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TPYIILY, BKIIIOYAIOLIYI0 HArpy3Ky, BBIIOJHEHHYIO C BO3MO)KHOCTHIO HCHAPEHUS WM PaCIbLICHUs
HMCTOYHUKA BJIBIXaEMOT0 KOMIIOHEHTA JEHCTBHEM SIICKTPOIHEPTHHM OT MCTOYHHUKA MHUTAHHS, U CXEMY
YIOPaBJICHUS, BHITOJHCHHYIO TaK, YTOOBI OBITh CIIOCOOHOM MOJNTyYaTh 3HAUCHHUE HANPSDKCHHUS UCTOYHHKA
nutaHusa. Cxema ympaBiIeHHS BBITONHSET mporecc (al) moxydeHus 3Ha4YeHHs HaANpSHKEHUS MCTOYHHKA
MUTAHUSI 3aMKHYTOH 1€ B COCTOSHUM 3aMKHYTOMU IETTH, B KOTOPOM UCTOYHUK MHUTAHUS U HATPY304HAs
rpyMIa 3JIEKTPUYCCKH COCTUHCHBI, W MpoIlecC (a2) CpaBHEHHS MOJNyUYCHHOTO 3HAYCHHUS HANPSDKCHUS
3aMKHYTOM LENU W TMEPBOr0 KOHTPOJBHOTO 3HAYCHUS HAMPSHKCHUS, W ONPENENICHHs, YTO HCTOYHHK
MUTAHUSI HAXOAUTCS B COCTOSHHUHM HU3KOrO OCTATOYHOTO YPOBHS 3apsija, B Cilydae, KOrJa 3HAYCHHUE
HANPsDKCHUST 3aMKHYTOW IIEMH SIBISCTCS MEHBIIMM, WM SBJISICTCS PABHBIM WM MCHBIIHM, YEeM
KOHTPOJIbHOE 3Ha4YCHHUE HAIPSHKSHHUS.
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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

N3o00peTenre OTHOCUTCS K TEHEPUPYIOIIEMY BJIBIXaeMbIil KOMIIOHEHT YCTPOMCTBY, K CXEMe YIPaBJICHHS, 1
K CII0CO0y YIpaBJICHHS M IPOTpaMMe YIPaBJICHUS TCHEPHPYIOUINM BIBIXaeMBIi KOMIIOHEHT yCTPOHCTBOM, U, B
YaCTHOCTH, K TEHEPUPYIOIIEMY BABIXaeMBIil KOMIIOHEHT YCTPOMCTBY, K CX€Me YIPAaBJICHUS U K CIIOco0y yrpas-
JICHWS W MIPOTpaMMe YIPABJICHUS TCHEPUPYIONINM BIbIXaeMBIHf KOMIIOHEHT YCTPOHCTBOM, CIIOCOOHBIM YCIEIITHO
BBITIOJTHATH OIPEACTICHAE COCTOSHIS HU3KOTO OCTATOYHOTO YPOBHS 3apsja.

YpoBeHb TeXHUKH

HemaBHO BMeECTO TpaIWIMOHHBIX CHTapeT OBUIM IMPEUIOKEHBI TeHEPHPYIOMINE BIBIXA€MbI KOMIIOHEHT
YCTPOMCTBA ISl TCHEPUPOBAHUS BJIBIXa€MOT0 KOMIIOHEHTa HCIIApPEHUEM MM PacTIblJICHHEM NCTOYHHKA apoMarta,
TaKOTo Kak TabaK, WM UCTOYHHKA a3po30iis. Takoe reHepHupylollee BIbIXaeMblii KOMIIOHEHT YCTPOHCTBO UMEET
HATpY3KYy JJIs UCTIAPCHUS WK PACIBUICHHUS UCTOYHHKA apoMaTa W/WIIH UCTOYHUKA a3p030JIsl, ICTOYHUK MUTAHUS
JUISL TIO/IBEACHUS DIIEKTPOIHEPTUH K HATPY3Ke, CXEMY YIPABIICHUS JUIS BHIITOJIHEHHSI OTIEPALH YIIPABICHUS YCT-
pOWCTBOM, U TaK aajee.

B marentHOM nokymeHTe 1 packpbiTa TEXHOJOTHSI M3MepeHHs LBeTa uairydaemoro LED cBera coriacHo
OCTAaTOYHOMY YPOBHIO 3apsiia OaTapey B OTHOIICHHUH YIIPABICHIS YIEKTPOHHON CHTapeToi.

[MarenTHeiit mokymeHT 1 US 2014/0053856A1.

CoryacHo KOH(pUTypalnuy, B KOTOPOH I[BET M3MyUSHHUS U3MEHSAETCS cOOOpa3HO OCTAaTOYHOMY YpPOBHIO 3a-
psina OaTapew, TUIIA PACKPBITOW B MATEHTHOM JOKyMeHTEe | KOH(Hrypalwd, Mojb30BaTelb MOXKET BHIETh OCTa-
TOYHBIN ypOBEHb 3apsaa Oatapen mpoBepkoit nBera LED. OngHako coracHO KOHPHUTYpAIWK, PAaCKpBITON B Ta-
TEHTHOM JTOKYMEHTE |, He SICHO, HCIOIB3yeTCs JIN AJIS NEeTEKTHPOBAHUS OCTATOYHOTO YPOBHS 3apsma Oatapen
100 3HaYCHNE HANPSDKEHUSI 3aMKHYTOH 11T, TH00 3HaUYCHNE HANPSDKEHHUS Pa30MKHYTOH LEnH, ¥ IPUMEHSIOT-
cst i 00a u3 HuX. [TockonbKy Ha HanpspKEHUE 3aMKHYTOH LM BIIMSCT BHYTPEHHEE CONPOTHBIICHNE HCTOUYHUKA
MUTAHUS, 3HAYCHHUE HATIPSHKCHUS 3aMKHYTOW IETH OTIUYACTCS OT HANPSIKCHUS PAa30MKHYTOH Iienu. DTO 3HAYHT,
YTO COIJIACHO COOTHOLICHHUIO HANPSDKEHMS PA30MKHYTOW IIETIM M HANpsHKEHUS] 3aMKHYTOW IIEIH, 3HaUYCHHE Ha-
npsbkeHUs 0aTtapen, KOTOPOe BBIBOJHTCS, MOKET MEHSTHCS. [10CKONBKY 3HaUeHHE HAIIPSDKCHUS, BBIBEICHHOE,
KaK ONFCAHO BBIIIE, CKOPEEe BCETO OTKIOHSETCS OT (DaKTHUIECKOTO 3HAUCHHS, B PE3yJIbTaTe ITOTO CYIIECTBYET
Takas mpodieMa, YTO CHIKAETCSI TOYHOCTH ONPEICIICHHSI COCTOSIHHS HI3KOTO OCTAaTOYHOTO YPOBHS 3apsija.

[TosTOMy 1ENHh HACTOAIIETO M300PETEHUSI COCTOUT B CO3JAHHH TCHEPHUPYIOIIETO BIBIXa€MBIH KOMIOHEHT
YCTPONCTBA, CXEMBI YIPABJICHHUS, U CII0CO0a YIIPaBICHUS W MPOTPaMMBbI YIIPABJICHUS TCHEPUPYIOIIUM BJIBIXac-
MBI KOMITOHEHT YCTPOHCTBOM, CIIOCOOHBIM HOJYyYaTh TOYHOE 3HAUCHHE HATPSDKCHUS OaTaped W YCHEUIHO BBI-
TIOJHSITB OIIPEIeIIEHNE COCTOSIHNS HIU3KOTO OCTATOYHOTO YPOBHS 3apsaa.

CymHocTh n300peTeHns

CornacHO OJJTHOMY acIeKTy M300pEeTeHHs, IIPEJICTABICHO TeHEPUPYIONIEe BAbIXaeMbIii KOMIIOHEHT yCTpPOM-
CTBO, BKJIOYAIOIIEE UCTOYHHK IMTAHUS, HArPY30UHYIO IPYIITY, BKIIOYAIONIYI0 Harpy3Ky, BBITOJHEHHYIO C BO3-
MOXHOCTBIO MCIIAPEHHUS WIIM PACTIBUICHNS! UICTOYHHMKA BIIBIXaEMOTO KOMIIOHEHTA JIEHCTBHEM DIICKTPOIHEPTHH OT
WCTOYHMKA NMUTAHUS, W CXEMY YIPaBJCHHUS, BBIIOJIHEHHYIO TaK, YTOOBI OBITH CIIOCOOHOH MOJTydYaTh 3HAYEHHUE
HANPSDKCHUST MCTOYHUKA TTHTAHK, IPUYEM CXEMa YIIPABIICHHS BBITIOJIHSCT: MPOIECC MONTYYCHUS 3HAUCHUS Ha-
NPSHKCHAS UCTOYHHMKA MUTAHUS 3aMKHYTOH el B COCTOSIHUHM 3aMKHYTOH IIenH, B KOTOPOM MCTOYHHUK MTUTAHUS
W Harpy309Has TPyIIa MEKTPHUECKH COeANHEHBI; M mporecc (a2) cpaBHEHHS MOTyYCHHOTO 3HAYCHHS HAIpS-
JKEHHS 3aMKHYTOH IIeTIH U TIEPBOTO KOHTPOJIBHOTO 3HAYCHUS HANIPSDKEHHS, U OTIPEIeNICHNUs, YTO NCTOYHHK ITHTA-
HUSL HAXOAWTCS B COCTOSTHUM HHM3KOTO OCTAaTOYHOTO YPOBHS 3apsija, B clIydae, KOT/ia 3HAUYeHHE HAIPSHKCHUS
3aMKHYTOH IEIH SIBJIICTCSI MEHBIINM, YeM KOHTPOJIbHOE 3HAUCHHUE HANPSDKEHUS, WIIH PAaBHBIM EMYy.

Onucanne TepMHHOB

TepMmuHn "reHepupyroliee BAbIXaeMbIil KOMIIOHEHT yCTPOHCTBO" MOXKET 03HaYaTh YCTPOUCTBO JIsl T€HEPU-
pOBaHUs BIBIXaEMOTO KOMIIOHCHTA HCIAPEHUEM WIIH PACTbUICHHEM UCTOYHHUKA apoMaTa, TAKOro KaK Tabak, Wiu
MCTOYHMKA adp030JIsl, WIIM MOXKET MPEACTABISATE COO0H OJHOKOPIYCHOE M3ZAEIHE, WIM MOXET OBITh YCTpOicT-
BOM, COCTaBJIEHHBIM MHOTOYHCIICHHBIMU KOMITOHEHTaMH (OJI0OKaMH), KOTOPBIE MOTYT OBITh COEIMHEHBI, OyIydH
UCIIOJIb3YEMBIMH KaK OJIHO U3JIENHeE.

TepMuH "MCTOYHHMK MHUTAaHUA" TOJpa3yMeBaeT OJIOK, CIyXKallii B KaueCTBE HCTOYHWKA DIICKTPUUECKON
JHEPTUH, U BKIOYAeT OaTapero, KOHACHCATOp M ToMy noao0Hbie. HanmpuMmep, B kauecTBe OaTapen MOXKET OBITH
WCIIONIb30BaHa BTOPUYHAsS OaTapesi, Takas KaK JUTHH-HOHHBIN aKKyMyJsITop. BropmuHas 6atapes MOXeT Ipea-
CTaBIATH COOOM OaTapero, BKIIIOYAIONTYIO IOJIOKUTEIBHBIN 3JEKTPOJ, OTPUIATEIBHBIM 3JIEKTPOM, Cemaparop,
OTIENSIOMNN TTOJIOKUTENBHBIN 3JEKTPOJ W OTPUIATEIBHBIN AMEKTPOA APYT OT ApYyra, W SIEKTPOIUTHICCKHN
PacTBOp WJIM MOHHYIO JKHUAKOCTH. DJEKTPOIUT WM WOHHAS KUIKOCTH MOTYT TPEACTaBIATH COOOH, HAampuMep,
pacTBOp, CoAep Kalui IMEKTPOJUT. B NUTHH-MOHHOM aKKyMYJIATOPE TOJIOKHUTENIBHBIN 3JICKTPO BHIIIOJIHEH U3
Marepuasa MoJIOKHUTEILHOTO 3JIEKTPO/Ia, TAKOTO KaK OKCHJI JINTHS, U OTPHLATEIbHBIN 3JEKTPO/ BBIIIOJIHEH W3
Marepuaiga OTPULATENFHOTO JIEKTPOAA, TAKOrO Kak rpadur. DISKTPOIUTHYECKUI PAcCTBOP MOJXKET IPECTaB-
JSATH cOOOW, HaNpUMeEp, OPraHWYECKHH PacTBOPUTENb, COAEpXAIIMK coib JuTHs. [Ipumepsl KoHIeHcaTopa
BKJIIOYAOT 3JICKTPUYECKUH JABYXCIOWHBIN KOHIEHCATOP M TOMY MOJOOHBIH. OHAKO MCTOYHUK IUTAHUS HE OT-
paHWYUBACTCS 3TUMH MPUMEPAMH, U MOKET OBITh HCIIONB30BaHA JIt00as Apyras BTOpUYHAs OaTapesi, Takas Kak
HUKEJIBIHIPUIHBIN aKKyMYIISITOP, IEpBUYHAS OaTapesi, I TOMY ITO00HBIE.

TepmuH "Harpy3ka" moapazyMeBaeT KOMIIOHEHT, KOTOPBIHA MOTPEOIISIET YHEPTHIO B DJICKTPHUECKOH TeTTH, U
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KOHKPETHO HCIIONB3YETCs B 3TOH 3asBKE JUIsl 0003HAYCHUST KOMIIOHCHTA TJIIaBHBIM 00pa3oM Ui TCHEPUPOBAHUS
BJIBIXacMOT0 KOMITOHEHTa. B Harpy3ke HaXOIWTCS HarpeBaTCIbHBIN JJIEMCHT, TaKOM KakK TeHepaTop TeIuia, U
MOJKET OBITh BKJIIOYEH, HAPUMEp, IEKTPUICCKUH PE3NCTHBHBIA T'€HEpaTop Terla, MHAYKIIMOHHBIN Harpesa-
tenpHbIN (1H) snement, u Tomy nomo6usie. KpoMe Toro, MoxeT ObITh PEAYCMOTPEH DJIEMEHT TSI TeHEPHPOBa-
HUS BABIXa€MOTO KOMIIOHEHTA ACHCTBHEM YIIBTPa3BYKOBBIX BOJH, yCTPOHCTBO AJIS TEHEPUPOBAHMS BABIXaeMOTO
KOMITIOHEHTA MTOCPEICTBOM ITE303JIEKTPHIECKOTO 3JIEMEHTa, PacIBUINTENh, U TOMY Togo0HbIe. B cirydae, xorma
Harpy3ka yrmoMHHaeTcs Kak "Harpy3odHas rpymma’, B HArpy3049HYIO TPYINTY, KpOME Harpy3KH sl TeHEpUpPOBa-
HUS BIBIXa€MOTO KOMIIOHEHTa, MOT'YT OBITh BKJIIFOUEHBI APYTHe KOMIIOHEHTHI, TAKHE KaK 3JIEMEHT I N3TyICHUS
CBETa, 3BYyKa, BHOpAIUK, WIH TOMY MmomoOHoro. B ciyuae, Korma mpemxycMaTpUBAIOTCS KOMMYHHUKAITMOHHBIN
MOJyJb U TOMY HOJOOHBIC, OHU MOTYT OBITh BKJIFOUCHBI B HArPY304YHYIO Tpymny. Kpome TOro, MUKpOKOMITBIO-
TEp U TOMY MOJOOHBIC B JCKTPUICCKOH LIEMTHU MPEICTABIISIOT COOOH BCETO JIHIITL JICMEHTHI, KOTOPHIC MTOTYYar0T
SHEPTHIO MPH MOJBEIACHUU OYCHb MAJIOTO TOKA; OJHAKO B ATOH 3asBKE MPEAIONATACTCs, YTO OHU HE BXOIST B
COCTaB HArPy304YHOH TPYIIIIEL.

Tepmun "a’po30ib" 03HAYACT TUCTICPCHIO METBYAMIIINX YACTHUII KUIKOCTH WK TBEPJOTO BEIIECTBA B BO3-
IyXe.

B otHOmIeHNH "(QyHKIIUN AHATHOCTUKY JETpagaiuu’’, KaK MpaBuiio, IPpUMEpHI erpagauy 6ataper BKIIO-
YaroT CHIDKEHHE €MKOCTH M TOBBIIMICHWE COMPOTHBICHUSA. DYHKIMS AMATHOCTHKH IETPajallid MOXET OBITh,
HanpuMmep, QyHKIIUEH MoTydeHus 3HAYCHUS HANPSHKCHNS NCTOYHNKA MTUTAHUS JJIS BBISBIICHUSI CHIDKEHHUS €MKO-
CTH, W OIIPEIENICHHS, SBISCTCS U MOJTyIeHHOS 3HAUYCHUE PAaBHBIM WM OOJBIINM, YeM 3HAUCHHE HIDKHETO Ipe-
JieNia IpeIBapUTEIbHO OIPEACIICHHOTO KOHTPOJIHHOTO IHaIa30Ha.

Kpartkoe onucanne yepre:xei

®ur. 1 mpeacTaBisieT BUA B pa3pese, CXeMAaTHYEeCKU HILTIOCTPUPYIOMINKA KOH(GUTYPAIIUI0 TCHEPHPYIOMIETO
BJIBIXaEMBI KOMITOHCHT YCTPOMCTBA COTIACHO OJHOMY BapHAHTY OCYIIIECTBICHUS HACTOSIICTO U300pETCHHUS.

®dur. 2 mpeacTaBisgeT NEPCICKTHBHBIA BUJI, HIUTIOCTPUPYIONIMN IIPUMEP BHEIIHETO BHJIA TCHEPHPYIOIIETO
BJIBIXaEMBI KOMIIOHCHT YCTPOWCTBA.

@wur. 3 npezncraBiseT OJI0K-CXeMy, HIUTIOCTPUPYIOMIYIO TpUMEp KOH(PUTYpanuu reHepHPYIOLIETO BIbIXae-
MBIH KOMIIOHEHT YCTPOMCTBA.

@wur. 4 mpeacTaBisAeT BU B pa3pese, WUTIOCTPUPYIOMINN OTUH MPUMEP BHYTPEHHETO CTPOCHUS KapTPHUIK-
HOTO OJIOKA.

@wr. 5 mpeacTaBiseT BUA B pa3pese, WUTIOCTPUPYIOMNH elle OAWH NMPUMEp BHYTPEHHET0 CTPOSHUS Kap-
TPUIKHOTO OJI0KA.

®wur. 6 mpeACTaBISIeT B, WLTIOCTPUPYIOIININ SIEKTPHUCCKYIO CXEMY TEHEPUPYIOIIETO BABIXaeMbIH KOM-
MOHEHT YCTPOUCTBA (B COCTOSTHUH, TJIC COCTUHCHBI OJIOK ITUTAHUS U KapTPHUKHBINA OJIOK).

@ur. 7 mpeacTaBIsLeT CXEMATHYECKYIO AWArpaMMy, WLTFOCTPUPYIONYI0 KapTPUIKHBIA OJIOK U 3apsIHOe
YCTPOWCTBO, BHITIOJTHEHHBIC TIPUCOCAMHACMBIMU K OJIOKY MATAHUS U OTCOCAUHSICMBIMH OT HETO.

@ur. 8 mpeacTaBiIseT B, WLTIOCTPUPYIOIIUN YIEKTPHUCCKYIO CXEMY TEHEPUPYIOIIETO BIBIXaeMBIH KOM-
TIOHEHT YCTPOUCTBA (B COCTOSTHUH, TJIC COCTUHCHBI OJIOK MUTAHUS U 3apsTHOC YCTPOWCTRO).

@ur. 9 mpeacTaBIAET BU, WITIOCTPUPYIONINI B3aNMOCBS3b MEXIY HANPsHKEHUEM, KOTOPOE TOABOIHUTCS K
Harpyske, ¥ aKTOM BJIOXa.

@ur. 10 mpencTaBiseT BUA, CXeMAaTHIECKH MJLTIOCTPUPYIOIINN B3aUMOCBSI3b MEKIY BBIXOJHBIM 3HAUCHH-
€M JIaTYMKa B0Xa M HAPSHKCHUEM, KOTOPOE ITOAaeTCsI Ha Harpy3KYy.

@ur. 11 npencrapnseT GI0K-CXeMy, HILTFOCTPUPYIONTYIO MPAMEP KOHKPETHOTO TOPSIKa ICHCTBHSA TeHEPH-
PYIOIIETO BIIBIXaeMbIii KOMIIOHCHT YCTPOICTBA.

@ur. 12 npeacTaBisieT BUA, HWLTIOCTPUPYIOUIHA HEKOTOPHIC TEMIIEPATypHBIC TUATIA30HBI I TEMITEPATYPBI
WCTOYHHWKA IUTAHUS U COOTBETCTBYIOIICTO €H MOPSIKA YIPABISIOIUX CHCTBHIA.

@wur. 13 npeacrapiseT 0J0K-CXEMY, HILTFOCTPUPYIONIYIO OJIUH MPUMEpP TUATHOCTHKY JICTPaIaIliH.

@ur. 14 mpencrasisieT OIOK-CXEMY, WLTIOCTPUPYIOIIYIO €IIe OJWH MPUMEP KOHKPETHOTO MOpsKa ACHUCT-
BUS TCHEPUPYIOIIETO BABIXaCMBbIH KOMIIOHEHT YCTPONCTBA.

@Owur. 15 mpencraBiseT OJIOK-CXEMY, WILTIOCTPHPYIOIIYIO IMTOCIECIOBATEILHOCTD NEHCTBUH, KOTOPHIC BBI-
TIOJHSFOTCS, KOT/Ia TEMIIEpaTypa SBISETCS HCHOPMAaJIBHOI.

®wur. 16 mpencTaBiseT OJIOK-CXEMY, WILTIOCTPHPYIOIIYIO MOCIECIOBATEILHOCTD NEHCTBUH, KOTOPHIC BBI-
MIOJTHSFOTCS BO BpeMsI YXyIIICHUS COCTOSTHHS OaTapen.

@ur. 17 npeacrasiseT OJI0K-CXeMy, WILTIOCTPUPYIONTYIO IPUMED OTIEPALNH 3apPSIAKH.

@ur. 18A mpencTaBiseT B, CXEMaTHUYECKH MILTIOCTPUPYIONINH COCTMHEHNE MEXKIY MCTOYHHKOM IIHTA-
HUS U HArpy3KOH.

@ur. 18B mpencrasisieT BUA, WLTFOCTPUPYIOUTHIA SKBUBAICHTHYIO MOJICITh CXEMBI HCTOYHHUKA MUTAHHUS.

@wur. 19 mpencraBnseT BUJ, WUTIOCTPUPYIOMINN U3MCHEHUE HAIPSOKEHUSI 3aMKHYTOH IIETIA CO BPEMEHEM, H
TOMY HIOZOOHOE.

@ur. 20 mpeACTaBISCT BUA, WLTIOCTPUPYIOMIAN B3aUMOCBS3b MEXIY JCTCKTUPOBAHUEM BIIOXA U YIIPaBIic-
HUEM UCTOYHHUKOM MUTAHUS.

@ur. 21 mpenacTaBiseT KPUBYIO, WILTIOCTPUPYIOIIYIO XapaKTEepPUCTHKY pas3psaa BTOPHYHOHW OaTapew, WcC-
MOJIF3yEeMOM B Ka4€CTBE HCTOYHHKA IMUTAHHUS.
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®ur. 22A, 22B u 22C npexacTaBiasioT BUABL, WILTIOCTpupylomue npumep PWM-ynpasneHust coriaacHo
3HAYCHHIO HATIPSHKCHUS HCTOYHHUKA IMATAHHUS.

@wur. 23 mpeacTaBsAeT MPUMEP XOa IOCIEAOBATEIFHOTO KOHTPOJIS TeHEPHUPYIOIIETO BABIXaeMBIi KOMIIO-
HEHT yCTPOMCTBA.

@wur. 24 npencraBiseT BUI A Pa3bICHEHHUS BapHalWii 3HAYCHUS HAPSHKCHUS Pa3OMKHYTOM IIENH U 3Ha-
YeHHS HANpPsDKSHUS 3aMKHYTOU IIeTIH (B TOM YHCJIe HU3KOTEMITEPaTypPHBIH TEPHO).

Onucanue BapHAHTOB OCYLIECTBJIEHUS N300peTeHHs

Hmke OyneT ommcan BapHaHT OCYIISCTBICHUS HACTOAIIETO H300PETEHUS CO CCBUIKOM Ha yepTexu. OmHa-
KO OIKCBHIBAEMBIC HW)KE KOHKPETHBIC KOHCTPYKIIMH M 3JICKTPUYCCKUE CXEMBI MPEICTABISIOT COOOM HMCKITIOYH-
TEJNEHO TPUMEPHI HACTOSIIETO U300PETEHHUS, U HACTOAIICE H300pETCHHE HE 00s3aTeIbHO OTPAHUYHUBACTCS UMH.
Kpowme Toro, qanee KOHCTPYKIIMOHHBIC TN, B IPUHIIUIIC UMCIOIINC OJJUHAKOBYIO (DYHKIIUIO, OYAYT OMUCAHBI
C OJTHUM ¥ TE€M € KOJOBEIM HOMEPOM TO3HIIUHU WU KOJOBBIMH HOMEPAMH MO3UIIUH, COOTBETCTBYIOIIHMH JPYT
JPYTY; OJJHAKO, JJIsl IPOCTOTHI PAa3bsCHCHUs, MHOTIA KOJOBBIC HOMEpa MO3UIMK OyIyT OMYIICHBI. XO0Ts KOH(pU-
Typanuy HEKOTOPBIX YacTeH YCTPOMCTBA Pa3IMYArOTCS MEXKIY OMpPEICICHHBIM YEPTSIKOM U JPYTUMHU YepTeikKa-
MH, CJIeIyeT OTMETHUTh, YTO OHH HE COCTABIIAIOT CYIIECTBEHHOTO PA3IMYHs B HACTOAIIEM H300pETEHNH, M MOXKET
OBITH IPUMEHEHA JTF00ast KOH(GUTYpaITHsl.

1. Kondwuryparmus yctporcTsa.

I'enepupytomiee BObIXaeMbI KOMIIOHEHT ycTpoicTBO 100 COTIIaCHO HACTOSINEMY BapHaHTY WCIIOJHEHUS
BKIItouaeT Oyiok 110 mutanus u KapTpHHKHBINA 010K 120, BRIMTOJIHEHHBIH IPUCOSTHHIEMBIM K OJIOKY MTUTAHUS U
OTCOETUHSIEMBIM OT HEro, Kak 1moka3zaHo B ¢ur. 1 u ¢ur. 2. B HacTosmemM BapraHTe HCIIOTHEHUS ITOKa3aH MPH-
Mep, B KOTopoM 0710k 110 muTaHus U KapTpHUHKHEIA 010K 120 BEIIONHEHBI IO OTACIFHOCTH; OJHAKO B KAYECTBE
TCHEPHUPYIOIIETO BJBIXaEMBI KOMIIOHEHT YCTPOWCTBA COTJIACHO HACTOSAIMICMY HM300PETCHHIO OHU MOTYT OBITh
BBIMOJTHEHBI 00bCAMHCHHBIMU.

Ob6mas Gpopma reHepUPYIOMIETO BIBIXaeMBIH KOMIOHEHT ycTpoiicTBa 100 He SBIseTCS KOHKPETHO OTPaHU-
YCHHOW, ¥ OHO MOXKET UMETh pa3nuuHble Gopmbl. Hampumep, kak moKa3aHo B (UT. 2, TCHEPUPYIOIIEE BbIXac-
MBI KOMIIOHEHT yCTPOMCTBO MOKET OBITH BBIITOJIHEHO TakK, YTO 0oOmas (Gopma CTaHOBUTCS Kpyriod (Gopmoi.
Bornee koHKpeTHO, TeHEpHUpYIOIIee BIbIXaeMbIii KOMIIOHEHT ycTpoicTBo 100 mpuobperaer (hopMmy €IHMHOTO
cTepKHs, Korna 0ok 110 muTaHus 1 KapTpUIKHEIN 070K 120 coeMHEHbI B 0OCeBOM HarpaBieHun. Ecim oOmas
(opMma ycTpoHCTBa BBITIOJIHEHA B ()OpME €IMHOTO CTEP)KHA, KaK OMHCAHO BHIIIE, MTOJIH30BATEIh MOXKET BBITIOJ-
HATH BJIOX IOJOOHO ITOJB30BATENIO, KYPAIIEMY TPaIUIMOHHYIO curapeTy. B mpumepe ¢ur. 2 KoHIeBas 4acTs,
TOKa3aHHAs Ha MPaBOil CTOpOHE, MPEICTaBIsAeT CO00i YacTh 142 MHTANAIMOHHOTO KaHala, U Ha MPOTHBOIO-
JIOXHOHM KOHIICBOHM YacTH MpeIyCcMaTPUBACT CBETOM3IyYArONuid 010k 40 I M3IydeHUs] CBETa COTJIACHO pado-
YeMy COCTOSIHHIO YCTPOWCTBA, U T.J. | eHepHpyrolee BABIXaeMbIii KOMIIOHCHT YCTPOHCTBO MOXKET OBITh BBIMOJ-
HCHO TaK, YTO MOJB30BATENb MPUCOSAUHACT K YacTh 142 WMHTaIIUOHHOIO KaHajda MYHAINTYK (HE MOKa3aH B
YyepTekax) Ui MPUMEHECHUS M BBIMOJHEHMS BI0Xa. KOHKpPETHBIC pa3Mephl YCTPOUCTBA HE SBISIOTCS OCOOCHHO
OTpPaHUYCHHBIMU, M, B Ka4eCTBE MPHUMEpPa, TUAMETP MOXKET COCTaBIATH OT OKOJO 15 MM mo 25 MM, u oOmas
JUTMHA MOKET COCTaBJIATH OT OK0JO0 50 MM a0 150 MM, Tak, YTO MOJIB30BATENb MOXKET UCTIOIB30BaTh YCTPOIMCT-
BO, JIepiKa €Tro B pYyKe.

bsiok nutanus.

brox 110 mutaHus BKIItOYaeT KOPITYCHBIN 3meMeHT 119, nctounuk 10 muTaHwsl, BCTaBIEHHBIA B KOPITYC-
HBIHA 2JIeMeHT, naTauk 20 Boxa, cxemy 50 ynpaBieHus, U T.1., Kak mokazano B ¢ur. 1. biok 110 mutanmst no-
TIOJTHUTEJIEHO BKITIOYAET HAXUMHYI0 KHOTIKY 30 1 cBeTom3mydaromnuii 610k 40. OmHako HE Bce M3 OTUX OTACIIb-
HBIX 3JICMEHTOB SIBIITIOTCS 00s3aTEIbHBIME KOMIIOHEHTAMH TeHEPUPYIOIIECTO BIBIXaeMbI KOMIIOHCHT YCTPOMCT-
Ba 100, 1 OJTMH WM MHOTHE 3JIEMEHTBI MOTYT OBITH OIyIIEHBI. KpoMe TOTro, OAWH WIH MHOTHE 3JIEMEHTHI MOTYT
OBITH pa3MelIeHbl B KapTpHKHOM Otoke 120, a He B Otoke 110 nuranus.

KoprrycHsrii amemMedT 119 MOXET MpencTaBiIsATh COO0H IMIMHIPUICCKUN JJIEMEHT, M XOTS €r0 MaTepha
HE SIBIISCTCS KOHKPETHO OIPaHMYCHHBIM, KOPITYCHBIH 3JICMEHT MOXET OBITh BBIIOJIHEH M3 METaJlIa WM ILIACT-
MAacCEHI.

Hcrounnk 10 muTaHUS MOKET MPENCTABIATH COOOU Mepe3apskacMylo BTOPUIHYIO OaTapero, TaKyro Kak
JTUTHH-NOHHBIA aKKyMYJIATOP WM HUKENbIHAPUIHBIN akkymynsTop (Ni-MH). Ucrounnk 10 muTaHUS MOXET
OBITH TEepBUYHON OaTapeel WM KOHJEHCATOPOM, BMECTO BTOpHUYHOM Oarapen. Mctounuk 10 muTaHus MOXKET
MIPENCTaBIATh COOOH MCTOYHMK NMUTAHUS, pa3MeleHHbIH B 00ke 110 muTaHus Tak, YTOOBI OBITH 3aMEHIEMBIM,
WIIA MOXET MPEICTABIIATh COO0M MCTOYHNK MUTAHUS, BCTPOCHHBIN B OJIOK MUTaHUS B pe3yibTaTe cOOpKku. Yncio
UCTOYHUKOB 10 MUTaHUS MOKET COCTABIATH OAMH MU OoJiee.

Jatuux 20 BIOXa MOXET MPEJCTABIATh COOON NATYUK JJIS BBIBOJA MPEIBAPUTEIHLHO OMPEICIICHHOTO BHI-
XOJIHOTO 3HAYCHHUS (HATIPUMED, 3HAUCHHS HANPsDKCHUS WIM 3HAYCHUS TOKA), HAIIPUMED, COTIACHO PACXOAY IIO0-
TOKa W/WJIM CKOPOCTU TCUCHHS ra3a, KOTOPBIH MPoXoauT dyepe3 Hero. Jlatumk 20 BIoXa MCHONB3YETCS IUIS JIe-
TEKTUPOBAHMUS BBIMOJHAEMOTO TIOJIH30BATEIIEM aKTa 3aTsKKH (akTa BI0oXa). B kauecTBe gartunka 20 BJOXa MOTYT
OBITh MCTIOJB30BAHBI PA3HOOOPA3HEBIC NATYMKH, U JIJIS IPUMEpa MOTYT OBITh IPUMEHEHBI MUKPOMOHHBIH EMKO-
CTHBIH JaTYUK, MTATYUK PACX0/1a TOTOKA, HIIH TOMY IOJO0OHEIE.

Haxxumuas knonka 30 npeacTaBisieT co00i KHOTIKY, KOTOPasi MOXKET ObITh MPUBEICHA B ICUCTBHE MOJIE30-
BaTeNieM. XOTs KHOIIKAa yIIOMHHAEeTCA KaK HA)KUMHAsh KHOIIKA, KHOTIKa HE OTPAHWYHBACTCS ETANBI0, NMEIOMIEH
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YacTh KHOIIKH, KOTOpasi ABMXKETCS NPU HAXKATHU, H MOXKET MPEJCTABIATh COOOW YCTPOHCTBO BBOJA, TAKOE KaK
CeHcopHas KHomKa. [1ojokeHne pa3MelIeHNsT HAKUMHOM KHOIKY 30 Takke HE SIBICTCS KOHKPETHO OTPaHUICH-
HBIM, ¥ HQ)XHMHAasI KHOIIKa MOXET OBITh pa3MelleHa B IPON3BOJIFHOM ITOJIOKEHUH Ha KOPITYCe TeHePUPYIOIIEro
BIIBIXaeMBIi KOMIIOHEHT ycTpoiicTBa 100. B kadecTBe mpumepa, HakuMHas KHOTIKa 30 MOXeT OBITh pa3MelieHa
Ha OOKOBOW MOBEPXHOCTH KOPIYCHOTO deMenTa 119 6moka 110 mutaHus Tak, 9TO MMOJIB30BATEIh MOXKET JIETKO
BO3JICHCTBOBAaTh Ha Hee. MoryT OBITh MPEeXyCMOTPEHBl MHOT'OYHUCIICHHBIE Ha)KUMHBIE KHOTKH 30 (ycTpolicTBa
BBO/Ia /IS TIOJTYYSHISI BXOJHONH KOMAHABI OT ITOJIE30BATEI).

Cetonsnmydaromuii 6J10k 40 BKJIFOYAaeT OJWH WU MHOTHE UCTOYHHKHU cBeTa (Hampumep, LED-bI), U BBI-
TIOJTHEH C BO3MOKHOCTBIO M3ITyUCHHSI CBETA B MPEIBAPUTEIBHO ONPEACICHHOM PEXHME B MPEIBAPUTEIHLHO OII-
penencHHOE Bpems. Hampumep, B 0JJHOM BapHaHTE WCIIONHCHHS MPEIIOYTUTEIEHO, YTOOBI CBETOU3ITYYArOIIUI
0JI0K OBLT BBITIOJHEH IS M3ITyYCHHS CBETa C MHOTOYHCICHHBIMHE I[BeTaMu. [IpuMepsl (YHKIIMOHUPOBAHHS CBE-
Tom3nmyJaromero 0joka 40 BKIIFOYAOT ()YHKIIMIO U3BEIICHUS IMOJIH30BATEIS O TEKYIIEM PEXKUME NCHCTBUS YCT-
po¥icTBa, (QYHKIIHIO OMOBEHICHHS TIOJB30BATENl O MOSBICHUHM OTKIOHCHHS OT HOPMBI, €CIIH BO3HHKACT HEHC-
MPaBHOCTH, U T.A. Kpome Toro, ¢ yueToMm 3Tux (QYHKIIHIA, B KAYeCTBE M3BEHIAIOIIETO YCTPOHCTBA, KOTOPOE IMpe-
JIyCMaTPUBACTCS B TCHEPHPYIOIIEM BIBIXaeMbIH KOMIOHEHT ycTporicTBe 100, KpoMe CBETOM3ITyYarommero 06Joka,
HaIpUMep, MOXKET OBITh NCTIOIH30BaHO OJHO W3 BHOPAIIMOHHOTO YCTPOICTBA ISl CO3AaHHS BUOPAITHH, 3BYKOBO-
TO YCTPOHCTBA IS 3BYKOBOTO CHUTHAJA, 0TOOpaXKaroIIero ycTpoiicTa Ayt 0TOOpaKeHHs IIPEeIBAPUTEIFHO OIpe-
JIeJIeHHON nHpOpMannu, U T.J., WM UX KoMOWHanusa. B kauecTBe mpumMepa, CBeTon3myJaronmii 610k 40 MoxeT
OBITH pa3MeIleH Ha KOHIeBOW JacTh O10ka 110 mutanus. B reHepupyromeM BIbIXaeMblii KOMIOHEHT yCTPOMCT-
Be 100, ecii cBeTomzmydaromuii 6510k 40, pa3MeNIeHHbIH Ha TPOTHBOTIONOKHOM KOHIIEBOW YaCTH OTHOCUTEIILHO
KOHIICBOI YacTH, TJIc HAXOJUTCS 4acTh 142 MHraJAIUOHHOTO KaHAala, U3IYYaeT CBET COTJIACHO BBITIOTHICMOMY
MOJIH30BATEJIEM aKTY BIOXA, MOJIB30BATENIhb MOXKET JICTKO BJBIXATh BJIBIXacMBII KOMIIOHCHT ITOJO0HO MOJbh30Ba-
TEJI0, KypAIIeMY TPATUIIHOHHYIO CHUTapeTy.

@ur. 3 mpeACTaBIACT OJIOK-CXEMY, WLTIOCTPUPYIOIIYIO IpUMEp KOHQUTYpAIIUH TeHEPUPYIOIIETO BIbIXac-
MBIl KOMIOHEHT ycTpolicTBa. Kak mokaszano B ¢ur. 3, reHepupylolee BAbIXaeMbIii KOMIIOHEHT ycTpoiicto 100
BKITIOYAET TEMIIEPaTyPHBIA JaTurK 61, qaTank 62 HanpspKEHUS, U T.J., KPOME BBIICYTTIOMSHYTHIX KOMIIOHCHTOB.

TemmeparypHbIil aT4uk 61 mpencraBiseT co00i AATUYUK JJTS TIOTYYSHUS WIIA OTICHKU TeMIIepaTyphl Mpei-
BapHUTEIBHO OIPENEICHHOI0 00BEKTa, HAXOISIIETOCs B TCHEPHPYIOMIEM BIBIXa€MBIH KOMIIOHCHT YCTpPOMCTBE
100. TemnepaTypHbIi TaTIHK 61 MOMKET MPENCTABISITh COOOM AATYMK JUIST U3MEPEHUS TEMIIEPATYPhl HCTOUHUKA
10 muTaHus, UM MOXET OBITh NaTYMKOM JUISI H3MEPEHUS TEMIIEPATyphl HHOTO 00BheKTa, HEXEITH UCTOTHHUK 10
nuTaHusg. Kpome Toro, BMECTo pa3MeneHus CreuaibHO MPEeJHa3HaAYCHHOTO TEMIIEPAaTyPHOTO JaTYHKa, HAIlPH-
Mep, MOXKET OBITh UCIIONIB30BaH JETEKTOP TEMIIEPATYPhl, BCTPOCHHBIN B MPEIBAPUTEILHO ONPEICICHHBIH KOM-
TOHEHT JJIEKTPUIECKON cxeMbl. KOHKpETHBIN Mpollecc, OCHOBAHHBIN HAa BBIXOJHOM CHUTHAJE TEMIICPAaTypPHOTO
nmatyuka 61, Oyzer omucaH HUXKe. B kadecTBe TeMIepaTypHOro JaTdauka 61 MOTyT OBITh IPUMCHEHBI, HATIPHMED,
TEPMHUCTOP, TEPMOTIapa, PE3UCTUBHBIA TepMOMETp, uHTerpanbHblil (IC) ceHcop TeMmeparypsl, Wiid TOMY MOJ00-
HBIC; OJIHAKO TEMIICPATyPHBIN NATUYUK 3TUM HE OTrpaHUYUBacTCs. UHCIO TeMnepaTypHBIX TaTYUKOB 61 He orpa-
HUYUBACTCS OJHUM, U MOKET COCTABIIATH JIBa WK OoJIee.

Jatuuk 62 HanpspKeHUS MpeACTaBIsIeT COOON MAaTYHK A U3MEPEHUs HANPSDKEHHS HCTOYHIKA TUTAHUS, B
KadecTBE OJHOTO mpuMepa. MoxeT OBITh NMPEeIyCMOTPEH JATYHK TSI U3MEPEHHUS IPEeABAPUTEIHHO ONpeIeIIeH-
HOTO HANPSDKCHUS, MHOTO, HEXKENN HaNpsDKeHHE MCTOYHMKA MHUTaHWsI. KOHKpEeTHBIN Ipoliecc, OCHOBAHHBIA Ha
BBIXOJIHOM CHTHAJIC JaTduKa 62 HampspKeHUs, OyIeT onmucaH Huke. YUCIIo MaTINKOB 62 HANPSHKCHHS TakXkKe He
OTPAaHUYMBACTCS OIHUM, U MOXKET COCTABIIATH [[Ba U OoJiee.

I'enepupytoiee BAbIXaeMblii KOMIIOHEHT ycTpoiicTBO 100 MOKET AOMOJHUTENBHO BKIIIOUATh YCTPOUCTBO
paanocBs3u (B 4epTekax He MOKA3aHO) W/ITH KOMMYHHKAIIMOHHBIN TOPT (B YepTekax HE TOKa3aH) I BO3-
MOKHOCTH CO3/IaHUsI COCIMHCHHS C BHEITHHM yCTPOHCTBOM, U T.1., COOOpa3HoO moTpedHocTsaM. Hampumep, re-
HEPUPYIOIIES BABIXaCMBIHl KOMIIOHCHT YCTPOHCTBO MOXKET OBITH BBITIOJHEHO TaK, YTO Yepe3 HEro MOXKET mepe-
JIaBaThCs Ha BHEITHEE YCTPOMCTBO MH(OPMALUS O COCTOSIHUM WMCTOYHHWKA MHUTAHUS, MHPOpMAIUSI O BAOXE, H
TOMY TIOOOHaS.

KapTtpumxHblii 6J10K.

Kaprpumxnasiii 6ok 120 mpeactaBiseT coOoi OJIOK, CoAepKaIuid B HEM UCTOYHHK BIBIXaEMOTO KOMIIO-
HEHTAa, ¥ BKIIOYaeT KOPITYCHBIN dnemMeHT 129, pesepByap 123, apomarusupyromuii 610k 130, Harpysky 125 mms
WCTIAPEHUS MW PACTIBUICHUS HCTOYHHKA BABIXa€MOTO KOMITOHEHTa, U T.J., KaK Mmoka3zano B ¢ur. 1 u ¢wur. 4. On-
HAKO HE BCE M3 BHIMICYKA3aHHBIX AJIEMEHTOB SBIIOTCSA 00s3aTENbHO HEOOXOAMMBIMH KOMIIOHEHTaMHU T'€HEPH-
PYIOIIEro BIbIXaeMbIi KOMIOHEHT ycTpoiictBa 100. B 4acTHOCTH, B HACTOSIIEM BapHWaHTE WUCTIOTHEHHS OyaeT
OIKCaH MpHUMEpP, B KOTOPOM pa3MeIIeHbl Kak pe3epByap 123 misi reHepUPOBAaHUS a3pO30Jis, TAK U apOMaTH3H-
pyrouuii 6ok 130 ays reHepupOoBaHUS ApOMATHIECKOTO KOMITOHEHTA (TIOAPOOHO ONMHMCHIBAEMBIN HIDKE); OJTHAKO
MOJKET OBITh MPEIyCMOTPEH TOJIBKO OJIUH U3 HUX.

CornacHO OCHOBHOMY Ha3HAUEHHUIO KapTPUIKHOTO O1oka 120, B mopsake mpuMepa, CHavaja, B KaueCTBe
TIEPBOI CTaJMK, HCTOYHHK a3pP030JIs, COACpKAIIUICS B pe3epByape 123, ucnapseTcs Wiu pachbUIIeTCsT BO3ICH-
cTBreM Harpy3ku 125. [locne 3Toro0, B KaUuecTBe BTOPOH CTaauu, 00pa3oBaHHEIN a3p030Jb MPOTEKAET B apoMa-
Tr3upyromui 610k 130 Tak, 9T0 MOOABIISIETCS KypUTEIBHBINH apOMAaTHISCKUI KOMITOHEHT, M B KOHEYHOM HTOTE
BIIBIXAETCS PTOM IT0JIE30BATEIS.
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Kopnycusiii anement 129 (cM. ¢ur. 4) MOXET IpeACTaBIATh cOOOH IMIMHAPUIECKUI SJIEMEHT, U XOTS €T
Marepuan He SBJISIETCS KOHKPETHO OTPaHMYECHHBIM, KOPITYCHBIH 3JIEMEHT MOXKET OBITh BBIIIOJIHEH U3 MeTajia
WK TuTacTMacchl. opma MmomepevHoro ceueHus: KOPIyCHOTO deMeHTa 129 MokeT OBITh Takoi ke, Kak y Kop-
mycHoro 3nemMenTa 119 6noka 110 nuranus. beuto omucano, 9To KapTpUHKHBIH 070K 120 MOXKET OBITH coemu-
HeH ¢ OsiokoM 110 mutanus. bonee KOHKPETHO, B Ka4eCcTBE NMpUMepa, COSNUHUTENbHAS 9acTh 121, mpemxycMoT-
peHHas Ha OJHOM KOHIIE KapTpHHKHOTO 0110ka 120, MOKET GU3NIECKU COSTUHATHCS C COCTUHUTENLHOMN YacThIO
111, Haxomsmieics Ha ogHOM KoHIle Oyioka 110 mutanms. B ¢wur. 4 coemuauTensHas 9acth 121 mokazana kak
pe3pboBast 4acTh; OHAKO HACTOSIIEe H300pETeHNE He 003aTebHO OrpaHIINBAETCS ATHM. BMecTo coeqnHeHHs
C UCTIONIb30BaHUEM PE3bOOBBIX YacTell, coequHHUTENbHAs YacTh 111 u coenuHuTenbHas 9acth 121 MoryT OBITH
coelMHEeHbl nocpencTBoM MarHutoB. Korpa coegunurtenbabie yactd 111 u 121 coenuHsioTcs, anekTpuyeckas
cxema B Onoke 110 muTaHUs M 2EKTpHUYECKas cXxeMa B KapTpumKHOM Oioke 120 MOTYT OBITH 3JIEKTPUYECKH
COCIIMHEHBI (4TO OyAET MOAPOOHO OMHMCAHO).

BHayTpu coenunuTenbHON yactn 121, kak mokasaHo B ¢ur. 4, pazMemaeTcs IIMHAPHYSCKUN JIEMEHT C
00pa3zoBaHNEM MPUTOYHOTO OTBEPCTHS VIS MOCTYIUICHHS BO3AyXa B OJIOK TakK, YTOOBI OBITH HPOTSHKCHHBIM B
OCEBOM HAIIPaBJICHUW KOPITyCHOTO deMenTa 129.

Kpome Toro, B coequHUTENbHBIH YacTH 121 chopMHupoBaHB OJHO WM MHOTHE OoTBepcTHs 121b, mpots-
JKeHHBIE B paJIlabHOM HAIPaBJICHUH TaK, YTO HAPYXHBIH BO3MYX MOXKET MOCTYyNaTh depe3 oTBepcTe 121b.
IIpuTouHOE OTBEpCTHE MOXKET OBITH C(HOPMHPOBAHO B coemuHUTENbHON yacT 111 6moka 110 mutanus, a He B
coenuHUTENbHON Yactu 121 xaptpumkHoro Oyioka 120. B anbrepHaTHBHOM BapHaHTE, MPUTOYHBIC OTBEPCTHUS
MOTYT OBITh TIPETYCMOTPEHBI KaK B coeAnHUTENbHOM yacT 111 Gmoka 110 muTaHusl, Tak ¥ B COCTMHUTETBHON
yactu 121 kapTpumxHOro 6ioka 120.

PezepByap 123 npexcraisieT co00i HAKOIUTENBHBIM IEMEHT IJIs1 XpaHEeHHs] HCTOYHHMKA adpo30Jisl, KOTO-
PBIi SIBIISIETCS J)KUKAM TP KOMHATHOM Temriepatype. PesepByap 123 mMoxkeT mpenctaBisiTb cOOOH HMOPUCTHIN
9JIEMEHT, KOTOPBIM BBITIOJIHEH U3 TAaKOTO MaTepHaa, Kak ITOJIMMEpHas TKaHb. B kauecTBe MCTOYHHKA a3po30Jis
TaKKe MOXET OBITh MCIIOJIb30BaH MCTOUYHHUK, KOTOPBIH SBJISIETCS TBEPABIM IIPH KOMHATHOH TeMmeparype. 3/1ech
TJIaBHBIM 00pa3om OyneT onmcana popMa, B KOTOPOi B pe3epByape 123 XpaHUTCS UCTOTHHK a3p030JisT; OJTHAKO B
pesepByape 123 MOXKeT XpaHUThCS UICTOYHHK apoMarta.

B xadecTBe MCTOYHMKA a3PO30Jisi, HAIIPUMEDP, MOKET OBITH MCIIONB30BAH MHOTOATOMHBIN CIIMPT, Ha3bIBae-
MBI{ TIMIEPUHOM WM TIPONHIICHIJINKOJIEM, BoJla U T.A4. VICTOYHHMK a’po30JIsi MOXKET HE COAEpKaTh JIF000ii apo-
MaTHYECKHH KOMIIOHEHT. B albTepHATHBHOM BapHaHTE, HCTOYHHUK a3PO30JI1 MOXKET CoJepKaTh TaOauHBIA CHI-
PBEBOI MaTeprall WU SKCTPAKT, BBIICICHHBIA U3 TAOAYHOTO CHIPHEBOTO MaTepHaia, KOTOPHIH BBLACIIET KypH-
TENBHBIA apOMaTHYECKUI KOMITOHEHT, KOT/[a HarpeBacTCsl.

B kauecTBe npumMepa, Harpyska 125 MOXeT NpeacTaBiIsATh cOO0H HarpeBaTeNILHBIN JJIEMEHT, TaKoi Kak Ha-
rpeBarelib, yIbTPa3BYKOBOM JIEMEHT Ul TeHEPHPOBAHUS, HAPUMEP, MEJKUX KaleJeK o] JeHCTBHUE YIbTpa-
3BYKOBBIX BOJIH, HJIM TOMY 110100HBIH. [IpiuMepbl HarpeBaTeIbHOTO dJIeMEHTa BKIIIOYAIOT HarpeBaTeNIbHBIH pe3n-
cTOp (HampuMep, HarpeBaTeIbHYIO IIPOBOJIOKY), KEpaMHUYECKHI HarpeBaTellb, HarpeBaTellb THIIA WHIyKIIMOHHO-
TO HarpeBaHus, U TOMy Nomo0OHbIH. OnHaKo Harpy3ka 125 MOXXeT mpeACTaBIATh CO00I HArpy3Ky Ul TeHepHpO-
BaHU apOMaTHYECKOTO KOMITOHEHTA U3 NCTOYHHKA apoMarta.

KoHucTpykmus BokpyT pesepByapa 123 Oynmet onmcana 6oJiee moapodHo. B mpumepe cormacHo ¢ur. 4 mpe-
JycMatpuBaeTcss GuTHiIb 122, 9T00bI OBITH B KOHTAKTE C pe3epByapoM 123, m Harpy3ka 125 pa3mernena Tak,
9TOOBI OKpYXaTh 4acTh GuTWiIA 122. @utmie 122 npeacraBiseT coOoi 3JIEMEHT AJI BCACHIBAHUS MCTOYHHKA
a’po30Jsl U3 pesepByapa 123 ¢ UCMOJIb30BaHUEM KaIMMIUIAPHBIX CHIl. OUTHIIE 122 MOXET MPeaCcTaBIsATh COOOH,
HarpuMep, CTEKISIHHOE BOJIOKHO, TIOPUCTBIH KepaMUUECKHH MaTepHal, Wiu ToMy mojo6nsi. Koraa gacts ¢u-
THis 122 HarpeBaeTcs, yaep >KUBacMblii B HEM HCTOYHHK a’p030JIsl HCHapsieTcst wim pacrsiisiercs. Kpome Toro, B
BapUaHTe MCIOJHEHHS, B KOTOPOM MCTOYHHK apoMara XpaHHUTCs B pe3epByape 123, HCTOUHHMK apomara uchapsi-
€TCsl MJIM PaCTIbLISCTCSL.

B npumepe cornacHo ¢ur. 4 B kauecTBe Harpy3ku 125 pa3meniaercs HarpeBaresbHasi IPOBOJIOKA, cdop-
MHpOBaHHasi B Buzae cnupanu. OmgHako Harpyska 125 He 00s3aTeNbHO OrpaHHMYMBAETCS KOHKpETHOH (opMmoi,
MOKa OHA MOXKET TeHEPUPOBATH BABIXaeMbIii KOMIOHEHT, H MOXET OBITh C(OPMHPOBAHA B MIPOU3BOJIBHON (op-
Me.

Apomartusupyrommii 610k 130 mpencrarisier co6oii 670K, UMEIOIINI COXpaHIEMbIH B HEM UCTOYHHK apo-
MaTa. B kagecTBe KOHKPETHOH KOH(QUTYpAIMH MOTYT OBITH MCIIONB30BAHBI pa3IHYHbIe KOH(QUTYpAIUH, U apo-
MaTH3UPYIONINHA OJOK HE SBISIETCA KOHKPETHO OTpaHWYEeHHBIM. Hampumep, B KadecTBE apOMAaTH3UPYIOIIETO
6stoka 130 MoXKeT OBITh MPEAYCMOTPEH CMEHSIEMBIN KapTpu k. B mpumepe cormacHo ¢ur. 4 apoMaTU3UPYIOMAT
6nok 130 nMmeeT MMIIMHAPUYECKUH 37eMeHT 131, KOTOpPBIil 3aN0HEH HCTOYHUKOM apoMara. boiiee KOHKpeTHO,
9TOT IWIHHIPUICCKHUN 37IeMeHT 131 BKIIFOUaeT mIeHOUHBIN 3neMeHT 133 u punbtp 132.

Hcrounnk apomata BBHINOJHEH B BHJIE (PparMeHTa CHIPHEBOIO MaTepHaja, KOTOPHIH MpeacTaBisieT co00i
pacTUTENbHBI Marepuall, ¥ J00aBIseT B a’po30Jiib KypHUTEIBHBIH apoMaTHYecKHi KOMIIOHEHT. B kauectse
(parmMeHTa CHIPHEBOTO MaTepHana, KOTOPBIH COCTABIIET HCTOYHUK apoMaTa, MOXET OBITh HCIOJIb30BaHa Ipec-
COBKa, o0pazoBaHHast ()OPMOBAHHEM TaOAYHOTO MaTepualla, TAKOro KakK pe3aHbld Tabak WM TabauHBIN ChIpbe-
BOM Martepual, B IpaHyIHMpoBaHHOU (popme. B anpTepHAaTHBHOM BapHaHTE, B Ka4eCTBE NCTOYHHKA apoMara Mo-
JKeT OBITh IPUMEHEHA MPECCOBKa, 00pa3oBaHHas (OPMOBAHUEM Ta0AYHOTO CHIPHEBOTO MaTepHaja B JHCTOBU/I-
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HOHM ¢opme. Kpome Toro, parMeHT CHIppEBOr0 MaTepHalla, COCTABIISIOIINI HNCTOYHUK apoMaTa, MOXXET OBITH
00pa3oBaH U3 MHOTO PAacTeHUs (TAKOTO KakK MsTa WK TpaBa), Hexkenu Tabak. K ncTouHnky apomarta MOXKET OBITH
no0OaBIIeH apoOMaTH3aToP.

B HacrosmieM BapuaHTe HWCIIOJIHEHUS BHYTPU KapTpHIKHOTO Oiioka 120 mpemaycMaTpuBaeTcsi MPoOOHIK
127a, kak mokazaHo B ¢ur. 4, Tak, 9TO TUICHOYHBIH d5eMeHT 133 apomaTtusupytomiero 6moka 130 MoxkeT OBITh
paspymieH npoboiiHukoM 127a. boiee KOHKpeTHO, MpoOOWHHMK 127a TmpenacTaBiiseT cOOOW IMWIMHIPHIECKYIO
TIOJTYIO MTITY, W COPMHUPOBAH TaK, YTOOBI OBITH CIIOCOOHBIM BOH3aThCS CBOEH TepeaHel KOHIIEBOH CTOPOHOU B
TIeHOYHBIH deMeHT 133. [IpoboiiHuk 127a MOXKET yIep KUBaThCS pa3AeTUTeILHBIM dJIeMeHTOM 127b ams pas-
JeTIieHusT KapTpuukHOTo Osoka 120 m apomatmsupytomero Oinoka 130. Paznenurtensueiii snement 127b npen-
cTaBiIsieT co00ii, HampuMep, MmoJraneTansHyo cMoiy. Korna npoboiinuk 127a n apomatmsupyromuii 610k 130
COCIMHSIIOTCS], BHYTPU KapTpumKHOTo Ostoka 120 oOpasyercst ouH MPOTOK, M a3p030JIb, BO3AYX U T.1. IPOTEKa-
€T B TIPOTOK.

Bonee koHKpeTHO, Kak mMoka3aHo B (ur. 4, IpOTOK COCTaBJIEH MPUTOYHBIM OTBepcTHeM 121a, oOpas3oBaH-
HBIM B pe3epByape 123, coelMHEHHBIM ¢ HUM BHYTPEHHUM KaHaioM 127c, kaHasioM B npoboitnuke 127a, xaHa-
JoM B apomatm3upytomeM Oyoke 130 M WHTAIAIUOHHBIM OoTBepcTHeM 141 (moapoOHO ONMUCHIBAEMBIM HHUXKE).
Kpome Toro, B 0fHOM BapHuaHTe HCTIOIHEHHS MPEIOYTHTENBHO, YTOOBI BHYTpPHU NpoOoitHuKa 127a, KOTOPHIi
MpeCTaBIsIeT OO0 MOYIO UTITy, pa3Meniaiach CeTKa, IMEIOIast TAKYIO INIOTHOCTh, YTO HCTOYHHUK apoMaTa He
MOJKET MTPOXOIUTH Uepe3 Hee. [ eHepupyloIee BABIXaeMblii KOMIOHEHT ycTpoicTBO 100 MOXKET BKITIOYATh 9acTh
142 WHTAIANMOHHOTO KaHaja, WMEIONIYI0 HWHTIMIHOHHOE oTBepcTHe 141, 0oOpa3oBaHHOE IS TOTO, YTOOBI
TIOJIF30BATENb BIBIXAJl BABIXa€MbIi KOMIOHEHT. YacTh 142 MHTamIIHOHHOTO KaHaja MOYKET OBITh BBHIOJHEHA
MPUCOETUHAEMON K TeHEPUPYIOLEMY BJbIXaeMbI KOMIIOHEHT ycTpoicTBY 100 1 oTcoenuHsieMOl OT HETro, UIH
MOXeT OBITh BBITIOJIHEHA B BUJE CAMHOM JIETann ¢ TEHEPUPYIOIUM BIBIXa€MbIH KOMIIOHEHT YCTPOHCTBOM, TO
€CTh, HCOTACIIEMOM.

Kpome Toro, apomarnsupyromuii 010K MOXKET IPeACTaBiIsATh co00H, HanpuMep, OJIOK, UMEIOMINI TaKyro
KOHCTPYKIIMIO, KaK IT0Ka3aHo B ¢ur. 5. Apomarmsupyromuii 6ok 130" nMeeT HCTOYHUK apoMaTa, CoAepIKaliuii-
¢S B MUIUHApUIEecKoM 3iieMenTe 131", u rureHouHsIH smeMenT 133!, pa3MmeneHHbId Ha OJTHOM OTKPBITOM KOHIIE
MUIHHIpHYecKoro aneMmenta 131", m ¢punbtp 132', pa3sMmeneHHbId Ha IPYroM OTKpBITOM KoHie. [umuHapude-
ckmii 3neMeHT 131" MokeT OBITh pa3MeleH B KapTpukHoM Ooke 120 Tak, 9To0BI OBITh 3aMeHsIeMbIM. Jlpyrue
KOHCTPYKIMOHHBIC J€TAN B (UT. 5 SBIAIOTCSA TaKUMH )K€, Kak B GUr. 4, Tak 4YTO MOBTOPHOE ONHCAHUE WX HE
notpebyetcs. Kpome Toro, B mmpuMepe coriacHo ¢GUr. 5 MeXAy HapyKHOW IMOBEPXHOCTHIO IFTHHIPHIECKOTO
anemenTta 131" apomarusupyromiero 6yioka 130" 1 BHyTpeHHEH MOBEPXHOCTHIO KOPITYCHOTO 3ieMeHTa 129 nme-
eTcsl 3a30p; OJIHAKO TaKOil 3a30p MOXeT ObITh He 00pa3oBaH. B 3TOM cityuae Bo3/1yX, KOTOpBIH 3acachiBaeTcs,
MPOXOAXT Yepe3 IIIHHApHYeckuii aneMenT 131'. B xauectBe apomaTnsupyroniero 6ioka 130' Moryt ObITH npu-
oOpeTeHbl Ha PBIHKE OJIOKHM Pa3JIMYHBIX THIIOB, COIEPIKAIUEe MCTOYHHKH apoMara pasHOOOpasHBIX THIIOB, TaK
YTO MOKHO TTOMEIIaTh €ro B IeHEpUpYIOLIee BIBIXaeMblii KOMIIOHEHT ycTpoiicTBo 100 coobpasHo mpeamoure-
HUIO TI0JIb30BATEINs U BBITOJHATE B1oX. Kpome Toro, apomarnsupyrommii 610Kk 130" MokeT OBITH BBITIOJHEH Tak,
YTO0, KOT/1a apoMaTu3upyrouuii 610k 130' coequaseTcs: ¢ KapTPHHKHBIM O11okoM 120, KOHIIeBast 4acTh apOMaTH-
supytomiero 6oka 130" BEICTyIaeT HapyKy u oOHa)xaeTcs U3 KopiycHoro anemenTta 129. CormacHo 3TOH KOH-
(uryparum, TOCKOJIbKY 3aMEHSIeMbIN apoMaTuzupyromuid 610k 130" cmykuT kKak 9acth 142 WHTAISAIIMOHHOTO
KaHaJa, MOJIb30BaTelh MOXKET MPUMEHITh T'€HepUpYyIOoIiee BAbIXaeMbIii KOMIOHEHT ycTpoiictBo 100 B rurme-
HUYHBIX YCIIOBHSX, HE TIPUKAcasICh K KOPITyCHOMY 3JieMeHTy 129 Bo Bpems Boxa.

Cxema yrnpaBJicHUs.

OnsTh co cchuIKOi Ha dur. 3, cxema 50 ympaBieHNs] TeHEPUPYIOIIETO BABIXaeMbIH KOMIIOHEHT YCTPOMCTBA
100 MokeT mpeAcTaBIATh co00i CXeMy, BKIIOUYAIOIIYIO MPOIECCOp, MMEIOIHIA 3allOMUHAIONIEE YCTPOHCTBO U
ueHTpanbHbii nporeccop (CPU) (006a u3 KOTOPHIX HE MOKA3aHBI B UEPTEXKAX), pA3THIHBIC dJICKTPHUCCKUC CXE-
MBI, U T.J. [Iponieccop TpeOyercst TOIBKO KaKk KOMIOHEHT JUISl BBIMTOJHEHUS PA3IMYHBIX MTPOIECCOB OE30THOCH-
TEJILHO €T0 HAMMEHOBAHUS, U MOXET OBITh KOMIIOHEHTOM, Ha3bIBaeMbIM, Hanpumep, kak MCU (MHKpOKOHTpOJI-
JIEpHOE YCTPOWCTBO), MUKPOKOMITBIOTEp, yrpasisitomas uHTerpanbHas cxema (IC), KOHTpOJIBHBIH OJIOK, WU
ToMy mosto0HBIe. B kadecTBe cxembl 50 ympaBieHWS €OUHBIA KOHTYp YHPABICHHS MOXXET OBITH BEITIOJHEH C
BO3MOJKHOCTBIO BBITIOJTHEHUS YIpPaBICHHAS (QYHKIMAMH TEHEPUPYIOIIETO BABIXaeMBI KOMIIOHEHT YCTpOMCTBa
100, wmr MHOTOYHCIICHHBIE CXEMBI YIPABJICHUS MOTYT OBITH BBITOJHEHBI Pa3/IeICHHBIMHU U MUCIIONHEHHS pas3-
HOOOpa3HBIX (PYHKIIHH.

Jamee Oyner ommcana B KauyecTBE IMpUMeEpa KOHCTPYKIHSA, B KOTOPOI OTACNBHO OT TeHEPUPYIOMIETO BIBI-
XaeMBbId KOMIIOHEHT ycTpoiicTBa 100 mpemycmoTpeHo 3apsigHoe yerpoiictBo 200. B aTom ciaydae B ycTpoiicTBe
MOXeT OBITh pa3MelieHa IIepBasi CXeMa yIpaBJICHUs, U B 3apsiTHOM YCTPOHCTBE MOXKET OBITh pa3MelieHa BTopast
CXeMa YIpaBJICHHs, TaK, YTO MPEIBAPUTEIBHO OIpeAeIeHHbIe (YHKIIMHA MOTYT BBITOJIHITHCS WHIMBHUIYaIbHbI-
MH CXE€MaMH yIpaBJieHUs. MeXIy TeM, B KauecTBe €Ille OJHOTO IMpruMepa KOHCTPYKIUHU 'eHEpUPYIOLIEro BIbI-
XaeMblIil KOMIIOHEHT ycrpoiicTBa 100 Takke ecTh BO3SMOXKHOCTh BCTpanBaHUs (DYHKIUH 3apsDKaHHUS B OCHOBHOM
KOPILYC YCTpOICTBa, U B 3TOM Cilydae MOXeT ObITh chopMHUpOBaHa eanHas cxema ynpasieHus. [1oqooHo sTomy,
B HACTOSIIEM BapHaHTE HCIIOJIHEHHS, COTJIACHO (PM3UUYECKOH KOH(UTypanuu yCTPOWCTBA M T.J., MOTYT OBITH
MPEIYCMOTPEHBI MHOTOYHMCIICHHBIE CXEMBI YIIPABICHUSA, U MOXET OBITh HaJUICKAIINM 00pa3oM W3MEHEHO, Kak
pacrnpenenuTh MHOTOOOpa3HBIH KOHTPOJIb CPEIH CXEM YIIPaBICHHUS.
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Kondurypauus 31eKTpu4ecKoi CXeMBI.

Hwkxe OynmeT omucaH mpumep KOHKPETHOH KOH(HIypalMu CXeMbl T€HEPUPYIOLIETO BJIBIXa€MBIH KOMIO-
HeHT ycTpoiicTBa 100 coryiacHO HACTOSIIEMY BapHAHTY HUCITOJHEHHUS CO CCHUIKOM Ha depTexu. Kak mokazano B
¢ur. 6, B Ka4eCTBE €AMHOMN DIEKTPUICCKON CXEMbI TEHEPHPYIOIIETO BIBIXaeMbI KOMIIOHEHT ycTporcTBa 100
cxema Osoka 110 muTaHus B cXxeMa KapTpuKHOTO Oiioka 120 mpencTaBieHbl Tak, YTO OHA MOTYT OBITh COENHU-
HEHBI.

B cxeme xaptpumkHoro O6sioka 120 pasmemiena Harpy3ka 125, u o6a koHIa Harpy3ku 125 coeauHsIOTCS ¢
nmapoi dIEKTPUIECKUX BBIBOJOB 121t. B HacTosIeM BapraHTe HCIIOTHEHHS Tapa dJICKTPHIECKUX BBIBOIOB 121t
COCTaBJIIET COCMHUTENBHYIO 4acTh 121 B IutaHe JeKTPHYECKOTO COSANHEHUS.

B cocraBe cxembl Gioka 110 nutanus npexycmorpensl osok yrpasienus (IC-xontpons) S0A, ucToyHHK
10 nurtanusd, cxema 180 3amuTsl, nepBoIil NepekatodaTens 172, Bropoil nepexmouarens 174 u 1.4. Kak cxema-
THYECKH MOKa3aHo B ur. 7, cxema 0JI0Ka IMUTaHUS BBIIIOJIHEHA TaK, 4TO K cxeme Oiyoka 110 nmuTanus npucoenu-
HSETCs ONMCAaHHas BBIIIE CXeMa KapTpHIDKHOTO Oiioka 120, ¥ TakKe MOXKET HPUCOETMHATLCS CXeMa 3apsiTHOTO
ycrpoiicta 200 (moagpoOHO onuchIBacMasi HUXE).

Co cchutkoit omsITh Ha ur. 6, B cxeme 670ka 110 mutanus cTopoHa BEICOKOTO MoTeHITnaa 6aoka 110 mm-
TaHus U Onok ympasierus SOA coenuuensl nenbio 110a, mempio 110b u nembro 110c. Lens 110a coeaunsier
CTOPOHY BBICOKOTO TOTEHIIMana nucrounuka 10 mutanust u y3en 156, u nens 110b coequnser y3en 156 u yzen
154, n ienp 110c coequnsier y3en 154 u 6mokx 50A ynpasnenus. Ot y3ia 154 orxomut nens 110d, u nensio
110d coenunens! y3en 154 u cxema 180 3amutsl. B tienn 110d npeaycmoTpens aBa nepekmodatess 172 u 174.

Mexny gactpio neru 110a, coemuHEHHON CO CTOPOHOM BHICOKOTO TIOTEHITHANa UCTOYHMKA 10 muTaHus, u
cxemoit 180 3amure! pazmemnieH pesucrop 161. B nernn 110b pasmemen nepsslit pesucrop 150, u B menm 110c
pa3MerneH BTopoi pesucrop 152. Bonee Toro, B 3ToM mpuMepe OAMH U3 Mapbl AJIEKTPUYECKUX BBIBOAOB 111t
COEIIMHEH C y37oM 156, u npyroii coenuueH ¢ y3iaoMm 154. Kpome Toro, 6ok SOA ympaBieHHS W YacTh IIETH
110d mesxny BTOphIM nepekitouateneM 174 u cxemoii 180 3amurs! coenunens! nensio 110e, n B 310it nerm 110e
pasmerten pesucrop 162. Cxema 180 3amuThel u nenb 110a takxe coenunensl nenbio 110f, u B 3T0# enm 110f
pasMeleH koHaeHcarop 163. B aTom BapuaHTe UCTIOTHEHHS MPEANOYTUTENBHO, YTOOBI OBLTH M3BECTHHI 3HAYE-
HUS CONPOTHUBIICHUS TIepBOTO pe3rctopa 150 u BToporo pesuctopa 152, XOTs HacTosIee H300peTEHHUE dTUM He
orpannunBaercs. [lepBbrii pesuctop 150 MOXKeT OBITH PE3UCTOPOM, U3BECTHBIM ONOKY S0A ympaBieHUsS U
BHEITHEMY YCTpOHCTBY. [Tog00HBIM 00pa3oM, BTOpOH pe3ucTop 152 MoKeT OBITh PE3UCTOPOM, U3BECTHBIM 0J10-
Ky S0A ympaBieHHs U BHEITHEMY yCTPOCTBY. KpoMe Toro, 3HaueHHE dIEKTPHIECKOTO COMMPOTHUBIICHHS TIEPBOTO
pesucropa 150 1 3HaYEHHE DIEKTPUIECKOTO CONMPOTHUBIICHHS BTOPOTO pe3ucTopa 152 MoryT ObITh OJIMHAKOBBI-
MHU.

IepBsblit nepexmouatens 172 3AEKTPUUECKU COSAUHAET U Pa3beAUHAET UCTOUHUK 10 NMUTaHMS U HATPYy3Ky
125. TepBsIit nepexitouatens 172 Moxet ObITh BhIoaHeH, Harpumep, kak MOSFET (moneBoit Tpanzuctop co
CTPYKTYPO#l MeETaJI-OKCHI-TTONYIpoBOHUK). [lepBhIii meperiouatens 172 MoOKeT OBITH IEpeKIouaTeseM,
CIIy)KallliM B KadecTBe Tak HasbiBaeMoro paspsaHoro FET (moneBoro tpansucropa). IlepexiroueHne nepBoro
nepexiodatens 172 ymnpasisercs 6mokom S0A ympasienus. bonee KOHKpeTHO, eciu IEpBbIA NepeKITIoYaTesb
172 3aMKHYT (TO €CTh, BKIIOUEH), JIEKTPOIHEPTHS MMOAaeTCS OT UCTOUHMKA 10 muTaHus Ha Harpy3ky 125; Torma
KaK eclii TiepekitodaTens 172 pa3oMKHYT (TO €CTh, BBIKJIIOUEH), SJICKTPOIHEPTHS HE MTOIaeTCsl.

[TepexiroueHne mMepBOro mepekrodaresns 172 MoXeT yNnpaBiaThcs Tak, 4TO HAa Harpyske 125 MoxkeTr wnc-
noJHATECST PWM (1mpoTHO-UMITYIIbCHAs MOAYJIsAIHS ). OmHako, BMecTo PWM-yrpaBieHus, MOXET HCIIOJTHSTh-
¢t PFM (9acToTHO-UMITYJIbCHAsE MOAYJAIMS). [IpomobKuTeNbHOCTh BKItoueHUs: PWM-ynpaBneHuss u 4yacToTa
nepekiroueHuit s PFM-ynpapneHuss MOTyT OBITh HACTPOCHBI COTIIACHO PA3IMYHBIM MapaMeTpaM, TaKUM Kak
3HaYeHHEe HaNpspkeHHs uctounuka 10 nuranus. KoHKkpeTHast KOHQUTypalust CXeMbl B OTHOLIIEHUH TIEPBOTO TIe-
pexutouatenst 172 He 00s3aTeIbHO OIPAaHWYMBACTCSI ONMCHIBAEMOM HIDKE KOH(UTypanueil, 1 MOXeT BKIIOYaTh
napasuTHblil auon. [lapasuTHBIM qHOX MOKET OBITH BBINIOJNHEH TaK, 4TO, KOraa Jro0oe BHEIIHEE YCTPOMCTBO,
TaKoe KakK 3apsAHOE YCTPOICTBO, HE MOJIKIIIOYEHO, HANpaBieHHE, B KOTOPOM TOK M3 MCTOYHHMKA 10 muTaHus
MPOTEKAeT B MApa3UTHBIN IO yepe3 y3ed 154, craHoBHUTCS 0OpaTHBIM HallpaBiICHUEM.

BTtopoii mepexirodarens 174 sneKTpUYecKu coenuHeH ¢ y3ioM 154 depes mepBbIid mepekimodaTens 172.
Bropoii nepexmogarens 174 Taxke MOXeT OBITh BBITIONHEH, HanmpuMep, kak MOSFET, u ObITh 1O KOHTpOJIEM
osoka 50A ynpaBnenusi. bonee KOHKpeTHO, BTOpOW TepekiodaTesb 174 MoeT OBITh CITOCOOCH MEPEeXOIUTh
MEXIy Pa30MKHYTBIM COCTOSTHHEM JUTS OTKIIFOUEHHUS TOKa OT CTOPOHBI HU3KOTO MOTEHIHala ucTouHnka 10 mm-
TaHUS IO CTOPOHBI BEICOKOTO MTOTEHITHAJA, U 3aMKHYTBIM COCTOSTHHEM ISl IPOTEKaHUS TOKAa OT CTOPOHBI HU3KO-
TO TIOTEHITMaa NcToYHNKa 10 MUTaHUSA K CTOPOHE BBICOKOTO MOTEHIHAa a. Kpome Toro, BTOpoii mepekirovaTenb
174 MoXeT BKIIOYaTh Mapa3uTHBII U0, B KOTOPOM HAalpaBJICHHE, IT0 KOTOPOMY MPOTEKAET TOK JUISl 3apsaKH
uctouHrka 10 MUTaHUs, CTAHOBUTCS OOPATHBIM HATIPABJICHUEM.

B BrlmeonncanHol KOH(QUTypanuu CXeMbl TOK OT MCTOYHHUKA 10 MUTaHWS TNIaBHBIM 00pa3oM IPOXOJIUT
yepes y3en 156, Harpy3ky 125, y3en 154 u nepexnmrouatens 172, B 3TOM MOpsIKE, U MPOTEKaeT 00paTHO K UC-
TouHHKy 10 mUTaHuUs, TeM caMbIM Harpesas Harpysky 125. Kpome Toro, gacTs Toka oT uctouHuka 10 nutanus
npoxoauT yepes pesuctop 150. [Toaromy, ecinu 3HaueHHE CONPOTHBIEHUS pe3rcTtopa 150 HaCTpoeHO Ha 3HAYU-
TENBHO Oo0Jiee BRICOKYIO BEIMYHHY, YeM 3HAUEHHE COIPOTHUBIICHHUS HATpy3KH 125, MOXKHO MpeaoTBPaTUTH HOTe-
p1o, 00yCIIOBJICHHYIO TOKOM, TIPOTEKAIONTUM B pe3uctop 150.
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Kondurypauus cxemsl 3apsAHOTO yCTPOHCTBA.

Tenepp HKe OyAeT omuMcaH NPUMEP KOHKPETHOW KOH(UIypaluH LelHu 3apsaHoro ycrpoiictsa (200) co
cceutkoit Ha dur. 8. Kpome Toro, B pur. 8 xoHPuUTypamms cxeMbl CTOpOHBI 0yoka 110 mutaHus sBIIETCS TaKOH
e, Kak B ¢ur. 6.

Bremnsis gpopma 3apsaHoro ycrpoiictBa 200 He SBISETCS OTpaHHYEHHOM, H MOXET OBITh BEIOpaHa MPOU3-
BoJIbHAs (hopma. B kadecTBe mpumepa, 3apsaHoe ycrpoitctBo 200 MoxkeT nmeTh Gopmy, mogobuyro USB (yHu-
BepcaJlbHAs MOCIIeIoBaTeNIbHAS IIMHA) KapTe maMsaTH, uMmeromnieir USB-TepMuHan, KOTOPBIA MOXKET OBITh COSIH-
HeH ¢ USB-nopToM. B kadecTBe eme oHOTO MpuUMepa, 3apsaHoe yeTporicTBo 200 MOKeT IMeTh GOopMY OIIOPHI
B BHJIE JIOTKA IS TTOJIEPKMBAHUS OJIOKA IUTaHMs, WK GOpMY KOHTEHHepa JuIsl pa3MelieHus Ooka nuranus. B
cilydae KOHUTypauu 3apsiiHoro ycrpoiictsa 200 B opme noTka mim B popMme KOHTelHepa, PEAIOuTHTEIb-
HO, YTOOBI BHEITHUH McTOYHUK 210 muTaHns ObIJI BMOHTHPOBAH BHYTpPB 3apsaHoro ycrpoictsa 200, u 3apsaHoe
YCTPOMCTBO MMEJIO TaKOH pa3Mep U BEC, YTO MOJIH30BATENb MOT ObI HOCUTH 3apsiIHOE YCTPOHCTBO ¢ cOOOH.

Kak mokazano B ¢wur. 8, B kauecTBe cxembl 3apsaHoro ycrpoicrsa 200 mpemnycmaTtpuBarotcst 610k 250
ynpasienust 3apsiakoid (IC-koHTpoIss 3apsinku), oOpaTHbIi peoOpaszoBarens 251 must mpeoOpa3zoBaHMs Tepe-
MenHoro Toka (AC) B moctossHHBINH TOK (DC), KoHBepTOp 253 IS MOBBIMICHUS WM CHIKEHUS BBIXOIHOTO Ha-
TpsbKeHust oOpaTtHoro mpeobpazosatens 251, u 1.1. 3apsagHoe yctpoiictBo 200 MOKET MPEACTABIATH COOOM 3a-
pSHOE YCTPOICTBO, BKIIOUaroee NCTOUYHUK 210 3apsaHOTO TOKA, pa3MeIIeHHBIH B HEM IS ITOJAYH JIEKTPO-
SHEPTHUU JJIS 3apSAIKH, I MOXKET HCHOJIB30BaTh CIIe OAHO YCTPOWCTBO WM HIICKTPOCHAOKEHHE OT MPOMBIII-
JIEHHOW CeTH KaK BHEIIHWH MCTOYHHUK TuTaHus. Kpome Toro, B ciiydae, korma uctouyHuk 210 3apsmHOTO TOKa
MPEeTyCMOTPEH BHYTPHU 3apsiaHoro ycrpoiictsa 200, ¥ BBIAAET TOCTOSHHBIA TOK, OOpaTHBIN mpeoOpa3oBaTelh
251 moxet He noTpeboBaThes. boiee Toro, B 3apsiaHoM ycrpoiictBe 200 mpegycMaTtpuBarorcst naTyuk 230 Toka
JUISL CINTHIBAHUS 3HAUCHHMS 3apsITHOTO TOKa, KOTOPBIHA rmojgaercst B uctouyHuk 10 muranus, u naryuk 240 Hamps-
JKSHUSI JUIS TIOJTy9YEHUsI Pa3HOCTH HANpPsDKEHUH MEXAY Mapoi 3JIeKTpHYECKUX BHIBOJOB 211t (CoeAMHUTENBHBIX
yacrerd 211). atunk 240 HanpspKeHUS MOXKET OBITH BBINOJHEH CHOCOOHBIM IOJIy4YaTh 3HAYCHHE HATPSDKEHHMS,
KOTOpOE MOABOAUTCS K MepBOMy pe3uctopy 150, B coBMecTHOM nelcTBUU co cxeMol 50 ympaBieHHs U mepe-
KkrogatessiMu 172 u 174.

Biok 250 ynpaBieHus 3apsaKoii MOXKET MPEICTaBIATh CO00M OJ0K, UMEIOMUN OHY WJIM MHOTHE (DYHK-
IIUH, BKJIIOYAIOIINE, HAIPUMEp, JCTEKTUPOBAHNE MpHCcOoeTuHEeHNs Ooka 110 muraHus, onpenesnceHue TUIa MpH-
COEIMHEHHOTO O0BEKTa, W KOHTPOJb 3apsKH, HA OCHOBE 3HAUEHUS BBIXOAHOTO CHTHAJA JaTYWKa TOKA W/WIIN
3HAYEHUS BHIXOJHOTO CHTHAJA JaTdyuka HanpspkeHus. OaHako, BMECTO 3apsaHoro ycrpoicrsa 200, uist BBITION-
HEHUS OAHOW WM Ooyiee M3 ITHX (PYHKIMHA MOXKET OBITh BBITIONHEH 00K S0A yIpaBieHHS TEHEPUPYIOUIETO
BIbIXaeMbIi KoMmroHeHT yctpoicTtBa 100. [TogpoGHOCTH OTHOCHTENBFHO BBIMEYNOMSIHYTHIX (YHKIMHA OyIayT
OIMCaHBI HUXKE.

2. YrpasieHue paboToMH.

[Tpumeps! GpyHKINIT TeHEepUPYIOIETro BIBIXaeMbIi KOMIIOHEHT ycTpoiicTBa 100 BKIIOYAOT ClielyoNIne:

(al) ynpaBiieHHE HCTOYHUKOM ITUTAHUS;

(a2) ynpasiieHHe H3ITy4EHHEM CBETa;

(a3) ympasiieHreM paboTOi Ha OCHOBE TEMITEPATYPHl HICTOYHHKA TTUTAHUS,

(a4) byHKIWS THAaTHOCTUKY JETpalalliy;

(b1) merexTUpoBaHUE MPUCOSAUHEHUS 3aPSTHOTO YCTPOUCTBA;

(b2) ynpaBnenue 3apsKoi;

Jlanee oti pyHKIMH OyIyT OMUCAHBI B 3TOM TOPSIKE.

(al) YrpaBieHre HCTOYHUKOM TTHTaHUSL.

Oynknueit cxembl 50 ynpaBieHHs SBISETCS BBHITOJHEHUE ONEpalyy IOJBEICHHS ICKTPOIHEPTUH K Ha-
rpy3ke 125 Ha OCHOBe CHTHaJIa 3ampoca OT JaT4yuka 3anpoca. [lon naTyukom 3ampoca noapasymeBaeTcs AaT4uK,
CIIOCOOHBIN BBIJIaBaTh, HAIIPUMED, CUTHAJ JJISI 3ampoca JAeWcTBHs Harpy3ku 125. Bojee KOHKpeTHO, aT4yuK 3a-
poca MOXKET MPECTaBIsATh COO0H, HapUMep, HAKMMHYIO KHOIIKY 30, KOTOpast MOXKeT OBITh Ha)kaTa IoJIb30Ba-
TeneM, WM gatyuk 20 Bmoxa IS IETEeKTHPOBAaHMWS aKTa Bjoxa nosbi3oBaressi. Jpyrumu cinoBamw, cxema 50
YIpaBJIEHUS MOKET OBITH BBITIOJIHEHA IS BHITOTHEHHS MPEIBAPUTEIHHO OINPEIeNICHHON ONepalii B OTBET Ha
Ha)kKaTHe HAXUMHON KHOMKHK 30 W/WiM B OTBET HA Pe3yJbTaT JACTEKTUPOBAHHA HaTdukoM 20 Bmoxa. 3HAUYCHHE,
Kacaroleecs: mapaMmeTpa paboThl HArpy3KH 2, MOXKET OBITh H3MEPEHO MPEABAPUTEIHHO OINPEAeICHHBIM CYETIH-
KOM.

B oTHOIIEHNM OKOHYAHUS OJAYH DICKTPOIHEPTHH MOKET OBITH BHITIONHEH CICTYIONTNI KOHTPOIb. MHaue
roBops, cxema 50 ympaBieHus onpeaessieT, ObI0 U JeTeKTHPOBAHO BPeMs BBIKITIOUCHHS [TOJa9H JIEKTPOIHEP-
TMH Ha Harpys3ky 125, u 3aBepluaeT mojauy 3JIEKTPOIHEPTHH B Cilydyae, KOTrJa ObLI JeTEKTHPOBAaH MOMEHT Bpe-
MeHHU BbIKIIoueHHs. Cxema 50 ympaBieHHsS MOXXET M3MEpSTh 3HaYCHHE, MMEIOIIee OTHOIICHHE K HapaMeTpy
paboTel Harpy3ku 125 (TakoMy, Kak IO MEHBIICH Mepe OJHO U3 KOJIMYECTBA AJICKTPOIHEPTHH, ITOJABEICHHON K
Harpyske, MpOJOJDKUTENFHOCTH JEUCTBHS HAarpy3KH, PacXoJIOBaHHMsS MCTOYHHMKA BIBIXa€MOTO KOMIIOHEHTa, M
T.1.). boslee KOHKPETHO, MOMEHT BPEMEHH BBIKIIIOYEHHSI TIOAa4YH JIEKTPOIHEPTUN MOXKET OBITH MOMEHTOM Bpe-
MEeHH, Korja qatyuk 20 Bpoxa onpeiesnil OKOHYaHHe JCHCTBUS Ul UCTIONb30BaHus Harpy3ku. Hampumep, Bpe-
M$ BBIKITIOYEHHSI MOXET OBITh MOMEHTOM BPEMEHH, KOT/ia OBIIIO IETEKTHPOBAHO 3aBEpIICHUE aKTa BJOXA TOJb-
3oBatensi. KpoMe Toro, momada 3yieKTpO’HEPTUH MOKET OBITh IpEKpaIeHa, eciau AeTeKTUPOBAHO BBHICBOOOXKIe-

-8 -



039522

HUE HAXKUMHOM KHOTKH 30 mocie HaxaThs.

Kpome Toro, okoHYaHHE MOJIAYH JIEKTPOIHEPTHU MOKET OBITh BBHIIIOJHEHO Ha OCHOBE MCTCUCHUS pacydeT-
HOTO BpeMeHH. [[pyrumu cioBaMH, 1mojava 3JIEKTPOIHEPTHH MOXKET OBITh IMPEeKpalieHa B MOMEHT BPEMEHH, KO-
r71a B XO/I¢ TIOJaqH 3JCKTPOIHEPTHH UCTEKACT MPEABAPUTEIRHO 3aJaHHOE BpEMs BBHIKIIOYCHHSA. UTOOBI HCTION-
HATh KOHTPOJIb HAa OCHOBE PacdyeTHOTO BPEMEHH BBIKIIOYCHHUS, MOKET OBITH HACTPOCHO BPEMS BBHIKIIOUCHUS (B
nmuana3one mexay 1,0 u 5,0 ¢, npeanoururensHo Mexay 1,5 u 3,0 ¢, u Gonee npeanoyTUTENHEHO MEXAy 1,5 u 2,5
C), oTpesieNiieMoe Ha OCHOBE BpeMEHH, TpeOyeMOoro /Il TOTO, YTOOBI OOBIYHBIN MOJIE30BATEh BBHITIOIHWII OJUH
aKT BIOXa.

IIpumep pacdeTHOrO BPEMEHHU BEIKIIOUCHHS OyIET BKpATIIC OMMCAH CO CCHUIKOM Ha ¢ur. 9. 'opu3oHTaB-
Hasl OCh TPEJICTABIISACT BPEMs, M BEPXHSS YaCTh MOKA3bIBACT U3MCHECHUC BEIMYUHBI BJIOXA, VM HIDKHSS 9acTh IO-
kaspiBaeT FET-curnan paspsina (CooTBETCTBYIOIMIMI (hopMe BOJTHBI HANPSDKEHUS, KOTOPOE MPHIOKEHO K HArpy3-
ke). B aToM mpumepe cHavana, Korjia Ha OCHOBE BBIXOJHOTO CHUTHaNA aatduka 20 BIoxa (BeTHMYMHA BOXA WU
CKOpPOCTh BIOXa) ONPEACTACTCS, YTO BJOX HAYaJCs, HAaYalach Mojaya dJIeKTPOIHEPTHU Ha HArpy3ky. B ¢ur. 9
BpeMs t2 TpejcTaBIsieT MOMEHT BPEMEHH, KOT/Ia BAOX 3aBEpIlcH. B ciyyae MpUMEHEHHsT paCUECTHOTO BPEMEHU
BBIKJTIOUCHHUS, XOTS 3aBEpIICHNE BIOXa (QaKTHUECKH OIMPEAesICHO BO BpeMs t2, TIOCIIe UCTSUEHHS MPEIBAPHTEb-
HO OTIPENIEIEHHOTO PacdyeTHOTO BPEMEHH BBIKIIOYCHHS (37eCh BpeMs tl), mogada 3JEKTPOIHEPTHH NPUHYIH-
TeNbHO MpekparmmaeTcs. Eciin pacueTHOE BpeMs BBIKIIIOYSHHUS HACTPOEHO, KaK OMMCAHO BHIIIE, MOKHO COKPATHTh
BapHaIMIO KOJMYECTBA TCHEPHPYEMOTO a’p030Jsl BCAKHHA pa3, KOTJa IMOJBOAUTCS 3JIeKTpodHeprus. IlosTomy
MOJKHO YJIY4YIIHTh BIECYATICHHUE IOIB30BaTENs OT BABIXaHUSA adpo3oisi. KpoMe Toro, MOCKOIBKY MpeqoTBpamia-
eTCsl HeIPephIBHAS T0Aava JIEKTPOIHEPTHH HA HArpy3Ky 125 B TeueHHe ATUTEITHHOTO BPEMEHH, MOXKHO IIPO-
JUIITB CPOK CITy>KOBI Harpy3ku 125.

Kpome Toro, cxema 50 ympaBieHHss MOXET OBITh BBIIOJHCHA TaK, YTO CIIOCOOHA MOJYYaTh 3HAYCHUS,
HUMCIOIIUE OTHOIIICHUE K MapaMeTpy pabOoThl HAarPY3KH BO BPEMs OJJTHOTO aKTa 3aTsDKKH, YU BRIBOJUTH CyMMAapPHYIO
BCJIMYHMHY MOJTYYCHHBIX 3HAYCHUU. J[pyTUMH CIIOBAMU, CXeMa YIPABJICHUS U3MEPSIET KOJIMYECTBO MOIBEACHHOM
K Harpy3ke 3JCKTPOIHEPTHH, MPOJODKUTSIFHOCTh Pa0OTHl HATPY3KUA M T.J. BO BPEMs OJHOTO aKTa 3aTSDKKH.
[IponomKuTeTbHOCTh PabOTHI MOKET MPEACTABIATE COO0H CyMMy MEpHOIOB BPEMEHH, KOT/Ia TIOABOJUTCS MM-
MyJIbC JEKTpodHeprun. KpoMe Toro, cxema ympaBiieHHsI MOXET OBITh BRITIOJIHEHA TaK, YTO CIIOCOOHA U3MEPATH
KOJIMYECTBO HMCTOYHHWKA BIBIXa€MOTO KOMIIOHEHTa, PAacXOAyeMOTO 3a OIMH aKT 3aTSDKKH. Pacxosl MCTOYHMKA
BJIBIXaEMOT'0 KOMIIOHEHTa MOKET OBITh OIICHEH, HAlIpUMeED, M0 KOJIMYECTBY MOABEICHHON Ha HATPY3Ky JICKTPO-
sHeprud. B cirydae, KOraa MCTOYHHUK BIBIXa€MOTO KOMIIOHEHTA MIPEACTABIIET COOOH KHUIKOCTh, PACX0] HCTOY-
HHUKa B/IBIXaeMOT0 KOMIIOHEHTa MOJKET OBITh BBIBE/ICH Ha OCHOBE IO MEHBIIIEH Mepe Beca NCTOYHHKA BIBIXaeMO-
o KOMITOHEHTA, OCTAIOIIErOCs B pe3epByape, MM MOXKET OBITh BEIBEIICH HA OCHOBE IO MCHBIICH Mepe BBIXOJ-
HOTO CHTHAJIa aTYMKA, KOTOPBIA U3MEPSIET BBICOTY YPOBHS KHJIKOTO MCTOYHUKA BABIXacMOI'0 KOMIOHEHTa. [1a-
pameTp pabOThI HATPY3KH BO BPEMs OHOTO aKTa 3aTSKU MOXKET OBITh BBIBEJICH HA OCHOBE MO MCHBIICH Mepe
TEeMIepaTyphl HArPy3Ku (HAIpUMEp, [0 MEHbBIIEH Mepe OHOW XapaKTePUCTUKU M3 HaWOONBIICH TeMIIePaTyph
HArpy3KH, KOJUYECTBA BEIICICHHOTO HArPYy3KOH TEIUIa, H T.J., B IEPUOJT aKTa 3aTSKKH).

JlomomHUTEIBPHOE ONMCaHUE KOHKPETHOTO MPUMepa pabOThl HA OCHOBE BBIXOJHOTO CHT'HAJA JATYHKA BJIO-
xa Oyzer cnenano co cchuikoit Ha ¢ur. 10. dur. 10 npeacTaBiseT BUI, CXeMaTHUSCKH WIUTFOCTPUPYIONIUI B3an-
MOCBSI3b MEXIY BBIXOJHBIM 3HAUCHHEM JaT4dMKa BIOXa M HANPsDKEHHEM, KOTOpOoe MPHUIOXKEHO K Harpyske. B
3TOM IpuMepe cxema 50 ympaBiieHHsS IETEKTHPYET, SBISETCSA JIH BBIXOTHOE 3HAUCHHE NAaTYMKA BIOXa PaBHBIM
MepBOMY KOHTpOJIbHOMY 3HaueHHI0 O] Wiy mpeBBIIAoNnIM ero, Wik HeT, U B cIydae, KOTJa BEIXOJHOE 3Hade-
HHE SBIIACTCS PaBHBIM KOHTPOJIFHOMY 3HAUEHUIO MM MPEBBIIIAET €T0, CXeMa YIPaBICHUS ONPEAETIeT, YTO aKT
BJI0Xa OBLI BBITIOJHEH. B 3TOT MOMEHT BpeMeHH cpadaThiBacT 3aMpoc UCTOYHHKA MUTaHus. CXeMa ynpaBiIeHUS
JICTEKTUPYET, SIBIIICTCS JIM BRIXOJHOC 3HAUCHHUE JAAaTYMKA BJIOXa PABHBIM WJIM MEHBIINM, YeM BTOPOE KOHTPOIb-
Hoe 3HaueHue O2, WK HET, U B clIy4ae, KOTJa BBIXOJHOC 3HAYCHHUE SBJSICTCS PABHBIM HIIM MCHBIITUM, YeM KOH-
TPOJIBHOE 3HAUCHHE, CXCMa YIPABJICHUS ONPEACIICT 3T0 KaK MOMCHT BPEMCHH IPEKPALICHUS TTOIaYH dJICKTPO-
SHEPTHUH.

B xauectBe mpumepa, cxema 50 yrnpaBlieHHUs] MOXET OBITh BEITIOJIHCHA JJIs JCTCKTUPOBAHUS BIOXA TOJIBKO
B CiIydae, KoTJa a0CONIOTHAS BEIMYHMHA BBHIXOJHOTO 3HAYCHHUS JAaTUYWKA BIOXA SBIIETCS PABHOW MEPBOMY KOH-
TponbHOMY 3HaueHnio Ol wim mpeBbimaiomei ero. [TockonbKy IeTeKTHpOBaHHUE C HCIIOIB30BAHUEM BTOPOTO
KOHTPOJBbHOTO 3HaueHUs O2 mpeacTaBisieT cOO0H JeTEeKTUPOBAHKE [UIS BEITIONHEHUS TIepexoia OT COCTOSHUS, B
KOTOPOM Harpyska yxe JeHCTBYeT, K COCTOSIHHIO, B KOTOPOM Harpy3ka He JIeHCTBYeT, BTOpOe KOHTPOJIBHOE 3Ha-
genre O2 MokeT ObITh MEHBIIINM, Ye€M TIEpBOE KOHTPOJIbHOE 3HaueHne O1.

B oTHOMmIEHNM pexiMa JeHCTBUS Harpy3KH, HATIPUMED, B cliydae, KOTAa 3HaYCHNE HAMPSDKEHIS HCTOYHHKA
MUTAHUS SBISCTCS OTHOCUTEIBHO BBHICOKUM, IIMPHHA UMITYJIbca BO BpeMss PWM-ympaBneHus MOXeET OBITh Cre-
naHa Ooliee y3KOW (CMOTPH CPEIHIOI YacTh Tpaduka B ¢ur. 10), u B ciryuae, KOTAa 3HAYCHUE HAMPSDKCHUS UC-
TOYHHMKA NMUTAHHS SBJISIETCS OTHOCUTEIHHO HH3KUM, NIMPHHA UMITYJIbCa BO BpeMs PWM-ymnpaBieHus MOXeET
OBITH czenana OoJiee IUPOKOI (CMOTPU HIDKHIOIO yacTh rpaduka B ¢ur. 10). B npuHnune 3HaueHue Hanpsoke-
HUS KICTOYHHKA IMUTAHWS CHIYKACTCS IO MEPE CHIKCHHUS YPOBHS 3apsijia UCTOYHUKA MUTAaHUs. [[03TOMY B OJTHOM
BapHaHTC WCIOIHEHUS TMPEIMOYTHTEIBHO KOPPEKTHPOBATH KOJIUYCCTBO JJICKTPOIHEPTHH COTIIACHO 3HAYCHUIO
HaNpsDKEHUS] UCTOYHMKA NMUTAHWUSA BO BCEX TaKWX CHUTyalusx. Hampumep, corimacHO 3TOMY CIOCOO0Y KOHTPOJIS
MOJKHO cZeTaTh (pakTHiyeckoe 3HaUEHHE HANPKCHHUA (DIICKTPOIHEPTHH), TOABOANMOTO K Harpyske, B ciydae,
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KOT/1a 3Ha4eHHEe HaNpsDKEHHUsS MCTOYHUKA ITUTAHUS SIBISETCS OTHOCUTENBHO BBHICOKHM, TAaKUM K€ WIH IO CyIIe-
CTBY TakMM e, KaK B Cilyyae, KOTJa 3Ha4CHUE HAIPsHKCHUS] UICTOYHNKA MTUTAHUS SIBISIETCS. OTHOCUTEIIFHO HU3-
kuM. Kpome Toro, sIBIsieTCs MPEANOYTHTEIHHBIM BbIMTOJIHEHHEe PWM-ynpaBiieHust ¢ HCIOJIb30BaHHEM Ooliee
JUTATENIEHON TPOJOIDKUTEIFHOCTH BKIIFOUCHHUS B ClTydae, KOT/Aa 3HAUYCHHE HANPsDKEHUS UCTOYHUKA MMUTAHUS SIB-
nsietcs 6oee HU3KUM. COTTacHO 3TOMY CIIOCO0Y YIIpaBIeHHS, HE3aBUCHUMO OT OCTATOYHOTO KOJMYECTBA ITOIBO-
JIUMOM 3JIEKTPOIHEPTHUH, CTAHOBUTCS BO3MOXKHBIM HaJUIeXKalee KOPPEKTHPOBAHIE KOJTHIECTBA a>pO30JIs, TeHe-
pHpyEeMOTro BO BpeMs aKTa 3aTsDKKH. ECin KoIMdecTBO a3po30J1s, KOTOPOE TEHEPHPYETCs] BO BPEMS aKTa 3aTsK-
KM, IeJTaeTCsI TOYTH PAaBHOMEPHBIM, MOKHO YIIYUIIIUTE BICYATICHHIE MOJIH30BATENSA OT BIBIXAHUS a3P0O30JIs.

(a2) Yrpasnenue msnydenueM csera or LED n npounx.

I'enepupyromiee BIbIXaeMbIil KOMIIOHEHT YCTPOMCTBO COIJIACHO HACTOSILEMY BapUAHTY HCIIOIHEHHS MO-
JKET TPEJICTABIATL COOOH YCTPOHCTBO, B KOTOPOM CBeTOoM3Iy4aromuii 0stok 40 (cmotpu dur. 1 u T.1.) neiictByer
creyronuM obpasom. OHaKO, Kak OMUCAHO BBIIIE, TAK)KE BO3MOXKEH BBIBOJ MH(OPMAIUH TI0JIb30BATEIIO Ta-
KAMH CPEICTBAMH OIOBELICHHUS, KaK 3BYK WM BHOpalus, BMeCTO m3inydeHus ceera. dur. 11 mpencrasmser
OJI0K-CXeMY, WIITIOCTPUPYIONIYI0 KOHKPETHBII MpUMep paboThl TeHEPHUPYIOMIETO BIBIXaeMbIi KOMIIOHEHT yCT-
poiictea 100.

Cuauana, 8 CTAJIMU S101, cxema 50 ynpasnenus (cMoTpu GUT. 3) IETEKTUPYET, ObUT JIM HadaT BIOX. B
ciydae, Korna Hadajao BIoxa He OblIo oOHapyxkeHo, cxeMa 50 ynpasnenus nosropsier CTA/IMIO S101; Torma
KaK B cllydae, Korja OblUTo IETEKTHPOBAHO HAadalo Boxa, cxema ynpasieHnus nepexonut k CTAAMN S102.

3arem, B CTAJIMU S102, cxema ympaBieHUs MOTy9daeT 3HAYCHUE Vp, TIOJBOTUMOTO OT UCTOUHUKA 10 -
TaHUS HANPSDKCHUS, U ONpEHCIsieT, SBISETCS MOMYYCHHOE 3HAUYCHUE OOJBIINM, YeM 3HaYCHHE KPHUTHUECKOTO
paspsiaHOTO HampspkeHus (Harpumep, 3,2 B) ncrounnka 10 mutanus. [1ockosbKy cHTyals, Te 3HAUYCHUE Vi
HarpsOKeHUS. UICTOYHMKA 10 MUTaHUS SBISETCS PaBHBIM WIIM MEHBIINM, YeM 3HAYCHUE KPUTHYECKOTO Pa3psiIHO-
TO HaIpsDKEHMs, 03HA4aeT CiIydai, IIe 0OCTATOYHOE KOIMYECTBO MOJABAEMOM AJIEKTPO3HEPTUH SBISIETCS HEAOC-
tarounbM, B CTAJIMUM S122 cxema ympaBieHHs yIpaBisieT CBETOM3Iy4YaromuM 61okoM 40 Tak, 4To CBETOM3-
Jydaromuii OJIOK M3ITy4aeT CBET B IIPEABAPUTEIHHO ONPE/ICIICHHOM peKiMe. bosee KOHKpeTHO, Hanpumep, cxe-
Ma YTIPaBICHUS MOXET YIIPABIATh CBETOM3IYUAIONINM OJIOKOM TaK, YTO CBETOM3IYJAIOIINI OJIOK MHUTaeT Kpac-
HBIM.

B cnygae, korma B CTAIIMU S102 ompeneneHo, 4TO OCTATOYHOE KOJIMYECTBO MOJIABAEMOM JJICKTPOIHEP-
THH SBISIETCS AOCTATOYHBIM, IIOCKOJBKY 3HAYCHHUE Ve HATPSDKCHUS UCTOYHUKA ITHTAHUS SBISETCS OOJBIINM,
4eM 3HaYeHHe KPUTHYECKOTO pa3psaHoTo HampspkeHus, u 3ateM, B CTA/IMU S103, cxema ynpaBieHuUs onpee-
JSIET, SIBIISICTCS] M 3HAUYEHUE Vi, HAUPSHKCHHUS MCTOYHUKA MUTAHMSA OONBIINM, YeM 3HAYCHHE KPUTHYECKOTO
Pa3psAHOTO HAIIPSHKEHUS, ¥ ABJISIETCSI M PaBHBIM WIIM MEHBIINM, YeM 3Ha4CHUE, IT0JTydYeHHOE BEIUUTAHHEM A U3
HaNpsKEHUs MOJIHOTO 3apsija, unu HeT. Kpome Toro, A mpeacraBiseT MojoKuTenbHOe 3HaueHHe. CoriacHo
TOMY, HAXOAUTCS JIM 3HAUCHHUE Vy,y HANIPSDKEHUS ICTOYHUKA TIUTAHUS B 9TOM JIMAla30He, ONpeAeNseTcs, Clery-
€T JIM BKJIIOYATh Mojady 3JeKTposHeprun co 100%-Hoi MpoI0oKUTEIBHOCTBIO BKIIIOUEHHS, KaK Oy/IeT OIHCaHO
HIDKe. B ciydae, koraa 3HaueHne HANPSDKEHHUST HCTOYHMKA MIUTAHUS HAXOIUTCSl B COOTBETCTBYIOIIEM JINAIla30He,
B CTAINN S104 nonaua snexTposHeprun BuinonHsAeTcs co 100%-HON MpOMOMKHUTENBHOCTBIO BKIIIOYEHUS.
Xots 6e3 orpaHUYEHUs, B Ka4eCTBE MPUMeEpa, CBETOM3Tydaroniiii 610k 40 MOXKET yIpaBiATbECSA Tak, U4TO Iepe-
xomuT k cuHelt napukanuu (CTAINA S105).

Mexny TeM, B ciaydae, korma B CTAJIMN S103 onpeneneHo, 94To 3HAYCHHE Vp, HATPSHKCHHUS UCTOYHUKA
TTUTaHMS HE HAXOJUTCS B BBIMIEYTOMSHYTOM nuamna3one, B CTAJIN S123 cxema ynpaBieHHS ONPEAEIseT, SB-
JISIETCS JTH 3HAYCHUE Vpyy HAIPSHKCHNS UCTOYHMKA MTUTAHUS OONBIINM, YeM 3HAUCHHUE, TTOTyYCHHOE BEIYUTaHUEM
A W3 HanpsDKEHUs! TIOJHOTO 3apsijia, ¥ SIBJISICTCS JIM PaBHBIM WIJIM MEHBIINM, Y€M HalpsDKeHHUS MTOJTHOTO 3apsija,
Wi HeT. Ecnu 3HaueHue HampsDKeHUs UCTOYHMKA MUTaHUS HAaXoOuTcs B 3ToM auanasone, B CTAIVU S124
CXeMa YINpaBJEeHUs MOJAeT 3JIEKTPOIHEPTHIO ¢ Hcnonb3oBanueM PWM-ynpaBienus, TeM caMbM oOecrieunBas
TIOCTOSIHHBIH KOHTPOJIb TUTaHMUSI.

B nacrosimem Bapuante ucnonnenus, B CTAIINUN S106, Bpemst Ti Bnoxa BeictaBisercs Ha "0", u mocie
aroro, B CTAJIMU S107, k Bpemenu Ty Baoxa mobaBisieTcst At, TeM caMbIM OOHOBJISIETCS BpeMs BIIOXa.

3arem, B CTAJIMU S108, cxema ynpaBiieHHsI ONPEAEIISET, ObUIO JIM IETEKTUPOBAHO OKOHYAHHE BJIOXA, U B
cilydyae, Koraa OBIJIO JIeTEeKTHPOBAaHO OKOHYaHME BJoXa, cxema ympasieHus nepexoaut k CTAJIMN S109, u
MpeKpalaeT nofaady 3JEeKTPOIHEPTHH Ha HArpy3Ky. Mexxay TeM, Jake ecIl OKOHYaHUe BOXa He OBLIO JeTeK-
TtrpoBaHo, To eciiu B CTAJIMU S128 ompeneneno, 4to BpeMs T BIoxa sIBISIETCS paBHBIM WM 00Jiee ITUTENb-
HBIM, YeM TIpEJBAPUTEIHHO OTPEICIICHHBIM BEpXHHUN Mpeaesl BpeMEeHH, cXxeMa yrpaBieHus: nepexoauT Kk CTA-
JANN S109, 1 mpexpamaeT noaqy JIeKTpOdHeprur Ha Harpy3Ky. 3atem, B CTAJIMU S110, cxema yrmpaBiieHus
BBIKJTIOYAET CBETOMITYJArOIIHiA 0J10K 40.

B CTAZIMU S111 obHoBmstercst cymmapHoe BpeMs T . Jlpyrumu cioBamu, K cyMMapHOMY BpeMeHH T 10
9TOr0 MOMeHTa J100aBisieTcst BpeMst T TeKyIero BIoxa, B pe3yJibTaTe 4ero OOHOBIISICTCS CyMMapHoe BpeMs T 4.
3arem, B CTAJIM S112, cxema ynpaBieHus onpeemnseT, NpeBbllIacT 11 CyMMapHoe BpeMs T, npeaBapurens-
HO OIpeJeNeHHOE JaHHOe BpeMs Broxa (Hampumep, 120 c). B coyuae, korna cymMmapHoe BpeMsl HE TIPEBBIIIAET
JAaHHOE BpeMs BJI0Xa, CXeMa YIpPaBIEHUs ONpEeAeNseT, YTO BO3MOKHO HENPEPhIBHOE NMPUMEHEHNE, U BO3Bpalla-
eTcs Kk nocnenoBarensHocTy Aeiicteuit ot CTAJIU S101. Mexnay TeM, B ciydae, KOrja CyMMapHoe BpeMs Tx
TIPEBBIMIACT JaHHOE BPEMs BIOXa, CXeMa YIPABJICHUS OIEHMUBACT, YTO UCTOYHHUK apoMaTa B apOMAaTHU3UPYIOIIEM
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6noke 130 maM B MCTOYHMKE a’po30Iisl B pe3epByape 123 siBsieTcsl HeJOCTaTOYHBIM HMIIM BBIPAOOTaHHBIM, U OC-
TaHABIIMBAET MOJauy SHEPTUH Ha Harpy3Ky B onucsiBaemoit mozxe CTAIUU S115.

Mexay Tem, B cify4dae, KOrzia CyMMapHOE BpeMs IIPEBBIIIAeT JaHHOE BpeMs BIOXa, CXeMa yIpaBlIeHH Jie-
TEeKTHpYeT, OblT U HavatT BaoX, B CTA/IMU S113, u onpenensier, MpoIoJDKaics JIX BIOX B TCUCHHUE TIPEIBAPH-
TEJIHHO OMpeneeHHoro BpeMenu (Hampumep, 1,0 ¢), B CTAAMU S114, u ecnu onpenesieHo, 9To BAOX MPOa0I-
JKaJics B TEUCHHE MPEeABAPUTEIHHO ompesesieHHoro BpeMenn wim noiabine, B CTAJIMU S115, cxema ympagsie-
HUS 3alpelnaeT Mmojaavy JIeKTPOdHEpTHH Ha Harpy3ky. B atom ciydae, 8 CTAJIMU S116, aToO1 HHGPOPMHUPO-
BaTh O BBIMICYIIOMSHYTOM COCTOSIHAM 3allpEHICHUN MOJaud AJIEKTPOIHEPTUH, CXeMa YIPAaBICHHS YIPaBISICT
CBETOM3IIYYAIOIINM OJIOKOM TaK, YTO CBETOMITYyHAIONIHH OJIOK U3JIy4aeT CBET B IIPEIBAPUTEILHO ONPEICICHHOM
pexuMe (HampuMep, MUraeT CHHUM), M 1T0CJIe UCTEUYEHHs INpeBapUTEeNIbHO omnpeaeneHHoro spemeny, B CTA-
AU S117, cxema ynpaBieHHs] OTMEHSIET COCTOSIHUE 3alpelIeHUH MOJauu dJeKTpodHepruu. OgHako, BMECTO
WCTEUCHHS TPEJIBAPUTEIBLHO OIPEACICHHOTO BPEMEHH, MOXET OBITh NMPUMEHEHa 3aMEHA apoOMaTH3HPYIOIIETO
omoka 130 wiu KapTpuHKHOTO O010Ka 120 Ha HOBBIH, WU MOMOJHCHUE HCTOYHUKA apOMaTa WM UCTOYHHKA a3-
O30, KaK yCIOBUE ATl OTMEHBI COCTOSIHUS 3alpelleHuH nojgadu >nekrpo3nepruu B CTAJIUN S117.

CoOTBETCTBEHHO OITMCAHHOM BBIIIE CEPHUU OMEPAIHii, COTIIACHO OCTaTOYHOMY YPOBHIO 3apsiia HCTOYHHKA
MUTaHUS HaJUIeKAITIM 00pa3oM N3MEHSETCS PeXUM pabOThI HarPy3KH, U TIOJIB30BATENIF MOXKET MTOHATH TEKyIlee
cocTossHHE PabOThl TEHEPHUPYIOMIETO BIBIXaeMBIH KOMIIOHEHT YCTPOHCTBAa MOCPEACTBOM CBETOM3IYYArOIIETO
6moka 40.

(a3) Yopasnenne paboToii Ha OCHOBE TeMITEpaTyphl HCTOUYHUKA TTUTAHWSL.

I'enepupytomiee BObIXaeMbId KOMIIOHEHT ycTpoiicTBO 100 COTIIaCHO HACTOSINEMY BapHaHTY WCIIOTHEHUS
MOJKET OBITh BBIITOIHCHO YIS ONPECIICHHS, HAXOIUTCS U TeMreparypa Ty, NCTOYHUKA IUTAHWS B MPEIBapH-
TEJNBHO OMPECICHHOM TEMIICPAaTypHOM JUANa30HE, M ONPEIACICHHUS, BHIMOIHATh JIU WK HET MPEIBAPUTEIIHHO
OTIpeJIeTICHHYIO Ollepalllio, Ha OCHOBE pe3yJibTaTa omnpeneneHus. B ¢ur. 12 moka3ansl KOHKpETHBIC TPUMEPEI
TEeMITepaTypHBIX AMANa30HOB. B 5TOM nprMepe HaCTPOEHBI CTYIICHN OT IEPBOTO TEMIIEPATYPHOTO INara3oHa J1o
YEeTBEPTOr0 TeMIlepaTypHOro nuanasoHa. OIHaKO MOTYT OBITH HACTPOEHBI HE BCE M3 YETHIPEX, a TOJBKO OJIVH,
JIBA WJIM TPH U3 HUX.

[TepBrIii TeMIIEpaTypHBIN JUATIA30H MPEICTABIAET COO0H TeMIepaTypHbBIH AUana3oH, MMEIOIIUNA OTHOIIIe-
HUE K pa3pericHui0 JUArHOCTHKH ¢ ucmoiibzoBaHneM SOH (cocTossHWE MCTIPaBHOCTH), MPEIACTABIIIONMIEH CO-
CTOSTHHE pabOTOCTIOCOOHOCTH HCTOYHUKA MUTAHUS, U UMEET BepXHUH nipenen Tla TemnepaTypsl B HIDKHUH TIpe-
nen T1b temmepatypsl. KoHKpeTHBIE YHCIEHHBIE 3HAUEHUS BEPXHETO MIpe/ielia TEMIIEPaTyphl U HIDKHETO Tpee-
Jla TeMIIEPaTypbl MOTYT OBITh HACTPOEHBI Ha/iexkamuM obpazoM. Kpome toro, emunureit SOH moxeT ObITh
(%). B aTom ciyuae, npu nonymenun, uto SOH HOBOrO ycTpoiictsa coctasiser 100 (%), SOH, korna ycTpoi-
CTBO OBLIO W3HOIIEHO JI0 TAKOTO COCTOSIHHSA, YTO 3apsijika M paspsil 3aTpyAHUTENBHBI, MOXKET OBITh HACTPOCHO
Ha 0 (%). Kpome Toro, B mopsizike erie oHOro npumepa, B kadectse SOH MoxeT OBITh HCIIOJIB30BaHO 3HAUCHHE,
KOTOpOE TOJTy4aeTcst JeJICHNEeM TeKYIIeH eMKOCTH TIPH MOJHOW 3apsKe Ha €eMKOCTh TIPH MTOJIHOM 3apsiiKe HOBO-
TOo yCTpoIcTBa.

Bepxuuit npenen Tla TeMnepaTypbl He SBISETCS OrPAaHHYCHHBIM, W, HAIIPUMEDP, C YUETOM TEMIICPATYPHI,
NP KOTOPOH CYIIECTBYET BO3MOXKHOCTH TOTO, YTO CTPYKTYPHI W/WIIM COCTaBBI JIEKTPOJOB M DJICKTPOIUTHIC-
CKOTO PacTBOpa WCTOYHHWKA THTAHHUSI MOTJIH OBl M3MEHATHCA (MM TEMIIEPATypHI, IPU KOTOPOH M3MEHEHHE CTa-
HOBHTCS 3aMETHBIM ), TEMIIEPATYPHI, IIPH KOTOPOIl CYIIECTBYET BO3ZMOKHOCTh TOTO, YTO MOT OBI BBIIEIATHCS Ta-
3000pa3HbBIA MPOAYKT pa3ioxKeHHUs (WIN TEMIEpaTypsl, P KOTOPOU BBHIJCIIEHUE CTAHOBUTCS 3aMETHBIM), WIIH
TOMY ITOTOOHOM, BEPXHUI MpeeN TeMIIepaTypbl MOKET OBITh HACTPOEH Ha 0ojee HU3KOE 3HAUYEHHE, YeM COOT-
BETCTBYIOIIAs TeMIiepaTypa, win paBHoe ei. Ecin SOH monmyvaercst mpu temmnepaType, paBHOH WM OoJiee BbI-
COKOH, ueM BepxHU mpenen Tla Temmeparypsl, TO, MOCKOJBKY BIUSHUEC TEMIICPATYPHI SBISCTCS CHIIBHBIM, 3a-
TPYAHUTEIHHO MOYYUTh aICKBATHBINA PE3yJIbTAT JUATHOCTHKH JCrpajallui. B kadecTBe 0IHOTO mpuMepa, TeM-
nepatypa Tla moxer coctaBisate 60°C. Ecnu TeMnepaTypHsIil [uana3oH HaCTPOEH, KaK OMMCAHO BBIIIE, AMAr-
HOCTHKA JICTPAJAllid MOXKET OBITH BHITIONHCHA B JHMANa30HE, B KOTOPOM U3MCHEHUE CTPYKTYPHI HCTOYHHKA TIH-
TaHMS U TOMY IOJIOOHOTO HE NMPOMCXOAUT, U MPEJOTBpAIAeTCs BhIAEICHHE ra3000pa3HOro MPOIYKTa pas3iioxke-
HUs. [103TOMY MOKHO MOJYYIHTD aJIeKBaTHBIN Pe3yIbTaT JHATHOCTHKH JeTPaIaliy.

Hanpumep, ¢ ygeTom TemmnepaTypbl, IpH KOTOPOH CYIIECTBYET BO3MOKHOCTh TOTO, YTO CHIKCHHE BBIXOI-
HOW MOIIHOCTH, O0YCIIOBIEHHOE HU3KOW TEeMIIEpaTypoil, MOTJIO OBl CTAHOBHUTHCS MPEOOIagaronuM 10 CpaBHe-
HUIO CO CHWXeHHeM, oOycioBieHHbIM SOH (umm teMmrepaTtypoi, pu KOTOPOW OHO CTAaHOBUTCS 3aMETHBIM),
HKHUA nipenen T1b teMrmeparypbl MOXeT OBITh IPUHAT 0OJiee BRICOKUM WM PaBHBIM COOTBETCTBYIOIIEH TEM-
neparype. Hanpumep, Temneparypa T1b cocrasmser 15°C. Kak mpaBwiio, s mosrydeHus: pe3yiabTatoB SOH
MPUMEHSETCS TTOKa3aTelb, TOKA3BIBAIOIINN YXYIIIICHUE COCTOSIHUAS €MKOCTH HCTOYHHKA 10 MUTaHUS, TAaKOE KaK
CHI)KEHHE BBIXOAHOW MommHOCTH. [loaToMy B TemmepaTypHOM AWama3oHE, B KOTOPOM CHHIKCHHE BBIXOJHOM
MOIITHOCTH BBI3BIBacT He TONbKO SOH, 3aTpyIHUTENBHO MONYYUTh aJICKBATHBIA PE3yIbTAaT TUATHOCTUKHU JeTpa-
Januy. J[pyruMu ciIoBaMU, €CIM THArHOCTHKA JCTPaJalii SBISCTCSA JOIMyCTUMON TOJIBKO B CITydae, KOTJIa TeM-
nepaTypa UCTOYHUKA THTAHWS HAXOMUTCS B TICPBOM TEMIIEPATYpPHOM JAHMANa30HE, KOTOPBIH OMpEAensIeTCs 10
BepxHeMy mpezeny Tla TeMrepaTypsl U HIKHeMY nipeneny T1b TeMmepaTypbl, MOXXKHO MUHHUMHU3HPOBATH BIIHS-
HHUE TeMIIepaTyphl HCTOYHMKA MTUTAHUS Ha Pe3yJIbTaT IHArHOCTUKHU Aerpaganni. 1103ToMy cTaHOBHUTCS BO3MOX-
HBIM TIOJTy49€HHUE aJJeKBaTHOTO Pe3ybTaTa IUAarHOCTUKHU JETPadallii.
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Bropoii TemniepaTypHBIi TUana3oH NpeacTaBiIseT coOOH TeMIepaTypHBIH Anana3oH, UMEIOIIUI OTHOIIIe-
HHE K 00€CIICUCHHIO BO3MOKHOCTH Pa3psijia HICTOUYHHKA IMUTAHKs, U UMEET BepXHUH npeaen T2a TeMneparypsl U
HIDKHAN mpenen T2b temmeparypsl. KoHKpeTHbIE 4HCIEHHBIE 3HAUYEHHMsS BEPXHEro Ipelena TeMIEpaTyphl H
HIDKHETO TIpeJiesia TeMIIEpaTypbl MOTYT OBITh HAaCTPOEHBI HajuIexamuM obpazom. Hampumep, BepxHuil npenen
T2a TemmepaTypbl MOXKET ObITh HACTPOEH HA OCHOBE TOTO K€ KOHTPOJBHOTO MapaMeTpa, Kak M JUIl BEPXHETO
npenena Tla TemmepaTypsl IIEPBOrO TEMIIEPATypHOTO Anamna3oHa. B kauecTBe mpumepa, Temneparypa T2a mo-
ket cocTaBiaTh 60°C. Kpome Toro, B KauecTBe €Ile OJHOTO MpUMepa, BEpXHHM npenen T2a TemnepaTypsl Mo-
JKET OTIIMYaThCs OT BepxHero mpenena Tla temmneparypsl. Hampumep, ¢ ydueroM TemmnepaTypsl, IpH KOTOPOM
CYIIECTBYET BO3MOXKHOCTb TOTO, YTO BHYTPEHHEE CONPOTUBIICHHE MOTJIO OBl Ype3MEPHO BO3PACTAThH BCIIECICTBUE
KOaryJsiuy 3JIeKTPOJUTHUECKOrO pacTBOPa WM MOHHOW JKUAKOCTH HUCTOYHUKA NMUTAHUSA (UIM TEMIEpPaTypBl,
IpU KOTOPOH IHOBBIIIEHHE BHYTPEHHETO CONPOTUBIICHHS CTAHOBUTCS 3aMETHBIM), HIDKHHN mpenen T2b temre-
patypsl MOXET OBITH HACTPOECH Ha BEJIMYMHY, 0OJee BHICOKYIO WM PaBHYIO COOTBETCTBYIOIIEH TeMmImeparype.
Temneparypa T2b mMoxer cocraBinsTh, Hanpumep, -10°C. TTockonbky BTOpoii TeMIepaTypHBIH AHANa30H, KOTO-
pHIi ompenenseTcs 1Mo BepxHeMmy npeneny T2a TemmepaTypbl M HIKHEMY Ipeaeiry T2b temmepaTypsl, mpea-
CTaBJII€T COOOH HMana3oH, B KOTOPOM CTPYKTYPBI W/HIIM COCTaBbI 3JIEKTPOAOB U JIEKTPOIUTHYECKOTO pacTBOpa
WCTOYHMKA ITUTAHWS HE U3MCHAIOTCS, U KOATYJIAIHA JIEKTPOJUTHIECKOTO PacTBOpa MM MOHHOW KHIKOCTH HC-
TOYHMKA MUTAHUS HE IPOUCXOANUT, MOXKHO MOBBICUTH HAJIS)KHOCTh UCTOYHMKA IUTAHUS B OTHOIICHHUH Pa3psiza, U
YIUIMHUTB CPOK CITYKOBI HCTOYHUKA TUTAHUSL.

TpeTwii TeMIepaTypHBIH AWANa30H MPEICTaBIseT COO0OH TeMITepaTypHbBIN AWAaa3oH, UMEIONUH OTHOIIIe-
HHE K 00ECIICUYCHNIO BO3MOKHOCTH 3apsiIKi NCTOYHNKA TIUTaHUS, U MMeeT BepxHuil npeaen T3a Temneparypsl u
HKHAN npenes T3b remnepatypsl. [1ogoOHO BEIIIEYIOMSHYTHIM ANMaa30HaM, KOHKPETHbIE YHCIICHHbIE 3HaYe-
HHS BEPXHETO IpeZieia TEMIIEPAaTyphl M HIDKHETO Mpejiena TeMIIEpaTyphl MOTYT OBITh HACTPOEHBI HaUICKAIINM
o0pazom.

Xots u Oe3 orpaHnyueHHs, HaIIpuUMep, BepxHui npenen T3a TemrepaTypbl MOXKET ObITH HACTPOEH Ha OCHO-
BE€ TOTO € KOHTPOJILHOTO NMapaMeTpa, Kak U I BepXHero npejena Tla temmneparypsl epBOro TeMIEpaTypHo-
ro muana3oHa. B xagectBe mpumepa, Bepxuuii penen T3a Temmepatypsl coctaBisieT 60°C. Kpome Toro, B kade-
CTBE €Ile OJHOTO NpHUMepa, BepXHHi mpenen T3a TemmepaTypsl MOKET OTIUYATHCS OT BepxHero mpexaena Tla
TemrnepaTypsl. Hanpumep, B ciiydae, KOoraa HCTOYHUK MUTaHUS NPEACTaBIAET COO0H IUTHI-HOHHYIO BTOPHIHYTO
6arapero, CyIIECTBYET BO3MOXHOCTb TOTO, UTO, €CJIM HANpPsDKEHUE TTOJBOJUTCS IPH HHU3KOM TeMmmeparype, Ha
MOBEPXHOCTH OTPHLATEIBHOTO AJIEKTPOAA MOT OBl OCAKAATHCA METANIMIECKUH IUTHH. C ydeToM TeMIeparypsl,
IPU KOTOPOH CYIIECTBYET BO3MOXKHOCTH TOTO, YTO MOTJIO OBl MPOSIBISATHCS TAaK HA3bIBAEMOE SBICHHUE 3IIEKTPO-
KPHUCTAJUTU3aLUH (WM TEeMIIEpaTyphl, IPU KOTOPOH AIIEKTPOKPHCTAIUIU3ANNS CTAHOBUTCS 3aMETHOW), HU)KHUH
npezen T3b Temneparypbsl MOXKeET ObITH HACTPOCH Ha 3HaueHHUe, 0ojiee BRICOKOE MM PaBHOE COOTBETCTBYIOIECH
temriepatype. Hampumep, armxauit npenen T3b temneparypst cocraBnsier 0°C. ITockonbKy TpeTHil Temrepa-
TYPHBIH JMana3oH, KOTOPBIA ompenessieTcsi BepXHUM IpeaenoM T3a temmepaTypbl U HIDKHEM mpeneioMm T3b
TEeMITepaTyphl, IPEICTABIAET COOOH AUaNa30H, B KOTOPOM CTPYKTYPBI H/MIIM COCTaBBI 3JIEKTPOIOB M AIIEKTPOIH-
TUYECKOT0 pacTBOpa MCTOUHHUKA MMUTAaHUS HE MU3MEHSIOTCS, U HE NMPOUCXOAUT 3IEKTPOKPUCTAIIIN3AIMS, MOKHO
MOBBICUTH HAJEXKHOCTh HCTOYHHKA IUTAaHMS B OTHOIICHHUH 3aps/KU, U NMPOIIHUTH CPOK CITy>KObI MCTOYHMKA ITH-
TaHMUA.

UeTBepThIii TEMIIEPATypHBIN TUATIA30H MPEICTABISAET COO0H TeMITepaTypHbBIH THUana3oH, HMEIOINH OTHO-
IIeHHEe K 0OECTIEYEHUI0 BO3MOXKHOCTH OBICTPOH 3apsAKH, M MMEET BEpXHUH npenen T4a temrmepaTypsl M HIXK-
Hui npenen T4b temmepatypsl. [logoOHO BBIIEYNOMSHYTBIM IHANa30HaM, KOHKPETHBIC YUCICHHBIC 3HAYCHHA
BEPXHETO TpeJiesia TeMIIEpaTypbl U HIDKHETO Ipezieia TEMIepaTypsl MOTYT ObITh HACTPOSHBI HaJUIEXKaIuM 00-
pasom. Kpome Toro, B 3TOM omnucaHuy ObICTpas 3apsiika MoJpa3yMeBaeT 3apsaKy, KOTopas BBIOJHSAETCS ¢ 00-
Jiee BBICOKOH CKOPOCTBIO CPaBHHUTENBFHO C 3apsAKOH, KOTOpas 00ECIeYnBaeTCsl B TPEThEM TEMIIEPAaTYPHOM JIHa-
nasoHe. B xauecTBe npumepa, ObICTpast 3apsiAka MOXKET OBITh BBIIIOJHEHA ¢ O0Jiee BEICOKOH CKOPOCTBIO, KOTOpast
COCTaBJIET BEJIMUMHY B JIBA WIN OoJiee pa3 BBIIIE, YeM IS 3apsakd. B kauecTBe mpumepa, CKOPOCTh OBICTPOH
3apsAAKH MOXKET cOCcTaBIATh 2C, U CKOPOCTh 3apsAAKH MOXKET cOCTaBIATh 1C.

Xorts u 6e3 OrpaHUUCHNUS, HAIPUMEp, BepXHUil npeaen T4a TeMnepaTypsl MOXKeET ObITh HACTPOEH Ha OCHO-
BE TOTO K€ KOHTPOJILHOTO TIapaMeTpa, Kak U Al BepxHero npenena Tla temmepaTypsl epBOro TeMIepaTypHoO-
ro muana3oHa. B xagectBe mpumepa, Bepxuuii penen T4a temmepatypsl coctaBisieT 60°C. Kpome Toro, B kade-
CTBE €Ille OJIHOTO TpUMepa, BepXHuid mpenen T4a TemmepaTypsl MOKET OTIMYATHCS OT BepxHero npexena Tla
TemrnepaTypsl. Hammpumep, ¢ yueTom TemnepaTypsbl, IpH KOTOPOH CTUMYIUpYETCs Aerpafalys HCTOYHUKA MTHTa-
HUS, €CJIM 3apsiKa BBIMOIHAETCSA C BBICOKOH CKOPOCTBIO, HIDKHMH mpenen T4b temmepaTypsl MOXeT OBITh Ha-
CTPOEH Ha 3HaueHHe, Ooyiee BHICOKOE WIIM PaBHOE COOTBETCTBYIOIIEH Temmeparype. Temneparypa T4b cocras-
nset, HarpuMep, 10°C. Tlockonbky 4eTBEepTHI TeMIepaTypHBI AUANa30H, KOTOPBINA ONpEenenseTcs BEpPXHUM
npezenoM T4a Temneparypbl 1 HIKHUM TpenesioM T4b teMmneparypsl, IpencTaBiseT co0oil anamnas3oH, B KOTO-
POM CTPYKTYpBI H/WIIM COCTABHI AJICKTPOIOB U 3JIEKTPOIUTHYECKOTO PAacCTBOPA UCTOYHUKA MUTAHHS HE M3MEHS-
I0TCS, U HE CTUMYIHMPYETCs Jerpajalus UCTOYHHKA MUTaHUA. [103TOMy MOXHO MOBBICUTH HAAEKHOCTh MCTOY-
HHKa [IUTaHKs B OTHOLICHUH 3apS/IKH, ¥ POJUINTH CPOK CITY>KObI NICTOYHHKA ITUTaHMUSI.

Beimie ObUTH ONMMCaHBl TEMIEPATypHBIE AWAA30HEI OT IEPBOTO JO YETBEPTOTO, U MHAWBUAYAIbHBIC TEM-
HepaTypHbIe AUAMa30HbI MOTYT UMETh CIICIYIOIINE COOTHOLICHUS.
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(1) B oTHOIIEHHH MEPBOTO TEMIIEPATYpPHOTO JHMAIa30HA, €ro HIDKHUM mpenen T1b temmepaTypbl MOXeET
OBITH HACTPOEH Ha 3HAaUYEHHeE, OoJiee BHICOKOE, YeM HIDKHMH mpenen T2b TemrepaTypbl BTOPOTO TEMIIEpaTypHOTO
nmuana3oHa. Kpome toro, HmwkHUE mipenen T1b TeMmepatypsl MOXeT OBITH HACTPOSH Ha 3HAUYCHHE, 00Jiee BBICO-
Koe, 4eM HibkHue mpeaensl T2b-T4b temreparyp TeMmrmepaTypHBIX JIHATa30HOB OT BTOPOTO JI0 YETBEPTOTO.
Bepxnuuii npenen Tla remnepaTypbl MOXET OBITh HACTPOCH Ha 3HAUEHHUE, TAKOE K€ WIIN TI0 CYIIECTBY TaKoe Ke,
Kak BepxHHe npenensl T2a-T4a Temmeparyp Opyrux TeMIepaTypHBIX IHANa30HOB (4TO 3HAYUT, YTO YHUCICHHOE
3Ha4YeHHEe BepxHero mpexaena Tla TemrepaTypsl BapbHpPYeT MEXIY 3HAYCHHSMH, TOTYYEHHBIMH HOBBIIICHIEM
WA CHIKCHHEM Ka)KAOTO 3HA4YCHHS JJIs CpaBHHBaeMoro oobvekra Ha 10%, ¥ 3TO ABISETCS TEM K€ CaMbIM IS
9TOrO OmKcaHus). B anbrepHaTHBHOM BapuaHTe, BepxHHU mpenen Tla Temmeparypbl MOXKET OBITH PaBHBIM HJIH
Ooyee BBICOKHM, YeM BepxHUi mpeen T2a TeMmepaTypbl BTOPOTO TEMICPATYPHOTO THANA30HA, MIIH MOXKET
OBITh PaBHBIM WU OOJIee BEICOKHM, YeM BEpXHHUH mpeaen T3a TeMIepaTypbl TPEThEro TeMIIEPaTypHOTO Tuara-
30HAa, WM MOXET OBITh PaBHBIM HJIH 00Jice BRICOKHM, YeM BepXHHH mpeaen T4a Temmeparypbl 4eTBEPTOrO TEM-
MepaTypPHOTO TUaIa3oHa.

(2) B oTHOMIEHUH BTOPOTO TEMIEPATYPHOTO JHANa30Ha, BTOPOU TEMIICPATyPHEIH TUama3oH MOXET OBITh
HACTPOEH TaK, YTOObI OBITH O0JIee MMPOKKUM, Y€M MEePBbI TEMIEPATypHBIA IUANa30H, U BKIIOYATh TEPBBINA TEM-
TepaTypHBIA TUamma3oH (CIydai, Tae OAWH AWAna30H Ha3bIBAeTCs KaK BKITIOYAIOIMINHI eIle OJMH JUara3oH, BKITIO-
YaeT CIydJaii, TIe UX BEpXHHUE MpeAesbl TEMIIEPATyPhl SBISAIOTCA OAWHAKOBBIMH, WIN WX HIDKHHE IIPEIEIbl TEM-
TepaTyphl SBISIOTCS OJXMHAKOBBIMH, U 3TO IEHCTBHUTENBHO U 3TOTO ONHCAHMs). B 0MHOM BapHaHTe OCyIIecTB-
JICHUSI HACTOAIIETO M300pETEeHUs BTOPOW TEMITEPATYPHBIH TUANa30H MOXKET OBITh HACTPOEH TaK, YTOOBI OBITH
OoJee MHUPOKKM, YeM TeMIIEpaTypHbIC THAITa30Hbl, B KOTOPHIX BO3MOXKHEI IpyTrue GyHKINH (B IPAMEPE coriac-
HO ¢ur. 12, HarpuMep, NEpBBIH, TPETHUIH U YESTBEPTHIN TEMIIEPATypHBIE TUANA30HbI).

(3) B oTHOIICHUU TPETHErO TEMIEPATYPHOTO AWANA30HA, TPETHH TEMICPATYPHBIA AHANa30H MOXKET OBITh
HACTPOCH TaK, YTOOBI OBITH 0OJICe MIMPOKKUM, Y€M TMEPBhIA TEMIICPATYPHBIA JHATIA30H, U BKIFOYAThH TIEPBBIA TEM-
nepaTypHbIi nuama3oH. Kpome Toro, TpeTwil TeMIepaTypHBIH JIHAla30H MOKET OBITh HACTPOCH TakK, YTOOBI
OBITh OOJICe IMUPOKUM, YEM YETBEPTBHIA TEMIICPATYypHBIN MUAMa30H, W BKIIOYATh YETBEPTHIH TEMIICPATYPHBIN
JrarasoH.

(4) B oTHOIIEHNH YETBEPTOTO TEMIEPATYPHOTO AMAIIa30HA, YETBEPTHIM TEMIIEpaTypHBIH JHana3oH MOXKET
OBITH HACTPOECH TaK, YTOOBI OBITH O0JIee MUPOKUM, Y€M IIEPBBIA TEMIIEPATypHBIN AHaNa30H, U BKIOYATh IEPBBINA
TEeMIEepaTypHBIA TUamna3oH. B ogHOM BapuaHTE OCYIIECTBICHHS HACTOSINETO M300pEeTeHUs, IMEePBBIA TeMIepa-
TYpPHBIN JHAana3oH MOXKET OBITh HACTPOEH TaK, YTOOBI OBITH OoJiee y3KHUM, YeM TeMIlepaTypHbIC TUana3oHbl, B
KOTOPBIX 00eCTIednBAIOTCS apyrue GyHKIUH (B IpUMepe coriiacHo ¢ur. 12, HarpuMep, TeMIlepaTypHbIe auara-
30HBI OT BTOPOTO 0 YETBEPTOTO).

Mexay mpodynM, Kak mnpaBmio, SOH-IMarHOCTHKa BBITIOTHIETCS HA OCHOBE 3JICKTPHUYECKOTO Tapamerpa
HCTOYHMKA MUTAHUS BO BPEMs pa3psjia WIA BO BpeMs 3apsKkd. B kadecTBe MpUMEpPOB ICKTPUUECKOTO Mapa-
METpa, MOTYT OBITh WCIIOJIb30BaHBI 3HAUCHHME TOKA, KOTOPBIH MCTOYHWK MUTAHHS BBIJACT BO BpeMs pa3psaa,
3HAYCHHEC HANPSHKCHUS, KOTOPOE UCTOYHUK IMUTAHHS BBIAAET BO BPeMs pa3psjia, 3HAYEHUE TOKA, C KOTOPBIM HC-
TOYHHK MUTAHHS 3apsDKACTCS BO BPEMs 3apsIKU, 3HAYCHHE HAIPSDKCHUS, KOTOPOE MOJBOIUTCS K MCTOYHHUKY
TIUTAaHUS BO BpeMS 3apsiiKd, U TOMY 1mojgo0HsIe. Eciii mepBeIi TeMrepaTypHBIA qrana3oH HaCTPOCH, KaK OIica-
HO BBIIIE, KaXKAasg TeMIlepaTypa UCTOUYHHKA MUTAHUSA, OTHOCAIIASICA K IEPBOMY TEMIEpaTypHOMY IHAIa30HY,
00s13aTeNFHO MPUHAUICKHUT K TEMIIEPATypHBIM JUara3oHaM OT BTOPOro 10 deTBepToro. [loaTtomy B cocTostHMY,
re obecnieunBaeTcs BO3MOXXHOCTE SOH-THarHoCcTHKY, JOMYCTHMO IO MEHBIIIEH Mepe OJHO U3 pa3psia, 3apsi-
K{ 1 OBICTPOH 3apsAAKH B OTHO U TO ke BpeMs. [103ToMy MOKHO HOIydaTh IEKTPHUECKUIN apamerp, HeoOxo-
quMblid Uit SOH-nuarHocTHKY py J1I000M peXUMe M3 paspsina, 3apsakd 1 ObicTpoi 3apsaku. [lostomy B co-
CTOSIHUM, e oOecreynBacTCs BO3MOXKHOCTh SOH-AMarHOCTHKH, MOXHO BHIONHATH SOH-auarHocTuky 0e3
mo0bIx ipobuteM. [ToaTomy noeimaercs sddexrruBrocts SOH-MarHOCTHKH.

Kpome Toro, Ha snexTpuyeckuil nmapameTp, KOTOpHI ucnonb3yercs B SOH-nuarHocTuke, BIUsSET HE TOJb-
KO JIerpajaiis UICTOYHUKA TTUTAHU, HO TAaKXKE TEMIICpaTypa HCTOYHHUKA MUTaHus. [103TOMy, 9TOOBI 00eCIeYnTh
ToyHOCTh SOH-IMAarHOCTHKY, MPEINOYTHTENEHO BHINOTHATE SOH-IHAarHOCTHKY TONBKO B CiIydae, KOTJa TeM-
mepaTypa MCTOYHHKA IMUTAHUS HAXOIUTCS B TEMIIEPAaTypHOM JAWAra3oHe, B KOTOPOM TeMIlepaTypa MCTOYHHKA
MUTAaHUS OKa3bIBaeT HEOONBINOE BIMSHHE HA DJJEKTPUYECKHH IapaMeTrp, KOTOphIi mcmoib3yercs B SOH-
JINAarHOCTHKE.

B pesynpraTe mpoBeICHHBIX aBTOPaMHU HACTOAIICTO H300PETEHUS 00CTOSITEIBHBIX UCCIICIOBAHNAN IS 3TOU
3asIBKH CTAJIO OYEBHIHBIM, YTO Hauiexan i st SOH-IuarHoCcTHKY TeMIepaTypHBIA qranazoH aBiseTcs 0oiee
Y3KHM, YeM TeMIIepaTypHBI Auana3oH, B KOTOPOM 3apsaKa U pa3ps BOSMOXKHBI 0e3 CTUMYJIMPOBAHHS JeTpajia-
IIUM UCTOYHHMKA HUTaHusI. KpoMme TOro, cTano o4eBUIHBIM, YTO, B YACTHOCTH, B YCIIOBHUIX HU3KOH TeMITEpaTypHI
CTaHOBUTCS MPEOOTIANAIONINM BIUSHHIE, KOTOPOC TEMIICpaTypa MCTOYHHKA MMUTAHHS OKA3bIBACT HA DIICKTPUYC-
CKUll mapaMeTp, KOTOpeli ucnons3yerca B SOH-quarnocTuke.

Eciu mepBbIii TeMIIepaTypHBIH TUama3oH HACTPOCH, KaK OMUCAHO BBINIC, TEMIICPATYPhl UICTOYHUKA ITHTA-
HUS, TIPUHAJUICKAIUC TEMIIEPATYPHBIM TUAlla30HaM OT BTOPOTO IO YETBEPTOro, HE 00A3aTEIBHO MPUHAICKAT
MEPBOMY TEMIIEPATypHOMY JAHANa3oHy. [IpyruMu CIIOBaMH, 3TO 3HAYHT, YTO MMECTCS TEMICpPATYPHBIH TUara-
30H, B KOTOPOM, JTakKe €CIIH oOecreueHa BO3MOXKHOCTE 3apsAIKU U pa3psaa, HeT ycnoswid it SOH-aiarHocTiky.
Ecmu nHAMBHAyanbHBIE TEMIIEpaTypHBIE AMANa30Hbl HACTPOEHHI, Kak omucaHo Bbime, SOH-mmarHocTHka BBI-
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MOJHSIETCS. TOJBKO B NMPABHILHOM TEMIIEPATypHOM Iuama3oHe. [103ToMy MOXHO MOBBICHTH TOYHOCTH SOH-
JIMarHOCTHKU. B "acTHOCTH, B TemrepaTypHOM auanazoHe Hmwke 15°C, xoTa obecnieueHa BO3MOKHOCTD 3apsIKH
W pa3psia HCTOYHHKA IMUTaHUSA, 9TOOBI IPEIOTBPATUTE JAETpafalnio ucTounnka nuranust, SOH-anarnoctrka He
JIOTTYCKAaeTCs1, YT00BI 006ecednTh TOYHOCTE SOH-IMarHoCTHKN. DTO SBIISAETCS MPEAOYTUTEIHHBIM KaK BAPHAHT
OCYILIECTBIICHHSI HACTOSIIETO H300pETeHHUSI.

Kpowme Toro, B OTHOIICHHHN 3apsIKU U pa3psAaa, Kak MPpaBWiIo, BIUSHUE pa3psaa Ha JeTpagaliio HCTOYHHUKA
MUTAaHUS HEe3HAUYNTENbHO. Pa3HMIIa BO BIMSHUY Ha ACTPAIAalHI0 HCTOYHHUKA TUTAHUS MEXIY 3apsSAKON U pa3ps-
JIOM CTaHOBHTCS 0oJiee 3aMETHOI 0 Mepe CHIDKEHHUS TeMIepaTypbl HCTOYHHKA THTaHusA. Ecii BTopoi Teme-
PaTYpHBIA Uamma3oH HACTPOCH, KaK OMUCAHO BBIIIC, MOKHO MAaKCUMH3HPOBATH BO3MOXKHOCTh OJAarompHATHBIX
3apsAAKY U pa3psijia, B TO KE BPEeMs ¢ IPEAOTBPAIIICHUCM JICTPaIalliy HCTOUHUKA TTHTAHHUS.

Kpome Toro, B OTHOIIICHUU 3apsiiKH B OBICTPON 3apsiiKH, KaK MPABUIIO, BIUSHUC 3apSIKU HA JETPATAIHIO
WCTOYHHWKA MTUTAHUS SBJISICTCS MaJbIM. Pa3HUIIA BO BIMSHUY HA JCTPAJAINI0 HCTOYHUKA MUTAHUS MEXKIY 3apsii-
KO# M OBICTPOIl 3apsAAKOl CTAaHOBUTCS OOJiee 3aMETHOM IO MEpe CHIDKCHHS TeMIIepPaTyphl UCTOUYHUKA IMATAHHUS.
Ecnu mo MeHbIeit Mepe OMH U3 TPETHETO TEMIIEPATYPHOT'O NTHANa30HA U YETBEPTOrO TEMICPATYPHOTO JHara-
30Ha HACTPOCH, KaK OMHCAHO BHIIIE, MOXXHO MaKCHMHU3HPOBATH BO3MOXKHOCTH OJIATONIPHUATHBIX 3apsIIKA U OBICT-
POH 3apSIKH, B TO e BPeMs C TIPEAOTBpAIIEHUEM JeTPagallii HICTOYHUKA A TAHHS.

[Tomo6GHO 3TOMY, €ciH epBBIA TEMIEPaTYPHBIA THANa30H HACTPOEH Ha/AJIeKaIuM 00pa3oM, MOBHIMIACTCS
To4yHOCTh SOH-IMarHoCTUKU, ¥ MOYKHO HCIIOJB30BaTh MCTOYHUK 10 muTaHus B TedeHHe Oojee JIUTEIHLHOTO
BPEMEHH, B TO k€ BpeMs o0ecreurnBast HaAexHOCTh. [loaToMy nocturaercs 3pQeKT SKOHOMHUH SHEPTHH.

Kpowme toro, ecnu nHANBHYaTbHBIE TEMIIEPAaTypHBIE QHAIa30HBI HACTPOCHBI HAJISKAIUM 00pa3oM, I1o-
JaBIIseTCs Aerpananus uctounnka 10 mutanus. [losToMy yumnHsSETCS CpOK CIIyKObI icTouHuKa 10 muTaHus, U
JOCTUTACTCS dPPEKT SIKOHOMUU SHEPTHH.

(a4) OyHKIUSA TUATHOCTUKY JICTPATAIlIH.

®ur. 13 mpencraBnseT OJOK-CXEMY, HILTFOCTPUPYIOMIYIO IPUMEpP TUATHOCTHKY JETPpafallid WIA JHArHO-
ctuku HeuctnpaBHoctd. B CTAIMM S201 cHauana BBINOJHSETCS U3MEpPEHUE 3HAYEHUS Vi, HAMPSDKEHUS HC-
TOYHHKA NMATAHUA. 3HAUCHUE Ve HAIPSDKEHUS UCTOYHHKA MMATAHUS MOJXKET OBITh ITOJyYEHO JATYHKOM Harps-
skerns. OHAKO cIeayeT OTMETHTh, 9YTO 3Ta OJIOK-CXeMa UCTIONHAETCS cXxeMoit 50 yrpaBiieHHs B OTBET Ha JICTEK-
THPOBAaHME Hadaja BIoxa (CMOTpu ¢wur. 3).

B kagectBe otHOTO TIpUMeEpa, 3HAYCHHUE Vp, HATIPSHKCHUS NCTOYHUKA TTUTAHHS MOXKET OBITh HAaNpsHKEHUEM
pazomkuyToli mernu (OCV), KOTOpoe MOXKET OBITh MOJYY4eHO 0e3 DJEKTPUUECKOTO COSAMHEHWs MCTOYHHMKa 10
MUTaHUs B Harpy3ku 125. B xadecTBe eme 0JHOTO MpUMeEpa, 3HAUCHUE Vp, HAMPSIKCHUS UCTOYHHUKA ITUTAHUS
MOKET ObITh HampspkeHHueM 3aMKkHYTOH nenu (CCV), KOTopoe MOXKET OBITh TONYYCHO MPU IICKTPUUICCKOM CO-
eAMHeHNH UcToyHMKa 10 muranus u Harpys3ku 125. B nopsiake emie oAHOTO MPUMEpPA, B KAYECTBE 3HAUCHUS Vi,
HANPSDKCHUS] MICTOYHUKA ITHTAaHWUSI MOTYT OBITh MCITOJB30BAHBI KaK HAINPsDKCHUE PA30MKHYTOH IIEIH, TaKk W Ha-
OpsOKCHUE 3aMKHYTOU IIeT. B HEKOTOPBIX ClIydasX, 4TOOBI YCTPAHHUThH BIUSHHUC MalCHUs HANpsDKCHUs, 00y-
CJIOBJICHHOE JJICKTPHUUYCCKUM MPUCOCTUHCHUEM HArpy3KH, W HW3MCHECHUCM BHYTPEHHETO COINPOTHBIICHUS WA
TEMIEpaTyphl, OOYCIOBICHHBIX Pa3psAIOM, HMPEAMOYTUTECIHFHO UCIOIh30BAHUE CKOpPEE HATPSKCHUS Pa30MKHY-
toit et (OCV), Hexxenu HanpspkeHus 3aMkHyTor e (CCV). Tlo manpsokxennro 3aMkHyTo# 1iern (CCV) mo-
JKeT OBITh OIIEHEHO HampsbKeHne pazoMkHyToH e (OCV).

Bonee KOHKpeTHO, BpeMs IOYUEHHS 3HAUCHUS Vi, HANMPSDKCHUS MCTOYHHWKA TMHUTAHUS MOXET OBIThH ITie-
PHOIOM BPEMEHH, KOT/Aa BBITIOTIHICTCS pa3ps AJIS MOJAYX JIEKTPOIHEPTUU HA HATPY3KY, MIIA MOXKET OBITH Iie-
PHOIOM BpEeMEHH HETIOCPEACTBEHHO TEpell pa3psiioM, WIIH MOXKET OBITh IEPHOJIOM BPEMEHH HETOCPEICTBEHHO
nocie paspsaa. MOMEHT BpeMEHH HETIOCPEACTBEHHO MEpe]l pa3psioM MOXKET MPEACTaBIATh COOOM, HApUMep,
TIEPUOJT TIEpEe/l HAaYalloM pa3psijia, HalpuMmep, Mepuos oT 5 Mcek a0 10 Mcek mepea pa3psioM, oKa He HACTYIIHT
BpeMsl Havaja paspsga. MOMEHT BPEMEHH HETMOCPEICTBEHHO IMOCTE pa3psia MOXKET MPEACTaBIATh COOOM, Ha-
mpUMeEp, TIEPUO OT OKOHYAHUS pa3psa, IOKa He MPOIET BpeMs, Hampumep, oT 5 1o 10 mc.

Kpome Toro, B mocinejoBaTeIbHOCTH COTIACHO (ur. 13 momyueHue 3HAYCHUS Vy,y HAIPSHKCHHUS UCTOYHHUKA
MUTAHUS HE BBIOJHACTCS B MPOIIECCE 3apsIKH; OJHAKO B CIIydae, KOTJaa TpeOyeTcs MONydeHHUE 3HAYCHUS Vi
HaNpsDKEHUS UCTOYHUKA MMUTAHUS B MIPOIECCE 3aPSAKH, 3HAUCHUE Vyp,y HAIPSDKECHHS HCTOYHHIKA TTUTAHUS MOXKET
OBITH MOJTy4EHO OJOOHBIM 00pa30M, HO TOJIBKO B MPOIECCE 3apsIIKU, HO TaKKe HETIOCPEACTBEHHO Tepes 3apsii-
KO, MJTM B MOMEHT BPEMEHH HEIOCPEICTBEHHO ITOCIIE 3apsiAKi. MOMEHT BPEMEHH HETIOCPEICTBEHHO Iepen 3a-
PSAAKON MOKET HPEeACTaBIATh cO00ii, HallpUMep, IIEPHO OT BPEMEHH IIepe]] HauaioM 3apsiIKd, HampuMmep, oT 5
1o 10 Mc mepen HadanoM 3apsakd. MOMEHT BpeMEHH HEIOCPEACTBEHHO IMOCTE 3apsAOKU MOXET IPEACTaBISATh
co0oii, HarTpuMep, TIEpHUOJT OT OKOHYAHUS 3apsIKH, IIOKa HE TIPOHIET BpeMs, Harpumep, ot 5 1o 10 mc.

3atem, B CTAJIUN S202, onpenensieTcst, ABISETCS JIU MOJTYYSHHOE 3HAUCHUE Ve HATIPSHKEHUS] UICTOYHHUKA
MUTAHUS PaBHBIM WM MEHBIIIUM, YeM 3HAYCHHE BEPXHETO Mpelieia MpeIBapUTeIbHO OMPEISICHHOTO JHana3oHa
HANPsDKCHUS, WIK HeT. B cioydae, Korna 3HaYCHUE HATPSKCHUS UCTOYHHUKA TTMTAHUS SBISICTCS 00Jee BRICOKHM,
YeM 3HAUCHHE BEPXHETO Mpeelia, MPOoIece 3aBepIiaeTcs 0e3 ONCHKH MU JeTCKTUPOBAHUS JETPATallid U HEUC-
MPaBHOCTH UCTOYHHKA MMUTaHUA. B KauecTBe elie 0JJHOrO MpUMeEpa, B Cayvae, KOTrJa 3HAUCHUC HAMPSDKECHUS MC-
TOYHHKA MMUTAHUS SBISCTCS 00Jee BRICOKUM, YeM 3HAYCHHE BEPXHETO Tpejena, MpoIece MOKET OBITh BO3Bpa-
men k CTAIMU S201.

Mexay TeMm, B ciiydae, KOTJa 3HAYCHHE V. HAIPSHKCHHS WUCTOYHUKA THTAHUS SBISCTCS PABHBIM WM
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MEHBIINM, YeM TpeABAPUTEIBHO ONpEeIeHHOE 3HaUeHUe BEpXHero mpenena, 3ateM, B CTAIMM S203, ompe-
JIeTSIETCS], SIBJISIETCS JIM 3HAYECHHE HANpsDKEHHUS NCTOYHMKA MUTAHMS, MOJTYYEHHOE BO BPeMs MPEIbIAYLIETO aKTa
BJIOXa, PaBHBIM WJIM MEHBIINM, YeM 3HAUCHHE BEPXHETO Mpejiesa MpeaBapuTeNIbHO ONPEIeIeHHOr0 AUana3oHa
HaNpsDKEHUS, WIM HeT. B ciydae, KOTAa 3HAYEHUE Vo HANPSDKEHUS MCTOYHHKA MUTAHWSA, MTONyYEHHOE BO
BpeMs MPEIBIAYIIETO akTa BIOXa, SBISIETCS OONBIINM, YeM 3HaUCHHE BEPXHETO IMpeea IpeaBapuTeIbHO Ope-
JIENICHHOTO JMAalla30Ha HANPSOKEHUS, OTPEACIIIETCS, YTO 3HAUCHNE HANPSDKEHHSI ICTOYHUKA MUTAHUS CTajlo paB-
HBIM WJIM MEHBIINM, YeM 3HaUCHHE BEPXHETO Ipejesia IpeaBapuTeIbHO ONPEIeIeHHOTO AMana30oHa HampshKe-
HUs, B TIEPBBIN pa3 Tpu TMocieayromeM akte Baoxa. 3atem, B CTAIIMN S204, nakonutenbubii cueTank (Ic,),
KOTOPBIH CUMTaeT CyMMapHOE 3Ha4YeHHE BEJMYNH, UMEIOIINX OTHOIICHHE K MapameTpy paboTsl Harpy3ku 125,
BeIcTaBisgercs Ha "0". Cnyuaii, rae pesynstatom CTAIMM S203 sBnsercs "Het", o3HavaeT, 4To B MepUOX OT
MpeABIIYIIEro akTa BJ0Xa /10 TEKYIIEro akTa BJ0Xa HCTOYHUK IMUTAHUS ObUI 3apsDKEH.

B cnyuae, xorma pesynsrarom CTAJIMU S203 sensiercss "Jla", wiu mociie TOro, Kak HaKOMUTEIbHBIN
cuetuyuk HacTpoeH B CTA/INU S204, zatem, B CTAIUU S205, onpenensercs, He SBISETCS JIU 3HAUCHUE V py
HaIpsOKCHUS] HICTOYHUKA MMUTAHUS MEHBIINM, YeM 3HAaUE€HHE HIDKHETO TIpejielia MPeBapuTeIbHO OMPEAEICHHOTO
Irara3oHa HampsoKeHHus. B ciaydae, korma 3HadeHHE Vi, HANPSHKCHHWS WCTOYHWKA MMATAHUS SBISIETCS PABHBIM
iy OONBIINM, YeM 3HaueHue HwkHero npenena, B CTAIANN S206, cymma 3Ha4eHHA, IMEIOIIUX OTHOIICHHE K
napameTpy paboTsl Harpy3ku 125, BeBoguTcs kak BbIpaxkeHHe "ICo=ICo+Co". Co mpencramisieT 3HaueHUE,
MMeIoIee OTHOIICHNE K IapaMeTpy padoThl Harpy3KH BO BpeMs TeKyIero akra Broxa. [Co mpeacraBiser cym-
MapHOE 3HA4YCHHE BEJIMYMH, NMEIONINX OTHOIICHHE K mapameTpy pabotel Harpysku. [locme 3toro mporecc 3a-
BepIIaeTcs 0e3 OIEHKH MITH IeTeKTHPOBAHUS JIeTPalalliy WIM HEUCIIPABHOCTH MCTOYHUKA MUTAHHUS.

B cnyuae, korna B CTAIAMUM S205 onpeaensieTcsi, 4TO 3HAYEHUE Vy,y HATPSHKEHUS UCTOYHUKA MUTAHUS
SBIISICTCA MEHBILINM, UeM 3HaueHue HwxHero npeaena, B CTA/IUU S207 onpenensercs, sBIAeTCS JU 3HaUCHHE,
MMeIolIee OTHOILICHNE K TapaMeTpy padoThl Harpy3KH, AEHCTBYIOMIEH B TO BpeMsl, KaK 3HAYCHUE Vi, HATIPsDKE-
HUS NICTOYHMKA MTUTAHMS OBUIO B MPEABAPHUTENIHLHO ONPEICIICHHOM JHana3oHe HalpsDKeHHs, TO €CTh, CyMMapHOE
3naueHue [Co siBisieTcst 60NBIINM, YeM NPEBAPUTENILHO OIpeieJIeHHOe OpOroBoe 3HadeHue. B cimydae, korna
cymMmapaoe 3HadeHne 1Co sBisieTcst 00IBIINM, YeM MPEeIBAPUTENHHO OINpeIeIeHHOE TIOPOTOBOE 3HAUEHHUE, OII-
penensercs, YTO HCTOYHHK MUTAHHA SBIIETCS HOPMAJIBHBIM, U IIPoLiecC (QYHKITMHA AUATHOCTHKH 3aBEPIIACTCS.

B ciyuae, xorna cymmaproe 3HaueHue [Co sBnseTcs paBHBIM WM MEHBIINM, 9€M IIPEIBAPUTEIFHO Ompe-
JIEJICHHOE TTOPOTOBOE 3HAUEHUE, OTPEACIIACTCS Nerpanamus Wikl HeucnpaBHOCTh uctounnka 10 muranus (CTA-
JINS S208), u moJ1b30BaTENh OMOBENIAETCS 00 AaHOMAITLHOM COCTOSIHUM TTOCPEACTBOM CBETOM3ITYJAIOIIET0 OJI0Ka
40 (CTAAUA S209). Ecnu onpenensercst [erpaaanus WA HEUCIIPABHOCTh HCTOYHHUKA MTUTAHMS, TO, COOOpa3HO
HEOOXOMMOCTH, MOXET OBITh BBIIIOJIHEHO YIIPaBiIAIONIee NEHCTBHE, YTOOBI CAETaTh HEBO3MOXHOW IOIady
SIEeKTPOIHEPTUU Ha Harpysky 125.

@OyHKIUS TMarHOCTUKY JIETPafallii He OTPaHNYMBACTCS BBIIICONMCAHHBIM BApPHAHTOM HCIIOJITHEHUS, U MO-
TYT OBITH HCIIOJIB30BAaHBI pa3IMUHbIC M3BECTHBIC METO/bl. B KauecTBe 0JHOrO mpuMepa, B ciIydae paspsijia Hc-
ToyHMKa 10 MUTaHUS B pEKUME IOCTOSIHHOM ITOJauy TOKa WIHM B PEXHUME MOCTOSHHOTO TIO/IBEICHHS HaIIpsOKe-
HUS, €CJIM HaNpsDKCHWE MCTOYHHKA IMHUTAHMS 3HAYUTEIILHO CHIIKAETCS, MOKET OBITh ONpelesieHa JeTpaaaliis
ucrounuka 10 mutanusa. Kpome Toro, B KadecTBe elie 0JHOTO NMPUMEpa, B Ciydae 3apsakd ucrounuka 10 mura-
HUS, €CITM HAIPsDKCHNE NCTOYHNKA MTUTAHUS MPEXKIEBPEMEHHO MOBHIIACTCS, MOKET OBITH OTpe/ieIeHa AeTpaa-
s uctoyanka 10 muranms. KpoMe Toro, B KauecTBe eIie OJHOTO MPHMEpa, B Ciiydae 3apsAakd UCToYHHuKa 10
MUTaHUS, €CIIM HANPsDKEHNE MCTOYHMKA MUTAHHS CHIDKACTCS, MOXKET OBITh OIpeaesieHa HEHCIPaBHOCTh MCTOY-
Huka 10 murarama. Kpome Toro, B KauecTBe elie OJHOTO MPUMEpPa, B CIIydae 3apsiIKy WK pa3psaa uctoynuka 10
MUTaHKS, €CIM CKOPOCTH TOBBIILICHUSI TEMIepaTypsl UCTOYHHMKA 10 mUTaHMS SBISETCS BBHICOKOH, MOXKET OBITH
orpezeineHa aerpananus ucrouynrka 10 nuranus. Kpome Toro, B kauecTse emie 0JHOTO MpUMEpa, €CiH JItodoe
OJIHO U3 CTENEHH CyMMAapHOIl 3apsAAKY, BPEMEHH CyMMapHOH 3apsAAKH, CTENIEHU CyMMAapHOTo pa3psiia U BpeMEHU
CYMMapHOTO pa3psiia UCTOYHMKa 10 MUTaHMs NPEBHIIAECT MOPOTOBOE 3HAUYEHHE, MOXKET OBITH ONpeesicHa Jie-
rpaganus ucToyHuka 10 nuranus.

(a5) Ilpumep ynpasieHus paboToi Ha OCHOBE TEMIIEPaTypbl ICTOYHHUKA ITUTAHMUSI.

Teneps OyzaeT onucaH NMpuUMep pabOThl TEHEPUPYIOIIETO BIbIXaeMbIii KOMIIOHEHT ycTpoiictBa 100 cormac-
HO HACTOAIIEMY BapWaHTy HCIIOJHEHHUS CO CCHUIKOW Ha OJOK-cxeMy B ¢wur. 14. Dta OIOK-cxema MOKa3hIBaeT
TpUMep yTpaBleHUS paboTON Ha OCHOBE TEMITEPATYPHI Ty ICTOUHUKA MATAHHUS.

Cuauana, B CTAJIMN S301, reHepupymomiee BABIXaeMbI KOMITOHEHT ycTpoicTBo 100 ompenenseT, ObuT
JU JETeKTUPOBAH aKT BJIOXa, W BKJIIOYEH JIM nepexiouarens 30 (cmotpu ¢ur. 1). Kak Opl10 ommcaHo BBIIIIE,
JIETeKTHPOBAHIE aKTa BI0Xa MOXET OBITh BRIITOJHEHO Ha OCHOBE BBIXOIHOT'O CHTHaja naTduk 20 Broxa.

B cayuae, xorna pesynsrarom CTAIMHM S301 asnsercs "Het", reHepupyromee BIbIXaeMblil KOMIOHEHT
yerpoiictBo Beinonasier CTAJ/IMIO S311 u mocnenytromue craguu. 910 OyIeT ONMMCAaHO HIXKE. MexXay TeM, B
ciyuae, koraa pesynstaroM CTAIUU S301 sBnstiercs "Jla", neTektupyeTcs 3anpoc Ha FTeHEPUPOBAHUE adPO30-
ns g nonb3osarend. 3ateM, B CTAZIMM S302, renepupyromiee BABIXaeMbIii KOMIOHEHT yCTPOICTBO paccuu-
TBIBAeT TeMNeparypy Ty, MCTOYHMKA MUTaHMA. Kak ommcaHo BbIIIE, pacdeT TeMneparypsl Ty, HCTOYHHKA IH-
TaHMS MOXKET MPEJICTABISATL COOOH Mpolece NeTeKTUPOBaHUS TeMIepaTypsl UcTodHnKa 10 muTaHus Temiepa-
TYpPHBIM JaTYUKOM, U TOJTyYEHHS TeMIEepaTyphl HCTOYHWKA MUTAHUS Ha OCHOBE BBIXOJHOTO CHTHAajla TeMIepa-
TYpHOTO aTYMKA, WIA MOXKET IPEICTABIATE OO0 MPOIIECC OIEHKH TEMIIepaTyphl HCTOYHUKA IMUTAHUS Ha OC-
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HOBE 3HAYCHUS, UMCIOIIETO OTHOIICHUE K TEMIepaType UCTOYHUKA TUTAHUS, WIA MOXET MPEICTaBIATh COO0U
IpoIIecC ACTCKTUPOBAHUS TEMIIEPATYphl HHOTO OOBEKTA, HEKEIH MCTOYHHK MUTAHHS, TEMIICPATYPHBIM JaT4H-
KOM U OIICHKH TE€MIIEpaTyphl MCTOYHHWKA IMUTAHUS HAa OCHOBE BBIXOJHOTO CHTHAjla TEMIIEPATypHOTO JATIHKA.
Pacyer TemmepaTypsl HCTOYHHAKA TUTAHUS HE OTPAHUYMBACTCS KOHKPETHBIM CPEICTBOM, M MOXKET OBITh HCIOJb-
30BaHO JII000E CPENICTBO, MMOKAa OHO MOXKET IOJTydaTh WIIM OICHWBATh TEKYIIYI0 TEMIIEpPaTypy MCTOYHUKA MTHTA-
HUSL.

IMocie CTAAMUN S302, 8 CTAIMUN S303, rerepupytoliee BABIXaeMbIH KOMIIOHEHT ycTporicTBo 100 orr-
penenser, HaXOAUTCS JIn TeMIieparypa Ty, ICTOYHIKA MHTAaHUA BO BTOPOM TEMIIepaTypHOM [Iuama3oHe. B kaue-
CTBE OJIHOTO MpUMEPA, TEHEPUPYIOLIEe BABIXAEMbIH KOMIIOHEHT YCTPOHUCTBO OIMpENessieT, BXOIUT JIU TeMIepa-
Typa UCTOYHHUKA TUTaHMS B quana3oH -10°C<Ty,<60°C.

B ciyuae, xorna Ty, He HaxoauTcs B auana3oHe (ciydait, rae pesynsratom CTAIMU S302 sBrsercs
"Het"), renepupyloliee BAbIXaeMblii KOMIIOHEHT YCTPOWCTBO BBIMOJIHSAET MOCIEIOBATENILHOCTh ACHCTBUM It
cirydas, rae Temneparypa sisisercs HenopmainsHoi (CTAZIVN S381 u S382). Oto OyzmeT onmcaHo HIKe.

Mexnay Tem, B cirydae, Koraa Ty, HAXOOUTCA B nuamasoHe (ciaydaid, rae pesynbratom CTAIUU S302 sB-
nsetcst "Ja"), 3arem, B CTAJJIUUN S304, renepupytoliee BAbIXaeMbIii KOMIOHEHT ycTpoiicTBO 100 BBIMONHSET
TeHEePHPOBaHUE a’po30is. ['eHeprupoBaHue a3po30i1 IPOU3BOAUTCS BBHIIOJHEHHUEM ITOJJA4X JICKTPOIHEPTHH Ha
Harpy3ky 125. KoHTposs momayun 31eKTpO’HEPTHH HE OTPAHWYMBACTCS KOHKPETHBIM YIIPABICHHEM, U MOTYT
OBITH HCIIOTIBF30BAHBI PA3HOOOPA3HBIE CPEACTBA KOHTPOJIS, BKIIFOYAIONINE BHIICYTIOMSIHYTHIH METOJT M H3BECTHBIE
B TEXHOJIOTHHU CIIOCOOBI.

3arem, B CTAJIMU S305, renepupyroniee BAbIXaeMbIii KOMITOHEHT ycTpoicTBO 100 ompenenseT, HaX0InUT-
cst mu Temrieparypa Ty NICTOYHHKA TUTAHUS B IEPBOM TEMIIEpaTypHOM auamna3oHe. B kadecTBe mpumMepa, rene-
pupyroliee BAbIXaeMblii KOMIIOHEHT YCTPOMCTBO OIpPeAEIsieT, HAXOIUTCS JIM TeMIepaTypa UCTOYHUKA TUTAHUS B
nmuanasoHe 15°C<Ty,<60°C.

B cnyuae, xormga Temmeparypa Ty, HICTOYHHUKA MATAHHUS HAXOJUTCS B BEHINICYIIOMSHYTOM TEMIICPaTYPHOM
nuana3oHe (ciydaid, rae pesyiapratoM CTAIUM S305 seasercsa "Hda"), B CTAAUAX S306 u S307, renepu-
pyoliee BabIxaeMblil KOMIOHEHT ycTpoiictBo 100 BeimonmHsier SOH-auarnoctuky, u T.4. bonee koHkpeTHo, re-
HEpUpYIOIee BABIXaeMblil KOMIIOHEHT ycTpoiicTBo BhinonHsAeT SOH-nuarnoctuxky 8 CTAJIN S306, u onpexe-
nset, seisiercs yiu SOH paBHBIM win OOJBIINM, YEM TPEIBAPUTEILHO ONPEACICHHOE MMOPOTOBOE 3HAYCHUE, HITH
HeT, B CTAIMU S307. ogHako AMarHOCTHKA JETPaJallud TaKKe He OrpaHUIMBACTCS KOHKPETHBIM YIIPABJICHHU-
€M, ¥ MOTYT OBITh HCIIOJIB30BAHBI Pa3HOOOPa3HBIE CPEACTBA KOHTPOJIS, BKIIOYAIOIINE BRIIIICYIOMSHYTBIH METOT
Y U3BECTHBIC B TEXHOJIOTHUH CIIOCOOBI.

B ciydae, korma SOH sBisieTcst paBHBIM WM OOJNBIINM, Y€M IPEABAPUTEIHHO ONPEACICHHOE TIOPOTOBOE
3HaueHue (cimydah, roe pesynbraroM CTAJINN S307 sBnsietcst "/]a"), HOCKOIBKY ONPEIEIeHO, YTO HCTOYHUK 10
TIUTaHMS HE SBIISETCS JETPaIMPOBAHHBIM, 3aTeM BBITIONHS0TCS oncbiBaeMble HUxke CTAJIMU S308 u S309.

Mexny Tem, B ciayyae, koraa SOH siBisieTCss MEHBIINM, YEM TPEJBAPUTEILHO ONPEIEIEHHOE MOPOroBOe
3Ha4yeHwue (cinydai, rae pesyapratom CTAJIUUN S307 sBnsercs "Het"), MOCKONBKY ONPEAEICHO, YTO UCTOYHUK
10 muTaHus SABISACTCS ACTPAIHMPOBAHHBIM, TCHEPHPYIOMICE BIBIXaEMBII KOMIIOHEHT YCTPONCTBO BBHIMONHSCT IO-
CJIC/IOBATENILHOCTh JEUCTBHUN Ui citydast, rae Oarapest O6buia m3nomena (CTAAWU S391-S394, cmotpu ¢uwr.
16). OTo OyzmeT ommcaHo HIKE.

B cnyuae, korna B CTAIMU S305 onpezneneHo, uto temmnepatrypa Tya ICTOUHUKA MUTAHUS HE HAXOJUTCS
B BBIIICYNOMSIHYTOM TemrepaTypHoM nuana3zone, CTAJ/IMN S306 u S307 mpomyckatorcsi, Tak 9ro SOH-
IUAarHOCTHKA HE MPOBOAWTCS. JpyrUMH CIIOBaMH, B HACTOSIIEM BapuaHTe ucrodHeHns SOH-nmarHocTuka BbI-
TIOJTHSIETCS. TOJIBKO B CiIydae, Korjaa TeMreparypa Ty, UCTOYHHKA MUTAHUS HaXOIUTCS B MEPBOM TeMIEpaTyp-
HOM JarazoHe. XoTs 0e3 OrpaHWdICHNs, TeHEPUPYIOIIee BIBIXaeMbIii KOMIIOHEHT YCTPOHCTBO MOXKET OBITH BBI-
MOJTHEHO TaK, YTO B CIy4ae, KOTJa TeMIlepaTypa NCTOYHUKA IMUTaHU HE HAXOAWUTCS B AMAIIa30HE, TO YTOOBI MH-
(hopMHUpPOBaTh, YTO HEBO3MOXKHO BEITIONHUTH JUATHOCTHKY, BBIIACTCS MPEABAPUTEIBHO ONPEACICHHOE OMOBE-
nIeHue (Takoe Kak U3IY4YCHUE CBETa CBETOM3ITyJaromuM 010koM 40).

Omnste co cepuikoit Ha ¢dur. 14, 3atem, B CTAJMU S308 renepupyromiee BAbIXaeéMblif KOMIIOHEHT YCTPOH-
ctBo 100 ompenensier, ObLI TN 3aBEPIICH aKT BI0OXA, BHIKIIOYCH JIM MEPCKIIOYATENh, H UCTEKIIO JIH MPEIBapH-
TeJIBHO ompeneneHHoe Bpems. B ciyuae, korna pezynsratom CTAIMUN S308 sBasercs "Her" (To ecTs, ciy4aid,
IJIe aKT BI0Xa HE OBLT 3aBEpIlCH, M TePEKII0YaTelh BKIIIOUYCH, U MPEIBAPUTEIILHO OMPEICIICHHOS BpeMsl HE UC-
TEKJI0), TCHepUpYIOIee BABIXaeMbIii KOMIIOHEHT ycTpoiicTBO Bo3Bparmaercs k CTAJIMM S305. Mexny teM, B
ciaydae, korma pesymbratom CTAJIMU S308 samnsercs "da", 8 CTAAMM S309 renepupytoiee BABIXaeMbIH
KOMIIOHEHT YCTPOHCTBO BBITIOJIHSACT TeHEpUPOBaHIE adpo30iisl. B kadecTBe erie oAHOTo ImpuMepa, B cirydae, Ko-
raa pesyabtatoM CTAJIMU S308 sBnsercs "Her", renepupyroriee BAbIXaeMblii KOMIIOHEHT YCTPOWCTBO MOYKET
BepHyThCs kK CTAJIUUN S306, Ho He k CTA/IMU S305. B 3TOM ciiy4ae, MOCKOJIbKY MPOIECC YCKOPSIETCS, MOYKHO
YBEIWYUTH YUCI0 1uKI0B SOH-1uarnocTuky.

COOTBETCTBEHHO OMMCAHHOW BBILIE CEpUU CTAAUN, OJa4a JIEKTPOIHEPTHUH BBINOIHAETCSA TOJBKO B CIY-
yae, Korja TeMneparypa Ty, HICTOYHHUKA MUTAHKUS HAXOTUTCS B TEMIICPATYPHOM JHAIa30HEe, B KOTOPOM BO3MO-
JKCH paspsill, ¥ TUArHOCTUKA JCTPAJAllUH BBITIOTHICTCS TOJBKO B CIydae, KOoraa TeMmreparypa Ty, HCTOYHHKA
MUTaHUsI HAXOJUTCS B TEMIIEPATYPHOM JAMAaIla30He, B KOTOPOM BO3MOYKHA IUAarHocTuka aerpagauuu. Eciu SOH-
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JIMaTHOCTHKA JTOIMYCKACTCs TOJIBKO B YaCTH TEMIICPATypPHOTO JAMANa30Ha, B KOTOPOM JIOMYCKACTCS Pa3psi HCTOY-
Huka 10 muranust, To SOH-AHarHOCTHKA BBIMOIHICTCS TOJBKO B TEMIIEPATyPHOM JHATIa30HE, B KOTOPOM SIBJISI-
eTCsl MaJBIM BIHSHHUE, KOTOPOE OKa3bIBAeTCS TEMIEpPaTypoil MCTOYHHMKA MHUTaHMs. [103TOMYy MOXXHO HOBBICHTH
TouHOCTh SOH-IHarHoCTUKH.

brictpas 3apsiaka.

Teneps Oyner omucana CTAJIMA S311 u mocnenyromniye cTaauu, KOTOPbIE BBITIOTHSIIOTCS B cliydae, Koraa
pesynbratom CTAJIMN S301 sBnsiercst "Her". Crauama, B CTAIWN S311, reHepupytoiee BABIXaeMbIH KOM-
MOHEHT ycTporcTBO 100 meTexTupyeT, OO I MOAXOIAIINM 3apsaIHOe YCTPOHUCTBO. B cirydae, xoraa mpuro-
HOCTb 3aps/IHOT0 YCTpOIcTBa HE JIETEKTHPOBaHA, TE€HEPUPYIONIEe BBIXaeMbI KOMIIOHEHT YCTPOWCTBO BO3Bpa-
maercs k CTAJIMU S301.

B ciyuae, korna Obuta AeTEKTHpOBaHA NMPUTOJHOCTH 3apsgHoro ycrpoiictBa, B CTAJIMU S312 renepu-
pymollee BAbIXaeMbl KOMIIOHEHT ycTpoicTBO 100 moiydaeT WM OoLEeHUBAET TeMIepaTypy Ty, UCTOUHHKA MU-
TaHus. [lonydeHue wim oneHKa TeMrepaTypsl Ty, HICTOYHUKA MTUTAHUS MOKET OBITh BBHIMIOJIHEHA TAKUM XKeE 00-
paszom, kak B CTAJIUU S302.

3arem, B CTAJIMU S313, renepupyrolniee BAbIXaeMbIii KOMITOHEHT ycTpoicTBO 100 ompenenseT, HaXOIUT-
cs i Ttemreparypa Ty, NCTOYHHMKA IMATAHUS B YETBEPTOM TEMIIEpaTypHOM AHama3oHe. B kadecTtBe mpumepa,
TeHEePHPYIOIee BIBIXaeMbIH KOMIIOHEHT YCTPOWCTBO OMpEAessieT, HaXOMUTCS JIH TeMIepaTypa NCTOYHHKA ITH-
tanus B auanasone 10°C<T,,,<60°C.

B cmyuae, xorna temmeparypa Tbatt icToOYHHKa IUTaHUS HAXOIUTCA B AWAIa3oHe (CiIydai, Tae pes3yibTa-
tom CTAIMUN S313 sBnsercs "J{a"), 3arem, B CTA/IN S314, renepupyloliee BABIXaeMbIii KOMIIOHEHT YCT-
poiictBo 100 BeIMOIHSAET OBICTPYIO 3apsAnky. Kpome Toro, ckopocTh 3apsaku st ObicTpoit 3apsaku B CC-
pexume MoxeT cocTaBiATh 2C.

Mexay Tem, B ciydae, Korja Temreparypa Ty, ICTOYHHKA MUTAaHUS He HAXOJUTCS B AHANa3oHe (Cirydai,
rne pesyabratom CTAJUU S313 sBnsercss "Het"), renepupytomiee BAbIXaeMblii KOMIOHEHT ycTpolicTBo 100
BBIMOJTHSACT MOCIEIOBATEIEHOCTh JNCHCTBUN ISl HOPMAIILHOW 3apsKU, HO HE OBICTPOW 3apsaku (MOcienoBa-
TENBHOCTH OT S321, KoTopas OyaeT omucaHa HUXKE).

Ecmu OpicTpast 3apsaka naunHaetcs B CTAIMUN S314, 3atem, B CTAIIMU S315, reHepupyroiiee BabIxae-
MBI KOMITOHEHT ycTpoiicTBo 100 ompenernsieT, HAXOANUTCS JH TeMmreparypa Ty, NCTOYHHUKA MMUTAHHUS B IIEPBOM
TeMIiepaTypHoM ruanasone (Hanpumep, 15°C<T},<60°C).

B cnyuae, xorma Temmeparypa Ty, HCTOYHHKA MATAHUS HAXOJUTCS B BHIIICYIIOMSHYTOM TEMIIEPaTypPHOM
nmuana3oHe (cimydait, rie pesyiabrarom CTAJIMU S313 ssusiercst "a"), torma B CTAJIUAX S316 u S317 rene-
pupyloliee BAbIXaeMbIii KOMIOHEHT ycTpoiicTBo 100 Bemmonaser SOH-nuarnocTuky, u T.4. bojee KOHKpeTHO,
TEHEPUPYIOIEe BIBIXaeMbIi KOMIIOHEHT ycTpoiicTBO BhimomaHsIeT SOH-nuarHoctuky B CTAJIUU S316, u onpe-
nensiet, sapusercs 11 SOH paBHBIM WK OONBIINM, YeM MPEABAPUTEIHHO ONPEAesICHHOE TIOPOTOBOE 3HAUYCHHE,
wiu Het, B CTAJIUU S317. B cnyuae, xorna Ty, HaxoguTcs B nepBoMm auanazone, CTAJIUUN S316 u S317
npomycKaroTes, Tak 9To SOH-TuarHocTika He IPOBOAUTCS.

B cnyuae, korma SOH siBisieTcst paBHBIM WM OOJNBITHM, YeM TPEABAPUTEIBHO ONPEACICHHOE TIOPOrOBOE
3Ha4yeHwue (ciayqai, rae pesyiaprarom CTAJIUU S317 sensercs "/1a"), HOCKOIBKY OMPEAETICHO, YTO HCTOYHHK 10
MIUTaHUsI HE SBJISIETCS IETPAaIMPOBAHHBIM, 3aTeM BBINONHSI0TCs onvcbiBaeMble HUxke CTAJJUUN S318 u S319.

Mexny TeM, B cirydae, korna SOH sBiseTcss MEHBIINM, YeM INPEJBAPUTEIIFHO OIpPEICICHHOE TIOPOTrOBOE
3HaueHue (cimydait, rue pesyabratoM CTAIMM S317 sBasiercs "Het"), MOCKONIBKY OMpeneeHo, YTO NCTOYHUK
10 muTaHus SABISETCS ACTPAINPOBAHHBIM, TCHEPHUPYIONIEE BIBIXaeMBI KOMIIOHEHT YCTPOHCTBO BBIMOIHAET I10-
CJIeIOBATEILHOCTh JNEUCTBUMA I citydas, rae Oatapes Obuta m3nomeHa (CTAJIMU S391-S394, cmotpu ¢ur.
16).

3arem, B CTAIMUM S318, renepupyroliee BIbIXaeMblii KOMIOHEHT YCTPOHUCTBO 100 BBITOJNHSET NETEKTH-
poBaHMe NpU3HAKa 3aBepLIeHUs 3apsiaku. B cimywae, xorma pesynsratom CTAJMU S318 sBnsercs "Her" (To
€CTh, CUTYAIlWs, TJIe 3apsAaKa He Oblla 3aBEpIICHA), TCHEPUPYIOIICE BIBIXaeMbI KOMIIOHCHT YCTPOWCTBO BO3-
Bpamaercs k CTAIIMN S315. B ciyuae, xorna pesynstatoM CTAIUN S318 spnserca "Ha", 8 CTAJUUN S319
TeHEpUPYIOLIee BJIBIXaeMbIil KOMIIOHEHT YCTPOIMCTBO 3aBepIlacT 3apsaKy. B kadecTBe emie ogHOTO mmpumepa, B
ciyuae, korga pesynstatom CTAIIMU S318 asnserca "Het", renepupyromiee BAbIXaeMblil KOMIIOHEHT YCTPOM-
ctBO MoxeT BepHyThcst K CTAIMUN S316, no He k CTAIMU S315. B aTOM ciyuyae, MOCKOJIBKY MPOLIECC YCKO-
psieTcs, MOKHO YBEJIIMYHUTH YUCIIO NUKI0B SOH-1uarHocTiky.

Kak Op1o onmcano Beime, ecni SOH-ararHocTHKa TOMyCKaeTcs TOJMBKO B YaCTH TEMIIEPAaTypHOTO JHaria-
30Ha, B KOTOPOM JIOITyCKaeTcsi ObIcTpast 3apsiaka nctounuka 10 muranus, To SOH-auarHocTka BBITOHICTCS
TOJBKO B TEMIIEPATYPHOM IHAma30He, B KOTOPOM SIBJISIETCSI MAJIBIM BIHSHHE, KOTOPOE OKA3bIBACTCS TEMIIEpaTy-
poit IcTOYHMUKA MUTaHUA. [103TOMY MOXHO OBBICUTH TOUYHOCTE SOH-araraocTuky.

HopmanbHhas 3apsinka.

B ciyuae, xorna B onucannoii Beime CTA/IMUN S313 onpeneneHo, uyto Temneparypa Tbatt nctounnka nu-
TaHWs HE HAaXOTUTCS B YETBEPTOM TeMIlepaTypHOM anarnazone (Hanpumep, 10°C<T,<60°C), B CTAJIMUN S321
TCHEPHUPYIOIIEE BIBIXaeMbIi KOMIOHEHT ycTpoiicTBo 100 ompenenseT, HaXOAUTCS U TeMIlepaTypa UCTOYHHUKA
nmutanus B quana3one 0°C<Ty,<10°C (reHepupyroliee BAbIXaeMblii KOMIIOHEHT YCTPOWCTBO OMpEeIIsieT, HaX0-
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JUTCS JIA TEMIIepaTypa UCTOYHUKA IMHUTAHUS B TPEThEM TEMIICPATypHOM JHAla30HE, HA OCHOBE KOMOWHAIMH
conepxannss CTAIUU S313 u conepxxanuss CTA/IU S321). B ciyuae, korna Tbatt He HaXoIUTCs B AHAMa30-
He (curyanus, rae pesyiabratoM CTAJIMU S321 ssnsercst "Het"), reHepupytoliee BAIXaeMbIii KOMIOHEHT yCT-
POMCTBO BBIMOJIHAET MOCIEAOBATENBHOCTh NCUCTBUHN IS Cilydasi, T/l TeMIlepaTypa SIBJISETCS HEHOPMalIbHOM
(CTAAMM S381 u S382, moapoOHO omuckiBaeMble HIKE). B cimydae, koraa temmeparypa Ty HICTOYHHKA TTHTA-
HUS HaXOIUTCS B Auamna3one (curyamwms, rae pesynbratom CTAINN S321 seusercsa "[1a"), 3atem, 8 CTAJIN
S322 renepupyloliee BIbIXaeMbIii KOMITOHEHT ycTpoiicTBO 100 BBITIONHSAET HOpMaIbHYIO 3apsaKy. Kpome Toro,
CKOPOCTB 3apsIKH ISl HOpMalibHOM 3apsanku B CC-pexnume MoxkeT cocTaBisith 1C.

Ecnu HopmanbHas 3apsanka HaunHaetrcs B CTAZIN S322, 3atem, 8 CTAJIMU S323 renepupyromiee BAbI-
XaeMbIil KOMIIOHEHT ycTpoiicTBo 100 ompenensier, HaxoauTcs U TeMnepaTypa T, HCTOYHMKA MUTAHUS B MEp-
BOM TemriepaTypHoM auanazone (Hampumep, 15°C<T},,<60°C).

B ciyuae, korma temmeparypa Tbatt HCTOYHHMKA MATAHWUS HAXOIWTCS B BBINICYIIOMSHYTOM JHara3oHe (CH-
Tyanus, tae pesynsratom CTAJIMU S323 seustercs "a"), 8 CTAAUAX S324 u S325 renepupyroiiee BabIxac-
MBI koMIOHEHT ycTpoiictBo 100 Beimonnser SOH-muarHoctuky, u T.n. bojee KOHKpeTHO, reHepupyrolee
BJIbIXa€MBbII KOMIIOHEHT ycTpoicTBO BeimonHsAeT SOH-nuarnoctuxky 8 CTAJIMU S324, u onpexnenser, ABisercs
mu SOH paBHBIM WM OOJBIITNM, YeM TPEIBAPUTEILHO OMpPENeICHHOe TIOporoBoe 3HadeHue, win Het, B CTA-
JANN S325. B ciydae, korna temmeparypa Ty, HCTOYHUKA MTUTAHMS HE HAXOIUTCS B IEPBOM JTHara3oHe (CUTya-
s, tae pesynbratom CTAJIMN S323 smmsercs "Her"), CTAJIUN S324 u S325 mpomyckarotcsi, 1 SOH-
JIUAarHOCTHKA HE TIPOBOAUTCSI.

B ciyaae, korma SOH sBisieTcst paBHBIM WM OOJNBIINM, Y€M IPEABAPUTEIBHO ONPEACICHHOE TIOPOrOBOE
3HaueHue (cimydah, roe pesynbraroM CTAJINN S325 sensietcs "/]a"), HOCKOIBKY ONPEIEIeHO, YTO HCTOYHUK 10
MIUTaHUsI HE SBIISIETCS IETPaIMPOBAHHBIM, 3aTeM BBINONHSI0TCs onvcbiBaeMble HUxke CTAIUUN S326 u S327.

Mexny TeM, B ciydae, korna SOH sBiseTcss MEHBIINM, YeM INPEJBAPUTEIIFHO OIPEeICHHOE TIOPOTrOBOE
3Ha4yeHue (cinydai, rae pesyapratom CTAJIUU S325 sensercs "Het"), MOCKONBKY ONPEAEICHO, YTO UCTOYHUK
10 muTaHus SABISCTCS ACTPAIUPOBAHHBIM, TCHEPHPYIOMICE BIBIXaEMBI KOMIIOHECHT YCTPONCTBO BBHIMONHSCT IO-
CJIC/IOBATENILHOCTh JEUCTBUH Ui citydast, rae Oarapest O6buta m3nomena (CTAAWU S391-S394, cmotpu ¢uwr.
16).

3arem, B CTAIMN S326, renepupyroiiee BAbIXaeMblii KOMIIOHEHT YCTPOHCTBO 100 BBITOJHSET NETEKTH-
pOBaHHE TMPU3HAKA 3aBepIIcHHS 3apsaku. B cimydae, korma pesymbsratom CTAJIMN S326 sensercs "Het" (To
€CTbh, CUTYAIlVs, T/Ie 3apsAaKa He Oblla 3aBEpIIeHa), TEeHEPUPYIOIIee BABIXaeMBbIi KOMIIOHEHT YCTPOWCTBO BO3-
Bpammaercs k CTAJIMM S323. B kauecTBe emie ogHOTO NMpUMepa, B cioydae, koraa pesyiabtatom CTAJINN S326
spisercss "Het", reHepupytoliee BABIXaeMbIii KOMIIOHEHT yCTpOrcTBO MoxeT BepHyThest kK CTAJINN S324, Ho
He k CTAJIMU S323. B 3TOM Citydae, MOCKOJIbKY MPOIECC YCKOPSETCs, MOKHO YBEIMIUTh YMCIIO IUKIoB SOH-
nuarHoctuku. B ciyuae, korna pesynsratom CTAIIMUN S326 sisasiercst "[a", 8 CTAAMMN S327 renepupyroniee
BJIBIXaCMBII KOMIIOHCHT YCTPOMCTBO 3aBEpILACT 3apsAKY.

Kak onmcano Beime, eciu SOH-IrarHocTiKa TOMYyCKAeTCs TOIBKO B YACTH TEMIIEPATYPHOTO TUara3oHa, B
KOTOPOM JIOTyCKaeTcs 3apsaka uctounnka 10 muranus, To SOH-muarHocTrka BBIMONHACTCS TOJBKO B TEMIIEpa-
TYpHOM JHamna3oHe, B KOTOPOM SIBISICTCS MAllbIM BIIHMSIHHAC, KOTOPOE OKAa3bIBACTCS TEMIECPATYpOH HMCTOYHHKA
nutanus. [1o3ToMy MOXXHO TTOBBICHTE TOYHOCTE SOH-THarHoCcTHKy.

ITocnepoBaTenbHOCTD IEUCTBUH AJIs CTydasi, TAe TeMIepaTypa sSBIAeTCs] HEHOPMAaJIbHOM.

ITocnepoBaTenbHOCTh ACUCTBUN I Ciydasi, TJle TEMIleparypa SBIIE€TCS HEHOPMaJIbHOM, MOXET Mpe.-
CTaBJITh COOOM, HAMPUMEDP, TOCIEIOBATEILHOCTh ACHCTBHIMA, KaK IMOKa3aHHyto B ¢ur. 15, B KOTOpOi reHepu-
pyroliee BABIXaeMbIii KOMIOHEHT ycTporcTBO 100 MOkeT cHavyana AeTeKTHPOBATh HEHOPMAJIbHOCTD TEMIIEPaTy-
pet B CTAJIMN S381, u 3areM BBITIONHATH OIEPAIMIO MPEKPAIICHHS 3apsIKd WM MpEKpaIieHus paspsaa B
CTAJJUN S382. Kpome Toro, B TAKOM YCJIOBHH, KaK yCIOBHE, UTO JOJDKHO MPOMTU MpeABApUTEIBHO OMpese-
JICHHOE BpEMs, WU 9TO TEMIepaTypa NCTOYHUKA MMUTAHUS JOJDKHA BEPHYTHCSA K HOPMAIBHOMY JTUAIIa30HY, 3a-
psinka wiu paspsin, ocranoBinernsle B CTAJIN S382, MoryT OBITE OISITH pa3penieHsl.

[MocnemoBaTenbHOCTH ASUCTBHIA JJIs CITydasi, TJI¢ HCTOYHUK MUTaHUS OBLT JeTpaIipOBaH.

IocnemoBaTenbHOCTh ACHCTBHMA JJIS CIydasi, T MCTOYHHK MUTAHUSA ObLIT JErpajupoBaH, MOXKET Mpe-
CTaBIATH OO0, HAIPUMED, ITOCIICAOBATEIBLHOCTD JCHCTBUH, KaK MOKa3aHHYIO B ¢ur. 16. B aTom mpumepe, eciu
TEeHEPUPYIOIee BIBIXaeMbIH KOMITOHEHT ycTpoicTBO 100 cHavanma jaetekTupyet aerpanamuio 6arapeu B CTA-
JWN S391, 3zatem, B CTAJINN S392, rerepupytoiiee BIbIXaeMbIii KOMIIOHEHT YCTPOWCTBO BBITIONHSAET OIEpa-
U0 TIPEKPAIICHHUS 3aps KU WITH TIPEKpaIIeHus pa3psiia.

3arem, B CTAJIUU S393, renepupyroriee BAbIXacMblii KOMIIOHEHT YCTPOWCTBO COXpPAHSIET B 3aIIOMUHAIO-
[IeM YCTPOWCTBE BpeMsI AETEKTUPOBAHMS ETPaJalliil UCTOYHMKA IMUTAHHUSA M yCIOBHE, B KOTOPOM ObLIa JeTeK-
tupoBaHa ferpaganus. 3ateMm, B CTAIIN S394, renepupyroliee BAbIXacMblil KOMIOHEHT YCTPOUCTBO OCTaHAB-
JUBAeT ceputo oneparmid. OTHAKO, B TAKOM YCIIOBHH, KaK 3aMeHAa UCTOYHUKA 10 MUTaHUs, CEpUsl ONEpaIuii, oc-
taHoBnenHas B CTAZIVI S394, MokeT OBITh OISITH pa3pelicHa.

Eciu cpaBHUBATH MOCIEAOBATEIBHOCTD ICHCTBHIN IS CITydasi, TAC TeMIepaTypa SBISCTCS HCHOPMAaIbHOM,
U TIOCIICIOBATEILHOCTD JCHCTBUHN TS CITydasi, TIe UCTOYHUK MUTaHUS OBLI NErpaTupOBaH, TO MOXXHO CKa3aTh,
YTO YCJOBUE pa3pelleHUs OISTh 3apsSAKHU WK pa3psia, octaHoBneHHbIX B CTAIUU S382, TpynHee yaoBiIeTBO-
pHUTH, YEM YCIIOBHE pa3pelleHus ONATh 3apsIKU WK pa3psiaa, octaHoBieHHbIX B CTAINU S394.
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Ecnu cpaBHUBATH MOCIIEI0BATENBHOCTD NICHCTBUI IS CIIydast, TAe TeMIlepaTypa SBIISIeTCS HEHOPMaJIbHOH,
Y TIOCJIEJIOBATEILHOCTh ACUCTBUI IS CIydasi, TJIe UICTOYHUK MUTaHUs OBbUT IETPalupOBaH, 3apsaKa WiId pas3psi,
octranoBiennbie B CTAJIMU S382, pa3zpemarorcs OmsTh, €CJIM TeHEPUPYIOIIEe BILIXaeMbIi KOMITOHEHT yYCTPOH-
CTBO OCTaBIISIETCSl KaK €CcTh. MeXIy TeM, MOKHO CKa3aTh, UTO cepHsl orepairuii, ocraHoBienHnas B CTAIUN
S394, MokeT OBITH pa3pelieHa OIsTh, €CJIM TeHePUPYIOIIee BIbIXaeMbIii KOMIIOHEHT ycTpoicTBo 100 octaBis-
eTCs KaK eCTb.

Kak ommcano BeIIe, ecu IEpBRIA TEMIEPATYPHBIH THATa30H HACTPOSH HaAJIeKamuM 00pa3oM, MOBHIIIA-
etcst TouHocTs SOH-IHarHOCTHKH, U MOXKHO MCITONB30BAaTh UCTOYHUK 10 MUTaHWS B TEUCHHE AITUTEIHHOTO Bpe-
MEHH, B TO )K€ BpeMsi obecrieunBasi HafiexHOCTh. [loaToMy nocruraercs 3h(hexT SKOHOMUH YHEPTHU.

Kpowme Toro, ecim HajuiexxamuM o0pa3oM HACTPOSHBI HHIMBHYAIbHbIE TEMIIEpAaTyPHBIE AUAIa30HEbl, Tpe-
JOTBpalnaercs gerpaganus uctounuka 10 nuranus. [lostomy ymmmHseTcs cpok ciyxO0bl MctouHnka 10 mura-
HUS, ¥ JocTUTaeTcst 9P (GEeKT IKOHOMHUH YHEPTHU.

(b1) JlerexTrpoBanne MpUCOEANHEHUS 3aPSTHOTO YCTPOWCTBA WIIN TTPOYHX.

B oTHOUIEHNM ynipaBieHus 3apsAAKOi, I AETEKTHPOBAHUS TPHCOEIHMHEHNS 3apAJHOTO YCTpOICTBa, U TO-
My TMTOJI00HOTO, MOTYT OBITh HaJyIeKAIIUM 00pa3oM HCIOJIL30BaHbI pa3HOOOpa3HbIe CIIOCOOKI, U Ianee BKpaTIe
OynyT omucaHbl X MpuMephl. biiok 250 ynpasienus 3apsaakoi (cMoTpu ¢ur. 8) umMeeT QyHKIUIO TETCKTHPOBa-
HUS DJICKTPHYECKOTO COSANHEHUS MEXKIY dJICKTPHUECKOH cXxeMoi 3apsaHoro ycrporictBa 200 u 35IeKTpruIecKoi
cxemoii 6moka 110 mutanus. MeTon NeTeKTUPOBAHMSI YICKTPHUECKOTO COCTUHEHHUS MEXKy HUMH HE SBIISETCS
KOHKPETHO OTPaHUYEHHBIM, H MOTYT OBITh IPUMEHEHBI pa3IndHble crioco0sl. Hampumep, npucoeannenune 0imoka
110 mutanus MOXeT OBITh TETEKTHUPOBAHO BBHISBICHHEM PA3HOCTH HANPSHKECHUN MEXIY Mapoil dJMEKTPHUUECKHUX
BBIBOJIOB 221t.

B onHOM BapmaHTe MCTIOJIHEHUS IPEAIOUTHTEIEHO, YTO, KOT/Ia COSIUHAIOTCS 3apsiiHoe ycTpoicTBo 200 u
650k 110 muTaHust, OJHKHO OBITH BO3MOKHBIM OIIPEESICHNE TI0 MEHBILCH Mepe 0JTHOTO M3 THUIA COEIUHSICMOTO
omoka 110 muTanus u tuna ucrounuka 10 muranus. YTOOBI OCYIIECTBUTE 3TO, HATIPUMED, HA OCHOBE 3HAYCHUS,
MMEIOIIEr0 OTHOIICHNE K 3HAUCHHIO JJISKTPHUECKOTO CONPOTHBIICHUS IepBoro pesucropa 150 (cmotpu dur. 8),
MOJKET OBITH OIIpEeJIeNIeH 10 MEHBIIEH Mepe OIWH M3 THIa coenuHseMoro 61oka 110 muTanus u THIIAa HCTOYHHKA
10 mutanus, pazmerieHHoro B 61oke 110 muranus. Ipyrumu ciioBamu, niepBble pe3uctopsl 150, nMeromue pas-
JIMYHBIE 3HAYEHUS JIEKTPUIECKOTO COMPOTHBICHHS, MOTYT OBITh pa3MelleHsl B Omokax 110 muraHus pasmmd-
HBIX THIIOB, COOTBETCTBEHHO TaK, YTO MOYKHO OMpPEICIUTh THI IpucoenuaseMoro 6joka 110 muranus wim wc-
tounnka 10 muranms. Kpome Toro, 3HaueHne, IMEIOIIee OTHOMICHHE K 3HAUYCHHIO SJICKTPUIECKOTO COIPOTHBIIC-
HUS TIEPBOTO PE3UCTOPA, MOKET MPEACTABIATE OO0 3HAUCHHE HIIEKTPUIECKOTO COIIPOTHBIICHHS TIEPBOTO PE3H-
cropa 150, nim MOXET NMpEeACTaBIsATh BEJIMYMHY IaJCHUS HalpsOKeHUS Ha mepBoM pesucrope 150 (pazHocTb
MOTEHIIMAJIOB), MJIH MOXET OBITh 3HAUCHHEM TOKA, MMPOXOISIIETO Yepe3 MepBhIid pesuctop 150.

(b2) Ynpasnenne 3apsIKoi.

Teneps Oyner onucaHo ynpasieHue 3apsakoi. Jlanee Oyxer ommcaH nmpuMep, B KOTOPOM ONEpALH KOH-
TpospyeT 0110k 250 ympaBieHus 3apsnkon 3apsaHoro ycrpoiictBa 200; ogHaKo, Kak ONMUCAHO BhINIE, B KOH(H-
rypanuy, B KOTOpOH TreHepupyIoliee BIbIXaeMblii KOMIIOHEHT ycTpoiicTBo 100 nMeeT QyHKINIO, IMEIOLIYIO OT-
HOIIIEHWE K 3apsKe, YIpaBlIeHHE MOXKET BBIIOJHATHCS Pa3MENICHHOW B yCTpOHCTBE cxeMoit 50 ympaBiieHusI.
@wur. 17 mpencraBisier OJOK-CXeMy, WUTIOCTPUPYIOIIYIO MPUMEP METOJa YIPaBICHHUS, KOTOPOE BBITOJIHICTCS
osoxom 250 ympasienus 3apsakoi. Cravana, B CTAJIUU S401, 610k ynpaBieHus 3apsiIKoi JeTEKTUPYET CO-
equHenne O0yioka 110 muranus ¢ 3apsaHbM yeTpoiicTBoM 200.

ITocie TOTO, Kak JETEKTHPOBAHO coenuHeHue (B ciaydae, korma pesynbratoM CTAJIMN S401 ssrusercs
"la"), 3atem, B CTAJMU S402, 650k yripaBieHus 3apsIKOi MojydyaeT 3Ha4eHHe, HMeIolee OTHOIICHHE K 3Ha-
YEHUIO JIEKTPHIECKOT0 CONMPOTUBIIEHHS ITepBoro pesnuctopa 150. biiok ynpasnenus 3apsaKkoil MOKET Moy4aTh
3HAYEHHs, KOTOPbIE IPEICTABIAIOT COO0M pe3yabTaThl H3MEPEHHs], MHOTOKPATHO, MO0 MEPE BBITIOJIHCHHS M3Me-
peHus, ¥ NOoJIydYaTh KOHEUYHOE 3HAUYEHHE C MCIOJIb30BaHUEM Ha MX OCHOBE CKOJIB3SILETO CPEJHETO, HEB3BEILCH-
HOTO CPEIHEr0, U B3BEIIEHHOTO CPEIHETO 3HAUCHHUS UX.

3arem, B CTAZIMU S403, 610K ynpaBieHus 3apsiKOH onpeneNnsieT, Hy)KHO JIM M3MEHSTh NPeIBapUTEIIHHO
OTIpeNieIeHHOE yTIpaBIICHHE, WM BCE B HAIUIKAIIEM COCTOSHWHU, YTOOBI BBITONHATH NPEIBAPUTEIBLHO OIpee-
JICHHOE YIpaBJCHHE, HA OCHOBE 3HAYCHHS, UMCIOIIETO OTHOIICHHE K 3HAYEHHUIO DJIEKTPUYECKOTO COMPOTHBIIC-
HUSL.

Hanpumep, B cirydae, korzna 3HaueHHE, HMEIOIIEe OTHOMICHUE K 3HAUCHHUIO JIEKTPHIECKOTO COMPOTHBIIC-
HUS, HAXOOUTCA BHE TPEABAPUTEIHHO OMPEICICHHOTO AWana30Ha, WM B CiIydae, KOTJa He yIOBIETBOPSICTCS
MPEIBAPUTEIHHO ONPENEICHHOE YCIOBHE, OJIOK yIIPaBICHIS 3apIIKOH MOXKET HE BBIITOJIHATD 3apSAIKy UCTOYHH-
ka 10 nutanus. Mexay Tem, B ciydae, KOTJa 3Ha4eHHE, UMEIOIIee OTHOIICHNE K 3HAUCHHIO DIICKTPHYECKOTO
CONPOTHUBJICHHS, HAXOJUTCS B IIPEIBAPUTEIHFHO ONPE/ICICHHOM JMana3oHe, WM B cllydae, KOTaa yAOBIETBOPSI-
eTcsl TIPEeIBApUTENIBHO OIPE/ICIICHHOE YCJIOBHE, OJIOK YIpaBIICHUS 3apsAKON MOKET BBINOJHATH 3apsaky. Apy-
THMH CJIOBaMH, YIIOMSIHYTOE BBIIIE M3MEHEHHUE TIPEIBAPUTEIHLHO ONPEICICHHOTO YIIPaBJIeHUs BKIIOYaeT BHECe-
HHE TaKOTO W3MEHEHHS, YTOOBI HEe BBIOIHATH MpoIece 3apsaKku. B aTol curyamuu, B ciydae, KOra onpenerne-
HO, YTO OJIOK YIIPaBICHUS 3apAAKON SABISICTCSA HEHAIUICKAIIUM, WM OJOK MHUTAHWS HE SBISCTCS TOJIMHHBIM,
MIOCKOJIBKY TOK 3apsIKH HE MePeaeTcs, MOKET OBITh MPEIOTBPAIICHO BOSHIKHOBEHIE HEUCTIPABHOCTH.

Kpowme Toro, Hapsmy ¢ 3THM, H3MEHEHHE NPEIBAPUTEIHHO ONPEACICHHOTO YIIPABICHUS MOXET IPE/ICTaB-
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JSATH COOOH O MEHBIIEH Mepe OAHO U3 M3MEHEHUsI 3HAYCHUS TOKa ISl 3apsi/IKH, U3MEHEHHSI CKOPOCTH 3apsIIKU
Y M3MEHEHUsI NIPOJIODKUTENBEHOCTH 3apsky. B kadecTBe KOHKPETHOrO NpHMEpa, B OJHOM BapHaHTE HCIOJIHE-
HUS TIPEAIOYTUTENFHO OnpenesaTh Tul Ooka 110 muranus wim uctoynnka 10 muTaHuS HA OCHOBE 3HAYCHUS,
MMEIOIETO OTHOIIECHHE K 3HAYCHHIO AIIEKTPHYECKOTO COMPOTHBICHHS, TaK, YTO MOXXHO M3MEHUTH BEITHIUHY
3apsAAHOTO TOKa COOOPa3HO ONpeNeIeHHOMY THITy. Hampumep, B 3TOM Cilydae CTaHOBHTCS BO3SMOXKHBIM BBITION-
HEHHE YIPABJICHUS 3apsSAKON Ha UCTOUYHMKE 10 MUTaHHUSA COOTBETCTBEHHO OBICTPOH 3apsiiKe C 3apSATHBIM TOKOM
C BBICOKOM CKOPOCTBIO, paBHOM Wim Oombiei, yeM 2C, WM BBITOJHATH YIIPAaBICHUE HOPMAIBHOHN 3apsaKoil Ha
ucrounrke 10 mUTaHWUS, KOTOPHIA HE COOTBETCTBYET OBICTPOM 3apsAKe, C 3apsIHBIM TOKOM IIPH HU3KOI CKOpO-
CTH, paBHOI unu Menbiel, yeM 1C.

3arem, B8 CTAJIN S404, 6ok ynpaBieHUs 3apsiIKON TMOJTydaeT 3HAYCHUE Vyp, HANPSHKEHUS! HCTOUYHUKA
nutanus. 3ateM, B CTAZAVUN S405, Giok ynpaBieHHs 3apsiiKOH ONpEAeIIseT, sIBISIETCS M IOJydeHHOe 3Haue-
Hue Vbatt HanpspKEHHWs MCTOYHHMKA NMHUTAHMS PAaBHBIM WM OOJIBIIUM, YEM IPEIBAPUTEIHHO OINpeeeHHOe Ha-
NpsDKEHHUE TEePEeKIIOYeHNs], WM HeT. HanpspkeHue mepekiIroueHus MpeacTaBisieT co0oi MoporoBoe 3HaYCHHUE
JUISL pa3fieIeHusl CEKIMH 3apsIKH MPH MOCTOsIHHOW BenmunHe Toka (CC-3apsiIKi) U CEKLIUH 3apsiIKU TIPH TTOCTO-
saHoM HanpspkeHun (CV-3apsaKu), ¥ XOTS KOHKPETHOE YHCICHHOE 3HAYCHHE HATPSIKCHUS MEPEKIIOUueHUs He
SIBIISIETCSI KOHKPETHO OTPAaHWYEHHBIM, OHO MOXET OBITh, HAIIpUMeEp, B muana3zone mexay 4,0 B u 4,1 B.

B ciydae, xorna 3HaueHUE Vi, HANPSHKCHUS UCTOYHUKA IMUTAHHS SBISETCS MEHBIINM, YeM HampsDKEHUE
nepexroueHus (ciaydait, rae pesyastatoMm CTAJIMN S405 asasercst "Het"), BeIOIHACTCS 3apsaKa MpH MOCTO-
ssaHol BenmmunHe Toka (CC-3apsaaka) (CTAAMS S406). B ciydae, korna 3HaYEHUE Vi, HAIPSHKCHUS HCTOYHHUKA
MUTAHUS SBISAETCS PaBHBIM WM OONBIIMM, YeM HampsDKeHHE mepeximodeHus (cimydaii, rae pesymbratom CTA-
JU1U S405 sensetcs "/la"), BHIONHSAETCS 3apsjaka mpu moctossHHoM Hanpspkenuu (CV-zapsimka) (CTAUS
S407). KpoMe Toro, B pesxuMe 3apsiiKM IpU TOCTOSHHOM HAIpsDKEHUH, IO MEpe pa3BUTHS IIpolecca 3apsiIKy,
BO3pacTaeT HalpsHKCHUE NCTOYHHMKA MTUTAHKS, ¥ CHIDKACTCS pa3HHLA MEX/y HaNpsDKeHHEM MCTOYHHKA ITUTaHHS
Y HalpsDKCHUEM 3apsiIKH, TaK, YTO CHIKACTCS 3apsIHBIN TOK.

B cnyuae, korna 3apsinka Oblila HawaTa B peXHME 3apsiiKd NpW HOCTOsTHHOM Hampspkenud, B CTAJIN
S408 670K yIIpaBIeHHS 3apS KON ONPENEISET, SIBISETCS JIU 3apSIHBIH TOK PaBHBIM HIJTH MEHBIIIUM, YeM TpeaBa-
PHUTEIBHO ONPEICTCHHBIN TOK OKOHUYAHUS 3apsAaki. KpoMe Toro, 3apsaHbIil TOK MOXKET OBITh ITOMyYeH JaTIUKOM
230 Toka, MpeayCMOTPEHHBIM B 3apsiaHoM ycrpoiictBe 200. B ciydae, Korna 3apsaHbIi TOK sSBIsSETCs O60jee BbI-
COKHM, YeM IPEIBAPUTEILHO ONpeAeNeHHBIH TOK OKOHYaHHS 3apsaku (cimydai, rae pesynbtatom CTAIUU
S408 sensercs "Het"), 650K ympaBleHUs 3apsSaKON COXpaHSeT 3apsiKy B PEKUME 3apsIKUA TPH MMOCTOSHHOM
HanpsDKeHUH. B cirydae, Korma 3apsimHBIN TOK SBISETCS PaBHBIM UM MEHBIINM, YeM IPEABAPUTEIHHO OIpese-
JICHHBIM TOK OKOHYaHUs 3apsiaku (cimydaid, rae pesynstatoM CTAIMU S408 sBisiercst "/la"), 610k ynpaBineHus
3apsAAKON OIMpeneNseT, YTO UCTOYHUK 10 MUTaHUS MOMHOCTBIO 3apsbKeH, W mpekpamaeT 3apsaky (CTAIUA
S409).

Kpome Toro, KOHEUHO, B KaueCTBE yCIIOBHS MPEKPAIICHUS 3apsiIKi, TIOMAMO 3apsJHOTO TOKa, MOTYT OBITH
MCIIONIb30BaHbI BPEMsl OT Hayasa 3apsJKd B PEKUME 3apsAKH IPH NOCTOSHHOW BEJIMYMHE TOKA MM Hadasja 3a-
PSKK B pEXUME 3apsAKH NPU TOCTOSHHOM HANpPSDKEHHWH, 3HAUCHHE HAIPSHKCHUS] NCTOYHHMKA MTUTAHMS, 3HAYC-
HHE TeMIIepaTypsl ICTOYHHUKA TUTAHU, U T.1.

XO0Ts BapHaHT OCYIIECTBICHUS HACTOSIETO M300pETeHNs OBLT OMIICAH BBIIIE CO CCBHUTKOM Ha YepPTEXkKH, Ha-
CTOsIIIee M300pETEHNE MOXKET OBITh HAJUIe)KAMM 00pa3zoM MoauduiupoBaHo 0e3 BbIXOAa 3a TPEeNibl CMbICIa
HACTOSIIETO N300pETCHMS.

Hampumep, B 6110K-cxeMe cornacHo ¢ur. 14, B MpUHIMIIE TPH AOMYIIEHUH TPOIEcca, KOTOPBIA BBITOJIHS-
eTcs enuHCTBeHHOU cxemoit ympasnenust, B CTAJIUN S313 cHauana onpeneniseTcsi, BO3MOXHA JIH OBICTpast 3a-
psinka (YeTBEpTHIM TEMIIEpaTYpHBIA JAWAla3oH), U B Clydae, Korja ObICTpas 3apsaka HEBO3MOXKHA, 3aTeM, B
CTAINU S321, onpenensiercs, BO3MOXKHA JTM HOpMallbHas 3apsiika (TpeTHii TeMIepaTypHbIid auanazon). OqHa-
KO 3apsiHoe ycTpoiicTBO 200 MOXKET OBITH BHIITOIHEHO ISl OTIPEIeNICHNs, HAXOIUTCS JIM TeMIIepaTypa HCTOYHHU-
Ka MUTaHHUS B YETBEPTOM TEMIIEPATYpHOM JMala3oHe, W BBITOJIHEHHs OBICTPOH 3apsiKH B ciydae, Korjaa pe-
3yJIbTaTOM ompeneneHus siBusercs "Jla", n BBINOIHEHUS HOPMAJIBHOW 3apsiIKM B CiIydae, KOrja pe3yjbTaToM
onpenenenus seusercs "Het".

JleTekTrpoBaHe MaIOT0 OCTATOYHOTO YPOBHS 3apsia ¢ UCIIOIF30BaHUEM HAIPsDKEHUS 3aMKHYTOH IIETIH.

B ¢ur. 18A mpocTo mokazaHo COeTUHEHHE MEXIy HCTOUHHKOM 10 mutanus u Harpyskou 125. 3HadeHue
HaNpsDKEHUS! NCTOYHUKA NMUTAHHUA W3MEpPAETCS MeXIy o0OMMM KOHIAMHU mcToyHMKa 10 muTaHus, Hampumep,
MEXTy CTOPOHOU BBICOKOTO TOTEHIIMANa UCTOUHMKA 10 muTanus (MMEoIIel Takol ke MMOTEHITNAI, KaK Ha y3Jie
156 B dur. 6) u 3a3emieHueM (TIOTEeHITAN y31a 154 B Gur. 4 cTaHOBUTCS TIO CYIIECTBY TaKHM JK€, KaK HYJICBOH
MOTEHIMAN), JaTYNKOM 62 HampsDKeHWs, W 9Ta nHdopMmauus nepenaercs Ha cxemy 50 ynpasnenus. [Togaua
9JIEKTPOIHEPTUH OT UcTOYHMKA 10 muTaHus Ha HArpy3Ky 125 ymnpaisiercsi BKIIOUCHHEM U BBIKIIOYEHUEM IIep-
BOT'O mepekioyaTens 172.

B cocrosiHum, rae nepsslil nepexitodarens 172 BBIKIIOUYEH, NIEKTPO3HEPrUs HA Harpy3Ky 125 He moaBo-
qutcs. HanpsbkeHue MCTOYHNKA MUTaHKs, KOTOPOE U3MEpPSIeTCs JaTYMKOM 62 HampspKEHHS B 9TO BpeMsi, Ha3bl-
BaeTca HanpspkeHneM OCV pazomkHyTOM nenu. B cocrosiHum, rae nmepsblil nepexitodarens 172 BKIIoueH, Ha
Harpy3Kky 125 nomBonurcs 3nekTposHeprus. HanpshkeHne HCTOYHHKA MATaHUSA, KOTOPOE M3MEPSIETCS JATIHKOM
62 HampshKeHMs B 3TO BpeMsi, Ha3piBaeTcst HanpsbkeaneM CCV 3aMkHyTOM 1ienu. [Ipu uneanbHON mogade dJek-
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tposreprud OCV u CCV SBISIOTCS OJWHAKOBBIME, OJHAKO MPU (HaKTHUCCKOM IMOJBEIACHUU DIICKTPOIHEPTHUH,
TAaKOM Kak OT OaTapeu, BCIEJACTBUEC BHYTPEHHETO COMPOTHBICHUS B eMKOCTH HampspkeHrue CCV 3aMKHYTOH 11e-
U sIBIIsieTCs Oosiee HU3KUM, deM HampspkeHue OCV paszomkayTtoit nienu. Hampspxenne CCV 3aMKHYTOH TIenn
sBIIseTCs Oojiee HU3KUM, deM HampspkeHrne OCV pa3oMKHYTOH IeTH, Ha BEJIMYUHY MOTEPH, 00YCIOBICHHOU
BHYTPEHHUM COIPOTUBJICHUEM B EMKOCTHIO.

®ur. 18B npeacraBnseT BUA, WITIOCTPUPYIONIMNA SKBHBAJIICHTHYIO MOJIENIb CXEMbl UCTOYHHKA TTHTaHUS.
Kaxk nokazano B ¢ur. 18B, ncrounuk 10 muranus (6arapes) MOXKET pacCMaTPUBATHCS KaK MOJIEIb, BBHITIOTHEH-
Hast coequHeHneM Eg, (MIeanbHBIH HCTOYHUK MTUTaHM) U TapajutenbHoi RC-1ienbio "pesnctop-koumeHcaTop'),
COCTaBJIEHHOW BHYTPEHHHMM CONPOTHUBIIEHHEM, 3HAUEHHE CONPOTHBIIEHUS KOTOPOTO INpPEACTaBIEHO Kak Riy,
PCaKTHBHEIM COMPOTHBICHHEM, 3HAYCHUE COMPOTHUBICHHUS KOTOPOTO 0003HAYECHO KaK Rppp, W AJIEKTPHYCCKUM
JIBYXCJIOWHBIM KOHJICHCATOPOM, 3HAYCHHE EMKOCTH KOTOPOTO TOKa3aHo Kak Cgpy, B MOCIEIOBATEILHOM COCITU-
Henun. Hanpsoxenne OCV pa3oMKHYTOM Lenu ucTouHuKa 10 mUTaHus CTaHOBUTCS paBHBIM Eg.y, 1 HanpsbKEHUE
CCV 3amMkHyTO# 1enH (V peqs) HCTOUHUKA 10 TUTAHUS MOKET OBITH OMKCAHO CICAYIOIUM BripakeHuem 1.

Beipaxenue 1
Vineas = Epare — BBy — AEgpg (1)

B Beipaxennu 1 AE;y, npeacTaBiseT noTepro (ajJeHue HalpsyKeHUs) BO BHYTPEHHEM CONPOTUBIECHHH, U
AEgp; ipencTasiser norepio (mageHue HanpspKeHus ) B napaysienbHoit RC-mienn cormacHo ¢ur. 18B.

Paspsinubiii Tok ucrounuka 10 mutaHus cHavyana npotekaeT B Cgpr, U MOCTENEHHO MpoTekaeT B Rgpp, MO
Mepe npoTekanus npoiecca 3apsaaku Crpr. Ha ocHOBe 3TOTO siBeHus BripaskeHre 1 MOXeT OBITh MEPEIUCaHo B
cienyromiee Boipakenue 2.

Bripakenue 2

mex(ﬂﬂﬁ;’ﬂm*lm'Rm“fCi}‘HgﬂL'{'i"'ﬂm(“m)} (2)

I(t) mpencraBisieT pa3psaHbIi TOK UCTOUHHMKA 10 MUTaHUSA, B MOKET OBITh OTIMCAH CIeAYIONM Bripake-
HUEM 3.
Bripakenue 3

() = Egate — (3)
R;mp“fﬂ Repe {1 - exp (mm)} + Ryrp ﬂ
B Beipaxkennu 3 Ryt ipencTaBisieT 3Hau€HUE SJIEKTPHUECKOTO COMPOTUBIICHUS HATPY3KH 125.
W3 Beipaxxenus 3 3nadenue [(0) pa3psmHoro Toka uctrodnvka 10 muranus B MOMEHT BpeMeHu (t=0) Hero-
CPE/ICTBEHHO TIOCIIE BKIIOUSHHUS Mepekiroyaress 172 MoxkeT ObITh OIMCaHO Kak cieayrollee Beipaxkenue 4.
Bripakenue 4
g rart

(4)

W3 Beipaxkenus 2 1 BeipakeHUst 4 HaNPSHKEHUE V p04(0) HcTounMKa 10 muTanus B MoMeHT Bpemenu (t=0)
HEMOCPE/ICTBEHHO MOCJIE BKIIIOUEHHS TepekiitouaTesst 172 MoXeT ObITh OMUCaHO Kak cieytolnee Boipakenue 5.
Beipaxenue 5

e R "
Vineas(0) = mj%%m’gmr (5}

Mexay TeM, u3 BeipaxeHus 3 3HaueHHE pa3psIHOTO TOKAa UCTOYHWKA 10 MUTaHUS B MOMEHT BPEMCHH, B
KOTOPBIH t SIBJISAETCS 3HAYUTENLHO OoJiee BHICOKUM, YeM npousBeneHne Repy U Cgpr, MOKET OBITh OMHCAHO KaK
cienyromiee Bripakenue 6.

Bripakenue 6
lim Ht) =+ Baare_ (6)
t/RepeCepr=twe  Rimp + Repr + Ryre

W3 Beipaxkenust 2 1 BeipaxkeHuUsI 6 HAMPSKEHUE V eq5(t) HcTOUHMKA 10 TMTAHUS B MOMEHT BPEMEHH, B KO-
TOPBIiL t SIBISIETCS] 3HAYMTENILHO OoJiee BBHICOKUM, 4eM mnpousBeaeHue Rgpp M Cgpr, MOXKET OBITh ONUCAHO Kak
cnenyroiee Beipaxxenue 7.

Beipaskenue 7

Ry
ik ) E.Enﬂ (7

. lim Vineas(t) =

# [RepiCepr—+tos Rimp + Repy + Byre

Mexay npounM, Repp u Cgpp SIBISIIOTCS OYEHb MalbIMH BeTMduHaMH. [1o3TOMy ciemyeT OTMETHTh, 9TO

TocJe BKITIOUSHHS TepekimodaTens 172 Ha OTHOCUTENHHO paHHEH CTaauy 3HaUYeHUE Pa3psaHOTO TOKA HCTOYHH-

ka 10 muTaHuA U HAMPSHKCHHUE V e.5(t) 3aMKHYTOU 1Ienu ucTouHrKa 10 MUTaHusS CXOAATCS K 3HaUYeHUsM Bripa-
JkeHus 6 1 Beipaxenust 7, COOTBETCTBEHHO.

Kak omucano Beime, Hanpspbkeane CCV 3aMKHYTOHN e (V eqs) HCTOUHHUKA 10 TUTAHUS MOTyYaETCs BBI-

YUTAHUEM MaJIeHUs HalpsKeHUs, 00yCIOBIEHHOTO BHYTPEHHUM CONPOTUBIEHHEM R;,, (KOTOpOe He OYEeHb Cy-

IIECTBEHHO 3aBUCHT OT BPEMCHH) W MAJCHUS HAMpPsDKEHUsI, 00YCIOBICHHOTO mapauienbHoit RC-nempio (koTo-
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poe BecbMa 3aBHCHUT OT BpeMeHH), u3 Harpspkenust OCV pazomknyToi nenu (Eg,y). t mpeacraBnseT BpeMs Moa-
BEJICHUS IIEKTPOIHEPTHH, B Repr -Cgpr PEACTaBIsIeT BpEMEHHYIO KOHCTAHTY T (Takke Ha3bIBaeMyIo "BpeMeHeM
penakcanun"). 3Mmenenne HanpsbkeHuss OCV pa3oMKHYTOH IIETH CO BPEMEHEM SIBIIETCS IPUMEPHO TAKUM, KaK
rpaduk B dur. 19.

@wur. 20 npencTaBiIseT BUA, WIUTIOCTPUPYIOMINN B3aMMOCBSI3b MEXIY JETEKTHPOBAHUEM BJIOXa M yIIpaBiie-
HHEM HCTOYHHKOM nuTaHms. Kak mokasaHo B ¢ur. 20 B kauecTBe IpuMepa, TeHEPUPYIOIIEee BIIXaeMbIH KOMIIO-
HEHT yCTPOHCTBO COTJIACHO HACTOSIIEMY H300PETEHHIO BHITIOIHEHO TaK, YTOOBI CHada a BEITIONHATE AETEKTHPO-
Banue HanpspkeHnss OCV pa3oMKHYTOH Ienu B MOMEHT t1 BpeMeHH, M 3aTeM BBINIOIHATH JCTEKTHPOBAHNE Ha-
npsokeans CCV 3aMKHYTO#H 11enu B MOMEHT t2 BpeMeHH. B curyarum nerektupoBanus Hanpspkeruss CCV 3amk-
HYTOW LIEIH, 9TOOBI IETEeKTUPOBATh HANPSHKEHUE, TIPIIIATaeTCsl UMITYJIbCHOE HANPSKCHHE, U MPEAIOYTUTENRHO,
YTOOBI BpeMsI €ro MPUIIOKEHHsI OBLIO HACTPOEHO HAa TaKOE BPEMsl, UTO HE ICHEPUPOBAJICS HUKAKOW a’po30iib, U
HE MPOMCXOJMII Ype3MEpHBIN pa3psia. boiee KOHKpeTHO, B KauecTBe MPUMeEpa, BpeMs MPHIOKEHUSI MOXKET CO-
CTaBJIATh 5 MC WM MEHee, WK, Ooyee IpenodYTuTeIbHo, 1 Mcek win MeHee. KpoMe Toro, Bpemsl IpHII0KeHHs
UMITYJIbCHOTO HAIIPSHKEHUs! JUIsl AETCKTHPOBAHUS HANPSDKEHHUS MOXET OBITh 0o0jiee KOPOTKHM, 9eM MUHHMAaJIb-
HOE BpeMs1, KOTOpOeE SIBIIsIeTCs TprueMiieMbiM B PWM-ynpaBiieHnn, KOTOpOE BBITIOJIHAETCS OT BPEMEHH t3.

[Tocne 3Toro, BO Bpems t3, BRIOIHIETCS HACTPOHKA MPOJOKUTEIEHOCTH BKIIOUECHUS, 1 HAYWHACTCS MOJ-
BEICHHUE JICKTPOIHEPTHH. XOTSI OKOHYAHHE TOJauH SJIEKTPOIHEPTHH MOXKET OBITH BBHITIOJTHEHO B JTI0O0H MOMEHT
BPEMEHH, B 3TOM IIpHMeEpe, 3aBepIIacTcs BO BpeMs t4, B OTBET Ha JETEKTHPOBAaHHE OKOHYAHMA BIoxa. Kpome
TOTO, TIO/IBEJICHAE SJIEKTPOIHEPTHN MOXKET OBITh 3aKOHUEHO TPH YCIOBHH, YTO JOJDKHO MPOUTH MpPEIBAPUTEIh-
HO OIIpeNIeNIeHHOE BpeMsl Iocje Hadana IT0JavH AJIEKTPO’HEpPTruu. B ampTepHAaTHBHOM BapuaHTE, ITOJBEICHHE
3JICKTPOIHEPTHH MOXKET OBITh 3aKOHYCHO MPH YCIOBUH, YTO JOJDKHO OBITH JACTEKTHPOBAHO JIFOO0E 0OCTOSATENb-
CTBO M3 OKOHYAHUS BJIOXA ¥ HCTEUEHHS IPEBAPUTEIIHHO OINPE/IECICHHOIO BPEMEHH.

Kaxk mokazano B ¢ur. 20, a umenHo, Hanpsbkenne CCV 3aMKHYyTOH nenu ucroynuka 10 nuraHus noiyda-
eTcsl mepel MOABEICHUEM JJIEKTPOIHEPTUH U MCIAPEHUS MM PaclbUICHHS MCTOYHHUKA BJBIXa€MOT0 KOMIO-
HEHTAa.

Kpome Toro, B otHOomennu nomydenust HanpspkeHuss OCV pazoMkHyTo# nenu w/wim Hanpsbkenust CCV
3aMKHYTOH LIeTIH, U3MEPEHNE MOXET OBITH IPOBEACHO JIBa WM OoJiee pas, He TOJBKO OJHOKpaTHO. bonee koH-
KPEeTHO, MoCcKoNbKy Ha HanpspkeHne CCV 3aMKHYTOH LeNH BIWSET BHYTPEHHEE COMPOTHBICHHUE U DJIEKTpUYIC-
CKHIA TBOWHOW CJIOH, 3HAUCHUE HATPSOKEHUS 3aMKHYTON IeNH ¢ OOJIbIIeH BEPOATHOCTHIO SBISETCS TOITHHHBIM
cpaBHUTENBHO ¢ HampspkeHneM OCV pasomkHyTOi nenn. [loaTomy sBnsieTcs Oonee MPEeaNOYTUTEIFHBIM H3Me-
perne HanpsokeHus CCV 3aMKHYyTOH Ienw ABa win Oonee pa3. boiee Toro, mockonpKy 3HaYCHHE HATIPSIKCHUS
OCV pa3oMKHYTOH IIeTI TakKe cierka Bapbupyer, usMepenue HanpspkeHus OCV pa3oMKHYTOH HENMH MOXKET
OBITH BBHITIOJTHEHO JIBa WU OoJiee pas.

B cnyuyae BeimosnHeHHs kak u3Mmepenust HanpspkeHuss OCV pa3oMKHYTOH Ien, TaK ¥ W3MEPEHUs] Hampsi-
xenust CCV 3aMKHYTO# Lenu aBa WK Oosiee pa3, N3MEPEHHUE MOKET IPOBOJIUTHCS OAWHAKOBOE YUCIO pa3. B
IPTEPHATHBHOM BapHaHTE, YHCIIO IUKJIOB M3MepeHus HanpspkeHns: CCV 3aMKHYTOH 1IeNTH MOXET OBITh 0O0JIb-
muM. B kauecTBe KOHKPETHOTO IMpHUMepa, Korjaa Yuciio pa3 usmepenust Hanpspkenust CCV 3aMKHYTO# 1enu co-
craBister N (N npezacTapiser nenoe gyucio ot 1 u 6osblie), n 9ucio pas nuamepenus HanpsbkeHus OCV pa3omk-
HyTOH 1ienu coctarisieT M (M TipelncTaBisieT Iesioe 4ucyio oT 1 1 GoJiblie), H3MEPEHUE HAMPSKSHHUSI MOXKET
BBITTOJTHATHCS TaK, 9To N sBisgercst 6onpmmM, yeM M. Ecnu m3mepenne HaupsHKSHUS BBITIOTHACTCS, KaK OIHca-
HO BBIIIE, MOKHO TIOJTy4aTh Ha/JIeKallue 3HAYCHUS 32 KOPOTKOE BPEMsI, YUUTHIBAs BMECTE C TEM BEIMYMHY Ba-
puarmu 3HaueHus Kaxxaoro u3 HanpspkeHuss OCV pazomkayTol 1ienu 1 HanpsbkeHnss CCV 3aMKHYTOH TIeTIH.

MeTox moydeHHs OJHOTO 3HAYCHUS HANPSKEHHS (XapaKTepHOTO 3HAYCHHS) M3 MHOTOUYHCIICHHBIX HM3Me-
PEHHBIX 3HAYCHUH HE SBICTCS OTPAHWICHHBIM KOHKPETHBIM CIIOCOOOM, M MOTYT OBITH MPHMEHEHBI Pa3JINIHbIC
criocoObl. Hampumep, MOTyT OBITh MCIIOB30BAaHBI METOJBI C NPHUMEHEHHEM CPEAHEro 3HAYCHHUs, MEIUAHHOTO
3HAYEHUs, MM MOJBI, M METO/1a BHIITOJHEHUS, HAIpUMEpP, KOPPEKLUH, IIPOBOJMMON Ha ONpPEAEICHHOE 3HAUCHHE.

Kpome Toro, B kadecTBe elle 0AHOrO NpUMEpa, B CiIydae, Korja HeoOX0JUMO TIpHiIaraTth UMITYJIbCHOE Ha-
npsbKeHHe K 0001 ofHOW Harpyske, naMepenne HanpspkeHHss CCV 3aMKHYTOH IeTTn MOKET OBITh NMPOBENICHO
OJTHOKpaTHO. MexX1Iy TeMm, B ciydyae, KOraa HET HEOOXOIMMOCTH B INPHIIOKEHHH MMIYJIbCHOTO HANpsDKEHMS,
n3Mepenue Hanpspkenust CCV 3aMKHYTO#H 1eru MOXeT OBITh NMpOBeNIeHO aBa WK Oojee pa3. B Hacrosmem Ba-
pHaHTE UCIIONHEHUS CIIEAYyeT OTMETUTD, YTO YHCIO pa3 n3MepeHus HanpspkeHus CCV 3aMKHYTOH [enH sBISET-
Csl MEHBIIINM, YeM JHUCII0 pa3 m3Meperus HanpspkeHrne OCV pa3oMKHYTOH IETH.

N3mepeHne 3HaYSHUS HANPSDKEHUS MOXET OBITh BBHITIOJHEHO B CIEAYIOMUX pexumax, (i) B orHomeHnun
M3MEpEeHUs HaIPsHKCHUS 3aMKHYTOW IIeTH, TIOoCIie TOT0, Kak UCTouHUK 10 mutaHus u Harpyska 125 obGpazoBam
COCTOSIHHE 3aMKHYTOMH LIETIH, €CIIM MPOXOAMT BpeMsl peslakcaliy (BpeMeHHast KOHCTaHTa T), BBITIOJIHACTCS H3Me-
peHue 3HadYeHMsI HanpspkeHus (Hampumep, cMotpu ¢asy Phl B ¢ur. 19). Kak onmcano Bbllie, HEMOCPEACTBEHHO
mocJe Toro, Kak Oputa chopMupoBaHa 3aMKHYTas LEMb, KOTJa TOK MPOTeKaeT B CTOPOHY Cgpy SKBUBAJIEHTHOTO
KoHTypa B ¢ur. 18B, u Tem cambiM npotekaeT 3apsiaka Cgp, TOK MOCTEIIEHHO MPOTEKACT B CTOPOHY Rgp;. 3Ha-
YEeHUE HAIPSHKEHUS, KOTOPOe U3MEpPSIETCsl, U3MEHSIETCsI OT 3Ha4EHHs COTIacHO BrIpakeHMIO 5 0 3Ha4eHUs CO-
riiacHO BrlpaskeHnIo 7 1o Mepe TedeHus BpeMeHHU. J[pyriuMu clioBaMH, HETIOCPEICTBEHHO ocie (POPMHUPOBAHUS
3aMKHYTOH LIEM 3HAYCHUE HANpPSDKCHUS, KOTOPOE M3MEPSeTCs, MOCTENIEHHO CHM)KAETCSl OT 3HAUCHHUS COTJIACHO
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BripaxkeHu o 5, 1 CBOAUTCS K 3HAUCHUIO COTNIAacHO Bripaxkenuto 7. Eciiu u3MepeHue BBIMONTHSACTCS TOCIIE HCTe-
YCHHs BPEMCHHU PEJIaKCallid, KaK OIKMCAHO BHINIE, CTAHOBHUTCS BO3MOXKHOH IOJyUCHUE 3HAYCHUS HATIPSIKCHHUS
3aMKHYTOH IeTH B CTAOMIBHOM COCTOSTHHH. UTOOBI MOydUTh O0Jiee TOYHOE 3HAUYCHHE, H3MEPEHUE MOXKET IPO-
BOJIUTHCS [0 UCTCUCHHUU BPEMEHH 1,5T, IO UCTEUCHHUU BpEeMEHH 2T, WU 110 HCTCUCHUH BPEMCHH 37T.

Kpome Toro, BpeMst perakcalyy T MOXKeT OBITh MOTYYCHO 10 crenu(UKauy HCTouHnKa 10 muTaHus, Win
MOJKET OBITh DKCIIEPUMEHTAIHHO MTOJIYICHO C UCTIONBh30BaHueM MeToaa AC-umnenanca (Meto nuarpamMm Koyir-
Koyma), u Tomy nmomo6HoOTO.

Kpome Toro, (ii) B ciiydae u3MepeHus 3HAUCHUS HAIPsHKCHHS J1Ba WM OoJiee pa3, MPeATrOYTHTEILHO Ha-
CTpauBaTh BpeMs JCTCKTUPOBAHUSA Ha OoJiee JUIMTEIBHOE, YeM BpEMs pellakcalnu (BpeMCEHHAash KOHCTAaHTA T)
(manpumep, cmotpu a3y Ph2 B ¢ur. 19). Ecniu n3MepeHue BHINONHIETCS B TeUEHUE O0JIee UTUTETLHOTO BpeMe-
HU, YeM BpeMsl pelaKcaluu (BpeMCHHAs! KOHCTaHTa T), MOJyYacTCsl 3HAYCHUC HAPSDKEHIS, CTAOMIM3UPOBaHHOE
Ha MPOTSDKEHUH TEUCHHS BPEMEHH peiakcanui. [103ToMy MOKHO MOTydUTh 3HAUCHUE HATPSIKCHUS 3aMKHYTON
IIENT Ha OCHOBE CTaOMIIbHOTO 3HaYeHUs. Kpome Toro, Kakbplid u3 BapuaHToB (i) U (il) MOXKET OBITh BBITIOJHEH
M0 OTAEITBFHOCTH, WIIM MOXET OBITh NCTIOTHEHA NX KOMOWHAITHSL.

VYnpasieHue nmojavyel Ha Harpy3Ky COTNIACHO OCTATOYHOMY YPOBHIO 3apsifa OaTtapew.

Teneps OynmeT onucana B3aMMOCBSI3b MEXK/y OCTATOYHBIM YPOBHEM 3apsiyia Oataped U yrpaBlICHHEM IoJia-
Y Ha Harpy3Ky co cchUIKOi Ha ¢ur. 21 u ¢ur. 22A-22C. ®wur. 21 npeacrapisieT KPUBYIO, WLTIOCTPUPYIOIIYIO
XapaKTEPUCTHKH pa3psia BTOPUYHOW OaTapew, MPUMEHUMON B KaYeCTBE UCTOYHUKA IMHUTAHHS, ¥ BEPTUKAIbHAS
OChb TIPC/ICTABIISICT 3HAYCHUE HANPSKCHUS WCTOYHHWKA THTAHUS, W TOPU30OHTATBbHAS OCh MPEICTABISCT Yachl
NpUMEHEHHUs (KOTOPBIE MOXHO PacCMaTpHBaTh KaK CKOPOCTh paspsma). Kpome Toro, 3HaucHWE HANPSHKCHUS
WMCTOYHUKA MTUTAHUS MOXKET MPEJICTaBIATh COOO0M 3HaUYeHHE TH000T0 oaHOTO M3 HanpspkeHuss OCV pa3oMKHYTOH
nenu 1 HanpsokeHus: CCV 3amkHyTO# ey, B gactHoCcTH, dur. 21 B ciiydae, Koraa 3HaYeHUE HANPSOKEHUS HC-
TOYHHMKA TUTAaHUS MpencTaBisier coboil HanpspkeHrne OCV pa3oMKHYTOH IETH, TaKKe MOXKET paccMaTpUBAThCA
KaK IIPEICTABIIIONIas XapaKTEPHCTHUKY COCTOSHHS 3apsia OTHOCHUTEIHHO HANPSIKEHUS PAa3OMKHYTOH IIern
(SOC-OCV-xapakrepuctuky). JJanee SOC-OCV-xapakTepuctuka Oyaer onrcana kak npuMep. Kak 010 omm-
CaHO BBIIIE, HATIPUMED, B CIydae BTOPUIHON OaTaper, TaKOH Kak JUTHH-UOH aKKymyJsaTop, kpuBas SOC-OCV-
XapaKTEPUCTHKH BKIIIOYACT HAYATBHYIO CEKIUIO (KOT/Ia OCTATOYHBIN YPOBEHB 3apsia BBICOK), B KOTOPOH 3HaUC-
HUC HANpPSKCHHUS WCTOYHHWKA MMUTAHUS OTHOCHUTEIFHO OBICTPO CHIIKACTCS IO Mepe HUCIONB30BaHHS OaTapew,
CEKITUIO TUIATO (KOTJa OCTATOYHBIA YPOBCHB 3apsaa CPEIAHUI), B KOTOPOM BapUaIlvs 3HAYCHUS HAMPSDKCHIS MC-
TOYHHMKA TUTAHUS CTAHOBUTCS cIa00i, 1 KOHCUHYIO CEKIMIO (KOTJIa OCTATOYHEIN YPOBEHB 3apsia HU30K), B KO-
TOpPOW 3HAYCHUC HAIMPSOKCHUSI MCTOYHHWKA MUTAHUSA OTHOCHUTEIFHO OBICTPO CHIDKACTCS MO0 MEpe MPUMCHCHHS
Oarapeu. B mpumepe cornacHo ¢wur. 21, cumBoist P1, P2 u P3 moka3zaHsl B HAYaILHOM CEKITUH, CEKIIUHU TUIATO U
KOHEYHOH CEKITMH, COOTBETCTBeHHO. Kpome Toro, P2 mpencraBiser TOUKy, KOTOpas HAXOIUTCS BO BTOPOM TO-
JIOBHWHE CEKIIMH IUIATO W OYEHB OJIM3KO K CepeArHE CEKINH IUIaTo (TO eCTh, P2 MMeeT OTHOCHTENFHO Majoe 3Ha-
YeHHE HaNpPsDKEHUS] ICTOYHHUKA MTUTAHUS B CEKIIUH TIIATO).

Ceknps miaTo 03HadaeT CEeKIIHI0, B KOTOPOH BapHallis 3HAYCHUS HANIPSHKCHHUS NCTOYHUKA MTUTAHUS COOT-
BETCTBEHHO OCTATOYHOW €MKOCTH SBJIsSIETCS Manoil. [IoCKONMBKY CTemeHb BapHalldi 3aBHCUT JaXe OT COCTaBa
Oaraped U TOMYy TOAOOHOTO, HET HEOOXOIUMOCTH OTPaHHYMBATHECS KOHKPETHBIM 3HaueHHWeM. Hampumep, cek-
IUsl, B KOTOPO# 3HaUCHHE HAMpsDKEHHS MCTOYHHMKA muTaHus coctaBisieT ot 0,01 mo 0,005 (V/%) (mampumep,
BapHaIs 3HAYCHHS HATPSOKCHUS B ciiydae, korga cocrostaue 3apsaa (SOC) Bapeupyer Ha 1%, cocTaBiser or
0,01 mo 0,005) wu MeHee, MOXET OBITH OINpeJeNieHa Kak ceKuus miato. KpoMe Toro, cekuus, B KOTOpOil Ha Be-
JUYMHY TUTIOC WK MUHYC OT 15 10 30% OTHOCHTENIbHO TOYKH, B KOTOPOM Bapuallus 3HAUEHUS HAIPSHKEHUS HC-
TOYHHMKA MUTAHUS COOTBETCTBEHHO Bapuanuu SOC sIBIICTCS MUHUMAIBHOM, MOXKET OBITh ONpENeNicHa KaK CeK-
st wiato. Kpome Toro, cekuus, B KOTOPOH 3HAYCHHUE HANPSHKCHUS NCTOYHHUKA MMUTAHUS SBJSACTCS MO CYIIECTBY
MOCTOSIHHBIM He3aBrcHMO 0T Bapualmi SOC, MOXeT OBITh onpeAeeHa Kak CeKITH IIaTo.

CornacHo ympaBJIeHHIO TIOJaueii Ha Harpy3Ky, KOTOpOE 371eCh OMUCHIBACTCS, B OJJHOM BapHaHTE MCIIOJIHE-
HUS n3Mepsercs Hanpspkeane CCV 3aMKHYTOH Leny, ¥ Ha OCHOBE HANPSDKEHUS 3aMKHYTOU LIEITH KOPPEKTHPY-
eTcs 3HaYeHHe WK (hopMa BOJHBI IPUIIaraeéMoro K Harpy3ke HampsbkeHus. HampumMep, MokeT OBITh CKOPPEKTH-
POBaH O MEHBIIEH Mepe OAWH MapaMeTp W3 MIUPHUHBI UMITYIIbCa, IPOJODKATEIFHOCTH BKIIOUCHHS, CPETHETO
3HAYCHHUS, ACUCTBYIONICTO 3HAUCHHMS, 3HAUCHHUS HANPSDKCHUS M BPEMCHH TNPIIOKCHHUS HATPSHKCHHUS, TIOJIBOTH-
MOT0 K Harpy3Ke, MJId MAKCHMaIbHOTO 3HAYCHUS BPEMCHH MPIIOKCHHUS.

VYike OBLTO OMHCAaHO CO CCBUIKOHM Ha ¢ur. 10, 4To B cilyyac BBITIONHCHUS MMOJAYH AIICKTPOIHEPTHUU OT UC-
TOYHHMKA MMUTAHUS HAa HArpy3Ky, €CIIM 3HAUYCHUC HATPSHKCHUS MCTOYHHKA MMUTAHUS SBIIICTCS OTHOCHTCIBHO BEI-
COKHM, BEITIOJTHSCTCS YIIPABICHHUE TSI COKPAICHUS TPOJOKUTCIFHOCTH BKIFOUCHUS (CY)KEHUEM IUPUHBI M-
MyJIBCOB), M KOT/Ia 3HAYCHIE HANIPSDKEHHSI MICTOYHUKA MTUTAHUS CHIDKACTCS, BHITIOJHSIETCS YIIPaBICHUE IS yBe-
JIMYEHUST IPOJOIDKUTEIFHOCTH BKITFOUEHHS (TTOBBIIIICHUEM IIUPHUHBI HMITYJIECOB), M €CJIM 3HAYCHHE HATIPSIKCHHS
WCTOYHHKA MMUTAHWUSA CTAHOBWUTCS PABHBIM WJIM MEHBIIMM, YeM 3HAUCHHE, MOJIyYeHHOE BBIUUTAHHEM A W3 Ha-
NPSOKCHHS TIOJTHOTO 3apsaa, dyekTpolrHepruss momaercs co 100%-HOM NpOaOKHUTENFHOCTRIO BKIIOYCHUS
(CTAAMA S103 B ¢ur. 11). Bosnee Toro, yrpasieHne 3aBeplieHHEM TTOAAYN MIEKTPOIHEPTHH Ha OCHOBE BpeMe-
HU BBIKITIOUEHUS Tak)ke OBLIO OMUCAHO CO CChUIKOM Ha dur. 9. Tenepb OyaeT ommcaHo yIpaBiieHUE, BKIIIOYAIO-
niee KOHTPOJTh Ha TPOTSHKCHUU BPEMCHU BBIKITIOUCHUS HA OCHOBE HATIPSDIKCHUS MCTOYHHUKA MUTAHUS (HATIPSKE-
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U CCV 3aMKHYTOH IIEeTH).

@ur. 22A nokassiBaeT PWM-ynpaBieHue B Ha4aabHON CEKLIUU. 31€Ch, B OTHOLICHUH U3MEPEHHOIO 3Ha-
4yeHus! V, ycTaHaBIMBaeTCsl (JOpMa BOJHBI, HMEIOIIAs OTHOLIEHUE AJIUTEILHOCTH UMITYJIbCA K NIEPHOAY MOBTO-
penus menbine 100. TIpeanonaraercs, 9T0 MakCUMaJIbHOE BpPEMs MPIIIOKEHUS, KOTOPOE TPEICTABISIET COOOM
BpeMs, KOrJla AJHUTCS HMPHIIOKECHUE HANPSDKEHHS, OBUIO HACTPOEHO HAa MPEIBApUTEIBHO OMPEACICHHOE BpeMs
tmax. bonee Toro, 3To0 MakKCHUMaIbHOE BPEMS ty,, MPHIIOKEHUS COOTBETCTBYET BPEMEHHU BBIKIIOUEHHS, OTHCAH-
HOMY CO cChIIKOH Ha ¢ur. 9. Ha ocHOBE 3TOro ycrnoBusl KOJIMYECTBO 3JIEKTPOIHEPTUH, KOTOPOE ITOJBOJHUTCS K
Harpy3ke, MOXeT ObITh ONHCaHO ciemyromuM Beipaxennem 8.1. 3gecs D mpencraBiaseT MpoaOKUTENBHOCTD
BKIIIOYEHUS, U R mpeacTaBiser 3HaueHUE CONPOTUBIICHUS HarPy3KU.

Brrpaxenue 8

v,
‘W*y—"v’lxﬁx@m;m (8. 1)

thvzm%’-x:m (8. 2)

; L T ST
Wet=Vsx 2 X (tmay +0) (8. 3)

3areM, eciii OCTaTOYHBIA YPOBEHB 3apsijia OaTaper CHUKACTCS M MEPEXOJIUT B CEKIIUIO IIATO HAMIPSIKCHUS
Oarapeu, MPOJOKUTEIFHOCTh BKIIOUCHHS (IIUpHHA MMITyNbca) At PWM-ynpaBieHus: ycTaHABIMBAaeTCS Ha
Oonpmiee 3HaYCHHE, YeM B HadaJbHOH cekmuu. [1o Mepe CHIDKEHHS HampspkeHHs Oataped, O6onee KOHKPETHO,
BOJIM3M BTOPOH MOJIOBHUHBI CEKITUH IIIATO (CTOPOHA, HA KOTOPOH OCTAaTOYHBIA YPOBEHB 3apsiia OaTtapen ABIsACTCS
MEHBIINM), YTOOBI BBIMOJHATH IIOCTOSIHHOE YIIPAaBICHHE IOJAdeH AIIEKTPOIHEPTHH, MOXKET IMOTpeOOBaThCS
100%-Hast TpoAOIKUTEIBHOCTE BKIIoueHus. @ur. 22B nokassiBaer PWM-ynpasienne B Touke P2, To ects,
BOJIN3M BTOPOH MOJOBUHBI CEKITUH I1J1aTo. B 3TOM mprMepe, B OTHOMICHUN U3MEPEHHOTO 3HAYCHUS V, HapsIKe-
HUS MCTOYHHMKA MHUTaHWUS (MEHBIIETO, YeM Vi), yCTaHaBIMBaeTca (hopMa BXOAHOTO curHaia, umeromas 100%-
HYIO TIPOJIOJDKUTEIIEHOCT BKIIFOUCHHS. KOTHMUYECTBO AMEKTPOIHEPTHU, KOTOPAst TIOABOJUTCSA K HATPY3KE, MOXKET
OBITh ONHCAHO BBINICYKa3aHHBIM BripakeHneM 8.2. B HacTosIeM BapHaHTE HCIIOJHCHUS HACTPOWKa (HOPMBI
BXOJIHOTO CHUTHAJIa MOXET BBITIOJTHSITHCS TaK, YTO KOJIUYECTBO ICKTPOIHEPTHH, KOTOPOE MOJIYJACTCs COTIIACHO
Bripaxxenuio 8.2, ¥ KOJIHYECTBO AIICKTPOIHEPTHUH, KOTOPOE TOIydaeTcs coriacHo Breipaxenuto 8.1, cTaHOBATCS
OJIMHAKOBBIMH WJIH TI0 CYIIECTBY OAMHAKOBBIMU. KpoMe TOro, B OJHOM BapHaHTE OCYIICCTBICHUS HACTOSIIETO
n300peTeHNs], I3MEHEHUE (POPMBI BOJTHBI HANIPSIKCHUS, MTOIBOJTUMOTO K Harpy3Ke COTIACHO OCTATOYHOMY YPOB-
HIO 3apsiaa O6aTapeu, IpeacTaBisieT co0oil OMMH W3 TEXHUYECKUX NMPHU3HAKOB. B cirydae, koraa HampshKeHHE SB-
JSIeTCST BBICOKMM Ha MPOTSDKEHUH BCEH CEKIHH IUIaTO, MIPOJLOIDKITEIHHOCTD BKIIFOYCHUS MOXKET OBITH HACTPOSHA
Ha MCHBIIYIO BenmduHy, 9eM 100%, Ha TMpOTSDKEHWHM BCEH CEeKIMH IIIaTO, WM MOXKET OBITh HaCTpOCHa Ha
MEHBITYI0 BennuuHy, 9eM 100%, Ha HagaIbHOM y4acTKe CEeKIHH IIaTo, U cocTaBiaATh 100%, ecin HanpsDKeHHe
Gatapen CHM)KAeTCS U JOXOIWT 0 BTOPOH IOJIOBHHBI CEKIMH IIATO, MIIM MOXKET OBITh HacTpoeHo Ha 100% mo
BCEU CEKLUU IIATO.

@ur. 22C noxazsiBacT PWM-ynpaBnenne B KOHEUHOH CeKIMU (CEKLIMH, B KOTOPOH OCTATOYHBIH ypOBEHb
3apsiia sBiseTcs 0oJice HU3KUM, YeM B CEKIMH IUIaTo). B 3TOM mpuMepe, B OTHOIICHHH H3MEPSCHHOTO HaIpshKe-
HUA V; (MeHbIIero, 4eM V,), ycTaHaBiuBaeTcsi (popMa BXOAHOTO curHaia, umeromas 100%-Hyio mpomoimku-
TENBHOCTh BKJIIOUCHUS. KOMTUYECTBO AIIEKTPOIHEPTHH, KOTOPask MOABOAUTCS K HATPY3KE, MOKET OBITh OTIHCAHO
BHINIICYKa3aHHBIM BrIpaxkeHuem 8.3. B 3ToM pesxume yrpaBieHUs MAaKCUMATbHOE BPEMS .y ABISCTCS MPOIJICH-
HBIM Ha JOTOJHHUTENHEHOE BpeMs .. JOMONHUTEThHOE BpeMs 0L MOXKET OBITh HACTPOCHO TAaK, YTO KOJHYECTBO
JJIEKTPOIHEPTUH, KOTOPOE MOJBOJUTCS COTIACHO BhIpakeHUro 8.3, CTAHOBHUTCS TAaKUM IKE, WU MO CYIICCTBY
TaKUM K€, KaK KOJMYECTBO DJIEKTPOIHEPTHH, TOJBOANMOE coryiacHo Breipaxkenuro 8.1, Bripaxenuto 8.2, nim
TOMYy IOH0OHOMY. JIpyrUMH ClIOBaMH, B HACTOSIIIEM BapHaHTE WCTIOHEHUS, KOTIa OCTAaTOYHBIH YPOBEHb 3apsaa
SBIISICTCS MEHBIIMM, YeM 3HAaYeHHE B CEKIMH IUIATO, MAKCHMAIBHOE BpeMs MPUJIOKEHUS YBETUIHUBACTCS TakK,
YTO Harpy3ka MPUBOAMTCS B IEHCTBUE B T€UCHHUE OOJIee UINTENFHOTO BpeMeHH. [loaToMy, Haxe Koraa ocTaTod-
HBI ypOBEHB 3apsia SBISIETCS HU3KUM, MOXKHO BBINTOJHATH T€HEPHPOBAHHE a3po30ii (IPHUMEpPHO) MOIOOHO
CEKITUH IUIATO.

B oTHOUICHNY HACTPOWKH 3HAYCHUS HAIPSKCHUS MCTOYHHKA NMUTAHHS HA HAYANlO0 TOOABJICHUS OMOJHU-
TEJILHOTO BPEMCHU a, B OJTHOM BapHAHTE MCIIOJHCHNUS, B OTHOIICHUH 3HAUCHUSI HATIPSDKCHUS OaTapew, IPU KOTO-
POM MPOJOIDKUTENHHOCTD BKIFOUeHMs nocturaet 100% npu PWM-ynpasieHun, BO3MOKHO JOOABIICHHUE JTOTIOJ-
HUTEIHHOTO BPEMEHHU a TaK, YTO KOJMYECTBO DJICKTPOIHCPTHH CTAHOBHTCS TaKUM K€, KaK MPU KOHTPOIHHOM
3HAYCHHUW HANPsDKCHUS UCTOYHHUKA MUTaHUs. Kpome TOro, HacTpolika MOKET BBIMOJHATBCS TaK, YTO B CIydae
HETIPEPHIBHOTO TOABEACHHUS NeKTpo3Heprun co 100%-HOoH MpOIOIDKUTENFHOCTRIO BKIIIOUEHHS B TCUCHHUE Bpe-
MEHH tp,4, B TO K€ BPEMSI CMUPSACH C HEJOCTATKOM O HEKOTOPOH CTEIeHH KOIWYECTBA 3JIEKTPOIHEPTHUH, ECIIH
HanpsDKeHHEe UCTOYHUKA MTUTAHUS MAJaeT A0 HATPSKCHUS, IPU KOTOPOM HEJTOCTATOK KOJIMYECTBA IICKTPOIHEP-
THM CTaHOBHTCS HEIPUEMIIEMBIM, HAllpUMeEp, HANpPSKCHHEM, KOTZa KOJIWYECTBO AIIEKTPOIHEPTHH IOCTHTAeT
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NpeIBapUTEIbHO ONpeIesIeHHON BenunHb! (Hanpumep, 90, 80, 70%, wim Tomy 1ogo6H0), 100aBIseTcs: OO0l
HHUTEJILHOE BpeMsl O.. B anbTepHaTHBHOM BapHaHTe, HACTPOIKa MOXKET BBIMOJHATHCS TaK, YTO JOMOJHUTEIHHOE
BpeMsi a J00aBIIsieTCs, €CNIM HANpPSDKEHWE MCTOYHMKA MUTAHHS AOCTUTAeT KOHEYHOTO HANpSDKEHHS B CEKLUH
IIaTOo (XOTS MPeanouTUTENbHBIM sBisieTcst CCV, BMecTo Hero MoXeT ObITh Ucioib3oBaHO OCV).

Kpome TOr0, B OTHOIIEHHH PacUIMPEHHOTO MaKCHMaJIbHOTO BPEMEHHU MPUIOKCHHUS (tyu,t0l), MOKET OBITH
HACTPOEH BEPXHMH Ipenen BpeMeHH. [IpyruMH CIOBaMH, MOXET OBITH IPEIOTBPAINEHO pacIIMpPEHUE MAaKCH-
MaJIbHOTO BPEMEHU MPHUII0KEHHUS tp,y 38 TIPEIEIIBI ONIPEAETICHHOTO BEPXHETO MPEJieIa BPEMEHU.

[NomyueHne HampspKEHUS PA3OMKHYTOM LGN M HANIPSIKECHUS 3aMKHYTOH LIEMH, U IIPUMEP MOCIEA0BATENb-
HOTO YIpaBIIEHUs pabOTOH.

@ur. 23 mpencTaBiIsgeT NpUMEp X0/a MOCIEI0BATEIbHOTO YIIPABICHUS T€HEPUPYIOINM BIBIXaEMbIH KOM-
MOHEHT ycTpoicTBOM. ['eHepupytollee BIbIXaeMblii KOMIIOHEHT YCTPOMCTBO COTJIACHO HACTOAIIEMY BapHaHTY
MCTIOJIHEHUSI MOXET ITPECTaBISATh COO0H YCTpPOHCTBO, KOTOPOE BHIMOJHSET YIPaBIeHUE, KaK IMOKa3aHo B (UT.
23.

Chauana, B CTA/IMM S501, renepupyromiee BAbIxaeMblii KOMIOHEHT ycTpoicTBo 100 ompenemnsier, Obut
JM JETEKTHPOBaH aKT BAOXa, W BKIIOYEH JH mnepekmovaresns 30 (cmotpu ¢ur. 1). Kak Obito ommcaHo BblIIe,
JIETEKTUPOBaHHE aKTa BJIOXAa MOJXET IPEJICTABIATL COOOH BBISIBIICHHE Ha OCHOBE BBIXOJHOT'O CHTHAJa AAaT4YMKa
20 Bnoxa. B ciyuae, xorna pesynpTatoM 3toro siBisercs "Het", reHepupyromiee BAbIXaeMblii KOMIIOHEHT YCT-
poiictBo moBTopsier CTAIIMIO S501; Torma kak B ciaydae "Jla", 3atem, B CTAJIMN S502, renepupyroiiee BIbI-
XaeMbIil KOMIIOHEHT YCTPONUCTBO aKTUBUPYET TaiMep.

[Toce aktuBupoBanus TaiiMepa, 3atem, B CTA/IUN S503, reHepupytoiee BABIXaeMblii KOMIIOHEHT yCT-
poiictBo 100 BemonHseT mosydaenne HanpspkeHuss OCV pa3oMKHyTOH 1enu. B 3Toi# craawnu, Kak ONMUCaHO BbI-
IIe, TMOJy9IEHNE MOXET OBITh BBITIOJIHEHA TOJIIBKO OJHOKPATHO, MIIM MOXKET OBITH BBINOJIHSITECS [[Ba MM Oosee
pa3. B kadecTBe KOHKPETHOTO IpPHMEpPa, HA OCHOBE OJHOTO WJIM MHOTUX IIOJNYydCHHBIX 3HAYCHHUH, COOOpa3HO
HEOOXOMMOCTH, MOXKET OBITh ITOJY4EHO OJJHO XapaKTEPUCTHIECKOE 3HAYCHUE HAMPSDKEHNSI HICTOYHUKA [TUTAHHS
BBIBEICHHEM CPEHETr0 3HaYEHUsI MIIM TOMY MOJO0OHOTO.

3arem, B CTAZIM S504, renepupytoiiee BAbIXaeMbIi KOMIOHEHT yCTPOICTBO OMpENeseT, MPEBhIAcT
mu HanpsbkeHrne OCV pa3soMKHYTOH Lienu MpeABapUTEIbHO ONPENEIEHHOE KOHTPONBHOE 3HAUCHHE. 3[E€Ch 3TO
Npe/IBapUTEIbHO OINPEAEIeHHOe KOHTPOJILHOE 3HaueHHE (Ha3bIBa€MOE "BTOPHIM KOHTPOJIGHBIM 3HaueHHEM'' C
Y4E€TOM B3aUMOCBSI3U C OIMCAHWEM B IyHKTaX (HOPMYIBI H300PETEHUS) MOXKET MPEIICTABISITh CO00# KOHTPOIb-
HOE 3HAa4YCHUE JUIS ONIPEACICHHS, BBIIOIHATD JIM OTMCHIBAEMYIO HIDKE TTosTydeHne HanpspkeHus CCV 3aMKHYTOH
nenu. Bropoe KOHTpopHOE 3HAUEHHE HE OTPAaHUYMBACTCSI KOHKPETHBIM 3HAYEHUEM, H MOXKET COCTaBIATb, Ha-
npumep, 3,45 B. B ogHOM BapuaHTE HCIIONHEHHS B KaueCTBE BTOPOTO KOHTPOJIBHOTO 3HAYEHHS MOXKET OBITH
UCIIONIb30BaHO KOHEYHOE HAMPSDKEHHE B CEKIMHM IIJIaTO, KOTAA OCTATOYHBIN ypOBEHB 3apsiia OaTapew mpeacras-
neH 3HaueHneM HanpspkeHHs OCV pa3oMKHYTOH Iemi. OTO BTOPOE KOHTPOJIBHOE 3HAUCHUE, UMEIOIIEE OTHO-
IIeHHUe K 3HaueHuro HanpspkeHus OCV pa3oMKHYTOW LETH, MOXKET ObITh HACTPOEHO Ha BEJIMUUHY, PAaBHYIO HIIH
00JIBIITYTO, UEM HalpsDKeHUE MpeKpalieHus pa3psijia.

B cmyuae, korna pesynstatoM CTAIUM S504 sBnsercs "[la", 3aTeM reHepupyrolee BAbIXaeMblil KOMIIO-
HEeHT ycTpoicTBo BKitodaeT paspsnusiii FET 8 CTAJIMU S505, u BemmonHseT nomydenue HampsbkeHus CCV
3amkHyTo# nenn B CTAJIMU S506. Jlaxxe B 3ToM cTajuy NONydeHHUE 3HAUCHHS HAIPSOHKEHUS MOXET OBITH BBI-
MOJIHEHA TOJBKO OJHOKPATHO, WM MOJKET OBITh NMpoBeneHa JBa win Ooiee pa3. CooOpasHO HEOOXOAMMOCTH,
OJTHO XapaKTEPUCTHIECKOE 3HAUCHUE BEIWYHMHBI HANPSKEHUA UCTOYHMUKA MMUTAHUS MOXKET OBITh MOJYYEHO BBI-
BE/ICHUEM CPEHET0 3HAUCHHS WIIM TOMY MOJZOOHOTO C UCTIOIb30BaHUEM MOTYUYEHHBIX 3HAUCHUH.

B cmyuae, xorga pesynmbratom CTAIMM S504 sensiercss "Het", reHepupytoliee BABIXaeMblii KOMIIOHEHT
YCTPOMCTBO BBITIOJIHAET MOCIEAOBATENHHOCTh JEUCTBUI JUIsl cliydasi, TJ€ OCTATOYHBIA YPOBEHb 3apsjia HU30K
(CTAAMA S521). B xadecTBe 3TOH MOCIIEA0BATEILHOCTH, HAITPUMEP, MOKET OBITh BBIIAHO TIPEIYIPERKICHUAE O
3apsaake. B Hacrosem BapuaHTe MCIOMHEHHMs, KaK OMHCAHO BBIIIE, B ciyuyae, koraa pesyasratroMm CTAINN
S504 senstercst "Het" (To ecTh, ciyuaii, Tae W3MEpeHHOE 3HAYCHUE HAINPSDKEHUS! PA30MKHYTON LEH SIBISETCS
PaBHBIM WM MEHBIIIUM, Y€M BTOPOE KOHTPOIbHOE 3HaueHHe (Hampumep, 3,45 B)), caexyromas cragus, TO €CTh,
nonydyeHue HanpspkeHust CCV 3aMKHYTOM Lieny, He BhIMONHSETCA. To ecTh, B Cilyuae, KOrjaa MoIy4eHHOe 3Hade-
Hue HanpspkeHus: OCV pa3oMKHYTOH LENU ABISIETCA PAaBHBIM MM MEHBIIUM, YEM BTOPOE KOHTPOJIBHOE 3Hade-
HHE, OIpeAeNsIeTCs, YTO UCTOUHUK 10 NMUTaHMSA HAXOAUTHECS B COCTOSHUM HU3KOIO OCTATOYHOTO YPOBHS 3apsja,
HanpspkeHne CCV 3aMKHYTO# IIENH HE MOJIydaeTcs, U TakKe MPOBOIUTCS cpaBHeHue Hanpspkeruss CCV 3amk-
HYTOH IIEITH ¥ TIEPBOTO KOHTPOJIBHOTO 3HAUEHMS, KaK ONMUCHIBAeTCs HUKE. [103TOMy mpenoTBpaInaoTcs: HEHYX-
HBIC OTIEPAINU U Pa3psill.

3arem, B CTAJIMN S507, rerepupytoliee BABIXaeMbIi KOMIIOHEHT YCTPOWCTBO OTMPEACIISET, TMPEBhIIIaeT
mm nonydeHHoe HampspkeHne CCV 3aMKHYTOH LENH MPEABAPUTENIBHO ONPEAEICHHOE KOHTPOJIBHOE 3HAUCHUE
(Ha3piBaeMoOe "TIEpPBBIM KOHTPOJBHBIM 3HaueHHEeM"). [lepBoe KOHTpOIbHOE 3HAUYCHHWE HE OTPaHWYMBAETCS KOH-
KPETHOW BEIUYMHOW, U MOXKET OBITh, Hampumep, 3,00 B, Oonee HHU3KOE, YeM BTOPOC KOHTPOJIBHOE 3HAUCHHE.
Kak ommcano Boime, Hanpsbkenue CCV 3aMKHYTOH menu siBiseTcs Oojiee HU3KMM, 4eM Harpspkenune OCV pa-
30MKHYTO# 1enu. 1o 9To# npuYMHE NPeNOYTUTENEHO, YTOOBI TIEPBOE KOHTPOJIFHOE 3HaYEHHE OBUIO MEHBIINM,
4eM BTOPOE KOHTPOJIBHOE 3HaUECHUE.
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Kpowme toro, B ¢ur. 24, mokazan npumep (€3, Koraa TeMIieparypa HCTOYHUAKA TTUTaHMs MPEICTaBIsICT CO-
00lf KOMHATHYIO TEMIIEPaTypy), B KoTopoM HampspkeHrne CCV 3aMKHYTOW IIETTH MPEBEIIIACT IEPBOC KOHTPOIIb-
Hoe 3HaueHue (Hanpumep, 3,00 B). B ¢wur. 24 taxke mokazansl npuMep (el, korma Temmneparypa HCTOUHUKA TTH-
TaHWs MPEACTABIIET COO0H KOMHATHYIO TEMITEpaTypy), B KoTopoM HampspkeHrne CCV 3aMKHYTOH IENH MPEBbI-
maeT BTOpOe KOHTPOJIbHOE 3HaueHue (Hampumep, 3,40 B), u nmpumep (e2), B koropoM HanpspxeHrne CCV 3amk-
HYTOH IIeNU sIBNISIETCS OoJiee HU3KHM, YeM BTOpO€ KOHTPOJbHOE 3HaueHue. B mpumepe (e3), kak Mmoka3aHo
cTpenkoit al, 3Hadenne HanpspkeHns CCV 3aMKHYTOH IETIH SBISICTCS MEHBIINM, YeM 3HA4YCHHE HAIPSIKCHUS
Pa30MKHYTOH IleTH, Ha BEIHMYUHY, COOTBETCTBYIOUIYIO ITAJCHHUIO HAIMPSDKEHUS, 00YyCIOBICHHOMY BHYTPEHHUM
COTPOTHUBIICHUEM H JJIEKTPHUYCCKUM JBOMHEIM clioeM (Takke HazeiBaeMoMy IR-manenuem). Bonee Toro, mpumep
(e4) oTpakaeT cuTyaIuio, KOTrJa TeMIepaTypa UCTOYHMKA TUTaHUs sBIseTcs HU3Ko#. Korma temmeparypa uc-
TOYHHKA TUTAHUS SBISCTCS HU3KOW, MOCKOIBKY IMOBBINIAIOTCS BHYTPCHHEE COMPOTHBICHHE U PEAKTHBHOE CO-
MPOTHBIICHHUE, KaK MOKA3aHO CTPEIKON a2, MPOUCXOAUT NOMONHUTEeNbHOe [R-majneHue, Tak 94To 3HAYCHHE Ha-
TPSHKCHUS CTAHOBUTCS MAJTBIM 3HAYCHUCM.

B omHOM BapmaHTEe UCIONHEHUS MPEIIOYTHTENBHO, YTOOBI BBHIICYIOMSHYTOE MEPBOC KOHTPOJIHHOE 3HA-
YyeHHne ObUTO HACTPOCHO HA MEHBIIYIO BEIMYNHY, YeM 3HaUYCHHUE HANPSDKEHUS TPEKpanieHns pa3psaaa (HampuMep,
3,2 B). I[IpuunHa COCTOUT B TOM, YTOOBI IETEKTUPOBATH HEIOCTATOK BBHIXOJHOW MOITHOCTH McTOoYHUKA 10 muTa-
HUS, KOTJIa TeMIlepaTypa UCTOYHMKA MTUTAHUS SBIIETCS HU3KOW. Jlaxke ecnu 1o 3HaueHnio HampspkeHns OCV
Pa30MKHYTOH IeH ONpeneNieHo, YTO OCTaTOYHBIN ypOBEHb 3apsaa UCTOYHUKA 10 MUTaHUS SBISAETCS TOCTATOU-
HBIM, BBIXO/IHAsI MOIITHOCTH UCTOYHHKA 10 MUTaHMS MOXET OBITh HEJOCTATOYHON BCIICICTBHUE BIHSHUS TEMIIEpa-
Typsl. Kak onmcano Brimie, B 3HaYeHnH HanpspkeHnss CCV 3aMKHYTOW [IeIH OTPa)XCHBI BEIMIUHBI BHYTPEHHETO
COTIPOTHUBIICHUS ¥ 3JICKTPUICCKOTO ABOHHOTO CJIOs, HA KOTOPBIC 3HAYUTEIBHOE BIUSIHUEC OKAa3bIBACT TEMIICPATY-
pa. [ToaToMy MOXKHO HCITONTB30BaTh 3HaUYeHUE HanpspkeHUuss CCV 3aMKHYTOHN LEMH JUI ONpPEICIICHUS, SBIIICTCS
T HEJIOCTATOYHOW BBIXOJHAS MOINHOCTh UCTOYHWKA 10 muTanus. YTOOBI ONPEAEIHTH, SBISICTCS JH HEJOCTa-
TOYHOW BBIXOJHAS MOITHOCTh MCTOYHMKA 10 muraHus, 6e3 wcrmoib3oBaHus 3HadeHUs HampsokeHus CCV 3aMk-
HYTOW IETH, IPUMCHSCTCS TeMICPATYPHBIA JATYHK JUIS MOJYYCHHS TeMIlepaTypsl ucrounuka 10 muranus. Ha
STOM OCHOBaHHH MOXKHO CKa3aTh, UTO AJIS IOJIB30BATENS MPEINOYTUTEIFHBIM SBISICTCS 3HAUCHNUE HATIPSKCHUS
CCV 3aMKHYTOH IIeNH B TUIaHE BECa ¥ CTOMMOCTH.

B onHOM BapmaHTe MCTIONHEHUS, YTOOBI TOYHO AETEKTHPOBATH HEJOCTATOK BBIXOJHON MOIIHOCTH HCTOY-
Huka 10 muTaHus, KOToa TeMIlepaTypa UCTOUYHUKA MTUTAHUS SBISICTCS HU3KOH, IpH 0oJiee HU3KOH TemIeparype,
4eM KOMHATHas TeMIIeparypa, MPeArouTUTENbHO, YTOOBI MepBOe KOHTPOJbHOE 3HaueHue (Hampumep, 3,0 B)
OBLTO paBHBIM WJIM MECHBIINM, Y€M 3HAUCHHUS, KOTOPBIE MOXKET MIPUHUMATD 3HaueHne HanpspkeHust CCV 3aMKHY-
Toii 1mern. B cimyuae, xorma Temmepatypa uctouHuka 10 muTaHus sSBIsIeTCS OOJee BBICOKOW, YeM KOMHATHAS
TeMIepaTypa, U HapsHKCHUE UCTOYHUKA 10 IMHUTaHWS SBIISETCS PABHBIM U 0OJIee BRICOKAM, YeM HAIPSIKCHHE
IpeKpaleHus paspsaa, 0ojiee IPEAMOYTUTEIHHO, YTOOBI IEPBOC KOHTPOJIBHOE 3HAUYCHUE OBLTO BEIMIHHOM, KO-
Topoe 3HaucHue HampspkeHHss CCV 3aMKHYTOW IIeH HE MOXKET MPHHUAMATh. J[pyrMMu cioBaMu, MPEAIOYTH-
TEJNBHO, YTOOBI TIEPBOE KOHTPOJILHOE 3HAUCHHE OBLTO MCHBIICH BEIIMYHHOW, YeM 3HAYCHHE, MTOJYYCHHOE BBIYU-
TaHWeM majcHus HanpspkeHus (IR-mageHuns), K0Topoe BOZHUKACT BO BHYTPEHHEM CONPOTHUBIICHUU U B 3JICKTPU-
YECKOM JIBOMHOM cJI0€, KOT[a TeMIlepaTypa MCTOYHUKA MATAaHHUS IPEACTaBIIeT c000ii KOMHATHYIO TEMIIepaTy-
py, u3 HanpspkeHnss OCV pa3oMKHYTOH menu ucTouHnka 10 muTaHust B COCTOSTHUM TIpeKpaieHus paspsama. Kak
OTIHCaHO BHIMIE, KOT/Ia TEeMIIepaTypa UCTOYHHUKA MTUTAHUS SBISETCS HU3KOM, BHYTPEHHEE CONPOTUBIICHUE H Pe-
AKTUBHOE CONPOTHBIICHHUE SBIIOTCA XYAIIUMH CPaBHHUTENIBHO C TEM, KOTJa TeMIepaTypa MCTOYHHUKA MTUTAHUSA
MIpeICTaBIIsIeT COOOM KOMHATHYIO TeMIieparypy. [loaTtomy BenencTBue qomotHATebHOTO [R-magenus camxaer-
cs 3HaueHue HampsokeHus. CoraacHo TeMiepaType UCToYHHKA 10 MUTaHus, JOTIOTHUTEIHLHOE MaJICHUE, KOTOPOE
BO3HHKACT, KOTJa TeMIEepaTypa UCTOYHUKA MTUTAHUS SBJISICTCS HU3KOW, MOXET OBITh OTHOCUTEIBHO OONbIIIM. B
9TOM CITy4ae, Jake €CIM MCTOYHHK MUTaHWsA uMmeeT aoctatounyto SOC, 3HauCHHE HANPSHKCHUS MOXET CTaHO-
BUThCs Oonee HU3KUM, deM 3,0 B. [Ipyrumu ciioBamu, eciu HEepBOE KOHTPOJIBHOE 3HAYCHUE HACTPOCHO, KaK
OIKCAHO BBINIC, YCTAHABIMBACTCS IMOPOTOBOC 3HAUCHHE, OTpaxaromiee IR-magenne u ToMmy momo0HOE, KOTOpoe
MOJKET HMETh MECTO, KOT/J]a TEMIIepaTypa UCTOYHHUKA ITUTAHUS SBISICTCA HU3KOH. [103TOMY CTaHOBHUTCSI BO3MOX-
HBIM BBITTOJTHEHHE TOYHOTO OTPEACICHUS BRIXOAHON MOITHOCTH HCTOYHHKA 10 muTaHus.

B HacrosdieM BapuaHTe UCIIOJHEHHS IMEepe]l OnKrchiBaeMbIM HUke PWM-ynpaBiieHreM npoBOIUTCS Ompe-
JIeNICHNe, SBIIETCS M HEJOCTATOUYHBIM OCTaTOYHBIN YPOBEHB 3apsina UcTouHMKA |0 muTaHus, Ha OCHOBE HAIPsI-
xkeanss OCV pa3oMKHYTOH IETH, U OTpelesIeHue, SIBISETCS JIM HEIOCTAaTOYHBIM OCTAaTOYHBIA YPOBEHB 3apsaa
ncrounuka 10 muranus, Ha ocHoBe HanpspkeHuss CCV 3amkuyTo# nenu. Ecim oT uctounuka 10 muTanus momy-
Yar0TCSd MHOTOYHCIICHHBIC BEJTMYUHBI HATIPSDKEHUS, HMEIOIINE Pa3INdHbIe XapaKTePUCTUKH, KaK OTMCAaHO BHIIIE,
MOJKHO 00JIee TOYHO MOHATH COCTOSHIE UCTOYHMKA 10 MUTaHHUS.

B mHacrosmieM BapuaHTE WCIONHEHUS, MOCIE ONPEICIICHUS, SBISCTCS M HEIOCTATOYHBIM OCTATOYHBIH
ypoBeHb 3apsaa ucroynnka 10 nutanus, Ha ocHoBe HanpspkeHnst OCV pasomknayToit nerm (CTAUU S503 u
S504 B ¢ur. 23), reHepupyrOIIee BABIXaCMBIH KOMIIOHEHT YCTPOMCTBO OIMpPEICISACT, SBISACTCS JH HEJOCTATOY-
HBIM OCTaTOYHBIA YpPOBEHb 3apsiia ucrouHuka 10 mutaHus, Ha ocHoBe HampsbkeHus OCV pa3oMKHYTOH Lenu
(CTAIUUM S506 u S507). B aTom ciyuae HOATBEPXKIAAETCS, YTO OCTATOYHBIM YpOBEHb 3apsja UcTouHuka 10
MUTaHUS HE SBISETCS HETOCTaTOYHBIM BO BpeMs, Koria momydaercs Hampspkenune CCV 3amkayTod nemnw. Ilo-
3TOMY MOKHO OTPEAEIHTH, YTO NMPHYNHON Toro, mouemy HampspkeHne CCV 3aMKHYTOH Lemu sBiseTcs Oojee
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HHU3KHM, Y€M INIepBOE KOHTPOJBHOE 3HAUCHHUE, SBISAETCS CHIKEHUE BBIXOAHOW MOIIHOCTH MCTOYHMKA 10 mura-
HUS B YCJIOBUSIX HM3KOH TemrepaTypbl. [1oaToMy, 0 CpaBHEHHUIO ¢ CHTyalllel MCIOIB30BaHUS TOJIBKO Hamps-
skeraust CCV 3aMKHYTOH TIeTIH, MOKHO 00Jiee TOYHO IMOHATH COCTOSTHIE UCTOYHUKA 10 muTaHus.

B macrosmem Bapuanrte mcnonHeHus HanpspkeHne CCV 3aMKHYTOH IENH HCIOJB3YeTCS HE TOJBKO IS
OTIpeNIeNIeHus], ABISETCS I HeTOCTaTOYHBIM OCTaTOYHBIN YPOBEHB 3apsAaa NCTOYHKKA 10 mUTaHus, HO TaroKe IS
HaCTPOMKU TPOJOJKUTEILHOCTH BKIIFOUCHMS OMUChIBaeMoro Huxke PWM-yrnpaBieHus M paciidpeHuss MaKcH-
MaJbHOTO BpeMeHHU mpuinokeHus. [loatomy omHOokpaTHBIM mM3MepeHueM HampspkeHus CCV 3aMKHYTOH menun
MOJKHO YIJIyYIIIUTh TOHUMAHHNE COCTOSHIS McTouHUKa 10 MuTaHms, ¥ Taxke MOXKHO TIOBBICHTH TOYHOCTH YIIPaB-
JICHUSI ICTOYHUKOM ITUTAHHUSL.

Kpome Toro, koMHaTHasi TeMIlepaTypa MOXKET OBITH ONpeJelieHa, HanpuMep, B quana3oHe Mexay 1°C u
30°C. B sToM ciydae Temmeparypa HHXKE, YeM KOMHATHasi TeMIIepaTypa, HOoApa3yMeBaeT TeMIIepaTypy HIKe
1°C. 3necr KOMHaTHas TEMIIEpaTypa UCHOIb3YETCsl KaK KOHTPOJIbHAS; OTHAKO B KayecTBE KOHTPOJIBHOW MOJXKET
OBITH IpHMEHeHa OOBIYHAs TeMIlepaTypa (HanpuMep, 1uamna3on Mexay 15 u 25°C).

Onsate co cchUIKoi Ha ¢ur. 23, B ciydae, xornga pesynsrarom CTAIMU S507 siBnstercst "Her", renepu-
pyloliee BIBIXaeMBbIi KOMIIOHEHT YCTPOMCTBO BBHITIONHSET OCIEAOBATEIFHOCT NSHCTBUN MM caydas, Tae oc-
TaTOYHBIN ypoBeHb 3apsiaa Hu3ok (CTAIUSA S521). B xadectBe 3TON MOCIEA0BATEILHOCTH, KaK OTMCAHO BBI-
1Ie, HalpuMep, TeHEPUPYIOIIee BIBIXaeMbI KOMIOHEHT YCTPOWCTBO MOJKET BBIIaBaTh MPEAYIPESKICHHUE O 3a-
psnke. B HacTosmeM BapuaHTe HCIIONHEHMS, JaXke B CIydae, KOT/ia BRIXOAHAS MOIIHOCTh McTouHMKa 10 mwmTa-
HUS SBISIETCS HEIOCTATOYHOM, T€HEPUPYIOIIee BIBIXaeMBII KOMIOHEHT YCTPOWCTBO BBITIONHSIET IOCIIEIOBA-
TEeNBLHOCTh ACHCTBUM Ui Cllydasi, TJ€ OCTaTOYHBIM YpOBEHBb 3apsija SIBJISETCS HU3KHM; OJIHAKO, BMECTO 3TOM
MIOCJIC/IOBATEILHOCTH, MOYKET BBIMOJHATHCS MTOCIEI0BATEIEHOCTD, KOTOPAsk MOXKET OTIIMYATHCS OT BBIICYTOMSI-
HYTOH I10CJIE0BATEINBHOCTH, U IS CITy4ast, TJe BBIXO/HAsI MOLTHOCTH SIBJSIETCSI HEIOCTATOYHOM.

B cnyuae, korma pesynstatom CTAIMUN S507 snsiercs "Jla", 3atem, B CTAAMUN S508, renepupytoiee
BIbIXaeMbIi KOMIIOHEHT YCTPOMCTBO OIpeNelsieT, MPEeBbINIaeT JIn noidydeHHoe HanpspkeHne CCV 3aMKHYTOH
IETN eIl OJTHO IPEIBAPUTEIBHO ONpPEeSICHHOE KOHTPOJIbHOE 3HAUCHHE. DTa CTaAus NpeHa3HaueHa ISl ompe-
JISTICHNSI, HEOOXOAUMO JTH PACIIUPSITh MaKCUMaIbHOE BpeMs MPUiIokeHus (cMoTpH ¢ur. 22). B oTHOMEHNH cO-
OTBETCTBYIOIIETO "TPEIBAPUTEIHHO OMPENEICHHOTO 3HAaYeHUs", KaK OMHCAHO BHIIIE, B Ka4eCTBE COOTBETCT-
BYIOIIETO "TpeIBapUTEIHHO OMPENEICHHOTO 3HAUYEHUS" MOXKET OBITh HACTPOSHO 3HAUYCHHWE HAIPSKCHHs Oarta-
pen, Ipu KOTOPOM TIPOJOIDKUTENFHOCTE BKITtodeHus pocturaet 100% mpu PWM-ynpaBienny, win B KadecTBe
COOTBETCTBYIONIETO "TIPEIBAPUTEIHLHO OMNPEEICHHOTO 3HAYCHHs" MOXKET OBITh HACTPOCHO HANpSDKEHUE, MPHU
KOTOPOM OKa3bIBACTCS HEMPHEMJIEMBIM HEIOCTATOK OCTATOYHOTO YPOBHS 3apsaa, WM HANpsKCHHE, ITOKa3bl-
Balolllee OKOHYaHUE CEKIMH IUIaTO, MOXKET OBITh HACTPOECHO B KaYeCTBE COOTBETCTBYIOLIETO "MPEABAPUTEIIHHO
OTIpeJIeTIEHHOTO 3HaYCeHUs'", MIIM MOTYT OBITh HACTPOCHBI Ipyrue 3Ha4deHus. B cimydae, xorna Hanpsbkenne CCV
3aMKHYTOH LIEMH TPEBBIMIAET COOTBETCTBYIONIEE KOHTPOJIBbHOE 3HaYCHHUE (TO €CTh, CiIydail, TAe pe3yjIbTaToM
CTAJUN S508 sBnsgercs "[a"), B8 CTAIUN S509 renepupyroiee BAbIXaeMbli KOMIOHEHT YCTPOMCTBO BBI-
nonasier PWM-ynpasnenue Ha ocHoBe HanpsbkeHHss CCV 3aMKHYTOH 11eni 0e3 BBIMOJIHEHHS PACIINPEHHs MaK-
CHMaJIbHOTO BPEMEHH IIPUIIOKECHUSL.

Mexnay Tem, B ciaydae, korga Hanpspbkenne CCV 3aMKHYTOW IIENTH HE MPEBBIIIACT COOTBETCTBYIOMIEE KOH-
TpoJibHOE 3HaueHue (cimydah, rae pesyiabratom CTAANN S508 seusercs "Het"), TO €cTh, B ciiydae, KOra OcTa-
TOYHBIH YPOBEHb 3apsAga MCTOYHHWKA NMHUTAHHA SBISCTCS MEHBIIUM, YeM IPEIBAPUTEIHHO OIPEeIIEHHOS KOH-
TponsHOe 3HaueHue, B CTAJIMU S510 renepupyroiee BAIXaeMbIi KOMITOHEHT YCTPOHWCTBO pacUIUpseT MaKCH-
MaJIbHOE BpEMsI IIPUIIOKEHHS, W BBITIOIHSACT TOBEICHIE SJICKTPOIHEPTHH K Harpy3Kke. DTO pacIIupeHne BpeMe-
HU HE SIBJISICTCS OTPaHHMYCHHBIM, H MOXKET OBITH BBHIITOJHEHO C UCIIOJIb30BAaHHEM OINMCAHHOTO BBIIIE CII0C00a Co-
riacHo ¢ur. 22A-22C.

INocne nawyana noaseneHus snexrposHepruu, B CTAJIIU S511 renepupyromiee BAbIXa€MbIi KOMIOHEHT
YCTPOMCTBO OIPEAEsIeT, ObUI JIN 3aBEPILCH aKT BIOXa, BHIKIIOUCH JIM NIEPEKIII0YATENb, U UCTEKIIO JIH NPEABapH-
TenbHO onpezeneHHoe Bpems. Ecau pesynstarom CTAIMUN S511 sBngercs "Het", renepupyromiee BabIXaeMbli
KOMITOHEHT YCTPOWMCTBO IPONOJDKACT IMOJBEJICHHE DJIEKTPOIHEPTHH; TOT/A KaK €CIU PE3YJIbTaTOM SIBISETCS
"Jla", reHepupyrOIIee BIbIXaeMbIii KOMIOHEHT ycTpoiicTBo nepexoaut k CTAJIMUN S512, u 3aBepiiaeT reHepu-
pOBaHHUE ad>PO30IIs.

XOoTs BBIIIE OBUT OITUCAaH KOHKPETHBIN MPUMED COTIIACHO Tporieccy B Gur. 23, He ABISAETCS CYIIECTBEHHBIM
BBITTOJTHEHHUE KaXXIOW CTagul B MpOIEcce, W, KOHEUYHO, HEKOTOPBIE M3 HUX MOTYT OBITH BBIITOJHEHBI HA OCHOBE
JIPYTUX TEXHUYECKUX HUICH.

Opna TeXHUYECKas Hes COTIACHO HACTOAIMIEMY M300pPETCHUIO OTIMYACTCS NETCKTHPOBAHUEM COCTOSHHS
HHM3KOTO OCTaTOYHOTO YPOBHS 3apsiaa MCTOYHHKA NHUTaHMs Ha ocHoBe HampspkeHunst CCV 3aMKHYTOW Lenu
(CTAANU S505-S507, S521, u T.1.). Usmepenne Hanpspkernss OCV pa3oMKHYTOH LETIH MOXKET BBIITOJIHSATHCS
WJIA MOKET HE TIPOBOJIUTHCSL.

Kpome Toro, emie oqHa TeXHHUECKas WEsl COTIACHO HACTOSILEMY M300pETEHHUIO XapaKTepH3yeTcsl H3Me-
pernem HanpspkeHuss CCV 3aMKHYTOH LIeNH, U BBIIOJHEHHEM KOPPEKTHPOBAHUS YCIIOBHS MPUIIOKEHUS HArpy3-
KU (KOPPEKTHPOBaHKE 110 MEHBIIEH Mepe OAHOTO M3 3HAYeHHs M (JOPMBI BOJIHBI ITOJIBOJMMOTO K Harpy3ke Ha-
TIPSDKEHUS, U T.].) HA OCHOBE 3HadeHHs Hampspkenus 3amkHyToi nemm (CTAIWU S508-S510, u 1.4.). Jaxke B
3TOM ciydae m3Mepenue HanpspkeHHst OCV pa3oMKHYTOH [enH He SBISIETCS CYIIECTBEHHBIM, M MOXET BBITION-
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HATHCS WJIA MOXET HE MPOBOIUTHCSL.

Coo0paxeHre OTHOCUTEIBHO M3MEPCHUS HANPSDKCHUS 3aMKHYTOM IICTIH, W ONPEICIICHUS] COCTOSHUS HU3-
KOTO OCTaTOYHOT'O YPOBHS 3apsAa Ha OCHOBE Pe3ylbTaTa H3MEPEHUSI.

Kak Gp10 OmMCaHo BBINIE, B OHOM BapHaHTE OCYIIECTBICHUS HACTOAIICTO N300pETEHUsI MOYKHO ITOTy4daTh
3HAaYCHHE HANPSHKEHUS 3aMKHYTON IIETIH U OTIPENIENATh, HAXOJUTCS JIM HCTOYHUK MMUTAHUS B COCTOSHUU HU3KOTO
OCTAaTOYHOTO YPOBHS 3apsiia, Ha OCHOBE MOTYYCHHOTO 3HAYCHHUS.

Kpome Toro, renepupyromee BIbIXaeMblii KOMIOHEHT ycTpoiicTBO 100 corflacHO HacTOSIIEMY BapHaHTY
WCTIOJTHEHHS] MOXET BKJIIOYATh BCTIOMOTATEIbHBIA OJOK ISl BBITOIHEHUS MPEIBAPUTEIHFHO OMPEACTICHHBIX OTIe-
pamwii B ciy4ae, KOTJia OMpPENENICHO, YTO MCTOYHUK IMHUTAHHUS HAXOTUTCS B COCTOSHHHM HH3KOTO OCTATOYHOTO
ypOBHS 3apsiga. B xadecTBe BCIIOMOTraTebHOTO OJ0Ka MOTYT OBITh MCIIOJIE30BaHBI PA3IUYHBIC OJIOKH, W, HATIPU-
Mep, MOKET OBITh MPUMEHEH JIF000H ofuH u3 (1) OJ0Ka IS MpeJOTBpaIleHHs pa3psaa uctouynuka 10 muTaHus,
(ii) OJoKa [T OMOBEUICHHUS, YTO UCTOYHUK IMUTAHUS HAXOJUTCS B COCTOSHUHM HU3KOTO OCTATOYHOTO YPOBHS 3a-
psna, (iii) O1oKa Ui KOPPEKTUPOBAHUS TEMIIEPATyphl HCTOYHHMKA TMHTAHUS, W T.JA., WM UX codeTaHue. bomee
KOHKPETHO, B CIIy4ac COCTOSHHS HHU3KOTO OCTATOYHOTO YPOBHS 3apsja pa3psa UCTOYHHKA 10 MUTaHUS MOXKET
OBITh IPEIOTBPAIICH ACHCTBHEM BCIIOMOTATeIbHOro O6J0Ka. Kpome Toro, mpeanoYTuTeNnsHON SIBIsieTCs KOH(H-
rypanus, B KOTOPOH B CIy9ae COCTOSHHS HH3KOI'O OCTaTOYHOTO YPOBHS 3apsia, IOJIb30BATENh W3BEIIAETCS O
COOTBETCTBYIOIIEM COCTOSIHMH JEHCTBHEM BCIOMoOTraTensHOro O1oka. Kpome Toro, mpeamodTuTenhHOM SBISCT-
csl KOHpHUTypanus, B KOTOPOH B CITydae COCTOSHISI HU3KOTO OCTaTOYHOTO YPOBHS 3apsAa HarpeBaeTcs JIeHCTBH-
€M BCTIIOMOTaTelbHOTO 00Ka. KpoMme Toro, mpennoYTUTeNbHBIM SBIISETCS HarpeBanue UCTodHuka 10 nutaHus B
cirydae, KOTJa OIpeeNieHO Ha OCHOBE BhImeonucanHoro HampspkeHus CCV 3aMKHYTOH IHend, 9TO BBIXOJHAS
MOIITHOCTh UCTOYHHKA 10 mUTaHUS SIBISETCS HeAOCTaTOuHOH. OOOCHOBAHUE COCTOUT B TOM, YTO, €CJIA UCTOUHHUK
10 muTaHUsA HATPEBACTCSA B COCTOSHUM HU3KOTO OCTATOYHOTO YPOBHS 3apsiia, TO MOCKOJBKY MaJCHUC HATPsKe-
uus (IR-manenne), 00ycIOBICHHOE BHYTPCHHUM CONPOTHUBICHHEM M TOMY IOJOOHBIM UCTOYHMKA 10 muTaHwms,
YIIy4IIaeTcs, CYMECTBYET BO3MOYKHOCTh TOTO, YTO OyJIET YCTPAHEH HEJTOCTATOK BHIXOAHOM MOIIHOCTH UCTOYHU-
ka 10 muTaHus.

Coo0paxeHHe OTHOCHTEIFHO HM3MEPCHHS HANPSKCHHS 3aMKHYTOH IENH, U KOPPEKTHPOBAHUS YCIOBHS
MIPHIOKEHUS K Harpy3Ke Ha OCHOBE pe3yJIbTaTa H3MEPCHHUS.

B nHacrosmem BapuaHTe HCTIOTHEHUS TAaKXKe PAaCKPHITa MPOLEAYypa HaIJIeKAIIETO KOPPEKTUPOBAHHS YCIIO-
BUS MIPUJIOKEHUS HANPSDKCHUS K HAarpy3ke Ha OCHOBE MOIYYEHHOTO 3HAYCHHS HAIPSOHKCHHS 3aMKHYTOH IETIH.
Jpyrumu ciioBaMH, Kak OIMMCAHO CO CChUTKOM Ha ¢ur. 21 u dur. 22A-22C, B TeHEPUPYIONIEM BIBIXaeMbIH KOM-
noHeHT ycrporictee 100 3Toro THMHa 3HaYCHHWE HANPSHKCHUS MCTOYHHUKA MUTAHHA, KOTOPOE M3MEPEHO, 3aBUCHT
OT MOTPeOJICHUS TOKA MCTOYHHWKA MUTaHWA. [[09TOMY B OJHOM BapHaHTE HUCIOTHECHUS MPEIIOYTUTEIHLHO KOp-
PEKTHPOBATh 3HAYCHHE U ()OPMY BOJHBI IPUIIATAEMOTO0 K Harpy3Ke HANPSDKCHHS HAa OCHOBE 3HAUCHUS HAIpsDKe-
HUS MCTOYHHKA MUTAHWS, TOJYYEHHOTO U3MepeHueM (Hampumep, Vi, V,, Vi, U ToMy Hog00HEBIe, CMOTpH (UT.
22A-22C).

Mexay mpo4nM, eCITU UCTOYHUK MUTAHUS MOJACPIKUBACTCS B COCTOSHHM, TJIC BBIXOJHASI MOIIHOCThH HC-
TouHMKa 10 MUATaHUS SBISAETCS HEJIOCTATOYHOM, CTUMYJIUpPYETCS Aerpananus uctounnka 10 muranus. [lostomy
9TO HE SABJSIETCSA MPEANOYTUTENHHBIM. COTTacHO HACTOAIIEMY BapHaHTY WCIIONHEHUS, SBISCTCA JIM BBIXOJHAS
MOIIHOCTh UCTOYHHUKA 10 muTaHWs HEAOCTATOYHOM, ONpenessieTcs ¢ uernoyib3oBanneM HanpspkeHuss CCV 3amk-
HYTOH IIETIH, W B CIIydae, KOTJa BBIXOTHAs MOITHOCTH SBJSIETCS HEAOCTATOYHOMW, IMOJada IEKTPOIHEPTHH OT
ucrounrka 10 muTaHMA MpephIBaeTCs, [0 MEHBIIEH Mepe BpeMeHHO. [loaToMy mpenoTBpamiaeTcs Aerpaganus
ncrounuka 10 mutanus. [ToaToMmy nocturaercst 3QpGeKkT SKOHOMHUU YHEPTUH, IIPH KOTOPOM MOKHO HUCTIOIH30BaTh
ucTo4HUK 10 muTaHus B TeUeHHE 00JIee JITUTEIHHOTO BPEMCHH.

Kpome toro, ecnrt ucrounuk 10 mutaHus HE 3apspKacTcs U HE Pa3pshKaeTcs B HAIUICKANUX YCIOBHUSIX CO-
TJIACHO OCTaTOYHOMY YPOBHIO 3apsja U TOMY MOJOOHOTO, CTUMYJIMPYETCS Jerpajais UCTOYHHKA 10 muTaHus.
IToatomy 3TO He SBISACTCS MPEANMOYTUTEABHBIM. COMIACHO HACTOSANIEMY BapHaHTy HCIIONHCHHS, MOCKOIBKY
YIpaBJICHUEC HCTOYHUKOM ITUTAHUS BEITIONHSACTCS Ha OCHOBE TOYHOTO OCTATOYHOTO YPOBHS 3apsijia ucTouHuka 10
MUTAHUs, BBIBICHHOTO Ha ocHOBe HampspkeHus CCV 3aMKHYTOH LIEIH, MOBBIIIACTCS TOYHOCTH KOHTPOJIS HC-
ToYHMKa nuTaHus. [loaTomMy npenoTBpamaercs nerpananus ucrogynnka 10 nmuranus. Ilostomy mocturaercs 3¢-
(hexT S5KOHOMHH IHEPTUH, IPH KOTOPOM MOKHO MCIIOJIB30BaTh HCTOYHHK 10 nmuTaHus B TeueHue OoJiee TUTENb-
HOTO BPEMEHH.

Kpowme Toro, coriiacHO 0THOMY BapHaHTy OCYIICCTBICHHS HACTOSINEr0 M300pETEeHHs, MOCKOIBKY CHUTYa-
IUs1, HAXOJUTCS JIM MICTOYHUK ITUTAHUSA B COCTOSHHM HU3KOT'O OCTaTOYHOTO YPOBHS 3apsAa, ONpEnesieTcs ¢ uc-
TIOJIF30BAHNEM HATIPSKCHHS 3aMKHYTOH LENH, MPEACTaBIIOMEro (pakTHIECKOe 3HaYeHUE HANPSHKCHHS UCTOY-
HuKa 10 MUTaHUS, OTpaKarollee TEMIIEPATypy U COCTOSHUE ACTpafaluu, JOCTHraeTcs 3 (EKT SKOHOMHH dHEP-
THH, TIPA KOTOPOM MOKHO HCIIOJIb30BaTh UCTOYHUK 10 muUTaHMs B TeUeHHE 00JIee AITUTECIBHOTO BPEMCHH.

JlomomHUTEIBPHOE IPUMEYaHUE.

Drta 3asBKa PAaCKPBIBACT CIICAYIOIINE H300pETCHUS, IPUBECHHBIC HIDKE B BHUJIC MPOHYMEPOBAHHBIX ITyHK-
ToB. KpoMe TOro, CHMBOJIBI CCBUIOYHBIX TO3UIUI M KOHKPETHBIC YHCIICHHBIC 3HAYCHHUS TOKA3aHbI KaK CIIPaBOY-
Hast vH(GOpMAIIHS, HO HE OJPa3yMEBAIOT OTPAHUYCHUS HACTOSAIICTO H300pEeTECHUSI B OOIIEM U LIEJIOM.

1. I'enepupyromee BABIXa€MbIi KOMIIOHEHT YCTPOWCTBO, BKIIIOYAIOIIEE HCTOYHUK MUTAHUS, HATPY30UHYIO
TPYIIy, BKIIOYAIONIYI0 Harpy3Ky, BBIOJHEHHYIO C BO3MOKHOCTBIO HMCIAPEHUS WM PACIbUICHUS HWCTOYHHKA
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BJIBIXa€MOT0 KOMIIOHEHTa JEHCTBUEM DIEKTPOIHEPTHH OT UCTOUHUKA MHUTAHUS, U CXEMY YIIPABICHUS, BBINOJN-
HEHHYIO TaK, YTOOBI OBITH CHOCOOHOW IMOJy4aTh 3HAUCHHWE HAIPSDKECHHS MCTOYHUKA MHUTAHMS, MPUYEM CXeMma
YIIpaBIICHUsI BBITOJHSET: porecc (al) momydeHus 3HaYeHUsI HAPSDKEHNS HICTOYHUKA TUTAHUS 3aMKHYTOH IIETIH
B COCTOSIHUM 3aMKHYTOH IIeTIH, B KOTOPOM HCTOYHHK MHUTaHWSA M Harpy304Has IPyINa 3JICKTPHUECKH COETUHE-
HBI; ¥ IIporecc (a2) cpaBHEHNUS MOJIyYEHHOTO 3HAYCHUS HAIPSDKEHHUS 3aMKHYTOH LIENH U IIEPBOTO KOHTPOJILHOTO
3HAYEHMS HANPSDKCHUS, ¥ ONPENIENICHNs], YTO UCTOUYHHK IIMTAaHUS HAXOAUTCS B COCTOSHUM HU3KOTO OCTATOYHOTO
YPOBHS 3apsfa, B CIydae, KOIJa 3HAUCHHWE HANpPSKCHUS 3aMKHYTOH IEIH SIBIISCTCS MCHBIINM, WM SIBISICTCS
PaBHBIM MJIM MEHBIIUM, YeM KOHTPOJIbHOE 3HAUCHHUE HAPSKECHHS.

2. I'enepupytoriee BIBIXaeMBIii KOMIIOHEHT YCTPOMCTBO, pacKpbiToe B 1.1, B KOTOpoM, B mporecce (al),
TMIOCJIE TOTO, KaK UCTOYHMK MTUTaHKs U Harpy304Hasl rpyra o0pa3oBaJld COCTOSIHIE 3aMKHYTOH LIETH, €CITH Mpo-
XOAUT BpeMs peJaKkcaliy, HeoOX0JUMOe ISl TOTO, YTOOBI HalpsDKEHHE 3aMKHYTOHM LIEMM MEepenuio B CTaLHo-
HApHOE COCTOSHUE, CX€Ma YIPaBICHUS MOTy4aeT 3HAUCHHE HaNpsLKEHUs 3aMKHYTOH IIEeTIH.

3. 'enepupyrolee BAbIXaeMbIi KOMIIOHEHT YCTPOMCTBO, packpbiToe B 1.1, B KOTOpoM, B mporecce (al),
cXeMa yTpaBJIeHHs MOIy4aeT MHOIOYHCICHHBIEC 3HAUEHNs HANPSHKEHUS UCTOYHMKA MUTAHUS B TEUEHUE IpeaBa-
PUTEIBHO OIPEAEICHHOTO BPEMEHH, U TIOJIy4aeT 3HAUCHNE HANPSKEHHS 3aMKHYTOH IIETTH Ha OCHOBE MHOTOYHC-
JICHHBIX TIOJTyYCHHBIX 3HAUYCHHUI HAIPSDKEHHUS HCTOYHUKA TUTAHUSL.

4. T'enepupyroliee BIBIXaeMbIi KOMIOHEHT yCTPOWCTBO, PAacKphITOE B 1.3, B KOTOPOM HpEABAPUTEIHHO
OTIPEZIETIEHHOE BpEMs JIETEKTHPOBAHMS SIBISIETCS] OOJee UIMTENBHBIM, Y€M BpEMs peJaKCaluy, He0OXOIUMOe
JUIS TIEpexo/ia HaPsDKEHUS 3aMKHYTOMH IIETTH B CTAIIOHAPHOE COCTOSIHHE.

5. T'enepupyrolnee BIBIXaeMbId KOMIIOHEHT YCTPOHCTBO, PACKpPHITOE B 1.3, B KOTOPOM TpEIBaAPHUTEIHLHO
OTIpeZieJIeHHOE BpeMs JIETEKTHPOBAHMS IIPEICTaBIIeT cOO0H Takoe BpeMs, B KOTOPOE, ayKe €ClIM Harpy3Ka Mpu-
BEJ/ICHA B JICHCTBUE B COCTOSIHUM 3aMKHYTOH Lieny, 1000 BIBIXaeMbIil KOMIIOHEHT HE TeHEpHPYeTCsI.

6. I'enepupyrolee BAbIXaeMbIIl KOMIOHEHT YCTPONCTBO, PACKPHITOE B M.1, B KOTOPOM HEPBOE KOHTPOIb-
HOE 3HaueHHE HANpsDKEHUsS yCTaHABJIMBAETCs Ha 3HAYCHUE, MEHbIIee, YeM HaIlpshKeHHE IMpeKpalleHus paspsiaa
UCTOYHUKA MUTAHUSL.

7. I'enepupyrolee BABIXaeMbIii KOMIIOHEHT YCTPOHCTBO, PACKPHITOE B I.1, B KOTOPOM IEPBOE KOHTPOJIIb-
HOE 3HA4YCHHE HANpPSDKCHUS YCTAHABIMBACTCA TaK, YTOOBI CTAHOBHUTHCS TaKMM )K€, KaK 3HAU€HHE, KOTOPOE MO-
JKET NPUHUMATh 3HA4YeHNE HANpPsDKCHNE 3aMKHYTOH LIETH, TOJIBKO B ClIydae, KOT/ia TeMIepaTrypa HCTOYHUKA TTH-
TaHUA SBIIETCS O0NIee HI3KOM, YeM KOMHATHAs TEMIIEpaTypa, WM TaK, YTO0BI CTAHOBUTHCS] MEHBIIINM, €M 3Ha-
YeHHE, KOTOPOE MOKET NIPUHUMATh 3HAUCHUE HAIIPSHKEHHE 3aMKHYTOH LIETH, TOJNBKO B CiIydyae, KOTAa TeMIepa-
Typa UCTOYHMKA MMUTAHUS ABJSIETCS O0Jiee HU3KOH, YeM KOMHATHast TeMIIeparypa.

8. 'eHepupylolee BIBIXaeMbIil KOMIOHEHT YCTPOHCTBO, PACKPBITOE B JIIOOOMY U3 TII.1-6, B KOTOPOM CXe-
Ma yNpaBJeHUs] JOMOJHUTENBHO BBIMOJNHACT: npouecc (bl) momydeHus 3HauCHMS HAINPSHKEHUSI PA3OMKHYTOH
LEeNH UCTOYHHMKA MUTAHHUSA B COCTOSIHMM PAa30MKHYTOM LeMU, B KOTOPOM MCTOYHMK NMHUTaHUS M HArpy3odHas
TpyIna 3JIEeKTPUIECKH He CoeTMHEHbI; U nporiecc (b2) cpaBHEHMS OIyYSHHOT'O 3HAUCHHS HANIPSKEHUS] Pa30MK-
HYTOM LENU ¥ BTOPOTO KOHTPOJIBHOTO 3HAYEHUs HANPSOKEHUS, U ONpPENENICHHs, YTO UCTOUHHK IMUTAaHUS HAXO-
JUTCS B COCTOSTHUM HU3KOTO OCTaTOYHOT'O YPOBHS 3apsija B Cllydyae, KOTJla 3HaU€HUE HANpPSDKEHUS Pa30MKHYTOM
LETIN SIBJIICTCS. MEHBIINM, WX SIBJISETCA PABHBIM WM MEHBILINM, YEM BTOPOE KOHTPOJIBHOE 3HAYCHUE HATPsDKe-
HUSL

9. I'enepupytoree BABIXaEMbIH KOMIIOHEHT yCTPOHCTBO, PACKPHITOE B 1.8, B KOTOPOM CXEMa yIPaBICHUS
BEITIOTHSAET mporiece (al) u mpomecc (a2) mocie mporecca (b2).

10. I'erepupytoree BABIXaeMbIii KOMIIOHEHT YCTPOWCTBO, PACKpPBHITOE B 1.9, B KOTOPOM, B Cllydae, KOTaa
3HAYEHHE HANPSHKEHHUS Pa30MKHYTOW LIEMH SIBISCTCS PaBHBIM WM OOJBIINM, YeM BTOPOE KOHTPOJILHOE 3Haye-
HHUE HanpspkeHus B mporecce (b2), cxema yrpasiieHus BRIIOTHSIET porecc (al) u mporecc (a2).

11. I'enepupytomee BAbIXaeMbIi KOMIIOHEHT yCTPOWCTBO, pacKpeiToe B J000M M3 mi.8-10, B KOTOpoM, B
npouecce (bl), cxema ynpaBieHHs T0JIy4aeT 3HaUCHHE HANPSDKEHHUS Pa30MKHYTOH LTI Ha OCHOBE MHOTOYHC-
JICHHBIX 3HAUCHHUH HaNps KEHUS UCTOYHHUKA MUTAHUSA, I€TEKTUPOBAHHBIX B COCTOSIHUU PA30MKHYTOH IIEMH.

12. T'enepupyroliee BAbIXaeMblii KOMIIOHEHT YCTPOUCTBO, PAaCKpHITOE B M., B KOTOPOM CXEMa yIpaBJe-
HUS BBITIOJIHSIET: B mporiecce (al) moiaydeHne 3HaUeHHs HAIpsDKEHHS 3aMKHYTOW LETIM Ha OcHOBe N-uHcia 3Ha-
YEHUI HANpsHKEHWS MCTOYHHKA MTUTAHMS, NETCKTHPOBAHHBIX B COCTOSHUM 3aMKHYTOH Iienu, nmpudeM N mpen-
cTaBysIeT meyioe yucio 1 winu 6ompine; u B nporecce (bl) momydeHune 3HaYSHUS HANIPSHKCHHUS PA3OMKHYTON LIETTH
Ha OCHOBe M-4rciia 3HaUCHUH HANPSKEHUSI HICTOYHHUKA MUTAHUS, JETCKTUPOBAHHBIX B COCTOSHIH PA30MKHYTOH
1eny, npuaeM M IpeacTaBiseT 1enoe anuciao 1 umu 6onbiie, u N sBiseTcs O0bIuM, 4eM M.

13. T'eHepupyroriee BIBIXaeMbIii KOMIIOHEHT YCTPOMCTBO, PAacKphITOe B JII0OOM m3 TM.8-12, B KOTOpOM
BTOpOE KOHTPOJIbHOE 3HAYE€HHE HaNpsDKCHUS! YCTAHABIMBAETCS Ha BEIWYMHY, PABHYIO MJIM OOJIBIIYIO, YEM Ha-
HpsDKEHNUE TIPEKPALeHNs pa3psAaa UCTOUHUKA TUTaHUSL.

14. I'enepupylomee BAbIXacMbIH KOMIIOHEHT yCTPOWCTBO, pacKpbiToe B Jro00oM m3 mi.8-13, B KOTOpoM
NEepBOE KOHTPOJIbHOE 3HAUCHHE HAMPSKEHUS OTJINYAETCS OT BTOPOT0 KOHTPOJIBHOTO 3HAUCHHSI HAIPSKECHUS.

15. T'enepupyromiee BABIXaeMbIii KOMIIOHEHT YCTPOHCTBO, PaCKpHITOE B JII0OOM 13 mil.1-14, nononHuTes-
HO BKJIIOYAIOIIee: JaTYMK, CHOCOOHBIH BBIJaBaTh BBIXOJHON CHI'HAN JUIS 3allpoca Ha NPHUBEJCHUE B ACHCTBHUE
Harpy3kH, IpHYeM B XOJ€ MOJBEACHUS NICKTPOIHEPTUH OT MCTOYHMKA NMUTAHUS K Harpy3Ke B OTBET Ha 3ampoc
Ha JICTEKTHPOBAaHNE BBIXOAHOTO CHTHAJA JaTYMKA CXEMa YIPaBICHUS MOTyYaeT 3HAUCHUE HAMPSIKECHUSI PA30MK-
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HYTOM IEeTH.

16. T'enepupyroiee BIbIXaeMbIil KOMIOHEHT YCTPONCTBO, PacKpHITOE B M.15, B KOTOPOM HOCJ€E JETEKTU-
POBaHUS BBIXOJHOTO CHTHAJA JaTYMKa M MEepei MOIBEICHNEM 3JICKTPOIHEPTHH K Harpy3Ke CXeMa yIpaBlICHHS
BBITTOJTHSET MPOIECC NOMYICHNS 3HAUCHIS HAPSDHKCHUS Pa30MKHYTOH IICTIH.

17. Tenepupytoiiee BIbIXaeMbIii KOMIIOHEHT YCTPONCTBO, PACKPBITOE B JIIOOOM U3 Il 1-16, TOMOTHUTENh-
HO BKIJTIOYAroIee: OJIOK MUTaHUs, BHITOJHEHHBIA ¢ BOZMOKHOCTBIO XpaHCHNS HCTOYHHUKA MMUTAHUSA B KOpIyce; U
KapTPHUIUKHBIN OJIOK, KOTOPBIH MPUCOSINHEH K OaTapeitHOMY OJIOKY TaK, 9TOOBI OBITh 3aMEHSIEMBIM.

18. T'enepupytomee BIbIXaeMbIii KOMIOHEHT YCTPONCTBO, PACKPBITOE B JIIOOOM U3 MIL.8-17, TOMOIHUTEIh-
HO BKIJIIOYAIOIIIee: BCIIOMOTATEbHBINA OJIOK, BHIIOJHEHHBIH ¢ BOBMOXXHOCTBIO MPEAOTBPALICHUS pa3psiia UCTOY-
HHKa MATAHUS B COCTOSTHUM HU3KOTO OCTATOYHOTO YPOBHS 3apsija, MPUYEM CXeMa YHpaBJICHHS JOMOIHUTEIHHO
BBITIOJIHACT Tporiecc (a3) McrmonHeHns (YHKIMH BCIOMOTaTeNbHOTO OJ0Ka B Cllydae, KOr/a ONpeneseHo, YTo
MCTOYHMK NUTaHMS HAXOIUTCS B COCTOSTHIN HU3KOTO OCTAaTOYHOT'O YPOBHS 3apsia.

19. I'enepupytomee BAbIXaeMbI KOMIOHEHT YCTPOMWCTBO, PacKphIToe B I.18, B KOTOPOM BCIIOMOTaTElNb-
HBII1 OJIOK M3BEIAET, YTO NCTOYHHK MTUTAHHUS HAXOANUTCS B COCTOSIHUM HU3KOTO OCTaTOYHOT'O YPOBHS 3apsija.

20. Tenepupytoiee BABIXaeMbIi KOMIIOHEHT YCTPOMCTBO, PACKPHITOE B 1.18, B KOTOPOM BCIIOMOTATEIb-
HBIN OJIOK KOPPEKTHPYET TeMIepaTypy HCTOYHHKA TUTAHNS.

21. CxeMa ympaBieHHs IJIs YIPaBIESHUS MO MEHBIIEH Mepe JacThio (PYHKIMHA TeHEPHUPYIOMIETO BIbIXae-
MBI KOMIOHEHT YCTPOWCTBA, BKIIOYAIOIIETO MCTOYHHUK HMUTAHUS M HArpy30YHYIO TPYIIY, BKIIOYAIONIYIO Ha-
TPY3KY, BBIIIOJIHEHHYIO C BO3MOXKHOCTBIO MCTIAPEHHUS I PACIBUICHUS MCTOYHHKA BIBIXaEMOTO KOMITOHEHTa
JEHCTBUEM DJIEKTPOIHEPTUH OT UCTOYHHKA MUTAHIS, IIPUYEM CXE€Ma YIIPABICHUS BBHIITOIHACT: MPOLECC MOTyde-
HUS 3HAYEHUs HANpsDKEHHUsS MCTOYHMKA MHUTAHMS 3aMKHYTOH LIENIM B COCTOSIHUM 3aMKHYTOH LIEIH, B KOTOPOM
MCTOYHMK ITUTAHUS U Harpy304Has rPyIIia 3JeKTPUIECKH COSTUHEHBI; ¥ NPOLIECC CPAaBHEHHS MOTYIEHHOTO 3HA-
YEeHUs] HaNpsHKCHUS! 3aMKHYTOHM IETIM W TEPBOT0 KOHTPOJIBHOTO 3HAYEHHS HAIPSDKEHUs, W ONPEICICHHS, ITO
WCTOYHMK MUTAHHS HaXOJWUTCS B COCTOSHMM HHM3KOT'O OCTATOYHOTO YPOBHS 3apsijia, B Cilydae, KOrza 3Ha4eHHUE
HaIpsOKEHUS. 3aMKHYTOH IETH SIBJISICTCS MEHBILIMM, WM SIBISCTCS PaBHBIM WM MEHBIINM, YeM KOHTPOJIBHOE
3HAYCHHE HAIPSDKEHIS.

22. Crioco6 ympaBlieHUs] TEHEPUPYIOIUM BIIBIXa€MbIF KOMIIOHEHT YCTPOWCTBOM, BKITIOYAIOITIM UCTOYHHK
MUTaHUS, HarPy309YHYIO TPYIITy, BKIIOYAIONIYI0 HArpy3Ky, BEIIOJIHEHHYIO C BO3MOXKHOCTBHIO HCTIAPEHUS WIIN
pacTbUICHUS UCTOYHUKA BJIBIXaeMOTO KOMIIOHEHTa JAEHCTBHEM DJIEKTPOIHEPTHH OT MCTOYHHKA MUTAHUS, U CXe-
My YIpaBJICHHS, BHIIIOJHEHHYIO TaK, YTOOBI OBITH CIIOCOOHOM MOTy4aTh 3HAYCHHE HANPSDKEHUS NCTOYHUKA TTH-
TaHWS, IPUYEM CIIOCO0 YIpaBICHHUS BKIIIOYACT: CTAIHIO MONyYCHHS 3HAUCHUS HANPSKCHUS 3aMKHYTOH IEIH
MCTOYHMKA ITUTAHUS B COCTOSIHUM 3aMKHYTOH LIENH, B KOTOPOM MCTOYHHK IMUTAHUSI X Harpy304Hast IpyIina dJIeK-
TPUYECKH COEAMHEHBI; CTaJNI0 CPAaBHEHHUS MOJIYYCHHOTO 3HAYCHUS HAINPSDKEHUS 3aMKHYTOH LETIH M TIEPBOTO
KOHTPOJILHOTO 3HAUCHHUS HANPSDKEHUS; ¥ CTa U0 ONIPE/CIICHUS, YTO UICTOYHUK MUTaHNsI HAXOANUTCS B COCTOSIHUH
HHU3KOTO OCTAaTOYHOTO YPOBHS 3apsiia, B ciydae, KOIZa 3HAUYEHHE HANpsDKEHHS 3aMKHYTOW IIETH SIBISETCS
MEHBIIINM, YeM KOHTPOJIbHOE 3HaYEeHHNE HAIIPSIKESHUSL.

23. I'eHepupyromiee BIBIXaeMbIii KOMIIOHEHT YCTPOWCTBO, BKJIIOYAIOIIEe: MCTOYHUK MUTAHUS; HAarpy30d-
HYIO TPYIHITY, BKIIOYAIOIIYIO HATPY3KY, BEIIOJHEHHYIO C BOBMOXKHOCTBIO MCTIAPSHUS WM PACTIbUICHHS HCTOYHH-
Ka BIBIXa€MOTO KOMIIOHEHTA JCHCTBHEM AJIEKTPOIHEPTHH OT MCTOYHHMKA MUTAHWS; APy BBHIBOJOB, MpEIHA3HA-
YEHHBIX IS QJIEKTPUYECKOTO COSANHEHHS MCTOYHMKA MMUTAHHS W HArPy30YHOH TPYIMIBI, U CXEMY YIIPaBICHHUS,
BBITTOJIHEHHYIO OBITH CLIOCOOHOM ITONTy4YaTh 3HAYCHHE HAIPSDKEHHS NCTOYHUKA MUTAHUSA, TIOJBOIMMOTO K HATrpy-
309HOI1 TpyIIIe Yepe3 napy BBIBOJOB, IPUYEM CXeMa YIPABJICHUS CPABHUBACT MOITYYCHHOE 3HAUCHHE HATPsKe-
HUS, TTOJIBOJJMMOTO K Harpy304HOW IpyIe, ¥ NepBoe KOHTPOJIBLHOE 3HAUCHHUE HATPSDKEHHMS, U ONPENEIIsieT, YTO
Harpy3o4Hasl rpyrnma HaXOJUTCsl B COCTOSIHHUM, TJIe Harpy304Has rpyIa He MOXKET JeHCTBOBATh B CIIydae, KOTa
MOJyYCHHOE 3HAYE€HHE HANPSDKEHHMS SBISIETCS MEHBIIHM, WIIM SIBJISICTCS PABHBIM WJIM MEHBIINM, YeM KOHTPOJIb-
HOE 3HaYeHHE HaIPSHKESHUSL.

24. Crioco0 yrpaBiieHHs TeHEPUPYIONINM BIbIXacMbIii KOMIIOHEHT YCTPOWCTBOM, BKIIFOYAIOITHM UCTOYHHK
NUTaHKS, HAIPY30YHYIO TPYIITy, BKIIOYAIOUIYI0 HArpy3Ky, BBINOJHEHHYIO C BO3MOXXHOCTBIO HCHAPEHUS HIIH
pacmbUIeHHS UCTOYHUKA BIBIXAEMOTO KOMITOHEHTA JEHCTBHEM 3JIEKTPOIHEPTHH OT MCTOYHHUKA MUTAHUS, Hapy
BBIBOJIOB, NTPETHA3HAYCHHBIX IS AJIEKTPHYECKOTO COSANHEHHUS MCTOUYHUKA MUTAHUS M HATPY30YHOW TPYIIEI, U
CXeMy YIpaBJICHHUS, BBHIIIOJHEHHYIO OBITH CHOCOOHOHM MONydYaTh 3HAUYCHUE HANPSKCHHWS WCTOYHHWKA MHUTAHUA,
MOJBOIMMOTO K HAarpy30YHOH TpyIIe Yepe3 mapy BBIBOAOB, MIPHYEM CXEMa YIIPABICHHUS CPABHUBACT ITONyUYCH-
HOE 3HAYCHHE HAIPSDKEHIHS, ITOABOANMOTO K HATPY309HOI TpyIIe, M IepBOe KOHTPOIBHOE 3HAUEHHE HaTpshKe-
HUS, U OTIPE/ICTIIET, YTO HArpy304YHas TPYIIIa HAaXOAUTCS B COCTOSIHUH, T/Ie HAaTPy309HAs TPyIa He MOXKET Aei-
CTBOBATh B CIIy4ae, KOT/ia ITOJyYEeHHOE 3HAYCHUE HAIIPSHKEHUS SIBIISICTCS MEHBIINM, WU SIBJISICTCS PaBHBIM HIIH
MEHBIIINM, YeM KOHTPOJIEHOE 3HaYEeHHNE HAIIPSKESHUSL.

25. IlporpamMmMa yrmpaBieHHs A1 TOTO, YTOOBI TeHEPHUPYIOIEe BABIXaeMblii KOMIIOHEHT YCTPOMCTBO HC-
TOJTHSUIO CIOCO0 YIIPaBJIeHHs COTIacHO ML 22 wiu 24.

Ora 3asBKa TakKe pacKpbIBaeT, HAIPUMeEp, acleKThl H300pETEHMS, OITyUYCHHbIE H3MEHEHUEM HEKOTOPBIX
BBIPDAKCHUH B PACKPHITOM COJEP)KUMOM KaK Pe3yJIbTaT aclleKTOB M300pETeHNs], Ha BEIPAKEHHUS CIIOCOO0B, KOM-
MBIOTEPHBIX IIPOTPaMM U HOCUTENEH KOMITBIOTEPHBIX IIPOTPaMM.
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OOPMVIIA U30BPETEHUA

1. 'enepupyroliee BABIXa€MbI KOMIIOHEHT YCTPOKUCTBO, BKIIIOYAIOLIEE UCTOUYHUK MUTAHUSI, HATPY30UHYIO
TPYIITy, BKJIIOYAIONIYI0 Harpy3Ky, BBIOJHEHHYIO C BO3MOYKHOCTBIO HCIIAPEHUS WM PACIbUICHUS HWCTOYHHKA
BIBIXaEMOT0 KOMIIOHEHTa JEHCTBUEM DJICKTPOIHEPTHH OT MCTOYHUKA MHUTAHUS, TATUYMK, BHITOTHEHHBIH C BO3-
MOJKHOCTBIO BBIJJABATh BBIXOIHOW CHUTHAI JUIA 3arpoca Ha MPUBEICHIE B ICHCTBHE HArPY3KH, U CXEMY yIpaBJie-
HUSI, BBITIOJIHCHHYIO C BO3MOKHOCTBIO TTOJTYUSHHS 3HAUCHUS HANIPSDKEHHUS HCTOYHHUKA TUTAHKUA,

MIpUYEM CXeMa YIPaBJICHHUS BHITOTHICT

nporecc (al) moxydeHus 3HaAYCHHUS HAPSDKCHUS 3aMKHYTOH IIeTTH UCTOYHMKA MUTAHUS B COCTOSHUH 3aMK-
HYTOH LENH, B KOTOPOM HCTOYHUK MUTAHUS U Harpy304Hasi TPYIINa JIEKTPUIECKU COCTUHEHBI, B X0/I€ MOABEIe-
HUS DJICKTPO3HEPTUH OT MCTOYHHKA TUTAHUS K Harpy3Ke B OTBET Ha JCTCKTUPOBAHHE BBIXOJHOTO CHTHAJA JaT-
YUKa,

nporiecc (a2) cpaBHEHUsI TOJTYYCHHOTO 3HAYCHHS HAIIPSDKCHISI 3aMKHYTOW IIEMTH U TIEPBOTO KOHTPOJIBHOTO
3HAUEHUS HAIPSHKEHUS; M ONPEIeNICHUs], YTO UCTOUHUK MUTAHUS HAXOJAUTCS B COCTOSIHUM HU3KOT'O OCTATOYHOI'O
YPOBHS 3apsiia, B CIy4ae, KOTJla 3HAYCHUC HATPSOHKCHUS 3aMKHYTOW LM SBJSCTCS MEHBIIUM, WU SBISACTCS
PaBHBIM WM MEHBIITNM, YeM MIepBOE€ KOHTPOJIBHOE 3HAYCHNUE HANIPSDKEHUS; U

nporiecc (cl) BHITOTHEHHUS MIUPOTHO-UMITYIHCHOM MOIYIISLINHN M YaCTOTHO-UMITYJIbCHOW MOIYJISIINH Ha
Harpy3Ke Ha OCHOBE ITOJIy9E€HHOTO 3HAUYCHUS HANPsDKEHUS 3aMKHYTOW LIENH B OTBET HA JETEKTHPOBAHHUE BBIXO/I-
HOTO CHTHAJIa JaTYHKa MOCIIe BHIMIOJTHEHHS Iporiecca (a2).

2. 'enepupyrolee BABIXa€MbIl KOMIIOHEHT YCTPOWCTBO, BKIIOYAIOIIEE NCTOYHUK MUTAHUS, HATPY30UHYIO
TPYIITy, BKJIIOYAIONIYI0 Harpy3Ky, BBIIOJHEHHYIO C BO3MOXKHOCTBIO HCIIAPEHUS WM PACIbUICHUS HWCTOYHHKA
BJIBIXaEMOTO KOMITOHCHTA JCHCTBHEM 3JICKTPOIHEPTHH OT UCTOYHUKA ITUTAHUS, CXEMY YIIPABJICHUS, BHITOTHCH-
HYI0 C BO3MOXKHOCTBIO TIOJYYaTh 3HAUCHUC HAIMPSOKCHUSI HCTOYHHKA IMHTAHHS, U BCIIOMOTATEIBHEIN OJOK, BBI-
TIOJIHEHHBINA ¢ BOBMOXHOCTBIO MPEAOTBPAILIEHUS pa3psiia UICTOUHUKA MUTAHUS B COCTOSIHUU HU3KOTO OCTAaTOYHO-
TO YpOBHS 3apsija,

MPUYEM CXEeMa YIPABJICHUS BBITOTHICT

nporecc (al) moxydeHus 3HaAYCHNUS HAPSDKSHUS 3aMKHYTOH IIeTTH UCTOYHUKA MUTAHUSA B COCTOSHUH 3aMK-
HYTOMW IIeNH, B KOTOPOM MCTOYHHUK IMUTAHUS U HATPY304YHAs TPYIIa AEKTPUICCKH COCIMHEHBI;

mporiecc (a2) cpaBHEHUS HOJTYYEHHOTO 3HAYCHHS HAIPSDKEHIS 3aMKHYTOW IIEMH U MIEPBOTO KOHTPOIBHOTO
3HAYCHHS HANPSDKCHUS; U ONPEACTICHNS, YTO HCTOUYHUK MTUTAHNS HAXOAUTCS B COCTOSHUU HU3KOTO OCTaTOYHOTO
YPOBHS 3apsizia, B clIy4ae, KOT[a 3HaUCHHWE HAIPSDIKCHHS 3aMKHYTOW LEMH SBJSETCS MEHBIINM, WIIN SBISCTCS
PaBHBIM HJIM MEHBIITNM, YeM MIepBOE€ KOHTPOJIBHOE 3HAYCHHUE HANIPSDKEHUS; 1

nporecc (a3) BeIMONHEHHUS (YHKIIMYA BCIIOMOTAaTEIBHOTO OJIOKA B CiIydae, KOTrJa OMpeesiCHO, YTO HCTOY-
HUK MTUTaHUS HAXOJUTCS B COCTOSTHUM HU3KOTO OCTaTOYHOTO YPOBHS 3apsija.

3. T'eHepupyromiee BABIXaeMBIH KOMIIOHCHT YCTPOUCTBO IO I1.2, B KOTOPOM BCIIOMOTATENbHEIA OJOK M3Be-
1aeT, YTO UICTOYHHUK MUTAHUS HAXOAUTCS B COCTOSHUM HU3KOTO OCTAaTOYHOI'O YPOBHS 3apsizia.

4. I'enepupyromiee BAbIXaeMbIi KOMIIOHEHT yYCTPOWCTBO IO 1.2, B KOTOPOM BCIIOMOTATEIbHBIN OJIOK KOp-
PEKTHPYET TEMIIEPaTypy UCTOYHUKA TTUTAHHS.

5. I'enepupyroiiiee BAIXa€MbIi KOMIIOHEHT YCTPOMCTBO, BKIIIOUAIOIIEe UCTOYHUK MMUTAHUS, HATPY30UHYIO
TPYIITy, BKIIOYAIONIYI0 Harpy3Ky, BBIIOJHEHHYIO C BO3MOKHOCTBIO HMCIAPEHUS WM PACIbUICHUS HWCTOYHHKA
BIBIXaEMOT0 KOMIIOHEHTa JEHCTBUEM DJICKTPOIHEPTHH OT MCTOYHUKA MHUTAHUS, U CXEMY YIIPaBICHHS, BBIIIOJN-
HEHHYIO C BO3MOKHOCTBIO TTOJTy4aTh 3HAUCHNE HAIPSDKEHHSI HCTOYHNUKA TTHTAHUS,

MIpUYEM CXeMa YIPaBJICHUS BBITOTHSICT

nporecc (al) momydeHus 3HAYCHHS HATIPSKCHUS 3aMKHYTOH 1IeTTM UCTOYHUKA MTUTAHUS B COCTOSIHUM 3aMK-
HYTO¥ LIeNH, B KOTOPOM MCTOYHUK MTUTAHUS M HATPY30YHAS TPYIIIA HNEKTPHUCCKH COCTUHCHEI,

mporiecc (a2) cpaBHEHUsI TOJTYYCHHOTO 3HAYCHHS HAIIPSOKCHISI 3aMKHYTOW IIEMTH U TIEPBOTO KOHTPOJIBHOTO
3HAUEHUS HAIPSHKEHUS; M ONPEAeNICHUs], YTO UCTOUHUK MUTAHUS HAXOJIUTCS B COCTOSIHUM HU3KOT'O OCTATOYHOI'O
YpOBHS 3apsizia, B ClIy4ae, KOTJa 3HAYCHHUC HATPSOHKCHUS 3aMKHYTOW MU SBJSICTCS MCHBIIUM, WU SBISACTCS
PABHBIM HJTU MEHBIIIUM, YeM MEPBOC KOHTPOJILHOE 3HAUCHUC HATIPSIKCHUS;

mporiecc (bl) monmydeHns 3HAUCHUS HATIPSDKEHUS Pa30MKHYTOW eI HCTOYHHUKA MUTAHUS B COCTOSHUH pa-
30MKHYTOM IIETH, B KOTOPOM MCTOYHUK MUTAHUS M HArPy304HAs TPYIIIA JIEKTPUICCKH HE COSINHEHBI; U

nporiecc (b2) cpaBHEHUS MOJYYEHHOTO 3HAYCHHS HAMPSIKCHHSI pa30MKHYTOM LIETTH W BTOPOTO KOHTPOJIb-
HOTO 3HAYCHHS HATPSIKCHUS; ¥ ONPEICTCHNS, YTO UCTOYHHUK MUTAHHMSI HAXOAWUTCS B COCTOSHHUHM HHU3KOTO OCTa-
TOYHOTO YPOBHS 3apsia, B Ciiydae, KOTJa 3HAUCHHE HANpPsDKEHUS Pa30MKHYTOH HEIH SBISCTCS MCHBIINM, WIIH
SBIISICTCS PaBHBIM MJIM MEHBIIIMM, 9€M BTOPOE KOHTPOJIFHOE 3HAUCHHE HAIPSHKCHUS; U

B clly4ae, KOTJla 3HAYCHUC HANPSHKCHUS Pa30MKHYTOM IICTIH SBISICTCS PABHBIM WIIH OOJIBIIINM, Y€M BTOPOE
KOHTPOJIbHOE 3HAYCHHE HaIpspKeHus B mporecce (b2), cxema ynpasieHus BBIOTHSET mporecc (al) u mporece
(a2) mocne mporecca (b2), 1 B ciydae, Korjia HaNpsHDKEHUS PAa3OMKHYTOM IIEMHU SBJISIETCS MEHBIITUM, Y€M BTOPOE
KOHTPOJIFHOE 3HAYCHHE HampshKeHHs B mporecce (b2), cxema yrmpaBleHHS ONPEICIIICT, YTO UCTOUHUK IMUTAHHS
HAXOJUTCS B COCTOSIHIY HH3KOTO OCTATOYHOTO YPOBHSI 3apsijia ¥ He BBIMONHsET nportecc (al) u mporuece (a2).

6. I'enepupyiolee BIbIXa€MbIii KOMIIOHEHT YCTPOMCTBO MO I.1, B KOTOPOM cXeMa yHpaBieHUs! AOMOJTHU-
TEJIBHO BEITIOTHSACT
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npouecc (bl) monyyeHns 3HaYSHUS HANPSDKEHHST PA30OMKHYTOH e HCTOYHUKA MIUTAHUS B COCTOSTHUM pa-
30MKHYTO# IIeTIH, B KOTOPOM MCTOYHHK ITUTaHHS U Harpy304Has IPyIIa SJIEKTPUIECKH He COSAMHEHBL; U

nporiecc (b2) cpaBHEHUS MOJYYEHHOTO 3HAYCHHS HAMPSIKCHHSI Pa30MKHYTOM €T W BTOPOTO KOHTPOJIb-
HOTO 3HAYCHUS HANPSDKCHUS; M ONPEIEICHUS], YTO NCTOYHHUK NMUTAHUS HAXOJUTCSI B COCTOSHHM HHU3KOTO OCTa-
TOYHOTO YPOBHSI 3apsja, B CiIydae, KOTJla 3Ha4eHHE HaNpsKEHUS Pa3OMKHYTOW IIETIH SBJIACTCS MEHBIIUM, MU
ABJISIETCS PAaBHBIM MM MEHBIIUM, Y€M BTOPOE KOHTPOJILHOE 3HAUECHHUE HAMPSKECHHS.

7. T'enepupyroliee BABIXa€MbIH KOMIIOHEHT yCTPOMCTBO IO 1.6, B KOTOPOM IIOCJIE€ ACTEKTHPOBAHUS BbI-
XOJHOTO CHTHANa JaTYMKa U Tepe]] MOABEICHUEM ICKTPOIHEPTHH K HAarpy3Ke CXeMa yNpPaBICHUS BBINOIHIET
IpoLecc NONTyYeHNs 3HAYCHUsI HANPSDKEHNST pAa30MKHYTOH LIETH.

8. I'enepupyromiee BAbIXaeMbIii KOMIIOHEHT YCTPOHCTBO IO JIIOOOMY M3 MI.2-4, B KOTOPOM CXeMa yIpaB-
JICHUSI IONOJTHUTEIIBHO BBIMOJITHSET

npouecc (bl) monyyeHns 3HaYCHUS HANPSDKEHHST PA3OMKHYTOH LIENN HCTOYHUKA MIUTAHUS B COCTOSTHUHM pa-
30MKHYTOH IIeTIH, B KOTOPOM MCTOYHHK ITUTaHHS U Harpy304Has IpyIia SJIEKTPUIECKH He COSIMHEHBL; U

npouecc (b2) cpaBHEHHs NOIYYCHHOTO 3HAYCHUS! HANPSDKEHHUS Pa3OMKHYTOH IIETIM M BTOPOTO KOHTPOJIb-
HOTO 3HAYCHUSI HANPSDKCHUS; M ONPEIEIICHUS], YTO NCTOYHHUK NMUTAHUS HAXOJHUTCS B COCTOSHUM HHU3KOTO OCTa-
TOYHOTO YPOBHSI 3apsja, B CiIydae, KOTJa 3Ha4eHHE HANpsKEHUS Pa3OMKHYTOW IIETIH SBJIACTCS MEHBIIUM, MU
ABJISIETCS PAaBHBIM MJIM MEHBIIUM, Y€M BTOPOE KOHTPOJILHOE 3HAUECHHUE HAMPSKEHHS.

9. I'enepupyrolee BABIXaeMbIH KOMITOHEHT YCTPOMCTBO IO JIIOOOMY M3 TI.6-8, B KOTOPOM CXeMa yIpaB-
JIEHUS BBITIOJTHACT Tipotiecc (al) u mporiecc (a2) mocie mportiecca (b2).

10. I'enepupytoree BABIXaeMBbIif KOMIIOHEHT YCTPOMCTBO 1O 1.9, B KOTOPOM B CiIydae, KOTAa 3HAUYCHHE Ha-
NPsDKEHHUS. pa30MKHYTOH LENH SIBJISETCS PaBHBIM MM OOJBIIMM, YeM BTOpPOE KOHTPOJBHOE 3HAUEHHE HaIpshKe-
HuA B iporiecce (b2), cxema ynpasieHus BHINOJIHSET rpoiecc (al) u nponecc (a2).

11. I'enepupytomiee BAbIXaeMblii KOMIIOHEHT yCTPOWCTBO 110 J1t00oMy u3 i.5-10, B KOTOpOM B Ipoliecce
(bl) cxema ynpaBieHHs ITOJy4aeT 3HAUCHUE HANpPSDKECHHS Pa30MKHYTOM IIETT Ha OCHOBE MHOXKECTBA 3HAYCHUH
HaIpsHKSHUS] ICTOYHHMKA MUTAHMS, IETEKTHPOBAHHBIX B COCTOSIHUM Pa30MKHYTOH Lieny.

12. T'enepupyromiee BABIXaeMBI KOMIIOHEHT YCTPOWCTBO MO JOOOMy u3 mm.5-11, B koTOpoM cxema
YTIPaBIICHUS BHIOIHSET

B mpouecce (al) momydeHne 3HaUEHHs HANpPSDKCHMS 3aMKHYTOM LeNM Ha OCHOBEe N-dnclia 3HAYCHUH Ha-
NpSDKEHU UCTOYHMKA THTAHUS, JETEKTUPOBAHHBIX B COCTOSIHUM 3aMKHYTOW memy, mpudeM N IpeacTaBisieT
meJioe yncio 1 i 0oJble; u

B mporiecce (bl) momydeHne 3HaYCHUS HANPSHKEHUS PA30MKHYTOH I Ha OCHOBE M-unciia 3HaYeHUH Ha-
NPsDKEHUS MCTOYHUKA MTUTAHUS, IETEKTHPOBAHHBIX B COCTOSIHUM Pa30OMKHYTOW LM, IpuYeM M IpeacTaBiseT
nesnoe yuciao 1 uiam Gonbie, U

N sBaseTcs OoIbIINM, yeM M.

13. I'enepupyromiee BABIXaeMbIil KOMIIOHEHT YCTPOHCTBO TI0 JII00OMY U3 MI1.5-12, B KOTOPOM BTOpPOE KOH-
TPOJIbHOE 3HAUEHHE HAIPSHKCHUS! YCTAaHABIMBACTCS Ha BEJIMUMHY, PaBHYIO WM OOJBIIYIO, YeM HarlpsyKeHUE
NpeKpalieHus pa3psa HICTOYHUKA TTHTaHUSI.

14. Tenepupytoiiee BAbIXaeMbIii KOMIIOHEHT YCTPOMCTBO 1O JII0OOMY |3 MI.5-13, B KOTOPOM TIepBOe KOH-
TPOJIHOE 3HAUCHNE HANPSKEHHSI OTIINYAETCSI OT BTOPOTO KOHTPOJIHOTO 3HAUEHHS HANIPSKCHUSL.

15. T'enepupyromiee BABIXaeMBIH KOMIIOHEHT YCTPOWCTBO MO J0OOMy u3 mm.l-14, B KOTOpoM cxema
yIpaBIIEHUs! BBIMOIHAET Tpolecc (al) mepen noaBeqeHNUEM 3IEKTPOIHEPTUN UCTOYHUKOM MUTAHUS K Harpy3Ke,
MOCPEACTBOM KOTOPOI Harpy3ka UMEeT BO3MOXHOCTb MCHAPATh WIN PACTIBUISATh HCTOYHHK BJIBIXa€MOTO KOMIIO-
HEHTAa.

16. I'enepupylomee BAbIXaeMbIi KOMIIOHEHT YCTPOWCTBO IT0 J1t000oMy m3 miL.1-15, B KOTOpoM B mporiecce
(al) mocie Toro, KaK UCTOYHHK NMUTAHUS M HArpy304Has Ipymia oOpa3oBajil COCTOSIHUE 3aMKHYTOW LIETIH, €CIIH
MPOXOANT BpeMsl peJlakcalliy, HeoOX0IUMOoe Ul TOT0, YTOOBI HaNpsHKEHUE 3aMKHYTOW IEIH Iepelnio B cTa-
IIHIOHAPHOE COCTOSIHUE, CXeMa yIpPaBJICHHS NOTyYaeT 3HaYeHUE HANPSDKSHUS 3aMKHYTOH LIETIH.

17. I'enepupytoee BAbIXaeMbIi KOMIIOHEHT yCTPOWCTBO IT0 J1t000My m3 1L 1-14, B KOTOpoM B Iporiecce
(al) cxema ympaBieHHs TOJIy4aeT MHOXKECTBO 3HAUCHUI HANpPsDKCHUS NCTOYHMKA NMUTAHUS B TCUCHUE Mpe/Ba-
PHUTEIBHO OIPEAEICHHOTO BPEMEHH M MOTy4acT 3HAUCHHE HAMPSDKCHUS 3aMKHYTOH eI Ha OCHOBE MHOKECTBA
MOTyYCHHBIX 3HAaUCHUH HANPSKEHHUS UCTOUYHHKA TIUTAHUSL.

18. T'enepupyromiee BIbIXaeMbIii KOMIIOHEHT YCTPOKCTBO MO M.17, B KOTOPOM TpEABapUTEIHHO OIpee-
JICHHOE BpeMsI JETEKTHPOBaHMS SBJIAETCA OoJiee [UINTEIBHBIM, Y€M BpEMs peaKkcaluu, HeoOX0JUMOe IS TIepe-
XO/a HalpsDKEHUSI 3aMKHYTOH LIETIH B CTAIMOHAPHOE COCTOSTHHE.

19. I'enepupyromee BAbIXa€MbIiI KOMIIOHEHT yCTPONCTBO IO M.17, B KOTOPOM NpEeABAPUTENBHO OIpese-
JICHHOE BpeMsl IETEKTUPOBAHUSI PEACTABIIET cCOOOH Takoe BpeMsi, B KOTOPOE, AaXe ecIM Harpy3Ka NpuBeJicHa B
JIEWCTBHE B COCTOSTHUN 3aMKHYTOM IIETTH, JTI000H BJIbIXaeMbIii KOMIIOHEHT HE T€HEPHPYETCSI.

20. I'eHepupyromiee BIBIXaeMbIii KOMIIOHEHT YCTPOHCTBO 110 JIt00oMy U3 mil.1-14, B KOTOpOM HepBoe KOH-
TPOJIbHOE 3HAYEHHE HAIIPSHKCHUS! YCTAHABIMBACTCS Ha 3HAUYCHHWE, MEHbBIIEE, YeM HalpsDKCHHE TNpeKpamieHus
pa3spsiaa UICTOYHUKA ITUTAHUSL.

21. T'enepupyromiee BAbIXaeMbIii KOMIIOHEHT YCTPOMCTBO 1O JItoOomy u3 mil.1-14, B KOTOpOM TiepBOe KOH-
TPOJILHOE 3HAUYEHHE HAINIPSKCHUS YCTAaHABIMBACTCS TAKUM, KAK 3HAaUEHHE, KOTOPOE MOKET IIPUHUMATh 3HAYCHHUE
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HANPsDKCHUE 3aMKHYTOH IICTIH, TOJIBKO B CIIydae, KOTAa TeMIepaTypa NCTOYHUKA MUTAHUS SBJSICTCS 00Jee HU3-
KO, 4eM KOMHATHasl TeMIepaTypa, Wik HIDKE, YeM 3HaUYCHUE, KOTOPOE MOXKET NMPUHUMATh 3HAUCHUE HATIPSIKE-
HHE 3aMKHYTOH IeNH, TOJIFKO B CiTydae, KOTJa TeMIIepaTypa HCTOYHUKA IMUTAHUS SBIsieTCA Oojiee HU3KOH, deM
KOMHATHas TeMIIeparypa.

22. T'enepupyrolee BABIXaeMbIii KOMIIOHEHT YCTPOWCTBO 10 JIF000My U3 1. 1-21, JOMONHUTEIHHO COMEp-
JKaIuii OJIOK MUTAaHWS, BBHINOJHEHHBIH IyTEM pa3MEIIeHUS MCTOYHHWKA MHUTAHUS B KOPIyce; W KapTPHUIKHBIA
010K, KOTOPBIH MPUCOSTNHEH K OJIOKY MUTAHUS C BO3SMOXHOCTBIO 3aMEHBI.

23. CxeMa ympaBleHHs IJIs YIPaBISHUS MO MEHbBIIEH Mepe JacThio (QYHKIMHA TeHEPHUPYIOMIETO BIbIXae-
MBI KOMIIOHCHT YCTPOMCTBA, BKIIOYAIONIETO MCTOYHHK MHUTAHUS, HATPY30YHYIO TPYIITY, BKIIIOYAMOIIYI0 Ha-
TPY3KY, BBIIOJHCHHYIO C BO3MOXKHOCTBIO WCIAPCHUS WM PACIBUICHUS MCTOYHHMKA BIBIXaeMOTO KOMITOHCHTA
JICHCTBUEM DIICKTPOIHEPTUU OT MCTOYHHMKA MUTAHUS, ¥ JATUYHK, BHIIOJHCHHBIA C BO3MOKHOCTBHIO BBIIABAThH BEI-
XOJIHOM CHUTHAJ VIS 3alpoca Ha MPUBEICHUE B ACHCTBUC HATPY3KH, IPUYEM CXEMa YIPABICHUS BBHIOIHSICT

MpoIlecC MOTYYCHUS 3HAUYCHUS HAMPSDKCHUS 3aMKHYTOM IETIM MCTOYHUKA MUTAHUS B COCTOSHHUH 3aMKHY-
TOW I[eNH, B KOTOPOM MCTOYHHK ITUTAHUS W HATPY30YHAs TPYIIIA AICKTPHUCCKU COCTUHCHBI, B XOJIC TTOABEICHHUS
3JIEKTPO’HEPTUH OT UCTOYHHMKA MUTAHUSA K Harpy3Ke B OTBET Ha JAETEKTHPOBAHWE BHIXOIHOTO CHTHAJA JAaTINKA;
"

IIpoIiecC CPaBHEHUS MOTYICHHOTO 3HAYCHHS HANPSKCHHUS 3aMKHYTOH LETH M IIEPBOTO KOHTPOJIHHOTO 3HA-
YeHHs HANPSDKEHUS; U OMpEeHCNICHHs, YTO MCTOYHHUK NMUTAHHUS HAXOTUTCA B COCTOSHMM HHM3KOTO OCTaTOYHOTO
YPOBHS 3apsiia, B cilydae, KOTJa 3HAUCHHE HANPSHKCHHUS 3aMKHYTOW CETH SIBIISICTCSI MEHBIINM, UM SBISCTCS
PaBHBIM WM MEHBIITNM, YeM MIepBOE€ KOHTPOJIBHOE 3HAYCHHUE HANIPSKEHUS.

24. Croco0 yrmpaBiieHUs] TCHEPUPYIOIIUM BIIBIXaEMBIA KOMIIOHCHT YCTPOHCTBOM, BKJITFOUAIOIINM UCTOYHUK
MUTAHUS, HATPY30YHYIO TPYIITY, BKIFOYAIOIIYI HArPy3Ky, BEITOJIHECHHYIO C BO3MOXXHOCTBHIO HCIIAPCHHUS WA
PACTIBUICHUS HCTOYHHKA BIIBIXacMOTO KOMITOHCHTA JICHCTBUEM 3JICKTPOIHEPTHU OT UCTOYHUKA ITUTAHUS, TATUYHK,
BBIMOJTHEHHEIH C BO3MOXHOCTBIO BBIJIABATH BBIXOJHOW CHTHAM JJIS 3alpoca Ha TPUBEACHUC B JCHCTBUC HArPy3-
K{, U CXEMY YIPAaBJICHHUS, BEITIOTHEHHYIO C BO3MOXKHOCTBIO MONTyYaTh 3HAYCHUE HATPSIKCHUS MCTOYHHMKA MTUTA-
HUS, IPAYEM CIIOCO0 YIPaBICHUS BKIIOUACT

cranuio (al) momy4eHus 3HaYCHUS HANPSHKCHUS 3aMKHYTOH [IEIM MCTOYHUKA MUTAHUS B COCTOSHUH 3aMK-
HYTOW LIenH, B KOTOPOM HCTOYHHK MUTAHUS U HATPY304YHAs TPYIIA SJICKTPUUECKH COSAMHEHBI, B X0/I¢ MTOIBEC-
HUS DJIEKTPO’HEPTUH OT UCTOYHHKA MUTAHUS K Harpy3Ke B OTBET Ha ACTEKTUPOBAHME BBHIXOJHOTO CHTHAJa Jat-
YHKa,

cTanuio (a2) cpaBHEHH MMOTyYEHHOTO 3HAYCHHS HANPSHKCHUSA 3aMKHYTOW CETH M IEPBOTO KOHTPOIHHOTO
3HAYCHHS HANPSDHKCHUS; U ONPEACICHNUS, YTO UCTOUYHUK MTUTAHUS HAXOAUTCS B COCTOSTHUU HU3KOTO OCTATOYHOTO
YPOBHS 3apsiia, B ciiydyae, KOT1a 3HAUCHUE HANPsHKEHUS 3aMKHYTOW IIEITH SBIISICTCS MCHBIIIUM, YeM TIepBOE KOH-
TPOJIEHOE 3HAYCHUE HATIPSHKCHHUS, U

ctanuio (cl) BBIMOTHEHUS MIUPOTHO-UMITYIBCHON MOIYJISIMA WITH YaCTOTHO-UMIYJIBCHOW MOJYJISIIIMY Ha
HArpy3Ke Ha OCHOBE IOJIYYCHHOTO 3HAYCHUS HANPsDKCHUS 3aMKHYTOW LM B OTBET HA ICTCKTUPOBAHHUE BBIXOJI-
HOTO CHTHAJIa TaTYMKa, IIOCIIC BBIIOJTHEHUS Tpoiiecca (a2).

25. 'enepupyroliee BIbIXaeMbIi KOMITOHEHT YCTPOWCTBO, BKITIOYAIOIICE

HNCTOYHHK MTUTAHUS;

HATPY30YHYIO TPYIITY, BKIIIOYAIONIYIO HATPY3KY, BEITOJHEHHYIO C BO3MOXKHOCTBIO UCTIAPECHHUS WM PACIIbI-
JICHWS UCTOYHHUKA BJIBIXaeMOT0 KOMITOHEHTA JEHCTBUEM AJIEKTPOIHEPTUH OT HCTOYHHKA ITUTAHNUS;

JTATYUK, BBITOJHEHHBIH ¢ BO3MOYKHOCTBIO BBIIaBaTh BBIXOJHOM CHTHAJ JJIS 3alpoca Ha IMPUBEICHUE B JeHi-
CTBHE HATrPY3KH;

Mapy BBIBOJIOB, BBIMOJHEHHBIX C BO3MOXXHOCTBIO DJICKTPUYCCKOTO COCIMHCHUS MCTOYHUKA MMUTAHUS M Ha-
TPY304YHOH TPYIIIEI; U

CXEMY YIpaBJICHUS, BBIIOJHCHHYIO C BO3MOXHOCTBIO MOJyUCHHS 3HAYCHHS HATPSHKCHUS UCTOYHHKA ITH-
TaHUsI, TOJBOJUMOTO K HATPY30YHOH IPYIIIE Yepe3 mapy BHIBOJIOB,

MpUYEM CXeMa YIPABICHUS BBITIOIHSET MPOIECC CPABHEHUS MOTYYCHHOTO 3HAUCHHS HAIPSDKCHUS, TTOIBO-
JUMOTO K Harpy304HOH TPYIIIIe, U MEPBOr0 KOHTPOJIHFHOTO 3HAUEHUS HANPSIKCHUS, U ONPEIENICHHs, YTO Harpy-
309HAs TPYIIA HAXOAUTCS B COCTOSIHUH, B KOTOPOM Harpy304Has IpyIIa He MOXET JeHCTBOBATh, B CiIy4ae, KO-
T/1a TIOJYYCHHOE 3HAUCHNUE HATIPSUKCHUS SBISIETCS MEHBIINM, WIH SBJISETCS PABHBIM MIIM MEHBIIINM, 9eM IIEpBOEC
KOHTPOJIBHOE 3HAYCHHE HAIPSKEHII.

26. Crioco6 ympaBlieHUs] TEHEPUPYIOIUM BIIBIXa€MbIF KOMIIOHEHT YCTPOWCTBOM, BKITIOUAIONTIM UCTOYHHK
MUTaHUS, HarPy304YHYIO TPYIITy, BKIIOYAIONIYI0 HAarpy3Ky, BEIIOJHEHHYIO C BO3MOXKHOCTBHIO HCTIAPEHUS WIN
PACTIBUICHUS HCTOYHHKA BIIBIXaeMOTO KOMITOHCHTA JICHCTBUEM 3JICKTPOIHEPTHU OT UCTOYHUKA ITUTAHUS, TATUYHK,
BBIMOJTHEHHEIH C BO3MOXHOCTBIO BBIJIABATh BBIXOJHOW CHTHAM JJIS 3alpoca Ha TPUBEACHUC B JCHCTBUE HArPy3-
KU, TIAPY BHIBOJIOB, BHITIOJHCHHBIX C BO3MOKHOCTBIO JICKTPUIECKOTO COSIMHCHHS UCTOYHUKA TUTAHUS U HATPY-
30YHOI IPYIIIBI; ¥ CXEMY YIPABICHUS, BBIIIOJIHCHHYIO C BO3MOXHOCTBIO IMOJIyYaTh 3HAUCHUE HAMIPSHKCHHUS, TIOI-
BOJIMMOTO K HATPY30YHOU TPYIIIE Yepe3 Mapy BHIBOJIOB, IIPUYEM

cXeMa YIpaBJICHUS BBIMOJIHICT MPOIECC CPABHCHUS MOTYYCHHOTO 3HAUCHHS HATIPSHKCHHUS, ITOIBOTUMOTO K
HArpy304HOW TpyNIe, W IEePBOTO0 KOHTPOJBHOTO 3HAUCHUS HANPSIKCHUS, W OMPEACICHUS, YTO HArpy30vHas
TPyIIa HAXOAUTCS B COCTOSHUH, B KOTOPOM Harpy3o09Has TpyIna He MOXET AeHCTBOBATh, B CIydae, KOT/a I10-
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JIYYCHHOC 3HAYCHUC HAIPSAKCHUSA ABIACTCA MCHBIINM, WU ABJIACTCA PaBHBIM WM MCHBIINM, YE€M IICPBOC KOH-

TPOJBbHOC 3HAUCHUC HAIIPSIKCHUA.

27. KoMIpIOTepHO-YUTAEMbBIA HOCUTEINb TaHHBIX, COJEPKAIMIUN MPOTrPaMMy YIIPABJICHHUS NSl BHITTOTHEHUS
TEHEPUPYIONIAM BIBIXaeMbIi KOMIIOHEHT YCTPOMCTBOM CTIoc00a yrpaBieHwus 1o 11.24 umu 26.
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