MOXXET OBITb,
Harpumep, B quanasone mexay 4,0 Bu 4,1 B.

[0151] B cnyuae, xorna 3HaueHUE Vpat HANPSDKEHUS WCTOYHMKA MUTAHUS SIBJISETCS
MEHBILINM, 4YeM HalpsDkeHue IepekirodeHus (ciaydaid, rae pesyasratom CTAJIMA S405
apnsercs «Her»), BbImonHsieTcs 3apsaka npu mnocrossHHoON BennuuHe Toka (CC—3apsiakxa)
(CTAMA S406). B cnyuae, korga 3Hau€HUe Vi HATPSKEHUS UCTOUYHUKA MTUTAHUS SIBJISIETCS
paBHBIM WM OOJNBLINM, Ye€M HaMpsDKeHUe nepexmoueHus (cayyait, rae pesyasratom CTAJIUU
S405 sBnsietcst «Jlay), BBIMOJNHSAETCS 3apsiika NPU MOCTOSHHOM Hampsbkennn (CV-3apsinka)
(CTAMA S407). Kpome TOro, B pexxuMe 3apsiiKH MPU MOCTOSTHHOM HAMpSDKEHHH, MO Mepe
pa3BUTHs TIpoLlecca 3apsiiKU, BO3pACTaeT HampshKeHHe HCTOYHMKA MHUTAHUS, U CHIXKAETCs
pasHULlAa MeXAy HanpsoKeHHEM MCTOYHMKA IUTAHUSA U HalpsDKeHUEeM 3apsiiku, Tak, 4YTo
CHUKAETCs1 3apsIHBIN TOK.

[0152] B cnyuae, korga 3apsiaka Obula Ha4yaTa B PEXXUME 3apsiAKH NPU MTOCTOSTHHOM
HanpsbkeHun, B CTAJIMM S408 Onok ymopaBieHUs 3apsiiKOH ONpenessier, SBIAeTCS JIn
3apsAAHBIM TOK PaBHBIM WJIM MEHBLIUM, YeM MpeBapUTENIbHO OIpeleNIeHHbI TOK OKOHYaHUs
3apsakn. Kpome ToOro, 3apsigHbIi TOK MOXKeT ObITh mojydeH patdukom 230 Toka,
MPEAYCMOTPEHHBIM B 3apsiAHOM yctporictBe 200. B ciydae, kornma 3apsigiHbIii TOK SIBJISIETCS
Oosee BBICOKMM, Ye€M MPEABAPUTENIBHO ONpPENETICHHBbIH TOK OKOHYAaHMS 3apsakd (Ciydai, rae
pesyasratom CTAJIUU S408 sBrsiercsa «Her»), 050k ynpaBieHus 3apsiikoil COXpaHseT 3apsiiKy
B PEKUME 3apsIKU MPU MOCTOSHHOM HanpsbkeHuu. B ciydae, xorna 3apsiiHbIil TOK SIBIISIETCS
PaBHBIM HJIM MEHBIIUM, YeM MPEABAPUTEIHLHO ONPEAETICHHbIN TOK OKOHYaHUS 3apsSAKH (Cydaii,
rae pesynsratom CTAJIMU S408 sBnsercs «/la»), 6510k ynpaBieHus 3apsiAKOi ONpenenseT, 4To
UCTOYHUK 10 muUTaHMs MOJHOCTBIO 3apsikeH, U npekpatnaet 3apsaaky (CTAINA S409).

[0153] Kpome TOro, KOHE4YHO, B KaueCTBE YCJOBHS MPEKpaIleHHUs 3apsiiKH, MOMHMO
3apSAHOTO TOKA, MOTYT OBITh MCIOJB30BAHBI BPeMsl OT Havasia 3apsiiIki B PEXKUME 3apSAKU MPU
MOCTOSTHHOM BeJMYMHE TOKAa WM Havala 3apsAgkd B pexXuMe 3apsiKd NpPU TMOCTOSHHOM
HaNpsDKEHUH, 3HAYeHHE HaIpsDKeHUs UCTOYHMKA MUTAaHUA, 3HaUE€HHE TeMIepaTypbl HCTOUHUKA
MUTaHWs, U T.1.

[0154] XoTs BapuaHT OCYLIECTBJIEHHUs] HACTOSINErO M300peTeHus: ObUT OMUCAH BBIIIE CO
CCBUIKOH Ha YEpPTEXKH, HACTosIee H300peTeHrne MOXKeT OBITh HaJIeKaluM 00pa3om
MOIU(HUIMPOBAHO O€3 BBIXOAA 32 MPEIEIIbl CMBICIIA HACTOSIIETO H300PETEHUSI.

[0155] Hanpumep, B Onok—cxeme corijacHo Pur. 14, B mpuHLHNE TPU IOMYIIEHUH
mpolecca, KOTOPBIM BBIMOJHSAETCS €OuHCTBeHHONW cxemoi ympasnenus, B CTAJJUU S313
CHayayia OMpeneNseTcs, BO3MOXHA JIM ObICTpas 3apsaka (YeTBepThIH TeMIlepaTypHbBIN
OWamna3oH), W B Ciiydae, Korma ObIcTpas 3apsigka HeBo3MmoxkHa, 3ateM, B CTAJIMM S321,
OTIpeneNsIeTCs, BO3MOJKHA JIM HOpMaJibHasA 3apsiika (TpeTHil TeMnepaTypHblil quana3oH). OgHako
3apsgHOe ycTporcTBO 200 MOXKeT OBbITh BBIMONHEHO [JIsl ONPENENICHUs, HAaXOIUTCS JIU
TeMIlepaTypa HUCTOYHUKA NUTAHUsS B YETBEPTOM TEMIIEPATypHOM JUala3OHE, U BBINOJHEHUs

OBICTPOI 3apsiAKU B Cliydae, KOTAa Pe3yJbTaTOM ONpeneeHus siBisiercs «Jla», U BbIOTHEHHS
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HOPMAJIBHOU 3apsAIKH B ClIydae, KOrAa pe3yJIbTaToM onpenenenus sisisiercs «Hery.

[0156] (AETEKTHMUPOBAHHE MAJIOI'O OCTATOYHOI'O YPOBHA 3APAIA C
HUCIIOJIb30BAHHUEM HAIIPSDKEHU S 3AMKHY TOM LIEITH)

B ®ur. 18A mpocTo MOKa3aHO COEIUHEHUE MEXKAY HUCTOYHUKOM 10 nuraHus u
Harpy3kod 125. 3HaueHHMe HANpPsOKEHUS HCTOYHMKA MHUTAHUA M3MepseTcs Mexay o0ouMH
KOHLIJaMU HCTOYHMKAa 10 mnuTaHus, HampuMmep, MEXAY CTOPOHOH BBICOKOTO IOTEHLMAIA
uctoyHuka 10 muraHus (MMeErOLIel TakoW e MOoTeHIHal, kak Ha y3ie 156 B Qur. 6) u
3a3eMieHueM (moteHuuan y3ia 154 B dur. 4 cTaHOBUTCA MO CYIIECTBY TAKUM K€, KaK HYJIeBOU
NOTEHIMAJ), JAAaTYMKOM 02 HampspkeHus, W dTa MHQOpMauus mnepenmaercs Ha cxemy S0
ynpasienus. [lonaua snextposHepruu or uctouHuka 10 nuranus Ha Harpys3ky 125 ynpasnsercs
BKJIFOUEHHEM U BBIKIIOYEHUEM NEPBOro Nnepexarodarens 172.

[0157] B cocrosinuu, rae mepBblid NepeKIrovaTeb 172 BBIKIIOUEH, 3JEKTPOIHEPTUSl Ha
Harpy3ky 125 He mnoxmsoaurca. HampspkeHue HMCTOYHMKA NUTAHUSA, KOTOPOE M3MEPSIETCs
JaTYUKOM 62 HampsiKeHHs B 3TO BpeMsi, Ha3biBaeTcs HanpspkeHueM OCV pasoMkHyTOil Lenu. B
COCTOSIHMM, [IZl€ NepBblil MNepexymrodarens 172 Bxiaro4yeH, Ha Harpysky 125 mnopgsoautcs
snekTposHeprus. HampsbkeHne HWCTOYHMKA TUMTaHMWs, KOTOPOE U3MEpsieTcs AaTYUMKOM 02
HaNpsDKEHUs B 3TO Bpewsl, HasbiBaeTcsl HamnpspkeHueM CCV 3amknyTtol nenu. Ilpu uaeanbHoi
nogaue snekrposHeprad OCV u CCV SABISIOTCS OMMHAKOBBIMH, OJHAKO MPHU (HAKTUIECKOM
NOJBEICHUH 3JIEKTPOSHEPTUH, TAKOM Kak OT OaTrapeu, BCIEACTBHE BHYTPEHHETO COMPOTUBIICHHUS
u emkoctH HarpspkeHrne CCV 3aMKHYTO# nemnu siisiercst Oonee HU3KUM, yeM HampsikeHue OCV
pazomkHyToii nermn. Hampsokenne CCV 3aMKkHYTOH 1enu siBisieTcsi Oojiee HU3KHUM, 4YeM
HanpsbkeHne OCV pa3oMKHYTOH Lienmy, Ha BEJUYMHY NOTEpH, OOYCIOBJIEHHOW BHYTPEHHUM
CONPOTHUBJIEHUEM U EMKOCTBIO.

[0158] dur. 18B npencrapnser BUA, WUTFOCTPUPYIOLNI 3KBUBAJIEHTHYIO MOJIENb CXEMBbI
ucrounuka nutanusi. Kak mnokazano B @ur. 18B, ucrounuk 10 muranus (Oartapesi) MOKET
paccMaTpuBaThCsl KaK MOJENb, BBINIOJHEHHAs coequHeHueM FEpay (MIeanbHbI HCTOYHUK
nuTaHus) U napauienbHod RC—11enblo «pe3ncTop—KOHACHCATOPY»), COCTABIEHHOW BHYTPEHHUM
CONPOTHUBIIEHUEM, 3HAYEHHE COIMPOTHUBJICHHUS KOTOPOrO MPEACTABIEHO KaK Rimp, PEaKTUBHBIM
COIPOTHBJIEHHUEM, 3HAYEHHE COMPOTHUBIICHUS] KOTOPOro 0003HAYEHO Kak REpL, M 3JIEKTPHUECKUM
IBYXCJIOWHBIM KOHJEHCATOPOM, 3HAuY€HHE €eMKOCTH KoToporo moka3zaHo kak Cepr, B
nocnenosaTenbHoM coequHeHnn. Hampsokenne OCV pazoMkHyTOH nienu uctouHuka 10 nutaHust
CTaHOBUTCA paBHBIM Egay, 11 HanpspkeHne CCV 3aMkHyTOH 11enH (Vineas) HCTOUHUKA 10 muTaHus
MOJKeT OBITh OMUCAHO CIenyromuM Beipakennem 1.

[0159] (Beipaskenue 1)

Vieas = Epace — &E;mp — 8EEpL (1)

[0160] B Beipaxennn 1 AEimp mpencraBisier norepro (TaJeHHWE HAMpPSDKEHUS) BO
BHyTpeHHeM conpoTuieHnd, U AEgpL mnpencrasiser morepro (MaJeHWe HANPSDKEHUs) B
napauenbHoit RC—uenu cornacuo @ur. 18B.

[0161] Paspsnsbiii Tok wucrouHuka 10 mnuraHus cHavana nporekaer B CepL, u
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NOCTeNeHHO npoTekaeT B RepL, Mo Mepe nporekanus npouecca 3apsiaku CepL. Ha ocHoBe sToro
sByeHns BoipaxxeHne 1 Moxer ObITh mepenucaHo B cienyrouee Bripaskenue 2.
[0162] (BeipakeHue 2)

i
Voneas(8) = Baaet = 1(2)  Remp = 106 Repp {1 = exp (~=——1} (2
EOLYEDL
I(t) mpencraBisier pas3psiIHBIH TOK MCTOUHMKA 10 mHUTaHUS, U MOXeT ObITh ONUCAaH
cnenyromuM Beipaxenuem 3.
[0163] (Beipaskenue 3)

Egart .
Rimp + Repr {1 - exp ("m)] + Rure

B Brlpaxxenun 3 Ruyrr NpeAcCTaBiaseT 3HAYEHUE DSJIEKTPUYECKOrO COMPOTUBIIECHUS
Harpysku 125.

[0164] 13 Beipaxkenus 3 3HaueHue 1(0) paspsmHOro toka ucroynwka 10 muTaHus B
MOMEHT BpeMeHH (t=0) HemoCpenCTBEHHO MOCe BKIIIOYEHHUS nepekimouatens 172 MoxkeT ObITh
OMNMCaHO Kak cieayruee Beipaxenue 4.

[0165] (Beipakenue 4)

()= B (4
Rimp + Rura

[0166] U3 Bripaxenus 2 u Beipaskenust 4 HanpsokeHHE Vmeas(0) nctounmka 10 nuranus B

MOMEHT BpeMeHH (t=0) HermocpenCTBEHHO MOCJe BKIKYEHHs nepexmovarens 172 MoxeT ObITh

OIMCAHO Kak cienyrouiee Bripaxkenue 5.
[0167] (Bbipaskenue 5)

Rura
Vreas(0} = o —5— Eaare (5}
g HTR

[0168] Mexny TeM, u3 BripaxkeHus 3 3HaueHHe pa3psiAHOro Toka UCTOYHMKA 10 nmutaHus
B MOMEHT BPEMEHH, B KOTOPBIH t SIBISIETCS 3HAYUTEIBHO OOJiee BBICOKHM, Y€M IMPOU3BEIACHUE
Repr 1 CepL, MoskeT OBITh OMUCAHO KakK clieAyromee Boipaxkenne 6.

[0169] (Beipaskenue 6)

EE[H’['
lim (e} = (6]
;,'IIHEDLEEDL—"F'I' R!'ﬂ‘lﬂ + REDL + RHTH

[0170] U3 Beipaxkenus 2 u BripaskeHust 6 HanpsikeHUE Vimeas(t) icTounuka 10 mutaHus B
MOMEHT BPEMEHH, B KOTOPBIH t SBISIETCS 3HAUUTENBHO OOJiee BBICOKMM, YeM npou3BeneHne RepL
1 CepL, MOXKET OBITh ONMUCAHO Kak cieayromiee Beipaxkenue 7.

[0171] (Beipakenue 7)
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RHTR
tim Vipeaelt) = - F {7)
i [REpLCEDRL —++o meas(t) Rimp + Repy + Byrr aate

[0172] Mexny npounm, Repr 1 CepL SIBASIIOTCS O4€Hb MajibiMH BeanuuHamu. [losTomy
cienyeT OTMETUThb, YTO IOCJIE BKIKYEHHUs Nepekiarodaresns 172 Ha OTHOCUTEIBbHO paHHEH
CTaluy 3HAYEHHUE Pa3PsAAHOro TOKa UCTOYHUKA 10 muTaHus M HanpsKeHHE Vmeas(t) 3aMKHYTOM
uenu uctouHuka 10 muTaHMA CXOAATCS K 3Ha4YeHUsAM BeipaxkeHus 6 u Brlpaxenus 7,
COOTBETCTBEHHO.

[0173] Kak omwmcano Bbime, HanpsokeHue CCV 3amkHyTOM teru (Vmeas) BcTouHMKa 10
NUTAHUS TOJIy4aeTCss BBIYUTAHUEM TMAJEHUS HAIMPSDKEHHs, OOYCJIOBJICHHOTO BHYTPEHHUM
COMpOTHBJIEHHEM Rimp (KOTOpOE HE OUEHb CYIIECTBEHHO 3aBHCUT OT BPEMEHH) M MaJCHUS
HanpspKeHusi, 0oO0ycloBlieHHOro mapauteapbHoii RC—mempro (KOTOpoe BecbMa 3aBHCHT OT
Bpemenn), u3 HanpspkeHuss OCV pasomknytoii nenu (Egax). t mpencrasisieT Bpemst HOABEACHUS
snektposHeprud, U RepL*CepL NMpencTaBiseT BPEMEHHYIO KOHCTAHTY T (TakkKe Ha3bIBAEMYIO
«BpeMeHeM penakcarun»). M3menenne Hanpspxkernss OCV pa3soMKHYTOH LienmH CO BpeMEHEM
SIBJIIETCSI IPUMEPHO TAaKUM, Kak rpaduk B @ur. 19.

[0174] @ur. 20 mnpexncraBiaseT BUA, WUIOCTPUPYIOIIMM B3aUMOCBSI3b MEXIY
JNETEKTUPOBAHUEM BJOXAa U YNPABJICHHEM HCTOYHHKOM nuTaHusA. Kak nokasano B @ur. 20 B
KaueCTBE MPUMepa, FTeHEPUPYIOLIEE BABIXa€MbII KOMIIOHEHT YCTPONUCTBO COMIACHO HACTOSLIEMY
M300pETEHHNIO BBITIOJHEHO TaK, YTOOBI CHaYaja BBINMOJHATE AeTekTHpoBaHue Hanpspkerus OCV
Pa3OMKHYTOHM LieNMM B MOMEHT tl BpeMeHM, U 3aTEM BBINOJIHATH AETEKTUPOBAHUE HAIPSIKEHUS
CCV 3amkHyTOH Llenu B MOMEHT t2 BpemeHH. B cutyauun aerexruposanus HanpspkeHus CCV
3aMKHYTOH IIeTH, 4TOOBbI JE€TEeKTUPOBATh HAINpPsDKEHUE, MPUIIATaeTCs UMITYJIbCHOE HAIPSUKEHUE,
Y MIPEATIOUTHTENIbHO, YTOObI BpeMsl ero MPUIIOKEHUST ObLJI0 HACTPOEHO Ha TaKOe BPEeMsi, YTO HE
TeHEePUPOBAJICS HUKAKON a3p030Jib, U HE IMPOUCXOANUI Ype3MepHbIi paspsia. bonee KOHKpeTHO, B
Ka4ecTBe INpHMepa, BpeMsl NPHJIOKEHHS MOMKET COCTAaBIIATh 5 MCEK WJIM MeHee, Hiu, Ooiee
NPEeAnoYTUTENbHO, 1 Mcek wiu MeHee. Kpome TOro, Bpemsi NPWIOKEHUS HMIYJIbCHOTO
HANPSDKEHUS] I JETeKTUPOBAHHS HANPSDKEHHsT MOXeT ObiTh  0ojiee  KOPOTKUM, UeM
MHUHUMAJIBHOE BpeMs, KOTOpoe sBysiercsa mnpuemnemMbiMm B PWM-ynpasnenun, koropoe
BBITNIOJIHSIETCS] OT BPEMEHHU t3.

[0175] Ilocnme sToro, BO BpeMsi t3, BBIMOJHAETCS HACTPOMKA MPOAOJIKUTEIBHOCTH
BKJIFOYEHUs, M HA4YMHAETCA IOABEACHHUE DJJEKTPO3HEpruu. XoOTs OKOHYaHUWE IOJa4yu
SJNIEKTPOIHEPTHH MOXKET OBITh BBIIOJHEHO B JIFOOOW MOMEHT BpPEMEHH, B 3TOM IPHUMEpE,
3aBepuIaeTCcss BO Bpemsi t4, B OTBET Ha [ETEKTUPOBAHME OKOHYaHMsA Baoxa. Kpome Toro,
NOJBEIEHUE 3JIEKTPOIHEPTUH MOXKET OBbITh 3aKOHUEHO INPHU YCJIOBUH, YTO AOJDKHO TPOUTH
NPEeNBAPUTENILHO  ONPEAECICHHOE BpeMs IOCJIE Hayajga I[OAa4yd JJeKTpodHepruu. B
aNIbTEPHATHBHOM BapUaHTE, MIO/IBEICHHIE HJIEKTPOIHEPTUN MOXKET ObITh 3aKOHYEHO MPH YCIOBHH,
YTO JOJDKHO OBITH AETEKTUPOBAHO JIEOOOE OOCTOSATENBCTBO M3 OKOHYAHMS BAOXA U HUCTEYECHUS
MIPEeABAPUTENILHO ONPEIETIEHHOTO BPEMEHHU.

[0176] Kpome Toro, B oTHoueHun nonyudeHus HanpspkeHuss OCV pa3oMkHyTON Lenu
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w/wnn HanpspkeHust CCV 3aMKHYTOH LienH, H3MepeHHe MOXKET ObITh MPOBEACHO ABa WK Oosee
pa3, He TOJIBKO OAHOKpaTHO. bonee koHKpeTHO, nockonbky Ha HampsbkeHue CCV 3amMKHYyTOH
LENU BJUAET BHYTPEHHEE CONPOTHUBJICHHE M DJIEKTPUYECKUM JABOMHOM CJIOH, 3Ha4YeHUeE
HAIpsDKEHUS 3aMKHYTOH Lienu ¢ OOJbIIeli BEpOATHOCTBIO ABJSETCS MOUIMHHBIM CPABHUTENBHO C
HanpsokeHueM OCV  paszomknyrodi nernu. IlosTomy siBisiercss Oonee TpenroOuTHUTENIbHBIM
usmepenune HanpsokeHust CCV 3amMkHyTOM nenu aBa uin Oonee pa3. bojee Toro, mockonibky
3HaueHne HanpspkeHuss OCV  pasoMKHYTOH Lenmu Takke CcJierka BapbuUpyeT, HU3MepeHHe
HanpsokeHust OCV pa3oMKHYTOH 1eny MOXKeT ObITh BBITIOJIHEHO J1Ba WU OoJiee pas.

[0177] B cnyuae BeInonHeHus kak usMepeHus: HampspkeHus OCV pa3soMkHYTO# Liemnwy,
Tak 1 m3mepeHust Hanpspkenust CCV 3aMkHyTOH 1ienu Ba win Oosee pas, U3MEPEHUEe MOXKET
IIPOBOIUTLCS OIMHAKOBOE YHUCJIO pa3. B anbTepHATUBHOM BapuaHTe, YUCIO [UKJIOB U3MEPEHUS
HanpspkeHus: CCV 3aMKHYTOH Lenu MOKeT ObITh OOnbIINM. B KauecTBe KOHKPETHOTO NpuMepa,
korga 4ucio pa3 usMmepenus Hanpsbkenuss CCV  3amkHyTod wpemm cocraBimsier N (N
MPeCTaBisieT Lejioe 4uciao or 1 u Oonbmie), U 4ucio pa3 usMmepeHus: HanpsokeHus OCV
pa3oMKkHyTOH nenu cocrasisier M (M mpencrasinseT nesioe 4yucyio ot 1 u Oonblie), n3MepeHue
HANPSDKEHUS] MOXKET BBIMOJIHATBECS Tak, 4To N siBisiercss OOmpmmM, ueM M. Ecnu nsmepenue
HaNpsDKEHUS BBIMOJHSETCs, KaK OMUCAHO BbIIIE, MOKHO IOJIy4aTh Hajsexalue 3HA4eHUs 3a
KOPOTKOE€ BpEMsl, YUWUTbIBasi BMECT€ C TE€M BEJIMYMHY BapUallud 3HAUEHUS KaKAOro W3
HanpspkeHuss OCV pasomkHyToi nenu u HanpsbkeHust CCV 3aMKHYTOM Lenu.

[0178] Meton mojydeHusi OJHOTO 3HAYeHHs HANPSDKEHHs (XapaKTepHOrO 3HAYEHUs) W3
MHOT'OYMCJIEHHBIX U3MEPEHHBIX 3HAYEHUH HE SIBIISIETCS OrpaHMUEHHBIM KOHKPETHBIM CIIOCOO0OM,
U MOTyT OBITh NPUMEHEHBI pa3NuyHble crnocoObl. Hampumep, MOryt ObITh HCIIONIB30BaHbI
METObl C NMPUMEHEHHEM CPEAHErO 3HAaueHHsl, MEAUAHHOIO 3HA4YEeHMs, WM MOJIbl, U METOAa
BBIIOJHEHMs], HAIIPUMEP, KOPPEKLUH, IPOBOAMMON Ha ONpeNeSIeHHOE 3HAaYeHUE.

[0179] Kpome Toro, B KadecTBe elie OJHOTrO NpHUMepa, B Ciydae, Korja HeoOXOauMo
Mpujiarath UMITYJIbCHOE HAIpsbKeHUe K JIF000H OHOM Harpyske, usMepenue Hamnpspokenus CCV
3aMKHYTOH LeMH MOKET OBITh MPOBEACHO OMHOKPAaTHO. Mekay TeM, B Ciydyae, KOrja Her
HEOOXOIUMOCTH B MPHWJIOKEHHH HMMITYJbCHOTO HAmpsKeHus, uaMepenue Hampstkenuss CCV
3aMKHYTOH Ilemu MO)KeT ObITh TpOBENEeHO aBa wiu Oonee pas. B Hacrosimem BapuanTe
UCTIOJIHEHUSI CJIelyeT OTMETUTh, YTO YUCIIO pa3 u3MepeHus HanpspkeHus CCV 3aMmkHyTO Lenu
SIBJISIETCS. MEHBIIUM, Y€M YHUCIIO pa3 u3MmepeHus HanpsbkeHue OCV pa3oMKHYTOM Liemnu.

[0180] M3mepeHre 3HAYEHHs] HAMPSDKEHWS MOXKET OBITh BBITOJHEHO B CJIEIYIOIIUX
pexxumax. (1) B oTHOmeEHMH W3MEpeHUs HANpsOKEHHs] 3aMKHYTOH IIeTH, TOCie TOro, Kak
ucrouHuk 10 muranus u Harpy3ka 125 oOpa3oBanu COCTOSHUE 3aMKHYTON LEMH, €CJIN MPOXOIUT
BpeMsl pejlakcauny (BpeMEHHasi KOHCTAHTA T), BBIMOJIHAETCS W3MEPEHNE 3HAYCHHS HATPSKEHUS
(marmpumep, cmotpu ¢aszy Phl B @ur. 19). Kak onucano BeIlle, HEMOCPEACTBEHHO MOCJE TOTO,
kKak Obl1a cpopMHpoBaHAa 3aMKHyTas Ielb, KOrja TOK mpoTrekaer B cTopoHy CepL
SKBHUBAJIEHTHOTO KOoHTypa B @ur. 18B, u TeM caMbIM npoTekaeT 3apsnaka CepL, TOK MOCTENEHHO
nporekaeT B CTOpoHY RepL. 3HaueHue HampspKeHHs, KOTOPOE H3MEpSeTCs, HU3MEHSeTCsl OT

3HAYEHUs] COrIacHO BrIpaskeHHIO 5 10 3HA4YEHUs CONIACHO BbIpakeHUIO 7 MO Mepe Te4eHUs
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BpeMeHH. [lpyrumu crnoBaMM, HETOCPEACTBEHHO Iociie (OPMHPOBAHUS 3aMKHYTOH ILenu
3HAUEHUE HAMpsDKEHUs, KOTOPOe M3MEPSIETCs, MOCTENEHHO CHUXKAETCsS OT 3HAYEHUs COIJIacHO
Bpipaxkenuro S5, M CBOAMTCA K 3HAaUY€HUIO cornacHO Breipaxenuro 7. Ecniu usmepenue
BBIMOJIHAETCS TIOCJIE€ MCTEYEHHs] BPEMEHM peJakcaliM, Kak OIMCAHO BbIlIE, CTAHOBUTCS
BO3MOJKHOH IOJIy4eHUE 3HAUEHHs HAINpPSDKEHUS 3aMKHYTOW LeNmH B CTAOMIBHOM COCTOSIHUM.
Urobpl monyuuth Oojee TOYHOE 3HAYEHHE, U3MEPEHHE MOXKET IMPOBOAHUTHCS IO HCTEYEHUH
BpeMeHH 1,51, 0 uCTe4eHnH BpeMEeHH 2T, UM 110 UCTEYEHUH BPEMEHU 3T.

[0181] Kpome Toro, Bpemsi pejakcaudud T MOXKET ObIThb MOJYYEeHO MO Crenu(HUKaLum
ucrouHuka 10 MUTaHUS, WIK MOXKET ObITh SKCIEPHMEHTAJBHO IMOJNYYEHO C HCIOJIb30BAHUEM
metona AC—umnenanca (meron auarpamm Koyn—Koyna), u Tomy nogo0OHOro.

[0182] Kpome Toro, (i) B ciiy4ae M3MepEeHHs 3HAUEeHHs HATPSKeHUs [1Ba Wiin OoJjiee pas,
NPEANOYTUTENLHO HACTPAUBaTh BPEMsl NETEKTHPOBAHHMA Ha Ooyiee JINTENbHOE, YeM BpeMs
penakcanuy (BpeMeHHass KOHCTaHTa T) (Hampumep, cmotpu (asy Ph2 B Pur. 19). Ecim
U3MEPEHUE BBINIOJHIETCS B TE€YCHUE OoJsiee IJIMTEIBHOTO BPEMEHH, Ye€M BpPEMsl pelaKcaluu
(BpeMeHHasT KOHCTAaHTa T), TMOJYYalOT 3HAYCHHWE HANpPSDKEHWs, CTaOWIM3MPOBAHHOE Ha
NPOTSKEHUU TeUeHUs] BpeMeHU penakcaiuu. [103ToMy MOKHO MOJy4YUTh 3HAaUEHHE HaNpsKeHUs]
3aMKHYTOH IIEIM HAa OCHOBE CTaOMIIBHOTO 3HaueHusi. Kpome Toro, Kaxaplii U3 BapHaHTOB (1) U
(11) MOeT OBITh BBITIOJHEH IO OTAEJBHOCTH, WIH MOXKET OBITh HCTIOJTHEHA X KOMOWHALIHS.

[0183] (YIIPABJIEHME ITOJIAYEA HA HATPY3KY COI''TACHO OCTATOYHOMY
YPOBHIO 3APAJIA BATAPEN)

Tenepsr Oymer onmcaHa B3aUMOCBS3b MEXAY OCTaTOYHBIM YPOBHEM 3apsna Oartapen u
yIOpaBJI€HUEM IOadu HA HArpy3ky co ccbuikoil Ha @ur. 21 u Qur. 22A-22C. Qur. 21
NPENCTABISIET KPHBYIO, WUIFOCTPUPYIOIIYIO XapaKTePHCTUKH pa3psaa BTOPUYHOH Oatapew,
IPUMEHUMON B KaueCTBE€ MCTOYHMKA NMWTAHUSA, U BEPTHKAJIbHAsI OCb NPEACTABISAET 3HAYCHHE
HANpsDKEHUs] UCTOYHUKA MHUTAHUSI, U TOPU3OHTAJbHAsl OCbh IPEJCTABISAET 4achl MPUMEHEHUs
(KOTOpBIE MOJKHO paccMaTpUBaTh Kak CKOPOCTb paspsina). Kpome Toro, 3Ha4eHUe HampsiKeHUs
UCTOYHUKA MUTAHUS MOXKET MPEACTaBJsITh COOOH 3HAUYEHHUE JIIOOOro ONHOTO W3 HANpPSIKEHHUs
OCV pazomknyToit uenn u HanpspkeHus CCV 3amkHyToit nenu. B wactHoctn, ®@ur. 21 B
cilydae, KOrja 3HaYeHHE HANPSDKeHUS UCTOYHUKA THUTAHHS MPEICTABISIET COOOHM HampshKeHUE
OCV  pa3omkHyTOH ILemu, TakKXe MOXeT pacCcMaTpuUBaThbCs KakK  IPeNCTaBIISIOLIAst
XapaKTEPUCTUKY COCTOSTHHSI 3apsa OTHOCHUTENIbHO HampspkeHust pasomkHytod nemu (SOC—
OCV—xapaxkrepuctuky). Hanee SOC-OCV—xapakrepucTtrka Oyaer omnucaHa kak npumep. Kak
OBbUIO OMHUCAHO BBIIE, HANMpPHMEP, B ClIy4ae BTOPUYHOH Oarapeu, TakOW Kak JUTHI—HOH
akkymyssitop, kpuBasi SOC-OCV-—xapakTepUCTHKH BKIOYAET HAYaJbHYIO CEKLUHUIO (Korma
OCTaTOYHBII YPOBEHb 3apsiia BBICOK), B KOTOPOHW 3HAYEHHE HAINPSDKEHHS WCTOYHHMKA MUTAHUS
OTHOCHUTEJIbHO OBICTPO CHHIKAETCsl MO Mepe HCIOJIb30BaHUS OaTapew, CEKUHI0 TuaTo (Koraa
OCTaTOYHBII YPOBEHb 3apsiia CPEIHHI), B KOTOPOM BapHaLlUs 3HAYEHUS HANPSDKEHUS] HCTOUHUKA
IIUTAHUS] CTAHOBHUTCS CIa00N, M KOHEYHYIO CEKLHIO (KOTZla OCTATOYHBIN YPOBEHb 3apsiaa HU30K),
B KOTOPOH 3HA4YE€HHE HAIPSDKEHHMs] UCTOYHMKA MUTAHUS OTHOCUTENBHO OBICTPO CHMYXKAETCS TI0

Mepe npuMeHeHus Oatapeu. B mpumepe cormacHo @ur. 21, cumsosetl P1, P2 u P3 nmokasansl B
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HA4YaJbHOW CEKLMH, CEKLUH IUIATO M KOHEYHOW CEeKLIMH, COOTBEeTCTBEHHO. Kpome Toro, P2
NPEACTaBISIET TOUKY, KOTOPasi HAXOAUTCS BO BTOPOH MOJOBUHE CEKIMHU TUIATO U OY€Hb OJIM3KO K
cepenuHe CeKIUH ImIato (To ectb, P2 mMeeT OTHOCHUTENBbHO Majloe 3HAYE€HHE HAaNpsKEeHUsS
HCTOYHUKA MUTAHUS B CEKIIMHU I1JIATO).

[0184] Cexuus nmnato O3HA4YaeT CEKLMIO, B KOTOPOW Bapualusl 3HAYEHUS HaNPsKEHUsS
UCTOYHUKA IUTaHHUs COOTBETCTBEHHO OCTAaTOYHOM €MKOCTU sBysieTcs: Manoil. Ilockonbky
CTENeHb BapHALMK 3aBUCUT JJa’ke OT cOcTaBa Oaraper U TOMy IMOROOHOTO, HET HEOOXOIAUMOCTH
OTpaHUYMBATBCS KOHKPETHBIM 3HaueHWeM. Hampumep, cekuus, B KOTOPOW 3Ha4yeHHE
HanpsoKeHUsT UCTOYHKMKAa muTanust cocrapiseT oT 0,01 go 0,005 (V/%) (Hanpumep, Bapuarusi
3HAYSHHsI HATMIPSDKEHMS B cIydae, koraa cocrosinue 3apsaa (SOC) Bapbupyert Ha 1%, cocraBisier
ot 0,01 no 0,005) wiu MeHee, MOXKeT ObITH OTIpenesieHa Kak cekuus miato. Kpome toro, cekiusi,
B KOTOpOH Ha BENWYUHY IUIIOC Wi MHUHYC OT 15% nmo 30% OTHOCHTENbHO TOUKH, B KOTOPOH
Bapualldsl 3HAYEHHUS HAINpPSDKEHUSI MCTOYHUKA TMHUTAaHUS CoOTBeTCTBeHHO Bapuamuun SOC
SIBJIIETCSI MUHUMAJIbHOW, MOXET OBbITh OmpesesieHa Kak cekius miato. Kpome toro, cekuwms, B
KOTOPOW 3HA4YEHWE HANPSDKCHHUs] MCTOYHUKA TMUTAHUS SIBJSIETCS] MO CYLIECTBY TMOCTOSIHHBIM
He3aBucuMo oT Bapuaunu SOC, MoxkeT ObITh OnpeneneHa Kak CeKIHsI IIIaTo.

[0185] CornacHo ympaBlieHHIO TIoJadell Ha Harpys3ky, KOTOPO€ 3[1eCh OINUCHIBAETCS, B
OJTHOM BapUaHTe HCHOJHEHUs uzMmepsiercss HampsbkeHne CCV 3aMKHYTOH LienM, U Ha OCHOBE
HANpPSDKEHUS] 3aMKHYTOH LIEMH KOPPEKTUPYETCs 3HaueHue Win (opMa BOJHBI MPHIIAra€MOro K
Harpy3ke HanpspkeHus. Hampumep, MokeT ObITb CKOPPEKTHPOBAH IO MEHbILIEH Mepe OIuH
napaMerp W3 IIUPHHBI HMMIYJbCA, MPOAOJKUTENBPHOCTH BKIIIOUEHHS, CPEIHEro 3HaueHus,
NENUCTBYIOLIErO0 3HAYCHUs, 3HAUEHUsI HAMNPSDKEHUsT U BPEMEHHU TMPWIOKEHUS HaIPSKEHUs,
MOJBOAMMOrO K Harpy3Ke, 1 MAaKCUMAaJIbHOTO 3HAYE€HUsI BPEMEHH MPUIIOKEHHUS.

[0186] Vike Obu1o omucano co ccbuikoi Ha Dur. 10, 4TO B Ciy4ae BBIMOJHEHUS TOAAYU
SJEKTPOIHEPTUU OT UCTOYHUKA MUTAHUS HA HArpy3Ky, €CJIM 3HAUYE€HUE HAINpPSDKEHUs] UCTOYHUKA
MUTAHUS SIBJSIETCS OTHOCUTENBHO BBICOKHMM, BBIMIOJIHAETCS YIpaBieHUE ISl COKpALICHHS
NPONOJDKUTEIBHOCTH BKJIFOYEHUsI (CY’)KEHHEM INUPHHBI HMITYJIbCOB), M KOIJla 3HAa4YEeHUE
HaMpsDKEHUST MCTOYHUKA TIUTAHUS CHIDKAETCS, BBIMOJHSETCS YIIPaBJIEHUE ISl yBEJTUYCHUS
MPOAOJKUTEPHOCTH BKJIFOYEHHs (TOBBIIEHHEM IIUPHHBI HMMITYJIbCOB), W €CJIM 3HauYeHHE
HaIpsDKEHUs] WMCTOYHMKA THUTAHUST CTAHOBUTCS PABHBIM WJIM MEHBIIUM, Ye€M 3HaueHUe,
MOJIy4YE€HHOE BBIYUTAHMEM A U3 HampsKEHHUs MOJHOTO 3apsifia, 3JEKTPOIHEpPrusi Mojaercs o
100%—no#i mponomxurenbHOCThIO BKiodeHus (CTAIMA S103 B Pur. 11). Bonee Toro,
yIpaBlieHHe 3aBepIlIeHHEM MOJauM 3JIEKTPO3HEPIMH HAa OCHOBE BPEMEHM BBIKIIFOUEHMS TaKKe
OBLIO OmUcaHO €O CChUTKON Ha @ur. 9. Tenepp Oyner OMMCAHO YOpPABIIEHUE, BKIIIOYAIOIIEE
KOHTPOJIb Ha MPOTSDKEHUH BPEMEHH BBIKIIOUEHHUS HA OCHOBE HAMNPSDKEHHUS] UCTOYHUKA MTUTAHUS
(ranpspxennst CCV 3aMKHYTOH 11eTHn).

[0187] ®ur. 22A nokaspiBaeT PWM-—ynpaBieHne B HayajdbHON CEKUUH. 37eCh, B
OTHOILIEHUH U3MEPEHHOTO 3HaUeHHsl V1, yCTaHaBIMBaeTcsl (fopMa BOJHBI, UMEIOIIAasi OTHOLIEHNE
JUIMTEJIbHOCTH UMIyJibca K mnepuony mnosTopeHuss Menbuie 100. Ilpenmonaraercs, d4To

MAaKCUMAJIBHOC BPEMA TMNPUIOXKCHHUSA, KOTOPOEC MNPEACTABISACT coboit BpEMs, KOraa MOJINTCA
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NPUJIOKEHNE HANPSDKEHMs, ObUIO HACTPOEHO HAa TNPENBAPHUTEIBHO OMNPENETICHHOE BPEMS tmax.
bonee TOro, 370 MaKCUMaJIbHOE BPEMSI tmax NPUIIOKEHUS] COOTBETCTBYET BPEMEHU BBIKIIFOUEHHS,
OMMCAaHHOMY CO cCbUIKOM Ha PDur. 9. Ha oCHOBE 3TOro yClOBUs KOJIMYECTBO 3JIEKTPOIHEPTHH,
KOTOPOE MOBOAUTCS K Harpy3ke, MOXKeT ObITh OMHUCaHO clieayouuM Beipaxennem 8.1. 3necy D
NPEACTAaBNIsIeT NPOAOCLKUTENPHOCTh BKIHOYeHMs], U R mpeacraBiser 3HauYe€HHE CONMPOTUBIICHUS
Harpy3Ku.

[0188] (Boipaskenue 8)

¥,
Wit =V, X2 XD X tnax (8. 1)

V
W'tzlfzxﬁzxrmx (8. 2)

I¥.
Ww:ﬁxﬁxmm+m[& 3)

[0189] 3arem, ecnu OCTATOYHBIH YpOBEHb 3apsna OaTapen CHIDKAETCS U MEPEXONUT B
CEKIIHIO IJIATO HAIMPSDKEHUsI OaTaper, MPOAOIDKUTEIbHOCTD BKIIFOUEHHS (ITUPHUHA UMITYJIbCA) IS
PWM-ynpaBnenus ycraHaBiuBaeTcss Ha Oosbliiee 3HAUYE€HWE, YeM B HavaibHOW cekuuu. Ilo
Mepe CHIDKEHMs HamlpsDkeHusi Oarapew, Oojiee KOHKPETHO, BOJNM3M BTOPOH IOJIOBHUHBI CEKIIMU
1aTo (CTOpPOHA, Ha KOTOPOI OCTAaTOYHBIN YPOBEHB 3apsna Oarapeu sSBISIETCS MEHBIINUM), YTOOBI
BBITIOJIHSTH MOCTOSTHHOE YIIPaBJICHHE MMOAavyel 3JIeKTposHeprun, Moxker norpedosarbes 100%—
Hasl IPOAOJKUTENBHOCTD BKIrOUeHus1. dur. 22B nokaseiBaecr PWM-ynpasnenue B Touke P2, To
ecTb, BOJIM3KM BTOPOI MOJIOBUHBI CEKLUH IUIaTO. B 3TOM mpumepe, B OTHOLIEHUH M3MEPEHHOTO
3HaYeHHs V> HANpPSOKEHUS UCTOYHMKA MUTaHMS (MEHbLIEero, yeM V1), yCTaHaBiIMBaeTCs: Gopma
BXONHOTO curHana, wumeromas 100%-Hyr NpPOJOJKUTEIBbHOCTh BKIOYEeHHs. KoimdyecTBo
SJIEKTPOIHEPTHH, KOTOpasi MOJBOAUTCS K HArpy3Ke, MOKET OBbITh OMHCAHO BbIIIEYKA3aHHBIM
Bripaskenuem 8.2. B HacTosIeM BapHaHTe MUCIIOJHEHHUSI HACTPOIKa (OPMbI BXOOHOTO CHUTHAJA
MOXXET BBINOJHATECA TaK, YTO KOJUYECTBO OJJIEKTPOSHEPTHHU, KOTOPOE MOJY4YaeTCs COIJIAaCHO
BripaxkeHuro 8.2, 1 KOIMUYECTBO 3JIEKTPOIHEPIUH, KOTOPOE MOJYy4aeTCs COMIacHO BripaxeHuro
8.1, cTaHOBATCA OJWHAKOBBIMM WMJIM IO CYLIECTBY OJMHAaKOBbIMU. Kpome TOro, B ogHOM
BapUAHTE OCYILIECTBICHHS HACTOSIIETO M300pETeHUs, N3MEHeHHe (OPMbI BOJIHBI HATPSKEHUS,
MOJBOJIUMOTrO K Harpy3Ke COrJIACHO OCTATOYHOMY YPOBHIO 3apsina 6arapeu, npeacTaBisieT coOoi
OIMH W3 TEXHUYECKUX MPU3HAKOB. B ciydae, kOrma HamnpsbKeHHE SIBISIETCS BBICOKMM Ha
NPOTSDKEHUH BCEH CEKLIMH IUIATO, MPOAODKUTENBHOCTD BKIIIOUEHHSI MOXKET OBITh HACTPOEHA Ha
MeHbINYI0 BennuuHy, yeM 100%, Ha TPOTSIKEHHUH BCEW CEKIUHU IJIaTO, WU MOXKET OBITh
HAaCTPOE€HAa HAa MEHbINYI0 BeauduHy, dyeM 100%, Ha Ha4yalbHOM Yy4YacTKE CEKIUHU IUIaTO, U
coctaBiisite 100%, ecnm HampspokeHue OaTaped CHUXKAETCS M JOXOOUT A0 BTOPOW TOJOBHHBI
CEKIIMH IUIAaTO, WJIK MOXeT ObITh HAcTpoeHOo Ha 100% 1o Bcel ceKLuu miaTto.

[0190] @ur. 22C mnoxa3biBaer PWM-ynpaBneHne B KOHEUHOH CeKIHMH (CEKLUUU, B

KOTOPOU OCTaTOYHBIN YPOBEHb 3apsiza sIBIsieTCsl Ooyiee HU3KUM, YeM B CEeKLUUH I1ato). B aTom
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npyUMepe, B OTHOLIEHUH W3MEPEHHOrO HAmnpsDKeHHs V3 (MEHBIIEro, ueM V3), YCTaHABIMBAETCS
dopma BxomHoro curHama, wumeromas 100%-Hy©0 NPOAOJDKUTENBHOCTh  BKIIFOYEHMUS.
KonuuectBo »1eKTpO’HEPTHH, KOTOpas IOABOAUTCS K HArpy3ke, MOXKET OBITb OIHMCAHO
BbIIEYKa3aHHbIM BripaxkeHuem 8.3. B 3TOM pexume ynpaBlIeHUs MaKCUMAJIbHOE BPEMsl tmax
SIBJISIETCS] IPOJUVICHHBIM HA JOTOJIHUTEIBHOE BpeMs o. JIOMOJHUTENbHOE BpeMsl 0. MOXKET OBITh
HACTPOEHO TaK, YTO KOJIUYECTBO 3JIEKTPOIHEPTUHU, KOTOPOE MOABOAUTCS COINIacHO BripakeHuro
8.3, CTaHOBUTCSl TAKUM K€, WJIH IO CYIIECTBY TAKUM K€, KAaK KOJIUYECTBO JJIEKTPOIHEPIHH,
noaBoauMoe coryiacHO Beipaxkenuto 8.1, Boipakenuro 8.2, mmu tomy nomoOHomy. pyrumu
CJIOBaMHM, B HACTOSLEM BapUaHTE HCIIOJHEHMs, KOTJa OCTAaTOYHBbIM ypOBEHb 3apsifa SIBISIETCS
MEHBILINM, Y€M 3HAUYE€HHUE B CEKLIMM IIaTO, MAKCUMAJIbHOE BpEMsl MPUIIOKEHUs YBEIMYUBAETCS
TaK, YTO HArpy3ka MPUBOAMTCS B JEHCTBHE B T€YEHHE OoJiee IIUTENBbHOTO BpeMeHu. [1osTomy,
JlaXke KOra OCTaTOYHBIM YPOBEHD 3apsifa ABJIAETCS HU3KUM, MOKHO BBITIOJIHATh F€HEPUPOBAHUE
a3p0o30Jis1 (MPUMEPHO) MOAOOHO CEKILIMHU IIIATO.

[0191] B oTHOmIEHNH HACTPONWKH 3HAYEHMs HANPSKEHUsS] HCTOYHUKA MUTAaHUS HAa Ha4dajlo
no0aBJIEHNs TOTIOJIHUTENIPHOTO BPEMEHH O, B OJHOM BapUaHTE HCIIOJHEHUs, B OTHOLICHUH
3HAYEHHs HaINpsDKEeHHsT OaTaped, NP KOTOPOM IPOAOJDKUTENBHOCTh BKIFOUEHHS JOCTHIAeT
100% nmpu PWM-ymnpaBneHn#, BO3MOKHO H00aBJIEHUE TOMOJIHUTENEHOTO BPEMEHHU O TaK, YTO
KOJIMYECTBO DJJIEKTPOOHEPIMU CTAHOBUTCS TAKUM K€, KakK IPH KOHTPOJIBHOM 3HA4Y€HUU
HaIpsDKEHUs] UCTOYHUKA nuTaHusa. Kpome TOro, HacTponKa MOXKET BBINOJHATBCS TaK, 4TO B
Cly4ae HENPEepPBhIBHOTO TMOABEACHHUS 3JIeKTposHepruu co 100%—HOoN OpoAOKUTEIHBHOCTBIO
BKJIIOYEHHUS] B TEYEHUE BPEMEHH tmax, B TO K€ BPEMs CMUPSAACH C HEAOCTATKOM 1O HEKOTOPOM
CTENEHU KOJINYECTBA DJJIEKTPOSHEPTUHU, €CIU HANpSDKEHWE HCTOYHUKA IUTAHUs Majaer 1o
HalpsDKEHUsl, TIPU  KOTOPOM  HEAOCTATOK  KOJIMYECTBA  DJIEKTPOOHEPIMH  CTAHOBHUTCS
HEMPUEMJIEMBIM, HANpPUMED, HAINpPSDKEHUEM, KOIJa KOJHMYECTBO JJIEKTPOIHEPIHU IOCTUIaeT
NpeABAPUTENILHO OMpeNeIeHHON BeanuuHbl (Hampumep, 90%, 80%, 70%, unu ToMy momoOHO),
no0aBysieTCsl OTOJNIHUTENPHOE BpeMsi o. B anbTepHATUBHOM BapuaHTe, HACTPOHKA MOXKET
BBIMOJIHATBHCS] TaK, YTO JOMOJHUTEIBHOE BpeMs 0 1OOABJISIETCS, €CJIM HAMpPsUKEHHE MCTOYHHUKA
NMUTAHUST JOCTUTAeT KOHEYHOrO HANPSDKEHUS B CEKUUHU IUIATO (XOTS NPEANOYTUTEIIbHBIM
sisiercss CCV, BMecTo Hero MoxeT ObITh ucnojibzoBano OCV).

[0192] Kpome TOro, B OTHOLIEHHMH PACIIUPEHHOIO MAaKCUMAaJbHOIO BpPEMEHU
NPUIOKEHUS (tmaxT0), MOXKET ObITh HACTPOEH BEPXHHU MpEAeN BpeMeHU. J[pyruMu clioBamwy,
MOXeT OBITh MPEJOTBPAINEHO PACIIUPEHHE MAaKCHMAJBHOIO BPEMEHHM NPUIOKEHHUS tmax 32
MIPENEeIIbl ONPEAEIEHHOIO BEPXHEro MpeAea BpEMEHH.

[0193] (ITOJIYUEHUE HATIPSDKEHUS PABOMKHY TOU LIEIN U HAITPSDKEHHA
3AMKHYTOH LEITH, U TTPUMEP ITOCJIEJIOBATEJILHOI'O YIIPABJIEHH S PABOTON)

Qur. 23 npencrasiseT NpUMEp XOAa MOCIEAOBATENBHOIO YNPABIEHUsI T€HEPUPYIOLIUM
BJIbIXa€MbIll KOMIIOHEHT YCTPOWCTBOM. | '€Hepupyrouee BAbIXa€MbI KOMIIOHEHT YCTPONCTBO
COIJIACHO HACTOSILIIEMY BAapHUAHTy HCIOJHEHUS MOXKET MPEACTaBISTh COOOH yCTPOHCTBO,
KOTOPOE BBINOJHAET yIPaBJICHUE, KaK OKa3aHo B dur. 23.

[0194] Cuauana, B CTAJIUU S501, renepupyroinee BAbIXa€Mblii KOMIIOHEHT YCTPOMCTBO
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100 onpenensier, ObUT JIM AETEKTHPOBAH aKT BOXA, M BKIIIOUEH JiU nepekiirodaresb 30 (cMoTpu
@ur. 1). Kak Obu1o onmcaHo BILIE, JETEKTUPOBAHUE aKTa BIOXAa MOXKET MPEACTABIATH COOOH
BBIIBJICHME HA OCHOBE BBIXOAHOIO curHaja narumka 20 Baoxa. B ciydae, korma pesyabraToMm
sroro siBisgerca «Her», renepupyromee BABIXA€MbIA KOMIIOHEHT YCTPOWCTBO IOBTOPSET
CTAIUIO S501; Torma kak B caywdae «Jla», 3arem, B CTAJIMU S502, renepupymoriee
BIBbIXa€Mblli KOMIIOHEHT YCTPONCTBO aKkTUBHMpyeT Taiimep. [Ipyrumu cioBamu, B OTBET Ha
JIETEKTUPOBAHUE 3aIpOCa F€HEPUPOBAHUS BABIXA€MOIO KOMIIOHEHTA BBIOJHAIOTCS CIEAYIOLINE
CTAJUU (manmpumep, BkiIrovaromue mnonyueHue HampspkeHuss CCV o 3aMKHYTOH Lenmu B
CTA1U S506).

[0195] Tlocne aktuBupoBanusi Tatimepa, 3atem, B CTAJZIUM S503, renepupyroiiee
BIbIXaeMbIi KOMIIOHEHT ycrpoiictBo 100 BbemonHser mnonydeHue HampspkeHus OCV
Pa3OMKHYTOH menu. B 3TOH cTaguu, KaK OMUCAHO BBILIE, MOJYYEHHE MOXKET ObITh BBINIOJHEHA
TOJIbKO OJHOKPAaTHO, WM MOXKET ObITh BBIMONHATBCS IBa WM Oojee pa3. B kauectse
KOHKPETHOTO TIpUMepa, Ha OCHOBE OJHOTO WJIM MHOTHMX IOJIY4eHHBIX 3HAYEHHH, COOOpa3HO
HEOOXOIMMOCTH, MOXKET OBITH IOJIYYEHO OJHO XapaKTEPUCTHUYECKOE 3HAYCHHE HAINPSIKEHUS
MCTOYHUKA NMUTAHUS BBIBEACHUEM CPEIHETO 3HAUSHHSI UITH TOMY MTOJIOOHOTO.

[0196] 3atem, B CTAJIMM S504, renepupyroliee BABIXa€MbIii KOMIIOHEHT YCTPOMCTBO
omnpexenser, mnpesblliaeT U  HampspkeHue OCV  pa3oMKHYTOH 1LienmM  IpelBapUTENbHO
OTIpe/ieNIEHHOE KOHTPOJIbHOE 3HaUeHHE. 31€Ch 3TO MPEBAPUTENBHO ONPEeIeHHOE KOHTPOJIbHOE
3HaueHHe (HA3bIBAEMOE «BTOPbIM KOHTPOJBHBIM 3HAYEHHEM» C Y4Y€TOM B3aUMOCBSI3U C
ONMUCaHWEM B NyHKTax (GopMyibl H300pEeTeHHUs]) MOXKET IMPENCTaBisATb COOOH KOHTPOJBbHOE
3HaU€HUE JUJIs ONPEENIeHUs], BbINOJIHATD JIU ONMMChIBAEMOE HUXe nosydeHue Hanpsbkenus CCV
3aMKHYTOH Lienu. BTopoe KOHTpOIbHOE 3HaUEHUE HE OTPAaHUYUBAETCS KOHKPETHBIM 3HAYEHUEM,
U MOJKET COCTaBJIsITh, Hanpumep, 3,45 B. B ogHOM BapuaHTe UCIONHEHUS B Kau€CTBE BTOPOTO
KOHTPOJIPHOTO 3HAUEHUS] MOXKET OBITh MCIOJIb30BAHO KOHEYHOE HANPSDKEHHE B CEKLUHU IUIATO,
KOTZa OCTAaTOUHBIA YpOBEHb 3apsiga OaTapew mNpencTaBieH 3HayeHuem HampspkeHust OCV
Pa3OMKHYTOH Lienmu. JTO BTOPOE KOHTPOJbHOE 3HAYEHHE, MMEIOLee OTHOIIEHHE K 3HAYEHHIO
HanpspkeHus: OCV pa3oOMKHYTOH LieNH, MOXKET ObIThb HACTPOCHO HA BEJIUYHMHY, PABHYIO HIIU
OOMBLIYIO, YeM HAIPsDKEHUE MPEKPALIeHUs pa3psia.

[0197] B cnyuae, xorma pesyabratoMm CTAJIMM S504 sBnsercs «la», 3arem
reHepupylollee BIbIXaeMblil KOMIIOHEHT yCcTpoiicTBO BKimouaeT paspsnuelii FET 8 CTAMNU
S505, u BemonHser nonyuenne HanpstkeHuss CCV 3amknyToi nenun B CTAJIUM S506. laxe B
STOW CTaguM TOJyYeHHE 3HAUYEHHs HANPSDKEHUS MOKET OBbITh BBITIOJIHEHA TOJIBKO OJHOKPATHO,
Wi MoxkeT ObITh mpoBeneHa naBa win Oonee pa3. Coobpa3HO HEOOXOINUMOCTH, OJHO
XapaKTEPUCTHUECKOE 3HAYEHHWE BEJIMYMHBl HAMPSDKEHWS HCTOYHHKA MHUTAHUS MOXKET OBbITh
NOJIyY€HO BBIBEICHUEM CPEOHErOo 3HAYeHHWs] WJIH TOMY MOJOOHOr0 ¢ HCIHOJb30BAHUEM
3aI0Jy4YE€HHBIX 3HAUEHU.

[0198] B cnyuae, korga pesyaptatrom CTAIUUN S504 ssnsercs «Her», renepupyroiuee
BJIbIXa€MbIli KOMIIOHEHT YCTPOWUCTBO BBINOJIHSET MOCIEA0BATEIbHOCTh AEHUCTBUN IS Ciydas,

rne ocTtarouHblii  ypoBeHb 3apsga Hu3ok (CTAAMA S521). B kadectBe 3TOi
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NIOCJIEIOBATEIbHOCTH, HAmNpUMep, MOXeT OBITh BBIIAHO TpeAynpexaeHue o 3apsake. B
HACTOSLIEM BapUaHTE WCIIOJIHEHUs, KaK OIHCAHO BbBILIE, B Clydae, KOIZAA pe3yJbTaToOM
CTAIMN S504 ssnsercs «Her» (TO ecth, ciyuall, rae M3MepeHHOE 3HAUYEHUE HANPSKEHUS
Pa3sOMKHYTOH LE€NU SBISETCS PaBHbIM WM MEHBLIMM, Y€M BTOPO€ KOHTPOJbHOE 3HAUYEHHE
(mampumep, 3,45 B)), caenyromast cranus, TO ecTh, nonyueHue Hanpspkeruss CCV 3aMkHYTOM
Lieny, He BbInoHseTcs. I1oaTomy mpenoTspainaroTest HEHy KHbIE OTIEPALMU U Pa3psia.

[0199] 3arem, B CTAIMU S507, renepupyroliee BAbIXa€Mblii KOMIOHEHT YCTPOWUCTBO
OTIpeseNisieT, MpeBbIaeT JIu noaydeHHoe HanpspokeHne CCV 3aMKHYTOH Lenu mpenBapUTeNbHO
OTpeNeICeHHOEe KOHTPOJIbHOE 3HaueHHe (HA3bIBAEMOE «IIEePBBIM KOHTPOJIbHBIM 3HAYEHHEM)).
[TepBoe KOHTPOJIbHOE 3HAYEHHE HE OTPAHUYMBAETCS KOHKPETHOH BEIMYHHOHN, U MOXKET OBITb,
Hanpumep, 3,00 B, Gosee HU3KOe, YeM BTOPOE KOHTPOJIbHOE 3HaveHue. Kak OmMcaHO BbIIIE,
HanpspkeHne CCV  3aMkHYTOH wLenu siBisiercss Oosiee HU3kuM, 4eM HampspkeHne OCV
pasoMkHyTOi menu. Ilo 3TOH mNpUYMHE NPEANIOUTHUTENBHO, YTOOBI TEPBOE KOHTPOJBHOE
3HaYeHHe OBUIO MEHBIINUM, YEM BTOPOE KOHTPOJbHOE 3HAUEHHE.

[0200] Kpome Toro, B @wur. 24, nmokazan nmpumep (e3, Korma Temreparypa UCTOYHHKA
MUTAHUST TIPENCTaBJsieT COOOW KOMHATHYIO TeMmIepatypy), B kotopom Hampsikenne CCV
3aMKHYTOH LIENMH NPEBBIIIAET MMEPBOE KOHTPOJIbHOE 3HadeHue (Hampumep, 3,00 B). B @ur. 24
TaKXKe TOKa3aHel mpuMep (el, korma Temrmeparypa MCTOYHHKA NMHUTAHUS NPEACTaBIET COOOU
KOMHATHYIO TEMIIEpaTypy), B kotopoMm HanpsbkeHne CCV 3aMKHYyTOH IIeNH MPEBBILIAET BTOPOE
KOHTpOJIbHOE 3HaueHue (Hampumep, 3,40 B), u npumep (e2), B kotopom HampspkeHue CCV
3aMKHYTOH LIeTH sABJsieTCs OoJiee HU3KUM, YeM BTOPOE KOHTPOJIbHOE 3HadeHue. B npumepe (e3),
KaK MOKa3aHo cTpenkoi ol, 3Hadenune HanpsbkeHus CCV 3aMKHYTON LieNH sIBJISE€TCS MEHBLINM,
4eM 3Ha4ueHHE HANpsDKEHUs Pa3OMKHYTOHM LENU, Ha BEJIUYMHY, COOTBETCTBYIOLLYIO MAJECHHIO
HaINpspKeHus, OOYCIIOBJIEHHOMY BHYTPEHHHM COIPOTHUBIEHHEM U 3JIEKTPHUYECKUM IBOHHBIM
cnoeM (Takxke HaspiBaeMoMmy IR-manenuem). Bosnee Toro, mpumep (e4) oTpaskaer CHTYyaLHIo,
KOrJia TemrepaTypa HCTOYHHMKA NHUTaHUA sBiseTcss Huskoil. Korma temmepaTypa HMCTOYHHKA
MIUTaHUS SIBJSIETCS. HU3KOM, IMOCKOJIbKY MOBBILIAIOTCS BHYTPEHHEE COMPOTUBIICHUE U PEAKTUBHOE
CONPOTHUBJIEHUE, KAaK TMOKA3aHO CTPEIKOW 02, MPOUCXOAUT aomnojHurenbHoe IR—manenue, tak
YTO 3HaYEHHE HAIPSDKEHUs CTAHOBUTCS MaJIbIM 3HAUEHHEM.

[0201] B omHOM BapuwaHTe HCIOJHEHUS MPEINOYTHUTENBHO, YTOOBI BBIMIEYIIOMSHYTOE
NepBOe KOHTPOJIbHOE 3HAUY€HHE OBbLUIO HACTPOEHO HAa MEHBUIVIO BEJIMYHMHY, YeM 3HA4YCHUE
HANpsDKEHUs] TpeKpaiieHus: paspsaa (Hampumep, 3,2 B). IlpuumHa COCTOMT B TOM, YTOOBI
JETeKTUPOBATb HEJOCTATOK BBIXOAHON MOIIHOCTH MCTO4YHHMKA 10 muTaHus, Korjaa TemmepaTrypa
UCTOYHUKA TUTAHUS sBJseTcs Hu3Kko. Jlaxke ecnu no 3HadyeHuro HanpsbkeHus OCV
Pa3OMKHYTOH LENU ONPENENIEHO, YTO OCTATOYHBbIM YPOBEHb 3apsifa UCTOYHUKA 10 muTaHus
SBJIIETCSL JOCTATOYHBIM, BBIXOAHAS MOIMHOCTb HCTOYHMKAa 10 THUTaHHUA MOXKeT OBITh
HEIOCTAaTOYHON BCIEACTBUE BIMAHMUA Temieparypbl. Kak omucaHo Bbllle, B 3HAa4Y€HUU
HanpspbkeHuss CCV 3aMKHYTOH LM OTPak€Hbl BEIMYMHBI BHYTPEHHETO CONPOTHUBJIEHUS U
3JIEKTPUYECKOTO BOMHOIO CJI0s, HA KOTOPbIE 3HAUYNUTENbHOE BIMSAHHME OKa3bIBAaeT TEMIIEPATypa.

IToaToMy MOXHO UCHONAB30BaTh 3HaueHue HanpsbkeHuss CCV o 3aMkHYTOM Lenu  And
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ONpENEeNeHNs], SIBJISIETCA JU HEIOCTATOYHON BBIXOAHAs MOLIHOCTb MCTOYHMKA 10 muTaHus.
UtoObl OnpenenuTh, SIBISETCS I HENOCTATOYHON BBIXOIHAS MOIIHOCTh UCTOYHHKA 10 muTaHus,
0e3 wucnonp3oBaHus 3HaueHwss HanpspbkeHus CCV  3aMKHyTOM 1enM, NpUMEHSeTCs
TEMIIEPAaTypHbIA AaT4YUK JJIs1 INOJyd4eHHs TemrepaTypbl ucTtouHuka 10 nuranums. Ha stom
OCHOBAaHMHM MOJKHO CKa3aTb, YTO JJIs1 MOJBb30BATEN IMPEANOYTUTEIbHBIM SIBJISIETCSl 3HAYEHUE
HanpsiokeHuss CCV 3aMKHyTOMH Lieny B IJIaHE BECa U CTOMMOCTH.

[0202] B omHOM BapuaHTE HCIOJHEHHs, YTOObI TOYHO AETEKTHPOBATh HEIOCTATOK
BBIXOJJHOM MOIMHOCTU HCTOYHMKA 10 mnuTaHus, KOrna TeMmmepaTrypa HCTOYHUKA MHUTAHUS
SBJIIETCSI HU3KOH, mpu Oojee HU3KOH TeMmmepaType, 4YeM KOMHATHAas TEMIIepaTypa,
NPEANOYTUTENBHO, YTOOBI MEPBOE KOHTPOJIbHOE 3HaUeHue (Hanpumep, 3,0 B) Obuto paBHBIM MK
MEHbBIIIUM, Ye€M 3HaUeHUs, KOTOpble MOXKET NMPUHUMaTh 3HadeHue HanpsokeHus CCV 3aMKkHyTOM
uenu. B cinydae, xorna temmeparypa uctounuka 10 muranus siBisieTcst 60jiee BBICOKOM, YeM
KOMHATHAasi TEMIIEpaTypa, U HANpPsDKEHUEe UCTOYHHMKA 10 MUTaHUS SIBIISETCS] paBHBIM Wiu Oolee
BBICOKMM, 4Y€M HaIpsDKeHHE MPeKpalleHus: paspsifa, Oosee NMpeArodTUTENbHO, YTOOBI MepBOe
KOHTPOJIbHOE 3Ha4YeHHE OBbUIO BEJIMYMHON, KOTOpoe 3HaueHue HampspkeHus CCV 3aMkHYTOH
LM HE MOXKET MPUHUMATh. J[pyrumMu cloBaMu, MpenrnoYTHTENbHO, YTOOBI IEPBOE KOHTPOJIbHOE
3HaYeHHe OBLIO MEHbLIEH BEJIMYMHON, 4YeM 3Ha4UeHHEe, NOJYYEHHOE BbIUUTAHUEM ITaJeHHS
HanpspkeHus: (IR-mameHus1), KOTopoe BO3HHMKAE€T BO BHYTPEHHEM CONPOTHBIEHHM U B
3JIEKTPUYECKOM JIBOHHOM CJIO€, KOTZia TeMIepaTypa MCTOYHUKA NMUTAHUS MPEICTABISAET COOON
KOMHATHYIO TeMmIiepatypy, u3 HanpsokeHus OCV pa3oMkHyToH nenu ucrtounuka 10 nuranus B
COCTOSIHUM MpeKpalleHust paspsima. Kak omumcaHo Bblllle, KOrga TeMmmeparypa HCTOYHHKA
MUTAHUS SIBJSIETCST HU3KOH, BHYTPEHHEE CONPOTUBJIEHUE U PEAKTUBHOE COMNPOTHUBIIEHUE
SABJSIFOTCA  XYALIMMU CPaBHUTEJBHO C TEM, KOIJa Temieparypa WCTOYHUKA ITUTaHUs
npencTasisier coOoil kKoMHaTHYIO Temnepatypy. Ilostomy Beneactsue nomosiHuTenbHOro IR—
NaJieHNs] CHIDKAeTCsl 3HadeHue HarpspkeHus. CornacHo Temneparype uctouHuka 10 muTaHus,
NOTIOJIHUTENIPHOE TMaJIeHHe, KOTOPO€ BO3HHUKAET, KOrJa TeMmIeparypa HCTOYHMKA IUTaHUs
SIBJIIETCSI HU3KOM, MOXeT OBITh OTHOCUTENBHO OOJbuM. B 3TOM ciyuae, naske eciiv UCTOYHUK
nuTaHus umeer nocratounyro SOC, 3HaYeHHe HANPSDKEHUST MOXKET CTAHOBUTBCS O0Jiee HU3KUM,
yeMm 3,0 B. /lpyrumu cioBaMu, €Clid NEPBOE KOHTPOJIBHOE 3HAYEHHE HACTPOECHO, KaK OMMCAHO
BBILIIE, YCTAHABJIMBAETCSl TIOPOrOBOE 3HAa4YeHHE, oTpaxaromee IR-maneHue m Tomy nomoOHOe,
KOTOPO€ MOKET HMETb MECTO, KOIrZla TeMIepaTypa HCTOYHUKA MUTAHMS SIBJISETCS HHU3KOM.
ITosTOMY CTAaHOBUTCS BO3MOKHBIM BBIIIOJIHEHUE TOYHOI'O ONPEAENICHMs] BBIXOAHOW MOIIHOCTHU
yucrtoyHuka 10 nuranus.

[0203] B HacTosllleM BapuaHTe HCIOJIHEHUs] Mepel OMNHUChbIBaeMbiM Hike PWM-
YIPaBJICHUEM IMPOBOAUTCS ONpPENENICHUE, SIBISETCS JIM HEJOCTATOYHBIM OCTATOYHBIM YPOBEHb
3apsana ucrouHuka 10 mnwmraHus, Ha ocHoBe HampspkeHus OCV  pasoMkHyTOM Lenu, U
ONpENEeNeHUe, SBJSIETCS JIM HENOCTATOYHBIM OCTAaTOYHBIM YPOBEHb 3apsna UCTOYHHMKA 10
nuTaHus, Ha ocHoBe HampspbkeHuss CCV 3amkHyTo#l nenu. Ecnmu ot ucrouynuka 10 nurtanus
MOJIy4arOTCs MHOIOUYUCJIEHHBIE BEJIMYUHBI HATIPSKCHU ST, UMEIOLIUE PA3JIUYHBIE XaPaKTEPUCTHKH,

KaK OITMCaHO BBIIIC, MOXXHO 0oJiee TOYHO MOHATh COCTOSIHUE UCTOYHMKA 10 mUTaHuUs.
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[0204] B mHacrosiieM BapuaHTE HCIOJHEHUsA, IIOCJIE OMNPENENCHUs, SBISIETCS JIH
HEIOCTATOYHBIM OCTATOYHBIN ypOBEHb 3apsiia UCTOUHMKA 10 MUTaHMs, HA OCHOBE HAINpPSKEHUS
OCV pazomknyroit neru (CTAIMM S503 u S504 B @ur. 23), reHepupyroliee BAbIXaeMbIi
KOMIIOHEHT YCTPONUCTBO ONPEAEIISET, SIBJISETCS U HEAOCTATOYHBIM OCTATOUHBIN YPOBEHb 3apsaa
ucrounuka 10 nuranus, Ha ocHoBe HanpsbkeHus OCV paszomxHyToi nenu (CTAIUHN S506 u
S507). B atom ciyudae MOATBEPXkKAAETCs, YTO OCTATOUHBIM ypOBEHb 3apsiia MCTOYHMKA 10
NUTAHUS HE SBJSIETCS HEAOCTaTOYHBIM BO BpeMms, Koraa mnosydaroT HampsbkeHne CCV
3aMKHYTOH nenu. I1o3ToMy MOXKHO OrpenennTh, YTO MPUUUHON TOTOo, noueMy HampsikeHne CCV
3aMKHYTOH LIEeMH SIBISIETCSl Oojiee HHU3KUM, YeM IepPBOE KOHTPOJbHOE 3HAYECHUE, SIBIISIETCS
CHIJKEHHE BBIXOJHOM MOILIHOCTH HUCTOYHMKA 10 mUTaHus B YCIOBUSAX HU3KOW TEMIEpPATypBhI.
IToaToMy, O CpaBHEHUIO C CUTyalMel HCIOb30BaHus Tonbko HampspbkeHus CCV 3aMkHyTOH
LIEMTH, MOKHO 00Jjiee TOUHO MOHSATh COCTOSIHUE UCTOYHMKA 10 muTaHus.

[0205] B mHacrosimem Bapuante wucnonHeHus: Hanpspkenne CCV 3aMKkHyTOM Henu
HCIOJIb3YETCs HE TOJIBKO IS OIpeNeNIeHHs], IBJISIETCs JIM HEJOCTaTOUHBIM OCTATOUYHBIN YPOBEHb
3apsga ucrouyHuka 10 muTaHWsA, HO TaKXKe s HACTPOWKHM INMPOAOKUTENIBbHOCTH BKJIFOUEHUS
onuceiBaemMoro Hwxke PWM-ynpasnenuss M paclIUpPeHUss MAaKCHUMAJIBHOIO  BPEMEHHU
npunokeHusi. ITosromy ogHokpaTHbIM n3MepeHueM HanpsikeHus: CCV 3aMKHYTOH Lieny MOKHO
yJIy4LIUTh TIOHUMAaHUE COCTOSHUS UCTOYHMKA 10 MUTaHUS, U TAKXKE MOXKHO MOBBICUTH TOUHOCTD
yIpaBieHUs] HCTOYHUKOM NUTAHUS.

[0206] Kpome Toro, kOMHaTHasi TeMIepaTypa MOXET OBITb OIpenesieHa, HanpuMmep, B
nuanaszoHe mexay 1°C u 30°C. B s3ToM ciydyae TemmepaTypa HUXKe, 4Y€M KOMHATHas
TeMIepatypa, mnojapasymeBaeT TeMmmeparypy Hmwke 1°C. 3gech KOMHaTHas TemmepaTypa
UCIIONIB3YeTCsS KaK KOHTPOJIbHAS, OHAKO B KAa4yeCTBE KOHTPOJBHOH MOXKET OBITh NMpPHUMEHEHa
o0bI4Has Temnepatypa (Hanpumep, auana3oH mexay 15°C u 25°C).

[0207] Omsath co ccbuikoi Ha Pur. 23, B ciyuae, korna pesyasrarom CTAIMM S507
sapisiercs:  «Her», reHepupyrooliee BABIXa€MbIi  KOMIIOHEHT YCTPONCTBO  BBIMOJIHSET
MOCJIEIOBATENIbHOCTD ACHCTBUIM IS CIy4asi, IIe OCTATOUHBIN ypoBeHb 3apsina Hu3ok (CTAJIUA
S521). B xadecTBe 3TOM MOCIEAOBATEIHLHOCTH, KaK OMKMCAHO BBILIE, HAPUMEDP, T€HEPUPYIOIIEE
BIbIXa€MbIi KOMIIOHEHT YCTPONCTBO MOXKET BblaBaTh MpeAyIpexaeHue o 3apsake. B
HACTOsLIEM BapUaHTEe UCIOJIHEHMs, Jake B Clydae, KOr/la BBIXOAHAsl MOIIHOCTh UCTOYHMKA 10
NUTaHUs SIBJIAETCS HENOCTaTOYHOMN, TIeHEpHpYolllee BIbIXaeMbli KOMIIOHEHT YCTPOMNCTBO
BBITOJIHSET IOCJIEA0BAaTeIbHOCTh AEHCTBUI UIsl ciaydas, A€ OCTaTOYHbIH YpPOBEHb 3apsna
SIBJISIETCS  HU3KUM, OJHAKO, BMECTO JTOM IOCNEAOBATEIbHOCTH, MOXKET BbIIOIHATHCA
MOCJIEI0BATENBHOCTD, KOTOPasi MOXKET OTJINYAThCSl OT BbILIEYIIOMSHYTON MOCIEA0BATEIbHOCTH,
U JUIS Cily4asi, TJi€ BBIXO/IHAsl MOIHOCTD SIBJIA€TCS HEAOCTATOUHOM.

[0208] B cnyuae, xorma pesyabraroMm CTAJIMUN S507 ssuserca «[a», 3atem, B
CTAIMUA S508, renepupyrolee BAbIXa€Mblii KOMIIOHEHT YCTPOICTBO ONpeAeseT, NPeBbIlIaeT
a1 nony4deHHoe HanpspkeHue CCV 3aMKHYTOM Lienu ele OAHO NMpeABapUTEIbHO ONpeneieHHOE
KOHTPOJIbHOE 3HAa4YeHHWE. JTa CTaaus NpeAHa3HadeHa Al OnpenesieHus, HeOOXOOHMO Jiu

pacumpsTh MaKCHUMalbHOE Bpems mnpuioxeHus (cmorpu Pur. 22A-22C). B orHOmeHun
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COOTBETCTBYIOILLETO «IPEABAPUTENBHO OIPENEICeHHOIO 3HAYEHMs», KaK OINHUCAHO BbIIIE, B
Ka4eCTBE COOTBETCTBYIOINErO «(IPENBAPUTEIBHO OMNPEAEIECHHOIO 3HAYEHUS» MOXKET OBITh
HACTPOEHO 3HA4YCHHE HampsDKeHus Oaraped, NMpU KOTOPOM MPOAOJLKUTENBHOCTh BKJIFOUEHUS
nocturaer  100% npu PWM-ynpaBieHun, WJIM B KaueCTBE  COOTBETCTBYHOLIETO
«TPEeBAPUTEIbHO ONPENENeHHOTO 3HAYEHUs» MOXKET OBITh HACTPOEHO HAINpsDKEHHE, IpU
KOTOPOM OKa3bIBA€TCSl HENPUEMJIEMBIM HENOCTATOK OCTATOYHOIO YPOBHS 3apsiAa, WM
HaIpspKeHHe, MOKA3bIBAKoLee OKOHYAHUE CEKIMM IUIATO, MOXET OBITh HACTPOEHO B KadecTBE
COOTBETCTBYIOLIETO «MPEIBAPUTEIBHO ONMPENEICHHOTO 3HAUEHHSI», WA MOTYT ObITh HACTPOCHBI
apyrue 3HadeHws. B caywae, korga Hampspkenue CCV  3aMKHYTOH LemM TPEeBbIAET
COOTBETCTBYIOIEE KOHTPOJIbHOE 3HaUeHue (TO ecThb, ciydai, rae pesynbrarom CTAJIMN S508
spisiercst «a»), B CTAAUU S509 renepupyromee BIbIXaeMblii KOMIIOHEHT YCTPOHCTBO
BbInosiHsIeT PWM-—ymnpasnenune Ha ocHoBe HanpspkeHuss CCV 3aMkHyTOH Lenu 0e3 BBITIOJTHEHUS
pacliupeHuss MaKCHUMaJbHOIO  BpeMEHM IpuioxkeHus. [pyrumu  cioBamuy, mepen
JIETEeKTUPOBAHUEM CIEAYIOLIEro 3ampoca Ha TIeHEepPUpPOBaHHE BIbIXaEMOTO KOMIIOHEHTA
BbinonHsercss PWM—ynpasnenue Ha ocHoBe HanpsikeHust CCV 3amknytoii nenu B CTAIMU
S509. bBonee Toro, U3 MPUBENEHHOTO BBIIIE OMUCAHUS SICHO, YTO ToyyueHue HanpspkeHuss CCV
samkHyTOoH mernu (CTAAUA S506) m PWM-ynpaenenne Ha ocHoBe HampspkeHns CCV
3amkHyTOH nerm (CTAIUA S509), He BBINOIHSIOTCS B OJJHO U TO JK€ BPEMSI.

[0209] Mexnay TeMm, B ciyuae, koraa HanpspkeHne CCV 3aMKHYTOM LieNU He MPEBbILAET
COOTBETCTBYIOIEE KOHTPOJIbHOE 3HaueHue (ciydai, rue pesynsratom CTAIUN S508 siBnsiercs
«Het»), TO ecTh, B ciiyuyae, KOrna OCTaTOYHBIH YPOBEHb 3apsiia UCTOYHHKA MHUTAHUS SIBISIETCS
MEHBLINM, 4YeM MpeABaApPUTENBHO OlpeaesieHHOe KOoHTposibHOe 3Hauenue, B CTAJIMU S510
TeHEPUPYIOLIEee BJbIXa€MbIII KOMIIOHEHT YCTPONCTBO pacIIUpsieT MAaKCUMAaJbHOE BpPEMs
NPUJIOKEHUS,, U BBINOJIHAET MOJBEACHUE DOJIEKTPOIHEPrMM K Harpy3ske. OTO pacIIUpeHue
BPEMEHU He SBJIIETCS OrPAHHYEHHBIM, U MOXET OBIThb BBIIOJHEHO C HCIOJIB30BAHUEM
OIMUCAHHOTO BhIIIE criocoba cornacuo ®dur. 22A-22C.

[0210] ITocne nHawana moxasenenus snekrposHeprun, B CTAJIMU S511 renepupyroiuee
BIbIXa€MbIli KOMIIOHEHT YCTPOHCTBO OIpenesieT, ObUl JIM 3aBEPLICH aKT BJOXA, BBIKIIOYEH JIU
MEepeKJIIoyuaTeNb, U UCTEKJIO JIM IpeIBapUTENbHO oOmperesneHHoe Bpems. Ecnu pesynbraTom
CTAAMM S511 sasnsercs «Her», reHepupyromee BIbIXaeéMblii KOMIIOHEHT YCTPOMNCTBO
NpOAOJDKAaeT IMOJBEIEHUE 3JIEKTPOSHEPIUU; TOrJa Kak €clid pe3yJbTaToM siBisiercs «Jlay,
TeHePHUPYIOIIEe BJIBIXAaEMbI KOMIIOHEHT ycTpoiicteo mnepexomut k CTAJMU S512, wu
3aBepLIaeT FreHepUPOBaHKE a3PO30JIs.

[0211] XoTs BbIlIe ObLT OMUCAH KOHKPETHBIN MPUMEP COTJIacHO mporeccy B Dur. 23, He
SIBJISIETCSl CYLIECTBEHHBIM BBINIOJIHEHHE KaXJ1OH CTaAMM B MpOLEcce, U, KOHEYHO, HEKOTOphIE U3
HUX MOTYT OBITh BBIITOJHEHBI HA OCHOBE APYTUX TEXHUYECKUX UIEH.

[0212] OnpHa TexHW4YeCKash WAes COTJACHO HACTOSIIEMY W300PETeHHIO OTJIMYAeTCs
JETEeKTUPOBAHUEM COCTOSIHMsSI HHU3KOTNO OCTaTOYHOIO YPOBHS 3apsfia MCTOYHMKA NHUTAHUSA HA
ocHose HanpspkeHuss CCV samxnayToi nenun (CTAJIUM S505-S507, S521, u T.4.). U3mepenne

HanpsbkeHuss OCV pa3oMKHYTON LIETIH MOSKET BBIMOIHATHCS MU MOXKET HE IPOBOAUTHCS.
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[0213] Kpome Toro, eme ogHa TEXHUYECKAsi HIesl COTIIACHO HACTOSIIEMY U300pPETEHHIO
xapaktepusyercss usMmepeHuem HampsbkeHus CCV o 3aMKHYTOM Lenu, U BBIIOJHEHUEM
KOPPEKTHPOBAHUS YCIOBHUS TPHJIOKEHHs HAarpy3ku (KOPPEKTHPOBaHHWE IO MeEHbIIEH Mepe
OJTHOTO M3 3HaueHMsI U (GOPMBI BOJHBI MOJBOJUMOrO K Harpy3Ke HaIpsDKeHMs, U T.J1.) Ha OCHOBE
3HaueHus HanpspbkeHus 3aMmkHyTol nerm (CTAJIMHM S508-S510, u T.4.). [axke B 3TOM ciydae
nzMepenue HanpsbkeHus OCV pa3OMKHYTOH ILienu He SBJISETCSl CYLIECTBEHHBIM, U MOXET
BBIOJIHATBCSL  WJIK  MOXKET He IpOBOAMTHCS. JlpyruMu  cjoBamy,  BbILIEyKa3aHHOE
KOPPEKTHPOBAHUE MOXKET OBITh BBINOJHEHO Ha OCHOBE TONbKO HampspkeHusi CCV 3aMKHYTOH
uenu u3 HanpsbkeHust OCV pasomknytoii nenu 1 Hanpspkenus CCV 3aMKHYTOH Lenu.

[0214] (COOBPAXXEHHUE OTHOCHUTEJIbBHO W3MEPEHUA HAIIPAXEHUA
3AMKHYTOHM LEITU, U OIIPEJIEJIEHUA COCTOSHUA HU3KOI'O OCTATOYHOI'O
YPOBHA 3APAJIA HA OCHOBE PE3VJIbTATA U3MEPEHU )

Kak Obu10 OnmcaHo BbIIIE, B OZHOM BaPUAHTE OCYLIECTBJICHUS HACTOSILIErO H300pETEHHS
MOXKHO TNOJy4yaTb 3HA4Y€HHE HANpsDKEHUs 3aMKHYTOM ILielMM M OIpeAeNsiTb, HAXOAWUTCA JU
HCTOYHUK MUTAHUS B COCTOSIHUU HU3KOTO OCTAaTOYHOIO YPOBHS 3apsi/ia, HA OCHOBE MOJyUYE€HHOTO
3HAuYEHUs.

[0215] Kpome Toro, reHepupymoliee BAbIXaeMblii KOMIIOHEHT ycTpoiicTBo 100 coriacHo
HACTOSIIEMY BAPUAHTY MCTIOJIHEHHS] MOKET BKJIIOYATh BCIIOMOTATENBHBIN OJIOK JJIs1 BBIOJTHEHHUS
NIPEBAPUTENBHO ONpEJENEeHHbIX Olepaluil B ciydae, KOrjJa OINpEAeNieHO, 4YTO MCTOYHUK
NUTaHUsI HAXOAMUTCA B COCTOSHMM HHU3KOTO OCTATOYHOIO YpOBHs 3apsiga. B kauectse
BCIIOMOTATEJIBbHOrO OJI0Ka MOTYT OBITh MCIOJB30BAHbI pa3IuyHble OJIOKU, W, HAIPUMEP, MOXKET
ObITh TpUMeHeH JoOOH onuH u3 (1) Onoka AN NpenoTBpaleHHs paspsiia uctouHuka 10
nutaHus, (ii) OJI0Ka IS OMOBELEHHUS], YTO UCTOUHUK IMUTAHUS HAXOIUTCS B COCTOSIHUHM HU3KOTO
OCTaTOYHOTrO ypoOBHs 3apsiga, (iii) Omoka Aysl KOPPEKTHPOBAHUS TEMIIEpaTypbl HUCTOYHHKA
NUTaHWsg, U T.A., WIA UX codeTaHue. bojee KOHKPETHO, B Cllydae COCTOSHHMSI HHU3KOIO
OCTaTOYHOTO YPOBHs 3apsiga paspsii UCTOYHMKA 10 muTaHWs MOXKET OBITh MPeIoTBpalleH
JeWCcTBUEM  BcromorarejgpHOro Osoka. Kpome TOro, NpeArnouTUTENbHOW  SIBJISIETCS
KOH(Urypamus, B KOTOPOHl B Cllydae COCTOSHHSI HHM3KOIO OCTATOYHOTO YPOBHS 3apsina,
MOJIb30BaTENb M3BEIIAETCS O COOTBETCTBYIOLIEM COCTOSIHUM JIeHCTBHEM BCIIOMOTaTeIbHOTO
Onmoka. Kpome TOro, mpeamodTuUTEeNbHOW SBIAETCS KOH(UIypanus, B KOTOPOH B ciydae
COCTOSIHUSI HU3KOI'O OCTaTOYHOI'O YPOBHS 3apsiia HarpeBaeTcs NeHCTBHEM BCIOMOIATEIbHOTO
Onmoka. Kpome TOro, mpeamodTHUTENbHBIM SIBIISIETCSl HarpeBaHue HCTOuYHMKa 10 muTaHus B
ciydae, KOTjia OINpesiesieHO Ha OCHOBE BbllleonucaHHoro HamnpstkeHuss CCV 3amMKHYTOH Liemnu,
YTO BBIXOJHAsI MOINHOCTh HCTOYHMKa 10 muraHus sBisiercss HemocrtatouHoi. OOocHOBaHME
COCTOMT B TOM, 4YTO, €CIM MCTOYHMK 10 MNUTaHUS HarpeBaeTcss B COCTOSHUU HU3KOIO
OCTaTOYHOTO YypPOBHS 3apsiia, TO TIOCKOJNbKY manenue HampsokeHust (IR—manenme),
00yCJIOBJIEHHOE BHYTPEHHHM CONPOTHBJIIEHHEM M TOMY IMOAOOHBIM HCTOYHMKA 10 muTaHus,
yJIy4YIIaeTCs, CYIIECTBYET BO3MOJKHOCTb TOTO, YTO OyAeT yCTPaHEH HENOCTaTOK BBIXOAHOM
MOIIIHOCTU UCTOYHMKA 10 muTaHus.

[0216] (COOBPAXXEHHME OTHOCHUTEJ/IbBHO W3MEPEHUA HAIIPSAXKEHWA
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3AMKHYTOM 1IEIIM, U KOPPEKTUPOBAHUS VCJIOBHUA IIPUJIOXEHUA K
HATPY3KE HA OCHOBE PE3VJIbTATA U3SMEPEHIA)

B HacrosimieM BapuaHTE MHCIOJHEHHUs] TaKXe pPacKpbITa MpoLEeNypa HaIJIEKaLero
KOPPEKTUPOBAHUS YCJIOBUs MPWJIOKEHUS] HAIPSDKEHUS K Harpy3ke Ha OCHOBE IOJIy4Y€HHOIO
3HAYEHUs HANpPsDKEHMs 3aMKHYTON Lienu. J(pyrumu cioBaMu, Kak OIMMCAHO CO CChUIKOM Ha Pwur.
21 u Pur. 22A-22C, B reHepuUpyIOLIEM BIbIXa€Mblli KOMIOHEHT ycTpoiictBe 100 sToro Tuma
3HAYEHUE HAINPSDKEHUs] HCTOYHHUKA TUTaHUS, KOTOPOE U3MEPEHO, 3aBUCHT OT MOTPeOIeHUs TOKa
UCTOYHMKA nuTaHus. IlosToMy B OZHOM BapuaHTe WUCIOJHEHUS MPEANIOYTUTENIBHO
KOPPEKTHPOBATh 3HaU€HHE U (JOPMY BOJIHBI MPHJIArAEMOr0 K HATrpy3Ke HAMpsDKEHHsT Ha OCHOBE
3HAYEHHs HANpPSDKEHUs] UICTOUHMKA MUTAHMS, 3aIMOJyYeHHOTO u3MepeHueM (Hampumep, Vi, Va,
V3, u ToMy nogoOHble, cMoTpu @ur. 22A-22C).

[0217] Mexny mpouuM, €ciad MCTOUYHUK NMHUTAHUS TOANEPKUBAETCS B COCTOSHUH, ITe
BBIXOJIHAs MOIIHOCTb HCTOYHMKA 10 nUTaHUs ABJISETCS HENOCTATOYHOH, CTUMYJHPYETCS
nerpanauus ucrounuka 10 nutanus. I[lostomy 310 He sABNsAeTcs npeanoyTuTeapbHbIM. CorjacHo
HACTOSILIIEMY BApUAHTY UCIOJIHEHMs], SIBJIIETCA JIUM BBIXOJHAs1 MOIIHOCTb UCTOYHUKA 10 nuranus
HEIOCTaTOYHOM, ompenensercs ¢ ucnojp3oBaHueM HampspkeHuss CCV 3aMkHYTOM Lenu, U B
Clly4ae, KOIrZ[a BBIXOAHAs MOLIHOCTb SIBJIAETCS HEAOCTATOYHOMW, MOAAYa 3JIEKTPO3HEPTHH OT
ucroyHuka 10 mnuraHus mpepeiBaeTcs, MO MeEHbLIeH Mepe BpeMmeHHO. [lostomy
npenoTBpamaercss aerpamauus uctouHuka 10 mmranmsa. Ilostomy nocruraercss sddext
SKOHOMUH SHEPTUH, IPU KOTOPOM MOKHO MCITONIB30BaTh UCTOYHUK 10 muTaHus B TeueHue Oosee
JUIUTENBHOTO BPEMEHH.

[0218] Kpome Toro, ecnu UCTOYHUK 10 MUTAHUS HE 3apsKAETCA U HE Pa3psKaeTcsl B
HaJUIeXKAIINX YCJIOBUAX COMVIACHO OCTaTOYHOMY YPOBHIO 3apsiia M TOMYy IOJOOHOTO,
cTuMynupyercst nerpagaumst  ucrouHuka 10 nwuranua.  Ilostomy 5TO He  sBisieTcs
npeanoutuTenbHbM. COracHO HACTOSIEMY BapUAHTY HCIOJHEHUs, MOCKOJIbKY YyIpaBJIeHUE
HMCTOYHHMKOM ITUTAHUS BBIMIOJIHAETCS HA OCHOBE TOYHOI'O OCTATOYHOIO YPOBHS 3aps/ia UCTOUHHUKA
10 nurTaHus, BbLIBJIEHHOrO Ha oOcHOBe HampspkeHuss CCV 3aMKHYTON Lienmy, IOBBIIAETCS
TOYHOCTb KOHTPOJIA MCTOYHMKA nuTaHus. IlosTomMy mpemoTBpaliaercss aerpananus UCTOYHHKA
10 muranus. Ilostomy pocturaercs 3¢GQGEeKT 3KOHOMHH SHEPrHH, MPU KOTOPOM MOXKHO
UCTIONBb30BaTh UCTOYHHK 10 MUTaHUS B Te€UeHHE OOJee IUITEIbHOIO BPEMEHH.

[0219] Kpome TOro, cCOrjiacHO OAHOMY BapHWaHTy OCYLIECTBJICHHS HACTOSLIETO
n300peTeHns], HANpsDKeHHE 3aMKHYTOH Lenu, NpeacTaBisiomee (akTHIeCKoe 3HAaYeHUe
HampspkeHus: uctouyHuka 10 muTaHus, OTpaskarollee TeMIEpaTypy M COCTOSHHE Aerpajalliy,
UCIIONB3YeTCsl  JUIsl  KOPPEKTHPOBAHMs PA3IUYHBIX IEPEMEHHBIX BEJIMYMH, TaKUX Kak
npujaraeMoe K Harpy3ke HampsbkeHue. [losTtomMy MOXHO —oOecrneuuTbh  HaaeKHOCTh
TEeHEPUPOBAHUsl a3pO30Ji1 M TOYHOCTb KOHTPOJSl WCTOYHMKA NUTaHusA. Jlpyrumu ciosamy,
MIOCKOJIBKY 3apsiika M pas3psii BBITOJHSIOTCS HaJIeKalluM 00pa3oM Ha OCHOBE (PaKTHYECKOTO
3HaYeHHsl HanpspkeHus uctodHuka 10 murtanus, nocturaercs 3¢p(eKkT SKOHOMUH SHEPTHH, MPU
KOTOPOM MO>KHO UCIOJIb30BaTh UCTOUHUK 10 muTaHus B TeueHne Oojee AIUTENbHOTO BPEMEHH.

[0220] (JonomaurensHoe [Ipumeuanue)
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Ota 3asBKa pacKphIBaeT ClEAyoIue H300peTeHns, TNpPHUBENECHHbIE HIDKE B BHUJE
IIPOHYMEPOBAaHHbIX NMYyHKTOB. KpoMe TOro, CUMBOJBI CCbUIOYHBIX TMO3MLUH U KOHKPETHbIE
YHUCJICHHbIE 3HAYEHHs] IMOKa3aHbl Kak CIpaBoyHas HHQPOpPMaLUs, HO HE IOAPA3yMEBAIOT
OrpPaHUYEHUS] HACTOALIETO H300PETEHNs B OOLIEM U LIEIOM.

1. I'enepupyromiee BAbIXa€Mblil KOMIIOHEHT yCTPOICTBO, BKIIIOYAIOLIEE:

UCTOYHUK NMUTAHMS, HArPy304HYIO IPYIIY, BKJIIOUYAIOLIYIO HATrPY3KY, BBIOJHEHHYIO C
BO3MOKHOCTBIO MCIIAPEHUsI MU PACTIBUICHUS MCTOYHUKA BJBIXA€MOI'O KOMIIOHEHTA JEHCTBHEM
SJIEKTPOIHEPTHH OT MCTOYHUKA NMUTAHUS, OJOK HACTPOWKH, BBINOJHEHHBIH C BO3MOKHOCTBIO
KOPPEKTHPOBAHUS 3HAYEHHsI WM (OPMbI BOJHBI HANPSIKEHUS, TOABOAMMOrO K HAarpyske, U
CXE€My VIPAaBJCHUS, BBINOJHEHHYI) TakK, YTOOBl OBITh CIOCOOHOW TONy4YaTh 3HAYCHUE
HANPSDKEHUS] WMCTOYHMKA IHTAHUS, MPUYEM CXeMa YIpaBJIeHUs BbINOJHsAET. mpouecc (al)
MOJyYeHUs] 3HA4YEeHUs HANpsDKEHUS MCTOYHMKA IUTAHUS 3aMKHYTOH ILIeMU B COCTOSHUM
3aMKHYTOH Ileny, B KOTOPOM HWCTOYHUK IUTaHUS W HArpy3ouHas TIpynna 3JIeKTPUYECKU
COEAMHEHBL, U Tporecc (a2) ynpasieHus OJOKOM HACTPONKH HA OCHOBE 3HAUEHHsI HANPSKEHUS
3aMKHYTOM LIEMNH.

[0221] Kpome Toro, OJIOK HACTPOWKH MOXKET UMETH JIOOYI KOH(PUTypaluio, moKa OH
MOJKET KOPPEKTHPOBATh 10 MEHbLIEH Mepe OAHO U3 3Ha4eHUs U (OPMbI BOJHBI MOABOAMMOIO
HanpspkeHusi. Hampumep, MOryT OBITP HCIOJNB30BaHBI H3BECTHBIE CXEMbl T'€HEPHPOBAHUS
CUTHAJIa HaIIPSKEHHUS.

[0222] 2. I'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PACKPBITOE B MYHKTE 1, B
KOTOpoM, B mpouecce (al), mocne TOro, Kak MCTOYHMK NHMTAHUS M HArpy3odHas TIpyIna
o0pa3oBaiy COCTOSIHME 3aMKHYTOH LIETIH, €CIIM IPOXOJUT BPeMsl pelakcaliy, HeOOXOauMOoe st
TOro, 4toObl HANpsDKEHHE 3aMKHYTOH LN Nepeuuio B CTAlMOHAPHOE COCTOSIHHE, CXeMa
yIPaBJIEHUs MOJy4YaeT 3HAU€HNUE HANPSKEHUST 3aMKHYTON LIETH.

[0223] 3. 'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PacKpbITOE B MyHKTE 1, B
KoTopoMm, B mporecce (al), cxema ymnpaBieHHS TMOJy4aeT MHOTOYUCIIEHHbIE 3HAYCHUS
HaNpPsDKEHUS MCTOYHMKA TNMUTAHMS B TEUEHHE IMPeNBapUTENIbHO ONPENEeNIEHHOTO BPEMEHH, U
MOJIy4aeT 3HauUeHUE HANpsDKeHUs] 3aMKHYTOM LIeMM Ha OCHOBE MHOTOYHCJIEHHBIX MOJTYy4YEeHHBIX
3HAUEHUN HamNpsDKEHUs] MICTOYHMKA NMUTAHUS, NeTeKTHPOBAHHBIX B COCTOSTHUU 3aMKHYTOH LIeTH,
BBIMIOJTHEHHON Tak, YTO 3HAU€HUE HaIlpsDKeHHE 3aMKHYTOH LeNmu IONy4daloT Ha OCHOBE
MHOTOUHCJIEHHBIX MTOJIy4YE€HHBIX 3HAUEHUH HAMPsDKEHUS.

[0224] 4. I'enepupyroliee BAbIXaeMbIii KOMIIOHEHT YCTPONCTBO, PaCKpbITOE B IyHKTE 3, B
KOTOPOM TPEABAPUTEIBHO ONPENEIEHHOE BPpeMsl IETEKTUPOBAHUS SIBIISIETCS] O0JIee JITUTENbHBIM,
4eM BpeMsl pelakcalud, HeoOXomuMmoe Ui Mepexoja HalpsDKeHHs 3aMKHYTOW Lemu B
CTaLOHAPHOE COCTOSIHHUE.

[0225] 5. I'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PaCKPbITOE B IYHKTE 3, B
KOTOPOM TIPEBAPHUTEIBHO ONpENeNIeHHOE BPEMs IEeTEKTHPOBAHUS NPEACTaBIseT COOOH Takoe
BpeMsl, B KOTOpPO€, JaXke eCJIM Harpys3ka IpUBEAEHa B JEICTBHE B COCTOSIHUU 3aMKHYTOW Li€MH,
70001 BIBIXa€MbIH KOMIOHEHT HE T€HEPUPYETCS.

[0226] 6. I'enepupyroiee BIbIXaeMbIii KOMIIOHEHT YCTPOWCTBO, PACKPBITOE B JIFOOOM M3
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nyHKTOB 1-5, B koTopoMm mepex mpoueccoM (al) cxema ympaBieHHs IOJIy4aeT 3HAYEHHE
HAIpPsDKEHUs] PA3OMKHYTOM LENM HUCTOYHHMKA IUTAHUS B COCTOSHUM PA3OMKHYTOM LENH, B
KOTOPOM MCTOYHUK NUTAHUS U Harpy304Has IpyIIa 3JEKTPUYECKU HE COEAUHEHBI, U, B CIyYae,
KOrZla 3HAYEHUE HANPsUKEHHWsT PA30MKHYTOM LEMU SIBJSIETCA PaBHBIM WM MEHBIINUM, YeM
HaIpsDKEHUE MPEKPALEeHUsl paspsiia UCTOYHMKA MUTAHUS, CXE€Ma YIIPABJIECHUsS HE BBIINOJIHSET
nporecc (al) u mpornecc (a2).

[0227] B 3roii koHuUrypauny, nepen MnoJydeHueM 3HaYeHUs HANPSDKEHUs] 3aMKHYTOM
LMY, CXeMa YIIPABJICHUs BBINOJHSAET MOJyYeHUE 3HAUEHUS] HAINPSDKEHUs] PA3OMKHYTOM LIeTH, U
B Cilyyae, KOrJa 5TO 3HAuU€HHE SIBJISIETCS PAaBHBIM MM Oojiee HHM3KUM, YeM HampsDKeHUE
NpeKpalleHust paspsiia, CXeMa YIpaBJIeHUS ONpeaessieT, 4YTO HeT HEeOOXOOUMOCTH B
MOCJIEIOBATEIbHOM BBINOJHEHUH MTPOLIECCa MOTYUYEHNsl 3HAUeHHUs] HANPSDKEHUS] 3aMKHYTON LIETH,
u He BbimonHsAeT nponeccel (al) u (a2). CormacHo 3TOH KOHQUTYpaluH, MPeIoTBPAINAIOTCS
Aerpaganys HCTOYHUKA IMUTAHMSA, OOYCIIOBJIEHHAs YPE3MEPHBIM paspsiioM, M TMOBPEXKICHHE
HArpy3KH W/WIM HWCTOYHUKA TMUTAaHUSA, OOYCIIOBJICHHbIE YPE3MEPHBIM  IOJBEACHHUEM
3JIEKTPOSHEPTUU, U CTAHOBUTCS BO3MOXKHBIM MNPENOTBPATUTH HEMPABUIBHOE IE€HEPUPOBAHUE
as’po30JIs.

[0228] 7. I'eHepupyrolee BIBIXaeMbIii KOMIIOHEHT YCTPOWCTBO, PACKPBITOE B JIIOOOM M3
nyHKTOB 1-5, B KOTOpOM, B mporecce (al), cxema ynpaBieHns: KOPPEKTHPYET MO MEHbIIEH Mepe
ONHO W3 IWIHUPUHBI HUMIYJbCA, MPOAOJDKUTEIPHOCTH BKJIKOYEHHUs, CPEAHEr0 3HAYEHUs
HAIpPSDKEHUs, JEUCTBUTENIbHOIO 3HAYEHUs, 3HAYEHUs HAINPsDKEHUS] U BPEMEHU MPUIIOKEHUS
HaIpPsDKEHUs], MOABOAUMOrO K Harpy3ke, 1 MakKCUMaJIbHOTO 3HAYEHUs] BPEMEHU NPUIIOKEHUs], Ha
OCHOBE 3HAYEHUS HAIIPSKEHUS] 3aMKHYTOU LIETIH.

[0229] 8. I'enepupyroliee BAIXa€MbIil KOMIIOHEHT YCTPONCTBO, PACKPBITOE B IYHKTE 7, B
KOTOpoM, B mporecce (al), cxema yIpaBleHHs YyCTAHaBIMBAET MAaKCUMAJbHOE 3Ha4YeHUE
BPEMEHHU TPHJIOXKEHUsI Ha Oojiee UIMTENIbHOe, KOTza 3HaYeHHEe HANpSDKEHHs 3aMKHYTOH LienH
SIBJISIETCS] MEHBLINM.

[0230] 9. I'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PaCKpbITOE B MyHKTE 7, B
KOTOPOM CX€Ma yIOPaBICHUs MOXKET INOJNydaTb 3ampoC Ha TIEeHEPUPOBAHMUE, KOTOPBIN
npeAcTaBisieT CcoOOH 3ampoc, HWMEHOINMHA OTHOLIEHWE K T'€HEPHPOBAHUIO BJIBIXa€MOTO
KOMIIOHEHTa, W CXeMa YIPABIECHUs YCTAHABIMBAET MAaKCHUMAJIbHOE 3HA4Y€HHE BPEMEHU
MPUJIOKEHUS TAK, YTO KOJUYECTBO 3JIEKTPOIHEPIUH, KOTOPasi MOABOIUTCS K HArpy3Ke COINIaCHO
3aIpoCy HAa TEHEPUPOBAHME B Clydae, KOrAa 3HAYEHUE HANpPsDKEHUs 3aMKHYTOM LEnu
NpEeACTaBIsIET COOOM MepBoe 3HAUEHUE, CTAHOBUTCS TAKHMM K€, HJIH 110 CYLIECTBY TAKUM XK€, KaK
KOJIMYECTBO 3JIEKTPOSHEPTHM, KOTOpasi MOABOAMTCA K HArpy3ke COIVIACHO 3ampocy Ha
TeHEPUPOBAHUE B CIIydae, KOTAa 3HAYEHHE HANPSDKEHUS 3aMKHYTOH LIEMU MpeacTaBisieT coOoi
BTOPOE 3HAYEHHE, OTVIMHYAIOLIEECs OT NEPBOrO 3HAUEHUS.

[0231] 10. I'enepupyrolnee BAbIXa€MbIii KOMIIOHEHT YCTPONWCTBO, PACKPBITOE B IyHKTE 8
Ui 9, B KOTOPOM CXeéMa YIpPaBJIEHUs MOXKET MOJIydaTh 3alpOC Ha F€HEPUPOBAHUE, KOTOPBIN
npeacTaBisier coOOH  3ampoc, HMEIOINMH OTHOLIEHWE K T'€HEPHPOBAHUIO BJBIXa€MOTO

KOMIIOHCHTA, U, HAa OCHOBEC Oonee KOPOTKOI'0O BpEMECHH, UE€EM MAKCHUMAJIbHOC 3HAYCHUE BPEMCHU
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NPUJIOXKEHUs,, ¥ BPEMEHH, KOTAa 3arpoc Ha NeHEpUPOBAHME ObLT MOCIENOBATEIBHO MOJYUEH,
cXeMa yIpaBJIeHUsI KOPPEKTUPYET BpeMsl IPUIIOKEHHsI HATIPSKEHMs, TOJBOAUMOrO K HarpysKe.

[0232] 11. I'enepupyroliee BAbIXa€Mblil KOMIIOHEHT YCTPOICTBO, PACKPBITOE B IIYHKTE 7,
B KOTOPOM CX€Ma YIIPaBJIEHUs MOXET IOJIy4aTh 3alpoCc Ha TEeHEpUPOBAaHUE, KOTOPbIN
NpeACTaBisieT COoOOW  3ampoc, MMEIOIUIl OTHOIIEHHE K T€HEPUPOBAHUIO BABIXaEMOTO
KOMIIOHEeHTa, U, B mpouecce (al), cxema ymnpaBjeHUs YCTAHABIMBAET BpeMsl NPUIIOKEHUS,
OCHOBAaHHOE Ha 3alpoce Ha TIeHepHpoBaHWE, Ha Oojiee MJIMTENIbHOE, KOTZAA 3HAYEHHE
HaNPSDKEHUS 3aMKHYTOM LENU SIBJISIETCS. MEHBLITUM.

[0233] 12. I'eHepupyrolee BAbIXaeMbIil KOMIIOHEHT YCTPOICTBO, PACKPBITOE B IyHKTE 7,
B KOTOPOM CX€Ma YIPABJIEHUs MOXKET MOJIy4aTh 3alpoC HAa TeHEpPUPOBAaHUE, KOTOPBIN
npeAcTaBisieT coOOH 3ampoc, HWMEIOINMHA OTHOLIEHWE K T'€HEPHPOBAHUIO BJIBIXa€MOTO
KOMITOHEHTA, U, KOTJa YCTAHABJIMBAET BpeMsl NPUIIOKEHUs, CXEMa YIPABJICHHs YCTAHABIUBAET
BpeMsl MPUJIOKEHUsI TaK, YTO KOJUYECTBO JJIEKTPOIHEPTHH, KOTOpas MOABOIUTCA K Harpyske
COTrJIaCHO 3aIpOCy Ha F€HEPUPOBAHME B Cydae, KOTJla 3HaUY€HUE HANPsDKEHUs! 3aMKHYTOW LIeNu
NpPEeACTaBIsIET COOOM MepBoe 3HAYEHUE, CTAHOBUTCS TAKHUM JK€, FJIH 110 CYLIECTBY TAKUM XKe, KaK
KOJIMYECTBO 3JIEKTPOIHEPTHH, KOTOpash MOABOAMTCA K HArpy3ke COIVIACHO 3ampocy Ha
TeHEPUPOBAHUE B CIIydae, KOTAa 3HAYEHHE HANPSIKEHUS 3aMKHYTOH LIEMH MpeacTaBisieT coOoi
BTOPOE 3HAYEHHE, OTVIMYAIOLIEECs OT NEPBOrO 3HAYEHUS.

[0234] 13. I'enepupyroliee BAIXa€MbIli KOMIIOHEHT YCTPOHCTBO, PACKPBITOE B JIFOOOM 13
IIYHKTOB 7/—12, B KOTOPOM CX€Ma yIIPaBJE€HUsI KOPPEKTUPYET MAKCUMAJIbHOE 3HAYEHUE BPEMEHU
NPWIOXKEHUS] WIM BpeMsl MNPUIOKEHHsT TOJBKO B Cly4ae, KOIAAa 3HAUYCHHE HaNpPsDKEHUs
3aMKHYTON LeNH SBJISIETCS MEHBIIUM, Y€M 3Ha4deHHe HaNpsDKeHMs], OTHOCALIeeCcs K CeKLUHU
IJIaTO, B KOTOPOM BapualLysl 3HAYECHUs HANPSIKEHUs MCTOYHUKA MUTAHUs COIVIACHO BapHUaluu
OCTAaTOYHOIO YPOBHs 3apsija UICTOYHUKA NMUTAHUSA SIBJISIETCS] MEHbLIEH IO CPAaBHEHUIO C APYIUM
JUATIa30HOM HaIPSKEHUSI.

[0235] 14. T'enepupyroliee BIbIXa€Mblii KOMIIOHEHT YCTPOHCTBO, PACKPBITOE B JIFOOOM M3
nyHKTOB 1-13, JONOJHHUTENBHO BKIOHArOUmee: OarapedHbId OJIOK, BBIMOJIHEHHBIA C
BO3MOXKHOCTBIO XpaHEHUs1 OaTapen B KOPIyCe, U KapTPUIKHBINA OJIOK, KOTOPBIN MPUCOSTUHEH K
OatapeliHOMY OJIOKY Tak, 4TOOBI OBITh 3aMEHSIEMbIM.

[0236] 15. Cxema ympaBieHHs U YIPABIEHHs 1O MEHbLIEH Mepe YacThio (PyHKLUH
TFEeHEPUPYIOLIEr0 BABIXa€MbI KOMIIOHEHT YCTPOWMCTBA, BKJIKOYAKOIIErO0 HCTOYHHMK IUTAHUS,
HArpy304HyI0 TIpyNny, BKJIFOYAOIIYK) HArpy3Ky, BBINOJHEHHYK) C BO3MOXKHOCTBIO HCIApEHUs
WM PACHbUICHUsT MCTOYHUKA BJBIXA€MOIO KOMIIOHEHTA JEHCTBUEM JJIEKTPOSHEPTHHU OT
UCTOYHUKA MUTAHUS, W OJIOK HACTPOHKH, BBIMOJHEHHBIH C BO3MOXKHOCTBIO KOPPEKTHPOBAHUS
3HaueHHss WM (OPMbI BOJHBI HANPSDKEHUs, MOABOJMMOrO K HArpyske, NIpUYEeM CXema
yIOpaBJIEHUs] BBINOJHIET: MNPOLECC MOJy4YeHUs] 3HAUYEHMsI HalpsDKeHHsT MCTOYHMKA MHUTaHUS
3aMKHYTOH LIeNH B COCTOSIHUM 3aMKHYTOH LieNH, B KOTOPOM MCTOYHMK NMUTAHUS U HArpy3o4Has
IpyIna 3JEKTPUYECKH COEAMHEHBI, M IPOLECC YIpaBleHHss OJOKOM HACTPOWKH Ha OCHOBE
3HAUEHUs HANPSKEHUS 3aMKHYTOHN LIEMH.

[0237] 16. Ciocob ympaBiieHUs] T€eHEPUPYIOIIUM BIIbIXa€MbIil KOMIIOHEHT YCTPOHCTBOM,
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BKJIIOYUAIOLIMM WCTOYHUK TNMTAaHUsA, HArpy304HyK TpYIIy, BKIIOYAIOUIYI0 Harpysky,
BBIMIOJTHEHHYK0 C BO3MOXHOCTBKO MCNAPEHMs] MM PACHbUIEHHUS WCTOYHUKA BJIBIXAE€MOTO
KOMIIOHEHTa JEWCTBHEM »JJIEKTPO’HEPTMH OT HCTOYHMKA NHUTAaHUS, W OJIOK HAaCTPOMKH,
BBINTOJIHEHHBIN C BO3MOXKHOCTBIO KOPPEKTUPOBAHUA 3HAUYEHUS WM (POPMBI BOJIHBI HANPSKEHUS,
NOABOAMMOIO K HArpy3ke; MpHYeM CHOCOOOM YIpaBJICHHs BBINOJHIETCS: CTaAUS MOJTYyUYeHUs
3HAYEHUs] HATPSDKEHHsI 3aMKHYTOH LIEMH; U CTAAMs YIpPaBJIEeHHs OJIOKOM HACTPOHKU HAa OCHOBE
3HAYEHUs] HANPSKEHUS 3aMKHYTOHN LIETH.

[0238] 17. Tenepupyrolee BABIXaE€MbI KOMIIOHEHT YCTPOMCTBO, BKJIKOYAIOIIEE:
UCTOYHUK THUTAHUS, HArpy304YHYIO TpPYIIy, BKIIOYAKOLIYI0 HArpy3Ky, BBIIOJIHEHHYIO C
BO3MOXKHOCTBIO HUCTIAPEHUsI UM PACTbUICHHs UCTOYHHKA BJIBIXa€MOT'O KOMIIOHEHTa JeHCTBHEM
SJIEKTPOIHEPTHH OT MCTOYHUKA MUTAHUS, OJOK HACTPOWKH, BBINIOJHEHHBIH C BO3MOXKHOCTBIO
KOPPEKTHPOBAHUSI MHOTOUYHCIICHHBIX IMEPEMEHHBIX BEJIMYUH, COCTABJIIIOMMNX (OPMY BOJHBI
MOJBOJIUMOTO K HArpy3Ke HAINPSDKEHUS], U CXEMY YIIPABJICHHs, BBIMOJHEHHYIO OBITh CIIOCOOHOH
NoJNyyaTb 3HAa4YeHHE HAMNps KEHUs HCTOYHMKA IIUTaHUs, B KOTOPOM CXeMa YIIpaBJIeHMUs
BBINOJIHSET: Tporiecc (al) momyueHWs 3HAYEHUS HAIPSDKEHHMs] 3aMKHYTOM LENH HCTOYHHUKA
MUTaHUsI B COCTOSIHUU 3aMKHYTOM LIENH, B KOTOPOM MCTOUHUK NMUTAHUS U HArpy30uHas rpymnna
3NIEKTPUYECKH COETUHEHBI, mporecc (a2) KOPPEeKTUPOBAHHS MEPBOH MEPEMEHHON BENIWYHHBI,
KOTOpasi MPEACTaBIsieT COOOW ONHY W3 MHOTOYHCIIEHHBIX TEPEMEHHBIX BEIMYMH, B CIy4ae,
KOTI'Jla 3HaUeHUe HaNpsKeHUs 3aMKHYTOH LU SBJISIETCS] MEHbIINM, Y€M 3HaU€HUE HalpsDKEeHUs,
OTHOCsIIIeeCs K CeKIUH IIaTO, B KOTOPOI Bapuallisl 3HaU€HUsI HANPSPKEHUS] HCTOYHUKA MUTaHUS
COTJIACHO Bapualliy OCTAaTOYHOI'O YpPOBHS 3apsiia UCTOYHUKA NMUTAHUsS SIBJISIETCS MEHbIIEH IO
CPAaBHEHMIO C JPYTUM JUANa30HOM HampsDKeHus, U mpouecc (a3) KOPPEeKTUPOBaHMS BTOPOH
NepEMEHHON BEIMYUHBI, KOTOpasl NPEeACTaBisAeT cO00i OHY M3 MHOTOYHCIEHHBIX MEPEMEHHbIX
BEJIMYMH U OTJIMYAETCsl OT IMEepBOM NEePEeMEHHOW BEIWYUHBL, B Cjydae, KOrZJa 3Ha4deHHe
HAIpsDKEHNS! 3aMKHYTOM IIeTIH SIBJISIETCS] PABHBIM UM OOJBIIMM, YeM 3HAYEHUS HAIPSUKEHHS,
OTHOCAIINECS K CEKLIUHU IJIATO.

[0239] 18. Cniocob ympaBiieHUs] TeHEPUPYIOIIUM BIIbIXaeMbIil KOMIIOHEHT YCTPOHCTBOM,
BKJIFOYAIOLIUM HCTOYHUK TNHMTAHUSA, HArpy304HyK TpYIIy, BKIIOYAIOLIYI0 Harpysky,
BBIMIOJTHEHHYI0 C BO3MOXXHOCTBKO MCMApPEHMs] MM PAClbUIEHHUS HCTOYHHUKA BJIIBIXA€MOTO
KOMIIOHEHTa JEWCTBHEM JJIEKTPO’HEPTMHM OT HWCTOYHHMKA NHUTAaHUS, W OJIOK HACTPOMKH,
BBIMIOJIHEHHBINH C BO3MOKHOCTBIO KOPPEKTHPOBAaHUS MHOTOYMCIEHHBIX MEPEMEHHBIX BEIMYUH,
KOTOpBIE COCTAaBJIAIOT (POPMY BOJHBI TOABOAMMOIO K HArpy3Ke HAIpPsDKEHHs], MPUYEeM CIIOCo0
yIpaBJICHUs] BKJIIOYAET: cTafnio (al) MOJydeHus 3HAYEHUS HANpPsDKEHUs] 3aMKHYTOH LenH
UCTOYHUKA TUTAaHUS B COCTOSHUM 3aMKHYTOH IeNH, B KOTOPOM MHCTOUYHUK MHUTAHUS MU
HArpy304Hasl TPyINa SJEKTPUYECKH COEOUHEHbI, CTaauio (a2) KOPPEeKTHUPOBAHUS MEPBOH
NEPEMEHHON BEJIMYUHBI, KOTOPast MPEACTaBIsAET COO0 ONHY M3 MHOTOYHCIIEHHBIX MEPEMEHHBIX
BEJIMYMH, B Cllyyae, KOr[a 3Hau€HUE HaNps KEHUs 3aMKHYTON LENH SIBJSETCS MEHBbIINM, YeM
3HaUEHUE HANpsDKEHUs, OTHOCsINeecs K CEeKLUU IUIaTO, B KOTOPOH BapHualMs 3HA4YeHUs
HaNPsDKEHUS] NCTOYHMKA NMUTAHUS COIIACHO BapUalLMM OCTATOYHOTO YPOBHs 3apsja UCTOYHHMKA

IIUTAHUS SBJSIETCS MEHbLIEH 10 CPABHEHUIO C APYTHM HAIAa30HOM HAIPSDKEHUS, U cTaauto (a3)
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KOPPEKTHPOBAHUS BTOPOH MNEPEMEHHOH BEIMYHHBI, KOTOpas MNPEACTaBisieT COOOW OnHYy U3
MHOTOYHCJIEHHBIX TEPEMEHHBIX BEJIMYMH U OTIINYAETCsl OT NEPBOI NMEPEeMEHHONW BENWYHHBI, B
ciyyae, KOT/la 3HaUeHHE HAIPsDKEHHs 3aMKHYTOW LIETIH SIBJSIETCS PaBHBIM WJIHM OOJBIINM, YeM
3HAYEHMs] HANPSDKEHUS, OTHOCSIINECS K CEKLIMHU TIATO.

[0240] 19. IlporpamMma ympaBlieHHs Ui TOTO, YTOOBI TeHEPHUPYIOLIEE BbIXaeMbIil
KOMITOHEHT YCTPOHCTBO MCHOJHSJIO CIOCO0 yIpaBiIeH s, paCKphIThIH B yHKTe 16 v 18.

[0241] Dta 3asBKa Tak)ke pPacCKpbIBA€T, HATIPHMEp, ACTEKThl N300PETeHUs, MONyYEeHHbIE
U3MEHEHUEM HEKOTOPBIX BBIPAKEHHH B PACKPBITOM COAEPKMMOM KakK pe3yJIbTaT acleKTOB
u300peTeHus, Ha BBIPAKEHHUS CMOCOOOB, KOMIBIOTEPHBIX NPOrpaMM M HOCHUTENeH

KOMITBIOTEPHBIX IIPOIPAMM.
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P®OPMYVYJIA U3OBPETEHUA

1. I'enepupyrolee BAbIXa€MbIiI KOMIIOHEHT YCTPOHCTBO, BKIIFOUAKOLIEE:

UCTOYHUK MUTAHUS,

Harpy304Hyl0 TIpYIIy, BKJIKOYAKOLIYD HArpy3Ky, BBIIOJHEHHY) C BO3MOXKHOCTBIO
UCIMIApEHUs] WIM PACIBbUICHUs] UCTOUYHHUKA BABIXAEMOIO KOMIIOHEHTA JEUCTBUEM 3JIEKTPOSHEPTUU
OT UCTOYHUKA NTUTAHMUS,

OJIOK HACTPOWMKH, BBINOJHEHHBIN ¢ BO3MOXKHOCTBIO KOPPEKTHPOBAHMS 3HAYEHHS WU
(bOopMBI BOJTHBI HANPSIKEHUS, MOJBOAUMOrO K HArpy3Ke; U

CXEMY YIIPaBJICHUs], BBIMOJHEHHYIO C BO3MOXKHOCTBIO MOJYUYE€HHUs] 3HAUECHUsI HANIPSKEHUS
UCTOYHUKA MTUTAHUS,

IIPUYEM CX€Ma YIPABJICHUsI BBITOIHSET:

nporecc (al) monydeHus: 3HaAYSHUS HATPSDKEHUST 3aMKHYTOH LENH HCTOYHUKA MUTAHMS B
COCTOSHMM 3aMKHYTOM Liend, B KOTOPOM HCTOYHMK IHUTAHUS M HArpy3o4dHas rpynna
3JIEKTPUYECKH COEAUHEHBIL, U

niporecc (a2) ynpaplieHUs1 OJJOKOM HACTPOWKH HAa OCHOBE TOJIBKO 3HAUEHUS HAIPSIKEHHUS
3aMKHYTOM L€NU W3 3HAYEHHs] HANpPsDKCHUs PA3OMKHYTOM LeNW W 3HAYEHUS HaINpPsDKEHUs
3aMKHYTOM LIEMNH.

2. I'enepupyrolnee BAbIXaeMblli KOMIIOHEHT YCTPONCTBO MO M. 1, B KOTOpOM

B mporiecce (al), mocie Toro, Kak MICTOYHHUK MUTAHMS U HATPy304HAas IpyIna o0pa3oBaiu
COCTOSIHUE 3aMKHYTOM LIEMH, €CIIU MPOXOAUT BPEMsI peslakCariiy, HeoOXO0IUMOe AJIst TOTO, YTOObI
HaIpsDKEHUE 3aMKHYTOM LENU Mepelio B CTAalUOHAPHOE COCTOSIHHUE, CXE€Ma YIPaBJICHUs
MOJIy4aeT 3HAYCHUE HANPsDKEHUs! 3aMKHYTOH LIETIH.

3. I'enepupyolee BAbIXaeMblii KOMIIOHEHT YCTPONUCTBO MO II. 1, B KOTOpOM

B mpouecce (al) cxema ympaBieHHs NOJY4aeT MHOXKECTBO 3HAUEHUN HAIpPsDKEHUs
UCTOYHMKA IHWTAHHUS B TEYEHHE IIPEABAPUTENILHO ONPEAEIIEHHOIO BPEMEHH, U IIOJIY4aeT
3HAQYEHUE HAINpPsDKEHUsT 3aMKHYTOM LIENIM HAa OCHOBE MHOXECTBA IOJYYEHHBIX 3HA4Y€HUUN
HAIpPsKEHUs] UCTOYHUKA MUTaHMs, JETEKTUPOBAHHBIX B COCTOSIHUM 3aMKHYTOW LIENH, B KOTOPOM
3HAQYEHUE HAIpsDKEHUE 3aMKHYTOH LENM MOJy4YardT Ha OCHOBE MHOXKECTBA IOJYYEHHBIX
3HAYEHUH HANPSLKCHMS.

4. I'enepupyrolnee BAbIXaeMblli KOMIIOHEHT YCTPONCTBO MO M. 3, B KOTOPOM

NPEABAPUTENFHO OIpEeIEHHOE BPeMsl JETEKTHPOBAHMS sIBIISIETCs Ooiee IITHTEbHBIM,
4eM BpeMsl pelaKcalud, HeoOXomuMmoe Ui Mepexoja HalpsDKeHHs 3aMKHYTOM Lemu B
CTaLIOHAPHOE COCTOSIHHUE.

5. I'enepupyroiee BABIXaEMbII KOMIIOHEHT YCTPOUCTBO MO 1. 3, B KOTOPOM

NPEABAPUTENBPHO OIpENeNIeHHOe BpeMsl IAETEKTHPOBAHUS IPENCTABISET COOOW Takoe
BpeMsi, B KOTOPOE, AaXe €CJIM Harpy3ka NpUBEAeHa B ACUCTBUE B COCTOSHUM 3aMKHYTOH LEIH,
7r000i BIBIXa€MbIH KOMIIOHEHT HE T€HEPHPYETCS.

6. I'eHepupyroiiee BABIXa€MbIi KOMIIOHEHT yCTpPOHCTBO mo modomy u3 mam. 1-5, B
KOTOPOM

nepen rmnpoueccoM (al) cxema yhpaBieHHsS TOJNy4yaeT 3HAUEHUE HaIPSHKEHUS
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Pa30OMKHYTOH LIENMM UCTOYHUKA [MUTAHUSA B COCTOSIHUU PA30MKHYTOH LIENH, B KOTOPOM HUCTOYHHK
MUTAHUS U HArpy304Hasi Tpymna 3JIEKTPUYECKU HE COCUHEHBL, U

B CJlydae, KOIrZJa 3HAYE€HUE HANpPsLKeHWs PAa30MKHYTOM LENM SIBJIAETCS PAaBHBIM WIIU
MEHBIINM, Y€M HAMpsKEHUE NPEKPAIleHns] pa3psiia UCTOUHHUKA MUTAHKsL, CXEMa YIIPABICHUs HE
BBITNOJIHsIET ripouecc (al) u mpouecc (a2).

7. T'enepupyrolnee BIBIXa€Mblil KOMIIOHEHT YCTPOICTBO Mo mobOomy u3 mm. 1-5, B
KOTOPOM

B mporiecce (a2) cxema ynpaBlieHUs] KOPPEKTUPYET MO MEHbIIEH Mepe OJHO U3 IIUPUHBI
UMITYyJIbCA,  NPOJOJDKUTENBHOCTH  BKJIKOUEHHUs,  CPEJHEro  3HAUEHUs]  HAIpPSDKEHUs,
NENUCTBUTEBHOIO 3HAYEHUS, 3HAYEHUS HANPSIKEHUS U BPEMEHHM MNPUIIOKEHUsI HAIPSKEHU,
MOABOJMMOIO K HAarpy3ke, M MAaKCHUMaJbHOIO 3HA4YEHUs BPEMEHHU MPUJIOKEHUs, HA OCHOBE
3HAYEHUS HAINPSDKEHUs] 3aMKHYTOMN LIETTH.

8. I'enepupyolee BAbIXaEMbIII KOMIIOHEHT YCTPOHUCTBO MO 1. 7, B KOTOPOM

B mporecce (a2) cxema yIpaBJIeHUs] YCTAHABJIMBACT MaKCHMAaJbHOE 3HAYCHHE BPEMEHHU
NPUJIOKEeHNsT Ha Ooyiee UIMTENbHOE, KOrZa 3HAYEHHE HANPSIKEHHS 3aMKHYTOW LETH SIBJISIETCS
MEHBIIUM.

9. I'enepupyroniee BAbIXa€MbIH KOMIIOHEHT YCTPOMCTBO MO M. 7, B KOTOPOM

CXeMa YNPAaBJICHHs BBINOJHEHA C BO3MOXKHOCTBI) MOJy4YaTh 3alIpOC HA T€HEPUPOBAHUE,
KOTOPBIN IpeacTaBisieT coOOH 3ampoc, UMEIOINN OTHOIIEHHE K MeHEPUPOBAHUIO BIIBIXAEMOT'O
KOMIIOHEHTa, U

CXeMa YIpPaBJICHHUs] YCTAHABJIUBACT MAKCUMAJIbHOE 3HAYEHHE BPEMEHU MPUIIOKEHUS TaK,
YTO KOJIMYECTBO DJIEKTPOIHEPTUH, KOTOpas IOABOIUTCS K Harpy3Ke COITIACHO 3ampocy Ha
reHepUpOBaHUE B Cllydae, KOrJa 3HAYSHHE HANPSIKEHHs] 3aMKHYTOW IIeTIH MPENCTaBIIsieT coOO0M
NepPBOE 3HAYEHHE, CTAHOBUTCS TAKUM K€, WIH IO CYLIECTBY TAKUM K€, KaK KOJIHMYECTBO
3JIEKTPOOHEPIUHU, KOTOpasi MOABOAMUTCS K HArpy3ke COIVIACHO 3alpoCy Ha TEHEPUPOBAHUE B
cilydae, KOrja 3Ha4YeHUe HANpPsDKEHUS] 3aMKHYTOW IeTH NPEACTaBisieT cOOOH BTOpOe 3HAYECHHUE,
OTJIMYAIOLIEECs] OT NEPBOrO 3HAYEHUS.

10. I'enepupyroiee BAbIXa€MbIil KOMIIOHEHT YCTPOUCTBO O I.1. 8 WK 9, B KOTOPOM

CXeMa YNPAaBJICHUs BBINOJHEHA C BO3MOXKHOCTBI) MOJYy4YaTh 3alIpOC HA T€HEPUPOBAHUE,
KOTOPBIN MpeAcTaBiIsieT coO0i 3ampoc, UMEIOIHNH OTHOIIEHHE K FeHEPUPOBAHUIO BIIBIXAEMOT'O
KOMITOHEHTa, U

Ha OCHOBe 0oJiee KOPOTKOIO BPEMEHH MAaKCHMAJIbHOTO 3HAYEHHUSI BPEMEHHU MPUIIOKEHHS,
U BPEMEHH, KOTAa 3alpoc Ha TEeHepUPOBaHHE ObUI TOCIENOBATENPHO MOJy4YeH, CXeMa
YIIPaBJICHUs] KOPPEKTUPYET BpeMsl IPUJIOKEHUsI HANPSIKEHUs], TIOABOAUMOrO K Harpyske.

11. I'enepupyroiee BAbIXa€MbIil KOMIIOHEHT YCTPOUCTBO MO 1. 7, B KOTOPOM

CcXeMa YNPAaBJICHHs BBINOJHEHA C BO3MOXHOCTBI) MOJYy4YaTh 3alpOC HA T€HEPUPOBAHUE,
KOTOPBII IpeacTaBisieT coO0H 3ampoc, UMEIOINN OTHOIIEHHE K MeHEPUPOBAHUIO BIIBIXAEMOT'O
KOMITOHEHTa, U

B nporiecce (al) cxema ympaBJIeHUs] yCTAHABJIMBAET BPEMs MPUIIOKEHUs, OCHOBAHHOE Ha

3arpoce Ha reHepHpoBaHHe, Ha Ooyee NIHMTENIbHOE, KOTJa 3HaueHHE HaNpsDKEHUs 3aMKHYTOM
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LIEMU SBJIIETCS. MEHBLINM.

12. I'enepupyroiee BAbIXa€Mblil KOMIIOHEHT YCTPOUCTBO MO 1. 7, B KOTOPOM

CXeMa YNPAaBJICHHs] BBINOJHEHA C BO3MOXXHOCTBIO MOJy4YaTh 3allpOC HA T€HEPUPOBAHUE,
KOTOPBIN IpeAcTaBiseT coOOH 3ampoc, UMEIOIMN OTHOIIEHHE K MeHEPUPOBAHUIO BIIBIXAEMOI'O
KOMIIOHEHTA, U

IIPU yCTAHOBKE BPEMEHH IIPUJIOKEHUS CXeMa VYIIPABJICHUS YCTaHABJIMBAET BPEMsl
MIPUIOKEHUS TaK, YTO KOJUYECTBO SJIEKTPOIHEPIUH, KOTOPast MOABOAUTCS K HArPy3Ke COINIaCHO
3aIpocy Ha TEeHEpUpOBaHME B Cllydae, KOrJa 3HAUYC€HHE HANpsDKeHUs 3aMKHYTOH CeTU
NpeACTaBysieT COOOH MepBoe 3HAYEHUE, CTAHOBUTCS TAKHUM JK€, WIIH 110 CYLIECTBY TAKUM e, KaK
KOJIMYECTBO DJJIEKTPOIHEPTUHU, KOTOpas MOABOAUTCS K HArpy3Ke COIJIACHO 3ampocy Ha
TeHEPUPOBAHUE B Clly4yae, KOrja 3HAYeHUEe HATPSIKEHUs 3aMKHYTOH CETH MPEeNCTaBJisieT cOOOH
BTOPOE 3HAYEHHE, OTJIMHAIOLIEECs: OT NEPBOrO 3HAUEHUS.

13. T'enepupyromee BObIXa€MbIii KOMIIOHEHT YCTPOWMCTBO MO Jirobomy u3 mam. 7-12, B
KOTOPOM

cXeMa YNPAaBJICHHs] KOPPEKTUPYET MAKCUMAJIbHOE 3HAYEHHUE BPEMEHU NPUJIOKECHUS WU
BpeMsl IPUJIOKEHHUSI TOJBKO B CIy4ae, KOI/a 3HAUCHUE HAIPSDKEHUS] 3aMKHYTOU CETH SIBJISIETCS
MEHBIINM, 4Y€M 3HAUYE€HHE HANPsLKEHMs, OTHOCALNEeCs K CEKLMM IUIaTO, B KOTOPOW Bapualus
3HAYEHUs] HAIpPsDKEHUs] UCTOYHMKA INUTAHUS COIVIACHO BapHalUU YPOBHsA 3apsiia MCTOYHUKA
MUTAHUS SABJIIETCS] MEHBLIEH 0 CPABHEHUIO C IPYTUM JUANA30HOM HAIPSKEHUS.

14. I'enepupyrolnee BAbIXa€MbIii KOMIIOHEHT YCTPOUCTBO MO 1. 1, B KOTOpOM

cXema yIpaBJIeHUs

BBITIOJIHSAET YIIPABJIEHNE, OCHOBAHHOE HA JAaTUMKE, KOTOPBIN BbIAAECT BBIXOAHBIE CUTHAJIBI
3aIpoca Ha FeHEPUPOBAHUE BIIbIXa€MOI'0 KOMIIOHEHTA,

BBINOJIHSET npouecc (al) B OTBET Ha ETEKTUPOBAHUE 3aIIpOca Ha FeHEPUPOBAHUE, U

BBINIOJIHAET Tmpouecc (a2) mepen MAETEKTUPOBaHWEM CIEAYIOIIEero 3ampoca Ha
reHepUpOBaHUE.

15. I'enepupyroiee BAbIXa€MbIil KOMIIOHEHT YCTPOMCTBO MO 1. 1, B KOTOpOM

cXeMa yIpaBJeHus

BBITMIOJTHEHA ¢ BO3MOKHOCTBIO HE BBIMOJHATH Mpouecc (al) u mpouecc (a2) B OAHO U TO
K€ BpeMsl.

16. T'eHepupyromee BIbIXa€MbIii KOMIIOHEHT YCTpOHCTBO mo mobdomy u3 . 1-15,
JIOTIOJTHUTENIBHO BKIIOYAOLIEE:

OatapeliHblii OJIOK, BBITIOJHEHHBIA MyTEM pa3MelleHus: OaTtapen, KOTopasi MpeacTaBisieT
co0O¥ UCTOYHHUK MUTAHUS, B KOPITYCE; U

KapTPUIDKHBIA OJIOK, KOTOPBIM MPHUCOENUHEH K OaTtapeiHOMYy OJIOKY C BO3MOKHOCTBIO
3aMEHBI.

17. Cxema ympaBieHHs Ui YIPaBJI€HHs IO MeEHbIIEH Mepe 4YacThio (YHKIHIA
FEeHEPUPYIOLIEr0 BABIXa€MbIH KOMIIOHEHT YCTPOWMCTBA, BKJIKYAKOLIEr0 HCTOYHHMK ITUTAHUS,
Harpy304HyIO TPYyMNy, BKJIKOYAKOLIYK HAarpy3Ky, BBIINOJHEHHYH) C BO3MOXKHOCTBIO HCIApEHUs

U pacClblUICHUsT HWCTOYHHKA BJbIXaCMOIO KOMIIOHCHTA HeﬁCTBHeM QJICKTPOSHEPIruu OT
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UCTOYHUKA MUTAHUS, W OJIOK HACTPOHKH, BBIMOJHEHHBIH C BO3MOXKHOCTBIO KOPPEKTUPOBAHUS
3HaueHHss WM (OPMbI BOJHBI HANPSDKEHUs, IIOIBOAMMOrO K Harpys3ke, IpUYeM CXema
YIIPABJICHUs! BBIIOJIHSAET:

IIPOLIECC MOIYYEHUs] 3HAYECHMsI HANPsDKEHUs] 3aMKHYTOW LENM MCTOYHUKA INHUTAHUS B
COCTOSTHUM 3aMKHYTOM LeNmu, B KOTOPOM MCTOYHMK IHTAHUS M HArpy3o4Has rpynna
3JIEKTPUYECKU COEAUHEHBI, U

IpOLIECC YIpPAaBJICHUs] OJOKOM HACTPOMKH HAa OCHOBE TOJBKO 3HAUEHMS HANPSDKEHMS
3aMKHYTON L€Nu U3 3HAYEHMS HANpPsDKEHUs PA3OMKHYTOM LeNW W 3HAYEHUs HaIpPsDKEHUs
3aMKHYTOM LIEMH.

18. Cnoco0 ympaBieHHs] TE€HEPUPYIOIIMM BIbIXAa€MbIi KOMIIOHEHT YCTPOWCTBOM,
BKJIIOYAKOIIMM  MCTOYHUK IHUTAHMs, HArpy304HYIO TIPYyNNy, BKIIOYAIOLIYIO HArpyskKy,
BBIIIOJIHEHHYK0 C BO3MOXKHOCTBK) MCHAPEHHUs WM PACHbUIEHUS HCTOYHHMKA BIBIXA€MOTO
KOMIIOHEHTa JEWCTBHEM OJJIEKTPO’HEPTMHM OT HWCTOYHMKA NHUTAaHUS, W OJIOK HACTPOHKH,
BBIITOJIHEHHBIH C BO3MOJKHOCTBIO KOPPEKTUPOBAHMS 3HAUYEHUS WM (POPMBI BOJIHBI HANPSKEHUS,
MOJBOIUMOTO K Harpy3Kke; Npu4eM B CIIOCO0€ YIPABICHHUS BbITOJIHSIOT:

CTaQAUI0 MOJYYEHUs 3HAYEHUs HANpPsDKCHUS 3aMKHYTOM LENM WCTOYHUKA IUTAHUSA B
COCTOSHMM 3aMKHYTOM Liend, B KOTOPOM HCTOYHMK MHWTAHUSL M HArpy3odHas rIpynna
3JIEKTPUYECKUA COEAUHEHBI, U

CTaguIO YIpaBJIeHUs] OJIOKOM HACTPOMKM HA OCHOBE TOJBKO 3HAUEHHs] HANPSDKEHUS
3aMKHYTOM LE€NU W3 3HAYECHHsS] HANPsDKCHUs PA3OMKHYTOM LENU W 3HAYEHUS HAIpPSDKEHUs
3aMKHYTOM LIEMH.

19. I'enepupyroee BAbIXa€MbIi KOMIIOHEHT YCTPOUCTBO, BKIIFOYAIOLIEE!

VUCTOYHUK NUTAHMUS,

Harpy304Hyl0 TIpYIIly, BKJIKOYAOLIYK) HArpy3Ky, BBIIOJHEHHY) C BO3MOXKHOCTBIO
UCHIAPEHUs] WIN PACIbUICHUS] UCTOYHUKA BIBIXa€MOIO0 KOMIIOHEHTA JE€HCTBUEM 3JIEKTPOIHEPTUH
OT UCTOYHHUKA MUTAHUSI,

OJIOK HACTPOWKHM, BBIMIOJHEHHBI C BO3MOJKHOCTBIO KOPPEKTHPOBAHHS MHOXECTBA
NIEPEMEHHBIX BEJIMYHH, COCTABIISIOMNX (POPMY BOJHBI IIOABOAMMOTIO K HATPY3Ke HAMPSKEHHST, U

CXE€MY YIPABJICHUs, BBINOJHEHHYI) C BO3MOKHOCTBIO IOJIy4aTh 3HAUYEHHE HANPSDKEHUS
HMCTOYHUKA MMUTAHUS,

IIPUYEM CX€Ma YIPABJICHUsI BBITOIHSET:

nporecc (al) monyueHus! TONbKO 3HAYEHUs] HATPSDKEHUS] 3aMKHYTOHW LIETH U3 3HAYCHUS
HAIpPsKEHUs] PA30MKHYTOH LIENU U 3HAYECHMs] HANIPSDKEHUs] 3aMKHYTON LIeU UCTOYHUKA MTUTAHUS
B COCTOSIHUM 3aMKHYTOH LENU, B KOTOPOM HCTOYHHMK IUTAaHHWA M HArpy304Has Ipynna
3JIEKTPUYECKU COEANHEHDL,

nporecc (a2) KOPPEKTHPOBAHUS MEPBOM MEPEMEHHON BEJIMUUHBI, KOTOPasi MPEICTABIISIET
co0oli OfHY W3 MHOXECTBA IEPEMEHHBbIX BEJHYWH, B Clydae, KOrjna 3HAueHHe HampsuKeHUs
3aMKHYTOM LEMU SBJISIETCS MEHBIIMM, 4Y€M 3HAUYE€HHE HAMPSOKEHHs, OTHOCSLIEECS K CEKLUUU
IJ1aTO, B KOTOPOM BapualLusl 3HAYECHUs] HANPSKEHUs MCTOYHUKA MUTAHUS COIVIACHO BapHUaLuu

YPOBHA 3apsiia UCTOUYHUKA MMUTAHUS SABJISICTCA MEHbIIeH 1o CpaBHCHHUIO C APYTI'MM JUAIIA30HOM
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HaIpsHKEHUs, U

nporecc (a3) KOPPEeKTHPOBAHUSI BTOPOU MEPEMEHHON BEJIMYUHBI, KOTOPAasi MPEICTABIISIET
coOOl OfHY W3 MHOXECTBA IEPEMEHHBIX BEJIWYMH U OTJIMYAETCs OT MEepBOH IepeMeHHOMN
BEJIMYUHBI, B CiIy4yae, KOrJa 3HAYECHHUE HAMNPsLKEHWs] 3aMKHYTOM LEINU SBJISIETCS PABHBIM WIIU
OONBLUINM, YeM 3HAUE€HUE HAIPSIKEHUs, OTHOCALIEECs K CEKIMHU IJ1aTo.

20. Cnoco0® ympaBieHUs TeHEePHPYIOIIUM BIbIXa€MbIH KOMIIOHEHT YCTPOHCTBOM,
BKJIFOYAIOIIUM  MCTOYHUK IIUTAHMs, HArpy304YHYIO TIPYIMIY, BKIIOYAIOLIYIO Harpysky,
BBIIIOJIHEHHYI0 C BO3MOKHOCTBK) MCHAPEHUs] WIM PACHbUICHUS WCTOYHHMKA BJIBIXAEMOTO
KOMIIOHEHTa JEWCTBHEM OJJIEKTPOIHEPTMHM OT HWCTOYHHMKA WHUTAHUS, W OJIOK HACTPOMKH,
BBINIOJIHEHHBIN ¢ BO3MOKHOCTBI) KOPPEKTUPOBAHUSI MHOKECTBA IIEPEMEHHBIX BEJIMYUH, KOTOPbIE
COCTABJISIFOT (POPMY BOJIHBI TIOIBOAMMOTO K HArpy3Ke HAMPSDKEHHs, MPUYEM CIoco0 yrpaBeHUs
BKJIFOYAET:

craguro (al) mony4deHUs1 3HAUEHHs TOJBKO HAINPSDKEHHs] 3aMKHYTOH LeNH M3 3HAYCHUS
HAIpPsKEHUs] PA30MKHYTOH LIENU U 3HAYECHMs] HANIPSLKEHUs] 3aMKHYTON LI UCTOYHUKA MTUTAHUS
B COCTOSIHUM 3aMKHYTOM LENU, B KOTOPOM HCTOYHHMK IUTAaHHWA M HArpy304Has TIpynna
3JIEKTPUYECKU COEANHEHDL,

cranuio (a2) KOPPEeKTHUPOBAHHMSI TIEPBOU MEPEMEHHON BEJIMUUHBI, KOTOpasi MPEICTaBIISIET
co0ol OfHY W3 MHOXECTBA IEPEMEHHBIX BEJHMYWH, B Cly4ae, KOrjna 3HAueHHe HampsuKeHUs
3aMKHYTOM LENU SBJISIETCS MEHBIIMM, 4Y€M 3HAUYE€HHE HAMPSOKEHMs, OTHOCSLIEECS] K CEKLUH
IJ1aTO, B KOTOPOM Bapualusl 3HAYECHHs HANPSKEHUs MCTOYHUKA MUTAHUS COIVIACHO BapHUalluu
YPOBHs 3apsila UCTOYHUKA IMUTAHUS SIBJIIETCS MEHBbLIEH MO CPABHEHUIO C JPYTUM JUANAa30HOM
HaIpPsDKEHUS, U

craguio (a3) KOPPEeKTHUPOBAHUS BTOPOH NEPEMEHHOI BEJMUMHBI, KOTOpPask MPEACTaBIsIeT
coOOll OfHY M3 MHOXECTBA NEPEMEHHbIX BEJIMYMH M OTJIHYAeTCsl OT IMEPBOH MEepPEeMEeHHOM
BEJIMYUHBI, B CJlydae, KOIZla 3HAUYEHUE HANPsDKEHUS 3aMKHYTON LENH SIBISIETCSl PABHBIM WM
OONBLUINM, YeM 3HAYEHUE HAMPSIKEHHsI, OTHOCALIEECs K CEKIMH TL1aTO.

21. KoMIbHOTEPHO-YUTAEMBIII HOCUTENb AAHHBIX, COAEPIKALUN IPOrpaMMy yIIPaBIeHUsS
IUISl BBITIOJIHEHUS] TEHEPUPYIOIIMM BIBIXa€Mblii KOMIIOHEHT YCTPOMCTBOM CIocod0a yrpaBiIeHuUs
no 1. 18 unu 20.

ITo noBepenHocTH



559140
117

OUT. 1

100

120

B
o
—
—
[(e]
—
—
(o]

— P

oY
o

OUl. 2

100

110 120




2117

100
50
CXEMA YITPABIEHUS b~
61L 125
N TEMNEPATYPHb I JATYMK - IPOLECCOP HATPY3KA 0
| * PA3JTM4HbIE CBETOM3YYAIOLLINT
. TIATHVK HATIPSDKEHIS ATEKTPIMECKIE ok U
LIEMNA
Y TATHVK BIOXA 10
BOL NCTOYHIK
HAMKUMHAS! KHOTTKA MATAHUS
OUI™. 4
120
191b 121a 125 , 127b 129 133 132
| ( / .
X T 142

141




3117

OUl. 6
111
11&* - T 120
110a 10 156
/ 161 \ ( J J
W 4 GND ~163 ‘J oo
VM & GND 110f
I W\~ t_&f - % %
A Y _tr0a | Ty, \
: 125
162~ 15
: %1109
174 172 \ 121t 121t
50A" | 110
C
PUI. 7

120

/
\ 200

110




4/17

OUl. 8
211
110 P L,
\ 180 211t 211t ﬁo
X pren ............m.,......u..,f -
5§
DC/ CHG | | AC/
oc
210
253
KOHEL|
HAYAT0 MOABEAEHNA OKOHYAHWE
BIIOXA IJIEKTPOSHEPT I BOOXA
v v v
BPEMA
BEJTNYMHA BLIOXA/ t1 t2
CKOPOCTb BAOXA :
PA3PSIHbIA FET




our. 10

517

BbIXOJHOE 3HAHEHNE
HATHVKA BLIOXA

h

HANPAXEHWE, KOTOPOE

MPUJTATAETCA K HATPY3KE

\Al

HAMPSPKEHWE, KOTOPOE
[PUNATAETCA K HATPY3KE

\'7

........................




(__HAYATIO D

©,

.

S101

bbT W IETEKTVPOBAH BOX?

JA
5102 BT

JTA Vbatt BOJTEE BbICOKIM, HE HET

MPEKPALLIEHE NOABELEHA

HATPSDKEHVIE [TPEKPALLIEHVS
PA3PA[IA?
JA
8103 SABNAETCA
JI1 Vatt BOMEE BbICOKIAM, HEM
ATIPSDKERIIE [TPEKPALLIEHIAA PASPALIA, 11 PABHBIM AT
EHBLLIAM, YEM 3HASEHIE, NIONYHEHHOE BbIHINTAHUE
A U3 HANIPAKEHWA TIONHOTO
SAPALIA?
A
8104 .l‘l‘ Vl. II" .
100%—+oi [TPOLOIDKUTENBHOCTBIO
BKIHOYFHIS

S1056— [
| BKTHOYEHVE LEDA C CYHVM LIBETOM |

S106 =/

| | muraHve LEDakPACHEM | |

ABAETCA NN Vbat
pOJBLLIM, HEM SHAEHIE, NONYHERHOE
BbIMUTARIAEM A U3 HATIPAXEHWA TIOTHOTO SAPATIA, 1 PABHBIM
WITAMEHBLLIM, SEM HATPSDKEHINE

[OABEAEHNE SJIEKTPOSHEPT U/
[PU TIOCTOSAHHOM YTPABJIEHI
IJEKTPOIHEPTAEN (PWM)

| HACTPOIIKA BPEI\/IEHVI BIOXA(T)HAO |

S107— |
| TL =TL +At |

5108

BI7I0 IV [ETEKTUPOBAHD HET

WMEFOLLIEECH BPEMA
KYPERVIA?

SITEKTPOSHEPT IV ~-5109
|
BbIKHO4EHVIE LED L _s110
|
CYMMAPHOE BPEMS (Te)=Tr—T. S111

S$113
bbU10 [ [IETEKTUPOBAHO
HAHATIO BLIOXA

JA

QUPEAENERHOT 0 BPEMEHU

S114
JINBLOXB TEHEHVE NMPELIBAPUTETHHU

HET

SATPETWTB MOLAYY 3NTEKTPOSHEPT

~—S115

]
LED MUTAET CUHIIM

OKOHYAHWE BLIOXA?

| F~s116

OT3bIB AMPELLIEHVA NOAAYN

JJIEKTPOIHEPT N

~S117

dUrl. 11

LLI9



10°C 15°C

77

10,

60°C
f TEMIEPATYPA

T
|
'

PA3PELLIEHNE PA3PALIA

BTOPOM TEMIMEPATYPHbIN
JVATA3OH

T2b !

T2a

PASPELLEHNE 3APALKN

| TPETUI TEMMEPATYPHbIA
AVANA30H

T3b

T3a

PA3PELLIEHVIE BbICTPOIA 3APS K/

l-IETBEPVTbIVI TEMIEPA-
TYPHbIN [INAMA30H

1 T4a

PA3PELLEHNE SOH-AVATHOCTUKIA

MEPBI/ TEMIMEPATYPHbII
JNATA3OH

T1b

T1a



8/17
our. 13

( HAYATI0 )

PEMVICTPALIAS HAMTPSDKEHIS (Vbat)
VCTOYHUKA TIATAHMS ~-S5201

S202

SBNAETCA TN

Vbatt PABHBIM UM MEHBLUIAM, SEM HAYEHIA NO

BEPXHEM 0 TPELJENA NPEABAPUTEJTBHO OMPEAENEHHOLO
[VATIASOHA HATIPAKEHIA?

S203

SIBJIAETCA TN
HATPSRKERVIE Vbefore UCTOHHIKA

WTAHIAA PABHBIM U MEHBLLIAM, SEM 3HASEHWE BEPXHETO ET

[IPELIFNA NPEABAPUTENBHO ONPELENEHHO O | 5204
[AATASOHA HATIPAERIA? HACTPOIKA HAKOTMTENBHOTO CHETIVIKA HA <0
ICo=0
I
$205
IBMAETCA 1N Vbat
FHBLLVM, YEM 3HAYEHVE HKHET O NPEOENA HET <206
[IPELBAPUTENBHO OMPENENEHHOMO AVAMA3OHA )
HATPSDKEHIAS?

BbIBEAEHIE CYMMAPHOIO 3HAYEHIAA
13 3HASEHIW, UMEFOLLIAX OTHOLLEHWE
KTAPAMETPY PAGOTbI HATPY3KIA

ICo=1Co+C
ABNFETC M ICo HET o=toro
BOTbLLIMM, YEM MPEMIBAPUTENISHO ONPEJENEHHOE
MOPOrOBOE 3HAYEHME? 5208
OMPEENEHVIE AETPATALIAM AT
[IA HEVICTIPABHOCTI MCTOMHUKA TUTAHUS
5209
OTOBELLIEHVE TIONB30BATENA
0 HEHOPMATTEHOCTIA

(  KOHEL )



HET

[ PETVICTPALIVST NIV OLIEHKA Thatt |
303

-10°C < TBatt = 60°C ?

[A

S304~

[ EHEPMPOBAHIE ASPO30J14
Le

i

5305

15°C < TBan < 60°C
8306«\ '
BbINOJHEHE SOH-JIVATHOCTUKA

S3N bbI0 ] HET
<[IEIEKTIPOBAHO COOTBETCTBUE SAPANHOIT=
CTPOMCTBA?
S312 \ ﬂ

| PETUCTPALIAS A OLIEHKA T batt |

8313 HET

6

10°C < Teatt £ 60°C 7

OUl. 14

S314 ~
NOCENIOBATE - -
HOCTb TIEMCTBIIA HAL'AJ;%%('STE?MC?{,APMKM
laa

ANA CIY4AA, TIE

-

TEMIEPATYPA 8315

SBNFETCA - .
HEHOPMAHI:HOVISMG ~15°C < Teau £ 60°C ?
N A

| BBINOSHEHVE SOH-[IMATHOCTVKM |

3317 SIBIAETCH J1

|3ABEPLL|EHI/|E [EHEPMPOBAHISA ASPOSOﬂﬂl

HET

SOH PABHBIM T BOTBLLIAM, YEM

8321 HET

_ 0°C<TRratt=10°C ?
8322\

HAYANO HOPMAJTBHOW 3APSI KM
CC (16) — CV

5323 HET

15°C < TBatt < 60°C ?

5324~ A
[ BbIMOMHEHVE SOH-AVATHOCTVKY

5325 ABIIAETCA J1

[1QPOrOBOE 3HAHEHIE
LA

[ETPAIVPOBATA 5318

OCHELJOBATE b- GhiMA TN H
HOGTb ZENCTBIA SABEPLLIEHA 3APAIKA?

1719 CVHAd, TIE

BATAPEABLITIA” $319~ A
TIETPALVPOBAHA BABEPLLIEHYE 3APSITIKI l

HET

SOH PABHBIM TWA BOJTBLLIAM, HEM

HQPOr OBOE 3HASEH

S326 BHITA I
3ABEPLLEHA 3APSIKA?

5327, JA
[ 3ABEPLLEHVE 3APSOKA |
i

LL/6



10/17

OUT. 15
TETEKTUPOBAHVIE HEHOPMATTBHOCTY TEMMEPATYPbI 5381
I
MPEKPALLIEHVE 3APSIIKV ATV PASPSITA | 5380
I
C KOHEL| )
OUI. 16

P

LETEKTVPOBAHWE EM PALALIAI BATAPEN ~—S5391

I
[PEKPALLIEHVE 3APALKW WA PA3PALIA ~S392

|
COXPAHEFVE VHOOPNALIVI B SATOMVHAIOLLEM |
VCTPOVCTBE S393
|

[PEKPALLIEHVE PABOTb ~—$394
I

C oy )




1M1/17
OUl. 17

( HAYAT0 )

S401

BbINO J1n
AETEKTUPOBAHO MPUCOEAVHEHWE
BJTOKA MATAHWA?

HET

PETMCTPALINA 3HAHEHWA, UMEIOLLIETO OTHOLLIEHWE K 3HAYEHIIO
INEKTPUHECKOr 0 CONPOTUBIEHIA PESUCTOPA, PASMELLIEHHOMO
B BJ1OKE [MUTAHWA

~—-5402

OMPELENEHVE, 3MEHATD 1A MPELBAPUTENBHO OMNPEAENEHHOE
YMPABJTEHWE HA BJTOKE NMATAHA I BBINOSTHATD MPEABAPUTESTEHO
OMPELENEHHOE YNPABTIEHUE

~—S5403

PEFNCTPALIA HATTPSKEHIAS (VBatt) UCTOHHIKA MIATAHISA BITOKA

MUATAHIS 5404
S405
BIIGETCS TV Vbatt HET
ABHbBIM UV BOSBLLIM, YEM HATPSDKEHWE

MEPEKTHOHEHNS? S406

IiA HAYATO
CC-3APSIKIA
S407- HAYATIO CV—3APSIIK/A

5408

~ ABNAETCA T
SAPALIHbBIN TOK PABHBIM WA MEHBLLIIM,
HEM TOK 3ABEPLLIEHWA 3APALIKIA?

HET

JA

SABEPLLIEHVE 3APALIKN ~—5409

( KOHEL )




12117

OUTl. 18A

OUl. 18B

CepL

125



13/17

OUTl. 19
EBatt ocv
Vmeas(0)
k Cccv
T
<—>Ph1
<—>Ph2
OUT. 20
HAYAIT0 NMOJAYN
INEKTPOSHEPT AN KOHEL|
t1 t2  t3 t4
v v v v

PACXOZL MOTOKA

FET-CUTHATT



OUrl. 21

Vaate (V)

HAMPSPKEHWE MOJTHOM O 3APALA

14/17

(CEKUWITTIATO) ™" SN

HANPSKEHNE
[TPEKPALLIEHA
KTDII T L S R
>

KOr A KO A KOr 1A t
OCTATOHHbIN OCTATOHHbIN OCTATOHHbIN
YPOBEHb 3APALIA YPOBEHb 3APALA YPOBEHb 3APALIA
BEJIMK CPEAHNI HIAKIIA



15/17

OUT. 22A

OUT. 22B

]
&
-
L]
£ ]
®

L~
[ ]
&

&% & B B & % B & B
&
-
£ 3
-
L 3
&
@ & & B o
&% & & & & B % &
L
-
&
@
t J
&

AR B N
XX T

dUr. 22C




16/17

OUl. 23

( HAYAIO0 )

S501 z

bbIT I AETEKTPOBAH AKT BLIOXA?

VI BKTTHOYEH T MEPEKTTIOYATE T? HET
A
S502—  AKTVBMPOBAHME TAMEPA
Y
S503— PETVICTPALA OCV
S504 ¥
NHET $521
I?
[IA BbINOJHEHVE NOCTIELOBATESILHOCTI
JEACTBIA A9 CIYYAS, T IIF OCTATOYHBIN
YPOBEHb 3APSIJ1A HA30K
8505  BKJIOUEHWE PA3PSIIHOMO FET
S506 -1 PETVCTPALINS COV
S507
HET
z CCV > 3.00V 7 > ! 35,21
TIA BbINOHEHVE MOCIEAOBATENIHOCTA
S508 NIEACTBIAN 7191 CIYHAS, T IIF OCTATOYHBIN
\ YPOBEHb 3APSIA HU30K
MPEBBILLAET 1V CCV MPEABAPUTENBHO \HET S510
OMPEZIFNIEHHOF KOHTPOSTBHOE 3HAYEHIE? / ¥
in PACLUVPEHIE MAKCUMAJTSHOI O BPEMEHW
MPUNOXKEHNS HA AKT BIIOXA
5509 BbINMONHEHVE PWM-YTPABJIEHIS
HA OCHOBE CCV
8541 <
3ABEPLLIEH 11 AKT BAIOXA? MPOLLISO /X BPEMS! HEMPEPBIBHOM
MOJAYN ANEKTPOSHEPTUA? HET

JA

S512-

BbIKITHO4EHVE PASPALHONO FET

{ KOHEU )




17117

OUT. 24

Vaar: (V)
A

4.204 e MOMHAS 3APSIKA

a1 a2

pross— 8
& e

e m——

#

wr e

&
-
TP P PP PP P TP nmnuﬁsﬂn“a?unn.

EARIADSEEEE
HEREERIEE S

| 3HAYEHVIE HATIPSDKEHIA
MPEKPALLIEHISA PA3PALIA

H
H
¥
H

remrvnd

3 :20 ™ rmenrn -....“m-....n...;..a..

aisrsssrncisnrsnssanenneisnes,
S NI A R PRI E AR C PN




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

