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KOHTPOJIbHOE 3HaYCHHUE HAIPSHKEHHUS.
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OITMCAHME U30BPETEHMA
2420-559138EA/55
T'EHEPUPYIOIIEE BJIBIXAEMbIH KOMIIOHEHT YCTPOMCTBO, CXEMA
YIIPABJIEHHA, A TAKXKE CIIOCOB YIIPABJIEHUA U ITPOT'PAMMA
VIIPABJIEHUS TEHEPHUPYIOIIUM BABIXAEMBIA KOMIIOHEHT
YCTPOHCTBOM

OBJIACTh TEXHHKH, K KOTOPOM OTHOCUTCS U30EPETEHHE

[0001] Hacrosituee n300peTeHre OTHOCUTCS K T€HEPHUPYIOIIEMY BIbIXa€MbIii KOMIIOHEHT
YCTPOHCTBY, K CXE€Me€ YIIPaBJICHHUs, W K CIOcoOy YIpaBiieHHs] M NPOrpaMMme YIpPaBJICHUS
TeHEePUPYIOIINM BJIbIXa€MbIii KOMIIOHEHT YCTPOWCTBOM, U, B YaCTHOCTH, K I€HEPUPYIOLIEMY
BIBIXa€MbIi KOMIIOHEHT YCTPOWCTBY, K CXeMe YIpaBJICHUs, U K CHOCO0y yNpaBiIeHUS U
NpOrpaMMe YIPABICHUS TE€HEPUPYIOIIUM BIbIXa€MbIiI KOMIIOHEHT YCTPOHCTBOM, CHOCOOHBIM
YCIELIHO BBINOJIHATD ONPEEICHUE COCTOSIHUS HU3KOrO OCTATOYHOIO YPOBHS 3apsifa.

YPOBEHb TEXHUKHU

[0002] HemaBHO BMECTO TpPaIUIMOHHBIX CUraper ObLIM MPEeIJIONKEHbl TeHePUPYIOLINE
BJIbIXa€Mblli KOMIIOHEHT YCTPONUCTBA AJis FeHEPUPOBAaHUsI BABIXAaEMOI'0 KOMIIOHEHTa UCIIapEHUEM
WIM PACHBbUICHHEM HCTOYHUKA apoMaTa, TAKOro Kak Tadak, WM HCTOYHHKa adpo3oist. Takoe
TeHEepUpYIolllee BIbIXAaEMbIi KOMIIOHEHT YCTPONCTBO HMeEET HArpy3Ky I MCMApeHHs] WU
pacmbplUieHHsT WCTOYHMKA apoMara WWIM HCTOYHHMKA a’po30Jii, WMCTOYHMK TUTAHHUA IS
MOJBENICHUS] 3JIEKTPO’HEPIMM K HArpy3ke, CXeMy YIpPaBJI€HUs MAJsl BBINOJHEHUs OIepaluu
YIIPaBJIEHUs] YCTPOMCTBOM, U TaK Jajiee.

[0003] B [IlarentHom JlokymeHte 1 packpbiTa TEXHOJOTHS U3MEPEHHUs LIBETa
m3nyyaemoro LED cBera corimacHO OCTaTOYHOMY YpPOBHIO 3apsiia OaTaped B OTHOLIEHUHU
yIPABJIEHUs 3JIEKTPOHHON CUTapeTo.

[0004] [TTatenTHbiit JoxkymenT 1] US2014/0053856A 1

[0005] CornacHo kOoH(Urypauuu, B KOTOPOH LBET H3JIyUEHHs] H3MEHSETCS] COOOpPa3HO
OCTaTOYHOMY YpOBHIO 3apsima Oartapew, Tuma packpeitoii B IlarentHom J[lokymenrte 1
KOH(pHUTryparmu, Moyb30BaTeb MOXKET BHIETh OCTATOYHBIH YPOBEHD 3apsiaa OaTapeu mpoBepKor
nseta LED. OnHako cornacHo koHurypauuu, packpeitoit B [larertHom JlokymenTe 1, He 5ICHO,
UCTIONB3YEeTCS JIM Ul JETEKTHPOBAHUS OCTATOYHOrO YpPOBHA 3apsina Oarapeu 1uOO 3HAYCHUE
HANPSDKEHUS 3aMKHYTOW 1ernu, JuOO 3HAYeHHWE HampsDKEHUs Pa3OMKHYTOH LEeMmd, |
NPUMEHSFOTCS JTU 00a u3 HUX. I10CKONbKY Ha HanpspKeHHE 3aMKHYTOH LU BIIHSIET BHYTPEHHEE
COTPOTUBJIEHNE MCTOYHMKA MUTAHUS, 3HAUYEHUE HAIpPSDKEHUs 3aMKHYTOM LieNU OTJIMYaeTCs OT
HaNpsDKEHUS PAa3sOMKHYTOM Lienmu. DTO 3HAYUT, YTO COIJIACHO COOTHOLICHUIO HampsiKeHUs
PAa30OMKHYTOH LIETTH M HANPSDKEHUS 3aMKHYTOH LIENH, 3HAYEHHUE HanpspKeHus: OaTapeu, KOTopoe
BBIBOJIUTCS, MOXXeT MeHAThCA. [lockonbKy 3HaueHue HampsKeHUs], BbIBEAEHHOE, KaK ONHCAaHO
BBILIE, CKOPEE BCETO OTKJIOHSETCS OT (PaKTUYECKOTO 3HAYEHUS, B PE3YJIbTaTE STOrO CYIIECTBYET
Takas MpobjiemMa, YTO CHIJKAETCS TOYHOCTb OINPENEeNIEHUs] COCTOSHUS HU3KOTO OCTaTOYHOTO
YPOBHSI 3apsifa.

[0006] IToaToMy 11€JIb HACTOSIIErO M300PETeHUsI COCTOUT B CO3/IaHWU T'€HEPUPYIOLIEro



BIBIXa€MbIHi KOMIIOHEHT YCTPOHCTBA, CXEMbI YIIPABISHHSI, U CTIOCO0a YIPABIEHHUS U ITPOrPaMMBbl
yIPaBJICHUS] TE€HEPUPYIOIIUM BIBIXa€MbI KOMIIOHEHT YCTPOHCTBOM, CIIOCOOHBIM IOJyYaThb
TOYHOE 3HAYEHHWE HAIpsDKeHUs OaTaper W YCIHEIIHO BBIMOJHATH ONPEAENICHUE COCTOSHUS
HU3KOr0 OCTaTOYHOI'O YPOBHsI 3apsfa.

CYIIHOCTDb U30BPETEHM A

[0007] CornacHO OIHOMY AacCHeKTy H300peTeHHs], MpPEACTABICHO TeHEePUPYIOLIee
BIbIXa€MbIli KOMIIOHEHT YCTPONCTBO, BKJIIOYANOINEE UCTOYHUK NMUTAHMS, HATPY30UHYIO TPYIIy,
BKJIFOYAIOLIYI0 HArpy3Ky, BBIIOJHEHHYI0 C BO3MOXKHOCTBIO HWCIMAPEHUs WIH PaCHbUICHUS
HUCTOYHUKA BIBIXaEMOr0 KOMIIOHEHTA JEUCTBUEM 3JIEKTPOIHEPrHH OT UCTOYHUKA MUTAHUS, U
CXE€My VIPAaBJCHUS, BBINOJHEHHYI) TakK, YTOOBl OBITh CIOCOOHOW TONy4YaTh 3HAYCHUE
HANPSDKEHUS] WMCTOYHMKA IHTAHUS, MPUYEM CXeMa YIpaBJIeHUs BbINOJHsAET. mpouecc (al)
MOJyYeHUs] 3HA4YEeHUs HANpsDKEHUS MCTOYHMKA IUTAHUS 3aMKHYTOH ILIeMU B COCTOSHUM
3aMKHYTOH Ileny, B KOTOPOM HWCTOYHUK IUTaHUS W HArpy3ouHas TIpynna 3JIeKTPUYECKU
COEMHEHBI; U Tporecc (a2) CpaBHEHUS MOJYYEHHOTO 3HAYSHHSI HANPSDKEHNUST 3aMKHYTOH LeTH U
NEPBOrO0 KOHTPOJIbHOTO 3HAUEHHUs HaNpsKEHWs, W OIpelesieHHs, YTO MCTOYHUK MUTaHUs
HaXOAMUTCsSl B COCTOSIHUM HHU3KOIO OCTaTOYHOIO YPOBHS 3apsiia, B ciydae, KOIJa 3HaueHue
HaNpsDKEHUS 3aMKHYTOH LIeTIH SIBJSIETCSl MEHBIIUM, Y€M KOHTPOJIbHOE 3HAUYE€HHE HampsKeHUs,
WM PaBHBIM EMY.

[0012] (Onmcanue TEpMUHOB)

Tepmun «reHepupyrolee BAbIXAEMbIM KOMIIOHEHT YCTPOWCTBO» MOXKET O3Ha4daTb
YCTPOMCTBO [Jis1 T€HEPUPOBAHUs BABIXAEMOrO KOMIIOHEHTA HCIAPEHUEM WJIN PACIbUICHUEM
UCTOYHHKA apoMaTra, TAaKOro kak Tabak, WIM MCTOYHUKA a3pO30Jisl, WM MOXET MPENCTaBIATh
cOOOM  OJHOKOPIyCHOE H3AeNHe, WIM MOXKET OBbITb yCTPOHCTBOM, COCTaBJIEHHBIM
MHOTOYHUCIICHHBIMH KOMIIOHEHTaMHu (OJI0KaMu), KOTOpble MOTYT OBITb COENUHEHbI, Oynay4u
UCIOJIb3yEMbIMHU KaK OAHO U3JENHE.

TepMHH «MCTOYHUK MHUTAHUSY MOAPA3yMeBaeT OJIOK, CIy KAl B Ka4eCTBE UCTOYHHKA
AIEKTPUYUECKON YHEPTUH, U BKJIIOYAET OaTapero, KOHAeHcaTop U ToMy noaobHbie. Hampumep, B
KayecTBe Oarapen MOXKET ObITh MCIOJB30BaHA BTOPUYHAs OaTapesi, Takasl KakK JIMTHI—HOHHBINA
aKKyMyJsiTop. BTopuuHast Oarapest MOXKET MNpencTaBisaTh coOoil OaTapero, BKIIFOYAIOIIYIO
MOJIOKUTEJIBHBIN ~ 3JIEKTPOJ,  OTPULIATEbHBI  3JEKTPOJ,  Cemnaparop,  OTHAEJSIOIIMI
MOJIO’KUTEJIBbHBIN 3JIEKTPOJ U OTPULATENBHBIN 3JEKTPOA IPYr OT APYTra, U 3JIEKTPOIUTHUECKHI
pPacTBOp WMJIM HOHHYKO JKMJKOCTb. DJIEKTPOJIUT WJIM HOHHAs >XUAKOCTb MOTYT IPEACTaBISAThH
co0OM, Hampumep, pacTBOP, COAEPKAIMUN BJIEKTPONUT. B JNUTUH—HMOHHOM aKKyMYyJISITOpE
MOJIO>KUTEJIBbHBIN 3JIEKTPOJ BBINOJHEH M3 MaTepuasa MOJIOKUTENbHOrO 3JIEKTPO/a, TAKOro Kak
OKCUJl JIUTUS, U OTPULATENbHBIA JJIEKTPOA BBIIOJIHEH W3 MaTepuajia OTPHULATENBHOIO
3JIEKTPOJA, TAKOTO Kak rpaduT. DIEKTPOJUTHUECKUI PacTBOP MOKET MPENCTaBISATh COOOM,
HalpuMep, OPraHMYeCKU pacTBOPUTENb, COAEp kKAl coib autus. IIpuMeps! koHAeHCaTOpa
BKJIFOYAIOT 3JIEKTPHUECKUI ABYXCIOHHBIA KOHAEHCATOP U TOMY NOoAoOHbIH. OJHAKO MCTOYHHK
NUTAHUS HE OTPAaHUYMBAETCS STUMH NPUMEPaMM, U MOXKET OBbITh MCIOJIb30BaHA Jr00as Apyras

BTOpHYHAas Oatapes, Takasi KaK HUKEJNbIMIPUIHBINA aKKyMyJIATOp, NEpBUYHAs OaTapest, U1 TOMY



nono0HbIE.

TepmuH «Harpy3ka» IMOApPa3syMeBaeT KOMIIOHEHT, KOTOPBIH MOTPeONseT SHEPrui0 B
3JIEKTPUYECKO 1NN, 1 KOHKPETHO UCIONb3YeTCs B 3TOH 3as1BKe JIs1 0003HAYEeHNsI KOMIIOHEHTA
IJIaBHBIM 00pa3oM Uil T€HEPUPOBAHUS BJBIXaEMOIO KOMIIOHEHTa. B Harpyske Haxomurcs
HarpeBaTeNIbHBIM 3JIEMEHT, TAKOH Kak reHepaTtop TeIula, U MOKET ObITh BKJIIOYEH, HaNpUMeD,
SNIEKTPUYECKUN PpE3UCTHBHBIN TeHepaTop Terula, WMHAYKLUMOHHBIM HarpesarenbHbiil  (IH)
3JIEMEHT, W TOMy monoOHble. Kpome Toro, Moxer OBITh NPENTyCMOTPEH JJIEMEHT Ui
Tre€HepPUPOBAHUsl BIBIXA€MOIO0 KOMIIOHEHTA JIEHCTBUEM YJIBTPA3BYKOBBIX BOJIH, YCTPOMCTBO IJIs
TF€HepPUPOBAHUsl BABIXA€MOI'O KOMIIOHEHTAa IIOCPEACTBOM IbE303JIEKTPUYECKOIO 3JIEMEHTA,
pachbUINTENb, ¥ TOMY NMONOOHBIE. B ciydae, korma Harpy3ka yIOMHHAETCS KaK «HArpy304Has
rpynmna», B Harpy3O4Hyl TIpPyNIy, KPOMe€ Harpy3ku JUisi TE€HEPUPOBAHMUS BABIXA€MOI'O
KOMITOHEHTa, MOTYT OBITh BKIJIFOYEHBI JPYTrHe KOMIIOHEHTBI, TAKUE KaK 3JIEMEHT Ui H3JIy4EeHUS
CBeTa, 3ByKa, BUOpammu, WiIM TOMy momoOHoro. B ciydae, kxorma mnpenycMaTpUBAKOTCS
KOMMYHHKAIIMOHHBI MOAYJIb U TOMY MOJOOHBIE, OHM MOTYT OBbITh BKIJIFOYEHBI B HArpPy30UHYIO
rpyrnmy. Kpome TOro, MHKpPOKOMIBIOTEP W TOMY TOHOOHbIE B 3JEKTPUYECKOH LEMH
NPEACTABISIIOT COOOM BCEro JIMIIb 3JIEMEHTBI, KOTOPBIE MONYYAIOT SHEPTHIO MPH IMOJBEICHUN
OYEHb MAJIOrO TOKA, OAHAKO B 3TOH 3asBKE MPENIONAraeTcs, 4TO OHU HE BXOIAT B COCTAaB
HArpy304HOU IPYIIIbL.

Tepmun «aspo30/ib» O3HAYAE€T MOUCIEPCUI0 MENbYAWINUX 4YaCTULl JKUAKOCTU WIIU
TBEPJOrO BELIECTBA B BO3AYXE.

B orHOmeEHNN «pYHKUMM [AHArHOCTUKHM Jerpafjaluu», Kak IPaBHJIO, HPUMEPHI
aerpaganuy 0ataped BKIIOYAIOT CHH)KEHHE €MKOCTH M TOBBILIEHHE CONpPOTHBIEHHs. PyHKINA
AMACHOCTUKU JErpajallid MOXKeT ObITb, Hampumep, (YHKUMEH TONy4YeHUs 3HAYCHUsI
HaIpsDKEHUs] UCTOYHUKA IMMTAHUSL [UIsl BbIABJICHUS CHUXKEHUSI €MKOCTH, U OIpEIEIeHUs,
SIBJISIETCS] JIM TIOJIy4€HHOE 3HAYEHHE PaBHBIM MM OONBIINM, Ye€M 3HAU€HHE HIDKHEro Iperena
MIPEIBAPUTENILHO ONPEETIEHHOTO KOHTPOJIBHOTO TUANa3oHa.

KPATKOE OIMTMCAHUE YEPTEXEU

[0014] Dur. 1 npexncraBiaseT BHUI B pas3pe3e, CXEMATUYECKH WIUTFOCTPUPYIOLIUI
KOH(PHUIypalyoo TeHEePHPYIOLIEro BIbIXa€MbIi KOMIIOHEHT YCTPOWMCTBA COIJIACHO OIHOMY
BAPUAHTY OCYLIECTBIICHHS HACTOSIIETO H300PETEHHS.

@ur. 2 nNpeAcCTaBiIsieT NePCHEeKTUBHBIN BUA, WLTIOCTPUPYIOLIUN NPUMEDP BHEIIHErO BUIA
TeHePUPYIOLIETrO BBIXa€Mblli KOMIIOHEHT YCTPOICTBA.

dur. 3 mnpencraBiseT OJIOK—CXeMy, WUIOCTPUPYIOIIYIO TNpuMep KOH(UTrypauuu
TeHePHUPYIOLIETrO BABIXa€Mblli KOMIIOHEHT YCTPOMCTBA.

@ur. 4 npencrasisieT BUI B pas3pese, WUIIOCTPUPYIOLUIMNA OIUH MPUMEDP BHYTPEHHETO
CTPOEHUS KapTPHUIKHOTO OJIOKA.

@ur. 5 npencTasiaseT BUA B pa3pese, WLIFOCTPUPYIOLINN €11le OJUH NPUMEP BHYTPEHHETO
CTPOEHUS KapTPHUIKHOTO OJIOKa.

@ur. 6 NpeacTaBisieT BUA, WUIKOCTPUPYIOIIHUN 3JEKTPUUECKYK) CXEMY T'€HEPUPYIOLIEro

BIBbIXa€MbIi KOMIIOHEHT YCTPOHCTBAa (B COCTOSIHMH, TA€ COEANHEHbl OJIOK MUTaHUS U



KapTPHUIKHBIA OJI0K).

@ur. 7 NpeACTaBJIAET CXEMATUYECKYK) IHArpaMmy, WUIFOCTPUPYIOLIYK) KapTPUIAXKHBIA
ONOK W 3apsAHOE YCTPOMCTBO, BBINOJHEHHbIE NPUCOCAUHAEMbIMU K OJIOKY NHMTaHUS U
OTCOEUHSAEMBIMU OT HETO.

@ur. 8 npenacTasiseT BUJ, WUIIOCTPUPYIOLINN 3JIEKTPUUECKYI0 CXE€MY N€HEPHPYIOILEro
BbIXa€Mblli KOMIIOHEHT YCTPOMCTBA (B COCTOSIHUH, II€ COEIUHEHbI OJIOK MUTAHUS U 3apsaHOe
YCTPOICTBO).

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

@ur. 10 npexacraBisieT BUI, CXEMATHUYECKH WJUTHOCTPUPYIOIIUI B3aMMOCBSA3b MEXKIY
BBIXO/IHBIM 3HAYEHUEM AAaTUUKA BAOXA U HAIIPSDKEHUEM, KOTOPOE MOJAETCs HA HAIPY3KYy.

@ur. 11 mpencraBisieT OJIOK—CXeMy, WUTIOCTPUPYIOIIYIO TPUMepP KOHKPETHOTO MOpSIIKa
NENCTBUsI T€HEPUPYIOLLETO BABIXAaEMbIl KOMIIOHEHT YCTPOUCTBA.

@ur. 12 npencrasiser BU, WUIIOCTPUPYIOIINI HEKOTOPBIE TEMIIEPATYPHBIE TUANa30HbI
JUIsl TEeMIIepaTypbl HUCTOYHMKA MUTAHUS M COOTBETCTBYIOILETO €W MOpsAKa YHNPaBISIOLINX
NENCTBUN.

@ur. 13 mpencrapusier OJIOK—CXeMy, WUTIOCTPUPYIOLIYIO OAWH TMPUMEP IHATHOCTUKU
Jerpaganuu.

Qur. 14 mpencraBisier OJNIOK—CXeMy, WUIOCTPUPYIOMIYIO €Ile OIUH MpUMeEp
KOHKPETHOIO NOPsiiKa ACUCTBUSL FeHEPUPYIOLIErO BABIXa€Mblli KOMIIOHEHT YCTPOMCTBA.

Qur. 15 npencraBiusier ONOK—CXeMy, HUTIOCTPUPYIOIIYIO — IOCJIEAOBATEIbHOCTD
JEUCTBUN, KOTOPBIE BLIMIOJIHAIOTCS, KOI/la TEMIIEpaTypa siBJII€TCs. HEeHOPMaJIbHOM.

@ur. 16 mnpencraBimsier OJOK—CXeMy, WUIIOCTPUPYIOIYIO —IOCIEAOBATEIBHOCTD
AEWCTBUH, KOTOPbIE BBIMOJIHSIIOTCS BO BPEMs YXYALISHUS] COCTOSIHUS OaTapen.

@ur. 17 npencrasisier 6JI0K—CXeMy, WITFOCTPUPYIOIIYIO IPUMEP OMEePALH 3aPSAKH.

@ur. 18A mnpencrasisieT BUA, CXEMATHYECKH WUIIOCTPUPYIOLIUN COCIUHEHUE MEXKIY
MCTOYHHUKOM MUTAHUS U HATPY3KOM.

Qur. 18B mpeacrasnsieT BuA, WIUIFOCTPUPYIOIIMHM 5SKBHUBAJIECHTHYK) MOJENb CXEMBbI
VCTOYHMKA MTUTAHUS.

@ur. 19 npencrasnser BUI, WIUIOCTPUPYIOLIUNA W3MEHEHHE HAINpPSKEHUs 3aMKHYTOH
LIETTH CO BPEMEHEM, U TOMY IOJJOOHOE.

@ur. 20 npencrasiseT BUA, WIIHOCTPUPYIOIIUN B3aUMOCBSI3b MEXIY AETEKTUPOBAHUEM
BJIOXA U YNPABJICHUEM UCTOYHUKOM MMUTAHMUS.

@ur. 21 npencraBiasieT KPUBYI, WUIIOCTPUPYIOLIYIO XapakTEPUCTHUKY paspsaa
BTOPHYHON OaTapeu, UCMOIb3yeMOH B Ka4eCTBE UCTOUHUKA TTUTAHUS.

Qur. 22A, 22B u 22C npencTaBisOT BHUIABL, WUIKOCTpUpyromue npumep PWM-
YIIPABJIEHUs COTJIACHO 3HAYEHUIO HAIPSKEHUS NCTOYHUKA MUTAHUS.

@ur. 23 mpeacTaBisIeT NPUMEP XOAA MOCIENOBATEIBHOIO KOHTPOJII TE€HEPUPYIOLIEro
BJIbIXa€MbIll KOMIIOHEHT YCTPOMCTBA.

Qur. 24 mnpexacraBnser BUA AJs Pa3sbiACHEHUs BapUalUi 3HAYEHUS HANPSDKCHUS



Pa3OMKHYTOH Lemu ¥ 3HAYeHWs] HANpPsDKeHWs 3aMKHYTOH 1nenu (B TOM  4uCne
HU3KOTEMIIEPATYPHBIH IEPHON).

OIIMCAHHME BAPMAHTOB OCYIIIECTBJIEHMA U30bPETEHUA

[0015] Hmxke Oynmer ommcaH BapuaHT OCYLIECTBJIEHHMsS HACTOALIEr0 HM300peTeHUs CO
CCBUIKOM Ha uepTexku. (OJHAKO ONUCHIBAEMbIE HUKE€ KOHKPETHbIE KOHCTPYKLUU H
HNEKTPUYECKUE CXEeMbl MPENCTABISIIOT COOOW  MCKIIOYUTENbHO TIPUMEPhl  HACTOSIIErO
n300peTeHus], U HacTosiee u3o0peTeHne He o0s3aTeNbHO orpaHnumBaercss umu. Kpome Toro,
Janee KOHCTPYKIMOHHBbIC AETajH, B MPHUHLMIE HMEIOLHEe OIMHAKOBYIO (YHKLHMIO, OyAyT
OMNMCAaHBI C OJTHUM U T€M K€ KOJAOBbIM HOMEPOM IMO3ULIMM WM KOAOBBIMM HOMEPAMU MO3ULIUH,
COOTBETCTBYIOIIMMHU JPYr JPYry, OAHAKO, IJIi NPOCTOTHI PA3BSACHEHUs, HHOINA KOAOBbIE
HOMepa MO3UIuH OyayT OmylieHbl. XOTS KOH(PUrypalMu HEKOTOPBIX YacTed YCTPOWMCTBA
Pa3INYarOTCs MEXY ONMPENEIEHHBIM YePTEKOM U IPYTUMHU YePTEKaMHU, CIeNyeT OTMETUTD, YTO
OHU HE COCTABJIIOT CYIIECTBEHHOTO PA3JM4Usl B HACTOSIIEM H300PETEHHH, M MOXKET OBITh
pUMeHeHa JTI00ast KOHUTYpaIsl.

[0016] 1. KOHOUT YPALTUSA YCTPONUCTBA

I'enepupyromee BabIXaeMblii KOMIOHEHT YycTporcTtBo 100 cormacHO HacTosiuemy
BapUAHTy UCIOJHEHUs BKo4aeT 0ok 110 mutanus u kapTpumkHbIi 070K 120, BBITOTHEHHBIN
NPUCOETUHSAEMbIM K OJIOKY NMUTAHHUSA U OTCOEAMHSIEMBIM OT HETrO, Kak mokazaHo B @ur. 1 u @wur.
2. B HacrosimieM BapHaHTE WCIOJHEHHUS MOKa3aH mpumep, B kotopoM Onok 110 muranus u
KapTpUIKHBIA 0ok 120 BBIMOJHEHBI TO OTAEIBHOCTH, ONHAKO B KAa4eCTBE T'€HEPHUPYIOIIETO
BIBIXa€MbIi KOMIIOHEHT YCTPOMCTBA COIJIACHO HACTOSIIEMY H300pPETEHHI0 OHH MOTYT OBITh
BBINOJIHEHB! OObEMHEHHBIMU.

[0017] OOmas ¢opma reHepupyrOIIEro BABIXaeMbIil KOMIIOHEHT yctpoiictBa 100 He
SIBJISIETCS] KOHKPETHO OTPAaHMYEHHOW, U OHO MOXKET MMeTh pasnmuHble (popmel. Hampumep, xax
nokazaHo B @ur. 2, reHepupymoliee BAbIXa€MbI KOMIIOHEHT YCTPOHCTBO MOXKeET OBbITh
BBIMIOJIHEHO Tak, 4To o0mas (opma CTaHOBHUTCS Kpyrjoh ¢opmoii. bornee KOHKpETHO,
TeHepUpPYIOIIee BJAbIXa€MbI KOMIIOHEHT ycTpoiicTBo 100 mpuobperaer ¢opmy emuHOrO
crepkHs, korma Omok 110 muTanuss w KapTpumkHbid Onok 120 coequHEHBI B OCEBOM
Hanpasienun. Eciu obmas gopma ycTpoiicTBa BhINOJHEHA B (JOpME €IMHOTO CTEpPIKHS, Kak
OIMHCAHO BBIIIE, TMOJB30BATEIb MOXET BBIMOJHATH BIOX MOJOOHO IOJIb30BATEINIO, KypsILIEMY
TPAAULMOHHYIO curapety. B mpumepe @ur. 2 koHLEBas 4acTh, IOKA3aHHAsl HA PABON CTOPOHE,
npeacTasisier cobol yacTh 142 MHraJILMOHHOTO KaHalla, U Ha MPOTHUBOMOJIOXKHON KOHIIEBOH
YaCTH MPENyCMaTPUBAET CBETOM3ITyHArONN 00K 40 ISt M3JIy4eHUs] CBETa COTrJIaCHO padouemy
COCTOSIHUIO YCTPOWCTBa, U T.A. ['eHepupyroliee BABIXa€MbIiI KOMIIOHEHT YCTPONCTBO MOMKET
OBITH BBITIOJHEHO TaK, YTO IMOJIb30BATENb MPUCOEANHAET K 4acTH 142 WHTaJsIMMOHHOTO KaHaja
MYHAIITYK (HE TOKa3aH B YepTeXkax) Uil NMPUMEHEHHUs U BBINOJIHEHHUS Broxa. KOHKpeTHbIe
pa3Mepbl YCTPOWCTBA HE SBIBIFOTCS OCOOEHHO OrPaHWYEHHBIMH, M, B KadyecTBE MpPUMEDA,
IMaMeTP MOXET COCTAaBJIATH OT OKOJIO 15 MM 10 25 MM, 1 o0Inas AJTMHA MOXKET COCTaBJIATh OT

okos1o 50 MM 110 150 MM, Tak, 4TO MOJB30BATENb MOXKET UCIIONB30BATh YCTPOUCTBO, AEPKA €r0 B

pyke.



[0018] (BJIOK ITMTAHUMA)

bnok 110 nuranms BrIO4aeT KOpHyCHbIM 3jgeMeHT 119, ucrounmk 10 nwuranwys,
BCTaBJICHHbI B KOPIIYCHBIM 3j1eMeHT, aatduk 20 Bpoxa, cxemy 50 ympasieHus, U T.J., Kak
noka3aHo B @ur. 1. bnok 110 nuranus DONMONHUTENBHO BKJIIOYAET HAXKUMHYKO KHONKY 30 u
ceeromsnyqaromuid  6mok 40. OmHako HE BCE W3 OTUX OTHAENbHBIX OSJIEMEHTOB SIBJISIOTCS
00s13aTeIbHBIMU KOMIIOHEHTAMU TeHEPHUPYIOIIEro BIBIXa€MbIi KOMIIOHEHT yctpoiictBa 100, u
OIIMH WJI MHOTHE 3JIEMEHTBI MOTYT ObITh onyIneHsl. Kpome TOro, OAMH MIM MHOTHE 3JIEMEHTBI
MOTYT OBITh pa3MeLIeHbI B KapTpuaskHOM Osioke 120, a e B 6noke 110 mutanus.

[0019] Kopnycheiii snemeHnT 119 moxer mnpeAcTtaBisiTh COOOW ILMUTUHAPHYECKHUI
3JIEMEHT, U XOTsl €r0 MaTepuall He SIBJISAETCS KOHKPETHO OIPAHUYEHHBIM, KOPIYCHBIA 3JIEMEHT
MOJKET OBITh BBIIOJHEH U3 METaJlla MU IJIACTMACCHI.

[0020] Hcrtounmk 10 muTaHWS MOXKET TIPENCTaBJISITH COOOH mMepe3apsiKaeMyro
BTOPHYHYIO OaTapero, TaKyl KakK JIMTUH—HMOHHBIM AaKKyMYJIATOP WM HHUKEJIbIHAPHUIHBINA
akkymyssitop (Ni-MH). Hcrounuk 10 nutaHust MokeT ObITb NEpBUYHON OaTapeeil wWim
KOHJIEHCATOPOM, BMecTO BTOpH4YHOW Oarapen. Mcrounnk 10 muTaHWs MOXKET MPENCTABISATH
co00¥ ICTOYHHK MUTAHWS, pa3MeleHHbIl B Oj10ke 110 nutanus Tak, 4ToObI OBITh 3aMEHSIEMBbIM,
WJIA MOXKET MPECTABISATh COO0 MCTOYHHUK MUTAHMS, BCTPOCHHBIHN B OJIOK MUTAHUS B PE3YJIbTaTe
cbopku. Hucyio nctouHukoB 10 MUTaHHSI MOXKET COCTABJISATh OUH WK OoJiee.

[0021] Harumk 20 Bmoxa MOXKET MPENCTaBIsITh COOOH HaT4MK JUisi  BBIBOIA
NPEABAPUTENBHO ONMPEAENICHHOIO BBIXOHOTO 3HAUEHHS (HAIPUMeED, 3HAUSHNST HAIPSDKEHHS WIN
3HAYEHMs TOKA), HaIPHMep, COrJIACHO PacXoy MOTOKA W/MIN CKOPOCTH TE€UYEHUS ras3a, KOTOPbIH
npoxoauT uepe3 Hero. Jlatuuk 20 BIOXa HUCHOJIB3YETCS IJs1 AETEKTUPOBAHUS BBITOIHIEMOIO
NOJIb30BaTeIeM aKTa 3aTSDKKM (akTa Bmoxa). B kawsectBe matumka 20 Broxa MOryT ObITh
UCIIONIB30BAHbl  Pa3HOOOpa3Hble JAaTYMKHM, M JAJs TNpPUMEpa MOTYT OBbITh MPHMEHEHBI
MHUKPO(OHHBIN €MKOCTHBIH TaTYHK, JATYUK PACXOA MOTOKA, WIIH TOMY NOAOOHBIE.

[0022] HaxumHasi kHomka 30 mpencrtaBisieT coOO KHOMKY, KOTOpas MOXKET OBbITh
NpUBEJEHA B AEHCTBUE MOJb30BaTeNeM. XOTsA KHOIMKA yYINOMMHAETCS KaK Ha)XMMHas KHOIIKA,
KHOMKA HE OrpPaHUYMBAETCS [ETalbl0, HUMEIINEeH 4YacTb KHOMKH, KOTOpas [BIKETCS IIpU
HQKaTHUH, ¥ MOXKET MPEACTABISITh COOOW YCTPOMCTBO BBOAA, TAKOE KAaK CEHCOPHAs KHOIKA.
ITonoxxenne pasmeleHns: HAXKUMHON KHONKY 30 Tak:ke He ABJISIETCS] KOHKPETHO OIPAHUYEHHBIM,
U HaQXKMMHAs KHOIKAa MOXeT OBbITh pa3sMelleHa B MPOHM3BOJLHOM TIOJOXXEHHH Ha KOpIyce
TeHEPUPYIOLIEr0 BABIXAa€MbIII KOMMOHEHT ycTpoiictBa 100. B kauecTBe mpumepa, HaKUMHasi
kHOMKa 30 MOkeT OBITh pa3MelieHa Ha OOKOBOW MOBEPXHOCTH KOPIYCHOTO 3jieMeHTa 119 6moka
110 muTaHWs Tak, YTO IOJIb30BATENb MOMKET JIETKO BO3IEHCTBOBaTH Ha Hee. MoryT ObITh
NPEAYyCMOTPEHbI MHOTOYMCJICHHBIE HAXKMMHbIE KHOMKH 30 (yCTpoWCTBa BBOJAA ISl TIOJYYEHUS
BXOJTHOW KOMAaHIBI OT MOJIb30BATEJISN).

[0023] Ceeroumsnyuaromuii 6ok 40 BKIIIOYAET OJWUH WJIM MHOTHE WCTOYHUKU CBETa
(marmpumep, LEDbI), 1 BBINOJHEH € BO3MOXHOCTBIO M3JIyYEHHUsS CBETa B IPEIBAPUTEIBHO
ONPENEICHHOM pPEXUME B MNPEABAPUTENBHO ONpeneseHHoe Bpemsa. Hanpumep, B ogHOM

BapUAHTEC UCIIOJHCHUS MPCATIOYTUTEIIBHO, 4TOOBI CBeTOI/IB.]'IyLIaI-OH_II/Iﬁ ONOK ObLIT BBIMOJHEH JJIS



U3JIyYeHUs CBETAa C MHOTOYMCIEHHBIMH nBeTamMu. llpumepbl  (PYHKIMOHMPOBAHUS
cBeromsiydarouero Omoka 40 BKIOYAIOT (YHKIMIO W3BELICHUs IOJNb30BATENsl O TEKYINEM
pe’kuMe NeicTBUS YCTPONCTBA, (PYHKIHIO OMOBELIEHHs ITOJIb30BATENsI O MOSBIEHUN OTKJIOHEHUS
OT HOPMBI, €CJIM BO3HHMKAET HEHMCIIPaBHOCTb, U T.1. Kpome Toro, ¢ yuerom 3Tux (yHKIHH, B
KaueCTBE M3BELIAIOIIEr0 YCTPOMCTBA, KOTOPOE MPENyCMAaTPUBAETCSl B TE€HEPUPYIOLIEM
BbIXaeMblli KOMIIOHEHT ycTpoiicTBe 100, kpoMe cBeTOM3NIyHaromero 0J0Ka, HapuMep, MOKeT
OBbITh MCIIOJB30BAHO OAHO M3 BHOPAL[MOHHOTO YCTPOWCTBA AJISI CO3AHMs BUOpALMH, 3BYKOBOIO
YCTPOMCTBA [UIsi 3BYKOBOTO CHTHAJa, OTOOpaKAKOLIEro YCTPOWCTBA JJIsl  OTOOpaKEHUs
NPEABAPUTENLHO ONpeAeNeHHON uHOpManuu, W T.J., WM HX KoMOuHaiws. B kadecTse
npuMepa, cBeTou3y4daromuii 6ok 40 Moxer ObITh pa3MelleH Ha KOHIeBOH 4actu Osoka 110
nuTaHus. B renepupyromeM BAbIXaeMblii KOMIIOHEHT ycTpoiicTee 100, ecnu cBeTOM3Iy4arOmui
onok 40, pa3sMeleHHbIN Ha POTHBOIMONIOKHONW KOHIIEBOM YaCTH OTHOCUTENIbHO KOHIIEBOH YacTH,
I7I€ HaXOIWUTCs 4acTb 142 MHragsiquOHHOIO KaHaja, MU3JydaeT CBET COIVIACHO BBINOJHAEMOMY
MOJIb30BATENIEM AaKTy BAOXA, IMOJB30BATENb MOXET JIETKO BABIXaTb BABIXAEMBbI KOMIIOHEHT
No00HO MOJIB30BATEINIO, KYPSIIEMY TPAIULIHOHHYIO CUTapeTy.

[0024] @wur. 3 mpexncraBisieT OJIOK—CXeMy, WILTFOCTPUPYIOIIYIO MPUMep KOH(PUrypauuu
TeHePUPYIOLIErO BABIXAEMbIN KOMIIOHEHT yCcTpolicTsa. Kak nokazano B @ur. 3, reHepupymoiee
BJIbIXa€MbIll KOMIIOHEHT ycTpoicTBo 100 BkIrOUaeT TeMmepaTypHbI natduk 61, matumk 62
HAIpPsKEHUs], U T.J., KPOME BBIIIEYOMSIHYTBIX KOMIIOHEHTOB.

[0025] TemneparypHslii gatuuk 61 mpexncraBiseT cOOOH AATUMK IJISL TIOJNYUEHHS WIIH
OLIEHKU TEMIepaTypbl TPENBAPUTEIBHO  OMNpPENEeNeHHOro OOBeKTa, HAXOMSMErocss B
FeHePUPYIOLIEM BABIXa€MbIii KOMIOHEHT ycrpoiictee 100. Temneparypheiii gatuuk 61 Moxer
HPENCTABISTh COOON MaTUMK AJISI H3MEPEHUs TeMIlepaTypbl NCTOUHUKA 10 MUTAHUS, WIH MOKET
OBbITb TaTYMKOM JUJIsI U3MEPEHUSI TEMIIePaTypbl HHOTO OOBEKTa, HEXKENN MCTOYHUK 10 muTaHus.
Kpome Toro, BMecTo pasMelieHHs! CIELUAIbHO MPEeJHA3HAYEHHOrO TEMIEpPaTypPHOro AAaT4HKa,
HaTpuMep, MOXKET ObITh UCTIOB30BAH AETEKTOP TEMIEPATypPbl, BCTPOSHHBIH B MPEIBAPUTEIBHO
ONpENENECHHBbII KOMIIOHEHT 3JIEKTPUYECKON cxeMbl. KOHKpETHBIM MpOLECC, OCHOBAHHBIN Ha
BBIXOJJHOM CHTHAJIe TeMIlepaTypHoro natumka ©O1, Oymer omwmcan Hmwke. B kadectse
TEMIEepPaTypHOro natdvka 61 MOryT OBITh HMPUMEHEHBI, HANPHMEpP, TEPMHUCTOP, TEPMOIapa,
pe3ucTUBHBIA TepMoMmeTp, uHTerpanbHblid (IC) cencop Temmeparypel, WM TOMY HOIAOOHBIE,
OJIHAKO TEeMIEPATYPHBIN JATUUK 3TUM HE OrpaHUYUBAETCS. UHCIIO TeMIepaTypHbIX JaTYUKOB 61
HE OTPaHUYMBAETCS OTHUM, H MOJKET COCTABJISITh JIBA HJIH Ooiee.

[0026] Matuuk 62 HanpsoKeHUS TMpencTaBisier coOOW  JaTyuK JUis  M3MEpPEHUs
HANpPSDKEHUS] NCTOYHHMKA MUTAHUS, B Ka4eCTBE OFHOrO npumepa. Moxker ObITh MpeayCcMOTpPeH
JATYUK JJIs1 HU3MEPEHMs] MPEeABAPUTENIbHO ONPENENICHHOIO HAMNpSKEHMs, HWHOTO, HEXeNu
HaIpsDKEHUEe UCTOYHMKA NMUTaHus. KOHKpETHBIN mpoLecc, OCHOBAHHBIN HA BBIXOJAHOM CHUTHAJe
natyuka 62 HampspkeHus, Oyner ommcaH Huke. UWCino AaTyukoB 62 HANPSDKEHHS TaKKe HE
OrpPaHUYMBAETCS OTHUM, U MOXET COCTABJIATH ABa WM Oolee.

[0027] I'enepupytoliee BAbIXa€Mblii KOMIOHEHT yCTpoiicTBO 100 MOKET JOMONHUTENBHO

BKJIFOYATh YCTPOHCTBO PAJUOCBA3U (B YepTeKax He MOKa3aHO) W/MIM KOMMYHUKALIMOHHBIA MTOPT



(B uepTekax He MOKa3aH) AJIsl BOSMOXKHOCTH CO3[aHMs COENMHEHHsI C BHELITHUM YCTPOHCTBOM, U
T.1., cooOpasHo moTpebHOCTsM. Hampumep, reHepupyrollee BIBIXAa€MbIii KOMIIOHEHT
YCTPOHCTBO MOXKET OBITH BBIMOJIHEHO TaK, YTO 4Yepe3 HEr0 MOKET INepeaaBaThbCsl HAa BHEIIHEe
yCTPOHCTBO MH(pOpPMAIMsI O COCTOSIHUM WCTOYHHMKA MHUTaHUs, MHQOpMAIUs O BIOXE, U TOMY
nono0Hast.

[0028] (KAPTPUJIKHBIN BJIOK)

Kaprpumxkneiii 0ok 120 mpencrasnsier coboii 670K, comepKamuii B HEM HCTOYHMK
BJIbIXa€MOI0 KOMIIOHEHTa, M BKJIKOYAET KOPIYyCHBbI sjeMeHT 129, pesepeyap 123,
apomarusupyromuii 6ok 130, Harpysky 125 nns ucnapeHusi WM pacTbUIEHUs HCTOYHHKA
BIIBIXa€MOI'0 KOMIIOHEHTa, W T.A., Kak Moka3aHo B dur. 1 m ®dur. 4. OgHako HE BCce U3
BBILIEYKA3aHHBIX  3JIEMEHTOB  SIBISIFOTCSL  00s3aTebHO  HEOOXOAMMBIMH  KOMIIOHEHTAMH
TEHEPUPYIOLIErO BAbIXa€Mbli KOMMIOHEHT ycrtpoiictBa 100. B uacTHOCTH, B HacTOsIIEM
BapUaHTE HMCIIOJHEHUs1 OyeT ONmMcaH MpUMep, B KOTOPOM pa3MeIIeHbl Kak pesepByap 123 mns
TEHEPUPOBAHUS a3p030JisI, TaKk M apomatusupylomuid Omok 130 pansd  reHepupoBaHUs
apOMaTHYeCKOro KOMIIOHEHTa (TOApPOOHO OMHUCHIBAEMBIN HIJKE), OIHAKO MOXKET OBITh
MPEeNyCMOTPEH TOJIbKO OMH U3 HUX.

[0029] CornacHO OCHOBHOMY Ha3HAa4eHUIO KapTpuikHoro Omoka 120, B mopsiake
puMepa, CHadajla, B KadeCTBe MEPBOM CTaAMM, HCTOYHUK a’pO30Jis, COAEPKALIUICSA B
pesepByape 123, ucnapsieTcss win pacnbuisgeTcss Bo3aecTeuem Harpysku 125. Ilocne storo, B
Ka4ecTBe BTOPOH CTaauH, 0Opa30BaHHBIM a’p030Jb MPOTEKAET B apoMaTu3upyromui o6mok 130
TaK, 4YTO JO00ABJSETCS] KYPUTENbHBIM apoOMaTH4YeCKHH KOMIIOHEHT, M B KOHEYHOM UTOre
BJIbIXa€TCsl PTOM MOJIb30BATEIA.

[0030] Kopnycheiii saement 129 (cmotpu Pur. 4) MoKeT NpeAcTaBisTh COOOI
LWINHAPUYECKUN 3JIEMEHT, U XOTS €ro MaTepuaj He SBJIAETCS KOHKPETHO OIPaHUYEHHBIM,
KOPIYCHBIH 3JI€MEHT MOXKeT ObITh BBIIOJHEH U3 MeTaula Win IuactMaccel.  Popma
MOTIEPEYHOr0 CEYEHHUsS] KOPIYCHOro djieMeHTa 129 Moker ObITh TaKOW ke, KaK y KOPIyCHOTO
snemenTa 119 6noka 110 nuranus. Beuio onucaHo, 4To KapTpumkHeid 0ok 120 MokeT ObITh
coenuHeH ¢ Onokom 110 mutanus. Bojee KOHKpETHO, B KadecTBe MPHMEPA, COSAMHUTENIbHAS
yacTe 121, mpenycMOTpeHHast HA OJHOM KOHIE KapTpuikHOro Oyoka 120, MoxeT ¢pu3ndecku
COENUHATHCS C COEOUHUTEIbHON YacThio 111, Haxomsmeiics Ha omHOM KoHIE Oyoka 110
nutanuss. B ®ur. 4 coemuHutenbHas 4acth 121 mokasaHa Kak pe3bOOBasi 4acTh, OIHAKO
HacTosiee H300peTeHrne He O0sM3aTeNIbHO OrpaHHYHMBAETCS STHM. BMECTO coenuHeHHs ¢
UCTIOJIb30BAaHUEM Pe3bOOBBIX YacTel, coequHuTeNbHas 4acTh 111 u coenunuTenpHast yacth 121
MOTYT OBITh COENUMHEHBI MOCpencTBOM MarHutoB. Korma coemmamTenbHbie yactu 111 u 121
COEAMHAIOTCS, SJeKTpuueckass cxema B Ojnoke 110 muTaHuMs W SJeKTpUYeckas cxeMa B
KapTpuKHOM Onoke 120 MoryT OBITh 3JIEKTPHUUECKH COenuHeHbl (4To Oynmer mompoOHO
OTHCAHO).

[0031] BuyTtpu coemunuTenpHOM uvactu 121, xak mokazaHo B Pur. 4, pasmemaercs
LTHHAPUYECKUH 3JIeMEHT ¢ 00pa30BaHUEM NMPUTOYHOTO OTBEPCTHS I MOCTYIUIEHUS BO3JyXa

B OJIOK Tak, 4TOOBI OBITH NMPOTSDKEHHBIM B OCEBOM HANPAaBJIEHWU KOPIYCHOTO 3yiemMeHTta 129.



Kpowme toro, B coenunuTenpHbii yactu 121 copmupoBansl ogHO Miin MHOTHE oTBepcTHst 121b,
MPOTSKEHHBIE B PAAUATIBHOM HANPABJICHUU TAK, YTO HAPY KHBIM BO3AYX MOXET IIOCTYyIaTh 4epes3
oreepctue 121b. IIpurounoe orBepcTue MOKET OBITH CPOPMUPOBAHO B COEIUHUTENBHON YacTU
111 6moka 110 muranusi, a He B coemuHUTEeNbHON 4actu 121 kxaptpumkHoro Omoka 120. B
aJbTEPHATHBHOM BapHaHTE, IPUTOYHbIE OTBEPCTUS MOTYT OBITH MPEIYCMOTPEHbI Kak B
coequHuTenbHON vactu 111 Omoka 110 nmuraHusi, Tak U B COeNMHUTEbHONH wacth 121
KapTpumkHoro 6moka 120.

[0032] PesepByap 123 mpencraBniseT coOOi HAKOMUTENbHBIA 3JEMEHT IJisi XPaHEHUsI
HCTOYHMKA a3PO30Jisl, KOTOPBIHN SABJIAETCS KUIKUM ITPU KOMHATHOH Temneparype. Pesepsyap 123
MOJKET MPENCTABIISATh COOOH MOPHUCTBIN 3JIEMEHT, KOTOPBIH BBIIOJIHEH M3 TAKOTO MaTepHala, Kak
NOJIMMEpHAsi TKaHb. B KauecTBe HCTOYHMKA adpo30Jii TaKKe MOXKET ObITh HCIOJIb30BaH
UCTOYHUK, KOTOPBIH SIBJISIETCSI TBEPABIM NP KOMHATHOM TeMIiepaType. 31ech IIIaBHBIM 00pa3om
Oyzner omucana ¢gopma, B KOTOPOU B pesepByape 123 XpaHUTCS UCTOYHHUK a3pO30Jisi, OTHAKO B
pesepByape 123 MOXKET XpaHUTbCS UCTOYHUK apOMaTa.

[0033] B kauecTBe HCTOYHHMKA a’pO30Jis, HAMPUMEpP, MOKET OBITh HCIHOJB30BaH
MHOTOAaTOMHBIM CHHUPT, HA3bIBAEMbIN TIJIMLEPUHOM WIM MNPONWICHIJMKONEM, BOAa, W T.A.
HcrouHuk a’po3osis  MOKET HE coaepxkaTh JIIO0OW apoMaTW4YecKuil KOMIIOHEHT. B
aNbTEPHATHBHOM BAapUAHTE, HCTOYHHUK adPO30Jii MOXKET CONEp’KaThb TaOauHBI CBHIPHEBON
MaTepHaj WK SKCTPAKT, BBIACTICHHBIN U3 TAOaUHOTO CHIPHEBOIO MaTepHalia, KOTOPBIN BBIIENSAET
KyPHUTENbHBIM aPOMATUYECKUI KOMIIOHEHT, KOTJ]a HAarpeBaeTCsl.

[0034] B xauecTBe npumepa, Harpy3ka 125 MoxeTr mpencraBisTh cOOOH HarpeBaTeIbHbIHI
3JIEMEHT, TaKOM KaK HarpeBaTellb, YJbTPAa3BYKOBOH 3JIEMEHT IJIi T€HEPUPOBAHMSI, HAIPUMED,
MEJIKUX KalleJIeK MOJA JeHCTBUE YJIbTPa3BYKOBBIX BOJH, WM TOMy NOmOOHBIA. [Ipumepsr
HarpeBaTeIbHOTO 3JIEMEHTA BKIIIOYAIOT HAIPEBATENIbHBIN Pe3UCTOp (HApUMep, HArpeBaTeIbHYIO
IPOBOJIOKY), KepaMH4YEeCKUN HarpeBarTeslb, HarpeBaresb THUINA HMHAYKLMOHHOIO HAarpeBaHus, U
TomMy momoOHbI. OnHako Harpyska 125 MokeT TnpenacTtaBnsaTh cOOOH HArpysky s
reHepUPOBAHUsl ApOMATHUECKOTO KOMIIOHEHTA U3 NCTOYHHMKA apOMaTa.

[0035] Konctpykuusi BOKpyr pesepByapa 123 Oymer ommcana Oonee moapobHo. B
npumepe cornacio @ur. 4 mnpeaycmarpuBaercss GUTHIL 122, 4ToOBI OBITP B KOHTAaKTE C
pesepByapoMm 123, u Harpy3ka 125 pasmemeHa Tak, 4TOOBI OKpy:KaThb 4acTh ¢urmis 122.
Qurmies 122 npeactapnseT coOOM 3JIEMEHT JJIsi BCACIBAHHUS UCTOYHHKA a3PO30Jisl U3 pe3epByapa
123 ¢ ucnonb30BaHUEM KAMMLIPHBIX cujl. Outhiib 122 MOKeT NpeACTaBsiTh COOOH, Harpumep,
CTEKJITHHOE BOJIOKHO, TIOPUCTBIN KE€PAMUYECKUN MaTepuaj, Win ToMmy rnopodHsrid. Korma gacte
¢utuns 122 HarpeBaercs, YIEp)KMBA€Mblii B HEM MHCTOYHHMK a3pO30Jisi HCIApPSAETCS WU
pacnbuisiercs. Kpome TOro, B BapuaHTe UCIOJHEHUS, B KOTOPOM MCTOYHUK apoOMaTa XPaHUTCS B
pesepByape 123, HICTOUHMK apoMaTa UCHIApseTCs WM PACTIBUISIETCS.

[0036] B mpumepe corimacHo Pur. 4 B KauecTBe Harpy3ku 125 pasmemaercs
HarpeBaTeNibHasi MPOBOJIOKA, copMupoBaHHAs B Buae cnupaiu. OmHako Harpy3ka 125 He
00s13aTeNbHO  OTPAaHUYMBAETCS KOHKPETHOM (OpMOH, MOKa OHa MOXKET TI€HEepUpOBaTh

BIIbIXa€MbIH KOMIIOHEHT, 1 MOKET OBbITh CPOPMHUPOBAHA B IPOU3BOJILHON (opMe.
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[0037] Apomarusupyromuii 0Omok 130 mpencraBisier coboili OOk, UMerOIui
COXpaHsieMbIil B HEM HCTOYHHUK apoMaTa. B kauecTBe KOHKPETHOH KOH(UIypali MOTYT OBITh
UCTIONIb30BAHBl Pa3IMYHble KOHPUIYpaIMK, U apOMaTH3UPYIOIUI OJIOK He SBISETCS KOHKPETHO
orpaHnueHHbIM. Hanpumep, B kauecTBe apomartusupyomero Onoka 130 moxer ObITh
IpEeyCMOTPEH CMEHsIeMblii KapTpuk. B nmpumepe cornacao ®@ur. 4 apoMaTu3upyOmui 00K
130 umeer HUIMHAPUYECKUH 37eMeHT 131, KOTOpBI 3amOJHEH MCTOYHMKOM apomara. bonee
KOHKPETHO, 3TOT LFJIMHAPUYECKHH 3eMeHT 131 BKiItOuUaeT MiieHO4HbIH sneMeHT 133 u ¢punbtp
132.

[0038] Hcrounuk apomara BBINIOJHEH B BuAe (parMeHTa ChIPheBOTO MaTepHaa,
KOTOPBIH MPenCTaBiIsieT COOOH PaCTUTENbHBIA MaTepHal, u J0OaBIAET B a3PO30JIb KyPUTEIbHBIN
apOMaTUYeCKUl KOMIIOHEHT. B kadecTBe (hparMeHTa CBIPbEBOTO MaTepuasia, KOTOPBIH
COCTAaBJIIET HCTOYHUK apoOMaTa, MOXeT ObITh HCIOJIb30BAaHA NPECCOBKA, OOpa3oBaHHAs
¢dbopMoBaHHEM TabDavyHOTO MaTepualia, TAKOro Kak pe3aHblii Tabak WM TabadHBIA CHIPHEBOU
Marepuaj, B TPaHyJIUpOBaHHOH (opme. B anbrepHaTHUBHOM BapuaHTe, B KaueCTBE MCTOYHHUKA
apomara MOXeT OBITb IPHUMEHEHa TMpPEecCOBKa, oOpazoBaHHas (opmoBanneM TabavYHOTO
CBIPbEBOT'O MaTepHaja B JIMCTOBHAHOH ¢dopme. Kpome Toro, hparMeHT ChlpbeBOro MaTepuana,
COCTABJISIFOLIMHA HMCTOYHHUK apomara, MOXKET ObITb 0Opa3oBaH M3 WHOTO PACTEHHUsS (TAKOTrO Kak
MsITa WIK Tpasa), Hexxkenn Tabak. K ucrounnky apomara MokeT ObITh 1OOABIIEH apOMaTHU3aTOP.

[0039] B mHacrosmeM BapuaHTE€ UCIONHEHUs BHYTPH KapTpumkHoro Onoka 120
npenycMarpuBaercsi mpodoiHuk 127a, kak mokasaHo B @Qur. 4, Tak, YTO IUIEHOYHBIH 3JIEMEHT
133 apomarmsupyromero Onoka 130 moxker ObITh paspymeH npodoitHukom 127a. Bonee
KOHKpETHO, mpoOoiHuk 127a mnpencraBinser coOOW LMIMHAPUYECKYIO TMONYI0 ULy, U
copmupoBan Tak, 4TOObI ObITH CIIOCOOHBIM BOH3AThCSI CBOEH NepeaHeil KOHLEBOW CTOPOHOH B
ruieHOuHbIH 35eMeHT 133. TIpoGoiinuk 127a MOXKeT yAep:KUBAThCS Pa3fAeIUTEbHBIM 3JIEMEHTOM
1276 nna paspmeneHust kapTpumkHoro Onoka 120 wu  apomarmsupyromero Omoka 130.
Paznenurenbhbiii 3meMeHT 127b mpexncraBiser coOOH, Hampumep, MOJHALIETATBHYIO CMOJY.
Korna npo6oiinuk 127a u apomarmsupyrouuii 0ok 130 coenuHsA0TCS, BHYTPH KapTPUAIKHOTO
omoka 120 obpasyercst OAMH MPOTOK, U a3PO30Jib, BO3AYX U T.J. MPOTEKAET B MPOTOK.

[0040] Bonee KOHKpETHO, Kak MoOka3aHO B Dur. 4, mMpOTOK COCTaBJIE€H MPUTOYHBIM
orBepctueM 121a, oOpasoBaHHBIM B pe3epByape 123, COCOMHEHHBIM C HUM BHYTPEHHUM
kaHasoM 127c, kaHaioMm B mpoOoitHuke 127a, kaHanoMm B apomatm3upyromem Osoke 130 u
UHraJSIMMOHHBIM oTBepcTHeM 141 (moapoOHO omumchiBaeMbiM Hipke). Kpome Toro, B omHOM
BApUAHTE WCIIOJIHEHHUS] MPEANOYTUTENbHO, 4TOOBl BHYTpH mpoboiiHnka 127a, KOTOpBIH
npeAcTaBsieT coOOH TONYK Wy, pa3Mellalach CEeTKa, MMEIOIIasl TaKyK IUIOTHOCTb, YTO
HUCTOYHMK apoMaTa He MOXKET IMPOXOAUTh 4epe3 Hee. ' eHepupyrouiee BABIXAEMbI KOMIIOHEHT
ycTtpoiictBo 100 MoOxeT BKIOYATh 4YacTh 142 HMHTAIALMUOHHOIO KaHala, MMEKIIYIO
UHraJsiiioHHOe oTBepcTHe 141, oOpasoBaHHOE i TOro, 4YTOOBI IOJIB30BATENb BIBIXAJ
BABLIXaeMbIA KOMIIOHEHT. Yacth 142 UHransMOHHOTO KaHajlia MOXKET ObLITh BBIMOJHEHA
MPUCOECIUHAEMOM K TEHEPUPYIOLIEMY BIbIXaeMblli KOMIIOHEHT ycTpouctey 100 wu

OTCOeI[HHHeMOﬁ OT HET'O, UJIN MOKET OBITh BBITIOJHEHA B BUAC eI[I/IHOfI ACTAJIN C TEHEPHUPYIOIIUM
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BJIbIXa€MbIIl KOMIIOHEHT YCTPONCTBOM, TO €CThb, HEOTAEIIIEMOM.

[0041] Kpome TOrO, apoMaTU3HPYIOIMUN OJIOK MOXKET MPENCTaBJIsITh COOOM, HampuMmep,
OJIOK, UMEIOLINI TaKyI0 KOHCTPYKIHIO, Kak Noka3aHo B dur. 5. Apomarusupyroumii 6ok 130°
MMeeT UCTOYHUK apoMaTa, COAEpP KALUNCA B LUJIUHAPUYECKOM 3jieMeHTe 131°, U mjieHOouHbIN
s1eMeHT 133°, pa3MelleHHbI Ha OAHOM OTKPBITOM KOHIE LIMIMHAPUYECKOro 3yeMeHTa 1317, u
¢unbTp 132, pasmemieHHBIH Ha APYrOM OTKpbITOM KoHie. LlunmuHnpuueckuit snement 1317
MOJKeT OBITh pa3MelleH B KapTpumkHOM Oyioke 120 Tak, 4toObl ObITh 3aMeHsieMbIM. [lpyrue
KOHCTPYKLMOHHBIE feTanu B Dur. 5 ABISIOTCA TAaKUMHU ke, Kak B Dur. 4, Tak 4TO NOBTOPHOE
onucanne ux He norpedyercs. Kpome Toro, B mpumepe cormacHo @ur. 5 Mexnay HapyKHOM
MOBEPXHOCTBIO LIMJIMHApPUYECKOro osyeMeHta 1317  apomarmsmpyromero Osoka 1307 wu
BHYTPEHHEN MOBEPXHOCTBIO KOPIYCHOIO djieMeHTa 129 mMmeercs 3a30p, OAHAKO TAaKOW 3a30p
MOJKeT ObITh He 0Opa3oBaH. B 3TOM ciiyuae BO3AyX, KOTOPBIH 3aCaChIBAETCS, MPOXOIUT Yepes3
mumHApHYeckuil snemeHT 131°. B kauectBe apomarmsupyromero 6moka 1307 moryt ObITh
npuoOpeTeHbl Ha pBIHKE OJIOKH pa3IHYHBIX THIIOB, COAEPKAlMe WCTOYHHKH apomara
pa3HOOOpa3HBIX THIIOB, TaK YTO MOJKHO TIOMEIaTh €ro B TE€HEPHPYIOLIee BABIXa€MbIH
KOMIOHEHT ycTpoiicTBO 100 cooOpa3HO MPEenrnouTEeHUIO TOJb30BATENsI M BBIMOJIHITH BIOX.
Kpome Ttoro, apomarusupyromuii O6mok 130’ Mosker OBITh BBIIOJHEH TakK, 4YTO, KOIna
apomarmsupyromuii 010k 1307 coemuHsieTcss ¢ KapTpumkHBIM OjokoM 120, KOHIEBasi 4acTh
apomarusupyromero 0ioka 130’ BbICTymaeT Hapy»Ky U OOHaKaeTCs M3 KOPIYCHOTO 3JIEMEHTa
129. CornacHo 3TOH KOH(QUIypaLuH, MOCKOJbKY 3aMeHseMblil apoMaTusupyromuii 0mok 130°
CIY>KUT KaK 4YacTb 142 UWHraJALMOHHOIO KaHaja, I0Jb30BaTeb MOXET NPUMEHSTh
FEeHEPUPYIOLIEEe BIBIXa€MbI KOMIIOHEHT yCTpOUCTBO 100 B TIUIMEHUYHBIX YCJIOBUSX, HE
IIPUKACAsACh K KOPIIYCHOMY dJieMeHTy 129 BO Bpemsi Baoxa.

[0042] (CXEMA YIIPABJIEHHNA)

Omarp co ccbuikoit Ha Pur. 3, cxema 50 ynpaBieHUs TE€HEPUPYIOIIErO BABIXAEMbIH
KOMIIOHEHT ycTporicTBa 100 MOXKET NpencTaBisiTb COOON CXeMy, BKIIIOYAIOIIYIO IPOLIECCOP,
UMEIOIIUI 3aMOMHHAIOIIee YCTPOUCTBO U LeHTpanbhblil poueccop (CPU) (oba u3 KoTopbIX He
MIOKa3aHbI B UEPTEXKAX ), PA3IUYHbIE SJIEKTPUUECKUE cxeMbl, U T.4. [Iporieccop TpedyeTcst ToNbKO
KaK KOMIIOHEHT JUISl BBIOJHEHHST PA3JIMYHBIX MPOLIECCOB OE30THOCUTENILHO €r0 HAMMEHOBAHUS,
U MOXeT ObITh KOMIIOHEHTOM, HasbiBaeMbIM, Hampumep, kak MCU (MHKpPOKOHTpOJUIEPHOE
YCTPOMCTBO), MUKPOKOMITBIOTED, yrpasiisitomnast uHTerpansHas cxema (IC), KOHTponbHBIH OJIOK,
Wi ToMy nopobHble. B kauectBe cxembl 50 ymnpaBieHUs] €IUHBIH KOHTYP YIPABICHUS MOXKET
OBITH BBINOJHEH C BO3MOKHOCTBIO BBINOJHEHHUS YIPABICHUS (YHKUUSMU TE€HEPUPYIOIIEro
BJIbIXa€MbIll KOMIIOHEHT ycTpoiictBa 100, MiIM MHOTNOYMCIIEHHBIE CXEMbl YIPABJIEHUS MOIYT
OBITH BBIMIOJHEHBI Pa3IEICHHBIMU JJIs1 HCTIONHEHUS PA3HOOOPA3HBIX (PYHKLIUI.

[0043] [lanee Oyzner onrcaHa B KaueCTBE MPUMEPa KOHCTPYKIHS, B KOTOPOH OTIEIBbHO OT
FEeHEPUPYIOLIEr0  BABIXa€MbI KOMIIOHEHT ycrpoiictea 100 mpeayCMOTpeHO 3apsnHOe
yctpoiicteo 200. B 3TOM ciydae B yCTpOWCTBE MOXKET OBITH pa3MelleHa IiepBas cxema
yIpaBJIEHUs,, U B 3apsIHOM YCTPOMCTBE MOXKET ObITh pa3MelleHa BTOpas CXeMa YIIPaBJIEHHS,

TaK, 4YTO NPEABAPUTECIIBHO ONPCACJICHHBLIC (I)YHKLII/II/I MOTYT BBIIIOJHATBCA WHAWBHUAYAJIbHbBIMU
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cxemamu ympasieHus. Mexay TeM, B KadecTBe elle OJHOrO0 NpHUMepa KOHCTPYKLHUHU
TEHEPUPYIOLIErO0 BABIXAEMBIM KOMMNOHEHT ycTpoiictBa 100 Takke €CTb BO3MOXKHOCTH
BCTpanBaHMs (YHKLMU 3apsDKaHUsS B OCHOBHOW KOPIYC YCTPOHCTBA, M B 3TOM CJIy4ae MOKET
ObITh CpopMHUpOBaHa enuHasi cxema ympasiieHus. [loqoOHO 3TOMy, B HACTOSIIIEM BapUaHTE
UCIIOJTHEHUsI, COTJIACHO (DU3MYECKOW KOHQUIypaluu yCTpoHcTBA M T.J., MOIYT OBITH
IPeyCMOTPEHbl MHOTOUHCJIEHHBIE CXEMbI YIIPABJICHUs, © MOXKET ObITh HA/UIeXKAIUM 00pa3oM
M3MEHEHO, KaK PacHpeieIuTh MHOTOOOPa3HbIH KOHTPOJIb CPEAH CXeM YIIPABIICHUSI.

[0044] (KOHOUT YPALMSA DJIEKTPUUYECKOM CXEMBI)

Hwuxe Oynmer ommcaH mpuMep KOHKPETHOH KOH(UIYpallMHd CXEMbl T'€HEPHPYIOLIETO
BJIbIXa€MbI KOMIIOHEHT ycTpoiicTBa 100 coOrnacHO HacCTOSLIEMY BapUaHTy HCMOJHEHHUS CO
ccpuikOoM Ha ueprexku. Kak mokazano B dur. 6, B Ka4eCTBE €IUHON B3JIEKTPUYECKON CXEMBbI
TeHEePUPYIOIIEro BAbIXaeMblid KOMIOHEHT ycrpoiictBa 100 cxema 6moka 110 nuranus u cxema
KapTpuKHOTO O10Ka 120 mpeacTaBiIeHbl TaK, YTO OHH MOTYT OBbITh COEIMHEHBI.

[0045] B cxeme kaptpumxrHOoro 6moka 120 pasmermneHa Harpyska 125, m oba koHna
Harpysku 125 coeauHsIIOTCs ¢ MapoM dJeKTPUYeCKHX BbIBOAOB 121t. B Hacrosmem BapuanTe
WCTIOJHEHUsI Mapa 3JEKTPUYECKHX BBIBOJAOB 121t cocTaBiseT COEAMHUTENBbHYIO 4YacTb 121 B
MJIaHE 3JIEKTPUYECKOrO COEANHEHUS.

[0046] B cocraBe cxembl Osioka 110 muranust npenycMmorpensl 6ok yrpasinenus (IC—
KOHTpOJb) SOA, mcrounmk 10 muranumsi, cxema 180 3amuThl, TEpBBIA TNepekoyaTesnb 172,
BTOpOH mepekmouaresns 174, m 1.1 Kak cxemarmdecku nokazaHo B @ur. 7, cxema Oioka
IIUTAHUS BBINOJIHEHA TakK, 4TO K cxeMe Osoka 110 muTaHus npHCcOenuHSAETCs ONMMCAHHAsI BbIIIE
cxemMa KapTpumkHoro Omoka 120, M Takke MOXKET TNPUCOEAUHATHCS CXeMa 3apsaHOro
ycrpoiictBa 200 (moxppoOHO onuchIBaeMasi HUXKe).

[0047] Co cceuikoii omsith Ha Dur. 6, B cxeme Ojoka 110 muTaHusi CTOPOHA BBICOKOTO
noreHuuana 6moka 110 nuranust u 650k ynpasnennst SOA coeanHens! nensto 110a, nensro 110b
u uenbto 110c. Iens 110a coenunsier CTOPOHY BBICOKOTO NMOTEHIMANAa UCTOYHUKA 10 nuTtanus u
y3en 156, u nenb 110b coenunsier y3en 156 u y3en 154, u nenb 110c coenunsier y3en 154 u
ook S0A ynpasnenusi. Ot y3na 154 orxonut uernb 110d, u uenbto 110d coenuuensr y3en 154 u
cxema 180 3amuTsl. B neru 110d npenycMoTrpens! nBa nepexmoyarens 172 u 174.

[0048] Mexny uactero nenu 110a, coequHEHHON CO CTOPOHOM BBICOKOTO TMOTEHIIHANA
uctounnka 10 murtanus, u cxemoi 180 3amumtel pasmerneH pesucrop 161. B umenmu 110b
pasmelneH nepsblil pesuctop 150, u B nenu 110c¢ pasmernen sropoii pesuctop 152. bonee Toro, B
5TOM IPUMEPE OAUH U3 Maphl 3JIEKTPUUYECKUX BbIBOAOB 111t coepunen ¢ y3nom 156, u apyrou
coennHeH ¢ y3noM 154. Kpowme toro, 610k S0A ynpasienus u 9actsb tenu 110d mexny BTOpbIM
nepexmoyareneM 174 u cxemoit 180 3amuthel coeauHensl nenbto 110e, u B sTol menu 110e
pa3meren pesuctop 162. Cxema 180 3amursl u uenb 110a taxke coemuHens! nenbio 110f, u B
stoii nenu 110f pasmemen konnencarop 163. B 3Tom BapuaHTe HCIIONHEHUS MPENNIOYTHTEIBHO,
9TOOBI OBLTH M3BECTHBI 3HAYEHUS COMPOTHUBJICHUS MepBOro pesucropa 150 u BTOporo pesucropa
152, xotsa Hactosimee m3oOpeTeHue >TUM He orpaHuuuBaercs. Ilepsbiii pesuctop 150 moxer

OBITH PE3UCTOPOM, U3BECTHBIM OsoKy SOA yrpaBieHHs U BHeELIHeMY ycTpoicTBy. [logoOHBIM
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oOpasom, BTopoii pesuctop 152 MoxeT ObITh pe3ucTopoM, n3BecTHEIM 010Ky SOA ynpaBieHus u
BHEIIHEMY yCTpoucTBy. Kpome TOro, 3HaueHHe 3JIEKTPHUYECKOrO COMNPOTUBJICHHs MEPBOTO
pesucropa 150 u 3Ha4YeHHE BJIEKTPUYECKOTrO CONPOTUBJIEHUs BTOPOro pesucropa 152 moryr
OBITh OIMHAKOBBIMU.

[0049] Ilepselii nepekiarovarenb 172 31eKTPpUUECKU COSAUHSET U PA3bEeIUHAET UCTOYHHUK
10 muranust u Harpy3ky 125. IlepBelit nepeximouarens 172 MokeT ObITh BBINOJIHEH, HATIPUMED,
kak MOSFET (roneBoii TpaH3UCTOP CO CTPYKTYPOH MeTalI—OKCUI-TIONYNpOBOAHUK). [TepBbiit
nepexirodatesib 172 Moxer ObITh MEpeKIroYaTesaeM, CIyKALUUM B Ka4eCTBE TaK Ha3bIBAEMOI'O
paspsimioro FET (moneBoro Ttpan3ucrtopa). IlepeximtodeHue mepBOro mnepeknmouarens 172
ynpasisiercs: Onokom SOA ympasnenus. bojee KOHKPETHO, €Ciy MepBbIN Mepekrvarens 172
3aMKHYT (TO €CTh, BKJIFOUEH), JIEKTPOIHEPTHS MTONAETCST OT UCTOYHKKA 10 MUTAHUS Ha HATPY3KY
125; Torma kak eciau nepekyrouaTeNib 172 pa3oMKHYT (TO €CTh, BBIKIIOYEH), SJIEKTPOIHEPTHs HE
MOZIAETCsl.

[0050] IlepexmroueHne mepBoro nepekoydatesss 172 MOXKET yIpaBisTbCS Tak, YTO Ha
Harpy3ke 125 moxer ucnonusatecss PWM (mmporHo—umnynbeHas Moayisinus). OHaKo, BMECTO
PWM-ymnpasneanss, MoxxkeT HCHONHATECS PFM  (4acTOTHO-MMNyJbCHAS — MOXYJISLIUS).
IIpopomxurenbHOCTs BKIOUeHHs: PWM-—ynpasnenus u wacrora nepexmodeHuid misi PFM-—
YIPaBJIEHUs] MOTYT OBITh HACTPOEHBI COTJIACHO PA3JIMYHBIM ITapaMeTpaM, TAKUM Kak 3HaYeHHE
HanpsokeHus: ucrounuka 10 nutanus. Konkpernas koHQUrypanus cxembl B OTHOIIEHUH TTEPBOTO
nepexmouatens 172 He 00sA3aTeNbHO OrpaHUYUBAETCS ONMCHIBAEMON HUXKE KOH(pUTyparuen, u
MOJKET BKJIOYATh NMapa3uTHbIA quoA. [lapasutHblii 1uoa MOXKeT ObITh BBIMOJHEH TaK, 4TO, KOTra
mo00e BHEIIHee YCTPONUCTBO, TAKOE KaK 3apsaHOe YCTPONUCTBO, HE MOAKIIOUEHO, HANPaBIIECHHE,
B KOTOPOM TOK M3 HUCTOYHMKA 10 muTaHus MpOTEKaeT B MapasUTHBIA AMOA 4depe3 y3en 154,
CTAHOBUTCSI OOPATHBIM HAIIPABJICHUEM.

[0051] Bropoii nepexitouarens 174 anexkTpudecku coeuHeH ¢ y3iaoM 154 uepes nepsblit
nepexiouatenb 172, Bropoii nepekmouarens 174 Takke MOXET OBbITh BBITIOJHEH, HaNpuMep,
kak MOSFET, u ObiTb mox xoutposiem Ojoka SOA ynpaeneHusi. bojee KOHKpPETHO, BTOPO
nepexirodatesb 174 Moxer ObITh CIOCOOEH MEPEXOIUTh MEKIY PA30OMKHYTBIM COCTOSIHUEM JIJIS
OTKJIFOYEHHUsI TOKAa OT CTOPOHBI HM3KOIO MOTEHIMana MCTOYHHUKA 10 muTaHus [0 CTOPOHBI
BBICOKOT'O MOTEHIMANA, U 3aMKHYTBIM COCTOSIHHEM Il IPOTEKAHUsl TOKA OT CTOPOHBI HU3KOTO
NoTeHIMana UCTOYHUKa 10 muTaHus K CTOPOHE BBICOKOro moreHuuana. Kpome Toro, BTOpOi
nepekaroyaTenb 174 MOXET BKIIOYATh MAPA3UTHBIM AMOA, B KOTOPOM HampasleHHE, IO
KOTOPOMY TIPOTEKAaeT TOK /s 3apsAgkd HCcTouHMKa 10 mMuTaHWs, CTAHOBHUTCS OOpPaTHBIM
HaIPaBJICHUEM.

[0052] B BblmeonucaHHOW KOH(QUIYpaLMH CXeMbl TOK OT HCTOYHMKAa 10 muTaHUs
IJIaBHBIM 00pa30M MpOXOAMT uepes y3ea 156, Harpysky 125, yzen 154 u nepexmouarens 172, B
5TOM TOPSAKE, U MPOTEKaeT 00PaTHO K UCTOYHHUKY 10 MUTaHMS, TEM CaMbIM HarpeBasi Harpy3ky
125. Kpome Toro, yacte TOKa OT UCTOYHMKA 10 mutanus npoxoauT yepe3 pesuctop 150.
ITosTomy, ecnu 3HaueHHE CONMPOTHUBIEHMs pe3ucropa 150 HACTPOEHO HAa 3HAUUTENBHO Oolee

BBICOKYIO BEJIMYMHY, Y€M 3HA4YEHUE CONPOTUBJICHUS HArpy3ku 125, MOXKHO NperOTBPaTUTh
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NOTEPI0, O0YCIIOBIEHHYIO TOKOM, IPOTEKAOIINM B pe3uctop 150.

[0053] (KOHOUT YPALIMA CXEMBI 3APSITHOI'O YCTPOMCTBA)

Teneps Hmke OyneT ommcaH NpUMEpP KOHKPETHOH KOH(PHUrypammu Lend 3apsgHOro
ycrpotictsa (200) co ccpuikoii Ha Pur. 8. Kpome Toro, B @ur. 8 koHUrypauus cXeMbl CTOPOHBI
onoka 110 nutanus sIBJSIETCS] TAKOH ke, kak B Dur. 6.

[0054] Bremmnss ¢opma 3apsaHOoro ycrpoiictea 200 He SIBISIETCS OrpaHUYEHHOH, U
MoxeT ObITh BpIOpaHa mpousBosibHas ¢popma. B kauectse mpumepa, 3apsaHoe ycrpoicTso 200
Moxker uMeTh (opmy, monobnyro USB (yHuBepcanbHas MOCHEAOBaTeNIbHAS IIMHA) KapTe
namsity, uMmeromeir USB-tepmuHai, koTopblii MoxkeT ObiTh coemmneHn ¢ USB-moptom. B
Ka4yeCTBe elle OAHOTO MpHUMepa, 3apsaHoe yeTporcTBo 200 MOXKET UMeTh (OpMy OTOpPHI B BUIE
JIOTKa U TIOAJEPKUBaHMs OJIOKa MHUTaHUs, Win GopMy KOHTeHHepa Ui pa3sMelIeHUs OJoKa
nutanusi. B cnyyae xonpurypauuu 3apsgHoro ycrpoiicrea 200 B ¢opme noTKa Ui B Gopme
KOHTelHepa, MPeANOYTUTENbHO, YTOObI BHEINHUH UCTOYHUK 210 mutaHus ObLT BMOHTHPOBAH
BHYTPb 3apsAaHOro ycrpoiictea 200, u 3apsiAHOE YCTPOMCTBO MMEJIO TAKOW pasMep M BeC, 4TO
MOJIb30BATE b MOT' ObI HOCHTB 3apsITHOE YCTPOUCTBO C COOOM.

[0055] Kak mnokaszaHo B ®ur. 8, B KauecTBe CxeMbl 3apsiiHOro yctpoiicta 200
npeaycmarpuBaroTces O0nok 250 ympasnenust 3apsaakoit (IC—koHTpomb 3apsinku), oOpaTHBIN
npeoOpasoBatensb 251 nns npeobpazoBanus nepemeHHoro toka (AC) B mocrosHHBIN TOK (DC),
KOHBEPTOpP 253 1isl TOBBINEHUS WM CHIWKEHUS BBIXOZHOTO HANpsDKEHHs OOpaTHOro
npeobpasoBarens 251, u T.4. 3apsigHOe ycTpoiicTBo 200 MOXKET MPenCTaBisiTh COOOH 3apsiiHOe
YCTPOMCTBO, BKJIKOHAOLIEe UCTOYHUK 210 3apsaHOro TOKA, pa3sMELIEHHbIM B HEM IJIs NMOAAYH
3JIEKTPO’HEPTUU [JIsl 3apsiiKU, WJIM MOMKET HCIHOJB30BaTh €lle OAHO YCTPOWCTBO WU
3JEKTPOCHAOKEHNE OT MPOMBILUICHHOW CETH KaK BHEINHHH UCTOYHMK nutaHus. Kpome toro, B
ciydae, Korna UcTouHuk 210 3apsgHOro Toka NpeayCMOTPEH BHYTPU 3apsJHOTO YCTpOMCTBa
200, ¥ BBIIAET MOCTOSIHHBIA TOK, 0OpaTHBIN mpeoOpaszoBatenb 251 MoxeT He moTpedoBaThCs.
bonee Ttoro, B 3apsgHoM yctpolictBe 200 npenycmartpuBaroTcs aatuuk 230 Toka s
CUUTBHIBAHUS 3HAUEHHUS 3apPSAHOTO TOKA, KOTOPBIHM Mmopaercs B UCTOYHHUK 10 mMUTaHUS, U NAaTYUK
240 wHanpspkeHMsT AJid MOJIYYEHMsI PA3HOCTH HAINPSDKEHUH MEXAy Mapo SJIEKTPUYECKHX
BbIBOZIOB 211t (coenuuuTenbHbix yacre 211). Jlatunk 240 HanpsoKeHUsE MOJKET ObITh BBITIOJIHEH
CHOCOOHBIM TMOJTy4aTh 3HAYEHUE HAMPSKEHUS, KOTOPOE MOIBOAMUTCS K TIEpBOMY pesuctopy 150,
B COBMECTHOM JAeiCcTBUU cO cxeMol S50 ynpasienus U nepexnrodarensamu 172 u 174.

[0056] bnok 250 ynpaBieHHs 3apsiAKOH MOXKET MPENCTaBlsATh COOO0H OJIOK, MMEIOIHii
OIHY WJIM MHOTHE (DYHKIIMH, BKJIOYANOINE, HAPUMEp, NETeKTHPOBAHNE MPUCOCTMHEHUS OJIoKa
110 muTanus, onpeneneHne TUNA MPUCOSTUHEHHOTO 00BEKTa, U KOHTPOJb 3apSAKH, HA OCHOBE
3HAYeHHs BBIXOJHOTO CHTHAJA JAaTYMKAa TOKA W/HIIM 3HAYEHHs BBIXOJHOTO CHUTHAJA JaTYHKa
HanpspkeHusi. OHAaKoO, BMECTO 3apsinHOro ycrpoiicrsa 200, 1ist BBIOJHEHUs] OMHOHW min Oonee
U3 3TUX (PyHKUUI MOKET OBbITh BBINONHEH 00K SOA yrnpaBieHHs T€HEPUPYIOIIETO BIbIXaeMbIi
komroHeHT ycrpoiictea 100. ITonpoOHOCTH OTHOCHTENIBHO BBILIEYHIOMSHYTHIX (QYHKUMHA OymyT
OTMCAHbI HIKE.

[0057] 2. YIIPABJIEHUE PABOTOM
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ITpumepsl (QYHKIUI TeHEpUPYIOLIEro BABIXa€MbI KOMIIOHEHT ycrpoiicta 100
BKJIFOYAKOT CJIEAYIOLIUE.

(al) ynpaByieHHe UCTOYHUKOM MTUTAHUS

(a2) ynpaBneHue U3y4eHUEM CBETA

(a3) ynpasienneM paboToil HA OCHOBE TEMIIEPATy Pbl UCTOYHHUKA MTUTAHHS

(a4) GyHKIMSI AMATHOCTHKY JIerpaialiii

(b1) nerexTHpoBaHUE MPUCOSTUHEHNUS 3aPSAHOTO YCTPOHCTBA

(b2) ynpaBneHue 3apsiakoi

Hanee >Ti QyHKIIHM OYAYT OMUCAHBI B TOM TOPSIKE.

[0058] (al) YmpaBneHre UCTOYHUKOM MTUTAHUS

Oyukuueld cxempl 50 ynpaBieHHs SABIAETCS BBINOJHEHHE ONEPALMM IOABEACHUS
SJIEKTPOSHEPTUM K Harpy3ke 125 Ha OCHOBe CHTHaja 3ampoca OT jaartuvka 3ampoca. Iloa
JaTYUKOM 3ampoca MOAPa3yMEBAETCsl NaTYUK, CIOCOOHBIM BbIIABATh, HANPHUMEpP, CHUTHAN IS
3amnpoca AeWcTBUsl Harpy3ku 125. bonee KOHKpETHO, AAaTUMK 3ampoca MOKET MPEACTaBIATb
co0oH, HampuMep, HAKUMHYIO KHONKY 30, KOTOpas MOXKET ObITh HajkaTa IOJIb30BATENIEM, HIU
natauk 20 BIOXa Ay AETEKTUPOBAHUSA aKTa BAOXA Moib3oBarens. [pyrumu ciosamu, cxema 50
YIPaBJICHUS] MOKET ObITh BBIMIOJHEHA I BBINOJHEHUS NPEABAPUTENBHO ONpeAeTIeHHOM
Orepald B OTBET HA HaXaTHe HAKUMHOHW KHOMKM 30 wW/HMium B OTBET Ha pE3yJbTaT
IEeTeKTUpOBaHMs naTyukoM 20 Broxa. 3HaueHHe, Kacarolneecs: mapamerpa padoTbl Harpy3Ku 2,
MOJKET OBITh HU3MEPEHO MPENBAPUTEILHO ONPEACIEHHBIM CIETIHKOM.

[0059] B oTHOIIEHHMN OKOHYAaHUS TOAAYH 3JIEKTPOIHEPTUH MOXKET OBbITh BBINOJIHEH
crenyromui  koHTposb. Muaue rosops, cxema S50 ympaBieHus omnpenesser, Obulo Jin
JNETEKTUPOBAHO BPEMs BBIKJIFOYEHUS MMOJA4YU 3JIEKTPOIHEPIHMM Ha Harpysky 125, u 3asepruaer
HOAa4y 3JIEKTPOSHEPTHU B Ciydae, Korna ObUl JEeTeKTHPOBAH MOMEHT BPEMEHHU BBIKIIFOYEHUSL.
Cxema 50 ympaBieHUsI MOXKET U3MEPSITh 3HAUEHUE, NMEoIee OTHOIIEHHE K IapaMeTpy padoTsl
Harpy3ku 125 (TakomMy, Kak TIO MEHbIIEH Mepe OOHO U3 KOJIMYeCTBA JJIEKTPOIHEPTHH,
MOZIBEICHHON K Harpyske, NpOAOJIKUTEIbHOCTH JEUCTBHS HATPY3KU, PACXOJOBAHUS UCTOUYHUKA
BIBIXa€MOI'O0 KOMIIOHEHTa, U T.1.). bonee KOHKPETHO, MOMEHT BPEMEHM BBIKJIFOYECHUS MOAAYU
SJIEKTPOIHEPTHH MOXET OBbITh MOMEHTOM BpeMeHM, Korma natduk 20 BIOXa ONpemesul
OKOHYaHWE AENCTBUS A MCMOJIb30BaHMs Harpys3ku. Hampumep, BpeMsl BBIKIHOYEHHUS MOXKET
OBITH MOMEHTOM BpPEMEHH, KOraa ObUIO AETEKTHPOBAHO 3aBEPIICHNE aKTa BAOXA IOJIb30BATEIIS.
Kpome Toro, momada 3JEKTPOSHEPTrHH MOXET OBbITh MpPEKpalleHa, ecld IeTeKTHUPOBAHO
BBLICBOOOXKIEHNE HAXXUMHOU KHOMKHU 30 mociie HaKaTuUsl.

[0060] Kpome TOro, OKOHYaHHE TOAAYU SJEKTPOIHEPTHH MOXKET OBITh BBIMOJIHEHO Ha
OCHOBE MCTE€UYEHHUsl PacdyeTHOro BpeMeHH. [[pyrumu cioBamy, nojada 3J1€KTPOSHEPIHU MOXKET
ObITH TpeKpalleHa B MOMEHT BPEMEHH, KOrJa B XOJ€ IMOAAa4YH 3JIEKTPOIHEPIHMH HCTEKAeT
NPEABAPUTENBPHO 3aaHHOE BPEeMs BBIKJIIOYEHHS. UTOOBI HCIONHATH KOHTPOJb HAa OCHOBE
PacYeTHOrO BPEMEHH BBIKIFOUEHUS, MOXKET OBITh HACTPOEHO BPEMsI BBIKJIIOUEHUs (B IHAra30He
mexny 1,0 cexk um 5,0 cek, mpeamoururenpHo Mexny 1,5 cek u 3,0 cex, u Oomee

MPEINOUTUTENBHO MeXay 1,5 cek u 2,5 cek), onpenessieMoe Ha OCHOBE BpEeMEHH, TpedyeMoro
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IUISL TOTO, YTOOBI OOBIYHBIN MTOJIB30BATEIb BBITIOIHIII OJMH aKT BAOXA.

[0061] IIpumep pacueTHOrO BPEMEHH BBIKIIOUEHHs OyJeT BKpaTIe OMHMCAH CO CCBUIKOH
Ha @ur. 9. I'opusoHTaNbHAS. OCh MPEACTABIISIET BPEMS, U BEPXHsisl YACThb ITOKA3BIBAET U3MEHEHUE
BEJIMYMHBI BJOXAa, W HIKHIA 4acTh nokasbiBaeT FET—curHan paspsima (COOTBETCTBYHOIIUIM
(bopMe BOJHBI HaNpsKEHUsS, KOTOPOe MPUIIOKEHO K Harpys3ke). B aTom nmpumepe cHauana, korjga
Ha OCHOBE BBIXOJHOTO CHrHaja aatduka 20 Broxa (BeJIMYMHA BOXAa WIH CKOPOCTb BJIOXA)
OTIpEAEINIAETCs, YTO BAOX HA4ayCs, Hadajaach Mojada 3JEKTPO3HEpruu Ha Harpysky. B @uwr. 9
BpeMsl t2 MpeACTaBiIseT MOMEHT BPEMEHHM, KOIjJa BIAOX 3aBeplieH. B ciaydae npuMeHeHUs
PacYeTHOrO BPEMEHHU BBIKJIFOUEHHSI, XOTS 3aBEPIICHHE BOXa (PAKTHUECKH OMpPEAesIEeHO BO BpeMsi
t2, mocie HUCTeYEeHUs] IPENBAPUTENBHO ONPEAENEHHOIO PACUYETHOIO BPEMEHM BBIKJIFOUEHUS
(3mecp Bpemst tl), momada 3JEKTPOSHEPTHHM NPUHYAMUTENBHO Mpekpamaercs. Eciu pacueTHoe
BpeMs BBIKJIFOUEHHUsI HACTPOEHO, KAK OMKMCAHO BBILIE, MOXXHO COKPATUTh BAPUALMIO KOJUYECTBA
TeHePUPYEMOr0O a’3p030Jisl BCIKMM pa3, KOrAAa NOABOAUTCS 3JeKTposHeprus. IloaTomy MOXKHO
YJIy4IIUTh BIEYATJICHHE [OJb30BaTeNsd OT BABIXaHUA a’po3onsd. Kpome TOoro, mnockosiabky
MPEeNOTBpALIAETCs] HENpepbIBHAsE MOjada 3JEKTPOSHEPrMHM Ha HAarpysky 125 B Tedenue
IUTUTENHOTO BPEMEHH, MOJKHO MPOJIUTH CPOK CITyKOBI Harpy3ku 125.

[0062] Kpome Toro, cxema 50 ympaBieHUs] MOXKeT ObITh BBINIOJHEHA TaK, YTO CIOCOOHA
NOJIy4aTh 3HAUEHMs], MMEIOINE OTHOLIEHHE K mapamerpy padoTbl Harpy3Kd BO BpPEeMs OXHOTO
aKTa 3aTsDKKH, U BBIBOAWTH CYMMAapHYIO BEJIMYHMHY NOJYYEHHBIX 3Ha4eHUi. J[pyruMu ciosBamuy,
CXeMa YNOpAaBJICHHUs U3MEpseT KOJMYECTBO IMOABEACHHON K HArpy3ke SJIEKTPOIHEPIHH,
NPONOJDKUTENBHOCTh  PadOThl  HArpy3kd © T.JI. BO BpeMs OIHOTO akTa 3aTSDKKHU.
IIponomkuTenbHOCTE PabOTBl MOXKET NMPEACTABIATh COOOH CyMMy NEpHOIOB BPEMEHH, KOTAa
NOABOAMUTCSL HUMIYJIBC 3JEKTpodHepruu. Kpome TOro, cxema ymnpaBieHUsT MOXET ObITb
BBIMOJIHEHA TaK, YTO CIOCOOHA H3MEPSITh KOJMYECTBO HMCTOYHHKA BABIXAEMOTO KOMIIOHEHTA,
PacxomyeMoro 3a OJUH aKT 3aTSDKKU. PacXoa NCTOYHHKA BABIXAEMOTO KOMIIOHEHTa MOXKET OBITh
OLIEHEH, HamnpuMep, MO KOJUYECTBY IMOABEAEHHON Ha HArpy3Ky BJEKTpOo3Hepruu. B ciyuae,
KOTJ]a UCTOYHHK BJIBIXa€MOTrO KOMITOHEHTA MPEICTAaBJIAECT COOOH JKUAKOCTh, PacXol] HCTOUHUKA
BIBIXa€MOT'0 KOMIIOHEHTa MOKET OBITh BBIBEICH Ha OCHOBE IO MEHBIIEH Mepe Beca MCTOYHHKA
BIBIXa€MOT'0 KOMIIOHEHTA, OCTAIOIIEroCs B pe3epByape, WM MOXKET ObITh BBIBEIEH HA OCHOBE 110
MEHBbILIEH Mepe BBIXOAHOIO CUTHANa AAT4YMKA, KOTOPBIA H3MEpseT BBICOTY YPOBHS >KHIKOIO
UCTOYHHKA BJBIXa€MOTO KOMITOHEHTa. Ilapamerp paboThl HArpy3Kd BO BpeMsl OJHOTO aKTa
3aTSDKKA MOXET OBITh BBIBENEH Ha OCHOBE II0 MEHBbLIEH Mepe TeMIlepaTypbl HArpy3Kd
(HarmpuMep, MO MEHbIIEH Mepe OTHOM XapaKTePUCTHKU U3 HAUOOJbIIEH TeMIepaTypbl HAarpy3KH,
KOJINYECTBA BBIICJICHHOTO HArPY3KOH TeIlIa, U T.1., B IEPUOJ aKTa 3aTSIKKH).

[0063] JomonHUTENBHOE ONHCAHWE KOHKPETHOTO TpuMepa padoThl HAa OCHOBE
BBIXOJIHOTO CHTHAJla JaTdyhka BAoXa Oyaer chmenaHo co ccpuikoil Ha @ur. 10. dur. 10
NPENCTABIAeT BUJ, CXEMAaTU4YECKH WUIIOCTPUPYIOIIMN B3aUMOCBS3b MEXKAY BbIXOIHBIM
3HAYEHUEM JIaTYMKA BOXA U HANPSIKEHUEM, KOTOPOe MPHUIIOKEHO K Harpyske. B aTom npumepe
cxema 50 ynpaBiIeHHs] NETEKTUPYET, SIBJSETCS JIM BBIXOJHOE 3HAYEHUE AATUMKA BJOXA PABHBIM

NEepPBOMY KOHTPOJIbHOMY 3HadeHHio Ol unu mpeBbIIAKOLINM €ro, WM HET, U B cilydae, Koraa
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BBIXOIHOE 3HAU€HHUE SIBJISIETCS] PaBHBIM KOHTPOJBHOMY 3HAUEHUIO WM MPEBBIIIAET €ro, CXxema
yIPaBJICHUs ONPENeNSIET, YTO aKT BJOXa ObLI BBINOJIHEH. B 3TOT MOMEHT BpeMeHHU cpadaTbIBaeT
3ampoc UCTOYHMKA MUTaHus. Cxema ynpaBieHus! AETEKTUPYET, SIBJISIETCS JIU BBIXOJHOE 3HAUYEHUE
JaTYMKA BJOXa PAaBHBIM WJIM MEHBUIMM, Y€M BTOPOE KOHTpOJbHOE 3HadeHue O2, uiu HeT, U B
clydae, KOTZa BBIXOJHOE 3HAYEHUE SIBIAECTCA PAaBHbIM WIM MEHbBIIUM, 4€M KOHTPOJIbHOE
3HAYEHHUE, CXEMa YIIPABJICHUs OIpPENeNAeT 3TO KaK MOMEHT BPEMEHH MPEKPAILEHUs IOAAYU
3JIEKTPOSHEPTUU.

[0064] B kauectBe mpumepa, cxema S50 ympaBieHHs MOXeT ObITh BBINOJHEHA IS
JIETEKTUPOBAHMsI BIOXA TOJBKO B Cilydae, Koraa abCONOTHAsI BEIMYHHA BBIXOAHOTO 3HAYEHUS
JaTYMKa BIOXa SIBJISETCS PABHOM MEpBOMY KOHTPOJbHOMY 3HaueHuio Ol wnm mpesblnarornei
ero. Ilockonpky AeTeKTHpOBaHHE C HCIOJIb30BAHHMEM BTOPOrO KOHTPOJIBbHOro 3HaueHus 02
NpeACTaBisieT COOOW AETEKTHPOBAHUE IJIsl BBINOJIHEHHUS MEPEeXoAa OT COCTOSIHHS, B KOTOPOM
Harpyska yske JAEHCTBYeT, K COCTOSHHIO, B KOTOPOM Harpy3ka He JEeHCTBYET, BTOpOE
KOHTpOJIbHOE 3HaueHne 02 MOoXkeT OBbITh MEHBIINM, YeM MEPBOE KOHTPOJIbHOE 3HadeHne O1.

[0065] B oTHOLIEHNH pekuMa JeHCTBUS HATPY3KH, HANIPUMED, B Cllydae, KOraa 3HaueHue
HaNpsDKEHUS MCTOYHMKA MUTAHUS SIBJISIETCSl OTHOCUTENBHO BBICOKUM, IIHPHHA HMITYJIbCA BO
Bpemsi PWM-—ynpaBieHust MOXeT ObITh crienana Ooiee y3Koi (CMOTpH CpPeTHIOK 4acTh rpaduka
B @ur. 10), m B ciydae, KOraa 3HAYCHHWE HANPSDKEHUS HWCTOYHUKA NHTAHUS SIBISIETCS
OTHOCHTEJIbHO HU3KHUM, IIUPHUHA UMITyJbca BO BpeMst PWM—ymnpasneHuss MoxxeT ObITh clienaHa
Oonee mupokod (CMOTPH HIDKHIOW 4YacTh rpaduka B Pur. 10). B npunimne 3HaueHue
HaNPsDKEHUS] MCTOYHUKA NMUTAHUS CHUXKAETCSA MO Mepe CHUKEHHsS] YPOBHS 3apsiia HUCTOYHMKA
nutanus. Ilostomy B OJHOM BapuaHTe WCIOJNHEHUS NPEANOYTUTENBHO KOPPEKTHPOBATh
KOJIMYECTBO JJIEKTPOSHEPTUU COIVIACHO 3HAYEHUIO HAINPSKEHHUs UCTOYHMKA IMUTAaHUsS BO BCEX
TaKUX CUTyalusix. Hanmpumep, cornacHo 3ToMy croco0y KOHTPOJISI MOJKHO cAenaTh (GakTHIeCKoe
3HAYEHUE HAIPSIKEHUs (JIEKTPOIHEPTHH), MOJBOAUMOTO K HArpy3Ke, B Cilydae, KOraa 3Ha4eHue
HaNpPsOKEHUS HMCTOYHMKA IUTAHUS SIBJSIETCS OTHOCHTENIbHO BBICOKHM, TaKUM K€ HWJIH IO
CYLIECTBY TaKHM K€, KaK B CJlydae, KOrja 3HaueHHe HanpsKeHUs] HCTOYHHUKA MTUTAHUS SBIISIETCS
OTHOCUTENIBHO HU3KUM. Kpome TOro, sABise€TCs NPEANOYTUTENbHBIM BbINOJHEHHE PWM-—
YIPaBJICHHUs C UCIIOJIb30BAaHHEM OoJiee JUTMTEbHON MPONOJIKUTEIBHOCTH BKJIFOUEHHsSI B ClTy4ae,
KOTJa 3HAYCHHE HAIPSDKEHUs] UCTOYHHMKA MUTAHUS sBisieTcst Oojiee HU3KUM. COrJIacHO 3TOMY
crnoco0y yrpaBJieHHs], HE3aBUCHUMO OT OCTATOYHOI'O KOJIMYECTBA IMOABOAMMON 3JIEKTPOIHEPIHUH,
CTAaHOBUTCSI BO3MOKHBIM HaJIeKallee KOPPEKTUPOBAHUE KOJNYECTBA a3PO30JIsi, FEHEPUPYEMOTO
BO BpeMs aKTa 3aTsLKKU. EciiM KOMMYeCcTBO adpo30iisi, KOTOPOE FEHEepPUPYETCs BO BpEMsl aKTa
3aTSDKKH, JIENAaeTcsl MOYTH PaBHOMEPHBIM, MOXHO YJIYULIUTh BIeYaTJIEHHWE MOJb30BaTess OT
BJIBIXaHUSI a3PO30JIsl.

[0066] (a2) Ympasnenue uznyuenuem csera ot LED u npounx

I'enepupyromee BAbIXa€MbII KOMIIOHEHT YCTPOWCTBO COIJIACHO HACTOSALIEMY BapHUAaHTY
UCTIOJTHEHUSI MOKET TPENCTaBJIATh COOOH YCTPONCTBO, B KOTOPOM CBeTOHM3Jydaromuii 6ok 40
(cmotpu @ur. 1 u T.1.) neficTByer caenyromum odpazom. OQHAKO, KaK OMHCAHO BBIIIE, TAKXKE

BO3MOXKECH BbIBOJ I/IH(I)OpMaI_II/II/I MOJIb30BATECJIFO TAKUMH CPCACTBaAaMU OIOBCIICHUSA, KaK 3BYK HJINU
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BUOpanys, BMeCTO ussyueHus csera. ur. 11 mpeacrasisier OIOK—CXeMy, WLTFOCTPUPYIOIIYIO
KOHKPETHBIN npuMep paboThl T€HEPUPYIOIIETO BABIXaeMbIN KOMIIOHEHT ycTpoiictea 100.

[0067] Cnauwama, B CTAJMKM S101, cxema 50 ympasnenus (cmorpu @ur. 3)
JEeTEeKTUpYeT, OBbLI JIU Ha4aT BAOX. B ciyuae, korga Hauano Baoxa He ObLIO OOHApPY’KEHO, CXeMa
50 ynpasnenus: nostopsier CTAJIMIO S101; Toraa kak B ciy4ae, Koraa ObUIO AETEKTHPOBAHO
Hauaso BJIOXa, cxema ynpasneHus nepexoqut k CTAJAMUN S102.

[0068] 3arem, B CTAJIMM S102, cxema ympaBieHHs TMOJy4aeT 3HA4Y€HUE Vpan
MOJBOANMOrO OT UCTOUHUKA 10 MUTaHUS HANPsDKEHUS, U ONPEAessieT, SBJISETCS IMOJyUYeHHOEe
3HaYeHne OONBLINM, YeM 3HaYeHHE KPUTHUECKOTO Pa3psaHOro HampspkeHus (Hampumep, 3,2 B)
ucrounnka 10 nuranus. [lockonbky cutyanusi, rae 3Ha4€HUE Vpayx HANpPsKEHUs UCTOYHUKA 10
NMUTaHUs SIBIIIETCS PaBHBIM WJIM MEHbBIIUM, YeM 3HaueHHe KPUTHUYECKOTOo pas3psaHOro
HaIpPsDKEHUs, O3HA4aeT ciyd4al, e OCTaTOYHOE KOJMYECTBO IOAABAE€MOH 3JIEKTPO3HEPTuU
sysieTcss HegoctatouHbiM, B CTAJIMUM S122 cxema ynpasieHus: ynpasisieT CBETOU3IYYaOIHUM
6mokoM 40 Tak, 4TO CBETOM3JIYYAKOLINHA OJIOK H3JIy4aeT CBET B MPEABAPUTEIBLHO ONPEACICHHOM
pexxuMe. bonee  kOHKpeTHO, HampuMep, CXeMa YIpaBlIeHUS  MOXKET  yIPaBIATb
CBETOM3JIYYAKOLINM OJIOKOM TaK, YTO CBETOU3IIYUAOLINHA OJIOK MUTaeT KPaCHBIM.

[0069] B cayuae, korma B CTA/IMU S102 omnpeneneHo, YTO OCTATOYHOE KOJUYECTBO
MOJIAaBAE€MOI 3JIEKTPOSHEPTUH SIBJIAETCS JOCTATOUHBIM, MOCKOJbKY 3HAUE€HUE Vyat HANPSKEHUS
UCTOYHMKA TIMTaHWUSA SIBJIAETCS OONBIIMM, YeM 3HAa4YeHHe KPUTHUYECKOTO pas3psiiHOTO
HanpsokeHusi, u 3ateM, B CTAJIMM S103, cxema ympaBjieHHUs ONpEneNseT, SBISAETCS JIU
3HaueHHe Vpat HANPSDKEHUS] HCTOYHHKA NHTAHUS OONBIINM, 4YeM 3HAu€HHe KPUTHYECKOTrO
PaspsIIHOTO HAIPSDKEHUs, U SIBJSIETCS JIM PAaBHBIM WJIM MEHbBIINM, 4€M 3HAa4YeHHE, MOJTy4eHHOe
BblUUTaHUEM A M3 HampsDKeHUs MOJHOro 3apspga, uin Her. Kpome Ttoro, A mpeacrasiser
nojioxkurenbHoe 3HaueHue. COrjacHO TOMY, HAXOAMUTCS JIM 3HAYeHHE Vpaw HANpPsKEHUs
UCTOYHUKA TUTAHUS B 53TOM JHUana3oOHe, OINpeNeNseTcs, CIeAyeT JU BKIIYaTb MOAAdY
aexTpodHepruu co 100%—HOoM MPOAOKUTENIBPHOCTHIO BKIIFOUEHHUS, Kak OyeT OnMucaHo Hike. B
cilydae, KOTJa 3HAU€HHE HANpPsDKEHUS WCTOYHHKA MHUTAHUS HAXOAHUTCS B COOTBETCTBYIOIIEM
nuanaszone, B CTAJIMM S104 mnopmaua snexTposHepru BbimojiHseTcs co 100%—Hol
NPONOJDKUTEIBHOCTBIO  BKJIFOYEHHs. XOTA 0e3 OrpaHHYeHHUs, B Ka4yeCTBE IPUMEDA,
CBETOM3NTyHarONi 0ok 40 MOKET YHpaBJSATHCSA TaK, YTO MEPEXONUT K CHUHEH WHAMKALUU
(CTAMA S105).

[0070] Mexny TeMm, B ciydae, korna B CTAJIMM S103 onpeneneno, 4yto 3Ha4eHUE Viart
HaNpsDKEHUS UCTOYHUKA NMUTAHUS HE HAXOAUTCS B BbIIIEYNOMsHYTOM nuanasone, B CTAJIMU
S123 cxema ynpaBieHHUs OINpeAeNseT, SBIAETCA JU 3HaueHUe Vpaw HaNpsKeHUs HCTOUHHKA
NUTaHUS OONBINMM, YeM 3HAueHHe, MOJYyYEeHHOE BBIYMTAHMEM A W3 HANpsDKEHHs! MOJHOTO
3apsna, W ABISETCS JIM PaBHBIM WJIM MEHBLINM, Y€M HaNpssKEHUs MOJHOrO 3apsja, WU HeT.
Ecnu 3HaueHne HanpsokeHUs MUCTOYHHMKA MUTAHUS HaxoAuTcs B 3ToM nuanasone, B CTA/IUU
S124 cxema ympaBieHusl MOAAET 3JIEKTPOIHEPTUIO C UCToNb3oBaHuEM PWM—ynpasnenus, Tem
caMbIM obecrieunBasi HIOCTOSIHHBIA KOHTPOJIb MUTAHUS.

[0071] B mnHacrosiuem Bapuante ucnonHenus, B CTAJIMM S106, Bpemss TL Bhoxa
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BbIcTaBIsieTcs: Ha «0», u mocne storo, B CTAJIMU S107, x Bpemenu T Bnoxa nobasisiercst At,
TEM CaMbIM OOHOBJISIETCS BPEMs BIOXA.

[0072] 3arem, B CTAJIMM S108, cxema ympaBjieHHUs OIpenessier, ObUI0 Jiu
JIETeKTHPOBAHO OKOHYAHHE BAOXA, U B Clydae, KOraa ObUIO JETEKTHPOBAHO OKOHYAHHE BIOXA,
cxema ynpasieHus nepexonut k CTAJIMM S109, u npekpainaer nogady 3J€KTPOSHEPTHH Ha
Harpy3ky. Mexay TeMm, Aake eCli OKOHYaHHe BAOXa He ObLJIO JETeKTHPOBAHO, TO €CIH B
CTAJIMU S128 ompeneneno, 4ro Bpemsi TL BIOXa SIBISIETCS PABHBIM WM OOJiee AJIUTENIbHBIM,
YeM NpeIBapUTENIbHO ONpe/esIeHHbIH BEPXHUI Npe/ies BpeMEeHH, CXeMa yIPaBIEHHs NEPEeXOIUT
k CTAZIMU S109, u npekpalaer mojady 3JeKTPOSHepPruu Ha Harpysky. 3arem, B CTAJIUU
S110, cxema yrpaBieHHs! BBIKJIIOUAET CBETOU3IyUarouii 6ok 40.

[0073] B CTAAUU S111 obuoBusiercss cymmapHoe Bpemsi Ta. Jpyrumu cioBamu, K
CYMMapHOMY BpeMeHH Ta 1O 3TOro MOMeHTa no0aBisieTcsi Bpems 1L TEKyIlero BIOxa, B
pesynbTate 4ero oOHOBIsieTcsi cymmapHoe Bpemsi Ta. 3arem, B CTAJIMM S112, cxema
yIpaBlieHus] ONpeAeseT, IPEBBILIAeT JIU CyMMapHoe BpeMs Ta IpeaBapUTeNbHO ONpesiesieHHOe
naHHOe Bpems Baoxa (Hampumep, 120 cex). B ciyuae, korga cymMMapHOe BpeMs HE TPEBBIIIAET
JaHHOE BpeMs BJOXa, CXeMa YIPaBJI€HUs OIpenessieT, 4YTO BO3MOXHO HENpepbhIBHOE
MpUMEHEHHe, U BO3Bpaulaercs Kk nocnenosarenpbHocTu nevicreuii or CTAJJIUM S101. Mexny
TeM, B clydae, KOrja CyMMapHoe Bpemsi Ta mpeBblllaeT JaHHOE BpeMsl BJIOXa, CXeMa
yIpaBJICHUs] OLIEHMBAET, YTO HCTOYHHUK apomara B apomarusupyromem Onoke 130 wumm B
UCTOYHHUKE a’po30Jisi B pe3epByape 123 sBIsieTCS HEOOCTATOYHBIM WM BbIPAOOTAaHHBIM, H
OCTaHABJIMBAET [10OAavy SHEPTUU Ha Harpy3Kky B onuceiBaeMoil noszxe CTAJIMHM S115.

[0074] Mexny TeM, B ciydae, KOrja CyMMapHOE BpeMsl IpPEBBILIAET JAHHOE BpeMs
BIOXa, CXeMa yIpaBlieHus feTekTupyer, Obut i Havyat Baox, B CTA/IU S113, u onpenenser,
IPOZOJDKAJICS JIM BOX B TE€UEHHE INPEIBAPUTEIbHO OIpefesNeHHOro BpeMeHu (Hampumep, 1,0
cek), B CTAAMUM S114, u ecnu onpenenseHo, YTO BAOX NPOAODKAICS B TEUEHHE
MpeBapuUTENIbHO onpeneneHHoro Bpemenn wiu aojbiine, B CTAJIUM S115, cxema ynpaBieHus
3ampelnaer noaavyy 3JeKTPOdHepruu Ha Harpy3ky. B stom cnyudae, B CTAJIUU S116, 9to0sI
UH()OPMHPOBATH O BBILIEYIIOMSIHYyTOM COCTOSTHIH 3aMPELICHUH MOJA4H SJIEKTPOIHEPTUH, CXeMa
YIPABJICHUS YIIPABJISET CBETOM3IYUAIOLINM OJIOKOM TaK, YTO CBETOM3IYYAOIIUI OJOK H3JTydaeT
CBET B NPEABAPUTEIBHO OMNPEACICHHOM peXuMe (Hampumep, MHUraeT CHHHM), H IIOCHe
ucTedeHus: nmpensapurenpbHo onpeneneHHoro spemenn, B8 CTAAMU S117, cxema ynpasieHus
OTMEHSIET COCTOSIHHE 3alpelieHuH MoAadu 3jekTposHepruu. OAHako, BMECTO MCTEUYEHMUsI
NPEABAPUTENPHO  ONpPENENIEHHOrO0  BPEMEHH, MOXeT  ObITh  NpPUMEHeHa  3aMeHa
apomarusupyromero 6soka 130 wnm kaptpumkHoro 6ymoka 120 Ha HOBBIH, WIHM MOMOJIHEHHUE
UCTOYHMKA apoMaTa WIM MCTOYHMKA adpo30Ji, KaK YCJIOBHE [Js1 OTMEHbl COCTOSIHHS
3anpelieHuu nopaqu snexrpossepruu 8 CTAJIMM S117.

[0075] COOTBETCTBEHHO OMUCAHHOW BBIIIE CEPUU OMNEPALNil, COMIACHO OCTATOYHOMY
YPOBHIO 3apsiia MCTOYHUKA IUTAHMUSA HAIJIEKALUIUM OOpa3oM M3MEHSETCS DPEXHM pPadOThI
HAarpy3kH, M TIOJb30BATEIb MOXET IIOHATh TEKYIIee COCTOssHHE paboThl TeHEPUPYIOLIETO

BIIbIXa€MbIH KOMIIOHEHT YCTPOMCTBA IOCPECTBOM CBETOM3IIyUaroliero oyoka 40.
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[0076] (a3) YmpasneHue paboToi HAa OCHOBE TEMITEPATYPbl HCTOYHHUKA MTUTAHUS

I'enepupyromee BAbIXaeMblii KOMIOHEHT YycTpoucTBo 100 cormacHO HacTosemy
BAPUAHTY HCIIOJHEHUSI MOXKET OBITh BBITIOJHEHO JJIsl ONpEeAeIeHNs, HAXOAUTCS JIM TeMIIepaTypa
That MCTOYHMKA MUTAHUS B IPEABAPUTENIBHO ONPEIENICHHOM TEeMIepaTypHOM [WAaNa3OHe, U
OTIpEAENICHNs], BBINOJIHATD JIU WU HET NPEABAPUTESIbHO ONpPENEICHHYI0 ONEepaLti0, HA OCHOBE
pesynbrata ompeneneHus. B ®ur. 12 nokasaHbl KOHKPETHbIE IIPUMEPBI TEMIIEPATyPHBIX
AMana3oHoB. B 3TOM npumepe HaCTPOEHBI CTYNEHU OT MEPBOro TEMIEPATypPHOrO AUANAa30HA A0
YEeTBEPTOrO TeMIIEpaTypHOro auamna3oHa. OIHaKoO MOTyT ObITh HACTPOEHBI HE BCE M3 YEThIPEX, a
TOJIBKO OZIMH, 1B UJIU TPU U3 HUX.

[0077] IlepBblii TemmepaTypHbI JIHAMA30H NPEACTaBsieT COOOH TeMmepaTypHBbI
AMamna30H, UMEIOIIMH OTHOIIEHHE K pa3pellieHHI0 AMAarHOCTUKH ¢ wucnonb3oBaHueM SOH
(COCTOsIHME WCMPABHOCTU), MPENCTABJISIFOINEH COCTOSIHHE PabOTOCTIOCOOHOCTH HWCTOYHHKA
NUTaHus, U UMeerT BepxHui mpenen Tla temmeparypbl u HkHUN npenen T1b temmnepatypsl
KoHkpeTHbIe 4YHCIIEHHBbIE 3HAU€HUs BEPXHEro Ipejesia TEeMIepaTypbl U HUXKHEro Ipeaena
TeMIepaTypsl MOTYT OBITh HacTpOeHbl HaanexamuMm obpasom. Kpome Toro, emmnuneit SOH
moxeT ObITh (%). B 3TOM ciyuae, npu nonymenun, uto SOH HOBOro ycTpoiicTBa COCTaBIISIET
100 (%), SOH, korna ycTpoHCTBO OBUTIO U3HOIIEHO IO TAKOTO COCTOSTHUS, UTO 3apsiika U pa3psi
3aTPyIHUTENbHBI, MOXeT ObiTh HacTpoeHo Ha O (%). Kpome Toro, B mopsiake eme OIHOTrO
npumepa, B kadectBe SOH moxer ObIThb HCMONB30BAHO 3HAYEHHE, KOTOPOE MOJIYy4aeTCs
JEJIEHUEM TEeKyLled €MKOCTH MPU MOJHOU 3apsiAike Ha €MKOCTb IPHU MOJHOM 3apsiKe HOBOIO
yCTPOMCTBA.

[0078] Bepxnuii npenen Tla temneparypsl He ABJIAETCS OTPAaHUYEHHBIM, U, HAIIpUMeEp, C
yUETOM TeMIepaTypbl, MPU KOTOPOH CYLIECTBYET BO3MOXKHOCTb TOTO, YTO CTPYKTYpPBI W/WIU
COCTaBbI 3JIEKTPOZOB M 3JIEKTPOJIUTHYECKOTO pPACTBOpAa MCTOYHUKA IUTAHUS MOIJH  Obl
U3MEHATbCS (MM TeMIepaTypbl, IPH KOTOPOM H3MEHEHHE CTAHOBUTCS 3aMETHBIM),
TEMIepaTypbl, MPH KOTOPOH CYLIECTBYET BO3MOXKHOCTb TOTO, YTO MOT OBl BBIAEISITHCS
ra3o00pas3HbIil MPOAYKT Pa3okKeHUs (M TEMIIePaTypbl, PU KOTOPOH BbIIEIEHNE CTAHOBUTCS
3aMETHBIM), WM TOMY MOJOOHOMW, BEPXHHU Mpenes TeMIepaTypbl MOXKET ObITh HaCTPOEH Ha
Oonee HM3KOE 3HAYEHHUE, YeM COOTBETCTBYIOLIAs TeMmmeparypa, wiu paBHoe ei. Ecom SOH
NOJIy4aeTcsl MPU TEMIlepaType, paBHOW wim Ooyiee BBICOKOW, ueM BepxHHHA mnpenen Tla
TEMIIEpPaTypbl, TO, MOCKOJBbKY BIIHUSHHUE TEMIIEPaTyphbl SIBISETCS CUJIBHBIM, 3aTPyAHUTEIBHO
MOJIYYUTh aJE€KBATHBIM pe3yJbTaT JMAarHOCTUKU Jerpajauuu. B kadecTtBe ofHOro mpumepa,
temnepatrypa Tla moxer cocraBnsate 60°C. Ecnu temneparypHbI Auana3oH HACTPOEH, Kak
OIKCAHO BBIIIE, TUATHOCTHUKA JETPafalliid MOXKET OBITh BBIMOJHEHA B JHANa30HE, B KOTOPOM
U3MEHEHUE CTPYKTYPbl HMCTOYHHKA NHTAHUS M TOMY NOAOOHOIO HE NPOHUCXOAMT, U
NPEAOTBPALIAETCS BBIACIEHHE TIa3000pa3HOro mpoaykra pasioxenus. [loaTomy MOXKHO
MOJIyUUTh a/IeKBaTHBIN pe3yJIbTaT JUArHOCTUKY Aerpaaliiy.

[0079] Hanpumep, C y4eToM TeMIIEpaTypbl, NPU KOTOPOH CYyIECTBYET BO3MOXKHOCTb
TOTO, YTO CHIDKEHHME BBIXOJHOH MOIIHOCTH, OOYCJIOBJIEHHOE HU3KOH TeMIlepaTypo, MOIJIO Obl

CTAaHOBUTBCS MPEOONAfAIOIIUM TI0 CPAaBHEHHIO CO CHIDkeHHeM, oOyciosieHHbM SOH (um
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TEMIEPaTypoi, MPH KOTOPOH OHO CTAHOBUTCS 3aMETHBIM), HIDKHUN npenen T1b temmepatypsl
MOJKeT OBITh MPUHSAT OOJIee BBICOKMM WIIM PaBHBIM COOTBETCTBYIOIIEH TeMneparype. Hanpumep,
temrieparypa T1b cocraBmser 15°C. Kak mnpaBwno, s nonydeHus: pesyiabratos SOH
MPUMEHSETC I0Ka3aTeNb, IOKA3bIBAKOLIUN YXYAIIEHUE COCTOSHUS €MKOCTH HCTOYHHMKA 10
NUTAaHWs, TAKOE KaK CHIDKEHUE BBIXOAHON MOIIHOCTU. I103TOMY B TemnepaTypHOM uana3oHe, B
KOTOPOM CHUJKEHHME BBIXOJJHOW MOIIHOCTH BbI3biBaeT He Tonbko SOH, 3arpynHuTenbHO
NOJIyYUTb aJ€KBAaTHBbII pe3yJbTaT AWArHOCTHKH Jerpajauuu. JlpyruMu cinoBaMu, €Ciu
QUArHOCTHKA JIerpajaliuyd SBJSAETCS MAONMYCTUMOM TOJNBKO B Clydae, KOIZa TeMIeparypa
MCTOYHMKA NUTAHUSl HAXOJIUTCS B MEPBOM TEMIIEPATYPHOM AHANAa30HE, KOTOPBIN ONpenesieTcs
no BepxHemy mnpeneny Tla temmnepaTypsl m HuwxkHemy mnpeneny T1b Temmeparypbl, MOXHO
MHUHHUMM3UPOBATh BIMSHUE TEMIEPATypbl MCTOYHUKA NUTAHUS HA Pe3yJbTaT JUArHOCTUKHU
nerpagauuu. 11o3TOMy CTaHOBUTCST BO3MOXKHBIM —IOJIy4€HHME aJ€KBAaTHOIO pe3yJibTaTa
OUArHOCTHUKU AETPaJaliH.

[0080] Bropoii TemmepaTypHBIIi aMana30H MPEACTABISET COOOH TeMIlepaTypHbIi
IMAana3oH, UMEIOIINH OTHOIIEHHE K OOECIIEYeHHI0 BO3MOYKHOCTH Pa3psifa NCTOYHHKA MMUTAHMS,
U IMeeT BepxHHH npenen T2a remmnepatypsl U HIbkHUE npenen T2b temnepatypel. KorkpeTHbie
YUCJICHHBIE 3HAYEHMsI BEPXHEro mpenesa TeMIEpaTypbl U HUXKHEro Ipenesia TeMIepaTypbl
MOTyT OBITh HACTPOEHBI HaNekamuM obpasom. Hanpumep, BepxHumii npenen T2a remneparypsl
MOJKeT OBITb HACTPOEH Ha OCHOBE TOTO K€ KOHTPOJIbHOIO IMapaMeTpa, Kak U Uil BEPXHEro
npenena Tla TemmepaTypbl NEpPBOrO TEMIEPATYPHOrO Auamna3oHa. B kaudecTse mnpumepa,
temneparypa T2a mosxer cocraBiasate 60°C. KpoMe Toro, B kauecTBe elle OAHOIO NpUMEDA,
BepxHUM npenen T2a reMnepaTypbl MOXKET OTJIMYATLCA OT BEpXHeEro npenena Tla remnepaTypsl.
Hanpumep, ¢ ydeToM TeMmepaTypbl, HNpU KOTOPOH CYLIECTBYET BO3MOXHOCTb TOrO, 4YTO
BHYTPEHHEE COIPOTHUBJIEHHE MOIJIO OBl Ype3MepHO BO3PACTAaThb BCIEACTBHE KOATYJISALMH
3JEKTPOJUTUYECKOTO PACTBOPA MJIM MOHHON *KUIKOCTH UCTOYHMKA MUTAHUs (WM TeMIepaTyphbl,
IIpU KOTOPOH TMOBBILIEHHE BHYTPEHHETO CONMpPOTUBJIEHHUS] CTAHOBUTCS 3aMETHBIM), HUKHHIM
npenen T2b temnepaTypsl MOXKET OBITh HACTPOEH HA BEJIMYMHY, OOJiee BBHICOKYIO HIIH PABHYIO
COOTBeTCTBYIOLIEH Temmepatype. Temnepatypa T2b moxker cocrasistb, Hampumep, —10°C.
ITockonbpky BTOpO# TEMIEPATYPHBIM IHANAa30H, KOTOPBIHA ONpPENENseTcsl 0 BEpXHEMY Mpeneiy
T2a Temmeparypbl U HIDKHEMY mpeneny 12b Temmeparypsl, MpencTaBisieT COOOH TUamnas3oH, B
KOTOPOM CTPYKTYPbI W/HIN COCTaBbl 3JEKTPOIOB M JIEKTPOJIUTHUECKOTO PACTBOPAa MCTOYHHUKA
MUTAHUSL HE U3MEHSIOTCS, U KOAryJIsILMs 3JeKTPOJIUTUYECKOrO pacTBOpa UM UOHHOMW JKUIKOCTU
WUCTOYHMKA INUTAHUS HE NPOUCXOAUT, MOKHO MOBBICUTh HANE€KHOCTb HUCTOYHUKA MUTAHUS B
OTHOILIEHHUHU Pa3psia, U YAIHHUTD CPOK CIYKObI ICTOYHHUKA ITUTAHUS.

[0081] Tperuii TemmepaTypHBIH IUAMa30H MPEACTaBIsIET COOOH TeMIepaTypHbIH
IMAana3oH, UMEIOIUI OTHOIIEHHE K 00eCIeueHNI0 BO3MOYKHOCTH 3apsAIKH NCTOUYHUKA MMUTAHMS,
U umeer BepxHUU mpenen T3a Temmepatypel u HkHuil npenen T3b temneparypsl. [logobHo
BBILICYIIOMSIHYTbIM ~JMana3OHaM, KOHKDETHbIE YHCJICHHBIE 3HA4YE€HWsl BEPXHEro Ipenesna
TEMIEpaTypbl M HIDKHErO INpefesia TeMIepaTypbl MOTYT ObITb HACTPOEHBI HAMJIEXKAIIUM

oOpaszom.



22

[0082] Xots u Oe3 orpaHuyeHus, HapUMep, BepxHUil npeaen T3a TemnepaTypsl MOKET
OBITh HACTPOEH HAa OCHOBE TOT'O JK€ KOHTPOJBHOIO MapaMeTpa, Kak U AJs BepxHero npenena Tla
TEMIIepaTypbl IEPBOrO TEMIIEPATyPHOro auana3ona. B kadectse npumepa, BepxHuii npenen T3a
temnepatypsl coctasisier 60°C. Kpome Toro, B kKauecTBe €lle€ OJHOrO NpHUMeEpa, BEPXHUMN
npenen T3a TemmepaTypel MOXKET OTINMYAaTbCA OT BepxHero mpenena Tla Temmeparypsl.
Hampumep, B ciy4ae, KOrma MCTOYHUK NHTaHHUS MPEACTaBIsieT COOOH JIHTHUI-MOHHYIO
BTOPUYHYIO OaTapero, CyLIeCTBYET BO3MOXKHOCTh TOTO, YTO, €CIIH HAIMPSDHKEHUE TOABOIUTCS MPH
HU3KOH Temreparype, Ha MOBEPXHOCTH OTPHLATENILHOTO 3JIEKTPOAa MOr Obl OCaKAAThCS
MeTauueckuit tutuii. C yd4eToM TeMreparypsl, IpU KOTOPOH CyIecTBYeT BO3MOXHOCTb TOTO,
YTO MOMJIO OBl TPOSBIATBCA TaK HA3bIBAEMOE SIBJICHHE SJEKTPOKpUCTAUIM3AUMU (WK
TEMIEPaTypPbl, MPU KOTOPOH SJEKTPOKPUCTAIUIM3ALNS CTAHOBUTCS 3aMETHOM), HIDKHUH Tpene
T3b Temmeparypel MoXeT OBbITh HACTPOEH Ha 3HA4YeHHE, OoJiee BBICOKOE WM paBHOE
COOTBETCTBYIOLIEH Temmepatype. Hanpumep, HkHui npenen T3b temmnepaTypbl cOCTaBsieT
0°C. IlockonpKy TpeTHIl TEMIIEPATypHbIA JAHANa30H, KOTOPBIM OMpPENeNsieTCs BEPXHUM
npenenom T3a TemmepaTypsl W HIDKHHUM mpenenoM T3b Temmeparypbl, MpencraBisieT coOoi
IManas3oH, B KOTOPOM CTPYKTYPbI W/HIJIM COCTABbI 3JIEKTPOJOB M 3JIEKTPOJIUTUYECKOTO PacTBOpa
UCTOYHMKA MHUTAHUS HE WU3MEHSIOTCA, W HE MNPOUCXOAUT 3JIEKTPOKPUCTAJUIM3ALUs, MOKHO
MOBBICHTH HAJI€’KHOCTh UCTOYHHKA MUTAHUS B OTHOLICHWUH 3aPANKH, U MPOIJIUTH CPOK CIYKOBI
VCTOYHMKA MTUTAHUS.

[0083] UermepThlli TemmepaTypHbIH OUANa30H MPENCTaBJseT COOOW TeMIepaTypHBbIH
IMana3oH, UMEIOIUN OTHOLIEHHE K OOEeCIeYeHNI0 BO3MOKHOCTH OBICTPOH 3apsikd, U HUMEET
BepxHU mnpenen T4a temmeparypsl M HuwkHMHA mnpenen T4b  temmepatypsl. IlomoOnO
BBILICYIIOMSIHYTBIM ~JHMana3OHaM, KOHKDETHbIE YHCJICHHBbIE 3HA4YE€HHUsl BEPXHEro Ipenesna
TEMIIEPATYpbl U HIDKHErO TMpenesia TeMIEpaTypbl MOTYT OBITh HACTPOEHBI HAJIEKAIIUM
obpasom. Kpome Toro, B 3ToM onmucaHuu ObICTpasi 3apsaKa MOApPa3yMeBaeT 3apsiiKy, KOTopas
BBIMOJIHSIETCS ¢ O0Jiee BBICOKOW CKOPOCTBIO CPABHUTENIBHO C 3aPSAIKON, KOTOpas 00eceYrnBaeTcs
B TPEThEM TEMIIEPATypHOM IHana3oHe. B kadecTBe mpumepa, ObicTpas 3apsiika MOXKET OBbITh
BBINOJIHEHA ¢ 00Jiee BBICOKOI CKOPOCTBIO, KOTOpasi COCTABJISIET BEJIMYMHY B JIBA HJIM Oojiee pas
BBILIE, YeM JUISI 3apsiiki. B kauecTBe mpumMepa, CKOPOCTh OBICTPO 3apsiIKU MOXKET COCTABJISITh
2C, u CKOPOCTb 3apsiIKU MOKET cocTaBysiTh 1C.

[0084] Xots u Oe3 orpaHuyeHus, HaNpUMep, BepxHUil npenen T4a TemnepaTypsl MOKET
OBITH HACTPOEH HAa OCHOBE TOT'O JK€ KOHTPOJBHOIO MapaMeTpa, Kak U JJisi BepxHero npenena Tla
TeMIepaTypsbl NEPBOro TEMIIEpAaTypPHOro [uanasona. B kadectse nmpumepa, BepxHuil npenen T4a
temnepatypsl coctaBisier 60°C. Kpome TOro, B KadecTBe €Ile OIHOrO NpHUMEpPa, BEPXHUMN
npeaen T4a TemmepaTypbl MOXKET OTJIMYAThCA OT BepxHero mnpenena Tla temmepaTypesl
Hanpumep, ¢ yderom Temmeparypsbl, NpU KOTOPOH CTUMYJIMPYETCs Aerpajaluss UCTOYHHUKA
MUTAHWUS, ©CJIM 3apsOKa BBIMOJHIETCS C BBICOKOW CKOPOCTBIO, HIDKHUN mipenen T4b
TeMIepaTypsl MOXeT ObITb HACTPOEH Ha 3HadeHue, Oojiee BBICOKOE WIM pPaBHOE
cooTBeTcTByIOIIEH Temmneparype. Temneparypa T4b cocrasmsier, Hanpumep, 10°C. TTockombky

YETBEPThIM TEMIEPATYPHBbIM JUAINa3OH, KOTOPBIM ONpeneysieTcs BepXHUM mpenenoM T4a
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TEMIepaTypsl U HIKHUM mpenenoM T4b Temmeparypsl, mpencraBisieT coOOW IMamas3oH, B
KOTOPOM CTPYKTYPbI W/HJIH COCTaBbl 3JEKTPOIOB U 3JIEKTPOJIUTHUECKOTO PAaCTBOPAa MCTOUYHUKA
NUTaHUsT HE W3MEHSIOTCA, U HE CTUMYyJHUpyeTcs Jerpafalys UCTouHMKa nurtaHus. Ilostomy
MO>KHO HMOBBICUTb HAJ€KHOCTb MCTOYHUKA MUTAHUS B OTHOLICHWUHU 3apsAKH, U NPOMJIUTH CPOK
CITy>KObI ICTOYHHMKA MTUTAHHS.

[0085] Brime Obutn OMKMCaHBI TEMIIEPATYPHBIE AUAMA30HbI OT MEPBOTO 10 Y€TBEPTOrO, U
WUHAMBUyAJIbHbIE TEMIIEPATYPHbIE TUANIA30HbI MOTYT UMETh CIEAYIOIINUE COOTHOLIEHUSI.

(1) B oTHOLIEHMM MEPBOrO TEMIEPATYpPHOrO IHanasoHa, ero HrwkHuil mpexen Tlb
TeMIepaTypbl MOXKeT OBbITh HACTPOEH Ha 3HaueHHe, 0ojiee BBICOKOE, YyeM HInKHui npenen T2b
TEeMIepaTypbl BTOPOrO TeMIeparypHoro nuama3ona. Kpome Ttoro, Hmwknuii mnpemen Tlb
TEeMIepaTypbl MOXKET OBITh HACTPOEH Ha 3HaUeHHe, OOJiee BBICOKOE, YeM HIDKHHE mpenenl T2b—
T4b TemnepaTyp TeMnepaTypHbIX AHANA30HOB OT BTOPOro 1o yerseproro. Bepxuuii npenen Tla
TEMIepaTypbl MOXKET ObITh HACTPOEH HAa 3HAUYEHHE, TAKOE K€ WJIH IO CYIIECTBY TaKoe e, Kak
BepxHHe npenensl T2a—T4a Temneparyp Opyrux TEMIEPaTypHBIX AUANA30HOB (YTO 3HAYHT, YTO
YUCJICHHOE 3HA4Y€HHE BepxHero npeaena Tla temmepaTypbl BapbUPYeT MEXIAY 3HAYEHUSIMHY,
NOJIY4€HHBIMU TIOBBIIIEHUEM HJIM CHIDKCHHUEM Ka)KAOTO 3HAUEHHsI Uil CPAaBHUBAEMOTO OOBEKTa
Ha 10%, 1 3TO SIBJISETCS TEM K€ CaMbIM UL 3TOTO ONMHUCAaHMs). B aapTepHaTUBHOM BapHaHTE,
BepxHHUid npenen Tla Temmeparypbl MOXeT ObITh paBHBIM WM OOJiee BBICOKMM, Y€M BEPXHHUH
npenen T2a TemMnepaTypbl BTOPOro TEMIIEPATYPHOI'O JUAMA30HA, WIIK MOXKET OBITh PAaBHBIM WIIH
Oonee BBICOKMM, 4eM BepXHUH npenen T3a reMnepaTypsl TPETHETO TEMIEPATYPHOTO THUATIA30Ha,
WIN MOXeT ObITh PaBHBIM MM Oojiee BBICOKMM, 4eM BepxHUH mpenen T4a temmneparypbl
YETBEPTOr0 TEMIIEPATYPHOIO JUAINA30HA.

(2) B oTHOIEHHH BTOPOrO TEMIIEPATYPHOIO AMANa3OHa, BTOPOW TeMIIEpaTypHbIN
AMAna30oH MOXKeT ObITh HACTPOEH Tak, 4ToObl ObITh Ooyiee INUPOKHM, YeM TepBBIH
TEeMIIePaTypHbIN NHUANa30H, U BKIIIOUATh MEPBbIN TeMIepaTypHbIN AUanasoH (Ciy4ail, rae onauH
QUAIa30H Ha3bIBAE€TCs KaK BKJIOYAIOLIUN €lle OJUH AUana3OH, BKJIKYAET ClOydai, rae Mx
BEPXHUE TMpefeNibl TeMIepaTypbl SBISAIOTCA OJUHAKOBBIMM, WJIM WX HIDKHUE TIPEeesibl
TEMIIEPaTypbl SBJSIFOTCS ONWHAKOBBIMH, U 3TO JEHCTBUTENBHO AJI 3TOro omucaHus). B ogHOM
BapUAHTE OCYIIECTBJIEHHs] HACTOSINEro H300pEeTeHHsT BTOPOH TEMIIEPaTyPHbBIN JHAMAa30H MOKET
OBITH HACTPOEH TaK, YTOOBI OBITH OOJIEE MIMPOKHIM, YEM TEMIIEPATyPHbIE AUAIMA30HbI, B KOTOPBIX
BO3MOXHBI Apyrue ¢yHkuuu (B mpumepe corjacHo Dwur. 12, Hanmpumep, MepBbIH, TPETHH U
YEeTBEPTHIH TEMIIEPATYPHbIE AUAMA30HBI).

(3) B oOTHOWEHWH TPETbEro TEMIIEPATYPHOIO IHANa30Ha, TPETHH TeMIlepaTypPHBIH
IMana3oH MOXKET OBITh HACTPOEH Tak, 4YToObl ObITh Ooyiee IIMPOKHM, YEM IEpBBIH
TEMIEPaTypHbId AWANa3OH, U BKIIOYATh NEPBBIM TeMIEpaTypHbI auana3oH. Kpome Toro,
TPETHIl TEMIePaTYPHBIA JTHAMA30H MOXKET ObITh HACTPOEH TaK, YTOOBI OBITH OOJiee IUPOKUM,
4YE€M 4ETBEPTHIN TEMIIEPATYPHBIN AUANA30H, U BKIKYAaTh YETBEPTHIN TEMIIEPATYPHBIN JHAMA30H.

(4) B oTHOLIEHNH YETBEPTOrO TEMIIEPATYPHOTO JUAMA30HA, YETBEPTHIN TEMIIEpaTypPHBIH
IWana3oH MOXKeT OBITh HACTPOEH Tak, 4YToObl ObITh Ooyiee IIMPOKHM, YeM IepBBIH

TEMIIePaTyPHbINA JUAINAa30H, U BKJIOYATh NIEPBbIM TEMIIEPATYPHBIN AUana3oH. B oqHOM BapuaHTe
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OCYILECTBIIEHHsI HACTOSINEro HM300peTeHMs, NMEPBBbI TEMIIEPAaTYPHBIM IHANna3oH MOXET OBbITh
HACTPOEH TakK, 4YTOObI ObITh Ooyiee Y3KUM, HYe€M TeMIIepPaTypHbIE IHUANAa30HbI, B KOTOPBIX
obecnieunBarotcs apyrue QyHKIuM (B nmpumepe cornacHo ®dur. 12, Hanpumep, TeMrepaTypHble
JMana3oHbl OT BTOPOT'O JI0 YETBEPTOTO).

[0086] Mexnay mpouum, kak mnpasuno, SOH-auarsocTuka BBINOJHAETCS HA OCHOBE
3JIEKTPUYECKOTO MapaMeTpa UCTOYHMKA MUTAHMs BO BpeMs paspsiia WU BO Bpewms 3apsiaku. B
Ka4ecTBe NMPUMEPOB IEKTPHUYECKOTO MapameTrpa, MOTYT OBbITh HMCIOJIb30BAHbI 3HAUEHHE TOKA,
KOTOpBI HCTOYHHK TNHTAHUS BBIIAET BO BpeMsl pas3psiza, 3HAUEHUE HANpsDKEHHS, KOTOpPOe
HCTOYHUK IMUTAHMS BbIAET BO BpeMs pa3psiaa, 3HaAU€HHE TOKA, C KOTOPBIM HMCTOYHHUK MUTAHUS
3apsKaeTcsl BO BpeMs 3apsAKd, 3HAUEHHUE HAIpPSDKEHUs, KOTOpPOe MOIBOAMTCS K HCTOUYHUKY
IUTAHUST BO BpeMsl 3apsiikv, W TOMy monoOHble. Eciam mepBelii TeMmepaTypHbId Juamna3oH
HACTPOEH, KaK OMNHCAHO BbIIle, KaKAas TemIepaTypa HUCTOYHHMKA MUTAHMS, OTHOCALIASCA K
NEpBOMY TEMIIEPaTypPHOMY IHANa3oHy, O0s3aTeIbHO MPUHAIIEKUT K TEMIEPATyPHBIM
IManasoHaM OT BTOporo a0 uerBeproro. I[lo3ToMy B COCTOSHHM, rae OOeCIeYrBaeTCs
BO3MOXKHOCTb SOH—-HMarHocTHky, AONYCTUMO 1O MEHbIIEH Mepe OAHO U3 paspsifa, 3apsakKu U
OBICTPOH 3apsiAKH B OMHO M TO k€ BpeMs. [103TOMy MOXKHO MOJIy4aTh 3JIEKTPHIECKHI apaMeTp,
HeoOxonumelid 1t SOH—nuarHocTuku npu Jr000M peskuMe U3 paspsiaa, 3apsakd U ObICTpOi
3apsakn. [TosTomMy B cocTosiHUY, TIe o0ecreunBaeTcsi BO3MOKHOCTh SOH—THarHOCTHKH, MOXKHO
BoIOHATE SOH—nuarsoctuky 6e3 mobbix npodnem. ITosromy moBbimaercs: 3G ¢GeKTUBHOCTD
SOH—nnarHocTuku.

[0087] Kpome TOro, Ha s3JEKTPUYECKUM MapaMeTp, KOTOpbii ucnonb3yercs B SOH-
AUATHOCTHKE, BJIMsIET HE TOJNBKO Jerpajalys HCTOYHMKA NUTAHMs, HO TaKXKe TemIepaTypa
UCTOYHMKA nwmTaHus. [loaTomy, uroObl oOecneuntb TOYHOCTH SOH-mMAarHOCTHKH,
NPEANOYTUTENBHO BbIMONHATE SOH-AMarHocTHky TOJMBKO B Clydae, KOIJa TeMIlepaTypa
UCTOYHUKA MUTaHWs HAXOAMUTCA B TEMIEPATypPHOM AHANa30HE, B KOTOPOM TemIeparypa
UCTOYHMKA MUTAHUS OKa3bIBAET HEOOJBINOE BIMSHHME HA SJEKTPUUECKUIN Mapamerp, KOTOPbIH
ucnonb3yercsi B SOH—quarnoctuke.

[0088] B pe3ynbTaTe MpOBEISHHBIX ABTOPAMH HACTOSIIETO M300peTeHUsT O0CTOSITENTbHBIX
HCCJIENOBAHUN IS ATOM 3asBKH CTAJ0 OYEBUAHBIM, YTO Hamiexamuil aiasa SOH-—guarHocTuxu
TEMIEepPaTyPHBIA qUANa3oH SBJsieTcsl Ooyiee y3KUM, YeM TeMIepaTypHbIH JUana30H, B KOTOPOM
3apsAKa M paspsig BO3MOXKHBI 0€3 CTUMYJIMPOBAHHS NErpajaliyl UCTOYHHMKA nutaHus. Kpome
TOrO, CTajO OUYEBUAHBIM, YTO, B YACTHOCTH, B YCJIOBUSX HM3KOH TeMIlepaTypbl CTaHOBUTCS
npeoOafaroIiuM  BIIMSHUE, KOTOPOE TeMIlepaTypa HCTOYHHKA THTAHUS OKa3bIBaeT Ha
3JIEKTPUYECKUH TapaMeTp, KOTopbIi ucnonssyercs B SOH-nuarnoctuke.

[0089] Ecnm mnepBblii TemmepaTypHbIM [MaNa3oH HACTPOEH, KakK OIHCAaHO BBIIIE,
TeMIlepaTypbl UICTOYHHMKA MUTAHMs, IPUHAJJIEKALINE TEMIIEPaTypPHbIM AMANa30HaM OT BTOPOIO
710 YETBEPTOrO, HE 00s3aTeIbHO MPHUHAJIEKAT IEPBOMY TEMIIEPATypHOMY AMarnasony. Jpyrumu
CJIOBaMH, B5TO 3HAUUT, YTO HMEETCs TEMIEPaTypHbI Auana3oH, B KOTOPOM, JaKe €Clu
ofecriedeHa BO3MOXKHOCTh 3apsiiku U paspsga, Her ycinouil miust SOH-mguarnoctuku. Ecnm

WHAMBUIyaJIbHblE TEMIEpaTypHble [AMANa3OHbl HACTPOEHBl, Kak omnucaHo Beime, SOH-
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JMAaTHOCTHKA BBIMOJIHAETCS TOJBKO B [IPaBUJIBHOM TEMIIEpaTypHOM Auanas3oHe. [losTtomy MokHO
noBbICUTh TOYHOCTh SOH-nmarHocTuku. B wacTHOCTH, B TeMIepaTypHOM AMAma3OHE HUXKE
15°C, xors ofecrnedeHa BO3MOXHOCTb 3apsAKd W paspsiia HCTOUHUKA IHTAHUS, YTOOBI
NPeAOTBPATUTh Aerpafaunio uctouHnka nuranus, SOH—-auarHocTuka He nOmycKaercs, 4ToObI
obecrnieunth TO4YHOCTh SOH-nmmarHocTuku. DTO SABIAETCS NPEANOYTUTENBHBIM KakK BapHaHT
OCYLIECTBJIEHHSI HACTOSIIErO H300pEeTEeHHS.

[0090] Kpome Toro, B OTHOIIEHUM 3apsAKU U paspsfa, Kak IMPaBUIIO, BIUSHUE paspsia
Ha JIerpajaliii0 UCTOYHUKA NMHUTAHMUA HE3HAYUTENbHO. PasHWIa BO BIMSHUM Ha JErpajaliuio
UCTOYHUKA THTAHHUS MEXIY 3apsIKOi W pa3psaoM CTAHOBHUTCS OoJjiee 3aMETHOH MO Mepe
CHIDKEHUsI TeMIlepaTypbl HCTOYHMKA mnuTaHus. Eciom BTOpoill TemmepaTypHbIM Juana3oH
HACTPOEH, KaK OINHMCAHO BBIME, MOXXHO MAaKCHMH3UPOBaTh BO3MOJKHOCTH OJIArONPUSITHBIX
3apsAIKU U pas3psaaa, B TO K€ BpeMs C MPeAOTBpallleHHeM Aerpajalii HICTOUHUKA MTUTAHUS.

[0091] Kpome TOro, B OTHOIIEHUH 3apsiAKH U OBICTPOH 3apsiiKH, KaK MMPABHIIO, BIUSHUE
3apsAOKM Ha Jerpajalliio UCTOYHHKA MNUTAaHMs SBIseTCsl MaiblM. Pa3Huna BO BIMSIHUM Ha
AeTpafgaliio UCTOYHUKA MUTAHUS MEXIY 3apsakoil U OBICTPON 3apsakol CTaHOBUTCS Oolee
3aMETHOM MO Mepe CHUXKEHMsI TeMIlepaTypbl UCTOUHUKA NUTaHus. Eciu no MeHblieil Mmepe oiuH
U3 TPEThEro TeMIIEPaTyPHOro AMara3oHa U YeTBEPTOro TeMIIEpaTypHOro Auarna3oHa HaCTPOEH,
KaK ONMCAHO BBIIIE, MOXHO MAaKCHUMH3HUPOBaTb BO3MOXKHOCTb OJIArONPUSATHBIX 3apsAOKd U
OBICTPON 3apsIIKU, B TO JK€ BPEMsI C MPEAOTBPALIEHHEM ACTPAAallii HICTOYHUKA ITUTAHUS.

[0092] TlomoOHO »TOMYy, €CIH TepPBbI TEMIEPAaTypHbI JUAma30H HACTPOEH
HaJUIeKamuM o0pa3oM, MoBbImaercss TOUHOCTh SOH-AMarHoCTHKH, U MOXKHO HCHOJb30BaTh
ucrouHuk 10 mutaHus B TeueHHe Ooyiee IJIUTENBHOTO BPEMEHH, B TO K€ BpeMsl oOecrieunBast
HaziexKHOCThb. [ToaTOMy nocTuraercs 3pQpexT SKOHOMUN SHEPTUU.

[0093] Kpome TOro, ecnu HHAUBUIyaJIbHbIE TEMIIEPATYpPHbIE AHUANIA30HBI HACTPOEHBI
HaJUIeKaIuM 00pa3oM, mojasJsiercs: aerpaaanus ucrounuka 10 nuranus. [losToMy ynuHseTcs
Cpok ciy>kObl uctoyHuka 10 mutanus, 1 gocturaercs 3G QPexT SKOHOMUU SHEPTHUH.

[0094] (a4) DPyHKLUS AUATHOCTUKH ETPATALH

@ur. 13 npexacraBisier ONOK—CXeMy, WUIFOCTPUPYIOIYIO TIPUMEpP TUATHOCTUKHU
nerpagauuy wiu auarHoctuku HeucrnpaBHoctH. B CTAJIMM S201 cHawana BBIMOJTHSETCS
u3MepeHue 3HaueHUs Vpat HANPSKEHMs] UCTOYHUKA MUTAHUS. 3HaueHUE Vpayw HANPSIKEHUs
UCTOYHMKA THTAaHUS MOXKET OBITh MOJYYeHO JaTYMKOM HampspkeHus. OnHako crienyer
OTMETHTb, 4YTO 3Ta OJOK—CXeMa HCIONHSAeTCsT cxemMoii S50 ynpaBieHMs B OTBET Ha
NeTeKTUPOBaHUE Hauaja Baoxa (cmorpu @ur. 3).

[0095] B kauecTBe OAHOTrO MpUMeEpPA, 3HAYEHUE Vpa HANPSDKEHUsS UCTOYHMKA NMUTAHUS
MOeT ObITh HampspkeHHeM pa3oMkHyTol nermu (OCV), koropoe MoOXeT ObITh mMonydeHo Oe3
3JIEKTPUYECKOr0O COeNHEHUs1 ucTouHrKa 10 nmutanus u Harpysku 125. B kadecTse ee 0qHOro
npuMepa, 3HAYeHHE Vpayw HANPSDKEHUS HCTOYHHMKA IHTAaHHWS MOXET OBITh HANpSKEHHEM
3amkHyTol wermu (CCV), KOTOpoe MOXKET OBbITh MOJYYEHO MPH 3JIEKTPUUECKOM COEIMHEHUU
ucrounrka 10 nuranus u Harpysku 125. B nopsnke eme 0gqHOro npuMepa, B Ka4eCTBE 3HAYCHUs

Vbatt Hamps>KEHUSL HUCTOYHHKA TIMUTAHUA MOIYyT OBITb HCIIOJB30BAaHbI Kak HaIpPs>KCHUEC
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Pa3OMKHYTOH LeNH, TaK W HANpsDKEHHE 3aMKHYTOH Iienmu. B HEKOTOpBIX ciy4asx, 4TOOBI
YCTPAHUTD BIIUSHUE TMAJCHUS HANPSDKEHHs, OOYCJIOBJIEHHOE 3JIEKTPUYECKUM NPUCOECAMHEHHEM
HAarpy3ky, ¥ W3MEHEHHEM BHYTPEHHEro COMpPOTHBIICHUS WM TEMIIEPaTyphbl, OO0YCIOBIEHHBIX
pa3psAaOM, MPEATIOUYTUTENBHO UCIIONB30BAHUE CKOpee HampsibkeHus pasoMkHyToil nernu (OCV),
Hesxeu HanpsibkeHus 3amkHyToi nenu (CCV). ITo nanpsikenuto 3amknyToit nenu (CCV) moxer
OBbITh OLIEHEHO HamnpspKeHue pasoMkHyTol nenu (OCV).

[0096] Bonee KOHKpETHO, BpeMs IOJYyYEHUs 3HAYEHUS Vpat HAMNPSIKEHUS HCTOYHHUKA
NUTAHUST MOXKET OBITh TEePHOJOM BPEMEHH, KOTJa BBIMOJHSAETCS paspsii ISl TOoJadvu
SIEKTPOIHEPTHH HA HATPY3KY, WM MOXKET OBbITh MEPHOIOM BPEMEHHU HETOCPEACTBEHHO Mepen
pa3psAOOM, HIIM MOXET OBITh NMEPUOJOM BPEMEHH HETOCPEACTBEHHO Mocie paspsina. MOMEHT
BPEMEHHU HETMOCPEICTBEHHO Mepel PaspsaoM MOXKET MPEICTaBJsATh COOOH, Hampumep, Mepuon
nepes HadajoM paspsifa, Hampumep, nepuox ot 5 mcek 10 10 mcek mepen paspsaom, IMoka He
HACTYIIUT BpeMs Hauana paspsga. MOMEHT BpeMEHU HENOCPENCTBEHHO IOCIe pas3psiia MOXKET
NPEACTaBIATh COOOH, HampuUMep, MEePHOA OT OKOHYAHHUS paspsiia, IMOKa He MPOWAET Bpems,
Harmpumep, oT 5 Mcek 10 10 mcek.

[0097] Kpome Toro, B mociaenoBaTebHOCTH cornacHo Pur. 13 nonydenne 3Ha4eHusT Voar
HaNpsDKEHUS MCTOYHMKA MUTAHUS HE BBINOJHSETCS B MpPOLECCE 3apsAAKU; OJHAKO B Clydvae,
Korga TpeOyercss MONMy4deHHe 3HAYEHHS Vpaw HANPSDKEHHMs MCTOYHHKA THTAHUS B MpoOIecce
3apsAKY, 3HAUYEHUE Vpaw HANPSDIKEHUS MCTOYHHKA MUTAHUS MOXET OBITh MOJYYEHO MONOOHBIM
o0pa3oM, HO TOJIBKO B IPOLIECCEe 3apsIKH, HO TAK)KE HEMOCPENCTBEHHO Mepe] 3apsaKoi, Win B
MOMEHT BPEMEHHU HEIMOCPEACTBEHHO NOce 3apsiAKu. MOMEHT BpEMEHH HEMOCPENCTBEHHO Mepen
3apsAAKON MOJKET MPECTABIATH COOOH, HapUMep, MEPUO OT BPEMEHH NEpes] Ha4aJloM 3apsiiKH,
Hanpumep, oT 5 mMcek 10 10 Mcek nepea HavanoM 3apsaku. MOMEHT BpeMEHU HENOCPEACTBEHHO
TIOCJIe 3aPSIAKA MOXKET MPEACTaBIATh COOOMH, HAIpUMep, MEPUO OT OKOHUAHHS 3aPsIKH, MOKa He
MIPONIIET BpeMsi, Harpumep, oT 5 Mcek 10 10 Mcek.

[0098] 3arem, B CTAJIMU S202, onpenensieTcs, sIBASETCS JIM MOJYUYEHHOE 3HaUY€HUE Viar
HaNpPsDKEHUS UCTOYHUKA MUTAHUS PABHBIM WM MEHBIINM, YeM 3HAUYeHHE BEpXHEro Ipenesia
NpeIBAPUTENBHO OMPEENEHHOTO Juana3oHa HanpsoKeHus, WK HeT. B ciydae, koraa 3HaueHue
HANPSDKEHUS] HICTOYHUKA MMUTAHMS SIBJISIETCSl OoJiee BBICOKMM, Y€M 3HAUEHHE BEPXHETO IMperena,
nporecc 3aBepuiaercs 0e3 OLEHKM WM JETeKTUPOBAHUS JErpajallid U HEHUCHPABHOCTH
HCTOYHHUKA NMUTaHus1. B kauecTse elle 0OHOTO NMpUMepa, B ciydae, KOrJa 3HaueHHe HampsKeHHs]
UCTOYHMKA MHUTAHUS SIBJIAETCS OOJiee BBICOKMM, Y€M 3HAUEHHE BEPXHEro Ipenesa, Mporecc
moskeT ObITh Bo3BpameH k CTAJIMU S201.

[0099] Mexny TeMm, B ciydae, KOrna 3HaUY€HUE Vpat HAMPSDKEHUS UCTOYHUKA TMUTAHUS
SIBJISIETCS. PaBHBIM WJIM MEHBIIHUM, Ye€M IPEeABAPUTEIbHO OMNpEEeNEHHOE 3HAau€HHE BEPXHEro
npenena, 3atem, B CTAJIMM S203, ompenensiercsi, sBAseTCs U 3HAYCHUE HATPSDKEHUS
WCTOYHHUKA MMUTAHUS, [TOJyYEHHOE BO BpeMsl MIPEAbIAYIIEro akTa B0Xa, PABHBIM WJIM MEHbIINM,
4eM 3HaueHHE€ BEpPXHEro Ipenesa MpeiBapUTENbHO OIpPENEIeHHOIO IHana3oHa HaIpsDKeHUs,
uu HeT. B ciyuae, korna 3HaueHue Vbpefore HANPSDKEHUS MCTOYHUKA MUTAHUS, MOJYUYEHHOE BO

BpeMsl MpPEIbIAYINEero aKkTa BOXa, fABIAETCA OONbIINMM, HYeM 3HAUEHHE BEPXHEro Ipeaena
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NIPEBAPUTENIBHO OIPEAEICHHOIO Juarna3OHa HampsDKeHMs], OIpenessieTcs, 4YTO 3HaueHHe
HaNpsDKEHUS MCTOYHMKA IMUTAHUS CTAJO PAaBHBIM MM MEHBLIMM, 4Y€M 3HAu€HUE BEPXHEro
npenesa MpPeABAPUTENbHO ONPENENIEHHOrO Juarna3OHa HaNpssKeHUs, B MEPBBIM pa3 IpH
nocnenyromem akre Baoxa. 3areMm, B CTAJIMU S204, nakonurenbrbiil cuerduk (Ico), KOTOPBIit
CUUTAET CYMMAapHOE 3HaU€HHEe BEJIMYHMH, UMEIOLINX OTHOLIEHHE K MapaMeTpy padoThl HArpy3KH
125, BeicTaBisercss Ha «O». Cnyuail, roe pesyaprarom CTAIMM S203 susercs «Hery,
O3HAQYaeT, YTO B MEPHOJ OT MPEeAbIAYLIEr0 akTa BAOXa A0 TEKYLIEro akTa BAOXa MCTOYHHUK
MUTaHUsI ObLT 3aPsI’KEH.

[0100] B cnyuae, xorga pesynsratrom CTAJIMU S203 sBnsercsa «[la», unu nocne Toro,
Kak HakomurenbHbld cueTynk HactpoeH B CTAJIMM S204, zarem, B CTAJNU S205,
OTIpefIeNIAeTCs], He SIBJISETCS JIU 3HaUeHHE Vpar HANPSDKEHUS UCTOUHMKA MUTAHUS MEHbBIIUM, YeM
3HaU€HUE HIIKHEro Ipeesa MpeABapUTEIbHO OIPENeJeHHOro auana3oHa HamnpsbkeHus. B
ciydae, KOrja 3HadeHHEe Vpaw HANpsDKEHWsT HCTOYHMKA NUTAHUS SBJAETCS PaBHBIM WM
OO6npImnM, YeM 3HaudeHune HuxkHero npenena, B CTAJIMN S206, cymma 3HaYeHUH, MMEIOIINX
OTHOILIEHHEe K mapameTpy pabotsl Harpy3ku 125, BeiBogutcs kak BeipakeHne «ICo=ICo+Co».
Co mpencrapnsier 3HaYCHHE, UMEIOIEe OTHOIIEGHHE K mapamerpy paboThl HArpy3Kd BO BpeMs
Tekyuiero akra proxa. ICo npexncrapiser cyMMapHOe 3Ha4eHHe BeJIMYMH, HMEIOLINX OTHOLIEHHUE
K mapameTpy pabotel Harpy3ku. Ilocme »Toro mporecc 3aBepiuaercsi 0e3 OLEHKH WIN
JETeKTUPOBAHUSA Aerpajallii UM HEMCIIPABHOCTU UCTOYHUKA MTUTAHMUS.

[0101] B cayuae, xorma B CTAJIMM S205 ompenensercs, 4TO 3HauY€HUE Vpar
HaNpsDKEHUS] MCTOYHUKA IMUTAHUS SIBJSIETCSl MEHbIIMM, Y€M 3HAu€Hue HWKHEro Ipejaena, B
CTAIHWUM S207 ompenensiercs, sIBJsIETCs JM 3HA4Y€HHE, UMEOIlee OTHOLICHHWE K Mapamerpy
paboThl Harpysku, AeHCTBYIOIIEH B TO BpeMs, KaKk 3HAUYE€HUE Vpat HANPSIKEHUS HCTOYHUKA
NUTaHKs OBLIO B MPEIBAPUTENIBHO ONPEEICHHOM AHANa30He HANPSDKEHUs], TO €CTh, CYMMapHOe
3navyenue [Co sBisiercst OOIBLUINM, YeM NPeaBapUTEIbHO ONPENIeIeHHOE TOPOroBoe 3HaueHue. B
cinydae, korma cymmapHoe 3HaueHue [Co sBiasiercss OONbIIMM, YeM TPEIBAPUTENILHO
OTpeieNIeHHOEe IOPOrOBOE 3HAYEHHUE, OMNpENessieTCs, 4YTO MCTOYHMK THTaHUS SIBISETCS
HOPMAaJIbHBIM, M TIPpoLecc PyHKLIUU TUATHOCTUKU 3aBEPLIACTCS.

[0102] B cayuae, korna cymmapHoe 3Hauenue [Co siBisieTcst paBHBIM WIJIH MEHBIINM, Y€M
NPEIBAPUTENBHO OMNpEeNeIeHHOE IIOPOroBO€ 3HAueHue, Olpenensercs [erpajalnus UiH
HencripaBHOCTh ucTouHMka 10 muranms (CTAAUSA S208), u monp3oBarens omosemaercss 00
AHOMAJIbHOM COCTOSTHUHU TIOCPENCTBOM cBeromsnydaromero Oioka 40 (CTAJIUA S209). Ecnu
OmpeneNseTcss Jerpajalys WIA HEHWCIPaBHOCTb HCTOYHHMKA IHUTAHHS, TO, COOOpa3HO
HEOOXOIMMOCTH, MOJKET OBbITh BBIMIOJIHEHO YIPABISIOLIEE OEHCTBUE, YTOOBI CHeNaTh
HEBO3MOKHOH NOJavy 3JEKTPO3HEPTrUr Ha Harpysky 125.

[0103] ®yHkius AMATHOCTUKM JAerpajallid He OrpaHUYMBAETCS BbILIEONHCAHHBIM
BAPUAHTOM HCIOJHEHHUS, W MOTYT OBITh HCIIOJIb30BAaHBbl Pa3IMYHbIE H3BECTHbIE MeTOnbl. B
Ka4yeCTBE OJHOr0 MpHUMepa, B Cllydae paspsiaa UCTOUYHMKA 10 murtaHus B pexuMe MOCTOSHHOU
NoJa4yl TOKA WM B pEXUME IIOCTOSHHOTO IOABENEHHUS HANpSDKEHUs], €CJIU HampshKeHHe

HCTOYHHUKA IMUTAHUA 3HAYHUTCIIbHO CHUXKACTCA, MOXKET OBITh onpeaciicHa aAcrpaaansa UCTOYHHKA
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10 mutanus. Kpome TOro, B ka4ecTtse €Iie OJHOrO MpUMEpPA, B Ciaydae 3apsiaku UCcToyHuka 10
NUTAHUS, €CIHM HAINPsDKEHHE MCTOYHMKA MUTAHMS MPEKACBPEMEHHO IOBBILIAETCS, MOXKET OBITH
omnpeneneHa nerpajauus ucrounuka 10 nwuraHus. Kpome Toro, B KadecTse ewe OAHOrO
IpuMepa, B cilydae 3apsiakd UCTOYHUKA 10 muTaHus, €Ciu HanpsDKeHUEe MCTOYHUKA MUTAHUS
CHIKAETCsI, MOXeT OBITh OIpeaeseHa HeHCHpaBHOCTb ucTouHuka 10 nuranus. Kpome toro, B
Ka4uecTBe eIlle OJHOrO NMPUMepa, B ClIydae 3apsAaKd WM pa3psna uctoynuka 10 mutanus, eciu
CKOPOCTb TOBBILICHHUSI TEMIIEPATypbl UCTOUHUKA 10 MUTAHUS SBJSIETCS] BBICOKOM, MOXET OBITh
omnpeneneHa nerpajgauus ucrouHuka 10 nwuraHus. Kpome Toro, B KadecTBe elie OAHOTO
npuMepa, eciu JrOoe OIHO W3 CTENeHH CYMMAapHOW 3apsiAKH, BPEeMEHH CYMMAapHOU 3apsiIKy,
CTENEHU CYMMApHOIO paspsiia U BPEMEHM CyMMAapHOro paspsga uctodHuka 10 nuranus
NPEBBIIAET IOPOTOBOE 3HAYEHHE, MOXET ObITh OmnpezesieHa nerpajanust UcTodyHuka 10
MUTaHYSL.

[0104] (a5) [Ipumep ynpaBneHust pabOTOH HA OCHOBE TEMITEPATYPBI HCTOUHUKA MTUTAHUS

Tenmeps Oynmer omucan mnpuMep pabOThl TEHEPUPYIOLIETO BIBIXAEMbIH KOMIIOHEHT
ycTpoiictBa 100 COrnacHO HACTOSIIEMY BapUAHTY UCIIOJHEHUS CO CChUIKOW Ha OJIOK—CXeMy B
@ur. 14. Dta O10K—Ccxema MOKa3bIBAET MPUMEP YIpaBlieHHs paboTON Ha OCHOBE TEMIEpaTypbl
Thatt ICTOUHHKA MUTAHUSL.

[0105] Cuauana, B CTAJIUU S301, renepupyroinee BIbIXa€MbIii KOMIIOHEHT YCTPOMCTBO
100 ompenensier, ObUT M AETEKTUPOBAH aKT BJOXA, U BKIIIOUEH JIM nepekirodatens 30 (cMoTpu
@ur. 1). Kak Opu1o onmcaHoO BbIlIE, JETEKTUPOBAHUE aKTa BAOXa MOXKET OBITh BBIOJIHEHO HA
OCHOBE BBIXOIHOI'0O CUrHaja aatduk 20 Baoxa.

[0106] B cnyuae, korga pesyaptarom CTAINUN S301 ssnsercs «Her», renepupyroiuee
BJbIXaeMblli KOMIOHEHT ycTpoicTBO BbinosHseT CTAIMIO S311 u nocaenyrouiye craguu. 1o
Oynmer omucano Hwke. Mexay Tem, B ciyuae, korma pesynsratom CTAJIMU S301 siBnsiercs
«[la», nerekTupyeTrcsi 3ampoc HAa TIEHEpUPOBAHME ad’po30Jid MAJs IOJb30BaTeNsl. 3aTeM, B
CTAAMM S302, reHepupymoliee BIbIXaeMbIi KOMIIOHEHT YCTPOWCTBO pacCCUUTHIBAET
temnepatypy Traw HUCTOUHMKA nuTaHus. Kak onmcaHo Bbile, pacydeT Temnepatrypbl Toat
UCTOYHUKA TUTAHUS MOXKET NPEACTaBIATh COOOM MpPOLECC AETEKTUPOBAHHS TEMIIEPATypPbl
uctoyHuka 10 muTaHus TemmepaTypHbIM AATYMKOM, U MOJY4YEHHUs TeMIepaTypbl HCTOYHHKA
MUTAHUS HA OCHOBE BBIXOJHOTO CHrHaja TEMIIEPATYPHOrO NATYMKA, WA MOXKET NMPEACTABIIATh
co0ol mporecc OLEHKH TEMIIepPaTypbl HCTOYHUKA MUTAHUS HA OCHOBE 3HAYECHMS, UMEOIIEro
OTHOILIEHHE K TeMIlepaType HCTOUHUKA NMHUTAHHS, WM MOXKET MPEICTaBIATh COOOW mpouecc
IETEKTUPOBAHHS TEMIEPATyPbl HHOTO OOBEKTA, HEXKENH MCTOYHHMK MMUTAHUS, TEMIIEPATYPHBIM
JATYMKOM M OLEHKM TEMIEepaTypbl HCTOYHHKA MHUTAHUS HAa OCHOBE BBIXOJHOIO CHUTHAJIA
TEMIIEPaTypHOro aarduka. Pacuer TemmnepaTypbl HUCTOYHMKA MUTAHUS HE OIrPAHUYUBAETCS
KOHKPETHBIM CPEICTBOM, M MOXET OBbITh HCIOJb30BAHO JIOO0OE CPEACTBO, MOKA OHO MOXKET
MOJIy4aTh WIN OL€HUBATH TEKYLIYI TEMIEPATypy UCTOYHUKA TUTAHMUS.

[0107] Tlocne CTAJUU S302, B CTAHAMM S303, reHepupyroluee BAbIXaEMbIi
KOMITOHEHT ycTpoicTBO 100 onpenensier, HaXOAUTCs U TeMnepaTrypa Thaw UCTOUHUKA MUTAHUS

BO BTOPOM TEMIIEpaTypHOM J[Mana3oHe. B kauecTBe OHOro mnpumepa, Te€HEpHUpYIOllee
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BJIbIXa€Mblli KOMIIOHEHT YCTPOMCTBO OMpeNessieT, BXOAUT JIU TeMIepaTypa UCTOUHUKA MUTAHUS
B auana3oH —1 0°C<Tpa¢<60°C.

[0108] B cayuae, xorma Tpar HE HaXOAWTCA B Auamna3oHe (Ciy4ali, rae pe3yiabTaToM
CTAIMM S302 sBnsercsa «Her»), reHepupyiomiee BIbIXaeMblii KOMIIOHEHT YCTPOHCTBO
BBIOJHAET TOCJIEN0OBATENIbHOCTh ACUCTBMH Ul Cilydas, [IA€ TeMIepaTrypa sBISEeTCs
HenopmaibHoi (CTAAUU S381 u S382). Dto Oymer onmucaHO HUXKE.

[0109] Mexny tem, B ciaydae, kKorma Tprae Haxomgurtcs B nuanasoHe (ciydai, rae
pesyasratom CTAJIMU S302 sBasiercsa «/la»), zatem, B CTAIMU S304, renepupyroiee
BJIbIXa€MbIH KOMITOHEHT yCTPONUCTBO 100 BBIMOJHAET reHEPUPOBAHUE a>po30Jis. I eHepupoBaHue
a’pOo30J1s1 IPOU3BOAUTCS BBINOJHEHUEM IOJA4YU 3JIEKTPOSHepruu Ha Harpysky 125. Kontposas
NOJJa4M BJICKTPOSHEPTHH HE OrPaHUYHMBAETCS KOHKPETHBIM YIIPABIEHHEM, M MOTYT OBITh
UCTIONIB30BAHBI PA3HOOOPA3HbIE CPEACTBA KOHTPOJIS, BKIIIOYAOIINE BBIICYITIOMSIHYTBIH METO U
M3BECTHBIE B TEXHOJIOTUH CITOCOOBI.

[0110] 3arem, B CTAJZIUM S305, rerepupyroliee BAbBIXaE€MbIii KOMIIOHEHT YCTPOMCTBO
100 onpenenser, HaxoguTcsi au Temneparypa Tvaw HWCTOYHMKA NUTaHUS B MEPBOM
TeMIIEpaTypHOM 1uana3oHe. B kadecTBe mnpumepa, TeHEpHUpYIOIlee BAbIXa€MbIi KOMIIOHEHT
YCTPOMCTBO oOmpenensieT, HaXOAUTCS JIM TeMIepaTypa HCTOYHMKA IUTaHUS B JAHAIa30HE
15°C<Tpatr=60°C.

[0111] B cnywae, xorma Ttemneparypa Tbaw HCTOYHMKA NUTaHUs HAXOAMUTCS B
BBILIEYNIOMSIHYTOM TEMIIEpaTypHOM auanaszoHe (cimydail, roe pesyasratom CTAJIMM S305
spisiercst «Ja»), B CTAIUAX S306 u S307, reHepupyrolunee BABIXaeMbIH KOMITOHEHT
yctpoiictBo 100 Bbmonnser SOH-auarnoctuky, u T.A. bojee KOHKpeTHO, reHepupyrollee
BIbIXa€Mblli KOMIOHEHT ycTpoicTBO BbinonHsAeT SOH-nmarnoctuxky B CTAJMM S306, u
onpenensiet, siBysiercst i SOH paBHbIM Wi OOJBIINM, YeM MPENBAPUTEIBHO OIpeaeeHHOe
noporosoe 3Hauenue, uan Hetr, B CTA/IMM S307. ogHako AMAarHOCTUKA Jerpafallii TakKe He
OTPaHUYMBAETCSI KOHKPETHBIM YIPABJICHHUEM, M MOTYT OBITh HCIOJB30BaHBI Pa3HOOOpa3HbIE
CpencTBa KOHTPOJIS, BKJIIOUAIOLIUE BBIIIEYIIOMSHYTbII METOA M W3BECTHbIE B TEXHOJOTUU
CTHIOCOOBL

[0112] B cnyuae, korna SOH sBnsieTcss paBHbIM WM OOJNBIIUM, Y€M MPEABAPUTETHHO
ompeesieHHOe TMOporoBoe 3HaueHue (cnyuaii, roe pesynbratom CTAJIMM S307 sensiercs
«/la»), TOCKOJIBKY OIpENeseHO, YTO UCTOYHMK 10 NMHUTaHUS He SIBJISIETCS AErPagrpOBAHHBIM,
3aTeM BbINONHAIOTCS onuckiBaembie Hxke CTA UM S308 u S309.

[0113] Mexny tem, B caydae, korga SOH sBisieTCs: MEHBIIUM, Ye€M MPEIBAPUTENHHO
ompeesieHHOe TOporoBoe 3HaueHue (cnmyuaii, rae pesynbratom CTAJIMM S307 sBnsiercs
«Het»), mockonbpKy omnpeneneHo, 4To UCTOYHUK 10 MUTaHUS SIBISETCS AETpagipOBAHHBIM,
TeHEepUpYIOllee BJbIXa€MbIil KOMIIOHEHT YCTPONCTBO BBINOJHSET IOCIENI0BATENbHOCTD
neicTBuil Uit ciydasi, rae Oarapest 6buta usnomena (CTAJIMM S391-S394, cmorpu @ur. 16).
3710 OyAer onucaHo HIKE.

[0114] B cayuae, xormna B CTAJIMU S305 omnpeaeneno, uro temmeparypa Toat

HCTOYHUKA MUTAHUS HE HAXOAUTCS B BBIIEYTIOMSHYTOM TeMmnepaTypHoM auanaszone, CTA TN
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S306 u S307 nponyckarores, Tak uto SOH—nuarnoctuka He npoBoautces. Jpyrumu cioBamu, B
HacTosileM BapuaHTe ucnoiHeHuss SOH-auarHocTrka BBIMOJNHAETCS TOJBKO B Cllydae, Koraa
TeMrepatypa Thax HICTOYHMKA MUTAHUSA HAXOAUTCS B MIEPBOM TEMIIEPaTYpHOM AHAna3oHe. XOTs
0e3 OrpaHuYeHHUs, TE€HEPUPYIOLIEEe BAbIXA€MbIH KOMIIOHEHT YCTPOHCTBO MOXET OBITh
BBIIIOJIHEHO TaK, YTO B Cllydyae, KOIZa TeMIeparypa HUCTOYHMKA MUTAHUS HE HAXOAUTCS B
AMarna3oHe, TO 4To0bl MHGOPMHUPOBATH, YTO HEBO3MOXKHO BBIMOJIHHUTH AMATHOCTHUKY, BBIIAETCS
IpeBAPUTENILHO OIPEAETIeHHOE OMNOBEINeHHE (TaKoe KaK M3Iy4EHHE CBETa CBETOHM3JYYarOLINM
onokxom 40).

[0115] Omsare co cceuikoii Ha Dur. 14, 3atem, B CTAMUM S308 renepupyroiuee
BIbIXa€MbIli KOMITIOHEHT ycTpoiicTBo 100 onpenensier, ObLT M 3aBEPIICH aKT BIOXA, BHIKIIOUEH
JU TMepeKIrouaTeNb, U UCTEKJIO JIU IpelBapUTENbHO ONpesesneHHoe Bpems. B ciyuae, xorma
pesyasratom CTAJIMM S308 seisiercst «Her» (TO ecTh, ciydaid, rie akT BAOXa HE ObLI
3aBEpIICH, W MEPEKIYaTelb BKIIOYEH, U NPEABAPUTEIHHO ONpPENeIEHHOE BpeMsl HE HCTEKJIO),
reHepupylollee BIbIXaeMblii KOMIIOHEHT ycTpoiicTBo Bo3Bpamaercs k CTAJIMU S305. Mexny
TeMm, B ciuydae, korma pesyiastatoM CTAIMU S308 sensercs «a», B CTAIAUM S309
reHepHUpyIollee BIbIXaeMbIii KOMIIOHEHT yCTPONMCTBO BBINNOJIHSET I'eHepUpoBaHUE aspo3ois. B
KaueCTBE €Ille OAHOTO puMepa, B ciydae, korna pesyjapratom CTAJIUU S308 sensercs «Her»,
reHepHUpYIoLIlee BIbIXaeMbIil KOMIIOHEHT yCTpoiicTBO MokeT BepHyThess K CTAJIMU S306, HO He
k CTAAWM S305. B sToM ciyuae, MOCKOJBKY MPOLIECC YCKOPSIETCS, MOXKHO YBEIUYUTh YUCJIO
mukJIoB SOH—quarHocTuky.

[0116] CoOOTBETCTBEHHO OMHMCAHHOW BBILIE CEPUU CTAAMM, Moja4da 3JIEKTPOIHEPTUU
BBIIOJHSETCS TOJBKO B Cllydae, Koraa Temnepatypa Tvat MCTOUYHMKA NMUTAHUs HAXOAUTCS B
TEMIIEPATYPHOM JHMAarna3oOHe, B KOTOPOM BO3MOXKEH pa3psl, U [OUArHOCTHKA Jerpajaluu
BBIIOJHAETCS TOJBKO B Cllydae, Koraa Temnepatypa Tvaw MCTOUYHMKA NMUTAHUs HAXOAUTCS B
TEMIEpaTypPHOM JAMaNa3oHe, B KOTOPOM BO3MO’KHAa AMarHocTuka aerpagauuu. Ecim SOH-
OUAarHOCTHKA JOIMYyCKAeTCsl TOJbKO B YaCTH TEMIEPaTypHOro J[AMara3oHa, B KOTOPOM
nornyckaercs: paspsn ucrounuka 10 muranus, To SOH-nuarHocTHKa BBINOJHSAETCS TONBKO B
TEMIIEPaTypPHOM JMara3oHe, B KOTOPOM SIBJIIETCS MajlbIM BJIHMSIHHE, KOTOPOE OKa3bIBaeTCs
TeMIlepaTypoil UCTOYHMKA nMUTaHus. [1osToMy MOKHO noBbicUTh TOUHOCTh SOH—MarsocTuky.

[0117] (BBICTPAA 3APAIKA)

Tenepy Oymer omucana CTAJIUA S311 w nocnenyrooimme CTaauH, KOTOPBIE
BBIMOJNHAIOTCA B ciaydae, koraa pesyiaptatoM CTAZIMU S301 sBasercs «Her». CHauana, B
CTAJIMH S311, renepupyroliee BObIXaeMblii KOMIIOHEHT ycTpoiicTBo 100 merexktupyer, ObUIO
JIM MOAXOASIUIMM 3apsiiHOE YCTPOUCTBO. B ciydae, koraa mpurogHOCTb 3apsiAHOTO YCTPOMCTBA
HE JIeTEeKTUPOBaHA, TEHEPUPYIOLee BJbIXa€MbIll KOMIIOHEHT YCTPOWCTBO BO3BpalLaeTcs K
CTAMUA S301.

[0118] B cnydae, xorga Obuta JeTEKTHpPOBAaHA MPUTOAHOCTH 3aPSIAHOTO YCTPOWCTBA, B
CTAIMM S312 reHepupyrollee BIbIXa€Mbli KOMIOHEHT ycTpoiictBo 100 mnomydaer wumu
ouieHuBaeT Temneparypy Tvaw McTouHuka nutanus. [lonydenue unn oueHka temnepatypsl Toat

HCTOYHUKA MUTAHUS MOXKET OBITh BBIMOJHEHA TaKuM ke obpasom, kak B CTAJIMHN S302.
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[0119] 3arem, B CTAJIMM S313, re"epupyrolee BAbBIXa€Mblii KOMIIOHEHT YCTPOMCTBO
100 ompenenser, HaxOAWTCS JU TeMneparypa Tvaw HCTOYHMKA IHWTAHHWS B UYETBEPTOM
TEMIIEPaTypHOM Juamna3oHe. B kadecTBe mnpumepa, T'€HEpPHUPYIOIIEE BABIXAEMbI KOMIIOHEHT
YCTPOMCTBO ONpenenseT, HaXOAUTCs JIM TeMIepaTypa HCTOYHMKA IUTaHUS B JHAIAa30HE
10°C<Tpau<60°C.

[0120] B cnyuae, xoraa Temneparypa Tpag MICTOUHHKA NMUTAHUS HAXOAUTCS B JUAMA30HE
(cnyvaii, rme pesynbratom CTAJAMM S313 ssnsercs «a»), 3atrem, B CTAIAUN S314,
TeHepUpPYIOLIee BAbIXaeMblil KOMIIOHEHT ycTpoiicTBo 100 BeimosHseT ObIcTpyrO 3apsiaky. Kpome
TOTO, CKOPOCTD 3apsiAKu UIst ObIcTpoit 3apsaaku B CC—pexume MOKeT cocTaBisiTh 2C.

[0121] Mexny Tem, B ciay4ae, Korma Temmeparypa Tpraw HMCTOYHMKA MHTAHUS HeE
HaxomuTcsl B jauamnasoHe (cmydvair, rme pesyiasrarom CTAJIMM S313 sBasercs «Het),
TEHEPUPYIOLIEE BABIXA€MbIII KOMIIOHEHT YCTpOUCTBO 100 BBIMONHSAET MNOCIENOBATENBHOCTD
OEWCTBUH AT HOPMAJIBHOW 3apsAKH, HO He ObICTpOH 3apsiiku (MOCHIeNoBaTelbHOCTh OT S321,
KOTOpast OyZIeT ONrcaHa HIDKE).

[0122] Ecnu ObicTpast 3apsiaka HaunHaercs B CTAJIMU S314, zarem, 8 CTAJIUU S315,
reHepUpYIoLlee BABIXAaEMbIl KOMIIOHEHT ycTpoictBo 100 omnpenenser, HaxomauTcs Jiu
temneparypa Torat MCTOYHMKA THUTAHHS B IEPBOM TEMIIEPATYPHOM JAHAna3oHe (Hampumep,
15°C<Tpa<60°C).

[0123] B caywae, xorma Ttemneparypa Tbaw HCTOUYHMKA NUTaHUs HAXOAMUTCS B
BBILIEYIIOMSIHYTOM TEMIIEpaTypHOM auarnaszoHe (cimydvail, rae pesyiasratom CTAJIMA S313
apnsiercs «Jlay), Torna B CTAAMAX S316 u S317 reHepupyrouee BABIXa€MbIH KOMIIOHEHT
yctpoiictBo 100 Bbmonnser SOH-auarnoctuky, u T.A. bojee KOHKpeTHO, reHepupyrollee
BIbIXa€MbIli KOMIIOHEHT YycTpoicTBO BbinonHsAeT SOH-nmarnoctuxky B CTAJMM S316, u
onpenensiet, siBysiercst i SOH paBHbIM Wi OOJBIINM, YeM MPENBAPUTEIBHO OIpeaeeHHOe
noporoBoe 3Hauenue, winu HeT, B CTAJIMU S317. B cayuae, korna Tpaw HAXOOUTCS B MEPBOM
nuanaszone, CTAJIMU S316 u S317 nponyckatorcs, Tak uro SOH—quarHoctuka He POBOAUTCS.

[0124] B cnyuae, korna SOH sBnsieTcsi paBHbIM WM OOJIbIIUM, Y€M MPEABAPUTETHHO
onpeneNieHHOe TMOporoBoe 3HaueHue (cnyuaii, roe pesynbratom CTAJIMM S317 seasiercs
«/la»), TOCKOJIbKY OIpEeNeseHO, YTO UCTOYHMK 10 NMHUTaHUS He SIBJISIETCS] JAErPagrpOBAHHBIM,
3aTeM BbINONHAIOTCS onuchiBaemble Hke CTAJIUM S318 u S319.

[0125] Mexny tem, B caydae, korga SOH sBisieTCs: MEHBITUM, Ye€M MPEIBAPUTENHHO
onpeesieHHOe TOporoBoe 3HaueHue (cnmyuaii, roe pesymbratom CTAJZIMM S317 sensiercs
«Het»), mockonbKYy omnpeneneHo, 4To UCTOYHUK 10 MUTaHUS SIBISETCS AErpagipOBAHHBIM,
TeHepUpyIollee BJbIXa€Mblil KOMIIOHEHT YCTPONCTBO BBINOJHSET IOCIEI0BATENbHOCTD
nefcTBuil s ciydasi, rae Oatapes Oputa m3HomeHa (CTAIMM S391-S394, cmotpu @ur. 16).

[0126] 3arem, B CTAJIMM S318, rerepupyroliee BAbBIXa€MbIii KOMIIOHEHT YCTPOMCTBO
100 BpINONIHSIET AETEKTUPOBAHNE MIPU3HAKA 3aBEPLICHUS 3apsaku. B ciydae, korna pe3yapTaTtoM
CTAONUM S318 seusercss «Her» (To ecTh, curyauus, rae 3apsaka He Oblla 3aBepIleHa),
TreHepUPYIOIIee BIbIXa€Mbli KOMIIOHEHT YycTpoiicTBo Bo3Bpawaercs k CTAJAMM S315. B
cny4ae, xkorga pesyapratoM CTAIMHM S318 sasnsercsa «a», 8 CTAJIMHN S319 renepupyrouiee
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BJIbIXa€MbIMi KOMITIOHEHT YCTPOMCTBO 3aBEpIIAET 3apsaKy. B kauecTse elme ogHOro mpumepa, B
cinydae, koraa pesyibratom CTAJIMM S318 snsercs «Her», reHepupyroiiee BAbIXaeMbIi
KOMITOHEHT ycTpoiicTBo MoxkeT BepHyThesa k CTAJIMM S316, no ne k CTAJIMM S315. B sTom
cily4ae, IOCKOJIbKY MPOLIECC YCKOPSAETCs, MOXKHO YBEJIMUUTD Yucio HukiaoB SOH-auarnoctuky.

[0127] Kak 6bL10 onucano Bbiie, ecian SOH—auarHocTrka qomycKaeTcs: TOJbKO B YaCTH
TEMIIEPATyPHOTO AMAIa30Ha, B KOTOPOM JIONyCKaeTcs: ObICTpas 3apsiaka UcTouHuka 10 nutaHus,
T0 SOH-1arHocTiKa BBINOJIHAETCS TOJBKO B TEMIIEPATYPHOM JIHAMAa30HE, B KOTOPOM SIBJISIETCS
MaJIbIM BIIUSIHHE, KOTOPOE OKa3bIBAE€TCS TeMIepaTypoil uctounnka nuranus. [1oaTomy MOKHO
MOBBICUTH TOYHOCTh SOH—MarHocTuky.

[0128] (HOPMAJIbHAA 3APAJIKA)

B cnyuae, xorna B onucanHoii Boitne CTAIMM S313 onpeneneno, uto Temnepatypa Toat
UCTOYHMKA TUTAHUS HE HAXOAWTCS B YETBEPTOM TEMIEPaTYpPHOM JHara3oHe (Hampumep,
10°C<Tpau<60°C), B CTAAIMU S321 renepupyroiee BIbIXaeMbIii KOMIIOHEHT ycTpoicTBo 100
OTpeseNsieT, HaxOAUTCS JIU TeMmiepaTypa UCTOYHMKA nutaHus B auamnasoHe 0°C<Tpa<10°C
(reHepupyrOIIee BIbIXAaEMbIii KOMIIOHEHT YCTPONCTBO ONpenessieT, HAXOMUTCS JI TeMITepaTypa
UCTOYHUKA TIHTAaHUsI B TPEThEM TEMIIEPATypPHOM JAHMANa30He, HAa OCHOBE KOMOWHALNU
comepxkanuss CTAIMM S313 u comepxkanust CTAJIMU S321). B cnywae, korma Toae He
HaxomuTcsl B auamasoHe (curyaums, rae pesyiasratom CTAJIMM S321 senserca «Hery),
TeHEepUpYIOLlee  BJbIXa€MbIil KOMIIOHEHT YCTPONHCTBO BBINOJHSET IOCIENI0BATENbHOCTD
nevicTBUil ans ciydasi, rae Temmeparypa siisercss HeHopMmanbHOH (CTAAMHM S381 u S382,
noapoOHO omuchiBaeMble Hipke). B ciywae, korma temmeparypa Traw MCTOYHHMKA HHTAHUS
HaxoauTcs B auanasone (curyanusi, rae pesyapratom CTAJIMU S321 ssusercs «[a»), 3atem, B
CTAIUN S322 reHepupyroliee BAbIXa€Mbli KOMIOHEHT ycTpoicTBo 100 BeImonHseT
HOpMaJIbHYIO 3apsAnky. Kpome Toro, CKopocTh 3apsiaku it HopMaibHOU 3apsiaku B CC—pexume
MoxeT coctasysaTh 1C.

[0129] Ecnu HOopManbHas 3apsinka HaumHaetcss B CTAJIMU S322, 3zarem, 8 CTAJINU
S323 renepupyrolee BIbIXaeMbIil KOMIOHEHT ycTpoiictBo 100 ompenenser, HaXOOUTCS U
temneparypa Trax MCTOYHHKA THMTAHHUS B IMEPBOM TEMIIEPATYPHOM JAHANa3oHe (Hampumep,
15°C<Tpau<60°C).

[0130] B caywae, xorma Ttemneparypa Tbaw HCTOUYHMKA NUTaHUs HAXOAUTCS B
BBIIIEYIOMSIHYTOM Jauarnasone (cutyanus, rue pesynsratom CTAJIUU S323 ssnsercs «/la»), B
CTAIUAX S324 u S325 renepupyrollee BIbIXaeMblii KOMIOHEHT yCTPOHCTBO 100 BBIMOIHSET
SOH-nuarHocTuky, ¥ T.A. bonee KOHKpPeTHO, TeHepUpyIOllee BJbIXa€MbIil KOMIIOHEHT
ycTpoticteo BeinonHseT SOH—auarnoctuxy 8 CTA/IUU S324, u onpenensier, siBisiercst a1 SOH
PaBHBIM WM OOJIBIINM, Y€M MPEABAPUTEIBHO ONpPENeIEHHOE MOPOroBOE 3HAYEHHE, MIIH HET, B
CTAMUM S325. B cayuae, koraa Temmneparypa Tvat MCTOUYHUKA MUTAHUS HE HAXOAUTCS B
nepBoM nuana3oHe (cutyauus, rae pesynbratom CTAIAMU S323 seisiercs «Hery), CTAAMN
S324 u S325 nponyckatores, 1 SOH-nuarHocTuka He IPOBOJUTCS.

[0131] B cnyuae, xorga SOH sBnsieTcst paBHbBIM WM OONBLINM, Y€M IPEIBAPUTEIBHO

ompenesieHHOe TMOoporoBoe 3HaueHue (cimyuaii, rae pesynbratom CTAJZIMM S325 sBnsiercs
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«/la»), TOCKONIBKY OIpEeNeseHO, YTO UCTOYHMK 10 NMHUTaHus He SBJISIETCS AETPagHpOBAHHBIM,
3aTeM BbINONHAOTCS onucbiBaemble Hxke CTAJIUM S326 u S327.

[0132] Mexnay tem, B caydae, korga SOH sBisieTCss MEHBIIUM, Ye€M MPEIBAPUTENBHO
ompenesieHHOe MOoporoBoe 3HaueHue (cimyuaii, rae pesynbratom CTAJIMM S325 sBnsiercs
«Het»), mockosipKy omnpeneneHo, 4yTo UCTOYHUK 10 muTaHus sBISETCS AErpaglipOBAHHBIM,
TEHEPUPYIOLIEeE  BJbIXa€MbIil KOMIIOHEHT YCTPONCTBO BBINOJHAET IOCIEI0BATENbHOCTD
newcTBui 1St citydast, rae Oarapes Oputa nsHomeHa (CTAAMU S391-S394, cmotpu @ur. 16).

[0133] 3arem, B CTAJIUM S326, reHepupyroliee BAbIXaeMblii KOMIIOHEHT YCTPOMCTBO
100 BpIMONIHSIET AETEKTUPOBAHKE MPU3HAKA 3aBEPLICHUS 3apsaku. B ciydae, korna pe3yapTaToM
CTAAMN S326 sensiercss «Het» (TO ecTh, cuTyauus, rae 3apsaka He Oblia 3aBeplleHa),
reHePHUPYIOIIee BIbIXaeMbI KOMIIOHEHT ycTpoiicTBO Bosppamaercs k CTAJIMM S323. B
KaueCTBE €Ille OAHOTO IpuMepa, B cinydae, korna pesyjapratom CTAJIUU S326 sensercs «Hery,
reHepHUpYyIollee BIbIXaeMblil KOMIIOHEHT ycTpoiicTBO MoxkeT BepHyThesl K CTAJIMU S324, Ho He
k CTAIWU S323. B 3TOM ciyudae, MOCKOJIbKY MPOLIECC YCKOPSIETCS, MOXKHO YBEIUYUTDh YUCIIO
uukjioB SOH—anarnoctuku. B cnydae, korga pesyiapratom CTAJIMU S326 sBasiercst «/la», B
CTAJIUU S327 renepupyroinee BAbIXaeMblii KOMIIOHEHT YCTPONCTBO 3aBEPIIAET 3aPSIAKY.

[0134] Kak omucano Bbime, ecnu SOH-muarHocTrka IOMyCKaeTCss TOJBKO B YacTH
TEMIIEPaTypHOIo AUaNa3oHa, B KOTOPOM AOMYyCKaeTcs 3apsaka ucrounuka 10 nuranus, o SOH-
JAMAaTHOCTHKA BBIMOJHSETCS TOJBKO B TEMIIEPATYPHOM AMANa3OHe, B KOTOPOM SIBJISI€TCSI MajbIM
BJIMSIHME, KOTOpPOE OKa3bIBAETCs TEMIepaTypoll MCTOYHMKAa nuTaHus. IlosTomy MOKHO
MOBBICUTH TOUHOCTh SOH—1MarHoCTuKy.

[0135] (IIOCJIEMOBATEJILHOCTh JIEMCTBHM JJIA CJIVUASA, THE
TEMITIEPATVYPA ABJISIETC S HEHOPMAJIbBHOM)

ITocnenoBatenpHOCTb AEUCTBUN JIs1 Cilydasi, TA€ TeMIepaTypa sIBJSIETCs] HEHOPMAaJIbHOM,
MOXET TIPECTABIATh COOOMW, HampuMep, MOCIENOBATENbHOCTh NEHCTBHH, KaK MOKA3aHHYI B
@ur. 15, B KOTOPOI reHEpUPYIOLIEEe BIBIXAEMbI KOMIIOHEHT ycTpoiicTBO 100 MoxeT cHaudana
JNeTeKTUpoBaTh HeHopManbHOCTh Temmneparypsl B CTAJIMM S381, u 3aTtem BBINOJIHATH
OTIepaLIMIO TIPEKpaLeHUs 3apsAaku uian npekpamenus paspsiga B CTAINM S382. Kpome Toro, B
TAKOM YCJIOBUH, KaK yCJIOBHE, YTO AOJDKHO MPONUTHU MPEABAPUTENBHO ONPEEIeHHOE BpeMsl, UIIU
YTO TeMIlepaTypa UCTOYHUKA MUTAHUS JOJKHA BEPHYTHCS K HOPMAaJbHOMY AHWANa3oHy, 3apsaka
i paspsia, ocraHosieHHble B CTAJIMU S382, MoryT ObITh OISITH pa3peLIeHbL.

[0136] (IIOCJEJOBATEJIBHOCTh JEMCTBUIM JIJIS CIYUAS, I'JIE UICTOYHMK
IMUTAHWA BbIJT IETPAJITMPOBAH)

[TocnenoBaTenbHOCTD NEHCTBHM I CIy4Yast, I71e UCTOYHUK MUTaHUS ObLI IerpaiupOBaH,
MOJKET TMPENCTaBJIsiTh COOOH, HampuMep, MOCIeNOBATEIbHOCTh ASHCTBHIA, KaK MOKA3aHHYIO B
Qur. 16. B 3TOM npumepe, €CiM IeHEPUPYHOLEe BABIXAE€MbIM KOMIIOHEHT yCcTporcTso 100
cHauaja aerektupyer nerpamaimro Oarapen B CTAJIMU S391, zarem, B8 CTAJAUNU S392,
TeHEepUpYIOLlee BABIXAEMBbIi KOMIIOHEHT YCTPOMCTBO BBINOJHSAET OMNEPALUI0 MpPEKpaLleHHs
3apsAAKU WM NIPEKpalleHus pa3psaa.

[0137] 3arem, B CTAJIMM S393, renepupymoliee BAbBIXa€MbIii KOMIIOHEHT YCTPOMCTBO
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COXpaHsieT B 3allOMUHAIOIIEM YCTPOWCTBE BpeMs NETEKTUPOBAHMUS AEerpajaluyd HCTOYHHKA
MUTAHUS U yCJIOBUE, B KOTOpPOM Obuia nerektupoBaHa nerpaganus. 3atem, B CTAJIMM S394,
reHepHUpYIollee BAbIXaeMblli KOMIIOHEHT yCTPOMCTBO OCTaHABJINBAET cepuio onepauuil. OnHako,
B TAaKOM YCJIOBUHM, KaK 3ameHa MCTO4HuKa 10 muraHusA, cepusi onepauuil, OCTAHOBJICHHasl B
CTAJIU S394, MmoskeT ObITh OMATH pa3pelieHa.

[0138] Ecnu cpaBHHMBaThH MOCIENOBATENILHOCTh NEHCTBUN IS Cilydasi, T7ie TeMIepaTypa
SBJIAETCS. HEHOPMAJIbHOM, U NMOCJIENOBATEIbHOCTb NEHCTBUN 1UI Clly4asi, 1€ UCTOYHUK ITUTAHUSA
ObLT erpaiupoOBaH, TO MOXKHO CKa3aTh, YTO YCIOBHE Pa3peLISHHsI OMSTh 3apPSAKH WIH paspsija,
octraHoBieHHbIX B CTAJ/IUN S382, TpynHee yqoBIETBOPUTH, YEM YCJIOBUE pa3pelleHusl OMsTh
3apsAaKU UK paspsiaa, ocraHoBieHHbIX B CTA I S394.

[0139] Ecnu cpaBHMBaThH MOCIEAOBATENBHOCTD NEHCTBHUU NI Cy4asi, TNIe TeMIepaTypa
SIBJISIETCS] HECHOPMAJIBHOM, U MOCJIENOBATENBHOCTb AEUCTBUI IS Cilydasi, IIe MCTOYHUK NMUTAHUs
ObLT JerpanupoBaH, 3apsiika win paspsin, octaHoBieHHbie B CTAJIMM S382, paspemarorcs
OISITh, €CJIM T'EHEPUPYIOLLEE BJIBIXA€MbIl KOMIIOHEHT YCTPOMCTBO OCTABISAETCA KaK €CTh. Mexny
TEeM, MOJKHO CKa3aTbh, 4YTO cepus omepauwmii, ocranoBiernHas B CTAJIMUN S394, moxker ObITh
paspelleHa OmsiTh, €CJIM TeHEPUPYIOLIee BAbIXa€Mbld KOMIIOHEHT ycTponcTBo 100 octaBnsercs
KaK €CTb.

[0140] Kak omnucaHo Bbllle, €ClIM IEepBbI TeMIepaTypHbI QUana3oH HaCTPOEH
HaJUIeKamuM o0pa3oM, MoBbImaeTcss TOYHOCTh SOH—-AMarHoCTHKH, W MOXKHO HCHOJB30BATh
uctouHuk 10 muTaHWS B TeUYeHHE UIMTEJBHOTO BPEMEHH, B TO XK€ BpeMs obecmeuuBas
HazexKHOCTh. [loaTOMy nocTuraercs >3pQpexT SKOHOMUN SHEPTUMU.

[0141] Kpome Toro, ecnum HamjiexamuM oOOpa3oM HACTPOEHBbl WHAMBHIYAJbHbIE
TEeMIIEpaTypHble AMANA30HbI, NpeAoTBpalnaercs aerpagauus ucroynuka 10 nuranus. ITostomy
YIUTMHSIETCS] CPOK Ciy>KObl ncTounuka 10 nutanus, u nocturaercs 3pGexT SJKOHOMUN SHEPTUH.

[0142] (b1) derexTrpoBaHUE MPUCOESTMHEHMS 3aPSITHOTO YCTPOHCTBA MITH POYUX

B oTHomeHuu ynpaBieHUs 3apsiAKON, ISl NETEKTUPOBAHUS MPUCOECTUHEHHS 3aPsiTHOTO
yCTPOUMCTBA, U TOMY TMOMOOHOrO, MOryT OBbITh HaJIEXKAIMUM OOpPa3OM HCIOJIb30BAHbI
pasHooOpa3Hble criocoObl, U Aajiee BKpaTie OyayT onucanbl UX npumepbl. biok 250 ynpasieHus
3apsakoi (cmotpu @ur. 8) mmeer (YHKIHUIO NETEKTHPOBAHUS SJIEKTPUUECKOTO COESTUHEHHUS
MEXKITy SJIEKTPUYECKOH cXeMol 3apsimHoro yerpoiictea 200 U 3j1ekTpudeckoii cxemoii ooka 110
nuTtaHus. MeTon [eTeKTUPOBAHMS 3JIEKTPUYECKOTO COEAMHEHUs MEXIY HUMH He SBISIETCS
KOHKPETHO OTpPaHWYEHHBIM, U MOTYT OBITh TNPUMEHEHbI pas3jHuHble crocoObpl. Hampumep,
npucoenuaenne Onoka 110 muTaHUsT MOXKET ObITh NETEKTHUPOBAHO BBIIBICHHEM Pa3HOCTH
HAIPSDKEHUN MEXy Napou 3J1eKTPUYECKUX BbIBONOB 221t.

[0143] B ogHOM BapuaHTe HCIOJHEHHS MPEANOYTUTENBHO, YTO, KOTZla COEOUHSIOTCS
3apsimHoe yerporictBo 200 u 6mok 110 muranums, TOMKHO OBITH BO3MOXKHBIM OIpENeIeHHE O
MEHbBIIIeH Mepe ONHOro W3 Tuma coeauHsiemMoro Omoka 110 murtanws u Thma uctoyHuka 10
nutaHus. UtoObl OCYIECTBUTH 3TO, HAIPUMEpP, HA OCHOBE 3HAUEHHsI, HMEIOINEro OTHOLIEHHE K
3HAYEHHIO 3JIEKTPUYECKOTO CONMPOTUBIEHUS mepBoro pesucropa 150 (cmorpu @ur. 8), moxer

OBITH OmNpeneNieH 1Mo MeHbIIelW Mepe OOWH U3 THIa coenuHseMoro Osoka 110 muraHus u TUna
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ucrounrnka 10 muraHws, pasMerneHHoro B Osnoke 110 muranusa. [lpyrumu cioBamH, NepBbIe
pesucropsl 150, nMeromue pa3inuyHble 3HAYEHUS SJIEKTPUUIECKOTO COMPOTHBIIEHUS], MOTYT OBITh
pasmewieHsl B Onokax 110 muTaHMs pasiMYHBIX THUIIOB, COOTBETCTBEHHO TaK, YTO MOXXHO
onpenenuTs TUI npucoenunsemoro 6joka 110 muranus uinu ucrounuka 10 muranums. Kpowme
TOrO, 3HaY€HHE, UMEIOIEeEe OTHOLIEHUE K 3HAYEHUIO DJIEKTPUYECKOrO CONPOTHUBIIEHUS IEPBOrO
pPe3uCTOpa, MOXET IMPEACTaBIATh COOOH 3HAYEHHE SJEKTPUYECKOTO COMPOTHUBIICHHS IEPBOrO
pesuctopa 150, mnu MOXET MNPEACTABIATb BEIMYUHY MNAJCHUS HAMNPSUKEHUsT HA IIEPBOM
pesuctope 150 (pa3HOCTh TMOTEHIMANIOB), WJIH MOXET OBbITb 3HAYEHHEM TOKA, MPOXOISIIErO
yepes nepsblil pesuctop 150.

[0144] (b2) YnpaBnenue 3apsaKoit

Teneps Oynet onucaHo ynpasjeHue 3apsiakoii. Jlanee Oyner onmucaH npuMep, B KOTOPOM
orepanuu KOHTpoupyet 0ok 250 yripaBieHus 3apsaKoi 3apsaHoro ycrporictsa 200; omHaKo,
KaK ONHCAHO BbINIE, B KOHQUIYpaLWU, B KOTOPOH T'EHEPHPYIOLIEE BIBIXAEMbIi KOMIIOHEHT
yctpoiictBo 100 umeeT (DyHKUIMIO, UMEIOIIYIO OTHOIICHHE K 3apsiiKe, YMpaBJeHHE MOXKET
BBIMIOJIHATBCST PAa3sMELIEHHON B ycTpoiicTBe cxemoinl 50 ynpasnenusa. @ur. 17 npencrasisier
ONOK—CXeMy, WITFOCTPUPYIOIIYIO MPUMEP METOAA YIPABJICHUS, KOTOPOE BBITIOIHSAETCS OJIOKOM
250 ympasnenust 3apsinkod. Caawama, B CTAJIMM S401, Onok ympaBieHus 3apsaKon
nerekTupyer coequaenue 0ioka 110 muranus ¢ 3apsinHbIM ycrpoiicteom 200.

[0145] Tlocne Toro, Kak OETEKTUPOBAHO COENMHEHHE (B Cy4ae, KOrna pe3yjbTaToM
CTAONM S401 ssusercs «Ma»), 3atem, B CTAJIMN S402, Onok ympaBieHHs 3apsaKOi
MOJIy4aeT 3HA4Y€HHE, HUMEIOIEeEe OTHOLIEHHWE K 3HAYEHUIO JJIEKTPUYECKOrO CONPOTHUBJIIEHUS
nepsoro pesuctropa 150. biok ynpasieHus 3apsakol MOXKET MOJIy4aTb 3HAYEHHUs, KOTOpPBIE
HPENCTABISIIOT COOOM Pe3yNbTaThl U3MEPEHUs], MHOTOKPATHO, MO Mepe BBIOJHEHUS] U3MEPEHUS,
U T0JIy4aThb KOHEYHOE 3HAYEHUE C MCIIOJb30BAHUEM Ha UX OCHOBE CKOJB3SILErO CPEIHEro,
HEB3BELIEHHOTO CPEHEr0, WU B3BELUIEHHOI'O CPEIHEr0 3HAYECHUS UX.

[0146] 3arem, B CTAJIIM S403, Oi0K ynpaBieHUs] 3apsSAKON OMNMpeneNsieT, HyKHO JIH
U3MEHATh MPEBAPUTENIBHO OINpPEAEICHHOE YIIPABIEHUE, WM BCE B HAAJIEKALEM COCTOSHUH,
9YTOObI BBIMOJIHSATH MPEIBAPUTENIBHO OMpPEIESNICHHOE YIpaBJeHHe, Ha OCHOBE 3HAYCHUS,
HMMEIOILEr0 OTHOIIEHHUE K 3HAYEHUIO 3JIEKTPUYECKOrO COPOTUBJICHHUS.

[0147] Hanpumep, B ciydae, KOrja 3HauY€HHE, HMEOIlee OTHOIIEHHE K 3HAYEHHIO
3JIEKTPUYECKOrO CONMPOTUBJICHMs], HAXOAUTCSL BHE NMPEABAPUTENBHO ONPEAEICHHOIO IHUara3oHa,
WIA B Cly4ae, KOrJa HE YIOBJIETBOPSIETCS IMPEIBAPUTENBHO OIpPENEeNIEHHOE YyCIOBHE, OJIOK
YIPABJICHUs 3apsiAKON MOXKET HE BBINOJHATH 3apsAAKy UCTouHMKa 10 nuranus. Mexnay Tem, B
clly4ae, KOrja 3Ha4eHue, MMEIIee OTHOLIECHHE K 3HAYECHHIO 3JIEKTPUYECKOTO COMPOTUBIICHUS,
HaXOQUTCA B NPEIBAPUTEIBHO ONPENEJIEeHHOM [Hamna3sOoHe, WIM B Cly4ae, Korja
yIIOBJIETBOPSIETCS NPEABAPUTEIBHO ONPEAEICHHOE YCIOBUE, OJIOK YIIPABIEHHS 3aPSIKOH MOXKET
BBINIOJIHATDL 3apsAAKy. Jpyrumu cioBamy, YNOMSIHYTOE€ BbIIIE H3MEHEHHE IPEeABAPUTENIBHO
OTIPENIEIEHHOTO YIPABIEHHs BKIKOYAeT BHECEHHE TAaKOTO W3MEHEHHsI, YTOOBI HE BBINOJHATH
nporecc 3apsakd. B sToil curyanmu, B ciydae, KOrga ONPEAeNeHO, 4To OJIOK yIpaBiIeHUs

3ap${zu<0171 ABJBKICTCA HCHAJIC)KAIIUM, HJIN OJIOK NHATAHMS HE SIBJISIETCS MNOAJIMHHBIM, IOCKOJIbKY
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TOK 3apsAOKU HE MEPEAeTCsi, MOXKET OBbITh PEAOTBPAIEHO BOZHUKHOBEHNE HEUCTIPABHOCTH.

[0148] Kpome Toro, Hapsigy C 3THM, HU3MEHEHUE MPEABAPUTEIBHO OINpPEAETICHHOTO
YIPaBJICHUs] MOKET MPEACTABIATh COOOH MO MEHbIIEH Mepe OJHO U3 U3MEHEHUsS] 3HAYEHUS TOKa
1N 3apsiAKY, W3MEHEHHUs CKOPOCTH 3apsiiKu U M3MEHEHMs] NMPOAOJIKUTENBbHOCTU 3apsaku. B
Ka4eCcTBe KOHKPETHOTO TIpuMepa, B OJHOM BapUAHTE WCIOJHEHUS MPEANOYTUTENBHO
ompenensate Tun Onoka 110 mutaHus wiaM uctodyHuka 10 THMTaHWS HAa OCHOBE 3HAYEHUS,
UMEIOLIET0 OTHOIIEHHE K 3HA4YEHUI0 OJEKTPUYECKOTO CONPOTHUBIICHUS, TaK, YTO MOXKHO
U3MEHHUTb BEJIMYHHY 3apsTHOTO TOKa COOOpasHO ompeaejeHHOMy Tury. Hampumep, B 3TOM
cJly4ae CTAHOBUTCSI BO3MO)KHBIM BBITIOJTHEHHE YIIPABJICHUS 3apsiikoi Ha uctouHuke 10 mutaHus
COOTBETCTBEHHO OBICTPOH 3apsiike C 3apsIHBIM TOKOM C BBICOKOU CKOPOCTBIO, PAaBHOH HITH
Oonbureit, yem 2C, WM BBINONHATH YIPaBICHUE HOPMAJbHOW 3apsiikoi Ha ucTouHuKe 10
IIUTAHUS, KOTOPBI HE COOTBETCTBYET OBICTPOH 3apsiake, C 3apsOHbIM TOKOM TIPH HU3KOH
CKOpPOCTH, paBHON WK MeHblei, yem 1C.

[0149] 3atem, B CTAIMU S404, Gnok ynpaBlieHUs 3apsAKOH MOJy4aer 3HaUYeHUE Voan
HanpspkeHus: ucrouyHnka nutanus. 3areM, B CTAJIMM S405, Onok ympaBieHUs 3apsaKoi
OTIpefieNiseT, SIBJISIETCS JIM NOJNyUEeHHOE 3HauUeHUe Vpart HANPSDKEHUS HCTOYHUKA MTUTaHUSI PABHBIM
Wi OONBIINM, YeM TPEABAPUTENHHO OINpPENeICHHOE HANPSKeHHE NEPEKITIOUeHHs], WIN HeT.
HanpspkeHne nepeximroueHus mpeacTaBisieT coO0H MOporoBoe 3HaUeHUE ISl Pa3IeIeHUs] CEKITHN
3apsAAKU TPU MOCTOSIHHON BenmnuuHe Toka (CC—3apsinky) M CEeKIUU 3apsiiku MPH MOCTOSTHHOM
HanpspkeHuun (CV-—3apsioku), M XOTd KOHKPETHOE YMCICHHOE 3HA4YeHWe HampsDKeHUs
NEPEKITIOUEHUs] He SIBJIAETCS KOHKPETHO OrPaHWYEHHBIM, OHO MOJXET ObITh, HAmpuMep, B
nuanasone mexnay 4,0 Bu 4,1 B.

[0150] B cnyuae, xorna 3HaueHUE Vypat HAMPSDKEHUS WCTOYHMKA MUTAHUS SIBJISETCS
MEHBIIUM, 4Ye€M HamnpsDkeHHe nepekiroueHus (ciydaii, rae pesynsratom CTAJIMM S405
apnsercss «Her»), BbImonHsieTcs 3apsaka npu mnocTrossHHON BennuuHe Toka (CC—3apsiakxa)
(CTAJIUA S406). B cnyuae, korna 3Ha4eHUE Vg HAMPSDKEHUS MUCTOYHUKA MMUTAHUS SIBJISIETCSI
paBHBIM WM OONBLINM, Y€M HampsDKeHUe nepexmoueHus (ciyyait, rae pesyiasratom CTAJIUU
S405 sBnsietcst «Jlay), BBIMOJNHSAETCS 3apsiika NPU MOCTOSHHOM Hampspkennn (CV-—3apsinka)
(CTAMA S407). Kpome TOro, B pexXuMe 3apsiiKH MPU MOCTOSTHHOM HAIPSDKEHHH, N0 Mepe
pa3BUTHs TIpoLlecca 3apsiiKU, BO3pAcCTaeT HampshkeHHe HCTOYHMKA MHUTAHUS, U CHIDKAETCs
pasHUL]Aa MeXAy HanpssKeHHEM MCTOYHMKA IUTAHUS U HalpsDKeHHEeM 3apsiiku, Tak, 4To
CHUKAETCsl 3apsHBIN TOK.

[0151] B cnyuae, korma 3apsinka Obula Ha4yaTa B PEXXUME 3apsiAKH NPU MTOCTOSTHHOM
Hanpsbkenuu, B CTAJZIMM S408 Onok ymopaBieHUs 3apsiiKOH ONpenessieT, SBIAeTCS JIn
3apsAAHBIM TOK PaBHBIM WJIM MEHBLINM, YeM MpPeIBAapPUTENIbHO OIpeleNIeHHbI TOK OKOHYaHUs
3apsakn. Kpome Toro, 3apsigHbIi TOK MOXKeT ObITh mojydeH patdukomM 230  Toka,
NPEAYCMOTPEHHBIM B 3apsiAHOM yctporictBe 200. B ciydae, korna 3apsiiHbIii TOK SIBJISIETCS
Oosee BBICOKMM, Ye€M MPEABAPUTENIBHO ONpPENETIeHHBbIH TOK OKOHYAaHMA 3apsaku (Ciydai, rae
pesyasratom CTAJIUU S408 sBrsierca «Her»), 050k ynpaBieHus 3apsiikoil COXpaHseT 3apsiiKy

B PEKUME 3apsaAAKU IIPpU MOCTOAHHOM HAIIPSAKCHUU. B Cllydac, Korga 3ap;{z[an‘i TOK SABJIACTCA
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PaBHBIM HJIH MEHBIIUM, YeM MPEABAPUTEIHHO ONPEAETICHHbIN TOK OKOHYaHUS 3apsSAKH (CIydai,
rae pesynbratom CTAJIMU S408 sBnsiercs «/la»), 650k ynpaBiIeHus 3apsiiKOi ONpenenseT, YTo
UCTOYHUK 10 mUTaHMs MOJHOCTBIO 3apsikeH, U npekpamuaet 3apsaaky (CTAIMA S409).

[0152] Kpome TOro, KOHEYHO, B KaueCTBE YCJOBMs MNPEKPAILEHUS 3apsiiKH, MOMHMO
3apsITHOTO TOKA, MOTYT OBITh UCIIOJIB30BAHBI BPEMsl OT Havalsla 3apsKy B PEKUME 3apsSAKH TpH
NOCTOSIHHOW BeJIMYMHE TOKAa WM Hadana 3apsAikd B peXUMe 3apsaKd MpU TMOCTOSHHOM
HANPsKEHUH, 3HAYCHWE HANpPsDKEHUs MCTOYHMKA MUTAHUA, 3HAUYEHUE TeMIepaTypbl HCTOUYHUKA
MUTAHUSA, U T.1.

[0153] XoTst BapuaHT OCYLIECTBJIEHHs] HACTOSINErO M300peTeHus: ObUT OMHCAH BBILIE CO
CCBUIKOM Ha 4YepTeXH, HaCTosIee H300peTeHrne MOXKeT ObIThb HaaNexkamuM o0pa3oM
MOIU(HUIIMPOBAHO O€3 BHIXOAA 33 MPEIEIIbI CMBICJIA HACTOSIIETO H300PETeHNUSI.

[0154] Hanpuwmep, B Onok—cxeme corijacHo Pur. 14, B mpuHIHNE TPU JOMYIIEHUH
MpoLecca, KOTOPBIM BBIMOJHSAETCS €OuHCTBeHHOW cxemoi ympaenenus, B CTAJJUU S313
CHayayla OMpeneNseTcs, BO3MOXHA JIM ObICTpas 3apsaka (YeTBepThIH TeMIlepaTypHBIN
OWamna3oH), W B Ciiydae, Koraa ObIcTpas 3apsigka HeBo3MmoxkHa, 3ateM, B CTAJIMM S321,
OTIpenesieTCs, BO3MOJKHA JIM HOpMaJbHast 3apsiika (TpeTHil TeMnepaTypHbIi quamna3oH). OgHako
3apsaHoe  yCcTporcTBO 200 MOKeT OBbITh BBIMIONHEHO ISl ONPENEICHUs, HAXOIUTCS JIU
TEMIIepaTypa UCTOYHUKA MUTAHUS B YETBEPTOM TEMIIEPATypPHOM AMAINA30HE, U BBINOJHEHUS
OBICTPON 3apsAKH B ClIydae, KOTrZa pe3yJbTaTOM ONpeAeNeHus sBisiercs «Jla», U BBINOIHEHUs
HOPMAJIBHOU 3apsAIKH B Cllydae, KOraa pe3yJbTaToM onpenenenus sisisercs «Her».

[0155] (AETEKTUPOBAHHE MAJIOI'O OCTATOYHOI'O YPOBHA 3APAA C
HUCIIOJIb30BAHHEM HAIIPSDKEHU A 3AMKHY TOM LIEITH)

B @®ur. 18A mpocTo MOKa3aHO COEAUHEHUE MEKAY HUCTOYHUKOM 10 mnuraHus u
Harpy3kod 125. 3HaueHHMe HANpsOKEHUS HCTOYHHMKA NHUTAHUA M3MepseTcs Mexay o0ouMH
KOHLIJaMH HCTOYHMKa 10 mnuTaHus, HampuMmep, MEXAYy CTOPOHOH BBICOKOTO MOTEHLMAIA
ucrounnka 10 muTaHus (MMEOINEH TakOH »Ke MOTeHUual, Kak Ha y3ine 156 B @ur. 6) u
3a3emuieHreM (roTeHuan y3na 154 B @ur. 4 CTAHOBUTCS TO CYLIECTBY TAKUM K€, KaK HYJIEBOU
NOTEHIMAJ), JAAaTYMKOM 02 HampspkeHus, W 5Ta MHQOpMauus mnepenmaercs Ha cxemy S0
ynpasienus. [lonaua snextposHepruu or uctounuka 10 nuranus Ha Harpys3ky 125 ynpasinsercs
BKJIFOUEHHEM U BBIKIFOYEHUEM NIEPBOro Nepekarodarens 172.

[0156] B cocrosinuu, rae mepBbli NepeKIrovaTeb 172 BBIKIIOUEH, 3JEKTPOIHEPTUSl Ha
Harpy3ky 125 He mnomsoaurca. HampsokeHne HMCTOYHMKA NUTAHUSA, KOTOPOE M3MEPSIETCs
JaTYUKOM 62 HampsiKeHHs B 3TO BpeMsl, Ha3biBaeTcs HamnpspkeHueM OCV pasoMkHyTOil nenu. B
COCTOSIHMM, [IZl€ MepBbll MNepexymodarens 172 Biiaro4YeH, Ha Harpysky 125 nopgsoautcs
sJeKkTposHeprus. HampsbkeHne HWCTOYHMKA TUTaHMWs, KOTOPOE U3MEpsieTcs AaT4uKoM 02
HaNpsDKEHUs B 3TO Bpewsl, HasbiBaeTcs HamnpspkeHueM CCV 3amknyTtol nenu. Ilpu naeanbHoi
nogaue snekrposHeprad OCV u CCV ABISIFOTCS OMWHAKOBBIMH, OJHAKO MPHU (HAKTUIECKOM
NOJBEICHUH JIEKTPOSHEPTUH, TAKOM KaK OT OaTrapeu, BCIEACTBHE BHYTPEHHETO COMPOTUBIICHUS
u emkoctH HarpspkeHrne CCV 3aMKHYTO# nemnu siBisiercst Oonee HU3KUM, yeM HampsikeHue OCV

pasomkuyToii nermu. Hampsokenne CCV 3aMKHYTOH 1enu siBisieTcsi Oojiee HU3ZKUM, UYeM
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HanpspkeHne OCV pa3oMKHYTOH Lienmy, Ha BEJUYMHY NOTEPH, OOYCIIOBJICHHOW BHYTPEHHUM
COTPOTUBJIEHUEM U €MKOCTBIO.

[0157] ®ur. 18B npencrasnseT BUI, WTIOCTPUPYIOIINI 5KBUBAJIEHTHYIO MOAEIb CXEMbI
ucrounuka nuraHus. Kak nokazano B @ur. 18B, ucrounuk 10 nuranus (Oatapesr) MokeT
paccMaTpuBaTbCs Kak MOJENb, BBINOJHEHHas coequHeHueM Epyw (UmeanbHbII HCTOYHUK
NUTaHKs) U napauienbHold RC—1Lenpio «pe3sncTop—KOHIEHCATOP»), COCTABICHHONH BHYTPEHHHM
CONPOTUBJICHUEM, 3HAYEHHE CONPOTUBJIEHHUS KOTOPOIO MpPEnCTaBiIeHO KakK Rimp, peaKTUBHBIM
COIPOTHBJIEHHUEM, 3HAYCHUE COMPOTHUBIICHUS] KOTOPOro 0003HAYEHO KaK REpL, M 3JIeKTpHUECKUM
IBYXCJIOWHBIM KOHJIEHCATOPOM, 3HAUY€HHE EeMKOCTH Koroporo moka3zaHo kak Cepr, B
nocnenosaTenbHoM coequHeHnn. Hanpspkenne OCV pazoMkHyTOH nienu uctoynuka 10 nutaHus
CTaHOBUTCS paBHBIM Egay, 11 Hanpspkenne CCV 3aMkHyTOH 1enH (Vimeas) HCTOUHUKA 10 muTaHus
MOJKeT OBITh OMUCAHO CIenyomuM BripakeHnem 1.

[0158] (Beipaskenue 1)

Vieas = Epaer — 8 imp — O€ppL (1}

[0159] B Beipaxennn 1 AFEimp mpencraBisier norepro (TaJeHUE HAMpPSDKEHUs) BO
BHYTpEHHeM comnpoTuBieHnd, u AEgppL mpencrasnser mnotepro (MafeHUe HANPSDKEHHs) B
napauienpbHoit RC—uenu cornacuo @ur. 18B.

[0160] Paspsinubiii Tok wucrouHuka 10 mnuraHus cHavana nporekaeT B CepL, u
NoCTeNeHHO npoTekaeT B RepL, Mo mepe nporekanus npouecca 3apsaku CepL. Ha ocHoBe 3Toro
aBneHns Boipaxxenne 1 Moxer ObITh mepenucaHo B cienyouee Breipaskenue 2.

[0161] (Beipaxenue 2)

i
Voeas(t) = Bouae = 10) - Rom = 1(0) - Repy {1 = exp (- ——1} (2}
EDLVEDL
I(t) mpencraBnsieT paspsiiHbI TOK MCTOYHMKA 10 mUTaHMS, ¥ MOXKET OBITH OIMHCaH
cnenyromuM Beipaxenuem 3.
[0162] (Beipaskenue 3)

E
1) = = (3)

Rimp + Repr - {1 - exp ("m)] + Ryre

B Bripaxxenun 3 Ruytr NpeAcCTaBiaseT 3HAYEHUE DSJIEKTPUYECKOrO COMPOTUBIIECHUS
Harpysku 125.

[0163] 13 Beipaxkenus 3 3HaueHue 1(0) paspsmHOro toka mcrounwka 10 muTaHus B
MOMEHT BpeMeHH (t=0) HemoCpenCTBEHHO MOCe BKIIIOYEHHUS nepekmouatens 172 MoxkeT ObITh
OMNMCAHO Kak cieayruee Beipaxenue 4.

[0164] (Beipaxenue 4)

E.Batt
oy =— 28 (4
Rimp + Rura
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[0165] U3 Bripaxxenus 2 u Beipaskenust 4 HanpsokeHHE Vmeas(0) nctounnka 10 nuranus B
MOMEHT BpeMmeHH (t=0) HemoCpenCTBEHHO MOCJe BKIIIOYEHHUS nepekimouates 172 MoxkeT ObITh
OMNMCAaHO Kak cieayruee Beipaxenue 5.

[0166] (Beipaxenue 5)

R
Vrneas(0} = E. iTRRmR " Enare (5}
g

[0167] Mesxny Tem, u3 Beipaskenus 3 3Ha4eHHE pa3psIHOTO TOKa UCTOYHUKA 10 muTaHus
B MOMEHT BPEMEHH, B KOTOPBIH t SIBJSIETCS] 3HAYUTENbHO 0OJiee BBHICOKHM, Ye€M MPOU3BEICHHE
Repr u CepL, MOskeT OBITh OMUCAHO KakK creAyrouee BoipakeHue 6.

[0168] (Beipaskenue 6)

'EE[H'['
fim (e} = {6)
IEI."IREELEEpt—"FW R!T‘I‘lp + HEDL + RHTH

[0169] U3 Beipakenus 2 u Bripaskenust 6 HanpsokeHUE Vineas(t) icTounuka 10 mutaHus B
MOMEHT BPEMEHH, B KOTOPBIH t SBISIETCS 3HAUUTENBHO OoJiee BBICOKHM, YeM npon3BeneHne RepL
1 CepL, MOXKET OBITh OMUCAHO Kak clieayromiee Beipakenue 7.

[0170] (Beipaskenue 7)

RHTH
tim Vieaskt) = - F {7)
i fREpLCEDL —+He meas[ J Rfmp + Repr + By Bate

[0171] Mexny npounm, Repr 1 CepL SIBJASIIOTCS O4€Hb MajibiMH BeanuuHamu. [losTomy
cienyeT OTMETUThb, YTO IOCJE BKIKYEHHUs Nepekiarodaresss 172 Ha OTHOCUTEIBHO paHHEH
CTauM 3HaY€HHE Pa3pAAHOrO TOKAa MCTOYHMKA 10 MUTAHUSA U HANPSDKEHUE Vmeas(t) 3aMKHYTOMN
uenu uctouyHuka 10 muTaHMA CXOAATCS K 3Ha4YeHUsAM BeipaxkeHus 6 u Brlpaxenus 7,
COOTBETCTBEHHO.

[0172] Kak omumcaHno Bbime, HanpsokeHue CCV 3aMkHyTOH 1emu (Vimeas) BCTOUHHKA 10
NUTAHUST TIOJIy4aeTCss BBIYUTAHUEM TMAJEHUS HAMPSDKEHHs, OOYCJIOBJICHHOTO BHYTPEHHUM
COMpOTHBJIEHHEM Rimp (KOTOpOE HE OUEHb CYIIECTBEHHO 3aBHCUT OT BPEMEHH) M MaJCHUS
HanpspKeHusi, 0O0ycloBlieHHOro mapauteabHoii RC—mempro (KOTOpoe BecbMa 3aBHCHT OT
Bpemenn), u3 HanpspkeHuss OCV pasomknyToil nenu (Egax). t mpencrasisieT Bpemst HOABEACHUS
snektposHeprud, U RepL*CepL NpencTaBiseT BPEMEHHYIO KOHCTAHTY T (Takke Ha3bIBAEMYIO
«BpeMeHeM penakcanun»). M3menenne nHanpspkerns OCV pa3soMKHYTOH LenmH CO BpEeMEHEM
SIBJIIETCSI IPUMEPHO TAKUM, Kak rpaduk B @ur. 19.

[0173] @ur. 20 mpexncraBiasieT BUA, WUIOCTPUPYIOIIMM B3aUMOCBS3b MEXIY
JNETEKTUPOBAHUEM BJOXAa U YNPABJICHHEM HCTOYHHKOM nuTaHusA. Kak nokasano B @ur. 20 B
KaueCTBE MPUMePa, FTEHEPUPYIOLIEE BABIXAEMbII KOMIIOHEHT YCTPONUCTBO COMIACHO HACTOSLIEMY
M300pETEHHNIO BBITIOJHEHO TaK, YTOOBI CHaYaja BBIMOJHATh AeTekTupoBaHue Hanpsbkerus OCV
Pa3OMKHYTOH LieNM B MOMEHT tl BpeMeHH, U 3aTeM BBINOJNHATh AETEKTUPOBAHUE HANPSKEHUS
CCV 3amkHyTOl Llenu B MOMEHT t2 BpeMeHH. B cutyauun perekruposanus Hanpspkenus CCV

3aMKHYTOﬁ Oemu, YTOOBI ACTCKTUPOBATDL HAIPSXKCHUC, NMPUJIAracTCs UMITyJIbCHOC HAIPSKECHUC,
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U TIPENNOYTHTEIBHO, YTOOBI BpEMs €ro MPUJIOKEeHUs1 ObUIO HACTPOCHO HA TaKOE BPEMS, UTO He
TeHEepUPOBAJICS HUKAKOH a3p030Jib, U HE MPOUCXOAUI Ype3MepHbIil paspsaa. bonee KOHKpeTHO, B
Ka4ecTBe NMpPHMEPa, BpeMs NPUIIOKEHHMs MOXET COCTaBJATh 5 MCEK HIIM MeHee, uiu, Oonee
NpeAnoUTUTENbHO, 1 Mcek unu MeHee. Kpome TOro, BpemMsi NPUIOKEHUS HMITYJBCHOTO
HaNpsDKEHUs U1 JAETeKTUPOBAHMs HAIpsDKEHHsT MOXKeT ObITb 0ojiee KOPOTKHM, UeM
MUHUMAaJbHOE BpeMs, KOTOpoe sBisercs mnpueminemMbiM B PWM-ynpasnenun, koropoe
BBINOJIHSETCS OT BpEMeHH t3.

[0174] Tlocne sToro, BO BpeMsi t3, BBINOJHAETCS HACTPOMKA TMPOAOIKUTEIHBHOCTH
BKJIFOUEHHUS, U HAYMHAETCS IMOJBENEHHE DJEKTPOIHepruu. XOTd OKOHYAHHE [0/a4yu
AJIEKTPOIHEPTHH MOXKET OBITh BBIOJHEHO B JIFOOOW MOMEHT BpPEMEHH, B 3TOM IpHUMEpE,
3aBeplIaeTcsi BO Bpemsi t4, B OTBET Ha JeTEKTUpPOBaHHE OKOHYaHus Baoxa. Kpome Toro,
NOJBEICHUE 3JIEKTPOIHEPTUH MOXKET OBbITh 3aKOHUEHO NPHU YCJIOBUH, YTO JOJDKHO TPOWUTH
NpeIBAPUTENBHO ONpEeAeNieHHOe BpeMsi Iocjie Havyaja I[oJadyud 3JeKTposHepruu. B
aJIbTEPHATHBHOM BapUaHTE, MIO/IBEICHHIE HJIEKTPOIHEPTUH MOXKET OBITh 3aKOHYEHO MPH YCIOBHH,
YTO JOJDKHO OBITH JIETEKTUPOBAHO JIEOOOE OOCTOSATENBCTBO M3 OKOHYAHMS BJOXa M HUCTEYCHUS
IIPEBAPUTENBLHO OINPEIEIEHHOIO BPEMEHH.

Kaxk nokaszano B @ur. 20, a umenHo, HanpsbkeHue CCV 3aMkHyTOMH 1ienu uctoyHuka 10
NUTaHUsl MOJy4aeTcs Nepes MOJABENECHUEM 3JIEKTPOIHEPruu AJis UCMApEeHUs WM pacHblICHMs
MCTOYHHUKA BIBIXa€MOIO KOMIIOHEHTA.

[0175] Kpome Toro, B oTHoueHun nonyudeHus HanpspkeHuss OCV pa3oMkHyTON LemnH
w/unn HanpspkeHust CCV 3aMKHYTOH LienH, U3MepeHHe MOXKET ObITh MPOBEAEHO ABa WK Oonee
pa3, He TOJBKO OAHOKpaTHO. bonee xkoHKpeTHO, mockonbky Ha HampsbkeHue CCV 3amMKHYyTOH
LeNu BJMUAET BHYTPEHHEE CONPOTUBICHUE M JJIEKTPUYECKUN JABOWHON CJIOH, 3HaueHue
HAIPsDKEHUS 3aMKHYTOH LienH ¢ OOJbIneil BEPOSITHOCTBIO SIBJISIETCS IOAJIUHHBIM CPABHUTEJNIBHO C
HanpspkeHneM OCV  pasomknytoit nenu. IlosTomy sBisiercst Oosiee TIPEANIOYTUTENBHBIM
usmepenre Hanpspkenuss CCV 3aMkHyTO# mermu nBa wiu Oonee pas. bojee TOro, mockojbKy
3HaueHue HampsbkeHHss OCV  pa3soMKHYTON LeNM Takke Cllerka BapbUpyeT, H3MepeHUe
HanpsokeHust OCV pa3oMKHYTOH 1ernu MOXKeT ObITh BBITIOJHEHO J1BA WU OoJiee pas.

[0176] B cnyuae BhInonHeHus kak usMepeHus: HampsbkeHus OCV pa3soMkHyTO# Liemnwy,
Tak 1 m3MepeHus: HanpspkeHust CCV 3aMkHyTOH 1ienu nBa wim Oosee pas, H3MEPEHUE MOXKET
IIPOBOAUTLCS OIMHAKOBOE YHUCJO pa3. B anpTepHATUBHOM BapuaHTe, YUCIO [UKJIOB U3MEPEHUs
HanpspkeHus: CCV 3aMKHYTOH Lenu MOXKeT ObITh OONbIINM. B KauecTBe KOHKPETHOTO NpuMepa,
korga 4ucio pa3 usMmepenus Hanpsbkenuss CCV  3amkHyTod wpemm cocraBimsier N (N
MPeCTaBiIsieT Lejioe 4uciao or 1 u Oonbine), U 4ucio pa3 usMmepeHus: HanpsokeHus OCV
pa3oMKkHyTOH nenu cocrasisier M (M mpencrasinsieT nesoe 4yucyo ot 1 u Oomnblie), n3MepeHue
HAINPSDKEHUST MOXKET BBIMIOJIHATBECS Tak, uTo N siBistercss OOmpimM, ueM M. Ecnu nsmepenue
HaNPSDKEHUS BBIMNOJHSETCs, KaK OMUCAHO BbIIIE, MOKHO IOJIy4aTh HajaJexallue 3HA4eHUs 3a
KOpPOTKOE€ BpEMsl, yUWUTbIBasi BMECT€ C TE€M BEJIWYMHY BapUallud 3HAUEHUS KaXAOro W3
HanpspkeHuss OCV pasomkHyToi nenu u HanpsikeHust CCV 3aMKHYTOM Lienu.

[0177] Meton mosiyueHusi OMHOTO 3HAYEHUs] HANPSDKEHUs (XapakTEepHOTO 3HAYEHUs) U3
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MHOT'OYHCJIEHHBIX U3MEPEHHBIX 3HAYEHUH HE SIBIIETCS OrPaHMUEHHBIM KOHKPETHBIM CIIOCOOOM,
U MOTyT OBITh NPUMEHEHBI pa3NuyHble crnocoObl. Hampumep, MOryt ObITH HCIIONB30BAHbBI
METONbI C NPUMEHEHHEM CPEIHEr0 3HA4YEeHUs, MEANAHHOTO 3HAuUeHMs, WJIM MOJbl, U METOJa
BBINOJIHEHHSI, HATIPUMEP, KOPPEKIUH, TPOBOAMMON Ha ONpeNeIeHHOE 3HAaUeHHE.

[0178] Kpome TOro, B KauecTBe elle OJHOTO MpHUMeEpa, B Cliydae, Koraa HeoOXOAMMO
npujaraTb UMIyJIbCHOE HAMPsKEHUE K JII00ON OqHOMN Harpyske, usmepenue HampspkeHust CCV
3aMKHYTOH IIeTIH MOXKET OBITh NMPOBENEHO OAHOKpaTHO. Mexny Tem, B cilydae, KOrja HET
HEOOXOIMMOCTH B TPWIOKEHHHM HMMITYJbCHOTO HAmpsiKeHusi, uaMepenue Hampstkenuss CCV
3aMKHYTOH Ilenmu MO)KeT ObITh TPOBENEHO aBa wiu Oonee pas. B Hacrosimem BapuaHTe
UCTIOJIHEHUSI CIIEAyeT OTMETHUTh, YTO YUCIO pa3 u3Mepenus: Hanpspkerns CCV 3aMKHYTOH Lenu
SIBJIIETCSI MEHBIIUM, YeM YHCIIO pa3 nusMepenus HanpspkeHue OCV pa3oMKHYTOH Lienu.

[0179] H3mepeHre 3HAYEHHs] HAMPSDKEHUS MOMKET OBITh BBITOJHEHO B CJIEIYIOIIUX
pexxumax. (1) B oTHOmEHMH W3MEpEeHUs HANpPsOKEHHs] 3aMKHYTOH IIeTH, TOCiIe TOro, Kak
ucrouHuk 10 muranus u Harpy3ka 125 oOpa3oBaiu COCTOSHIE 3aMKHYTOH LEMH, €CJIU MPOXOIUT
BpeMs1 pejlakcaunu (BPEMEHHAsl KOHCTAHTA T), BBIMOJIHAETCS N3MEPEHUE 3HAYSHHs HAPSKEHUS
(marmpumep, cmotpu ¢aszy Phl B @ur. 19). Kak onucano BeIle, HEMOCPEICTBEHHO TMOCJE TOTO,
kKak OpUta copMHpoBaHA 3aMKHyTas Ielb, KOrja TOK mpoTrekaer B cropoHy CepL
SKBHUBAJIEHTHOrO kKoHTypa B @ur. 18B, u Tem cambiM nporekaeT 3apsnaka CepL, TOK MOCTENEHHO
npoTrekaer B CTOpoHY RepL. 3HaueHue HampsDKEHUs, KOTOPOE H3MEpPSIETCs, WU3MEHSIeTCs OT
3HA4YEeHUs] COrNIacHO BhIpaskeHHMIO 5 10 3HA4YEHUs COMIACHO BbIpakeHUIO 7 MO Mepe Te4eHUs
BpeMeHH. Jlpyrumu crnoBaMM, HETNOCPEACTBEHHO Iociie (OPMHPOBAHUS 3aMKHYTOH ILenu
3HaYeHHE HANpsDKEHUs, KOTOPOE U3MEPSIETCs], MOCTENEHHO CHIKAETCSl OT 3HAY€HUs COIJIACHO
Beipaxxenuro 5, M CBOAMTCA K 3Ha4YeHHUIO corjacHo Beipaxenuo 7. Ecniu usmepenue
BBIMOJIHAETCS TI0CJ€ HMCTEYEHUS BPEMEHHU peJlakcallud, KakK OIMCAHO BbIIIE, CTAHOBUTCS
BO3MOJKHOH IOJIy4eHUE 3HAUEHMs HAINpPSDKEHUS 3aMKHYTOH LeNmu B CTAOMIBHOM COCTOSIHUM.
UroObl monyuuTh OoOJiee TOUHOE 3HAYCHUE, M3MEPEHHE MOXKET MPOBOAUTHCS MO HUCTEUEHHH
BpeMeHH 1,51, Mo ucteyeHun BpeMeHu 21T, WK 10 UCTEYEHUN BPpEMEHU 3T.

[0180] Kpome TOro, Bpemsi penakcaiuu T MOXKeT ObITh MOJYYEHO MO CHEelU(pUKALUN
ucrouHruka 10 MUTaHWS, WIK MOXKET ObITh 3KCIEPHMEHTAJIBHO IMOJYYEHO C HCIOJIb30BAHUEM
metona AC—umnenanca (meron auarpamm Koyn—Koyna), u Tomy nomoOHoOro.

[0181] Kpome Toro, (i1) B ciiy4ae M3MepeHHs 3HAUCHHs HAPSDKEHUS [1Ba Wi OoJjiee pas,
NPEANOYTUTENbHO HACTPAUBaTh BPEMsl NETEKTHPOBAHHMA Ha Ooyiee JINTENbHOE, YeM BpeMs
penakcanuy (BpeMeHHass KOHCTaHTa tT) (Hampumep, cmotpu (asy Ph2 B Pur. 19). Ecmm
U3MEPEHHE BBINIOJHIETCS B TE€UeHHE Oosiee IJIMTEIBHOTO BPEMEHH, Y€M BpPEMS pelaKcaluu
(BpeMeHHasT KOHCTAHTa T), NOJYyYaeTcss 3HAUYCHUE HAIPSDKEHHs, CTaOWIM3HPOBAHHOE Ha
NPOTSDKEHUH TEYEHUSI BPEMEHH pelakcannu. I103TOMy MOXKHO TOJTYyYUTh 3HAYEHHE HANPSKEHUS
3aMKHYTOH IIeM HA OCHOBE CTaOMJIBHOTO 3HaueHusi. Kpome Toro, kaxplii 3 BapHaHTOB (1) U
(11) MOeT OBITh BBITIOJHEH IO OTAEJBHOCTH, WM MOXKET OBITh UCTIOJTHEHA X KOMOWHALIHA.

[0182] (YTIPABJIEHME ITOJIAYEN HA HATPY3KY COI''TACHO OCTATOUYHOMY
YPOBHIO 3APAJIA BATAPEN)
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Tenepsr Oymer onmcaHa B3aWMOCBS3b MEXAY OCTaTOUYHBIM YPOBHEM 3apsna Oartapew u
yIOpaBleHUEM IOadu Ha HArpy3ky co ccbuikoil Ha @ur. 21 u Qur. 22A-22C. Qur. 21
NPEACTABISIET KPUBYIO, WIUIIOCTPUPYIOIIYIO XapaKTePUCTHKH paspsga BTOPHYHOW Oartapew,
IPUMEHUMON B KaueCcTBE€ HCTOYHMKA NMHTAHUSA, U BEPTHKAJbHAsl OCb NPEACTABISAET 3HAUCHHE
HaNPsDKEHUS] MCTOYHMKA NUTAHUSA, U TOPU3OHTAJbHASL OChb IMPEACTABISET 4Yachl NMPUMEHEHMUs
(KOTOpBIE MOXKHO paccMaTpUBaTh Kak CKOPOCTb paspsina). Kpome Toro, 3HaueHue HampspKeHHs
WCTOYHHMKA NUTAHUSI MOXKET NMPEACTaBIATh COOOH 3HaueHue JI0OOro OAHOTO W3 HANpPSDKEHHS
OCV pazomknyToii nenn u HanpspkeHus CCV 3amkayToit uenu. B wactHocTn, ®@ur. 21 B
cilydae, KOrJa 3HaYeHHe HANPSIKeHUS UCTOYHHUKA TUTAHHS MPENCTaBIsieT COOOH HampshKeHUE
OCV  pa3omMkHyTOH ILlemu, TakKXe MOXET paccMaTpuUBaTbCs KakK  IPeNCTaBIISIOLIAsT
XapaKTEPUCTUKY COCTOSTHHSI 3apsa OTHOCUTENIbHO HampspkeHust pasomkHytod nemu (SOC—
OCV—xapaxrepuctuky). Hanee SOC-OCV—xapakrepucTtrika Oyaer onucaHa kak npumep. Kak
ObUIO OMHUCAHO BBIIE, HANMpPHMEP, B ClIy4ae BTOPUYHOH Oarapeu, TakOW Kak JUTHI—HOH
akkymyssitop, kpuasi SOC—-OCV—xapakTepUCTHKU BKIIOYAET HAYaJbHYIO CEKLUHUIO0 (Korma
OCTaTOYHBII YPOBEHb 3apsiia BBICOK), B KOTOPOHW 3HAYEHHE HAINPSUKEHHS WCTOYHHMKA MUTAHUS
OTHOCHUTENIbHO OBICTPO CHIDKAETCSI MO Mepe HUCIOJIb30BaHUs OaTapew, CEKIHUI0 miato (koraa
OCTaTOYHBII YPOBEHb 3apsiia CPEIHHI), B KOTOPOM BapHaLlUsl 3HAYCHUS HANPSDKEHUS] HCTOUHUKA
NIUTAHUS] CTAHOBHUTCS CIa00H, M KOHEYHYIO CEKLHIO (KOTZla OCTATOYHBIN YPOBEHb 3apsiaa HU30K),
B KOTOPOH 3HAYE€HHE HAIPSDKEHHs] NUCTOYHMKA MUTAHUS OTHOCUTEIBHO OBICTPO CHMIKAETCS TI0
Mepe npuMeHenus Oatapeu. B mpumepe cormacao @ur. 21, cumsosel P1, P2 u P3 nokasansl B
HAa4YaJbHOW CEKLMH, CEeKLUH IUIATO M KOHEYHOW CeKLUUH, COOTBEeTCTBEHHO. Kpome Toro, P2
NPEACTABIISIET TOUKY, KOTOPasi HAXOAUTCS BO BTOPOI MOJOBUHE CEKIMHU TUIATO U OY€Hb OJIM3KO K
cepenuHe CeKUUH IIato (To ectb, P2 nMeeT OTHOCHUTENBbHO Majloe 3HAYE€HUE HAaNpsKEeHUs
MCTOYHUKA MUTAHUS B CEKLIUH ILJIATO).

[0183] Cekuus miaTo O3HA4YaeT CEKLMIO, B KOTOPOW Bapualysl 3HAYEHUS HAIPSDKEHHS
UCTOYHUKA IUTAHHUS COOTBETCTBEHHO OCTATOYHOM eMKocTU sBysieTcs: Manoil. [lockonbky
CTeNEeHb BapHalMU 3aBUCUT JIaXKe OT COCTaBa Oaraped U TOMy MOAOOHOro, HET HEOOXOIUMOCTH
OTPaHUYMBATBCS KOHKPETHBIM 3HaudeHueM. Hampumep, cexuus, B KOTOpPOW 3Ha4yeHHE
HaNpsDKEeHUsT UCTOYHKMKAa muTanust cocrapiseT oT 0,01 go 0,005 (V/%) (Hanpumep, Bapuarus
3HAYSHHsI HATIPSDKEHMS B Cyvae, koraa cocrosinue 3apsaa (SOC) Bapbupyert Ha 1%, cocraBisier
ot 0,01 no 0,005) wiu MeHee, MOXKeT ObITh OIpenesieHa Kak cekuus miato. Kpome toro, cexiusi,
B KOTOpOH Ha BeNWYMHY IUIOC Wi MHUHYC OT 15% no 30% OTHOCUTENbHO TOYKH, B KOTOPOH
Bapuallisl 3HAYEHUs HANpPSDKEHUS MWCTOYHUKA MUTaHUs CooTBeTcTBeHHO Bapuanuu SOC
SIBJIIETCSI MUHUMAJIBHOW, MOXET OBbITh OmpesesieHa Kak cekius mato. Kpome toro, cekuwms, B
KOTOpPOH 3HayeHHE HANpsOKEHUs HMCTOYHHMKA IUTAHUS SIBJSETCA IO CYIIECTBY IOCTOSHHBIM
He3aBucuMo oT Bapuaunu SOC, MoxkeT ObITh OnpereneHa Kak CEeKIHsI IIIaTo.

[0184] CornacHo ympaBJieHHIO ToJadell Ha Harpys3ky, KOTOpPO€ 311eCh OIUCHIBAETCS, B
OJTHOM BapHUaHTEe HUCHOJHEHUs u3Mepsiercss HanpsbkeHne CCV 3aMKHYTOH LienM, U Ha OCHOBE
HANpPsDKEHUS] 3aMKHYTOH LIENMH KOPPEKTUPYETCs 3HaueHue Win (opMa BOJHBI MPHIIAraeMoro K

Harpyske HanpsbkeHus. Hampumep, MokeT OBITb CKOPPEKTHPOBAaH IO MEHbLIEH Mepe OuH
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napaMeTp M3 IIHPHHBI HMMIYJbCA, MPOAOJKUTENBbHOCTH BKIIIOUEHHS, CPEIHEro 3HaueHus,
NENCTBYIOLErO 3HA4YCHMs, 3HAUYEHUs HAIpPsDKEHUS W BPEMEHM TPHIIOKEHUs HaIpPsDKEHUS,
MOJIBOAMMOTIO K Harpy3Ke, WM MaKCUMaJbHOTO 3HAUEHUs] BPEMEHU MPUIIOKEHUS.

[0185] Ve Obuto omucaHo co ccbuikoit Ha Pur. 10, YTO B ciiyyae BBITIOJHEHUS MOAAYU
3JIEKTPO3HEPTUU OT UCTOYHMKA NMUTAHUS HA HArpy3Ky, €CIU 3HAYeHHE HAIpPSDKEHUs NCTOYHUKA
IIUTaHUsl SIBJISIETCS OTHOCUTENBHO BBICOKMM, BBIMOJHAETCSl YNpaBiI€HUE sl COKPALICHMs
NPOJOJUKUTEIBHOCTH BKIJIFOUEHHs (Cy)KEHHEeM INHUPWUHBI HMITYJbCOB), M KOTJAa 3HAYEHHE
HaNpPSOKEHUS. HMCTOYHUKA TUTAHUS CHU)KAETCS, BBIMOJHSETCS YIPaBJICHUE IJIsl YBEJIUYCHHUS
NPOOJDKUTEIBPHOCTH BKJIIOUEHUS! (TIOBBIIIEHUEM MIMPUHBI HMMITYJIbCOB), U €CIH 3HAYCHUE
HaNpsOKEHUS WCTOYHUKA IMUTAHUS CTAaHOBUTCS pPaBHBIM WM MEHBIIUM, 4YeM 3HaueHUe,
MOJly4YE€HHOE BBIYUTAHMEM A U3 HampsDKEHHUs MOJHOTO 3apsifa, SJEKTPOIHEpPrusi MoAaeTcs o
100%-no#i mponosmxurenbHOCThIO BKitodeHuss (CTAIMA S103 B @ur. 11). Bonee Toro,
yIpaBlieHHe 3aBepIIeHHEM MOJauM 3JIEKTPO3HEPrMH Ha OCHOBE BPEMEHM BBIKIIFOUEHMS TaKKe
ObLIO omucaHo co cchuikoi Ha @ur. 9. Tenepp Oyner ONMMCAHO YHpPAaBIEHUE, BKIIIOYAIOIIEE
KOHTPOJIb HA NPOTSKEHUU BPEMEHH BBIKJIIOUEHHUS] HA OCHOBE HAIPSDKEHUs UCTOYHUKA MUTAHUS
(ranpspxenust CCV 3aMKHYTOH 1IeTH).

[0186] ®ur. 22A nokas3biBaeT PWM-ynpaBneHne B HadalbHON CEKLUHU. 37€Chb, B
OTHOIIEHUH U3MEPEHHOTO 3HaUeHHsl V1, yCTaHaBIUBaeTcsl (fopMa BOJHBI, UIMEIOIIAsi OTHOLICHNE
JUIMTENIBHOCTH HUMIyJibca K mnepuoay nostopeHuss Menbwie 100. IIpeanonaraercs, dro
MaKCHMaJIbHOE BpeMsl MNPHWIOKEHUs, KOTOPOE MpeAcTaBisieT coOOW Bpems, Korma JJINTCS
NPUJIOKEHNE HANPSDKEHMs, ObIO HACTPOEHO HAa TPENBAPHUTEIBHO ONPENETICHHOE BPEMS tmax.
bonee Toro, 370 MaKCUMaJIbHOE BPEMSI tmax NPUIIOKEHUS] COOTBETCTBYET BPEMEHU BBIKIIFOUEHHUS,
OMMCAaHHOMY €O CChUIKOM Ha Pur. 9. Ha ocHOBE 3TOro ycioBusi KOJIMUYECTBO 3JIEKTPOIHEPTHUH,
KOTOpPOE MOABOAMTCS K HAPY3KE, MOJKET ObITh OMUCAHO cieayromuM Boeipakenuem 8.1. 3necs D
NPEACTABIAECT NPOAODKUTEIPHOCTh BKIKOYEHMs], U R mpeacraBiser 3HauYe€HUE CONMPOTUBIICHUS
Harpy3Ku.

[0187] (Beipaskenue 8)

¥,
Wit =V, X2 XD X tnax (8. 1)

V
W*tzlfzxﬁzxrmx (8. 2)

I¥.
Ww:ﬁxﬁxmm+m[& 3)

[0188] 3arem, ecnu ocTaTOYHBIN YpOBEHb 3apsna OaTapen CHIDKAETCS U MEPEXOIUT B
CEKILIIO IJIATO HAIPSDKEHUs! OaTaper, MPOAOJDKUTEIbHOCTD BKIIFOUEHNS (IIUPHUHA UMITYJIbCA) IS
PWM-ynpaBnenus ycraHaBiuBaeTcs Ha Oosbliiee 3HAUYE€HHE, YeM B HadaibHOH cekuuu. Ilo
Mepe CHIDKEHMs HamnpspkeHusi Oarapeu, Oojiee KOHKPETHO, BOJNM3M BTOPOH IOJIOBHUHBI CEKLIUU

1aTo (CTOpOHA, Ha KOTOPOH OCTaTOYHBIN YPOBEHB 3apsia OaTtapeu sIBISIeTCS MEHBIINM), YTOOBI
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BBITIOJTHSITh TIOCTOSTHHOE YIIPABJICHHE MOAa4Yel 3JIeKTPOIHepTrun, MoxkeT norpedosarbest 100%—
Hasl IPOAOJLKUTENBHOCTD BKIrOUeHus1. dur. 22B nokaseiBaecr PWM-ynpasnenue B Touke P2, To
€CTb, BOMIM3M BTOPOW MOJIOBUHBI CEKLMHU IUIATO. B 3TOM mpumepe, B OTHOIIEHUH H3MEPEHHOTO
3HaueHHs V7 HaNpsDKEHUs UCTOYHMKA MUTAaHMA (MEHbLIEero, 4yeM V1), yCTaHaBiIMBaeTcs Gpopma
BXOAHOro curHana, umeromas 100%—Hyl0 NDpPOXOKUTENBHOCTh BKIOUeHHA. KoauduecTBo
HJIEKTPOSHEPTHH, KOTOpasi MOABOAMTCS K HArpy3Ke, MOXKET OBITh ONHCAHO BBIMIEYKA3aHHBIM
Bripaxxenuem 8.2. B HacTOsieM BapHaHTE MCIIOJIHEHUS HACTPOWKa (POPMBI BXOAHOTO CHUTHAJIA
MOXKET BBIMOJIHATBCA TaK, YTO KOJUYECTBO OJJEKTPOIHEPTHH, KOTOPOE IMOJY4daeTCs COTJIACHO
Bripaxkenuro 8.2, 1 KOIMUYECTBO 3JIEKTPOIHEPTUH, KOTOPOE MOJy4aeTCs COMacHO BripaxeHuro
8.1, CTaHOBATCA OJWMHAKOBBIMM MJIM IO CYLIECTBY OJMHAaKOBbIMU. Kpome TOro, B ogHOM
BapUAHTE OCYLIECTBJICHUs HACTOSIIETO M300peTeHUs, n3MeHeHne (HOPMbI BOJHBI HATIPSKEHUS,
MOJIBOJJUMOTO K Harpy3Kke COrJIACHO OCTAaTOYHOMY YPOBHIO 3apsina 6arapeu, mpeacTaBisieT coOoi
OIMH W3 TEXHUYECKUX IPU3HAKOB. B ciydae, kOorma HamnpsbkeHHE SIBISIETCS BBICOKMM Ha
NPOTSDKEHUH BCEH CEKLIMU IUIATO, NMPOAODKUTENBHOCTD BKIIIOUEHHSI MOXKET OBITh HACTPOEHA Ha
MeHbINyK0 BennmduHy, yeM 100%, Ha TpPOTSIKEHHUH BCEW CEKIUHU IJIaTO, WU MOXKET OBbITh
HACTPOCHAa HA MEHbBINYI0 BenuduHy, dyeMm 100%, Ha Ha4albHOM Yy4YacTKEe CEKIUHU IUIATO, U
coctaBysATe 100%, ecnm HampspkeHHe OaTaped CHIDKAeTCs M JIOXOIUT A0 BTOPOW ITOJIOBHHBI
CEKIIMH TUIATO, WJIK MOXET ObITh HACTpOoeHO Ha 100% 1o BCel ceKLuu 1miaTo.

[0189] ®ur. 22C mnoxka3piBaer PWM-ynpaBneHne B KOHEUHOW CeKIMM (CEKIHH, B
KOTOPOH OCTAaTOUHBIA YPOBEHB 3apsizia siBjsAeTcs: Oojiee HU3KUM, YeM B CEKLUH Iato). B sTom
npuUMepe, B OTHOLIEHUH W3MEPEHHOro HampsDKeHHs V3 (MEHbIIero, ueM V3), YCTaHABIMBAETCS
dopma BxomHoro curHama, wumeromas 100%-Hy©0 NOPOAOJDKUTENBHOCTh  BKIIKOYEHMUS.
Konu4ecTBo 3JIeKTPOIHEPTUH, KOTOpas MOABOAMTCS K HArpy3ke, MOXKET OBITb OIHCAHO
BbIIIEyKa3aHHbIM Brlpaxenuem 8.3. B 3ToM pexume ynpaBieHHs MakCUMAalbHOE BPEMs tmax
SIBJISIETCS] TIPOJUICHHBIM Ha JOTOJIHUTEIbHOE BpeMs o. JIONOJHUTENbHOE BpeMsl 0. MOXKET OBITh
HACTPOEHO TAaK, YTO KOJMYECTBO 3JIEKTPOIHEPTUU, KOTOPOE MOABOAUTCS COMIACHO BhIpaskeHUIo
8.3, CTAHOBUTCS TAKWUM >K€, WIH MO CYLIECTBY TAaKUM K€, KaK KOJIHWYECTBO B3JIEKTPOIHEPIHH,
noaBoauMoe coryiacHO Beipaxkenuto 8.1, Bripakenuro 8.2, mmm tomy nomoOHomy. pyrumu
CJIOBaMHM, B HACTOSLEM BapHUaHTE WCIIOJHEHMs, KOTJa OCTAaTOYHBbIM ypOBEHb 3apsiAa SIBISIETCS
MEHBIINM, Y€M 3HAYE€HHUE B CEKLIMM IIaTO, MAKCUMAJIBHOE BpEMsl MPUIIOKEHUs YBEIMUUBAETCS
TaK, YTO HArpy3ka NMPUBOAMTCS B AEHCTBHE B T€UEHHE OoJiee ITUTENbHOTO BpeMeHu. [losTomy,
JlaXke KOrAa OCTaTOYHBIN YPOBEHD 3apsifa SABJIAETCS HU3KUM, MOKHO BBITIOJIHATh FEHEPUPOBAHUE
a3po30Jis1 (MPUMEPHO) MOAOOHO CEKIIMH ILIATO.

[0190] B oTHOMmIEHUH HACTPOWKU 3HAYEHMs HATIPSKEHUS] HCTOYHUKA MUTAaHUS HA Ha4yajlo
no0aBJIEHNs TOTIOJIHUTENIPHOTO BPEMEHH O, B OJHOM BapUaHTE HCIIOJHEHUs, B OTHOLICHUH
3HAYEHHs HAIpsDKEHHsT Oataped, NP KOTOPOM IPOAOJDKUTENBHOCTh BKIIFOUEHHS JOCTHIAeT
100% mpu PWM-—ymnpaBneHn#, BO3MOKHO H00aBJIEHUE OMOJIHUTENEHOTO BPEMEHH O TaK, YTO
KOJIMYECTBO DJJIEKTPOOHEPIMU CTAHOBUTCA TAaKUM K€, KakK IPHU KOHTPOJIBHOM 3HA4Y€HUHU
HaIpPsDKEHUs] UCTOYHUKA nuTaHusa. Kpome TOro, HacTpolKa MOXKET BBINOJHATBCS TaK, 4TO B

Clly4ae HENPEepPBhIBHOIO MOABEACHUS 3JeKTposHepruu co 100%—HON npoAOIKUTEIBHOCTBIO
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BKJIFOYEHHUS] B TEUEHUE BPEMEHH tmax, B TO 7K€ BPEMs CMHUPSAACH C HEAOCTATKOM 1O HEKOTOPOM
CTENEHU KOJIMYECTBA DJIEKTPOSHEPIUHU, €CJIU HANpsDKEHWE HMCTOYHUKA IUTAHUS Majaer 1o
HANpsDKEHUsl, TMPU  KOTOPOM  HEAOCTATOK  KOJIMYECTBA  JJIEKTPOSHEPIMM  CTAHOBHUTCS
HEMPUEMJIEMBIM, HANPUMED, HAINpPSDKEHUEM, KOIJa KOJMYECTBO JJIEKTPOIHEPIHU IOCTUraeT
IpeBapUTENIbHO ONpeaeIeHHON BennunHbl (Hanpumep, 90%, 80%, 70%, unu ToMy momoOHO),
no0aBysieTcsl NONOJHUTENbHOE BpeMsl 0. B anbTepHaTHBHOM BapHaHTE, HACTPOHKA MOJKET
BBINOJIHATBHCS TaK, YTO JONOJHUTENIBHOE BpeMs O JOOABISETCS, €CIU HaNpsDKeHWe MCTOYHHKA
MUTAHUST JOCTUTAeT KOHEUHOrO HANPSDKEHUS B CEKUUHU IUIATO (XOTS MPEANOYTUTEbHBIM
seisiercst CCV, BMecTO Hero MoxeT ObITh ucnojibzoBano OCV).

[0191] Kpome TOro, B OTHOLIEHHMH PACIIUPEHHOIO MAaKCUMAaJbHOIO BpPEMEHU
NPUIOKEHUS (tmaxT0), MOXKET ObITh HACTPOEH BEPXHHU MpeneN BpeMeHU. J[pyruMu cloBamw,
MOKeT OBITh MPEJOTBPAINEHO PACIIUPEHHE MAKCHMAJbHOTO BPEMEHHM NPUIOKEHHUS tmax 32
IIpPeNeIIbl ONPEAEIEHHOIO BEPXHEro NMPEeAeia BpEMEHH.

[0192] (ITOJIYUEHUE HATIPSDKEHUS PABOMKHY TOU LIEIN U HAITPSDKEHUA
3AMKHYTOH LEITU, U ITPUMEP ITOCJIEJIOBATEJILHOI'O YIIPABJIEHH S PABOTON)

@ur. 23 npeacTaBisieT NPUMEP XOAA MOCAEAOBATEIbHOIO YIIPABIECHHUS N€HEPUPYIOIINM
BJIbIXa€MbIll KOMIIOHEHT YCTPOWCTBOM. | '€Hepupyrouee BAbIXa€MbI KOMIIOHEHT YCTPONCTBO
COTJIACHO HACTOSILIIEMY BAapHAHTy HCIOJHEHUS MOXKET MPEACTABISTh COOOH yCTPOHCTBO,
KOTOPOE BBINOJIHAET YIPABJICHHE, KakK MMOKa3aHo B dur. 23.

[0193] Cuauana, B CTAJIUU S501, reHepupyroinee BAbIXa€Mblii KOMIIOHEHT YCTPOMCTBO
100 ompenenser, ObUT M AETEKTUPOBAH aKT BJOXA, U BKIJIIOUEH JIM nepekirouatensd 30 (cMoTpu
@ur. 1). Kak Opu1o onmcaHo BbIlIE, JETEKTUPOBAHUE aKTa BIOXAa MOXET INMPEACTABIATh COOOMH
BBISIBJICHWE HAa OCHOBE BBIXOAHOIO CUrHaia natdyuka 20 Bgoxa. B cimyuae, korzna pesynbraTom
sToro seisercss «Her», reHepupyroliee BABIXAEMbII KOMIIOHEHT YCTPOMCTBO IOBTOPSET
CTAOUIO S501;, Torma xak B ciydae «Jla», 3arem, B CTAJIMMU S502, renepupymoriee
BJIbIXa€MbI} KOMIIOHEHT YCTPONCTBO aKTUBUPYET TAMED.

[0194] Tlocne aktuBupoBanusi Tatimepa, 3atem, B CTAJZIMM S503, renepupyroiiee
BIBIXaeMbIi KOMIIOHEHT ycrpoiictBo 100 BbemonHser mnonydeHue Hampspkeuss OCV
Pa3OMKHYTOH menu. B 3TOH cTaguu, KaK OMUCAHO BBILIE, MOJYYEHHE MOXKET ObITh BBIMIOJHEHA
TOJIbKO OJHOKPAaTHO, WM MOXET ObITh BBIMOJNHATBCS IBa WM Oojee pa3. B kauectse
KOHKPETHOIO TIpUMepa, Ha OCHOBE OJHOTO WJIM MHOTHMX IOJIYYEHHBIX 3HAYEHHH, COOOpa3HO
HEOOXOIMMOCTH, MOXKET OBITh IOJNIYYEHO OJHO XapaKTEPUCTHYECKOE 3HAYCHHE HANpPSKEHUS
MCTOYHUKA NMUTAHUS BBIBEACHUEM CPEIHETO 3HAUSHHSI U TOMY MTOJIOOHOTO.

[0195] 3arem, B CTAJIUM S504, rerepupyroliee BAbBIXa€MbIii KOMIIOHEHT YCTPOMCTBO
omnpezaenser, mnpesblliaeT Ju  HampsbkeHue OCV  pa3oMKHYTOH 1LienM  IpeIBapUTENbHO
OTIpezieNIeHHOE KOHTPOJIbHOE 3HaUeHHe. 3/1€Ch 3TO MPEeBAPUTENBHO OINPEIeTICHHOE KOHTPOJIbHOE
3HaueHHe (HA3bIBAEMOE «BTOPHIM KOHTPOJBHBIM 3HAYEHHEM» C Y4YE€TOM B3aHUMOCBSI3U C
ONMUCaHWEM B NyHKTax (GopMyibl H300pETEHUs]) MOXKET IMPENCTaBisATb COOOH KOHTPOJBbHOE
3HauY€HUe JUIsl ONpeNleNIeHHs], BBIMOIHATD JIM ONMMCBhIBAEMYIO HUKE NosyueHue HanpspkeHuss CCV

SaMKHYTOI\/’I OCIm. BTOpOG KOHTPOJIbHOC 3HAYCHUEC HE OrpaHUYINBACTCS KOHKPETHBIM 3HAYCHUCM,
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U MOXET COCTaBJIATh, Hanpumep, 3,45 B. B ogHOM BapuaHTe UCIOJHEHMs B Ka4e€CTBE BTOPOIO
KOHTPOJIBHOT'O 3HAYEHHUS] MOKET ObITh HCIIOJIb30BAHO KOHEYHOE HAIPsDKEHHE B CEKIUH IUIATO,
KOTZla OCTAaTOYHBIH YpPOBEHb 3apsina OaTapen IpencTaBieH 3HaueHueMm HampspkeHust OCV
PAa3OMKHYTOH LieNMU. JTO BTOPOE KOHTPOJbHOE 3HAYEHHE, MMEIOLIee OTHOLIEHHE K 3HAYEHHIO
HanpspkeHuss OCV pa3oMKHYTOH LienmH, MOXET ObITb HACTPOEHO Ha BEJWYMHY, PaBHYIO WU
OONBIIYIO, YeM HamlpsDKEHUE MPEKPALeHHsT pa3psia.

[0196] B cnyuae, korma pesyabratom CTAJIMM S504 ssnsercs «Jla», 3arem
TeHEepPUPYIOIIee BIbIXa€Mblil KOMIIOHEHT yCTpoiicTBO BKimouaer paspsnueiii FET 8 CTAIMNU
S505, u BemonHser nonydenne HanpstkeHuss CCV 3amknyToi nenu B CTAJIWMN S506. Jlaxe B
STOW CTaaUM MOJyYeHHE 3HAUEHHs HANPSDKEHHS MOKET OBbITh BBITIOJIHEHA TOJIBKO OJHOKPATHO,
Wi MoxkeT ObITh mpoBeneHa naBa win Oonee pa3. CoobOpasHO HEOOXOIUMOCTH, OJIHO
XapaKTEPUCTHUECKOE 3HAYEHHE BEJIMYMHBI HAMPSDKEHWs HCTOYHHKA MHUTAHUS MOXKET OBbITh
NOJIYYeHO BBIBEACHUEM CpPEOHErO 3HAYEHHMs] HJIH TOMY MOJOOHOrO0 € HCHOJb30BAHUEM
MOJIyYEHHBIX 3HAUEHUH.

[0197] B cnyuae, korga pesyapratrom CTAINUN S504 ssnsercs «Her», renepupyroinee
BJIbIXa€MbIll KOMIIOHEHT YCTPOWCTBO BBINOJHIET MOCIEA0BATEIbHOCTh AEHUCTBUN IS Ciydas,
rne OCTaTouHbIi ypoBeHb 3apsima Hu3ok (CTAAMA S521). B kadectBe 3TOiM
NOCJIEIOBATEIbHOCTH, HAmNpUMep, MOXeT OBITh BBIIAHO TpEAynpexaeHue o 3apsanke. B
HACTOALIEM BapUaHTE WCIIOJNHEHHUs, KaK OINCAHO BBILE, B Clydae, KOIZAAa pe3yJbTaToOM
CTAIMN S504 ssnsercs «Her» (To ecth, ciyuall, rae M3MepeHHOE 3HAUYEHUE HANpPSKEHUS
Pa3sOMKHYTOH LE€NU SBISETCS PaBHbIM MM MEHBLIMM, Y€M BTOPO€ KOHTPOJBHOE 3HAUEHHE
(marmpumep, 3,45 B)), caenyromas cranus, TO ecThb, noiaydeHue HanpsbkeHus CCV 3aMkHyTOR
Leny, He BbINOJHseTCs. To ecTh, B ciydae, KOraa Mojy4deHHoe 3HadeHue HampspkeHus OCV
Pa3OMKHYTOH LENM sIBJIAETCS PABHBIM WM MEHBIIUM, Y€M BTOPOE€ KOHTPOJIbHOE 3HAYECHMUE,
OTpEeAeNAeTCs, YTO MCTOYHMK 10 MUTaHUs HAXOAUTHCA B COCTOSHMM HHU3KOTO OCTATOYHOTO
ypoBHs 3apsna, HamnpspbkeHne CCV 3aMKHYTOH Ienu He MOJydaercsi, U TakKe IMPOBOIUTCS
cpaBHeHue HampspkeHus CCV 3aMKHYTOM LiemM M MEpBOr0 KOHTPOJBHOTO 3HAUEHUs, Kak
onucbiBaeTcs Huke. [1lo3ToMy npenoTBpalnarTcs HeHYKHbIE ONepaLiy U pas3psia.

[0198] 3atem, B CTAJZIUM S507, reHepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPOMCTBO
OTIpefeNiseT, MpeBbIIaeT U noaydeHHoe HanpspbkeHne CCV 3aMKHYTOH Lienu MpeBapUTeNbHO
OTIPENeICHHOEe KOHTPOJIbHOE 3HaueHHe (Ha3bIBAEMOE «IIePBBIM KOHTPOJIbHBIM 3HAYEHHEM)).
IlepBoe KOHTpPOJIbHOE 3HAYEHHE HE OTPAHUYHMBAETCS KOHKPETHOH BEIMYMHOHN, U MOXKET OBITb,
Hanpumep, 3,00 B, Gornee HU3KOe, YeM BTOpOE KOHTPOJIbHOE 3HadeHue. Kak OmMMCaHO BhIIIE,
Hanpsbkenne CCV  3aMkHYTOH wLenu siBisiercss Oosee Hu3kuM, 4eM HampspkeHne OCV
pasoMknyTOoii mermu. Ilo 3TOH mNpUYMHE NPEANIOUTUTENBHO, YTOOBI TEPBOE KOHTPOIJBHOE
3HaYeHHe OBUIO MEHBIINUM, YE€M BTOPOE KOHTPOJbHOE 3HAUEHUE.

[0199] Kpome Toro, B @wur. 24, nokazan npumep (e3, Korma Temrneparypa UCTOYHHKA
MUTAHUS TIPENCTaBsieT COOOW KOMHATHYIO TeMmIeparypy), B kortopom Hampsikenne CCV
3aMKHYTOH LIENH NPEBBIIIAET MMEePBOe KOHTPOJbHOE 3HadeHue (Hampumep, 3,00 B). B @ur. 24

TaKXKe MOoKazaHel npuMep (el, korma Temmeparypa MCTOUYHUKA NMHUTAHUS NPEACTaBIsAEeT COOOMN
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KOMHATHYIO TEMIIEpaTypy), B kotopoM HanpsbkeHne CCV 3aMKHyTOH 1M MPEBBILIAET BTOPOE
KOHTpOJIbHOE 3HaueHue (Hampumep, 3,40 B), u npumep (e2), B kotopom Hampspkenune CCV
3aMKHYTOH LIeTH sABJsieTCs OoJiee HU3KMM, YeM BTOPOE KOHTPOJIbHOE 3HadeHue. B npumepe (e3),
KaK MOKa3aHo cTpenkoi ol, 3Hauenune HanpskeHus CCV 3aMKHYTON LieNH sIBJISE€TCS MEHBLINM,
YeM 3HAYCHHE HANpPSDKEHUs PA3OMKHYTOM LENU, Ha BEIUYMHY, COOTBETCTBYIOILYH MNaJACHUIO
HaINpspKeHus, OOYCIIOBJIEHHOMY BHYTPEHHHM COIPOTHUBIEHHEM U 3JIEKTPHYECKUM IBOHHBIM
cnoeMm (Takxke HaspiBaeMoMmy IR-manenuem). Bosnee Toro, mpumep (e4) orpaskaer CHTYyaLHio,
KOIr/la Temreparypa HCTOYHMKA NUTaHUs sABiIseTcs HU3koil. Korma temmepartypa MCTOYHMKA
MUTAHUS SIBJSIETCS. HU3KOM, OCKOJIbKY MOBBILIAKOTCS BHYTPEHHEE CONPOTUBJICHUE U PEAKTUBHOE
CONPOTHUBJIEHHUE, KaK TMOKa3aHO CTPEIKOW 02, MPOUCXOAUT aomnojHurenbHoe IR—maneHue, Ttak
YTO 3HAYECHHUE HANPSKEHNUsI CTAHOBUTCS] MAJIBIM 3HAUYE€HUEM.

[0200] B omHOM BapuwaHTe HCIOJHEHUS MPEINOYTHUTENBHO, YTOOBI BBIMIEYIIOMSHYTOE
NepBOe KOHTPOJIbHOE 3HAu€HHe OBbLIO HACTPOEHO HAa MEHBLIVIO BEJIMYHMHY, YeM 3HA4YCHUE
HANpsDKEHUs] TpeKpaiieHus: paspsaa (Hampumep, 3,2 B). IlpuumHa COCTOMT B TOM, YTOOBI
JNETEKTUPOBATb HEJOCTATOK BBIXOJAHOW MOIIHOCTH MCTOYHMKA 10 muTaHMs, KOrjga Temmeparypa
UCTOYHUKA TUTAHUS sBiseTcs Hu3ko. Jlaxke ecnu no 3HadeHuro HanpsbkeHus OCV
Pa3OMKHYTOH LENU ONPENENICEHO, YTO OCTATOYHBbIM YPOBEHb 3apsifa UCTOYHUKA 10 muTaHus
SBJIIETCSL JOCTATOYHBIM, BBIXOAHAS MOIMHOCTb HCTOYHMKAa 10 THUTaHHUA MOXKeT OBITh
HEJAOCTaTOYHOM BCJIEACTBUE BJIHAHMS TemrepaTypbl. Kak omucaHo Bbellle, B 3HAYEHUU
HanpspkeHuss CCV 3aMKHYTOH LIeMM OTPak€Hbl BEIMUYMHBI BHYTPEHHETO CONPOTHUBJIEHUS U
3JIEKTPUYECKOrO JBOMHOIO CJIOs, HA KOTOPBIE 3HAYUTENIBHOE BIIUSHHUE OKa3bIBAET TEMIIEPATypa.
IToaToMy MOXHO UCHONAB30BaTh 3HaueHue HanpsbkeHuss CCV o 3aMkHYTOM Lenu  And
ONpENENIeHUs], SIBJSIETCS JIM HEIOCTATOYHOM BBIXOAHAs MOIIHOCTb MCTOYHMKA 10 muTaHus.
UtoOb!I ONpenenuTh, IBISETCS JIM HEOCTATOUHON BBIXOAHAS MOIIHOCTh HCTOYHMKA 10 nmuTaHus,
6e3 wucnonbp3oBaHMs 3HaueHuss HanpspkeHns CCV  3aMKHyTOH LenH, TNpPUMEHSeTCsS
TeMIEPaTypHbIH AaTYMK IJIs1 NOJydeHHs TemrepaTypbl uctouHuka 10 nurtanus. Ha stom
OCHOBAaHUM MOJKHO CKa3aTh, YTO IJIs1 MOJB30BATENsl MPEANOYTUTEIbHBIM SIBJISIETCS] 3HAUEHUE
HanpspkeHuss CCV 3aMKHYTOH 1LienH B IJIaHE BeCa U CTOUMOCTH.

[0201] B omHOM BapuaHTe HCIOJHEHUs, YTOObI TOYHO AETEKTHPOBATh HEIOCTATOK
BBIXOZIHON MOLIHOCTH HUCTO4YHMKA 10 mnuTaHus, KOrza TeMmIepaTypa WCTOYHUKA MUTaHUS
SABIIIETCSI HU3KOH, mpu Oojee HU3KOH TeMmmepaType, 4YeM KOMHATHAas TEMIIepaTypa,
NPEANOYTUTENBHO, YTOOBI EPBOE KOHTPOJbHOE 3HaueHue (Hanpumep, 3,0 B) Obuto paBHBIM M
MEHbBIIINM, YEM 3HAU€HUs, KOTOpble MOXKET MPUHUMaTh 3HadeHue HanpsikeHus CCV 3aMKHyTOM
nenu. B ciydae, xorga temmeparypa ucrounuka 10 muranus siBnsieTcst 60jiee BBICOKOW, YeM
KOMHATHAasi TEMIIEPaTypa, U HANpPsDKEHUEe UCTOYHHMKA 10 MUTaHUS SIBIISETCS] paBHBIM Wiu Oolee
BBICOKMM, 4Y€M HaNpsDKeHHE MpeKpalleHus: paspsifa, Oosee NMpeArodTUTENbHO, YTOOBI MepBOe
KOHTPOJIbHOE 3HAaueHUe OBbUIO BEIMYHHOW, KOTOpoe 3HadeHue HampspkeHus CCV 3aMKHyTOM
LIETM HE MOXKET MPUHUMATh. J[pyrumu cioBaMu, MpenrnoYTHUTENbHO, YTOOBI IEPBOE KOHTPOJIBHOE
3HaueHHe OBLIO MEHbLIeH BEIMYMHON, 4YeM 3HaueHHe, NOJIYYEHHOE BBbIUUTAHUEM IaJeHHs

HanpsbkeHus: (IR-mapeHus), KoTopoe BO3HMKA€T BO BHYTPEHHEM CONPOTHUBIEHHM U B
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3JIEKTPUYECKOM JIBOHHOM CJIO€, KOrZla TeMIepaTypa MCTOUYHUKA NMUTAHUS TPEICTaBISET COOON
KOMHATHYIO TeMmIiepatypy, u3 HanpsokeHus OCV pazoMkHyToH nenu ucrounuka 10 nuranus B
COCTOSIHMM MpeKpalleHus paspsima. Kak omumcaHo Bblllle, KOrjga TeMmmeparypa HCTOYHHKA
MUTAHUS SIBJSIETCS. HU3KOH, BHYTPEHHEE CONPOTUBJIEHUE U PEAKTUBHOE COMNPOTHUBIIEHUE
SABJSIFOTCA  XYALIMMU CPaBHUTEJBHO C TEM, KOIZa Temmeparypa MCTOYHUKA ITUTaHUs
npencTasisier coOoii kKoMHaTHYIO Temneparypy. Ilostomy Beneactsue nomoiHuTenbHOro IR—
NaJIeHNs] CHIDKAeTCsl 3HadeHue HarpspkeHus. CornacHo Temneparype uctouHuka 10 muTaHus,
NOTIOJIHUTENIPHOE TMaJIeHHe, KOTOPO€ BO3HHUKAET, KOrAa TeMmIeparypa HCTOYHMKA IUTaHUs
SIBJIIETCSI HU3KOHM, MOXeT OBITh OTHOCUTENBHO OOJbIIUM. B 3TOM ciyuae, naske el UCTOYHUK
nutaHus umeer nocratounyro SOC, 3HaYeHHEe HANPSDKEHHUST MOXKET CTAHOBUTBCS O0Jiee HU3KUM,
yeMm 3,0 B. /lpyrumu cioBaMu, €Clid NEPBOE KOHTPOJIBHOE 3HAYEHHE HACTPOECHO, KaK OMMCAHO
BBILIIE, YCTAHABJIMBAETCS] TIOPOrOBOE 3Ha4YeHHE, oTpaxaromee IR-maneHue m Tomy nomoOHOe,
KOTOPO€ MOKET HMETb MECTO, KOIrZJa TeMIepaTypa UCTOYHUKA MUTAHMS SBJISETCS HHU3KOM.
ITosTOMY CTAaHOBUTCS BO3MOKHBIM BBIIOJIHEHHE TOYHOI'O OINPEAENIECHMs] BBIXOAHOW MOIIHOCTH
rncroyHuka 10 nuranus.

[0202] B HacTosllleM BapuaHTe HCIOJHEHMs] Mepel OMNUChbIBaeMbiM Huke PWM-
YIPABICHUEM IMPOBOIUTCS ONpPENENICHUE, SIBISETCS JIM HEJIOCTATOYHBIM OCTATOYHBIM YPOBEHb
3apsana ucrouHuka 10 mnwmraHus, Ha ocHoBe HampspkeHus OCV  pasoMkHyTOM Lenu, Hu
ONpENEeNeHUe, sBJSIETCS JIM HENOCTATOYHBIM OCTAaTOYHBIM YPOBEHb 3apsna UCTOYHHMKA 10
nuTaHus, Ha ocHoBe HampspbkeHuss CCV 3amkHyTo#l nenu. Ecnmu ot ucroynuka 10 nurtanus
MOJIy4arOTCsl MHOIOUYUCJIEHHBIE BEJIMYUHBI HATIPSKCHN ST, UMEIOLIUE PA3JINYHBIE XapaKTEPUCTHKH,
KaK OIHCAHO BBILIE, MOKHO 00JIee TOYHO MOHATh COCTOSHNUE UCTOYHHUKA 10 muTaHus.

[0203] B HacrosieM BapuaHTE HCIOJHEHUs, IIOCJE ONPENENCHUs, SBISIETCS JIH
HEOCTATOYHBIM OCTATOYHBIN YPOBEHb 3apsiia UCTOUHUKA 10 muTaHMsl, HA OCHOBE HAINPSKEHUS
OCV pazomknyroii uenu (CTAJAMU S503 u S504 B @ur. 23), reHepupyroliee BIbIXaeMbIi
KOMITOHEHT YCTPONCTBO ONPENENSAET, sIBJAETCS JIU HEJOCTATOUHBIM OCTATOYHBIN YPOBEHDb 3apsa
ucrounuka 10 nutanus, Ha ocHoBe HanpspkeHus OCV pasomkHyTol nenu (CTAIUU S506 u
S507). B 3ToM ciydae MOATBEPXKAAETCS, YTO OCTATOYHBIA YpPOBEHb 3apsiia UCTOYHHMKA 10
NUTaHUsI HE SBJSIETCSl HEAOCTATOYHBIM BO BpeMs, Korjga mnoiydaercss HampspkeHue CCV
3aMKHyTOH nenu. ITosTomy MOXKHO OIpenennTb, YTO MPUUHUHON TOro, noueMy HampsikeHue CCV
3aMKHYTOH LEMU sBISIETCsl Oojiee HHU3KUM, YeM IepBOE KOHTPOJBbHOE 3HAYCHUE, SIBIISIETCS
CHIDKEHHE BBIXOJHONW MOIMHOCTH UCTOYHMKA 10 MUTaHUs B YCIOBUSX HU3KOW TeMIEpPaTypBhl.
ITosToMy, O CpaBHEHUIO C CHUTyalHel UCMOJb30BaHusA TONbKO HanpspkeHus CCV 3aMkHyTON
LIEMTH, MOKHO 00Jjiee TOUHO MOHSATh COCTOSIHUE UCTOYHMKA 10 muTaHus.

[0204] B mnHacrosiiuem BapuaHTe wucnonHeHus: Hanpspkenne CCV 3aMKHyTOM HenH
UCIIOJIB3YETCsl HE TOJIBKO JJIs1 ONPENENICHUs, SIBJISIETCS JIM HEIOCTATOYHBIM OCTaTOYHBIN YPOBEHb
3apsifa UCTOYHMKA 10 muTaHus, HO TaKXe Ul HACTPOMKHU MPOJOJIKUTENBHOCTH BKIIFOUEHUS
onuceiBaemMoro Hwke PWM-ynpasnenuss M pacIIUPEeHUss MAaKCHUMAJIBHOIO  BPEMEHHU
npunoxkenusi. ITosromy ogHokpaTHbIM n3MepeHreM HanpsikeHus: CCV 3aMKHYTOH LIemu MOKHO

YJIYyHLIINUTb MOHUMAHUE COCTOAHUSA UCTOYHUKA 10 MMUTaHKUA, 1 TAKXKE MOKXHO INIOBBICUTb TOYHOCTb
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yIpaBlIeHUs] HCTOYHUKOM IUTAHUS.

[0205] Kpome Toro, koMHaTHasi TeMIepaTypa MOXET OBITb OIpenesieHa, HanpuMmep, B
nuanaszoHe mexay 1°C u 30°C. B sToM ciydae TemmepaTypa HUXKE, 4Y€M KOMHATHas
TeMreparypa, MoapasymeBaeT TemrnepaTypy Huwke 1°C. 3nmecb KOMHaTHasi TeMIiepaTypa
UCTIONIB3YeTCsS KaK KOHTPOJIbHAS, OIHAKO B KAa4yeCTBE KOHTPOJBHOH MOXKeT OBbITh NMpUMEHEHa
o0bI4Has Temnepatypa (Hanpumep, auana3oH mexay 15°C u 25°C).

[0206] Omsath co ccbuikoi Ha Pur. 23, B ciyuae, korna pesyasrarom CTAIMM S507
sapiasiercst  «Her», reHepupyromee BAbIXaeMbli  KOMIIOHEHT  YCTPOWCTBO  BBINOJIHSIET
MOCJIEI0BATENIBHOCTD ACHCTBUM IS CIy4asi, II€ OCTaTOUHBIN ypoBeHb 3apsina Hu3ok (CTAJIUA
S521). B xadecTBe 3TOi MOCIEAOBATEIHLHOCTH, KaK OMKMCAHO BBILIE, HAPUMEDP, T€HEPUPYIOIIEE
BIBIXa€MbIi KOMIIOHEHT YCTPONCTBO MOXKET BblAaBaTh MpeAyIlpexaeHue o 3apsake. B
HACTOsLIEM BapUaHTEe HCIOJIHEHMs, Jake B Clydae, KOr/la BBIXOAHAsl MOIIHOCTh UCTOYHMKA 10
NUTaHUs SIBJIAETCS HENOCTaTOYHOM, TIeHEpHpyolllee BIbIXaeMbli KOMIIOHEHT YCTPOMNCTBO
BBIMOJIHSET MOC/IEA0BAaTebHOCTh AEHCTBUI UIsl ciaydas, A€ OCTaTOYHbIH YpPOBEHb 3apsna
SIBJISIETCS.  HU3KUM, OJHAKO, BMECTO JTOM IOCNEAOBATEIbHOCTH, MOXKET BbIIOJIHATHCA
MOCJIEI0BATENBHOCTD, KOTOPasi MOXKET OTJINYAThCsl OT BBILIEYIOMSHYTON MOCIEA0BAaTEIbHOCTH,
U IS Cily4asi, T/i€ BBIXO/IHAsl MOIIHOCTD SIBJIA€TCS HEAOCTATOYHOM.

[0207] B cnyuae, xorma pesyabraroMm CTAJIMNU S507 ssnserca «[a», 3atem, B
CTAIMUA S508, reHepupyrolee BAbIXa€Mblii KOMIIOHEHT YCTPOICTBO ONpenessieT, NPEeBbIIaeT
nu nony4deHHoe HanpspkeHue CCV 3aMKHYTOMH Lienu ele OAHO NMpEeABapUTEIbHO ONpeneeHHOe
KOHTPOJIbHOE 3HAa4YeHHWe. JTa CTaAus NpeAHa3HadeHa Al OnpenesieHus, HeOOXOOHMO Jin
pacuMpsTh MaKCHUMajibHOE Bpems mnpuiokeHuss (cmorpu Dur. 22). B orHomenuun
COOTBETCTBYIOILLETO «IMPEABAPUTENBHO OIPENEICHHOIO 3HAYEHMs», KaK OINUCAHO BbIIIE, B
Ka4eCTBE COOTBETCTBYIOIIETO «IPEIBAPUTENILHO OMNpPENEeNICHHOTO 3HAYEHHs)» MOXeT ObITh
HACTPOEGHO 3HAYEHHE HANpsDKeHHs Oaraped, NMpU KOTOPOM INPOAOJIKHTENBHOCTh BKIIFOUYEHHS
nocturaer 100% npu PWM-ynpaBineHun, WM B  KadeCTBE COOTBETCTBYHOLIETO
«TPEeBAPUTEIbHO OMNPEACICHHOTO 3HAYEHHs)» MOXKET OBITh HACTPOSHO HANpsDKEHHE, TpU
KOTOPOM OKa3bIBa€TCsl HEMpPHUEMJIEMbIM HENOCTaTOK OCTaTOYHOIO YpPOBHS 3apsaa, WU
HAINpsDKEHUE, MOKA3bIBAKOLIEe OKOHYAHWE CEKIIMU IUIATO, MOXKET ObITh HACTPOEHO B Ka4eCTBE
COOTBETCTBYIOLIETO «IIPEIBAPUTEIBHO OMPENEICHHOTO 3HAUEHHSI», WA MOTYT ObITh HACTPOESHBI
apyrue 3HadeHus. B cayuae, korga Hampspkenue CCV o 3aMKHYTOH LM  TMPEBBIMLAET
COOTBETCTBYIOIEE KOHTPOJIbHOE 3HaUeHue (TO ecThb, ciydal, rae pesynsratom CTAJIMN S508
apisiercst «a»), B CTAAUM S509 renepupyromee BIbIXa€MbIii KOMIIOHEHT YCTPOHCTBO
BbInosiHsIeT PWM—ymnpasnenune Ha ocHoBe HanpspkeHuss CCV 3aMkHyTOH 1enu 0e3 BBITIOJTHEHUS
paclIMpeHnst MaKCUMaJIbHOTO BPEMEHH MPUJIOKEHHS.

[0208] Mexny TeM, B ciydae, korna HanpsbkeHne CCV 3aMKHYTOH L€ He MPEeBbIIIAeT
COOTBETCTBYIOIIEE KOHTPOJIbHOE 3HaueHue (ciyuai, rue pesynsratom CTAIUN S508 siBnsiercs
«Het»), TO ecTh, B ciiyuae, KOrna OCTaTOYHBIH YPOBEHb 3apsiia MCTOYHHKA MHUTAHUS SBISIETCS
MEHBLINUM, 4YeM MpEeABAPUTENBHO OIpeaesieHHoe KOoHTposibHOe 3Hauenue, B CTAJIMU S510

FEeHEPUPYIOLIEEe BIbIXa€MbIM KOMIIOHEHT YCTPOMCTBO pacCIIMPSIiET MAaKCUMAaJlIbHOE BpEMsi
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NPUJIOXKEHUs,, W BBINOJHSAET MOJBEACHUE SJEKTPOIHEPTHH K Harpy3ke. OTO pacIIMpeHue
BPEMEHU HE SBISIETCS OrPAHMYEHHBIM, M MOJXET OBbITb BBIIIOJHEHO C HCIOJIb30BAHUEM
OINHCAHHOTO BhIIIE criocoda coriacHo ®ur. 22A-22C.

[0209] Ilocne nauana noaseneHus saextposHepruu, B CTAJIMHM S511 renepupyroiee
BIIbIXa€MbI KOMIIOHEHT YCTPONCTBO OIpesesseT, ObUl JIM 3aBEPLIeH aKT BJOXA, BBHIKIIOUYEH JIU
NEepeKJIoUaTeNlb, U UCTEKJIO JU MpPeIBapUTENbHO ONpefesneHHoe Bpems. Ecmu pesynbraTom
CTAIUM S511 sBaserca «Her», reHepupyrouee BIbIXa€MbIli KOMIIOHEHT YCTPOICTBO
NPOAOJDKAET TMOJBENEHUE 3JIEKTPOSHEPTUU; TOrJa KakK €clid pe3yJbTaToM sBisiercs «Jlay,
reHepHUPYIOIee BJIbIXaeMbIii KOMIIOHEHT ycTpoiictBo mnepexomut k CTAJWU S512, wu
3aBeplIaeT reHepUPOBAHKE a3PO30JISL.

[0210] XoTs BbIlie ObLT OMUCAH KOHKPETHBIN MPUMEP COrJIacHO mporeccy B Dur. 23, He
SIBJIIETCSI CYIIECTBEHHBIM BBITIOJHEHUE KAJKAOH CTaUU B TPOLECCe, U, KOHEUHO, HEKOTOPBIE U3
HHUX MOTYT OBITh BBIITOJHEHBI HA OCHOBE APYTUX TEXHUYECKUX UICH.

[0211] OnnHa TexHU4YecKash WAes COTJACHO HACTOSIIIEMY W300PETeHHIO OTJIHYAETCS
JIETEKTUPOBAHHEM COCTOSIHUSI HHM3KOTO OCTATOYHOTO YPOBHS 3apsifa UCTOYHHWKA IMHUTAHUS Ha
ocHose Hanpspkernss CCV 3amknayTon nenm (CTAJAUM S505-S507, S521, u T.4.). U3mepenune
HanpsokeHus: OCV pa3oMKHYTOH e MOXKET BBIITOJHATHCS HIIH MOKET HE TIPOBOIAHUTHCS.

[0212] Kpome ToroO, ele ogHa TEXHUYECKAasi Hesl COTJIACHO HACTOSIIEMy U300pPETEHHIO
xapakrepuzyercs u3MmepeHneM HanpspkeHHst CCV o 3aMKHyTOW LeNH, U BBINOJHEHUEM
KOPPEKTHPOBAHUS YCIOBHUS TPWJIOKEHHs] HAarpy3ku (KOPPEKTHPOBaHHWE IO MEHbIIEH Mepe
OJTHOTO M3 3HaueHMs U (GOPMBI BOJHBI MOJBOJUMOTO K Harpy3Ke HANpsDKEHHs, U T.J1.) Ha OCHOBE
3HaueHus HanpspkeHus 3aMmkHyTol nerm (CTAJIMUM S508-S510, u T.4.). [axke B 3TOM ciydae
nzMepenne HanpsbkeHus OCV pa3oMKHYTOH ey He SIBJISETCS CYLIECTBEHHBIM, U MOXET
BBINOJIHATBCS] UM MOKET HE TIPOBOAUTHCS.

[0213] (COOBPAXXEHHME OTHOCHUTEJ/IbBHO W3MEPEHUA HAIIPSKEHWA
3AMKHYTOHM LEITU, U OITPEJIEJIEHUA COCTOSHUS HU3KOI'O OCTATOYHOI'O
YPOBHA 3APAJIA HA OCHOBE PE3VJIbTATA U3MEPEHU )

Kak Obu10 OnmcaHo BbIIIE, B OAHOM BapUAHTE OCYLIECTBJICHUS HACTOSIIIErO H300pETEHHSI
MOJKHO TMOJIy4aTh 3HAYEHHE HANPSDKCHUS 3aMKHYTOH LEeNU M ONpenessiTb, HAXOMUTCS JIU
UCTOYHUK MMUTAHUS B COCTOSTHMHM HU3KOTO OCTATOYHOTO YPOBHS 3apsifa, HA OCHOBE MOJIyUYE€HHOTO
3HAYECHHSL.

[0214] Kpome Toro, reHepupymoliee BIbIXaeMblii KOMIIOHEHT ycTpoiicTBo 100 coriacHo
HACTOSIIEMY BAPUAHTY HCTIOJIHEHHSI MOKET BKJIIOYATh BCIIOMOTATENBHBIN OJIOK /ISl BBIOJTHEHHUS
NPEeIBAPUTENBHO ONpEJENEeHHbIX Olepaluil B ciydae, KOrjJa OINpeAeNieHO, 4YTO MCTOYHUK
NUTAHUS HAXOOUTCS B COCTOSIHUM HH3KOTO OCTaTOYHOTO YpOBHS 3apsima. B kadectse
BCIIOMOTATEJbHOTO OJI0Ka MOTYT OBITh MCIIOJB30BAHbI pa3IuyHble OJIOKH, W, HAIPUMEP, MOXKET
ObITh TpUMeHEeH JoOOH onuH u3 (1) Onoka AN NpenoTBpaleHHs paspsiia ucTtouHuka 10
nutaHus, (11) O0Ka I OTMOBEINEHUs], YTO UCTOYHHK MUTAHUS HAXOAUTCS B COCTOSIHUN HU3KOTO
OCTaTOYHOTO YpOBHsS 3apsina, (iil) Omoka Uit KOPPEKTHUPOBAHUS TEMIEpaTypbl HMCTOYHHKA

NuTaHys, WU T.A., WIH HX COYCTAHHC. bonee KOHKPETHO, B CJIyda€ COCTOsIHHUA HHU3KOIo
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OCTaTOYHOTO YPOBHs 3apsiAa paspsia UCTOYHMKAa 10 muTaHuss MOXKeT OBITh NpenoTBpalleH
neicTBueM  BcrioMorareiabHOro Omoka. Kpome TOro, mpeanouTUTENbHONW — SIBISIETCS
KOH(Urypamus, B KOTOPOHl B Cllydae COCTOSHHSI HM3KOIO OCTAQTOYHOTO YpPOBHS 3apsina,
MOJIb30BATENNb HM3BEINAECTC O COOTBETCTBYHOILIEM COCTOSIHUM JEHCTBUEM BCIIOMOraTEIbHOIO
Onmoka. Kpome TOro, mpeamnodtuTenpHON sBiseTCs KOHUrypanus, B KOTOpPOH B ciyuae
COCTOSIHUSI HU3KOIO OCTaTOYHOIO YPOBHS 3apsiia HarpeBaeTcss NEHCTBUEM BCIOMOIATEIbHOTO
6noka. Kpome TOro, mpeamnouyTHTENbHBIM SIBJIAETCS HarpeBaHMe HMCTOYHMKA 10 muTaHus B
ciydae, KOrja OINpenesieHO Ha OCHOBe BbllieonucaHHoro HamnpspkeHust CCV o 3aMKHYTOH Liemnw,
YTO BBIXOJHAsl MOINHOCTb HCTOYHMKA 10 muTaHus siBisiercss HemoctatoyHoi. OOocHOBaHME
COCTOUT B TOM, 4YTO, €CIM MCTOYHUK 10 mNHUTaHUs HarpeBaeTcss B COCTOSHMM HU3KOIO
OCTaTOYHOTO YyPOBHS 3apsiia, TO TIOCKOJNbKY manenue HampsokeHus (IR—manenwe),
OOyCJIOBJICHHOE BHYTPEHHHM COMPOTHBJIICHHEM M TOMY IMOAOOHBIM HCTOYHMKA 10 muTaHus,
yJIy4IIaeTcsi, CYLIECTBYEeT BO3MOJKHOCTb TOTO, YTO OyAeT YCTPaHEH HENOCTAaTOK BBIXOIHOM
MOIIIHOCTH UCTOYHMKA 10 nmuTaHus.

[0215] (COOBPAXXEHHUE OTHOCHUTEJIbBHO W3MEPEHUA HAIIPAXEHUA
3AMKHYTOW 1EITIM, U KOPPEKTUPOBAHUS VCJIOBHA IIPUJIOXKEHUA K
HATPY3KE HA OCHOBE PE3VYJIbTATA U3SMEPEHIA)

B HacrosimieM BapuaHTe HCIOJHEHUs] TaKXe€ pPAaCKpbITa MPOLENypa HAAJIEKALEro
KOPPEKTUPOBAHUsSI YCJIOBUs MNPWJIOXKEHUS] HANPSDKEHUS K Harpy3ke Ha OCHOBE IOJIy4Y€HHOIO
3HAYEHMs] HANPsDKEHUs 3aMKHYTOW Lenu. JlpyrumMu cioBaMu, Kak OMMCAHO CO CChUIKOM Ha Pur.
21 u ®ur. 22A-22C, B reHepUpYIOLIEM BIbIXa€Mblil KOMIOHEHT ycTpolicte 100 storo tuma
3HaYeHHE HAINpPSDKEHUs] HCTOUYHUKA MUTAHUSA, KOTOPOE U3MEPEHO, 3aBHCUT OT NMOTPEOIEHUs TOKA
UCTOYHMKA nuTaHus. Ilostomy B OJHOM BapuaHTe MCHOJHEHHUs IPEANOYTUTENBHO
KOPPEKTUPOBATh 3HA4YEHHE U (OPMY BOJHBI MPUIIATA€MOro K HAarpy3Ke HampsDKEHUs] HA OCHOBE
3HAYEHHsI HAMPSDKEHUS] UCTOUHUKA MMUTAHUS, TOJYYSHHOro u3mepenueM (Hanpumep, Vi, Va, Vs,
u ToMy nofobHble, cmoTpu Dur. 22A-22C).

[0216] Mexny mpouuM, €Ciad MCTOUYHUK NMHUTAHUS TOANEPKHUBAETCS B COCTOSIHUH, TTe
BBIXOJIHAs MOIIHOCTb HCTOYHMKA 10 nUTaHus ABJISETCS HENOCTATOYHOH, CTUMYJHPYETCS
nerpanauus ucrounuka 10 mutanus. [lostomy 310 He sABNseTcs npeanoyTuTenbHeIM. CorjacHo
HACTOsILIIEMY BapUAHTY MCIOJIHEHMs], SIBJIIETCA JIM BBIXOJHAsA MOIIHOCTh UCTOYHUKA 10 nuTanus
HEeIOCTaTOYHOM, ompenensercs ¢ ucnojp3oBaHueMm HampspkeHuss CCV 3aMkHYTOM Lienu, U B
Cly4ae, KOrZ[a BBIXOAHAs MOLIHOCTb SIBJIAETCS HEAOCTATOYHOMW, MOAAYa 3JIEKTPOIHEPTHH OT
ucrouyHuka 10 mnwuraHus mpephiBaeTcA, MO MeHbLIeH Mepe BpeMmeHHO. [lostomy
npenoTBpamaercss aerpamauus uctouHuka 10 mmranma. Ilostomy nocruraercss s¢dext
SKOHOMUH SHEPTHUH, IPU KOTOPOM MOKHO HCIIONIB30BAaTh UCTOYHUK 10 MuTaHus B TeueHune Oosee
JUIUTENBHOTO BPEMEHH.

[0217] Kpome Toro, ecau UCTOUHUK 10 MUTaHUS HE 3apsKAETCSl U HE Pa3psKaeTcs B
HAJUIeKAIUX YCJIOBHMSAX COIJIACHO OCTATOYHOMY VYPOBHIO 3apsga U TOMY MOJOOHOrO,
cTumyqupyercss  gerpagauus uctodyHuka 10 nuranua. Ilostomy 3TO He  sABisieTcs

npeaAnOYuTUTCIIbHBIM. CornacHo HACTOALICMY BapUaHTy HCIIOJIHCHUA, IOCKOJIbKY YIIPABJICHUEC
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HUCTOYHHMKOM IUTAHUS BBIMIOJIHAETCS HA OCHOBE TOYHOI'O OCTaTOYHOIO YPOBHS 3apsia UCTOYHHUKA
10 nuraHus, BBIIBIEHHOrO Ha OCHOBe HampspkeHus CCV 3aMKHYTOM Lieny, IOBBIIAETCS
TOYHOCTb KOHTPOJIA MCTOYHMKA nUTaHus. IlosToMy mpenoTspaliaercs: aerpajanus UCTOYHHKA
10 nuranus. Ilostomy pocturaerca 3¢G¢eKT 3KOHOMHM SHEPrHM, NPU KOTOPOM MOXHO
UCIIONB30BaTh UCTOYHHK 10 MuTaHus B TeUeHHe Ooee UIUTEIbHOIO BPEMEHH.

[0218] Kpome ToOro, corjacCHoO OJHOMY BapHUAHTy OCYLIECTBJICHHS HACTOSILIEro
N300peTeHNs], TIOCKOJIBbKY CUTYalMsi, HAXOMUTCS JIM UCTOYHUK IUTAHUSI B COCTOSIHUM HHU3KOTO
OCTaTOYHOI'O YPOBHS 3apsifia, ONPEAeNsieTcsl C UCMONb30BAHUEM HAIpPSKEHUs 3aMKHYTOH LEIH,
NPEACTABISIIOEro GaKkTHUECKOe 3HAYCHNE HANpsDKeHUs UCTOUHUKA 10 muTaHus, OTpaskaroiee
TEMIEepaTypy U COCTOSIHUE AeTPagaluu, J0CTHraeTcs 3(pQGeKT SKOHOMUH SHEPTHH, IPH KOTOPOM
MO’KHO HCTIONIb30BaTh HCTOYHHK 10 muTaHus B TedeHue Ooee IINTEIbHOTO BPEMEHH.

[0219] (MononmautensHoe [Tpumedanue)

OTa 3asBKa pacKpbIBaeT CJEAyIOIUe W300peTeHus, TpPHUBENECHHbIE HIDKE B BUJE
IIPOHYMEPOBaHHbIX MYyHKTOB. KpomMe TOro, CUMBOJBI CCbUIOYHBIX TMO3ULIUNH U KOHKPETHbIE
YHCIICHHbIE 3HAYEHHs] IMOKa3aHbl KaK CIpaBOo4YHas HWHQPOpPMAaLUs, HO HE TIOAPA3yMEBAIOT
OTpaHUYEHUS] HACTOSALIETO N300PETEHUS B OOIIEM H LIEJIOM.

1. T'enepupyromiee BIbIXa€Mblii KOMIIOHEHT YCTPOWCTBO, BKJIIOYAIOIIEE HCTOYHUK
MUTAHUS, HArPy304YHYHK TPYIIy, BKJIIOYAKOLIYIO HArpy3Ky, BBIIOJHEHHYK) C BO3MOXXHOCTBIO
UCMIAPEHUs] WIM PACIBUICHUs] UCTOYHHMKA BABIXA€MOIO KOMIIOHEHTA JEUCTBUEM 3JIEKTPOSHEPrUn
OT MCTOYHHMKA NMUTAHUS, U CXEMY YIIPABJIEHHs, BBINIOJHEHHYIO TakK, 4TOObI OBITH CHOCOOHOMN
NOJIy4aTh 3HAYEHHUE HATPSIKEHUS] UCTOYHUKA MUTAHUS, MIPUYEM CXE€Ma YIIPABJICHUsI BBIIOJHSET:
nporecc (al) monmydeHus 3HA4YEHUS HANpPSDKEHUS HCTOYHUKA TNHMTAHHUS 3aMKHYTOM ILeTu B
COCTOSTHUM 3aMKHYTOM Lemu, B KOTOPOM MCTOYHMK IHUTAaHUS M HArpy3o4Has rpynna
HNIEKTPUYECKH COEAMHEHbI, U mpouecc (a2) CpaBHEHUS IOJYYEHHOrO 3HAYEHMs HAIPSKSHUS
3aMKHYTOH LE€NU U MNEePBOrO KOHTPOJIBHOTO 3HAYEHMs] HANPSDKEHUS, W OMNPEAENCHUsl, 4TO
HUCTOYHMK NUTAHUS HAaXOJUTCS B COCTOSIHUM HU3KOIO OCTATOYHOIO YPOBHS 3apsifia, B CIydae,
KOT'JIa 3HaU€HUEe HaIPsKEHHs 3aMKHYTOH LIENU SIBJISETCS MEHbIINM, WU SBJISETCS PABHBIM WJIH
MEHbBIIHUM, YeM KOHTPOJbHOE 3HAUEHHE HAIPSDKEHUS.

[0220] 2. I'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PacKpbITOE B MyHKTE 1, B
KOoTOpoMm, B mpouecce (al), mocime TOro, Kak HMCTOYHHK NHTAHUST M HArpy304Has TpyImna
00pa3oBai COCTOSTHHE 3aMKHYTOH LIETIH, €CJIH IMPOXOIUT BPEMsl pelakcal, HeOOXOauMoe st
TOro, 4TOObI HANpPsDKEHHE 3aMKHYTOM LEMU TMepelulo B CTAliOHAPHOE COCTOSIHHE, CXeMa
YIIPaBJIEHUs NOJy4aeT 3HAYCHUE HATIPSDKEHUS 3AMKHYTOH LIETTH.

[0221] 3. I'enepupyroliee BAbIXaeMbIii KOMIIOHEHT YCTPONCTBO, PacCKpbITOE B MyHKTE 1, B
koTopoMm, B mpouecce (al), cxema ympaBieHUsS TOJy4aeT MHOTOYHUCIICHHbIE 3HAYCHHUSI
HAIpPsDKEHUs] UCTOYHMKA IMHUTAHHWS B TEYEHHE MNPEABAPUTENBHO OMNPENEIEHHOTO BPEMEHH, U
MOJIy4aeT 3HAYCHHE HANPSDKEHUs 3aMKHYTOM LM HA OCHOBE MHOIOYHUCJIEHHBIX IMOJYYE€HHBIX
3HAUEHUN HaNpsKEeHUs] ICTOUHUKA MUTAHUS.

[0222] 4. I'enepupyroliee BAbIXa€MbIil KOMIIOHEHT YCTPONCTBO, PACKPBITOE B IYHKTE 3, B

KOTOPOM TPEABAPUTETHHO OMPEIEIEHHOE BPeMsI IETEKTHPOBAHUS SIBJISIETCS O0Jiee JIUTETbHBIM,



53

4eM BpeMsl peJlaKcalud, HeoOXomumoe Ui Mepexoja HalpsDKeHHs 3aMKHYTOM Lemu B
CTaLOHAPHOE COCTOSIHHUE.

[0223] 5. 'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PACKPBITOE B IYHKTE 3, B
KOTOPOM TPEBAPUTEIBHO ONpENeNIEeHHOE BpeMs EeTEeKTHPOBAHUS NPEACTaBiIsieT cOOOH Takoe
BpeMs, B KOTOpOe, JaXke eCJIM Harpy3ka NpUBEACHA B JEICTBHE B COCTOSIHUU 3aMKHYTOW LiEMH,
000 BBIXaeMBIH KOMIIOHEHT HE T€HEPHPYETCS.

[0224] 6. 'enepupyroliee BAbIXaeMblii KOMIIOHEHT YCTPONUCTBO, PACKPBITOE B IIYHKTE 1, B
KOTOPOM IepBOE KOHTPOJbHOE 3HAUEHUE HAMPSIKEHHs YCTAaHABIMBAETCS HAa 3HAUEHUE, MEHbLIIEe,
4YeM HalpspKeHUe MpeKpaleHus pa3psaa UCTOUHNUKA MUTAHUS.

[0225] 7. 'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, pacKpbITOE B MyHKTE 1, B
KOTOPOM TMEpPBO€ KOHTPOJIBHOE 3HAYCHHE HAMPSDKCHUS YCTAaHABIMBAETCS TaK, YTOOBI
CTAaHOBUTHCS TAaKUM K€, KaK 3Ha4deHHe, KOTOpPOe€ MOXKeT MPUHUMATh 3HAY€HUE HampsbKeHHe
3aMKHYTOH LIETH, TOJBKO B Cly4ae, KOTa TeMIIepaTypa UCTOYHHMKA MHUTAHUS sBIsieTcs Ooee
HHU3KOM, UeM KOMHATHasl TEMIIEPATypa, WIIK TaK, YTOObI CTAHOBUTHCS MEHBLINM, YeM 3HA4YECHUE,
KOTOpPO€ MOXET NMPUHHUMATh 3HaU€HUE HaNpsUKEHHE 3aMKHYTOHM LienH, TOJbKO B Clydae, Korja
TEeMIepaTypa UCTOYHHKA TUTAHUS SIBJISIETCS OOJiee HU3KOH, YeM KOMHATHAs TEMITEPaTypa.

[0226] 8. 'eHepupyrOIee BABIXaEMbIH KOMIIOHEHT YCTPOMCTBO, PACKPBITOE B JTIOOOMY M3
NyHKTOB 1-6, B KOTOpPOM CX€Ma YIIPaBJIEHHs IOIMOJHUTENbHO BhIMONHsET: mporecc (bl)
MOJIyUeHHUs] 3HAUEHUs HAIpPSDKEHUS PA3OMKHYTONH LeNMM WCTOYHUKA MHUTAHUS B COCTOSIHUM
Pa3sOMKHYTOH LieNH, B KOTOPOM WCTOUHUK MUTAHUS W HArpy30uHas Ipylmna 3JEKTPUYECKU He
coenuHeHpl; U mpouecc (b2) cpaBHEHUs MONYYEHHOrO 3HAYEHUS HANPSDKEHUS Pa3OMKHYTOH
LIENU ¥ BTOPOTrO KOHTPOJBHOIO 3HAUYEHUS HANPSDKEHUs, U ONPEesIeHMs], YTO UICTOYHUK MUTaHUs
HaXOAWTCS B COCTOSSHUM HU3KOTO OCTaTOYHOIO YpPOBHS 3apsfa B Ciydae, KOTAAa 3HA4YEHHE
HaNPsDKEHUS] PA3OMKHYTOH LIETH SIBJISIETCS MEHBLIMM, WIN SIBJISETCS PAaBHBIM WM MEHBIINM,
4eM BTOPOE€ KOHTPOJIbHOE 3HAUYECHUE HATIPSIKEHUS.

[0227] 9. I'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PacKpbITOE B MyHKTE §, B
KOTOPOM CXeMa yTpaBJlieHus BbIMOJIHsIET npouecc (al) u mpouecc (a2) nocne mpouecca (b2).

[0228] 10. I'enepupyrolee BabIXaeMblii KOMIIOHEHT YCTPONCTBO, PACKPBITOE B MYHKTE 9,
B KOTOPOM, B Cly4ae, KOT/la 3HaueHHe HanpspKeHHs: pa3OMKHYTOH LeNH SIBJISIETCS PaBHBIM WU
OONbLIMM, YeM BTOpPOE KOHTPOJbHOE 3HaueHHe HampsokeHus B mporecce (b2), cxema
yIpaBlieHus BBIMONHsIET mpouecc (al) u mporecc (a2).

[0229] 11. I'enepupyroliee BAbIXa€MbIli KOMIIOHEHT YCTPOHCTBO, PACKPBITOE B JIFOOOM 13
nyHkToB 8-10, B koTOopoMm, B mpouecce (bl), cxema ympaBieHHs MONy4aeT 3HAYCHHUE
HanpsDKEHUS PAa3OMKHYTOM 1€MW Ha OCHOBE MHOTOUUCIEHHBIX 3HAYEHUIN HampsKeHUs
VCTOYHUKA NMUTAaHUs], AETEKTUPOBAHHBIX B COCTOSHUU Pa30MKHYTOM LieTu.

[0230] 12. I'enepupymolee BAbIXaeMblii KOMIIOHEHT YCTPONCTBO, PACKPBITOE B MYHKTE 8,
B KOTOPOM CX€Ma YIPaBJIEHUs BBIOJHSET: B mponecce (al) monydeHne 3HaAYSHHUs HANPSKEHUS
3aMKHYTOH 1LlemM Ha OCHOBE€ N-4HucCla 3HA4YeHWH HANpsDKEHHUs HCTOYHUKA MHUTAHMS,
JETEKTUPOBAHHBIX B COCTOSIHUM 3aMKHYTOM Lienu, mpuueM N IMpeacTaBisieT Lenoe 4yuciao 1 uim

Oonbure; u B npouecce (bl) monmydeHue 3HaYeHUs HANPSDKEHHs PA30OMKHYTON LIENH Ha OCHOBE



54

M-uucna 3Ha4eHMH HANpPsDKEHUs WCTOYHMKA IUTAHUS, AETEKTHUPOBAHHBIX B COCTOSIHUU
pPa3oOMKHYTOH wLemnu, mpudeM M mpencrasnser nenoe uyuciao | wnm Oombire, u N sBisieTcs
06abIIUM, Yem M.

[0231] 13. I'enepupyrolee BAbIXaeMblii KOMIIOHEHT YCTPONUCTBO, PACKPBITOE B IFOOOM U3
NYHKTOB 8-12, B KOTOPOM BTOpPO€ KOHTPOJIbHOE 3HA4Y€HHE HAMPSKEHUs YCTAHABIMBAETCS Ha
BEJIMUMHY, DPAaBHYIO WM OOJBIIYIO, YeM HalpsoKeHHe MPeKpalleHusl pas3psaa HCTOYHHKA
MUTAHYA.

[0232] 14. 'enepupyroliee BAbIXaeMblli KOMIIOHEHT YCTPONUCTBO, PACKPBITOE B JIIOOOM U3
NYHKTOB 8-13, B KOTOPOM NEPBOE KOHTPOJIbHOE 3HAUEHUE HAIPSDKEHUS! OTJIMYAETCs] OT BTOPOTO
KOHTPOJIBHOTO 3HAUEHUSI HAIPSIKEHUSI.

[0233] 15. I'enepupyroliee BAbIXaeMblli KOMIIOHEHT YCTPOHCTBO, PACKPBITOE B JIFOOOM U3
NyHKTOB 1-14, TOMOJHUTENBPHO BKJIOYAIOINEE: JATYHK, CIIOCOOHBIN BBIIABATh BHIXOHON CUTHAI
IUIs 3a1poca Ha IpUBeJleHUe B 1eiCTBUE HATPY3KHU, IPUYEM B XOJi€ MOJIBEIEHUS 3JIEKTPOSHEPTUU
OT UCTOYHMKA NMUTAHUS K Harpy3Kke B OTBET Ha 3alpoC Ha AETEKTUPOBAHUE BBIXOJHOTO CUTHaja
JaT4MKa CXeMa yIpaBleHus MoJy4yaeT 3HaUeHHe HANPsKEHUS PA3OMKHYTOM Lienu.

[0234] 16. I'enepupyroliee BAbIXaEMblli KOMIIOHEHT YCTPONCTBO, PACKPBITOE B IyHKTE
15, B KOTOpOM MoOCj€e NEeTeKTUPOBAaHUs BBIXOJHOIO CUTHajia AaTyuKa U Iepel MOJABENEeHUEM
3JIEKTPO’HEPTUM K HArpy3ke cxema YIIpaBJieHUs BBINOJHsET MPOLECC MOJyuYeHUs 3HaueHUus
HaNpsKEHUS] Pa3OMKHYTOM LIETH.

[0235] 17. I'enepupyrolee BAbIXaeMblii KOMIIOHEHT YCTPONUCTBO, PACKPBITOE B IFOOOM M3
NyHKTOB 1-16, MOMONHUTENBHO BKIJIFOYAOLIEe: OJIOK MUTAHUS, BBIOJIHEHHBIH C BO3MOKHOCTBIO
XPaHEHMs] UCTOYHUKA NMUTAHUS B KOPIyCe, M KapTPUIKHBIN OJOK, KOTOPBIN NPUCOEOHHEH K
OatapeliHOMy OJIOKY Tak, 4TOOBI OBITh 3aMEHSIEMbIM.

[0236] 18. I'enepupyroiiee BAbIXaeMblli KOMIIOHEHT YCTPOMCTBO, PACKPHITOE B JTIOOOM U3
NyHKTOB 8-17, NOMOJHMUTENPHO BKIIOYAIOLIEE. BCIIOMOTaTEIbHbIH OJIOK, BBIIOJIHEHHBIH C
BO3MOXKHOCTBIO TPENOTBpAIIEHUs paspsiia MCTOYHHKA IMUTAaHUS B COCTOSIHUM HU3KOTO
OCTAaTOYHOTO YPOBHS 3apsa, NPUYeM CXxeMa YIIPaBJIeHUs TOMOJHUTENBbHO BBIMIOJHSAET MPOLECC
(a3) wucronHeHWst (QYHKUMH BCIOMOTaTENBbHOrO OJIOKa B Cllyd4ae, KOTJa OINpPENeNeHO, YTO
UCTOYHUK MUTAHUSI HAXOJUTCS B COCTOSIHUM HU3KOI'O OCTaTOUYHOI'O YPOBHSI 3aps/a.

[0237] 19. I'enepupyroliee BAbIXaeMblli KOMIIOHEHT YCTPONCTBO, PACKPBITOE B IyHKTE
18, B KOTOPOM BCIIOMOTATEJIbHBIH OJIOK HM3BEINAET, YTO HMCTOYHHK IHTAHUS HAXOAHUTCS B
COCTOSIHMM HU3KOI'0 OCTaTOYHOIO YPOBHs 3apsia.

[0238] 20. I'enepupyrolee BABIXaEMbIII KOMIOHEHT yCTPONCTBO, PACKPBITOE B IYHKTE
18, B KOTOPOM BCTIIOMOTATENbHBIH OJIOK KOPPEKTHPYET TEMIEPaTypy HCTOUHUKA TTHUTAHHUSL.

[0239] 21. Cxema ympaBiieHusl Uil YIPABICHHS TO MEHBIIEH Mepe HacThio (DYHKLIMH
TeHEePUPYIOLIEr0 B/AbIXA€MbIHi KOMIIOHEHT YCTPOMCTBA, BKJIIOUAIOLIErO0 WUCTOYHUK MUTAHUS U
Harpy304HYIO TPYIINY, BKJIIOYANOIIYI0 HArpy3Ky, BBIIIOJHEHHYIO C BO3MOXHOCTBIO HUCHAPEHMS
WIM PpACHbUIEHHs] HCTOYHMKA BJBIXa€MOIO KOMIIOHEHTAa JAEWCTBUEM 3JIEKTPO3HEPTMHU OT
UCTOYHHUKA MUTAHMs, NPUYEM CXEMa YIPABJIEHUS BBINOJHSAET. MPOLECC MOJYUYEHHs] 3HAYEHUS

HaIpsi>KEHUsT UCTOYHHKA TTUTAHUSA SaMKHYTOfI e B COCTOAHHMHU 3aMKHYTOI\/’I e, B KOTOPOM
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UCTOYHUK NMHUTAHUS M HArpy304HAs TPYIA 3JIEKTPUYECKH COEAMHEHBI, U MPOLECC CPaBHEHUS
NOJIyY€HHOTO 3HAUYEHMs HANPSDKEHHUs 3aMKHYTOH LENH M IMEepPBOro KOHTPOJBHOTO 3HAYEHUS
HANpSDKEHUs, M OINpPEEeNeHHs, YTO MCTOYHMK ITUTAHUS HAXOIUTCS B COCTOSHUM HHU3KOTO
OCTaTOYHOT'O YPOBHS 3apsifia, B ClIy4yae, KOrza 3Ha4eHue HaNpsDKEHUs] 3aMKHYTON LIETH SIBJISIETCS
MEHBLINM, WIN SBJSIETCS PABHBIM WJIM MEHBIINM, 4YeM KOHTPOJIbHOE 3HaUEHUE HATIPSKEHUS.

[0240] 22. Cnioco0 ynpasyieHHsI TEHEPUPYIOLIUM BJIbIXa€MbIil KOMIIOHEHT YCTPOWCTBOM,
BKJIFOYAIOLIMM HMCTOYHUK IUTaHMsA, HArPy304HYIO TIpYIIy, BKJIIOYAIOIIYIO HAarpysky,
BBIMOJIHEHHYKD C BO3MOXKHOCTBIO MCIAPEHHs] WM PACIbUIEHHs MCTOYHHKA BIbIXaeMOTO
KOMIIOHEHTa JEeHCTBHEM OJJICKTPOIHEPTHMM OT MCTOYHHMKA NHUTAHUS, W CXEMYy YIPaBJICHUS,
BBIITOJIHEHHYIO TaK, 4TOObI OBITH CIIOCOOHOH mMONydaTh 3HAYEHHE HANPSDKEHUS HCTOYHHUKA
IUTAHUS, PUYEM CIIOCO0 YIPABICHUS BKJIIOYAET. CTAIUIO TOJIYYEHUS 3HAYSHHsS HANpPSKCHUS
3aMKHYTOH LIEMM WUCTOYHHMKA THTAHHUS B COCTOSHUHM 3aMKHYTOH IIeTH, B KOTOPOM HCTOYHUK
NUTAHUS] U HArPy304HAsl TPYINa 3JIEKTPUYECKH COCOMHEHBI, CTaIUI0 CPABHEHUS IMOJNYYEHHOTO
3HAYEHHs HATPSDKEHUs 3aMKHYTOW LIENMH U MEPBOTrO KOHTPOJIbHOTO 3HAYEHHUS HANpPSDKEHUS, U
CTaUIO ONpPEAETICHUs, YTO UCTOYHUK IHUTAHHUS HAXOOUTCS B COCTOSTHUM HU3KOI'O OCTATOYHOTO
YPOBHSI 3apsAa, B clydae, KOrja 3Ha4eHHE HaNpsDKEHUs] 3aMKHYTOH IeTH SIBJSIETCS. MEHBIIUM,
9YeM KOHTPOJIbHOE 3HAUEHHE HANPSDKSHHUS.

[0241] 23. T'eHepupyrolliee BIBIXa€MbI KOMIIOHEHT YCTPOMCTBO, BKJIKOYAOIIEE:
UCTOYHUK TIMTAHUS, HArPY30YHYIO TPYIIYy, BKIOYAOIYI0 HArpy3Ky, BBINOJHEHHYIO C
BO3MOYKHOCTBIO HCTIAPEHHUS] WIIM PACIbUICHHsS] NCTOYHUKA BABIXa€MOI'O KOMIIOHEHTA JIeHCTBHEM
SJIEKTPOIHEPTHMM OT WCTOYHHMKA NMTAHHS, TMapy BbIBOAOB, IMpPEJHA3HAYEHHBIX  JJIS
JJNIEKTPUUECKOTO COCJUHEHUS HCTOYHMKA TMTAaHUS M HArpy304YHOW TPYIIBL, U CXEMY
YIPaBJICHUs, BBINOJHEHHYIO OBITh CHOCOOHOH MONy4aTh 3HAUEHHE HANPSDKEHHsS HMCTOYHUKA
IUTAHUsS, MOABOIMMOrO K HArpy304HOW TpyIIe uepe3 Iapy BbIBOJOB, IPUYEM CXeMma
yIpaBJIeHUs] CPABHUBAET MOJYYEHHOE 3HAYEHUE HAINpPsDKEHUs], MOJBOAMMOrO K HAarpy304HOH
TPYIIe, ¥ ePBOE KOHTPOJIbHOE 3HAYCHUE HAMPSKEHUS], U OTIPENeNsIeT, UTO HArPy304Has IpyIna
HAXOIUTCSl B COCTOSIHUM, TI€ HAarpy304yHas IpyIIa He MOMKET JeHCTBOBaTh B CiydYae, KOraa
NIOJIy4eHHOE 3HAUEHUE HANPSDKEHUS SBJISIETCS MEHBLINM, UJIH SIBJISIETCS] PABHBIM WJIM MEHBIIHM,
YeM KOHTPOJIbHOE 3HAUEHHUE HATIPSIKSHMUS.

[0242] 24. Cniocob ynpaBiieHUs] TeHEPUPYIOIIUM BIIbIXaeMbIil KOMIIOHEHT YCTPOHCTBOM,
BKJIFOYAIOIIMM HMCTOYHHK [UTAHWS, HArPY30YHYI0 TPYIIY, BKJIOYAOIIYID  HAarpysKy,
BBITOJIHEHHYI0 C BO3MO)KHOCTBIO HCIAPEHHs] WM PACIbUIEHHs WCTOYHHKA BIbIXaeMOTO
KOMIIOHEHTa JEHCTBUEM JJIEKTPO’HEPTMHM OT HMCTOYHHKA TMUTAHUS, Tapy BBIBOJOB,
NpPEAHA3HAYEHHBIX U1 3JIEKTPUYECKOTO COEAMHEHUs] UCTOYHMKA TNUTAHHWS W HArpy304HON
IPYIIBL, W CXEMYy YIPABJICHUS, BBIIOJHEHHYIO ObITh CIOCOOHOW TMOJy4aTh 3HA4YEHHE
HANpPSDKEHUS] UCTOYHUKA MUTAHUS, MOABOAMMOIO K HArpy304HOW TIpyIie uepe3 mapy BbIBOAOB,
NpUYeM CXeMa YIPAaBJICHUS CPABHUBAET IOJYYEHHOE 3HAUYEHHE HAIPSDKEHHs, MOABOAMUMOIO K
HArpy304HOM TPyINe, U IEpPBO€ KOHTPOJIbHOE 3HAUEHUE HANPSDKEHWs, W OIpeNessieT, YTO
HArpy304Hasi IpyIna HaXOAUTCS B COCTOSTHUY, TIe HArpy304Hasi IPyIna He MOXET 1eHCTBOBATh

B CJiy4daec, KOraa nojyd€HHOC 3HAUCHUC HAIPSXKCHUA SABJISICTCA MEHBIINM, WJIH SABJISACTCS PABHBIM
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WUJIM MEHBLINM, Y€M KOHTPOJIbHOE 3HAYEHHUE HAINPSKEHUS.

[0243] 25. IlporpaMma ympaBlieHHs Uil TOTO, 4TOOBI T€HEPHPYIOLIEE BIbIXaeMbIil
KOMITOHEHT YCTPOMCTBO UCIIOJIHSIIO CIIOCO0 YIpaBIeHuUs COrJIaCHO MyHKTaM 22 wiu 24.

[0244] Dta 3asBKa Takke pPaCKpbIBAET, HAIIPUMEP, aCHEKThl NU300pETEHHs], MONyUeHHbIE
WU3MEHEHHEM HEKOTOPBIX BBIPAXXKEHMH B PACKPBITOM CONEPKHUMOM KaK pe3yJbTaT acHeKTOB
U300peTeHus, Ha BBIPAKEHHS CIIOCOOOB, KOMIBIOTEPHBIX TIPOTPAaMM M HOCHTEJNeH

KOMITBIOTEPHBIX IIPOTPAMM.
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®OPMYIJIA U3OBPETEHUA

1. T'enmepupyromee BIBIXa€Mbli KOMIIOHEHT YCTPOWCTBO, BKJIIOYAKOIIEE HCTOYHUK
MUTAHUS, HArPy30YHYHK TPYIIly, BKJIIOYAOLIYIO HArpy3Ky, BBIIOJHEHHYK) C BO3MOXHOCTBIO
UCIMIAapPEHUs] WIM PACIBUIEHUs] UCTOUYHHUKA BABIXA€MOIO KOMIIOHEHTA JEUCTBUEM 3JIEKTPOSHEPIUU
OT MUCTOYHUKA MUTAHUS, JATYUK, BBIMIOJHEHHbINH C BO3MOXHOCTBIO BbIABATh BBIXOJHON CUTHAJ
IJIA 3alpoca Ha NPUBEIEHUE B JEHCTBHUE HAIPY3KH, U CXEMYy YIIPABIICHHUS, BBINOJHEHHYIO C
BO3MO>KHOCTBIO MOJTY4YE€HUsI 3HAUCHUsI HATIPSKEHMsI ICTOYHUKA MUTAHMS,

IIPUYEM CX€Ma YIPABJICHUSI BBITOJIHSET:

nporecc (al) monyueHus: 3HaU€HUsS HANPSDKEHUS 3aMKHYTOH LeNU UCTOYHUKA MMUTAHUS B
COCTOSTHUM 3aMKHYTOM LeNMU, B KOTOPOM HWCTOYHUK TNUTAHUS W HArpy3o4dHas Trpymmna
3JIEKTPUYECKU COEIMHEHBbI, B XOAE€ IMOABEACHUS JJIEKTPOSHEPIMHM OT WUCTOYHMKA MHUTAHUS K
Harpyske B OTBET HA JIETEKTUPOBAHNE BBIXOJAHOTO CUTHANA aTYUKA;, U

nporecc (a2) CpaBHEHHS MOJYYCHHOTO 3HAUEHHs HAMpPSDKEHWS 3aMKHYTOH LEeNH U
NEePBOr0 KOHTPOJIBHOTO 3HAYEHUs HANPsDKEHUs, W OINPEAENICHUs, 4YTO WCTOYHHMK IUTAHUS
HaXOAUTCA B COCTOSHUM HU3KOTO OCTATOYHOIO YPOBHs 3apsifa, B Clydae, KOIZa 3HAa4eHHUe
HaNpsHKEHUs] 3aMKHYTOM LIENMU SIBJSETCS MEHbBIIUM, WU SIBJISIETCS PABHBIM WJIM MEHBLIUM, YEM
NePBOE KOHTPOJIBHOE 3HAYCHUE HATIPSKCHMUSI.

2. T'eHepupyroliee BABIXa€MbI KOMIIOHEHT YCTPOWMCTBO, BKJIKOYAKOLIEE HCTOYHUK
MUTAHUS, HArpy304HYHK TPYIIy, BKJIIOYAKOLIYIO HArpy3Ky, BBIIOJHEHHYK) C BO3MOXHOCTBIO
UCMIAPEHUs] WIM PACHBUICHUs] UCTOYHHUKA BABIXa€MOIO KOMIIOHEHTA JEUCTBUEM 3JIEKTPOSHEPrUn
OT WCTOYHUKA IUTAHWs, CXEMy YIPABJICHUs, BBINOJIHEHHYIO C BO3MOXHOCTBK) IOJIy4aTh
3HAUEHUE HAIpPSDKeHUsST HMCTOYHMKA THUTAHUSA, U BCIOMOTATEIbHBIA OJIOK, BBITOJHEHHBIA C
BO3MOJKHOCTBKO IPENOTBPALLEHUs pas3psfa HUCTOYHUKA IMUTAHUSL B COCTOSIHUM HU3KOIO
OCTaTOYHOI'O YPOBHS 3apsi/a,

IIPUYEM CXEMa YIIPABJICHUS BbIIIOJIHSAET:

nporecc (al) monyueHus: 3HaU€HUS] HANPSDKEHUS 3aMKHYTOH LeNU UCTOYHUKA MMUTAHUS B
COCTOSTHUM 3aMKHYTOW IL€MU, B KOTOPOM HWCTOYHUK TUTAHUST W HArpy3o4dHas rpymmna
3JIEKTPUYECKU COEANHEHDL,

nporecc (a2) CpaBHEHHUS TMOJYYCHHOTO 3HAUEHHs HAMpPSUKEHHs 3aMKHYTOH LEeNH U
NEPBOrO KOHTPOJIBHOTO 3HAYEHUs HANPsDKEHUs, W OINPEAENICHUs, 4YTO HCTOYHHUK IUTaHUs
HaXOJUTCA B COCTOSHMM HU3KOTO OCTATOYHOIO YPOBHs 3apsifia, B Ciydae, KOIZla 3HAa4eHHUe
HaMpsHKEHUs] 3aMKHYTOM LIENMU SIBJISICTCSI MEHbBIIUM, WU SBJISIETCS PABHBIM WJIM MEHBLIUM, YEM
NepPBOE KOHTPOJBbHOE 3HAYCHUE HATIPSKEHUS, U

npouecc (a3) BbIMOJMHEHHUS (YHKIUHU BCIIOMOTaTeNIbHOTO OJIOKa B Ciy4ae, Koraa
ONPENEEHO, YTO MCTOYHMK MHUTAHHUS HAXOAWUTCA B COCTOSHUM HU3KOIO OCTAaTOYHOIO YpPOBHS
3apsiaa.

3. 'enepupyroniee BABIXa€MbIH KOMIIOHEHT YCTPOMCTBO MO M. 2, B KOTOPOM

BCIIOMOTATENbHBIN OJIOK HM3BEINAET, YTO HMCTOYHHUK INHTAHHS HAXOAUTCS B COCTOSIHUU
HU3KOI'O OCTaTOYHOI'O YPOBHS 3apsa.

4. I'enepupyrolnee BAbIXaeMblii KOMIIOHEHT YCTPONCTBO IO I1. 2, B KOTOPOM
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BCIIOMOTATEJIbHBIHN OJIOK KOPPEKTHPYET TeMIepaTypy UCTOUHUKA TTUTAHHS.

5. T'eHepupyromiee BAbIXa€MbIi KOMIIOHEHT YCTPONCTBO, BKJIIOYAKOINEE HCTOYHUK
NUTAHUS, HAPY304YHYIO TPYIIY, BKJKOYAIOLIYI0 HArpy3Ky, BBIIOJHEHHYIO C BO3MOXHOCTBIO
UCTIapEHUs] WM PACTIbUICHHS] HCTOYHHKA BJIBIXA€MOTI'O KOMITOHEHTA JEeHCTBUEM 3JIEKTPOIHEPTUU
OT WUCTOYHMKA INHTAHMs, U CXEMY YIIPABJIEHHs, BBINOJHEHHYIO C BO3MOXHOCTBIO IOJy4aTh
3HAYEHUE HANPSDKEHHUS NCTOYHUKA TTUTAHMUS,

IPUYEM CXeMa YIIPABICHUS BBIIOIHSET:

npouecc (al) monyyeHus: 3HaYE€HHsT HATIPSKEHHST 3AMKHYTON LIEMHM UCTOYHUKA TIUTAHUS B
COCTOSITHMM 3aMKHYTOH ILeMM, B KOTOPOM HCTOYHHK TMTaHWs W HArpy304Has TIpyIma
SIEKTPUYECKU COETUHEHBI,

nporecc (a2) CpaBHEHHUS TMOJYYCHHOTO 3HAUEHHs HAMpPSOKEHWS 3aMKHYTOH LEeNH U
NePBOr0 KOHTPOJBHOIO 3HAYEHHs] HAMPSIKEHWs, M OMpPEAEJEeHHs, YTO MCTOYHHK IMHUTAHHS
HAXOIUTCS] B COCTOSSHUM HHM3KOTO OCTAaTOYHOI'O YPOBHS 3apsia, B Ciiydae, KOrZa 3HAYCHHUE
HANpPSDKEHUS] 3aMKHYTOH LIEMH SIBJISETCS MEHBLINM, WJIH SIBJISIETCS] PABHBIM HJIH MEHBLINM, YeM
NepBOE KOHTPOJIbHOE 3HAUEHUE HATIPSIKEHHS,

nporecc (bl) monydeHHs 3HAYEHUS HATPSOKEHUS PA3OMKHYTOM €N HMCTOYHUKA
NUTaHUs B COCTOSIHUM PAa3OMKHYTOH LIeMH, B KOTOPOM MCTOYHUK MUTAHHS M HArpy304Has
rpyIINa 3JEKTPUIECKU HE COCTUHEHBI, U

nponecc (b2) cpaBHEHHs IMOJYYEHHOTO 3HAYEHMs HANpPsDKEHUS PA3OMKHYTOH LEeNmu U
BTOPOrO KOHTPOJIbHOTO 3HAYEHMs HANPSUKEHHS, W ONPENeNeHHs, YTO HCTOYHHMK MHTaHHS
HAXOJUTCSl B COCTOSHUM HHU3KOIO OCTATOYHOTO YPOBHS 3apsga B cCllydae, KOrja 3Ha4YeHHe
HATMPSKEHUS] PAa3OMKHYTOM LIETH SIBJISIETCS MEHBIIUM, WM SIBJISIETCS. PABHBIM WJIM MEHBIINM,
YeM BTOPOE€ KOHTPOJIbHOE 3HaUEHNUE HANPSKEHUs, 1

B Cilydae, KOr[a 3HAuU€HHE HAIPsDKEHHUs PAa3OMKHYTOW LIENH SIBJSIETCS PAaBHBIM HWIIN
OOnmpIINM, YeM BTOPOE KOHTPOJIbHOE 3HAa4YeHHe HampspkeHus B mpouecce (b2), cxema
yrpaBlieHus BbIMoJHsET nporece (al) u nmpouecc (a2) mocne npouecca (b2), U, B ciaydae, Kormua
HANpsOKEHUsST Pa3OMKHYTOM LEMU SIBJISIETCS MEHBLIMM, YeM BTOPOE KOHTPOJIBbHOE 3HAYEHHE
HanpsokeHust B mporecce (b2), cxema ymnpaBieHust oOmnpenenser, YTO HCTOYHUK IMUTAHUS
HAXOJUTCSI B COCTOSTHMM HU3KOTO OCTATOYHOTO YPOBHSI 3apsiia, U He BBIMOJHAET mporecc (al) u
nporecc (a2).

6. 'enepupyroniee BAbIXa€MbIH KOMIIOHEHT YCTPOMCTBO MO M. 1, B KOTOPOM

cXeMa yIPaBJICHUs] JOMOJTHUTEIBHO BBITIOJIHSECT:

nporecc (bl) monydeHWs 3HAYEHUS HATPSOKEHUS PA3OMKHYTOM €N HMCTOYHHUKA
NHUTaHUs B COCTOSIHUM PAa3OMKHYTOH LIeMH, B KOTOPOM MCTOYHUK MUTAHHS M HArpy304Has
TpyIIna 3JEKTPUIECKU HE COSTUHEHBI, U

nporecc (b2) cpaBHEHHs] MOJYYEHHOTO 3HAYCHHSI HAMPSDKEHUS PA3OMKHYTOM LEMU |
BTOPOrO KOHTPOJIbHOTO 3HAYCHMS HAMPSUKEHHs, U ONPENEeNeHHs, YTO HCTOYHHMK MHTaHHS
HAXOIUTCSl B COCTOSSHUM HHU3KOIO OCTATOYHOTO YPOBHS 3apsga B Cllydae, KOrja 3HAa4YeHHe
HANpPSKEHUS] Pa3OMKHYTOM LIETH SIBJISIETCS MEHBIIUM, WM SIBJISIETCS PABHBIM WJIM MEHBIINM,

YEM BTOPOC KOHTPOJbHOC 3HAYCHUEC HAIIPSAKCHUS.
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7. I'enepupyroniee BAbIXa€MbIH KOMIIOHEHT YCTPOMCTBO MO M. 6, B KOTOPOM

IOCJI€ JETeKTUPOBAHMS BBIXOJHOrO CHUTHAJA JaT4MKa U IepeA  NOABEACHUEM
3JIEKTPOSHEPTUU K HArpy3Ke CXeMa YIPABJICHUs BBINOIHSET MPOLECC IMOJYYEHUs] 3HAYEHUs
HaIpPsDKEHUS] PA3OMKHYTOH LIETIH.

8. I'eHepupyromiee BABIXa€MbIii KOMIIOHEHT YCTPOMCTBO Mo Jo0omy u3 m.im. 2-4, B
KOTOPOM

CX€Ma YNpaBJIeHHs! JOMOIHUTEIBHO BBIMOJHSET:

nporecc (bl) monmydeHHs] 3HAYEHUS HANPSDKEHHS PA3OMKHYTOM LEenM HWCTOYHHUKA
MUTAHUS B COCTOSTHUM PA3OMKHYTOH LieNH, B KOTOPOM HCTOYHUK MHUTAHUS U HArpy304Has
rpynmna 3JeKTPUYECKU HE COCUHEHBI, U

npornecc (b2) cpaBHEHHs MOJYYEHHOTO 3HAYEHHs HANPSDKEHUS PA3OMKHYTOH LU U
BTOPOrO KOHTPOJIBHOIO 3HAYEHMs] HANPSOKEHWs, W ONPENENeHUs, 4TO HMCTOYHUK NUTAHUS
HaXOJUTCA B COCTOSSHUM HU3KOTIO OCTAaTOYHOIO YPOBHS 3apsia B clydae, KOrga 3HadeHue
HaNpsDKEHUS Pa3OMKHYTOH LieNM SIBJISIETCS MEHBLINM, WIIN SIBJISETCS PaBHBIM WJIM MEHbIINM,
4eM BTOPOE€ KOHTPOJIbHOE 3HAYEHUE HAMPSIKEHUS.

9. TI'eHepupymolee BABIXa€MbIi KOMIIOHEHT yCTPOHCTBO mo groOoMmy W3 mLm. 6-8, B
KOTOPOM

cxema yrmpasJieHusl BbIToHsIeT nporecc (al) u nponecc (a2) mocne npornecca (b2).

10. I'enepupyroiee BAbIXa€MbIil KOMIIOHEHT YCTPOUCTBO MO 1. 9, B KOTOPOM

B CJlydae, KOIrZJa 3HAYE€HHUE HANpPsLKeHWs PAa30MKHYTOM LENM SIBJIAETCS PAaBHBIM WIIU
OOnpLINM, YeM BTOpPO€ KOHTPOJbHOE 3HaueHHe HampsbkeHus B rporecce (b2), cxema
yIpaBlieHus! BBIMONHsET mpouecc (al) u mporecc (a2).

11. I'enepupyrolee BABIXa€MbIH KOMIIOHEHT YCTPOWMCTBO IO jrobomy u3 m.am. 5-10, B
KOTOPOM

B poriecce (b1) cxema ynpasieHus Moay4aeT 3HaYeHNe HANPsDKEHNUsT PA3OMKHYTON 1eTn
Ha OCHOBE€ MHOXXECTBA 3HAYEHUN HANPSOKEHWsT MCTOYHUKA IUTAHUS, ACTEKTUPOBAHHBIX B
COCTOSIHUM PA30MKHYTOMN LIETIH.

12. T'enepupyromiee BObIXaeMblii KOMIIOHEHT YCTPOWMCTBO Mo Jirobomy u3 mam. 5-11, B
KOTOPOM

CXeMa yIpaBJIEHUs] BBIIIOJIHSET:

B miporiecce (al) monydeHue 3HaYSHHs HAMPSKEHHsI 3aMKHYTOH 1e Ha OCHOBe N—4ucia
3HAYEHU! HANPsHKEHWs] UICTOYHUKA NMUTAaHMs, TeTEKTUPOBAHHBIX B COCTOSIHUM 3aMKHYTOW LIETH,
npudeM N npenctasisieT nenoe uucio 1 wiu Oonblue; u

B npouecce (bl) monyueHne 3HaYeHHS] HATIPSKEHUS] PA3OMKHYTOH I Ha OCHOBe M—
YUCJIa 3HAYEHUM HANpsDKEHWs WCTOYHUKA [UTAaHWs, JETEKTUPOBAHHBIX B  COCTOSIHUHU
Pa30OMKHYTOH Hemu, mpudeM M npencTasisieT neyioe yucyo 1 wiu Oosbiie, U

N sBsieTcst 06abIuM, Yem M.

13. I'enepupyromiee BABIXaEMbIii KOMIIOHEHT YCTPOWCTBO IO Jrobomy u3 mam. 5-12; B
KOTOPOM

BTOPOC KOHTPOJIbHOC 3HAYCHUC HAIPAXKCHUS YCTAHABJIMBACTCA Ha BCJIUYUHY, PABHYIO
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iy OONBIIYIO, YeM HAIPsDKEHHUE MPEKPaIleHus pa3psiia HICTOUHUKA ITUTAHMSL.

14. T'enepupyromiee BABIXaEMbIii KOMIIOHEHT YCTPOWCTBO IO Jrobomy u3 ma. 5-13, B
KOTOPOM

NEPBOE KOHTPOJIbHOE 3HAYECHHUE HAIPSDHKEHUS OTJIMYAETCsl OT BTOPOrO0 KOHTPOJIBHOIO
3HAYECHUS HATIPSIKEHUSI.

15. I'eHepupyrolnee BIbIXaeMblii KOMIIOHEHT YCTPOWCTBO mo jrodomy u3 ma. 1-14, B
KOTOPOM

cXeMa YIpaBJIeHUs BBIMONHSET mpouecc (al) mepen MOABENEHHEM BJIEKTPOIHEPTHU
HUCTOYHMKOM IHMTAaHMUsI K HArpy3ke, IMOCPEACTBOM KOTOPOW HAarpy3ka HMMeEET BO3MOKHOCTb
HCIIAPSITh WM PACTIBUISITh UCTOYHUK BABIXaEMOTO KOMITIOHEHTA.

16. I'enepupyromiee BObIXaeMblii KOMIIOHEHT YCTPOWCTBO Mo Jrobomy u3 mam. 1-15, B
KOTOPOM

B mporiecce (al), mocie Toro, Kak MICTOYHHUK MUTAHMS U HATPy304HAs IPyIna o0Opa3oBaiu
COCTOSIHUE 3aMKHYTOMH LIETH, €CJTU MPOXOIUT BPEMsI peslaKCalliy, He0OXOIUMOe ISl TOTO, YTOOBI
HApsDKEHUE 3aMKHYTOM LeNu Mepelio B CTAalUOHAPHOE COCTOSIHHE, CXE€Ma YIIPaBJICHUs
MOJIy4aeT 3HAYeHUE HANPSOKEHUS 3AMKHYTOMN LIETTH.

17. T'enepupyromee BObIXaeMbIii KOMIIOHEHT YCTPOWCTBO Mo Jrobomy u3 mam. 1-14, B
KOTOPOM

B mpouecce (al) cxema ympaBieHHs MOJY4YaeT MHOXECTBO 3HAUYEHUN HAIPSDKEHUS
HUCTOYHMKA IHWTAHWS B TEYEHHE NPEABAPUTENIBHO ONPEAEIEHHOIO BPEMEHHM, U IOJYy4aeT
3HAQYCHUE HAINpPSDKEHUs 3aMKHYTOM LENMM HAa OCHOBE MHOXECTBA IIOJYYEHHBIX 3HAYEHUU
HaIpPsDKEHUS] HCTOYHUKA TTUTAHUS.

18. I'enepupyrolee BAbIXa€MbIN KOMIIOHEHT YCTPONCTBO MO 1. 17, B KOTOPOM

IpEeBAPUTENIbHO ONpPENEeNICHHOEe BpeMs AETeKTHPOBAHUS SIBJISETCS OOJiee IIMTENbHBIM,
YeM BpeMsl peNlakcaliy, HeoOXOmuMoe JUId Iepexoja HAIpsDKeHUS 3aMKHYTOH Lenu B
CTaLIMOHAPHOE COCTOSIHUE.

19. I'enepupyroiiee BAbIXa€MbIil KOMIIOHEHT YCTPOMCTBO MO 1. 17, B KOTOpOM

NPEABAPUTENIEHO OIpENeNIeHHOe BpeMsl IETeKTUPOBAHUS MPENCTABISET COOOW Takoe
BpeMsi, B KOTOPOE, AaXe €CIIM Harpy3ka NpuBeAeHa B ACHCTBUE B COCTOSHUM 3aMKHYTOM LEMH,
000 BIBIXa€MbIi KOMIIOHEHT HE T€HEPHPYETCSI.

20. TI'enepupyromee BObIXaeMbIii KOMIIOHEHT YCTPOMCTBO Mo Jirobomy u3 mam. 1-14, B
KOTOPOM

NepBOE KOHTPOJIbHOE 3HAYCHME HAIpPsDKEHUs] YCTAHABIMBAECTCS HA 3HAYEHUE, MEHBIIEE,
4eM HaNpspKeHUE NPEKPAIleHNs pa3psia HCTOUHUKA TUTAHUS.

21. T'enepupyromee BObIXaEMbIiI KOMIIOHEHT YCTPOWMCTBO Mo Jrobomy u3 mam. 1-14, B
KOTOPOM

NEepPBOE KOHTPOJIBHOE 3HAYEHUE HANPsLKEHHUs] YCTAHABIMBAETCS TAKUM, KaK 3HAYEHUE,
KOTOPO€ MOXKET NMPUHUMATh 3HAYEHUE HANPSKEHHE 3aMKHYTOM LIETH, TOJIBKO B Cllydae, KOraa
TeMIepaTypa UCTOYHUKA MMUTAHMSA SBJsieTCA OoJjiee HU3KON, UeM KOMHATHAsl TeMIlepaTypa, Win

HIKE, Y€M 3HAUCHUEC, KOTOPOC MOKET MPUHUMAThb 3HAYUCHUEC HAIPAXKCHUC SaMKHyTOﬁ LCIIH,
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TOJNIBKO B CJydae, KOrja TeMIlepaTypa WCTOYHHMKA IUTAHUS SBJsieTCss Oojiee HU3KOH, 4eM
KOMHATHasi TEMIIEPaTypa.

22. T'eHepupyrolee BIbIXa€MbIli KOMIIOHEHT YCTpOHCTBO mo mobomy u3 mam. 1-21,
TIOTIOJTHATEJIBHO COAEPIKALIMHN:

OJIOK MUTaHMS, BHITTOJHEHHBIH IyTEM pa3MeLIeHNs] HICTOYHHUKA TUTAHUS B KOPITYCe; U

KapTPUIKHBIA OJIOK, KOTOpPBIH NpHCOEOUHEH K OJIOKY NHTaHUS C BO3MOXKHOCTBIO
3aMEHBI.

23. Cxema ympaBjieHHs] Ui YIpPABJISHHs IO MEHbIIEH Mepe 4YacThio (DyHKIHit
TE€HEPUPYIOLIEr0 BABIXa€MbI KOMIIOHEHT YCTPOMCTBA, BKJIKOYAIOLIErTO0 HCTOYHHUK ITUTAHUS,
HArpy304HyI0 TpPynny, BKJIIOYAOIIYK) HArpy3Ky, BBINOJHEHHYH) C BO3MOXKHOCTBIO HCHApEHUs
WM PACHbUICHUsT MCTOYHUKA BJIBIXA€MOIO KOMIIOHEHTA JEHCTBUEM JJIEKTPOIHEPTUU OT
VCTOYHMKA MHUTAHUS, U AATYMK, BBINOJIHEHHBIM C BO3MOXKHOCTBIO BBbIIaBaTb BBIXOJHOW CHUTHAJ
JUIs1 3aIIpOCa Ha NMPUBEEHUE B NENHCTBUE HArPY3KH, IPUYEM CXE€MA YIIPABJICHUS BBINOJIHSET:

IpoLeCC MOJTY4YEHUs 3HAYCHMsI HANPSsLKEHUs 3aMKHYTOW LIENMM MCTOYHUKA MHUTAHUS B
COCTOSHMM 3aMKHYTOM LNy, B KOTOPOM HCTOYHMK MHUTAHUS M HArpy3o4dHas rpynna
3JIEKTPUYECKH COEIMHEHBbI, B XOA€ MOABEACHUsS BJIEKTPOOHEPIMH OT WUCTOYHHMKA MHUTAHUS K
Harpyske B OTBET Ha JI€TEKTUPOBAHNE BBIXOAHOTO CUTHANA JaTYUKA;, U

IIPOLIECC CPaBHEHHUs MOJIYYEHHOIO 3HAYEHUs HAINPSDKEHUS 3aMKHYTOM LIENM U MEPBOrO
KOHTPOJILHOT'O 3HAQYEHMs] HANPSDKEHHs, U ONPENENIeHUs, YTO UCTOYHMK NMUTAHUS HAXOAWUTCS B
COCTOSIHUM HHU3KOrO OCTATOYHOIO YPOBHsA 3apsAna, B CJlydae, KOIZa 3HA4YE€HUE HAIPSDKCHUS
3aMKHYTOM CETH SBJISIETCSl MEHBbLIUM, WJIH SIBJIAETCS PaBHbIM WIM MEHBIIMM, Y€M IMEPBOE
KOHTPOJIbHOE 3HAYEHUE HAIIPSIKEHUSI.

24. Cnoco0 ympaBjieHUs] TEHEePHPYIOIIUM BIbIXa€MbIi KOMIIOHEHT YCTPOHCTBOM,
BKJIIOYAIOLIMM  MCTOYHUK IIUTAHMs, HArpy304HYIO TIPYIMIY, BKIIOYAIOLIYIO HArpysky,
BBINIOJIHEHHYI0 C BO3MOXKHOCTBK) MCIAPEHHUs] WM PACIHbUICHUS HCTOYHHUKA BJbIXaEMOIO
KOMITIOHEHTa AEHCTBUEM 3JIEKTPOSHEPrMU OT MCTOYHHMKA IMUTAHUSA, NATYUK, BBIIOJHEHHBIH C
BO3MO>KHOCTBIO BBIJABATh BBIXOAHOW CUTHAJ AJI 3alIpOCa HAa NPUBECHNE B AEHCTBUE HATPY3KH,
U CXEMy YIPAaBJICHUs], BBINOJHEHHYK) C BO3MOKHOCTBIO IIOJIy4aTh 3HAYEHHUE HANPSDKEHUS
UCTOYHUKA MUTAHUS, IPUYEM CIIOCOO YIIPABIEHHS BKJIIOYAET:

CTaAUI0 TMOJYYEHUs 3HAYEHUs HANpPsDKCHUs 3aMKHYTOM LENM HCTOYHUKA IUTAHUSA B
COCTOSHMM 3aMKHYTOM Liend, B KOTOPOM HCTOYHMK MHUTAHUS M HArpy3odHas rpynna
3JIEKTPUYECKH COEIUHEHBbI, B XOA€ IMOABEACHUsS JJIEKTPOSHEPIMH OT WUCTOYHMKA MHUTAHUS K
Harpyske B OTBET Ha JIETEKTUPOBAHNE BBIXOAHOIO CUTHAJA NaTYUKA,

CTaQAUI0 CPAaBHEHMS IMOJYYEHHOIO 3HAYEHUS HANPSDKEHUs] 3aMKHYTOM CETH U NEPBOro
KOHTPOJIBHOT'O 3HAYEHHUsI HANIPSKEHUS, U

CTQAUIO OIpPENENICHUs], YTO HMCTOYHHUK ITUTAHUS HAXOOUTCS B COCTOSIHUM HU3KOIO
OCTaTOYHOI'O YPOBHS 3apsifia, B CiIy4ae, KOrAa 3HaUCHUE HANPSDKEHUS] 3aMKHYTOM LIETIU SIBJIIETCS
MEHBIINM, Y€M NI€PBOE KOHTPOJIBHOE 3HAYEHHUE HAIPSKEHUS.

25. I'enepupyroniee BAbIXa€MbIi KOMIIOHEHT YCTPOMCTBO, BKIKOYAIOLIEE:

HNCTOYHUK ITUTAHMUA,
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Harpy304Hyl0 TIpYIIy, BKJIOYAKOLIYD HArpy3Ky, BBIIOJHEHHYK) C BO3MOXKHOCTBIO
UCIMIAPEHUs] WIM PACIBUICHUs] UCTOYHHMKA BABIXA€MOIO KOMIIOHEHTA JEUCTBUEM 3JIEKTPOSHEPIUU
OT UCTOYHHUKA [MUTAHUS,

JATYMK, BBITOJIHEHHBIM C BO3MOXXHOCTBIO BbIIABATh BBIXOJHOM CHUrHAJ JJIA 3ampoca Ha
IIpUBEIEHUE B AEHCTBUE HATPY3KY,

1apy BbIBOJAOB, BBIIOJIHEHHBIX C BO3MOXKHOCTBIO JJIEKTPUUYECKOTO COEIMHEHUS
UCTOYHUKA MUTAHUS U HATPY30YHON IPYyNIIbL; U

CXEMY YIIPABJICHUs], BBIMOJHEHHYIO C BO3MOXKHOCTBIO MOJYUEHUs] 3HAUECHUs HANIPSKEHUS
MCTOYHMKA MUTAHUs, NOABOAUMOIO K Harpy304HOH Ipynie uepe3 napy BbIBOIOB,

IIPUYEM CX€Ma YIPABJIEHUs BBINOJHSAET MPOLECC CPABHEHUs IOJYYEHHOIO 3HAYEHUS
HAIpPsDKEHUs, MOABOAUMOrO K HArpy304YHOW TIPyHNe, U MNEPBOrO KOHTPOJBHOIO 3HAYEHUS

HaIlpPsiZKEHWSA, U ONPEACIICHUSA, YTO HArpy304Has rpynria HaxXOAUTCA B COCTOAHHU, B KOTOPOM

>
Harpy3o4yHasi TIpylIa HE MOXET JEeHCTBOBAaTb B Cly4yae, KOIAAa IOJYYEHHOE 3HA4YeHue
HANpPsDKEHUs] SBJISIETCS MEHBbLIMM, WIM SIBJSIETCS pPAaBHBIM WJIM MEHBUIMM, 4Y€M IepBOe
KOHTPOJIbHOE 3HAYEHUE HAPSIKEHUS.

26. Cnoco0® ympaBieHUs] TEHEPHUPYIOIUMM BIbIXaeMbIii KOMITOHEHT YCTPOWMCTBOM,
BKJIFOYAKOIIMM HMCTOYHUK IHTAHMs, HArpy304HYIO TIPYNNy, BKIIOYAIOUIYIO HArpyskKy,
BBINIOJIHEHHYI0 C BO3MOXKHOCTBK) MCHAPEHHUs WIM PACHBUICHUS] HCTOYHHMKA BIBIXA€MOIO
KOMITIOHEHTa AEHCTBUEM JJIEKTPOSHEPIMU OT MCTOYHHMKA MUTAHUSA, NATYUK, BBIIOJHEHHBIA C
BO3MO>KHOCTBIO BBbIJABAaTh BBIXOAHOW CUTHAJ AJIA 3aIIPOCa HA NPUBENCHNUE B AEUCTBUE HATPY3KH,
Napy BBIBOJAOB, BBIMNOJIHEHHBIX C BO3MOKHOCTBK) 3JIEKTPUYECKOIO COENMHEHHUs] HCTOYHHMKA
MUTAHU W HArPy304YHOW TIPYMIbL, U CXE€MYy YIPABJICHUs, BBIIOJHEHHYI) C BO3MOXHOCTBIO
MOJIy4aTh 3HAYEHUE HAIPSsLKEHMs], TOABOJAUMOIO K HArpy304HOM IPYIIIE 4epe3 mapy BbIBOIOB,
pUIeM

CXeMa YNPaBJIECHUs  BBINOJHSAET IPOLECC CPABHEHUs IOJYYEHHOIO  3HAYEHUs
HaIpsDKEHUs,, MOABOAMMOrO K HArpy304HOW TIpyHme, U MNEPBOrO KOHTPOJBHOIO 3HAYEHUS
HAIpPsKEHUs, U ONpPEENIeHUs, YTO HAarpy304Hasl Ipynna HaXOAWUTCA B COCTOSIHUH, B KOTOPOM
Harpy3o4Hasi TIpyIlna HE MOXET JEeHCTBOBATb B Cly4yae, KOIAAa IIOJyYEHHOE 3HA4YeHUe
HAIPSDKEHUs] SBJISIETCST MEHBbLIMM, WIM SBJSIETCS pPAaBHBIM WM MEHBLIMM, 4Y€M IepBOe
KOHTPOJIbHOE 3HaYEHUE HAIIPSIKEHUS.

27. KOMIBIOTEPHO-YUTAEMBIII HOCUTEb AAHHBIX, COAEPKALUN MPOrpamMmy yIIPaBIeHUs
IUIS1 BBITIOJIHEHUS] TEHEPUPYIOIIUM BIBIXa€MbIii KOMIIOHEHT YCTPOMCTBOM CIoco0a yrpaBiIeHUs
1o n. 24 unu 26.

ITo noBepenHoCcTH
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