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OIIMCAHUE U30BPETEHUA
2420-559139EA/55
TEHEPUPYIOIIEE BABIXAEMbBIF KOMIIOHEHT YCTPOMCTBO, CXEMA
YIIPABJIEHUS, A TAK/KE CIIOCOB YIIPABJIEHUA U ITPOT'PAMMA
YIPABJIEHUSI TEHEPUPYIOIINM BJIBIXAEMBI KOMIIOHEHT
YCTPOIICTBOM

OBJIACTh TEXHHKH, K KOTOPOM OTHOCUTCS U30EPETEHHE

[0001] Hacrosituee n300peTeHre OTHOCUTCS K T€HEPHUPYIOIIEMY BIbIXa€MbIii KOMIIOHEHT
YCTPOHCTBY, K CXE€Me€ YIIPaBJICHHUs, W K CIOcoOy YIpaBiieHHs] M NPOrpaMMme YIpPaBJICHUS
TEHEPHUPYIOIIUM BIbIXa€MbIHi KOMIIOHEHT YCTPOWCTBOM, M, B YACTHOCTU, K TE€HEPHUPYIOLIEMY
BIBIXa€MbIi KOMIIOHEHT YCTPOWCTBY, K CXeMe YIpaBJICHUs, U K CHOCO0y yNpaBiIeHUS U
nporpaMMe yIpaBJIEHUs] TEHEPHUPYIOIIUM BIbIXa€MbIli KOMIIOHEHT YCTPOHCTBOM, CIOCOOHBIM
BBITIOJIHATh JUATHOCTUKY JE€Tpajaliil UCTOYHUKA MUTAHUS B HAJJIEXKAIlee BPEMs, TEM CaMbIM
MOBBILIAs] TOYHOCTD TUArHOCTUKHU Jerpajaliii.

YPOBEHb TEXHUKU

[0002] HemaBHO BMECTO TpPaIWIMOHHBIX CHUraper ObLIM MPEeJIONKEeHbl TeHePUPYIOLINE
BJIbIXa€MbI{l KOMITOHEHT yCTPONCTBA JJIsl TECHEPUPOBAHUS BABIXAEMOTO KOMIIOHEHTA UCTIAPEHUEM
WIN PACHbUICHHEM HCTOYHUKA apoMaTa, TAaKOro Kak Tadak, WM HCTOYHHKa adpo3oist. Takoe
TeHEepUpYIOLlee BIBIXAaEMbli KOMIIOHEHT YCTPONCTBO HMEET HArpy3Ky Uil MCMApeHHs] WU
pacmpUieHUss WCTOYHMKA apoMara WWIM HCTOYHHMKA a’pO30Ji, WMCTOYHMK TUTAHHUA IS
MOJBENICHHUS] JJIEKTPO’HEPTMM K HArpy3ke, CXeMy YIpPAaBJI€HUs AJsl BBINOJHEHUs OIlepaluu
yIpaBJIEHUs] YCTPONUCTBOM, U TakK Aajiee.

[0003] B oTHOLIEHNH OMpeneneHns CTeNeHN UCTOIIeHUs OaTaper B TaKOM YCTPOMNCTBE,
Harpumep, B [lateHTHOM JlokymeHTe 1 packphiTa TEXHOJIOTHS ONpeneNeHHs, HeoOXoauMa JIiu
3aMeHa Oarapeu, U TOMy MOAOOHOE, Ha OCHOBE BEJIMYMHbI U3MEHEHUs HAIPSUKEHHsS] BO BpeMs
pazpsina. Kpome Toro, B [TarenTHOM J[okKyMeHTe 2 pacKphIT Crocod HaJIekKAIIero OnpeaeieHus,
BBIMOJIHATD JIM 3apsiAKY OaTtapeu reHepUpyroLIero a3po30ib YCTPOHUCTBA, U C KAKOW CKOPOCTHEO
OyzmeT BBIMOJNHATHCS 3apsaka, M T.JA., HA OCHOBE TEMIIEPAaTypbl OKpPYKAIOLIEH 3apsaHoe
YCTPOMCTBO CPEBI.

[0004] [[TatenTnbiii lokymenT 1] JP-A-2017-514463

[[Tarentnsiii lokyment 2] JP-A-2017-518733

[0005] ITatentHsiii JJlokymMeHT 1 packpbiBaeT crmocod onpenesieHus, TpedyeTcst i 3aMeHa
Oatapeu, U3MEpEHNEM HaNpPsDKEHUsS OaTtaper, Kak OMMCAHO BBIIIE, KOTOPask MPENCTABISET COOOH
TEXHOJIOTHIO, MMEIOIIYI0 OTHOLICHHE K OIeHKE Nerpajauuu Oarapew, omgHako B IlaTeHTHOM
Jokymente 1 BooOIme HE pPacKphiTa B3aMMOCBSI3b MEXIY MOPSIAKOM BBITOJHEHHS OLIEHKH
Jerpajaliii U IUana3oHOM TeMIIEpaTyphl.

[0006] Kpome Toro, B ITarenTHOM [lokymeHTe 2 packphIT criocod 3abiaroBpeMeHHOMH
HACTPOMKN HEKOTOPBIX TEMIIEPATypPHBIX AUANA30HOB U OINpEAENeHHs], NMPOBOAUTDL JIU WU HET
3apsAAKY U BBINOJHATH U U3MEHEHHE CKOPOCTH 3apsA[KH, Ha OCHOBE 3aBHCHUMOCTH OT 3THX

TEMIICPATYPHBIX AUAIA30HOB, OAHAKO 3Ta TEXHOJIOTHUA HE COCPEAOTOUMBACTCSA HAa B3aUMOCBA3U



MEXIY BBITOJIHEHHEM OLIEHKHU JAETPaaliii U AHAa30HOM TeMIlepaTypa.

[0007] Mexnay TeMm, aBTOpPBl HACTOSINEH 3asBKM HAa OCHOBE OOCTOSTEIBHOIO
UCCIIEIOBAHNS HAIIUIM, YTO 3aTPYAHUTENBHO NPOBECTH PA3JINYNE MEKIY CHIDKEHHEM BBIXOTHOMN
MOIIHOCTH MCTOYHHMKA IUTaHWs, OOYCJOBJIEHHBIM Jerpajalueil MCTOYHMKA THUTaHWS, U
CHIDKEHHEM BBIXOJHOM MOIIHOCTH HCTOYHUKA IUTAHUS B CJydae, KOTAAa OKa3bIBAETCS
HEeHaJUIeXalleil TeMneparypa MCTOYHMKAa nuTaHus. Kpome TOro, Ha OCHOBE 3TOrO 3HAHUS
aBTOpPBI HACTOALIETO H300peTeHus] OOHAPYXKWJIM, YTO, €CJIM JAWArHOCTHKA Jerpafaluy
BBIMOJIHSIETCS TOJIBKO B CJIydae, KOrAa TeMIepaTypa HCTOYHUKA MUTAHUST HAXOIUTCS B Ipeaesax
OTPENEeICHHOrO JHAaNa3oHa, PAJAMKAIBHO TOBBIMIAETCS TOYHOCTb IMATHOCTHKHU JETrpajalliH.
ITosToMy 1eJIb HACTOSIIIErO0 M300PETeHUs] COCTOMT B CO3JAHMHM TE€HEPUPYIOINEro BIbIXA€MBbIH
KOMITIOHEHT YCTPOWCTBA, CXEMbI YIIPABJIEHUS U CIIoco0a yIpaBIeHUs! U MTPOrPaMMBbl YIIPABJIEHHS
TeHEPHUPYIOIIMM BIBIXa€MbIii KOMIIOHEHT YCTPOHCTBOM, CITOCOOHBIM BBINOJNHATH JTHATHOCTHKY
Aerpajaliid WCTOYHHWKA IMUTAHWSA B HAAJIEXKAIlee BPEMs, TEM CaMbIM IOBBIIIAs TOYHOCTH
IMAarHOCTHKH JIETPaslaliH.

CYHIHOCTD U30BPETEHUA

[0008] CormacHO OIHOMY acCHeKTy HW300peTeHus, NPEACTABICHO TIeHEPUPYIOIIEee
BIBIXa€MbIi KOMIIOHEHT YCTPOWCTBO, BKJIIOUAIOIIEE. MCTOUHUK NMHUTAHUS, HArpy3Ky, KOTOpas
UCTIapsieT WM PACTbUIET UCTOYHUK BIIBIXAEMOTrO KOMIIOHEHTA AEHCTBUEM 3JIEKTPOSHEPTHH OT
UCTOYHMKA TUTAaHWSA, M CXEMY YIIPABJIEHHs, KOTOpas BBIMOJHSAET KOHTPOJIb HAa OCHOBE
BBIXOJHOTO CHTHAjla TEMIEPaTypHOTO MAaT4YHKA, MPUYEM CXE€Ma YIPABJICHUS BbITOJIHIET:
nporecc (a) pacuera TemIepaTypbl HCTOYHUKA IUTaHMA HAa OCHOBE BBIXOJHOTO CHTrHaja
MOJIyYeHHs] TEMIIEPATYPHOTO AaTtyuka; u npouecc (b) onpeneneHus, HAXOIUTCS JIH TEMIIepaTypa
UCTOYHUKA IUTAHUSA B IIEPBOM TEMIIEPATYpPHOM JHana3OHe, WM BBINOJHEHUS UArHOCTUKU
Aerpagallid UCTOYHMKA MUTAHMUs TOJNBKO B CJydae, KOTAAa TeMIlepaTypa MCTOYHHKA MUTAHUS
HAXOJUTCSI B 3TOM JIUATIa30HE.

[0015] (Onucanue TepMUHOB)

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

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

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



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

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

TepmuH «a3po30/b» O3HAYaE€T [OUCMEPCHUI0 MENbYAWIIUX YacCTULl JKUAKOCTU WJIU
TBEPAOrO BELIECTBA B BO3JyXE.

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

KPATKOE OIMUCAHUE YEPTEXEU

[0017] Dur. 1 npeacraBaseT BUI B pas3pe3e, CXEMATUYECKH WIUTFOCTPUPYIOLIUI
KOH(PUIypamyioo TeHEePUPYIOLIEro BIBIXa€MbI KOMIIOHEHT YCTPOWMCTBA COIJIACHO OIHOMY
BaPUAHTY OCYLIECTBIIEHHSI HACTOSIIETO H300PETEHHSI.

Qur. 2 NpeAcCTaBiIsieT NePCHEeKTUBHbBIN BUA, WUIIOCTPUPYIOLIUN NIPUMEDP BHELIHErO BUIA
TeHEPUPYIOLIETrO BABIXa€Mblli KOMIIOHEHT YCTPOMCTBA.

dur. 3 mnpexacraBisieT OJOK—CXEMy, HWUIFOCTPUPYIOIIYID TpUMep KOH(PUTYpaLUuu



TeHEPUPYIOLIETrO BBIXa€Mblli KOMIIOHEHT YCTPOMCTBA.

@ur. 4 npencrasisieT BUIA B paspese, WUIIOCTPUPYIOLIMNA OIUH NPUMEP BHYTPEHHErO
CTPOEHUS KapTPHUIKHOTO OJIoKa.

@ur. 5 npencTasiaseT BUA B pa3pese, WUIIOCTPUPYIOLINM e11le OAUH NPUMEP BHYTPEHHETO
CTPOEHHsI KapTPUIKHOTO OJIOKa.

Qur. 6 npeacTaBiaseT BUI, WIIOCTPUPYIOIIUNA 3JIEKTPUUECKYI0 CXEMY M€HEepPUPYIOILETro
BAbIXa€MbIi KOMIIOHEHT YCTPOWCTBA (B COCTOSIHUHM, TI7l€ COCOUHEHbl OJIOK NHTaHus |
KapTPHUIKHBIA OJIOK).

@ur. 7 mpeACTaBJIIET CXEMAaTUUECKYH) IHAarpaMmy, WLUIFOCTPUPYIOLIYIO KapTPUIKHBIN
OJOK ¥ 3apsoHOE YCTPOMCTBO, BBITIOJHEHHOE C BO3MOXKHOCTBIO TPUCOEAMHEHHUs K OJIOKY
MUTAHUS U OTCOEUHEHHUs OT HETO.

@ur. 8 npeacTaBisieT BUA, WUIKOCTPUPYIOIIHUN 3JEKTPUUECKYK) CXEMY T'€HEPUPYIOLIErO
BIBIXa€MbIli KOMIIOHEHT YCTPOHCTBA (B COCTOSIHUH, TI€ COCIUHEHbI OJIOK MUTAHUS U 3apsSaHOE
YCTPOMCTRBO).

Qur. 9 mpeacrasiseT BUJ, WUIIOCTPUPYIOIIMI B3aUMOCBSI3b MEXIY HAIPSIKEHUEM,
KOTOpPO€ NMOABOJUTCS K Harpy3Ke, U aKTOM BIOXA.

@ur. 10 npexncraBiser BUI, CXEMATHYECKH WIIOCTPUPYIOIIUN B3aHMMOCBSA3b MEKIY
BBIXO/JIHBIM 3HAYEHUEM AATUHUKA BAOXA U HANIPSDKEHUEM, KOTOPOE MOJAETCs HA HAIPY3KYy.

@wur. 11 mpencrasisier OJIOK—CXeMy, WLUTIOCTPUPYIOLIYIO IPUMEpP KOHKPETHOTO MOpSIIKa
JEHUCTBUsI TEHEPUPYIOLLETO BABIXaEMbI KOMIIOHEHT YCTPOUCTBA.

Qur. 12 npexncrasisgeT BUI, WUIIOCTPUPYIOIINI HEKOTOPBIE TEMIIEPATYPHBIE TUANa30HbI
IUIsl TEMIIEpaTypbl HMCTOYHMKA MHUTAHUSI U COOTBETCTBYIOILUETO €W MOpsiAKa YIPaBISIOLIUX
JNEHUCTBUM.

@ur. 13 mpencraBnseT OJOK—CXeMy, WIIFOCTPUPYIOIIYIO OAWH TPUMEpP TUATHOCTUKU
JerpagaLuu.

dur. 14 npencraBiasier ONOK—CXeMy, WUIOCTPUPYIOUIYIO €Ile OOUH MPUMED
KOHKPETHOTIO NOpsiiKa ACHCTBUS F€HEPUPYIOLIErO BbIXa€Mblli KOMIIOHEHT YCTPOMCTBA.

Qur. 15 npencraBisier ONOK—CXeMy, HUTFOCTPUPYIOMYKO — IOCJIENOBATEbHOCTD
NENUCTBUM, KOTOPbIE BBINOJIHAIOTCS, KOITla TEMIIEpaTypa sIBJISE€TCS HECHOPMAJIbHOM.

Qur. 16 npencraBisier ONOK—CXeMy, WUTFOCTPUPYIOMYKD — IOCIENOBATEIbHOCTD
IEeWCTBUH, KOTOPBIE BBITIOJIHIIOTCS BO BPEMsI YXYALIEHUSI COCTOSIHUS OaTapeu.

@ur. 17 npencrasisieT 6JI0K—CXeMy, WLTIOCTPUPYIOIIYIO TPUMED OTePaIU 3aPsIKH.

OITMCAHUME BAPMAHTOB OCYIIIECTBJIEHMA U30BPETEHUA

[0018] Hmxke Oynmer ommcaH BapuUaHT OCYLIECTBICHHsS HACTOSLIETO H300pETEHHs CO
CChUIKOM Ha uepTexku. OJHAKO ONUCHIBAEMble HU)KE KOHKPETHbIE KOHCTPYKLUU H
JJNIEKTPUYECKHE CXEMbl MPEACTABISIFOT COOOW  HMCKIIIOYUTEIBHO TPHMEPHl HACTOSIIErO
n300peTeHns], 1 HacTosllee n3o00peTeHne He 00s3aTenbHO orpannumnBaercs umu. Kpome toro,
7anee KOHCTPYKIMOHHBbIE AETajH, B MPHUHLMIE HMEIOLINE OIMHAKOBYIO (YHKLIMIO, OymyT
OMNMCaHbI C OJHUM U TE€M K€ KOAOBbIM HOMEPOM IMO3ULIMM WIN KOAOBBIMU HOMEPAMU MO3ULIUH,

COOTBETCTBYIOIIUMH APYr IPYry, OAHAKO, Ui MPOCTOTBHI PAa3bsICHEHUs, WHOIZA KOAOBbBIE



HOMepa MO3uIuHM OyayT OmylieHbl. XOTS KOH(PUryparuu HEKOTOPBIX YacTed YCTpPOHCTBa
Pa3INYaArOTCs MEXAY ONPENEICHHBIM YePTEKOM U IPYTUMHU 4EPTEKAMHU, CIENyeT OTMETUTD, YTO
OHU HE COCTABJIAIOT CYIIECTBEHHOI'O PAa3jM4Usl B HACTOSIIEM H300pPETEHHM, M MOXKET OBITh
pUMeHeHa J1I00ast KOHUTYpaLsl.

[0019] 1. KOHOUT YPAILTUA YCTPOUCTBA

I'enepupyromiee BAbIXaeMbI KOMIIOHEHT YycTpoiicTBO 100 cormacHo Hacrosimemy
BapUAHTY MCHOJHEHHs BKIO4aeT O6yok 110 nuraHus u KapTpUIKHbINA 0ok 120, BBIMOJTHEHHBIH
C BO3MOJKHOCTBIO MPUCOCAMHEHUs K OJIOKY MUTAHHS U OTCOEAMHEHHs] OT HEro, KaK MOKa3aHO B
@ur. 1 u ®ur. 2. B HacTosIeM BapuaHTe UCTIOJHEHUS TIOKA3aH mpumep, B Kotopom 0ok 110
NUTAHUST M KapTPWKHBIA Onok 120 BBIMONHEHBI MO OTHEIBHOCTH, OJHAKO B Ka4eCTBE
TeHEPHUPYIOIIETO BIBIXaeMbIil KOMIIOHEHT YCTPOHCTBA COTJIACHO HACTOSLIEMY H300pPETEHHIO OHU
MOTYT OBITh BBIITOJIHEHB OObEATMHEHHBIMH.

[0020] OOmas ¢opma reHepUPYIOLIEro BIBIXAeMbIH KOMITIOHEHT ycTpoiictBa 100 He
SIBJIIETCSI KOHKPETHO OTPaHMYEHHOH, U OHO MOXKET MMETh pasnuusbie Gopmbl. Hanpumep, kak
nokasaHo B Dwur. 2, reHepupyrollee BIbIXa€MbIii KOMIIOHEHT YCTPOHCTBO MOXET OBITh
BBIMIOJTHEHO Tak, 4To o0mas (opma CcTaHOBHTCS Kpyrjioh ¢opmoil. bonee KOHKpeTHO,
TeHepUpPYIOIee BABIXa€MbIH KOMIIOHEHT ycTpoiictBo 100 mpuobperaer ¢opmy emuHOTrO
crepkHs, korma Omok 110 murtamms u kapTpumxkHbii Onok 120 coenwHEHBI B OCEBOM
Hanpasnenun. Ecimu obmas ¢gopma ycTpoiicTBa BhINOJHEHA B (JOpME €IMHOTO CTEPIKHS, Kak
OIHCAHO BBIIIE, IMOJB30BATEIb MOJXET BBIMOJHATH BAOX MOJOOHO IOJIb30BATENIO, KypSILIEMY
TpaAULUOHHYIO curapery. B mpumepe dur. 2 kOHLEBas 4acTh, IOKA3aHHAsI HA MPABOW CTOPOHE,
npeacTasisier coboi yacTh 142 MHrajsLMOHHOTO KaHala, U Ha MPOTHUBOMOJIOXHON KOHIIEBOH
YaCTH NMPEeayCMaTPUBAET CBETOU3IyHArOIuil 00k 40 Ui N3JIydeHHs CBeTa COrIacHO pabodeMy
COCTOSIHMIO YCTpOICTBa, W T.A. ['eHepupyloliee BAbIXa€Mblii KOMIIOHEHT YCTPONCTBO MOXKET
OBbITH BBIMOJHEHO TaK, YTO MOJb30BATEb IPUCOECAUHSAET K YaCTH 142 MHraJSIMMOHHOTO KaHaja
MYHAIITYK (HE TOKa3aH B 4epTekax) Ui MPUMEHEHHUs W BBINIOJHEHUs Baoxa. KOHKpeTHbIe
pa3Mepbl YCTPOWCTBA HE SBJSIIOTCS OCOOCHHO OrPaHUYEHHBIMH, M, B Ka4yeCTBE MpPUMEDA,
IMAMETP MOXET COCTAaBJIATh OT OKOJIO 15 MM 10 25 MM, 1 o0muasi AJTMHA MOXET COCTaBJISITh OT
okosio 50 MM 10 150 MM, Tak, 4TO MOJB30BATENb MOKET UCIIONB30BATh YCTPONUCTBO, AEPKA €r0 B
pyke.

[0021] (BJIOK ITMTAHUA)

bnok 110 nuranus BxIO4aeT KOpHyCHbIM 3jgeMeHT 119, ucrounmk 10 nwuranwms,
BCTABJIEHHbI B KOPIYCHBIN 3JieMeHT, natuuk 20 Bpoxa, cxemy S50 ympaBiieHus, U T.A., Kak
noka3aHo B @ur. 1. bnok 110 nutanus DONMONHUTENBHO BKJIIOYAET HAXKUMHYKO KHONKY 30 u
ceeromydaromuii 6ok 40. OmHAaKO He BCe W3 OTHX OTAENBHBIX JJIEMEHTOB SIBJISIFOTCS
00s13aTeNIbHBIMA KOMITOHEHTaMH T€HEPHPYIOLIEr0 BIBIXaeMbIii KOMIOHEHT yctporictea 100, u
OJIVH WJIM MHOTHE 3JIEMEHTBI MOTYT ObITh omnymieHsl. KpoMme Toro, oquH WM MHOTHE 3JI€MEHTHI
MOTyT OBITh pa3MelIeHbl B KapTpuaskHOM Osoke 120, a He B Onoke 110 nuranus.

[0022] Kopnycheiii snemeHT 119 moxer mnpenctaBisiTh cOO0OW IMIIMHAPHYECKHUI

QJIEMCHT, U XOTA €ro Marepuajl HE SABJIKICTCA KOHKPETHO OrpaHUYCHHBIM, KOpl'Iy(JHbIﬁ QJIEMEHT



MOJKET OBITh BBIITOJIHEH U3 METaJlJIa WU TIaCTMACCHI.

[0023] Hcrounmk 10 muTaHWS MOXKET TPENCTABJISITH COOOHM mepe3apskaeMyro
BTOPUYHYIO Oarapero, TaKyl Kak JHUTHIH-HOHHBIA aKKyMyJISITOP WM HUKEJbIHIPUIHbBIN
akkymyssitop (Ni-MH). Hcrounuk 10 nurtaHust MokeT ObITb NEpBUYHON OaTapeei win
KOHJIEHCATOPOM, BMeCTO BTOpu4HOW Oarapen. Mctounuk 10 muTaHWs MOMKET MPENCTABISATH
co0O0l UCTOYHUK MHUTAHUs, pa3MelneHHbIl B Oyoke 110 nmutanus Tak, 4T0ObI ObITh 3aMEHSIEMBIM,
WA MOKET MPECTABISATh COO0I MCTOYHHMK MUTAHMS, BCTPOCHHBIN B OJIOK MUTAHUSI B PE3yJIbTaTe
cOopku. Hucyio ucTouHUKOB 10 MUTaHKSI MOKET COCTABJISATh OIUH WK OoJiee.

[0024] [atumk 20 BOoxa MOXKET TMPENCTaBJsThH COOOH JaT4MK Ui BBIBOIA
MPeIBAPUTENILHO OMPEAESIEHHOrO BBIXOIHOTO 3HAYEHUs (HATpUMep, 3HAYSHHS HATIPSKEHUS UITH
3HAYEHUs TOKA), HAITPUMeEP, COTJIACHO PAcXOAy MOTOKA WU/MJIU CKOPOCTH TE€YEHUs Ta3a, KOTOPBIN
npoxoaut uepe3 Hero. Jlatuumk 20 BIOXa MCTONMB3YETCS IJIs1 AETEKTUPOBAHUS BBITOIHIEMOTO
MOJIb30BATEIeM aKTa 3aTshKKU (akta Bmoxa). B kadectBe marymka 20 BEoxa MOTYT OBITh
UCTIOJIb30BAHbI  PA3HOOOpPA3HbIe JATYUKH, U Ui TNpUMEpa MOTYyT ObITh NPUMEHEHbI
MUKPO(OHHBII €MKOCTHBIN JaTYUK, JATYHUK PACX0/ia MOTOKA, WA TOMY MOAOOHBIE.

[0025] Haxumuast kHomka 30 mpencrtaBisieT coOOH KHOMKY, KOTOpas MOXKET OBbITh
MpUBEJEHA B ACHCTBUE TMOJb30BaTeNieM. XOTsA KHOIMKA yYINOMHHAETCS KaK Ha)KUMHAsi KHOTIKA,
KHOMKA HE OrpPaHUYHMBAETCS [ETANbI0, UMEIINEH 4YacThb KHOMKH, KOTOpash IBIDKETCS TMpHU
HAOKATHM, ¥ MOXKET TMPEACTABJSATh COOOW YCTPOMCTBO BBOAA, TaKOE KaK CEHCOpPHAs KHOTIKA.
ITonoxeHnue pasMelieHnss HAKMMHON KHONIKH 30 TakKe HE SIBJSETCS] KOHKPETHO OIPAaHUYEHHbBIM,
U Ha)XXKUMHAs KHOIKA MOKET OBbITh pasMelleHa B IMPOHM3BOJIBHOM TOJIOXKEHHH Ha KOpITyCe
FeHEPUPYIOLIErO BABIXa€MbI KOMIOHEHT ycTpoiicTtBa 100. B kauecTBe mpumepa, HaKUMHasi
kHoTKa 30 MOKeT ObITh pa3melneHa Ha OOKOBOI MOBEPXHOCTH KOPIYCHOTo 3jemMenTa 119 Gnoka
110 muTaHUsl Tak, YTO MOJIb30BATENIb MOMKET JIETKO BO3IEHCTBOBaTH Ha Hee. MoryT ObITh
NPEAyCMOTPEHbI MHOTOYUCJICHHBIE HAXXHMHbIe KHOMKH 30 (yCTpOWCTBA BBOJAA ISl TIOJTYYEHUS
BXOJTHOM KOMaHJIbI OT MOJIb30BATEJIS).

[0026] Ceetousnyuaroiuii 6ok 40 BKJIIOYAET OJWUH WJIM MHOTHE HCTOYHUKU CBETa
(Hanpumep, LED#bI), u npeaHasHavyeH sl U3JIYYSHHUs] CBETA B MPEABAPUTEIBHO OMPEIETIEHHOM
pekuMe B MPEeaBAPUTENBHO omnpeaeneHHoe BpeMs. Hanmpumep, B OTHOM BapuaHTe MCTIOJHEHUS
MPEINOYTUTENBHO, YTOOBI CBETOM3NYHYAKOIUH OJIOK OBbLT BBIMOJHEH IJIsi M3JIYYeHUs] CBETa C
MHOTOUYMCJICHHBIMU LIBeTaMu. [Ipumepsl (PYHKIIMOHMPOBAHMS CBeTOM3Jydaromero Oyoka 40
BKJIFOYAIOT (DYHKIMEO HW3BEIIEHUs TOJB30BATENI O TEKYIIeM pekKhMe NEHCTBUS YCTPOICTBA,
(YHKIIUIO OMOBEIIEHUS] TIOJb30BATENSI O TMOSBJICHUU OTKJIIOHEHHS] OT HOPMBI, €CJIH BO3HHUKAET
HEUCTPABHOCTh, U T.I. KpoMme TOro, ¢ yderoM >THX (PYHKIMIA, B Ka4eCTBE H3BEIIAIOIIETO
YCTPOWCTBA, KOTOPOE TMPEAYyCMATPHUBAETCS B TIEHEPUPYIOIMEM BABIXa€MbIii KOMIIOHEHT
yctpoiictee 100, KpoMme CBETOHM3JyYaroIIero OJioKa, HApUMeEp, MOMKET OBITh HCTIOJIB30BAHO
OHO W3 BUOPALMOHHOIO YCTPOWCTBA JJIsI CO3AAaHUsl BUOpALMU, 3BYKOBOTO YCTPOMCTBA IUIS
3BYKOBOTO CHTHajia, OTOOpaXarollero yCTpoHcTBa IJIs1 OTOOpPak€HUs NPEABAPUTENBHO
ompenesNieHHOW wuH(pOpMauMM, W T.JO., WM WX KoMOuHamus. B kauecTBe mpumepa,

cBeTomsydaromuii 070k 40 MoxkeT ObITh pa3MelleH Ha KOHLIeBol yactu Oyoka 110 nuranus. B



TeHEPUPYIOIIEM BIBIXaeMbIi KOMITOHEHT ycrpoiictBe 100, ecnu cBeromsmydaroummii Oiok 40,
pa3MEILUEHHbIN Ha IMPOTUBOIOJIOXKHOM KOHLEBOH 4YaCTH OTHOCUTENBHO KOHLIEBOM YacCTH, IIe
HaXOAUTCA 4acTb 142 MHTaMALIMOHHOIO KaHajua, WU3Jy4aeT CBET COIJIACHO BBINOJHAEMOMY
MOJIb30BATEJIEM AaKTy BAOXA, IOJB30BATENb MOXET JIETKO BABIXaTb BABIXAEMBbIM KOMIIOHEHT
NoJ00HO MOJIb30BATENIO, KYPSIIEMY TPAAULMOHHYIO CUTapeTy.

[0027] ®ur. 3 npencraBisieT OJOK—CXeMy, MIUTIOCTPUPYIOMIYIO TPUMEp KOH(PUTYpaLuH
TeHePUPYIOLIETrO BABIXa€MbIH KOMIOHEHT ycTporicTBa. Kak nokazano B @ur. 3, reHepupymoliee
BIIbIXa€MbIli KOMITIOHEHT ycTpoicTBO 100 BKkIIIOUaeT TeMmepaTypHbIl natduk 61, matumk 62
HAIpPsKEHUs, U T.J., KPOME BBILIEYOMIHYTBIX KOMIIOHEHTOB.

[0028] TemneparypHsblii gatdyuk 61 mpencraBiseT cOOOH AATYMK JJISl TIOJNYUEHHS WUIH
OLIEHKH TEMIepaTypbl TPENBAPUTEIBHO  ONPENEeJeHHOro OOBeKTa, HAXOMSIIErocs B
TeHepUPYIOLIEM BABIXaeMbIil KOMIOHEHT ycrpoiictee 100. Temneparypnelii gatuuk 61 moxker
NPEACTaBIATh COOOH MaTYHK Ui M3MEPEHHS TEMIIEPaTypbl UCTOYHHUKA 10 MUTAHUS, WIH MOXKET
OBITh JATYMKOM JJII U3MEPEHUs] TEMIIEPaTypbl HHOTO OOBEKTa, HEXeN UCTOYHUK 10 muTaHwus.
Kpome Toro, BMecTo pasmelleHusl CneluaabHO MPEAHA3HAYEHHOIO TEMIEPATyPHOrO NaT4UKa,
HaIpuMep, MOXKET OBITh UCIIONB30BAH AETEKTOP TEMIEPATYpPbl, BCTPOSHHBII B MPEIBAPUTEIBLHO
ONpPENEIEHHbII KOMIIOHEHT 3JIEKTPUYECKONM cxeMbl. KOHKpETHBIM MNpOLECC, OCHOBAHHBIN Ha
BBIXOJHOM CHTHaJle TeMIlepaTypHoro natdumka ©O1, Oymer ommcaH Hmwke. B kadectse
TEMIEepPaTypHOro natdyvka 61 MOryT OBITh NPUMEHEHBI, HApPHUMEpP, TEPMHUCTOP, TEPMOIapa,
pe3ucTuBHBIA TepMoMmeTp, uHTerpanbHbli (IC) cencop Temmeparypel, WM TOMY HOAOOHBIE,
OJIHAKO TEMIEPATYPHBIA JATUHUK STUM HE OrPaHUYUBAETCS. UMCIIO TEMIEPATyPHBIX JaTYUKOB 61
HE OrPaHUYMBAETCS OTHUM, M MOJKET COCTABJIATH J1BA MU OoJiee.

[0029] Hatumk 62 HampsoKeHUS TMpencTaBisier cOOOH JaTyuK Ui M3MEpPEeHUs
HAINpsDKEHNS] UCTOYHUKA MUTAHMS, B Ka4eCTBe ONHOro npumepa. Moxer ObITh NMPeayCMOTPeH
JATYUK JUIsl M3MEPEHMs] IPEABAPUTENILHO OIPENENIEHHOIO HANpSKEHHs, HHOTO, HEXeNu
HaIpsiKeHUe UCTOYHMKA nuTaHust. KOHKpeTHBIN mpolece, OCHOBAHHBIN HA BBIXOJHOM CHUTHAJIe
natyuka 62 HampspkeHus, Oyier ommcaH Huxke. UWCiIo AaTyukoB 02 HAMPSDKEHHs TaKKe HE
OTPaHUYMBAETCSI OTHUM, M MOXKET COCTABJISATH ABA WIIH OoJiee.

[0030] I'enepupyroliee BaAbIXaeMblil KOMIOHEHT ycTpoiicTBO 100 MOKET JOMONHUTENBHO
BKJIFOYATh YCTPOHCTBO PAIUOCB3U (B YePTEKaxX HE MOKA3aHO) W/MIM KOMMYHHUKALMOHHBIA MTOPT
(B uepTekax He MOKa3aH) AJIsl BOSMOXKHOCTH CO3JaHMs COSIMHEHHsI C BHELTHUM YCTPOHCTBOM, U
T.I., cooOpasHo moTpebHOCTsM. Hampumep, TreHepHUpYIOILIee BIBIXAEMbI KOMIIOHEHT
YCTPOHCTBO MOXKET OBITh BBITIOJIHEHO TaK, YTO Yepe3 HEr0 MOKET INMEepPeaaBaThbCsl HA BHEIIHEe
yCTPOHCTBO MH(pOPMAIMsI O COCTOSIHUM HMCTOYHHKA MHUTaHUs, MHOOpMAIUs O BIOXE, U TOMY
nopobHast.

[0031] (KAPTPUJIXKHBII BJIOK)

Kaprpumknenii 6ok 120 mpencrapisier coboii OJIOK, comepskamuii B HEM HCTOYHHK
BJIbIXa€MOI0 KOMIIOHEHTa, M BKJIKOYaeT KOPNYyCHbIM onemeHT 129, pesepsyap 123,
apomarmsupyromuii 6ok 130, Harpysky 125 nns ucnapeHMss WIM PacHbUICHUS HCTOYHHKA

BIIBIXa€MOI'0 KOMIIOHEHTa, W T.A., Kak rnoka3aHo B Pur. 1 u ®ur. 4. OgHako HE BCe U3



BBILIEYKA3aHHBIX  3JIEMEHTOB  SIBISIFOTCSL  00s3aTEIbHO HEOOXOAMMBIMH  KOMIIOHEHTAMH
FEeHEPUPYIOLIEr0 BABIXAa€MbIM KOMIOHEHT ycTponctea 100. B dacTHOCTH, B HaCTOsIEM
BapUaHTe MCIIOJHEHUs OyleT OmMcaH MpUMep, B KOTOPOM pa3MelleHbl Kak pesepByap 123 nns
TEHEPUPOBAHUS a3p030Jis1, Tak M apomarusupyroomuil Omok 130 pand  reHepupoBaHuUs
apOMaTH4YeCKOr0 KOMITIOHEHTa (MOApOOHO OMUCHIBAEMBIH HHUXKE), OIHAKO MOXKET OBbITh
IIPENYCMOTPEH TOJIbKO OUH U3 HUX.

[0032] CoriacHO OCHOBHOMY HA3HAYEHHUIO KapTpumkHoro Omoka 120, B mopsakxe
IpuMepa, CHadajlla, B KayecTBE MEpPBONM CTaaAMM, HCTOYHUK a’pO30Jis, COAEPIKALIUICA B
pesepByape 123, ucnapsieTcss Win pacnbuisgeTcss Bo3aeiicTeuem Harpysku 125. Ilocne storo, B
Ka4eCcTBe BTOPOH CTaauu, 0Opa30BaHHBIN a’p030Jb MPOTEKAET B apoMaTu3upyromui 6ok 130
TaK, 4YTO JO00ABJISETCS] KYPUTENbHBI apOMAaTUYECKHi KOMIIOHEHT, M B KOHEYHOM HTOre
BJIBIXA2€TCsl PTOM NOJIb30BATEIS.

[0033] Kopmycubiii saemeHt 129 (cmotpu Pur. 4) MOXeT NpencTaBisiTh COOOI
LUINHAPUYECKUI 3JIEMEHT, U XOTs €ro MaTepuall He SIBJSIETCSl KOHKPETHO OrPAHUYEHHBIM,
KOPIYCHBIH 3JIEMEHT MOXKET OBITh BBINOJHEH W3 MeTaula WiIM IulactMaccel.  Popma
MOTIEPEYHOT0 CEYEHHUS] KOPIYCHOro 3jeMeHTa 129 Moker ObITh TaKOH ke, KaK y KOPITyCHOTO
snemeHnTa 119 6noka 110 muranus. beuto onumcano, 4To KapTpumkHeld 0ok 120 MokeT ObITh
coenuHeH ¢ OnokoM 110 mutanus. Bojee KOHKPETHO, B KauecTBE NMPHUMEPA, COEAMHUTENbHAS
gacTh 121, mpenycMOTpeHHast Ha OJHOM KOHIE KapTpumkHoro 6soka 120, MoxeT pu3nuecku
COEUHATBCS C COSOUHUTEIbHON YacThio 111, Haxonmsmercs Ha omHOM KoHIEe Omoka 110
nutanuss. B ®ur. 4 coemuHutenbHas 4acth 121 mokasaHa kak pe3bOOBasi 4acTh, OIHAKO
HacTosiee H300peTeHrne He O0s3aTeNbHO OrpaHHYMBAETCS STHUM. BMecTo coenuHeHHs ¢
UCTIOIb30BAaHUEM Pe3bOOBBIX YaCTel, coenuHuTeNbHast 4acTh 111 u coenuuuTenpHast 4actsh 121
MOTYyT OBITh COEAMHEHBI MOocpencTBOM MarHuToB. Korma coemuuutenpHbie wactu 111 u 121
COeNUHSIIOTCS, JJIEKTpUuecKast cxema B Osoke 110 mwmTaHuMs uM 3JIeKTpUUEcKas cXema B
KapTpuKHOM Osioke 120 MOryT OBITh 3JIEKTPHUYECKH COenuHeHbl (4To OynmeT mompoOHO
OTKCAHO).

[0034] Buytpu coemuHuTenpbHOM uvactu 121, kak mokazaHo B ®ur. 4, pasmemaercs
LWTHHAPUYECKUH 3JIeMEHT ¢ 00pa3oBaHUEM MPUTOYHOTO OTBEPCTHS Il TIOCTYIUICHUS BO3yXa
B OJIOK Tak, 4TOOBI OBITH MPOTSDKEHHBIM B OCEBOM HANPABJICHUH KOPIYCHOTO 3JieMeHTta 129.
Kpowme toro, B coenunuTenpHbIl 9actu 121 copmMupoBanbl 0OgHO itk MHOTHE OTBepCcTHsi 121b,
MPOTSKEHHBIE B PAAUATIBHOM HANPABJIECHNUN TAK, YTO HAPY>KHBIM BO3AYX MOXKET IOCTYyNaTh 4epes
oreepctue 121b. IIpurounoe orBepcTHe MOKET OBITH CPOPMUPOBAHO B COENUHUTEIBHON YacTH
111 G6noka 110 nutanus, a He B coequHHUTENbHOH vacTh 121 kaptpumkHoro Onoka 120. B
ANbTEPHATHBHOM BapHaHTE, INPUTOYHBIE OTBEPCTUS MOTYT OBITH MPEOYCMOTPEHBI Kak B
coenuHurenbHor 4vactu 111 Onoka 110 mwuraHus, Tak U B COEIMHUTENbHOH dYactu 121
KapTpuKHOro 0soka 120.

[0035] PesepByap 123 mpencraBnser coOOH HAKOMUTENbHBIH 3JEMEHT IJIsl XPaHEHUs
HUCTOYHMKA a3PO30Jis, KOTOPBIN SIBJIAETCA KUIKUM TP KOMHATHOM Temneparype. Pesepsyap 123

MOJKET IPENCTABIATh COOOH MOPHUCTBIHN 3IEMEHT, KOTOPBIN BBIIOJIHEH M3 TAKOrO MaTepuala, Kak



NOJIMMEPHAsi TKaHb. B KauecTBe HCTOYHMKA a’po30Jid TaKKe MOXKET ObITh HCIOJIb30BaH
HCTOYHUK, KOTOPBIH SIBJISIETCS] TBEPABIM IIPU KOMHATHOM TeMIiepaType. 31ech IMIaBHBIM 00pa3om
Oyzner omucana ¢opma, B KOTOPOHl B pe3epByape 123 XpaHUTCS UCTOYHHUK a’3PO30Jis; OTHAKO B
pesepByape 123 MOXKET XpaHUTbCSI HCTOYHUK apOMaTa.

[0036] B kauecTBe HCTOYHHKA a’pO30Jisi, HANPUMEP, MOXKET ObITb HCIIOJb30BaH
MHOTOATOMHBIA CIHUPT, HA3bIBAEMBII INIHLEPUHOM WIM MPONWICHIVIUKOJEM, BOAA, U T.A.
HcrouHuk a’po3onst MOXKET He coiepikaTh JIOOOH apoMarudeckuil KOMIOHEHT. B
ANbTEPHATHBHOM BAapUAHTE, HCTOYHHMK adPO30Jii MOXKET CONEp:KaTh TaOauHBbIA ChIPHEBON
MaTepHaj MK SKCTPAKT, BBIACICHHBIN U3 TA0aYHOTO ChIPHEBOrO MaTepHalia, KOTOPBIH BBIAENSET
KyPHUTENbHBIM apOMATUUECKUI KOMITIOHEHT, KOTJ]a HArPEeBaeTCsl.

[0037] B kauecTBe mpumepa, Harpy3ka 125 MoxeT mpeacTaBisiTh COOOH HarpeBaTeIbHbIHI
3JIEMEHT, TaKOW KaK HarpeBaTeslb, YJbTPA3BYKOBOH 3JIEMEHT AJii T€HEPUPOBAHMs, HAIMPUMED,
MEJIKUX KalejieK IoJ NEeHCTBHE YJbTPAa3BYKOBBIX BOJH, HJIH TOMY mopoOHbid. IIpumepst
HArpeBaTEeIbHOTO 3JIEMEHTA BKJIIOYAIOT HArpeBaTENIbHBINA PEe3UCTOp (HApUMep, HarpeBaTeIbHYIO
IPOBOJIOKY), KEpaMHYECKUH HarpeBarTesib, HarpeBaresib THNAa HHAYKLIUOHHOTO HAarpeBaHUs, U
tomy mionoOHbi. OnmHako Harpyska 125 wMokeT mnpenctaBnsTh COOOH HArpy3ky s
reHepUPOBAHUsl aPOMATUYECKOTO KOMIIOHEHTA U3 UCTOYHHUKA apOMAaTa.

[0038] Konctpykiusi BOKpyr pesepByapa 123 Oymer ommcana Oonee moapobHo. B
npumepe cornacHo @ur. 4 mpeaycmarpuBaercs GUTHIL 122, 4TOOBI OBITP B KOHTAaKTE C
pesepByapoMm 123, u Harpy3ka 125 pasmemeHa Tak, 4TOOBI OKpy»KaTb 4acTh ¢urmisa 122.
Qurmib 122 npeacrapinsieT coOOM 3JIEMEHT JJIsi BCACIBAHHS UCTOYHHKA a3PO030JIs U3 pe3epByapa
123 ¢ ucnonb3oBaHueM KamWUBIPHBIX cuil. Outiib 122 MOKeT mpeAcTaBysiTh COOOH, Harpumep,
CTEKJSIHHOE BOJIOKHO, TIOPUCTBIA KE€pPaMHUYECKH MaTepual, Win Tomy nopoOHsii. Korna dacrs
¢uruns 122 HarpeBaercs, YAEpKHBAEMBbIi B HEM HCTOUHHMK adpO30Jsd HCHAPSIETCS] WU
pacnbuigerca. Kpome Toro, B BapuaHTe UCIOJHEHUs], B KOTOPOM UCTOYHHUK apoMaTa XpaHUTCS B
pesepByape 123, HICTOUHUK apoMaTa UCTIapsIeTCs] WIIM PACTIbUISIETCS.

[0039] B mpumepe corimacHo Pur. 4 B KauecTBe Harpy3ku 125 pasmermaercs
HarpeBaTeNibHAs MPOBOJIOKA, CopMupoBaHHass B Buae coupaiu. OmHako Harpy3ka 125 He
00s13aTENIbHO  OTPAHUYMBAETCS KOHKPETHOW (OpPMOH, TMMOKa OHa MOXKET T€HEepUPOBATH
BIBIXaE€MbIH KOMIIOHEHT, H MOKET OBbITh CPOPMHPOBAHA B MPOU3BOJIBHON (opMe.

[0040] Apomarmupyromuii Omok 130 mnpencraBnser coboil  OJOK, HMEROLIHA
COXpaHseMbIii B HEM UCTOYHHMK apoMaTa. B kauecTBe KOHKPETHOH KOH(UTYpaLH MOTYT OBITh
UCTIONIb30BAHBI Pa3IMYHble KOHPUTYPALMH, U apOMATH3UPYIOIUH OJIOK He SBISIETCS KOHKPETHO
orpaHndeHHbIM. Hampumep, B kauecTBe apomartusupymomero Omoka 130 moxer ObITh
NPEAYCMOTPEH CMEHsIeMbI KapTpumk. B mpumepe cornmacHo ®@ur. 4 apoMaTusupyromui 010k
130 mmeer nuIMHAPUYECKUH 3yeMeHT 131, KOTOpBIN 3amOJIHEH MCTOYHUKOM apomara. bosee
KOHKPETHO, 3TOT LHWJIMHAPUYECKUN 37eMeHT 131 BKIro4aeT ruieHOuHbIH 31eMeHT 133 u puibtp
132.

[0041] Hcrounmk apomara BBITIOJHEH B BHUAE ()parMeHTa ChIPHEBOTO MaTepHaa,

KOTODBIH MpencTaBiseT cOOOH pacTUTENbHBIH MaTepHal, 1 J00aBiIAeT B a3PO30JIb KypUTEIbHBIN
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apoMaTUYeCKUl KOMIIOHEHT. B kaudecTBe (pparMeHTa CBIPbEBOTO MaTepHasa, KOTOPBIH
COCTaBJIIET HCTOYHHUK apoOMaTa, MOXET ObIThb HCIOJNb30BaHA NPECCOBKA, OOpa3oBaHHAs
¢dbopMoBaHHEM TabauyHOTO MarepHialia, TAKOro Kak pe3aHblii Tabak WM TabauHBIA CHIPHEBOM
MarepHaj, B IpaHyJupoBaHHON (opme. B anbrepHaTHBHOM BapuaHTe, B KaueCTBE MCTOYHUKA
apoMara MOXeT ObITb IPUMEHEHa IIpeccoBKa, oOpa3oBaHHas (opMoBaHHEM TabAYHOTO
CBIPBEBOI'O MaTepuasa B JIMCTOBUAHON ¢opme. Kpome Toro, parMeHT ChIppeBOro MaTepuala,
COCTaBJISIIOLIMH MCTOYHHUK apoOMaTa, MOXKET ObIThb 00pa3oBaH M3 MHOTO PACTEHUs (TAKOTrO Kak
MSITa WK TpaBa), Hexkenn Tabak. K uCTOYHMKY apoMaTa MOKET ObITh TOOABJIEH apOMaTHU3aTOP.

[0042] B HacrosimieM BapuUaHTEe UCIOJHEHUs BHYTPH KapTpuakHOro Onoka 120
npeaycMarpuBaercsi mpodoitHuk 127a, kak mokasaHo B @ur. 4, Tak, 4TO MJICHOYHBIH 3JIEMEHT
133 apomarusupyromero Oyoka 130 moker ObITh paspymeH npodoitHukom 127a. Bonee
KOHKpETHO, mnpoboiHuK 127a mnpencraBiser coOOW LMIMHAPUYECKYIO TMOJNYH0 ULy, U
cOpMHUPOBaH Tak, 4TOOBI OBITH CITOCOOHBIM BOH3AThCSI CBOEH MepeIHel KOHIIEBOW CTOPOHOH B
ruieHO4YHbIH 35eMeHT 133. IIpoboitank 127a MOXKET yAep KUBATHCS PA3AEUTENbHBIM 3JIEMEHTOM
127b nna paspeneHust KapTpumkHoro Omoka 120 w  apomarusupyromero Omoka 130.
PaznenurenbHbiii 3memenT 127b mpexacrasnsier coOol, HampuMmep, MOJIHALETATBHYIO CMOJY.
Korna npoOoiinuk 127a u apomarmsupyrouuii 0ok 130 coenuHs0TCs, BHYTPH KapTPUAKHOTO
omoka 120 obpasyercst OAMH MPOTOK, U a3PO30Jib, BO3AYX U T.I. MPOTEKAET B MPOTOK.

[0043] Bonee KOHKpPETHO, Kak MoOKa3aHO B Dur. 4, mpoOTOK COCTaBJI€H MPUTOYHBIM
orBepctueM 121a, oOpazoBaHHBIM B pe3epByape 123, COEOMHEHHBIM C HUM BHYTPEHHUM
kaHasoM 127c, kaHaioMm B mpoOoiiHuke 127a, kaHanmoMm B apomatusupyromem Onoke 130 u
UHraJSIMMOHHBIM oTBepcTHeM 141 (moapoOHO omumchiBaeMblM Hipke). Kpome Toro, B ogHOM
BApUAHTE UCIIOJIHEHHUsS] TMPEANOYTUTENbHO, 4TOOBI BHYTpH mpoOoiiHuka 127a, KOTOpBIH
IpEeACTaBsieT COOOH MOJYI0 UMy, pasMelanach CeTKa, WUMEIOINas TaKyk IUIOTHOCTb, HTO
UCTOYHHUK apoMaTa He MOXKET NPOXOAUThb uepe3 Hee. I 'eHepupyromiee BAbIXa€Mblii KOMIOHEHT
ycTpoiicteo 100 MokeT BKIOYATh 4YacTh 142 MHTaJMOHHOIO KaHala, HMEIOIIYIO
UHTAJISIIMOHHOE oTBepcTHe 141, oOpa3oBaHHOE IJIsi TOrO, YTOOBI MOJB30BATENb BIbIXAJ
BAbIXaeMBbIH KOMIIOHEHT. Yacte 142 UHTalsSIMOHHOIO KaHajla MOXKET OBITh BBIIOJIHEHA
NPUCOEIUHAEMON K TE€HEPUPYIOLIEMY BIbIXaeMblli KOMIIOHEHT ycTpoiictBy 100 wu
OTCOEIUHSIEMOH OT HEro, MM MOKET ObITh BBITIOJHEHA B BUE €IUHON AETAIN C T€HEPUPYIOIIUM
BJIbIXa€MbIIl KOMIIOHEHT YCTPONCTBOM, TO €CTh, HEOTAEIEMOM.

[0044] Kpome TOro, apOMaTU3HPYIOIIUN OJIOK MOKET MPeNCTaBJIsiTh COOOM, HAampumep,
OJIOK, UMEIOIHUI TaKyI KOHCTPYKIHIO, KaKk Noka3aHo B @ur. 5. Apomarusupyrommii 6ok 130°
MMeeT UCTOYHUK apoMaTa, COAEPKALUNCA B LUJIUHAPUYECKOM 3jeMeHTe 1317, U rieHOYHbIN
saeMeHT 133°, pa3MelleHHbI Ha OJHOM OTKPBITOM KOHIle LIMJIMHApPUYecKoro aneMenTa 1317, u
¢unbTp 132, pasMelneHHbIH Ha JPYroM OTKPHITOM KoHue. LlunmmHapudeckuil snemeHT 131°
MOKET OBITh pa3MelleH B KapTpumIKHOM Ojioke 120 Tak, 4ToObI OBITH 3aMeHsieMbIM. J[pyrue
KOHCTPYKLHUOHHBIE AeTanu B Pur. 5 ABISIOTCA TAKUMHU ke, Kak B Ddur. 4, Tak 4TO NOBTOPHOE
onucanne ux He norpedyerca. Kpome Toro, B mpumepe cornmacHo @ur. 5 Mexnay HapyKHOH

NOBEPXHOCTBIO LIMJIMHApPUYEeCKoro osyemeHta 1317 apomarmsupyromero Omoka 1307 u
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BHYTPEHHEN MOBEPXHOCTBIO KOPIYCHOrO djeMeHTa 129 mmeercs 3a30p, OAHAKO TAaKOWU 3a30p
MOKeT ObITh He 0Opa3oBaH. B 3ToM ciiyuae BO3AyX, KOTOPBIH 3aCachIBA€TCs, MPOXOIUT Yepes3
mmHApuyYeckuil snemeHT 131°. B kauectBe apomatusupyromero 6moka 1307 moryt ObITh
npuoOpeTeHbl Ha pBIHKE OJOKM pa3IMYHBIX THIIOB, COAEpKAllMe WCTOYHMKH apomara
pa3sHOOOpa3HbIX THUIOB, TaK YTO MOXHO MOMeEIaTb €ro B TI'eHEePHPYIOINee BIbIXaeMbIi
KOMIIOHEHT ycTpoicTBO 100 cO0Opa3sHO MPEArnoOuTEHHIO TOJb30BATENsS M BBIMOJHITH BIOX.
Kpome Toro, apomarusupyrommii Ojok 130’ moker ObITh BBINOJHEH TaK, 4TO, KOTAA
apomarusupyromuii 0710k 1307 coemuHsieTcs: ¢ KapTpumkHbIM OjiokoM 120, KOHIEBasi 4acThb
apomarusupytromero 6joka 130’ BbICTymaeT HapyKy M OOHa)KaeTcsi U3 KOPIYCHOTO 3JIEMEHTa
129. CornacHo 3ToH KOH(HIypaluH, MOCKOJBKY 3aMEHseMbIl apoMaTH3upyroomuii 6gok 130°
CIY>KUT KaK 4acTb 142 UHraJAMOHHOIO KaHaja, I0Jb30BaTellb MOXET NPUMEHSTh
TeHepUPYIOLIee BIbIXa€Mbli KOMIOHEHT yCTpoWcTBO 100 B TIMIMEHWYHBIX YCIOBUSX, HE
MIPUKACAsACh K KOPIYCHOMY 3J1eMeHTy 129 BO Bpemsi Baoxa.

[0045] (CXEMA VIIPABJIEHIA)

Onsate co ccbuikoil Ha Pur. 3, cxema 50 ynpaBieHUs F€HEPUPYIOLIErO BIbIXAeMbIH
KOMIOHEHT ycTporiicTBa 100 MOXeT MmpencTaBisiTh COOOW CxeMy, BKIIIOYAIOIIYIO MPOLIECCOp,
UMEIOIIHUI 3aIIOMHHAIOIIee YCTPOUCTBO U LeHTpanbHbIi npoueccop (CPU) (oba u3 koTophIx HE
MIOKa3aHbI B UEPTEXKAX ), PA3IUUHbIE SJIEKTPUUECKUe cxeMbl, U T.4. IIporieccop Tpedyercst Tonbko
KaK KOMITIOHEHT JUIsl BBIITOJHEHHS PA3JIMYHBIX MPOLECCOB OE30THOCUTENBHO €r0 HAMMEHOBAHUS,
U MOXeT ObITh KOMIIOHEHTOM, HasbiBaeMbIM, Hampumep, kak MCU (MHUKPOKOHTpOJUIEPHOE
YCTPOMCTBO), MUKPOKOMIIBIOTED, yIpasiisitomasi nHrerpanpHas cxema (IC), KOHTponbHbIH OJIOK,
Wi ToMy nopobOHble. B kauectBe cxembl 50 ynpaBieHUs] €IUHBbIH KOHTYpP YIPABICHUS MOXKET
OBbITH NpenHa3HAY€H JUIs BBHIMNOJHEHUS YIpaBiIeHUs (YHKLUUSMU T€HEPUPYIOINEro BIbIXaeMbIi
KOMITOHEHT ycrpoiictBa 100, MIM MHOTOYMCIIEHHBIE CXEMbl YIIPABIEHUS MOTYT ObITh
BBITIOJTHEHBI Pa3AeIeHHBIMH ISl HCIIOJHEHHS Pa3HOOOPa3HbIX (DYHKIIMH.

[0046] anee Oyner onrcaHa B KaueCTBE MPUMepPa KOHCTPYKILHMSI, B KOTOPOH OTIEIbHO OT
TFeHEPUPYIOLIEr0 BAbIXaeMbli KOMIOHEHT ycrpoiictea 100 mpeayCMOTpeHO 3apsiHOe
yctpoiictBo 200. B 3TOM ciydae B YCTpOWCTBE MOKET OBITh pa3MelleHa IiepBas cxema
YIPaBJICHUs, U B 3apsIHOM YCTPOMCTBE MOXKET ObITh pa3MelleHa BTOpas CXeMa YIpPaBJICHHS,
TaK, YTO TMPEIBAPHUTEIBHO OINpeneeHHble (PYHKIUH MOTYT BBINOJHATHCS WHANBUAYAJIbHBIMU
cxemamu ympasieHus. Mexay TeM, B KadecTBe elle OJHOrO0 NpHUMepa KOHCTPYKLUHU
TEHEPUPYIOLIErO0 BABIXAEMBbI KOMMNOHEHT ycTpoiictBa 100 Takke €CTb BO3MOXKHOCTH
BCTpanBaHMs (YHKLHU 3apsDKaHUS B OCHOBHOW KOPIYC YCTPOHCTBA, M B 3TOM CJIy4ae MOKET
ObITh CpopMUpOBaHA envHAsi cxema ymnpasiieHus. [1ogoOHO 3TOMy, B HACTOSIIIEM BapUaHTE
UCTIOJNIHEHUsI, COTJIaCHO (M3MYecKOW KOH(HUrypauuu YCTpoHcTBA M T.A., MOIYT OBITh
NPEAYyCMOTPEHbI MHOTOUHCIIEHHBIE CXEMBbI YIPABJICHUS, U MOXKET OBITh Ha/JIeKaIUM 00pa3om
MU3MEHEHO, KaK paclpeneuTb MHOrO00pa3HbIi KOHTPOJIb CPEH CXEM YIPABICHHUS.

[0047] (KOHO®UT' YPALMA DJIEKTPHYECKOU CXEMBI)

Huxe Oynmer ommcaH mpuMep KOHKPETHOH KOH(UIYpallMu CXEMbl T'€HEPHPYIOLIETO

BIIbIXa€MbIli KOMIIOHEHT ycTpoicTBa 100 cormacHO HacToslEeMYy BapUaHTy HCHIOJHEHUS CO
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ccpuikod Ha ueprexu. Kak mokazano B dur. 6, B Ka4eCTBe €QUHON B3JIEKTPUYECKON CXEMBbI
TeHEePUPYIOIIEro BAbIXaeMblli KOMIOHEHT ycrpoiictBa 100 cxema 6moka 110 nuranus u cxema
KapTpuKHOro 00ka 120 mpeacTaBiIeHbl Tak, YTO OHU MOTYT OBbITh COEMHEHBI.

[0048] B cxeme kaptpumxnoro o6moka 120 pasmemena Harpyska 125, m oba koHLa
Harpy3ku 125 coemuHsOTCA ¢ Mapoll 3JeKTpudeckux BbIBOAOB 121t. B HacTosmem BapuaHTe
UCIIOJIHEHMSI Tapa 3JIEKTPUYECKUX BbIBOAOB 121t cocTaBisieT COeOUHUTENbHYIO 4dacTh 121 B
IIJIaHE SJIEKTPUYECKOrO COEANHEHUSI.

[0049] B cocraBe cxembl Osoka 110 mutanust npeaycMoTrpensl 00k yrpasnenus (IC—
KOHTpPOJb) SO0A, ucrounuk 10 muranusi, cxema 180 3amuThl, MEpBBIA TNepekioyaTenb 172,
BTOpOU mepekitodatesb 174, u t.0. Kak cxemaruuecku mnokazaHo B ®ur. 7, cxema Oyoka
IIUTAHUS BBIMIOJIHEHA TaK, 4TO K cxeme Oyoka 110 muTaHus MpUCOETUHSETCS OMMCAHHAS BbIIIE
cxeMa KapTpuwmkHoro Onoka 120, M Takke MOXKET TNPUCOEAUHATBCS CXEeMa 3apsaHOro
ycrpotictBa 200 (mogpoOHO onuckIBaeMast HIKE).

[0050] Co ccouikoii omsitb Ha Dur. 6, B cxeme Oyoka 110 nmuTaHus CTOpOHA BBICOKOTO
noreHmana onoka 110 nuranus u 6ok ynpasienus SOA coenunens! nensto 110a, nenpro 110b
u nensro 110c. Iens 110a coenunsier CTOPOHY BBICOKOrO NMOTEHIMANAa UCTOYHUKA 10 nuTtanus u
y3en 156, u nenb 110b coenunsier y3en 156 u y3en 154, u nenp 110c coenunsier y3en 154 u
ook SOA ynpasnenusi. Ot y3ma 154 orxonut uernb 110d, u uensto 110d coenuuensr y3en 154 u
cxema 180 3amuTsl. B meru 110d npenycmoTrpens! nsa nepexmoyarens 172 u 174.

[0051] Mexny uactero nenu 110a, coequHEHHON CO CTOPOHOM BBICOKOTO MOTEHIIHANA
uctouynnka 10 muranus, u cxemoit 180 3amwmtel pasmerneH pesucrop 161. B umenu 110b
pasmelneH nepsblii pesuctop 150, u B nenu 110c¢ pasmernen sropoii pesuctop 152. bonee Toro, B
5TOM NpUMEpPEe OJUH U3 Mapbl 3JIEKTPUUECKUX BbIBOJOB 111t coenunen ¢ y3nom 156, u apyroi
coenuHeH ¢ y3noM 154. Kpome Toro, 6ok SOA ynpasnenus u yactb uenu 110d mesxxay BTopbiM
nepekmoyarenem 174 u cxemoit 180 3amuThl coenuuens! nenvto 110e, u B 3Toit nenu 110e
pa3merien pesuctop 162. Cxema 180 3amursl u uenb 110a Taxke coemuHens! Henbio 110f, u B
stoii uenu 110f pasmernen konnencarop 163. B 3ToM BapuaHTe HCTIOMHEHUS MPEANOYTHTEIBHO,
9TOOBI OBLTH M3BECTHBI 3HAYEHUS COMPOTUBIIEHUS MEPBOro pesuctopa 150 u BTOpoOro pesucropa
152, xoTst HacTosiiee m3o0peTeHne >THM He orpaHudmnBaercs. [lepseiii pesuctop 150 moxer
OBITH PE3UCTOPOM, U3BECTHBIM OJIOKYy SOA yrpaBiieHHs U BHELIHEMY yCTpoicTBy. [logoOHBIM
o0pasom, BTOpoii pe3uctop 152 MoxkeT ObITh pe3UCTOPOM, H3BECTHBIM 010Ky SOA ymnpaBieHus u
BHEIIHEMY yCTpoucTBy. Kpome TOro, 3HaueHHMe 3JIEKTPUYECKOrO CONPOTUBJIECHHs MEPBOTO
pesucropa 150 u 3HadYeHHE B3JIEKTPUYECKOTrO CONPOTUBJIEHHS] BTOPOro pesucropa 152 moryr
OBITH OTMHAKOBBIMU.

[0052] Ilepselii nepekitouarenb 172 3neKTpUUECKU COSAUHAET U Pa3beIUHAET UCTOYHUK
10 nmuranust u Harpy3ky 125. Ilepssiit nepexitoyarens 172 MokeT OBITh BBITIOIIHEH, HATIPUMED,
kak MOSFET (moneBoli TpaH3UCTOP CO CTPYKTYPOH MeTaJI—OKCUA—TIONYPOBOAHUK). [lepBbrii
nepexmodaTenb 172 MoxeT ObITh MepeKiirodaTeseM, CIyKalliM B KadeCTBE TaK Ha3bIBAEMOI'O
pazpsinnoro FET (moneBoro tpan3ucropa). IlepexmodeHue mnepBoro mnepekimouarens 172

ynpasisercss OnokoMm SOA ympasnenus. bonee KOHKpeTHO, ecnu mepBbIN Nepekrovarens 172
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3aMKHYT (TO €CTh, BKJIIOUEH), JIEKTPOIHEPTHs MTOAETCs OT UCTOYHMKA 10 MUTAaHUsS Ha HArpy3Ky
125; Torma kak eciu nepexiodaTesb 172 pa3oOMKHYT (TO €CTh, BBIKIIOUEH), SJICKTPOIHEPTHs HE
MOAETCsL.

[0053] IlepexmoueHne mepBoro nepeksoyatess 172 MOXKET yNnpaBisTbCsS Tak, YTO Ha
Harpyske 125 moxer ucnonusatecss PWM (umporHo—umnynbeHas Moayssanus). OnHako, BMECTO
PWM-ynpasnenusi, MoxeT uCHONHATbCS PFM  (4acTOTHO-MMITyJIbCHAS — MOAYJISILIVSA).
IIponomxurtenbHOCTh BrIHOUeHUs: PWM-—ynpasienuss u 4acrora nepexintoueHuil anss PFM-
yIpaBJIeHUs] MOTYT OBITh HACTPOEHBI COTJIACHO PA3JIUYHBIM MMapaMeTpaM, TAKUM KakK 3HaYeHHE
HanpsiokeHus: ucrounuka 10 mutanus. KoHkpeTHas koHQUrypamnus cXembl B OTHOIIEHUH MEPBOTO
nepexiodatess 172 He 00s3aTeNbHO OrpaHUYUBAETCS ONMUCHIBAEMON HUXKE KOH(pUTYpaLuei, u
MOJKET BKJIFOYATh Mapa3uTHbIA quoA. [lapasuTHblid 1U0a MOKET ObITh BBIMOJHEH TaK, 4TO, KOTIa
mr000e BHEIIHee YCTPOHCTBO, TAKOE KaK 3apsaHOE YCTPOWUCTBO, HE MOAKIIOYEHO, HAMPABIIECHHE,
B KOTOPOM TOK M3 HUCTOYHMKA 10 NMuTaHWA NpPOTEKaeT B MApasUTHBIA AMOA depe3 y3en 154,
CTaHOBUTCS OOPATHBIM HAINPABIECHUEM.

[0054] Bropoii nepekntouatens 174 anekTpuuecky COeAMHEH ¢ y3i1oM 154 uepes nepBbiii
nepexiodatens 172, Bropoii nepexmouarens 174 Takke MOXKET OBITh BBITIOJHEH, HaNpuMep,
kak MOSFET, u OwiTh mox koutposniem Onoka SOA ynpaeneHusi. bojee KOHKpPETHO, BTOPOW
nepexiodaTenb 174 Moxer ObITh CIOCOOEH MePEXONUTh MEKIY PA30OMKHYTHIM COCTOSIHUEM IS
OTKJIFOYEHHUsI TOKAa OT CTOPOHBI HM3KOIO MOTEHLMana MCTOYHHUKA 10 muTaHus [0 CTOPOHBI
BBICOKOTO MOTEHLUAJA, U 3aMKHYTBIM COCTOSIHUEM I NMPOTEKAHUs TOKA OT CTOPOHBI HU3KOTO
NOoTeHIMana UCTOYHUKAa 10 muTaHust K CTOPOHE BBICOKOro moreHuuana. Kpome toro, BTOpon
nepekarodarenb 174 MOXET BKIIOYATh MAPA3UTHBIM OHOA, B KOTOPOM HAIpaBJIeHHUE, IO
KOTOPOMY TIPOTEKaeT TOK JJId 3apsaKkd HCTOYHMKA 10 mNUTaHUS, CTaHOBHUTCS OOpaTHBIM
HaIlpaBJICHUEM.

[0055] B BblmeonucaHHON KOH(HIypalu CXeMbl TOK OT HCTOYHMKA 10 muTaHus
TJIaBHBIM 00pa3oM MpoXoauT uepes y3en 156, Harpysky 125, yzen 154 u nepeximouarens 172, B
STOM MOPSIAKE, U MPOTEeKaeT 00pPaTHO K MCTOYHHUKY 10 MUTaHUs, Te€M CaMbIM HarpeBasi Harpy3Kky
125. Kpome Toro, yactp TOKa OT UCTOYHMKA 10 mutaHus mpoxoauT yepe3 pesuctop 150.
ITosTomy, ecni 3HaY€HHE COMPOTUBIECHHs pe3ucropa 150 HACTPOEHO HAa 3HAUUTENILHO Ooee
BBICOKYIO BEJIMYMHY, 4€M 3HA4Y€HHE CONPOTUBJIEHUS HArpy3sku 125, MOXXHO NIpenoTBpPaTUThb
NOTEPI0, O0YCIIOBICHHYIO TOKOM, POTEKAOIIUM B pe3uctop 150.

[0056] (KOHOUT YPALMA CXEMBI 3APSITHOI'O YCTPOMCTBA)

Teneps Hmke OyneT ommcaH NpPUMEpP KOHKPETHOH KOH(HUrypammu Lend 3apsgHOro
ycrpoiictBa 200 co ccbutkoit Ha @ur. 8. Kpome Toro, B @ur. 8 koHpUTrypaLus cXeMbl CTOPOHBI
onoka 110 nutaHus sIBJSIETCS TaAKOM ke, kak B Dur. 6.

[0057] Brewmmnsist opma 3apsimHOro ycrpoicrBa 200 He sBISIETCS OTPaHUYECHHOM, H
MOKeT ObITh BbIOpaHa mpousBoJibHAsA (opma. B kauectBe mpumepa, 3apsaHoe ycrpoiicto 200
MoxeT uMeTb (opmy, monodnyro USB (yHuBepcanbpHas mnocienoBaTesbHAas IIMHA) KapTe
namsty, uMeromeii USB-tepmuHan, koTtopelii MoxkeT ObiTh coenuHeH ¢ USB-moptom. B

Ka4yecTBe ellle OHOTO MpHUMepa, 3apsAaHoe yeTpoicTBo 200 MOXKeT UMETh (JOPMY ONOPHI B BUE
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JOTKa JJIs1 MOAAep KUBaHUs OJOKa MUTaHus, WM (opMy KOHTeHHepa aisi XpaHeHus: OJoka
nutaHus. B cnyuyae xonpurypauuu 3apsaHoro ycrpoiicrea 200 B ¢opme noTKa Ui B Gopme
KOHTelHepa, MPeANOUYTUTENbHO, YTOObI BHEIIHUH UCTOYHUK 210 mutaHus ObUT BMOHTHPOBAH
BHYTPb 3apsaHOro ycrpoicrtsa 200, u 3apsiAHOE YCTPOMCTBO UMEJIO TAKOW pasMep M BEC, 4TO
HOJIb30BaTENb MOT OBl HOCUTB 3apsiTHOE YCTPOICTBO ¢ COOOI.

[0058] Kak mokazano B Dur. 8, B KadecTBe CXeMbl 3apsiiHOro yctpoiictea 200
npenycMarpuBarotcst 0iok 250 ynpasnenus 3apsakoit (IC—xoHTponb 3apsinku), OOpaTHBIH
npeobpazosatenb 251 nns npeobpasoBanus nepemeHHoro Toka (AC) B nmocrosiHHbiil Tok (DC),
KOHBEPTOpP 253 [1Jisi TOBBIIEHUS WM CHWKEHUS BBIXOZHOTO HANPSDKEHHs OOpPaTHOTO
npeobpasoBarens 251, u T.4. 3apsiaHoe ycTpoiicTBo 200 MOKET MPenCTaBiIsiTh COOOH 3apsiiHOe
YCTPOMCTBO, BKJIIOHAOIee UCTOUHUK 210 3apsaHOro TOKA, pa3sMELIEHHbIH B HEM Jis MOAAYH
SJIEKTPOSHEPTUU JUIsl 3apsiAKM, WJIM MOXKET HCHONb30BaTh €lle OAHO YCTPOWCTBO WU
3JIeKTpOCHAOKEHHE OT MPOMBIIUIEHHON CeTH KaK BHEIIHWH UCTOYHHUK nuTanus. Kpome Toro, B
ciy4ae, korna MCToyHuk 210 3apsgHOro Toka MPeayCMOTPEH BHYTPH 3apsiAHOTO YCTPOMCTBA
200, u BbIDAeT MOCTOSIHHBIA TOK, OOpaTHBIA mpeoOpaszoBaTesb 251 MokeT He moTpedoBaThCA.
bonee Ttoro, B 3apsgHoM yctpoiictee 200 npenycmartpusaroTcs aatuuk 230 Toka A
CUMUTBHIBAHUS 3HAUEHHUS 3apSAHOTO TOKA, KOTOPBIM Mmojaercs B UCTOYHUK 10 muTaHus, U JaTYUK
240 mnHanpspkeHHMsT AJIA MOJIYYEHHs] PA3HOCTH HANPSDKEHUH MEXAy Mapo SJIEKTPUYECKHUX
BbIBOZIOB 211t (coenuuuTenpHpix yacten 211). Jlatunk 240 HanpsoKeHUsT MOJKET OBbITh BBITIOJIHEH
C BO3MOKHOCTBIO MOJIy4aTh 3HAYEHUE HANPSKEHUs], KOTOPOE MOABOAUTCS K IEPBOMY PE3UCTOPY
150, B coBMECTHOM AeHcTBUU CO cxeMol 50 ynpasyieHus U nepexyrovaresnsmu 172 u 174.

[0059] Bnok 250 ynpaBneHHs 3apsiAKON MOXKET MpPENCTaBNsATh cOOON OJIOK, MMEIoLuii
OIHY WJTM MHOTHE (YHKLMH, BKIIIOUAIOIIUE, HATIPHIMEp, IeTeKTHPOBAHIE MPUCOSAMHEHHS OJIOKa
110 nuTanus, onpeneneHne THIIA MPUCOSAMHEHHOTO 00BEKTa, U KOHTPOJb 3apsIKU, HA OCHOBE
3HAQYEHUs] BBIXOAHOTO CHUTHAJIA NAaTYMKA TOKA W/WJIM 3HAUEHMs BBIXOJHOTO CHTHAJA JaT4HKa
HanpsokeHusi. OHaKO, BMECTO 3apsinHOro ycTpoiictsa 200, sl BBIMOJHEHUS] OMHOM min Oonee
U3 3TUX (QyHKUUH MOKET OBITh BbIMONHEH 010K SOA ympaBieHHUs] TEHEPUPYIOIIETO BIbIXaeMbIH
koMmroHeHT ycrpoiictBa 100. [TonpoOHOCTH OTHOCHTEIBHO BBILICYNOMSHYTHIX (DYHKUMHA OyayT
OTHMCAHbI HUXKE.

[0060] 2. YIIPABJIEHUE PABOTOM

ITpumepsl (QYHKLIUI TeHEPUPYIOLIEro BABIXa€MbIH KOMIIOHEHT ycrpoiicta 100
BKJIFOYAKOT CJIEAYIOLIHE.

(al) ynpaBrieHrue UCTOYHUKOM MTUTAHUS

(a2) ynpaBneHne U3y4eHUEM CBETA

(a3) ynpaiieHueM pabOTOH Ha OCHOBE TEMIIEPATY Pl HCTOYHHUKA TTHTAHUS

(a4) byHKUIMS TUATHOCTHKY Jerpanaluu

(b1) nerexTrpoBaHNE NIPUCOESANHEHHS 3aPSAAHOTO YCTPONUCTBA

(b2) ynpaenenue 3apsakoit

Hanee 5Tu GyHKIIHU OyAYT ONMUCAHBI B TOM TOPSIKE.

[0061] (al) YnpaBieHne HCTOUHUKOM IMUTAHUS
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Oyukuuel cxempl 50 ynpaBieHHs SBJIAETCS BBINOJHEHUE ONEPALMHU IMOABEACHUS
SJIEKTPOSHEPIrUM K Harpy3ke 125 Ha OCHOBe CHUIHaja 3ampoca OT jaartuuka 3amnpoca. lloa
JaTYUKOM 3ampoca IMOJAPa3yMeBAaeTCsl MATUUK, CIOCOOHBIM BbIABaTh, HANPUMEpP, CHUTHAN IS
3ampoca AeUCTBUs HArpy3ku 125, a UMEHHO, JaT4YMK, KOTOPBIA BBIAAET 3apOC OTHOCUTEIBHO
TeHEPUPOBaHUsl BABIXaEMOIO KOMIIOHEHTa. boyiee KOHKPETHO, HaT4uK 3ampoca MOXKET
NPEeACTAaBIATh COOOM, HampuMmep, HaXKMMHYK KHONKY 30, KOoTOpass MOXeT OBITh HakaTa
noyb3oBareneM, WM gatdyuk 20 BAoxa Uil JOETEKTUPOBAaHUs akKTa BAOXA IOJIb30BATEJI.
Hdpyrumu cinoBamu, cxema S50 ynpaBieHHss MOXKeT OBbITb BBITIOJHEHA C BO3MOKHOCTBIO
BBINIOJIHEHMS] TIPEABAPUTENBHO ONPENEICHHON ONepalud B OTBET HA Ha)XaTHe HaKUMHOU
kHOoTKH 30 W/MaM B OTBET HAa pPE3YJIbTAT NETEKTHPOBaHUS AaTdyukoM 20 Baoxa. 3HaueHHE,
Kacaroleecsi napamerpa paboThl HArpy3kd 2, MOXKET ObITb H3MEPEHO NPEABAPUTEIBHO
ONpPENEIEHHBIM CUETYUKOM.

[0062] B OTHOIIEHWH OKOHYAHUS TOAAYH SJIEKTPOIHEPTUH MOKET OBITh BBIIOJIHEH
clenyromuid  KoHTposib. Muaue roBops, cxema S50 ympaBieHus ompeneiser, Obulo Jin
JNETEKTUPOBAHO BPEMs BBIKJIKOYEHHUS MOJAYU 3JIEKTPOSHEPIMM HA HArpysky 125, u 3aseprnaer
nojavdy 3JIEKTPO3HEPTHUU B Cllydae, KOraa ObUT JETEKTHPOBAH MOMEHT BPEMEHH BBIKJIFOUYCHMUS.
Cxema 50 ympaBieHHss MOXET U3MEPSITh 3HAUEHUE, NMEIOLIee OTHOLIEHNE K apameTpy padboTsl
Harpy3ku 125 (TakoMy, Kak 1O MEHbIIEH Mepe OIHO W3 KOJUYECTBA JJICKTPOIHEPTHUH,
MOABEACHHON K Harpy3ke, NPOAOJIKUTEIbHOCTH JEUCTBHS HATPY3KH, PACXOAOBAHUSI UCTOYHHKA
BIBIXa€MOI'0 KOMIIOHEHTa, U T.7.). bonee KOHKpEeTHO, MOMEHT BPEMEHM BBIKJIFOYEHUs MOAA4Yu
3JIEKTPOIHEPTHH MOXET OBbIThb MOMEHTOM BpeMeHM, Koraa natduk 20 BIOXa Onpeaenu
OKOHYAaHHWE AECUCTBUS IJIsl MCMOJIb30BaHMs Harpy3ku. Hampumep, BpeMsl BBIKIHOYEHHS MOXKET
ObITb MOMEHTOM BpEeMeHH, Korja ObUIO IETEKTHPOBAHO 3aBEPIICHUE aKTa BAOXA MOJb30BATEJI.
Kpome TOro, moma4ya »3JEKTPOIHEPIHM MOKET OBbITh MpPEKpalleHa, eClIH JEeTEeKTHPOBAHO
BBICBOOOXKIEHNE HAKMMHON KHONKH 30 1mociie HakaTHs.

[0063] Kpome TOro, OKOHYaHHE TOAAYH SJEKTPOIHEPTHH MOXKET OBITh BBIMIOJIHEHO Ha
OCHOBE MCTEUEHMsI pAaCYETHOrO BPEMEHHM BBIKJIIOUEHUs. [lpyrumu cinoBamu, nonada
AJIEKTPOIHEPTHH MOKET OBITh TpPEKpamieHa B MOMEHT BpPEMEHM, KOrAa B XOAe IOJa4u
AJIEKTPOIHEPTHH HCTEKAET MPEIBAPUTEIBPHO 3aJaHHOE BPEMsl BBIKIFOUEHHUs. UTOOBI MCIIONHSTH
KOHTPOJIb Ha OCHOBE PACUETHOTO BPEMEHH BBIKJIFOYCHHUS, MOXKET OBITh HACTPOCHO BpeMs
BBIKJTIOUEHHs (B nuamna3zoHe mexay 1,0 cek u 5,0 cek, mpeanoututenbHo Mexkay 1,5 cex u 3,0
cek, u OoJyiee MpeanoyYTHTEIBHO Mexy 1,5 cek u 2,5 cek), onpenensieMoe Ha OCHOBE BPEMEHH,
TpeOyeMoro 1Jist TOro, 4TOOBI OOBIYHBIH MTOJIB30BATEIb BBIOIHIIT OJHH aKT BIOXA.

[0064] IIpumMep pacueTHOrO BPEMEHH BBIKJIIOUEHHs OyIeT BKpaTIe OMHCAH CO CCBUIKOH
Ha @ur. 9. I'opusoHTaNbHAS OCh MPEACTABIISET BPEMsl, U BEPXHsisl 4aCThb MMOKA3BIBAET U3MEHEHUE
BEJIMYMHBI BJOXA, W HIDKHISA 4acTh mokasbiBaeT FET—curHanm paspsima (COOTBETCTBYIOIIUI
(opme BOJHBI HaNPsDKEHUS, KOTOPOE MPUIIOKEHO K Harpy3ke). B aTom nmpumepe cHaudana, korga
Ha OCHOBE BBIXOIHOrO CHrHaia natduka 20 Broxa (BelWYHMHA BAOXa MM CKOPOCTb BAOXA)
ONpPENENSAeTCs, YTO BAOX HA4YaJICsl, HAYaJach IOJa4a SJIEKTPO3HEPruHM Ha Harpysky. B @wur. 9

BpeMsl t2 MNPEACTaBIsieT MOMEHT BPEMEHH, KOIrJa BAOX 3aBeplieH. B ciayyae npuMeHeHUs
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PacYeTHOrO BPEMEHHU BBIKJIFOUEHHS, XOTS 3aBEPIICHNE BOXa (PAKTHUECKH OIPEAENIEHO BO BpeMs
t2, mocie HUCTEeYeHHs] NPEABAPUTENbHO OIPENEJCHHOIO PACUETHOTO BPEMEHH BbIKIIOYEHMUS
(3mecp Bpems tl), momada 3JEKTPOIHEPTHM NPUHYAUTENBbHO Mpekpamaercs. Ecnu pacueTHoe
BpeMsl BBIKJIFOUEHHS] HACTPOEHO, KaK OMUCAHO BBILIE, MOXXHO COKPAaTUTh BapUALMIO KOJIUYECTBA
TeHepUPYEMOro a3po30Jisl BCAKHUI pa3, Korga NMoABOAUTCA 3iekTposHeprus. IlosTomy MokHO
yJIy4YLIUTh BIEYATICHHE MOJNb30BATENsl OT BAbIXaHWA a’po3ois. Kpome TOro, mOCKOJBKY
NPENOTBPALIAETC HENMpepblBHAs IMOJada »JJEKTPO3HEPruu Ha Harpysky 125 B TeueHue
IUTUTENILHOTO BPEMEHH, MOJKHO MPOAJIUTh CPOK CITyKObI Harpy3ku 125.

[0065] Kpome Toro, cxema 50 ympaBieHus MOXKET ObITh BBITIOJHEHA TaK, YTO CIOCOOHA
NOJIy4aTh 3HAUEHHMs], IMEIOIINe OTHOLICHHE K mapamerpy padoThl HArpy3Kd BO BpPEeMsi OTHOTO
aKTa 3aTSKKU, U BBIBOJAUTH CYMMApHYIO BEJIMUYHHY IOJNyUY€HHbIX 3HaueHuH. Jlpyrumu croBamuy,
CXeMa yIOpaBlIeHUs HU3MepsieT KOJMYEeCTBO IOJABENEHHOM K Harpys3ke 3JIeKTPOSHEPIHUH,
NPONOJDKUTEIBHOCTh  PadOThl  HArpy3kKd © T.JO. BO BpeMs OIHOTO akTa 3aTSDKKH.
ITponomKUTENbHOCTE PabOTBl MOXKET MPEACTABIATh COOOH CyMMy NEpHOJOB BPEMEHH, KOTAA
MOJABOIUTCST HMITYJIbC 3JEKTposHeprun. Kpome Toro, cxema yhOpaBJIeHUS MOXKET OBITh
BBIITOJIHEHA TaK, YTO CIIOCOOHA HM3MEPSTh KOJIWYECTBO HCTOUHHKA BIBIXaEMOTO KOMIIOHEHTA,
pPacxoayeMoro 3a OMH aKT 3aTsDKKU. Pacxol MCTOYHMKA BIIIXaEMOTO KOMIIOHEHTa MOXET OBITh
OLIGHEH, HalpuMep, MO KOJMUYECTBY IOJBENEHHON Ha HArpy3Ky dJeKTposHepruu. B ciyuae,
KOTZ]a UCTOYHHK BJIBIXa€MOTrO KOMITOHEHTA MPENCTAaBIIAET COOOH JKUAKOCTh, PacXoj] HCTOUHUKA
BIBIXa€MOTI'0 KOMITOHEHTa MOKET OBITh BBIBEIEH Ha OCHOBE IO MEHBIIEH Mepe Beca MCTOYHHKA
BIBIXa€MOI'0 KOMIIOHEHTA, OCTAIOIIErOCs B pe3epByape, I MOXKET ObITh BBIBEIEH HA OCHOBE 10
MEHbIIIEH Mepe BBIXOAHOIO CHUrHajla JaT4hKa, KOTOPBIA HU3MeEpseT BBICOTY YPOBHsI JKUAKOTO
UCTOYHUKA BJIBIXa€MOro KOMIIOHeHTa. Ilapamerp paOoThl Harpy3kud BO BpeMsl OJHOTO akTa
3aTSDKKM MOXKET OBITh BBIBEICH Ha OCHOBE II0 MeEHbILIEH Mepe TeMIlepaTypbl Harpy3KH
(HanmpuMep, MO MeHbLIEH Mepe OTHOI XapaKTePUCTHKN U3 HAaMOOJIbLIeH TeMIepaTypbl HArPY3KH,
KOJINYECTBA BBIICJICHHOTO HATPY3KOM TeIIa, U T.1., B IEPUOJ aKTa 3aTSKKH).

[0066] MomonHUTEIBHOE OMKMCAHWE KOHKPETHOTO TmpuMepa pabdoThl HAa OCHOBE
BBIXOJIHOTO CUTHAJa JaTdyuMka BAOXa Oyaer chaenaHo co cchuikoit Ha @ur. 10. dur. 10
NpEACTaBIsieT BHJ, CXEMAaTUYeCKH WJUIIOCTPUPYIOIINIT B3aUMOCBS3b MEXIY BBIXOIHBIM
3HaUEHHEM JlaTuMKa BJIOXa U HaNpsLKEHHEM, KOTOpOoe MPUIIOKEHO K Harpyske. B aTom mpumepe
cxema 50 ynpaBieHUs I€TEKTUPYET, sSIBJISIETCS JIM BBIXOJHOE 3HaU€HUe JaT4yhKa BIOXa PaBHBIM
NEPBOMY KOHTPOJIbHOMY 3HadeHuto Ol miM npeBbIIAOLINM €ro, WIM HET, U B ciydae, Koraa
BBIXOIHOE 3HAUY€HHUE SIBJISIETCS] PaBHBIM KOHTPOJBHOMY 3HAUEHHUIO WM MPEBBIIIAET €ro, cxema
YIPaBJICHHUs OTPENENsIeT, YTO aKT BOXa ObUI BBINIOJIHEH. B 3TOT MOMEHT BpeMeHHU cpabaTbIBaeT
3anpoc UCTOYHMKA NMUTaHus. Cxema yrnpaBieHus! AeTEeKTUPYET, SABJISIETCS JIU BBIXOJHOE 3HAUYEHUE
JaTYMKa BI0Xa PaBHBIM WJIM MEHBUINM, Y€M BTOPOE KOHTpOJbHOE 3HadeHue O2, uiu HeT, U B
cillydae, KOTZla BBIXOJHOE 3HA4YEHUE SIBIAETCA PAaBHbIM WJIM MEHbBIIUM, 4Y€M KOHTPOJIbHOE
3HaU€HUE, CXeMa YMpaBJEHHUs OIpefesseT 3TO KaK MOMEHT BPEMEHM IpeKpalleHus MOoAadu
3JIEKTPO3HEPTHH.

[0067] B xauectBe mpumepa, cxema 50 ynpaBieHHUS MOXKET OBbITb BBINOJHEHA C
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BO3MOXKHOCTBIO JIE€TEKTHPOBAaHUSl BAOXa TOJBKO B Ciydae, Korza aOCONIOTHAas BeNMYHMHA
BBIXOIHOTO 3HAYEHMsI JaTUMKA BJIOXA SIBJSAETCS PaBHOHN MEpBOMY KOHTPOJIbHOMY 3HaueHuro Ol
uiu  npesblnaromeid  ero. IIockonpky —e€TEKTHpOBaHME C  HCIOJB30BAHHEM BTOPOTO
KOHTpOJIbHOrO 3HaueHuss O2 mpencrasisier cOOON AETEKTUPOBAHME JJIS BBINOJIHEHHUS Mepexona
OT COCTOsIHMs, B KOTOPOM Harpys3ka yke AeHCTBYyeT, K COCTOSHHUIO, B KOTOPOM Harpyska He
IEWUCTBYeT, BTOpPO€ KOHTpOJbHOe 3HaueHne O2 MokeT ObITh MEHBIINM, YeM IepBOe
KOHTpoJIbHOE 3HaueHune O1.

[0068] B oTHOLIEHNH pexkrMa NeHCTBHUS HATPy3KH, HAIPUMeED, B Clly4yae, KOraa 3HaueHue
HaNpPsDKEHUS MCTOYHMKA IMMUTAHUS SIBJISIETCSI OTHOCUTENBHO BBICOKUM, INHPHHA HUMITYJIbCA BO
Bpemsi PWM—ynpaBiieHust MOXKeT ObITh crieiana Ooiee y3Koi (CMOTpH CPeTHIOK 4acThb rpaduka
B @ur. 10), m B ciydae, KOraa 3HAYCHHWE HATPSDKCHUS HWCTOYHUKA IHTAHUS SIBISIETCS
OTHOCHTEJIbHO HU3KHUM, ITUPUHA UMITYJbca BO BpeMst PWM—ymnpaBneHus MokeT ObITh ClenaHa
Oonee mUpOKOH (CMOTPU HIDKHIOW dYacTh rpaduka B ®ur. 10). B npunimmne 3HaueHue
HaNpsDKEHUS MCTOYHUKA NMUTAHUS CHUXKAETCS 10 Mepe CHMKEHHUs] YPOBHS 3apsiia HUCTOYHMKA
nutaHus. IlosTomMy B OJHOM BapuaHTe WCIIOJIHEHUS NPEANOYTUTENbHO KOPPEKTHPOBATh
KOJIMUECTBO 3JIEKTPOIHEPTUM COIIACHO 3HAYEHMIO HANPSDKEHUS HMCTOYHUKA MUTAHUS BO BCEX
Takux cutyauusx. Hanpumep, cornacHo 3Tomy crnoco0y KOHTPOJISE MOXKHO CAeNaTh (pakTuyeckoe
3HAYCHHE HATPSDKEHHS (3JIEKTPOIHEPTHH), TOABOAUMOrO K Harpyske, B Cliydae, KOrja 3HaueHHe
HaNpsDKEHUS MCTOYHMKA IUTAHUS SIBJISIETC OTHOCUTENIBHO BBICOKHM, TaKUM K€ WIH 10
CYLIECTBY TAKHM K€, KaK B Cllydae, KOI7la 3HaU€HHEe HalpsKeHUs] UICTOYHHUKA MTUTAHUsI SIBJISIETCS
OTHOCHUTENIBHO HU3KUM. Kpome TOro, sABisA€TCs NPEANOYTUTENbHBIM BbINOJHEHHE PWM-
yIpaBJIEHUs C UCIIOJNIb30BAaHUEM OoJiee UIMTENBbHON NMPONOJIKUTEIbHOCTH BKJIIOUEHHS B CIIyYae,
KOTZla 3HaYeHHE HAIPsDKEHUs] UCTOYHMKA MUTAHUA siBisgeTcs: Oojee Hu3kuM. CornacHo 3Tomy
crioco0y ynpaBlieHUs, HE3aBUCUMO OT OCTATOYHOI'O KOJHMYECTBA IMOIBOJUMON 3JIEKTPOSHEPIUH,
CTaHOBUTCSI BO3MOXKHBIM HaJJIEXKAILEE KOPPEKTUPOBAHNE KOJIMUYECTBA a3pO30Jisl, FEHEPUPYEMOTO
BO BpeMsl aKTa 3aTsDKKH. EciM KOIMuecTBO a’po30Jsi, KOTOpPOe T'€HEePUPYETCs BO BPEMs aKTa
3aTSDKKH, JENAeTCsl MOYTH PaBHOMEPHBIM, MOXHO YIIYULINTh BIIEYATJIEHHWE MOJIb30BaTeNs OT
BIIbIXaHUS a3PO30JIsl.

[0069] (a2) Ympasnenue usnydenuem csera or LED u npounx

I'enepupyroimee BAbIXaeMbIli KOMIIOHEHT YCTPOWCTBO COIJIACHO HACTOALIEMY BapHUaHTY
UCTIOJTHEHUSI MOKET TMPENCTABJIATh COOOU YCTPONCTBO, B KOTOPOM CBeTOHM3JyYarommuii 6ok 40
(cmotpu @ur. 1 u T.1.) neficTByer caenyromuM odpazoM. OQHAKO, KaK OMHCAHO BBIIIE, TAKKE
BO3MOYKEH BBIBOJ] MH(POPMALIMH TTOJIb30BATEINI0 TAKUMH CPEICTBAMH OTIOBEINEHUS, KaK 3BYK HIIH
BUOpanys, BMeCTO u3syueHus ceera. ur. 11 mpeacraBisier OIOK—CXeMy, WLTFOCTPUPYIOIIYEO
KOHKPETHBIN npuMep paboThl TEHEPUPYIOIIETO BABIXaeMbIH KOMIIOHEHT ycTpoiictsa 100.

[0070] Cnawama, B CTAIMKM S101, cxema 50 ympasnenus (cmorpu @ur. 3)
JeTeKTUpyeT, OblI JIU HavaT BAOX. B ciydae, korga Hauanmo Broxa He oOHapyskeHo, cxema S50
ynpasinenusi nosropsier CTAZIMIO S101; torma xak B ciydae, Korga ObUIO JETEKTUPOBAHO
HaJaJo BAOxa, cxema yrnpasieHus nepexonut k CTAAWN S102.

[0071] 3arem, B CTAJWM S102, cxema ympaBieHUs NOJydaeT 3HAYE€HUE Vpat
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MOABOJMMOIO OT UCTOYHUKA 10 MUTAHUS HANPSIKEHUs, U OMPENEISieT, SIBJISETCSA IMOJYyYEHHOE
3HaueHne OONBLINM, YeM 3HaYeHHe KPUTHUECKOTO Pa3psAgHOro HanpspkeHus (Hampumep, 3,2 B)
ucrtounrka 10 muranus. Ilockonbky cutyauusi, rae 3Ha4€HHUE Vpay HANPSDKEHUS UCTOYHUKA 10
MUTAHUS SIBJIAETCSI PAaBHBIM IJIM MEHBIIUM, Ye€M 3HA4YeHHE KPUTHUECKOTO paspsiiHOTO
HaNPsDKEHUs, O3HA4aeT Clydail, A€ OCTaTOYHOE KOJUYECTBO IOAAaBAEMON 3JIEKTPOIHEPTuu
spisiercss HenoctatouHbiM, B CTAJIMU S122 cxema ynpasiieHus: yIpaBiisieT CBETOU3TYYAOIIUM
65okoM 40 Tak, 4TO CBETOM3JIYHAKOLIHMI OJOK H3JydaeT CBET B MPEABAPUTEILHO ONPEACICHHOM
pexxume. bonmee  KOHKpETHO, HampuMmep, CXemMa yIOpaBJIeHUS  MOXKET  YIPaBJIsThb
CBETOU3JIYHAKOLINM OJIOKOM TaK, YTO CBETOU3IYHAIOLIHNI OJIOK MUTaeT KPaCHBIM.

[0072] B cnyuae, korma B CTAJJIUU S102 omnpeneneHo, YTO OCTATOYHOE KOJUYECTBO
MO/IaBAEMOM 3JIEKTPOSHEPTHH SIBJIIETCS JOCTATOYHBIM, MOCKOJBKY 3HAYCHHE Vpa HATIPSIKEHUS
UCTOYHUKA TMTAHUS SBJSIETCST OOJBINMM, 4YeM 3Ha4eHHe KPUTUYECKOrO pPas3psIHOTO
HanpsokeHusi, u 3ateM, B CTAJIMHU S103, cxema ympaBjieHHs OMpENeNseT, SBISAETCS JIU
3HaUYeHUE Vbpa HAMPSDKEHUS WMCTOYHUKA TMUTAHUS OOJBINMM, YeM 3HA4YeHHE KPUTHYECKOTO
Pa3psiTHOTO HAMPSDKEHUS, W SBJSIETCS] JIM PAaBHBIM WJIM MEHBIINM, Y€M 3HA4YE€HHE, MOJyYeHHOE
BBIUMTAaHHEM A U3 HampsDKEHUs TOJHOrO 3apsina, wiu HeT. Kpome toro, A mpencrasisier
MOJIOKUTEIbHOE 3HadeHue. COrjacHO TOMY, HAXOAUTCS JIM 3HA4Ye€HUE Vpat HANPSKEHUs
UCTOYHUKA TUTAHUS B 3TOM JUana3oHe, OIpeneNsercs, CleAyeT JU BKIIYaTh M[OAady
anexTpodHepruu ¢co 100%—Hol MpOAOIKUTEIBHOCTBIO BKIIFOUEHHS, Kak OyIeT OMMcaHo Hinke. B
cly4ae, KOrja 3HAuU€HHE HANpsDKEHUs HCTOYHUKA MUTAHUS HAXOAUTCS B COOTBETCTBYIOIIEM
nuanaszone, B CTAJIMM S104 nomaua »snexTposHepruu BbimosHsAeTcs co  100%-—Hon
NPOAOJUKUTENIPHOCTBIO  BKJIFOUeHHMss. XOTs 0e3 OrpaHu4eHds, B KauyecTBE IPHUMepa,
CBETOM3JIy4aroLuii 010k 40 MOKET yMHpaBJSITbCSA TaK, YTO MEPEXOOUT K CHUHEH WHIAMKALUU
(CTAMA S105).

[0073] Mexny Tem, B ciyuae, korna B CTAJIMU S103 omnpeneneno, 4To 3Ha4eHUE Voar
HaIpsKEHUS] UICTOYHUKA MUTAHKUS HEe HAXOMHUTCS B BhIlIEeynoMsiHyToM nuamna3one, B CTAJIWMN
S123 cxema ympaBieHHsI ONPENENSeT, SIBJSETCS JIU 3HAUYE€HUE Vpaw HAMPSOKEHUS HCTOYHUKA
nuTaHusE OOJMBIIMM, YeM 3HA4YeHHe, MOJyYeHHOE BBhIYUTAHHEM A W3 HANPsKEHHs IOJIHOTO
3apsiia, U SBJIIETCS] JIM PABHBIM WJIM MEHBIINM, YeM HANpsDKEHHs! TIOJIHOTO 3apsijia, WIH HeT.
Ecnu 3HaueHne HanpsokeHUs MCTOYHHMKA MUTAHHUS HaxoAuTcs B 3ToM nuanasone, B CTAJIUU
S124 cxema ynpaBieHusi MojaeT 3JEKTPOIHEPTHIO ¢ Hcnonb3oBaHueM PWM—ynpasienus, TeM
cambIM 00ecreqrBasi MOCTOSTHHBIN KOHTPOJIb TTUTAHUSI.

[0074] B mnacrosimem Bapuante ucnojHeHusi, B CTAJIMM S106, spemss TL Bmoxa
BbIcTaBIIsieTcs: Ha «0», u mocne storo, B CTAJ/IMU S107, x Bpemenu T Bnoxa nobasnsiercs At,
TEM CaMbIM OOHOBJISIETCS BPEMs BIOXA.

[0075] 3arem, B CTAJIMM S108, cxema ympaBjieHHs OIpenessier, ObUIO Jiu
IETEKTHPOBAHO OKOHYAHME BAOXA, M B Clydae, Koraa ObUIO JETEKTHPOBAHO OKOHYAHHE BIOXA,
cxema ynpasieHus nepexonut k CTAJIMHM S109, u npekpainaer nogady 3J€KTPOSHEPTUU Ha
Harpy3ky. Mexay TeMm, Aake eCiM OKOHYaHME BAOXa He ObLIO JETEKTHPOBAHO, TO €CIU B

CTAMU S128 omnpeneneno, uto BpeMs 1L BHOXa SIBJISAETCS PaBHBIM WM OOJiee JIUTEIbHBIM,
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4eM IpeBapUTENIbHO ONpeAesIeHHbINH BEpPXHUI Npe/ies BpEeMEeHHU, CXeMa yIPaBIEHHs EPEXOIUT
k CTAZIMM S109, u npekpainaer nojady 3JeKTpPOSHEpPruu Ha Harpysky. 3arem, B CTAJIMU
S110, cxema yrpaBieHHs! BBIKIIOUAET CBETOU3JIyHaroImuii 6ok 40.

[0076] B CTAAUM S111 obHoBnsiercss cymmapHoe Bpemsi Ta. Jpyrumu cioBamy, K
CYMMapHOMYy BpeMeHH Ta 10 3TOro MoMeHTa noOaBisieTcss BpeMs TL TeKyllero BIOXa, B
pesyabrate dero oOHOBisiercss cymmapHoe Bpemst Ta. 3arem, B CTAJIMMU S112, cxema
YIPAaBJIEHUs ONPEAEINsAET, IPEBBILIAET JIU CyMMapHoe BpeMsl Ta IpeaBapUTebHO ONPENeIeHHOEe
naHHOe Bpems Baoxa (Hampumep, 120 cex). B ciyuae, korga cymMMapHOe BpeMsi HE MPEBBIIAET
JaHHOE BpeMs BJAOXa, CXeMa YIPaBJICHUs OIpenessieT, YTO BO3MOXHO HeNpepbhIBHOE
MpUMEHEeHne, U Bo3Bpamlaercs Kk nocienoBarenbHocTu neiicreuii or CTAJJUM S101. Mexnay
TeM, B cClydae, KOrJa cyMMapHoe Bpemsi Ta mpeBblllaeT JaHHOE BpeMsl BJIOXa, CXeMa
yIpaBJICHUs] OLIEHMBAET, YTO HCTOYHHMK apomara B apomarusupyromem Onoke 130 wmmm B
UCTOYHUKE a’po30Jisi B pe3epByape 123 sBIseTCS HENOCTATOYHBIM WM BbIPAOOTAaHHBIM, H
OCTaHABJIMBAET [10Aavy SHEPTUU Ha Harpy3ky B onuceiBaeMoil nozxe CTAJIMU S115.

[0077] Mexny Tem, B cCiy4dae, KOrla CYMMapHOE BpPEMsl MPEBBIMIAET JaHHOE BpPEMs
BIIOXa, CXeMa yIpaBjieHus AeTekTupyer, Obut jiu Hauat Baox, B CTAJIUU S113, u onpenenser,
NPOOJDKAJICS JIU BOOX B TE€UEHHE NPENBAPUTEIBHO OIpenesNieHHOro BpeMeHu (Hampumep, 1,0
cek), B CTAJMM S114, u ecnum omnpeneneHo, 4YTO BAOX TNPOAOIKAJICS B TEUYCHHUE
MpPEeNBAPUTENIbHO omnpeeneHHoro BpemMenn wiu aodpine, B CTAIU S115, cxema ynpasneHus
3amperniaeTr nojavdy 3JeKTpOoSHepruu Ha Harpy3ky. B stom cnyudae, B CTAJIMU S116, utobsr
UH()OPMHPOBATH O BBIIEYIIOMSIHYTOM COCTOSIHHM 3aIPELIeHNUH MOJJa4M 3JIEKTPOIHEPTUH, CXeMa
YIPaBJIEHUS YIIPABIISAET CBETOM3JIYHYAOLINM OJIOKOM TaK, YTO CBETOM3IYYAIOLUi OJOK M3Nydaer
CBET B INPEABAPUTENBPHO ONPEAENeHHOM pexuMe (Hampumep, MHUraeT CHHUM), M II0CHe
UCTeUeHusl mpensapurenbHo onpeneneHHoro spemenu, B CTAJIMUM S117, cxema ynpasieHHs
OTMEHSIET COCTOSIHUE 3alpelleHuu IMoAadu 3JekTposHepruu. OnHAKO, BMECTO HCTEUEHUs
NPEABAPUTENIbHO  ONPENENIEHHOrO  BPEMEHH,  MOXeT  ObITh ~ NpPUMEHeHa  3aMeHa
apomarusupyromero Oynoka 130 wnm kaptpumkHoro Oymoka 120 Ha HOBBIN, WM MOMOJHEHHE
UCTOYHUKA apoMaTa WIM MCTOYHMKA adpo30Ji, KaK YCJIOBHE [JIsI OTMEHBI COCTOSIHHS
3anpeuieHuu nopayu snexkrposnepruu B CTAJIUM S117.

[0078] CoOOTBETCTBEHHO OIMUCAHHOW BBIIIE CEPUU OMNEPAINi, COTJIACHO OCTATOYHOMY
YPOBHIO 3apsiila HMCTOYHUKA IUTAHHUSA HAIJICKALIUM OOpa3oM HM3MEHSETCS PEXHM pPabOTHI
HArpy3KH, W TIOJBb30BATEb MOXET IOHATh TEKYIIee COCTOssHHE paboThl TeHEPUPYIOLIETO
BIBIXa€MbIHl KOMIIOHEHT YCTPOICTBA MOCPEICTBOM CBETOM3JIyHaroliero oyoka 40.

[0079] (a3) YmpaBneHue paboTON HA OCHOBE TEMITEPATYPbl HCTOUHHUKA TUTAHUS

I'enepupyromee BabIXaeMblii KOMIIOHEHT YycTpoucTBo 100 cormacHO HacTosiemy
BApUAHTY WCIIOJHEHUSI MOXKET OBITh BBITIOJHEHO JJISl ONPEAEIeHNs, HAXOAUTCS JIN TEMIIepaTypa
Tohat MUCTOYHMKA MUTAHUS B IPEABAPUTENIBHO ONPENENIEHHOM TEeMIEpaTypHOM [MaNa3oHe, U
ONpPENEEHHs], BBIIOIHATD JIU WU HET NMPEABAPUTENBHO ONPEACIICHHYIO ONEpPaLUi0, HA OCHOBE
pedyabrara omnpenenenus. B @ur. 12 mokasaHbl KOHKPETHBIE MPHUMEPBI TEMIEPATyPHBIX

nuamna3oHoB. B stom IMPpUMEPE HACTPOCHBI CTYIICHU OT MEPBOro TEMIECPATYPHOr0 Avara3doHa o0
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YEeTBEPTOrO TEMITEpPAaTypHOro auamna3oHa. OnHako MOryT ObITh HACTPOEHBI HE BCE M3 YETHIPEX, a
TOJIBKO OZIUH, ABA UJIU TPU U3 HUX.

[0080] IlepBblii TemmepaTypHBIH [aMANa30H NPEACTaBisieT coOOH TeMmepaTypHBbIH
AMana30H, UMEIOIIMH OTHOIIEHHWE K pa3pelleHHu0 AMArHOCTUKM ¢ ucnonb3oBanueMm SOH
(cocTosiHMEe WCIPABHOCTH), MPEACTABIAIOIIEH COCTOsIHME pabOTOCIOCOOHOCTH HCTOYHHKA
NUTaHWs, U UMeeT BepxHUH npenen Tla temneparyps! u HukHuil npenen T1b TemmepaTypsL
KoHKpeTHBIE YHMCIIEHHBIE 3HAYEHUs BEPXHEro Ipejensa TEeMIEepaTypbl U HUXKHErO INpeaena
TeMIepaTypbl MOTYT ObITh HACTpOEHbl HaauekamuMm obpasom. Kpome Toro, emmununeit SOH
MoskeT ObITh %. B 3TOM ciyuae, mpu nonyenun, 4to SOH HOBoro ycrpoiictea coctasiser 100
(%), SOH, xorma yCTpOHCTBO OBLIO M3HOIIEHO IO TAKOTO COCTOSHUS, YTO 3apsiAKa U paspsia
3aTPyIHUTENbHBI, MOXeT ObiTh HacTpoeHo Ha O (%). Kpome Toro, B mopsijaike eime OIHOTrO
npumepa, B kadectBe SOH moxker ObITh HCMONB30BAHO 3HAYEHHE, KOTOPOE MOJIYy4aeTcs
JEJICHUEeM TEeKyLIel €MKOCTHU MPH MOJHOU 3apsiAKe Ha €MKOCTb MPHU MOJHON 3aps/iKe HOBOTO
YCTPOMCTBA.

[0081] Bepxuuii npenen Tla Temneparypsbl He ABJIAETCS OIPAaHUYEHHBIM, U, HAIIPUMEp, C
yUETOM TEMIepaTypbl, MPU KOTOPOH CYLIECTBYET BO3MOXKHOCTb TOTO, YTO CTPYKTYPBI W/WIH
COCTaBBbl 3JIEKTPONOB U 3JEKTPOJUTHYECKOrO pACTBOpPa HCTOYHMKA NHTAHUS MOTIH Obl
U3MEHATBHCA (MM TeMIepaTypbl, NPH KOTOPOH W3MEHEHHE CTAHOBHUTCS 3aMETHBIM),
TEMIEpaTypbl, NP KOTOPOH CYMIECTBYET BO3MOXHOCTb TOTO, YTO MOT OBl BBIAEISTHCA
ra3o00pa3HbIil MPOAYKT Pa3oKeHUs (MM TEMIIEPAaTypbl, IPU KOTOPOI BbIEIEHNE CTAHOBUTCS
3aMETHBIM), WM TOMY MOAOOHOMW, BEpXHHMH Ipenes TeMIepaTypbl MOXKET ObITh HACTPOEH Ha
Oonee HM3KOE 3HAUEHHUE, YeM COOTBETCTBYIOLIAs TeMmmneparypa, wiu paBHoe ei. Ecim SOH
NOJIy4aeTcsl NpU TeMIlepaType, paBHOW MM Ooniee BBICOKOW, ueM BepxHuHi mnpenen Tla
TEMIIEPATypPBbl, TO, MOCKOJBbKY BIIUSHUE TEMIIEPATYphl SIBISETCS CUJIBHBIM, 3aTPyAHUTEIIBHO
NOJIyYUTh aACKBAaTHBIM PE3yJIbTAT JMAarHOCTUKM Jerpajgauuy. B kadecTBe ONHOro mpumepa,
temneparypa Tla moxer coctaBisate 60°C. Ecnu temneparypHblid Auana3oH HACTPOEH, Kak
OIMHUCAHO BBIIIE, TUATHOCTUKA JErPajallid MOXKET OBbITh BBIMOJHEHA B JHANa30HE, B KOTOPOM
U3MEHEHUE CTPYKTYpbl HMCTOYHHKA THTAHUS M TOMY NOJOOHOIO HE TPOHMCXOAMT, U
NPEAOTBPALIAETCS BBIACIEHHE Ta3000pa3sHOro MpoAykTa pasioxeHus. [lo3ToMy MOXKHO
MOJIYYUTh a/IeKBaTHBIN pe3yJIbTaT JUArHOCTUKY AeTpagaliiy.

[0082] Hampumep, c yueToM TeMIlepaTypbl, NPU KOTOPOH CyIECTBYET BO3MOXKHOCTb
TOTO, YTO CHIPKEHHE BBIXOJHOW MOIIHOCTH, OOYCJIOBJIEHHOE HU3KOH TeMIIEpaTypoO, MOTJIO OBl
CTaHOBUTHCS MPeOoONaalONM 0 CPAaBHEHHMIO CO CHIDKeHHeM, oOycioBieHHbiM SOH (wmm
TEMIepaTypoi, MPH KOTOPOH OHO CTAHOBUTCS 3aMETHBIM), HYDKHHN npenen T1b temmepatypsl
MOJKeT OBITh MPHUHSAT O0JIee BHICOKMM WJIM PaBHBIM COOTBETCTBYIOIIEH TeMneparype. Hanpumep,
temrieparypa T1b cocraBmser 15°C. Kak mnpaBwno, s nonydeHus pesyiabratoB SOH
NPUMEHsETCs MOKas3aTesb, IOKA3bIBAIOIIMN YyXYJLIEHHE COCTOSHUS €MKOCTH HCTo4YHHMKa 10
MUTaHMs1, TAKOE KaK CHIDKEHUE BBIXOAHON MOIIHOCTU. ITo3TOMY B TemmnepaTypHOM uana3oHe, B
KOTOPOM CHMJKEHHE BBIXOJHONH MOIIHOCTU BbI3bIBa€T He TOJAbKO SOH, 3aTpyAaHHUTENBHO

MOJIYYUTDb aJIeKBaTHBIM pe3yjbTaT AUArHOCTUKU ACTrpadallhu. ﬂpyrI/IMI/I cjioBaMH, €CJIH



21

OUArHOCTHKA JEerpajlaliy sBJISETCA AONYCTUMOM TOJNBKO B Clly4ae, KOrAa TeMIeparypa
HUCTOYHMKA MUTAHUSI HAXOAUTCA B MEPBOM TEMIIEPATYPHOM AHANa3OHE, KOTOPBIA ONpENesieTCs
no BepxHemy mnpeneny Tla temnepaTypsl u HuxkHeMy mnpeneny T1b Temmeparypsl, MOXHO
MUHUMM3UPOBATh BIUSHUE TEMIEPATypbl MCTOYHUKA IUTAHUS HA PE3yJbTaT JUArHOCTUKHU
nerpagauuu. Ilo3TOMy CTaHOBUTCS BO3MOXKHBIM IOJIy4Y€HHE AaJ€KBATHOIO pe3ysbTara
NUArHOCTUKU AETPajaliii.

[0083] Btopoit TemmepaTypHBI [AMANa30H MPEACTaBIseT COOOW TeMIlepaTypHbIi
IMAna3oH, UMEIOIINN OTHOLICHHE K O0ECIIeYeHHI0 BO3MOXKHOCTH pa3psiia UCTOYHHKA MMUTAHMS,
U UMeeT BepxHui npenen T2a temnepatypsl U HibkHuUi npenen T2b temnepatypel. KonkpeTHbie
YUCJICHHBbIE 3HAYEHMsI BEPXHEro Ipenesa TeMIEpaTypbl U HUKHEro Ipenesia TeMIepaTypbl
MOTyT OBITh HACTPOEHBI HajIekamuM obpasom. Hanpumep, BepxHumii npenen T2a remneparypbl
MOJKeT OBbIThb HACTPOEH Ha OCHOBE TOTO K€ KOHTPOJIbHOTO MapaMeTpa, Kak U Il BEPXHEro
npenena Tla TemmepaTypbl NEpBOrO TEMIEPATYPHOIrO AMamna3oHa. B kaudecTse mnpumepa,
temrieparypa T2a mosxer coctaBiasate 60°C. KpoMe Toro, B kauecTBe elle OAHOIO NpUMEpa,
BepxHUI npenen T2a temnepaTypbl MOKET OTJIMYATLCA OT BepxHero npenaena Tla temnepaTypsl.
Hanpumep, ¢ y4eToM TemmepaTypbl, NPU KOTOPOH CyILECTBYET BO3MOXKHOCTb TOrO, 4YTO
BHYTPEHHEE CONPOTUBJICHHE MOIJIO Obl UYPE3MEPHO BO3PACTaTh BCJIEACTBHE KOATYJSILUU
3JIEKTPOJIUTUYECKOTO PACTBOPA MIJIM HOHHOM KUIKOCTH UCTOYHHKA MUTAHMS (WM TEMIEPaTyphl,
IpU KOTOPOH NOBBIIEHHE BHYTPEHHEIO COINPOTHUBJICHUS CTAHOBUTCS 3aMETHBIM), HUXKHHUN
npenen T2b temmepatypsl MOkeT OBITh HACTPOEH HA BEJUYHMHY, OOJiee BBICOKYIO HJIM PaBHYIO
coOTBeTCTBYIOLIEH Temmeparype. Temnepatypa T2b moxer cocraBmsars, Hampumep, —10°C.
ITockonbky BTOPOHM TEMIEPATYPHBIM IHANAa30H, KOTOPBIA OMPENEISETCs 110 BEPXHEMY MpPENeiy
T2a temneparypel U HkHeMy npeneny T2b Temmepatypbl, npeacrasiseT coOOi aMama3oH, B
KOTOPOM CTPYKTYPBI W/WIM COCTaBbI 3JIEKTPOAOB M SJEKTPOIUTHYECKOTO PacTBOpa MCTOYHHKA
NIUTaHUsA HE U3MEHSIOTCA, U KOAryJIALUs SJEKTPOJUTHUECKOrO pacTBOpa WM MOHHOM KUIKOCTH
HUCTOYHMKA NUTAHUS HE NPOUCXOIUT, MOKHO IMOBBICUTH HAAE€KHOCTh HUCTOYHHMKA MHUTAHUS B
OTHOLIEHHUHU Pa3PsiAa, U YIJIHMHUTD CPOK CIYKObI ICTOYHHUKA TUTAHUS.

[0084] Tperuii TemmepaTypHBI IUANMa30H MPEACTaBIsIET COOOW TeMIepaTypHbIi
IMANa3oH, UMEIOIUI OTHOIEHHE K 00eCTeUueHNI0 BO3MOKHOCTH 3apsIKH UCTOUYHUKA MMUTAHMS,
U uMmeer BepxHUU mpenen T3a Temmeparypel u HkHUE npenen T3b temneparypol. [logobHo
BBILICYIIOMSIHYTBIM JMaNa3OHaM, KOHKPETHbIE YHCJICHHbIE 3HA4YE€HUs BEPXHEro Impenena
TEMIepaTypbl M HIDKHETO TNpefesia TEeMIepaTypsl MOTYT ObITb HACTPOCHBI HAJIEKAIINM
o0pasom.

[0085] Xots 1 Oe3 orpaHuyeHus, HapUMep, BepxHUil npenen T3a TemMnepaTypsl MOKET
OBITh HACTPOEH HAa OCHOBE TOT'O JK€ KOHTPOJBHOIO MapaMeTpa, Kak U JJisi BepxHero npenena Tla
TEeMIIepaTypbl MEPBOro TEMIIEPATyPHOro [uana3ona. B kadectse npumepa, BepxHuil npenen T3a
temnepatypsl coctaBisier 60°C. Kpome TOro, B KauecTBe €Ille OJHOrO NpHUMEpPa, BEPXHUMN
npenen T3a Temmeparypbl MOXKET OTJIMYaTbCS OT BEpxHEro mnpexena Tla Temmeparypsl
Hampumep, B cnydae, KOorga HUCTOYHHK MHTAHUS TMPENCTaBIsieT COOOW JIMTHIF—HOHHYIO

BTOPHUYHYIO OaTapero, CyLIECTBYET BO3MOKHOCTb TOTO, YTO, €CIIU HAIPsDKeHNE TIOABOIUTCS MIPH
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HHU3KOH TemrepaTtype, Ha IOBEPXHOCTH OTPHLATENBHOIO 3JIEKTPOAa MOr Obl OCaKAATHCS
MeTanueckuil tutuii. C yd4eToM Temreparypbl, IpU KOTOPOil CyLIeCTBYET BO3MOXHOCTb TOTO,
9TO MOMJIO OBl TMpPOSBIATBCA TAaK HA3bIBAEMOE SBJIEHHME OJEKTPOKpUCTAUIM3auuu (Wiu
TEMIEpaTypbl, MPU KOTOPOH 3JEKTPOKPUCTAIUIM3ALNSA CTAHOBUTCS 3aMETHOM), HIDKHUM Mpened
T3b Ttemmepatypsl MoXeT OBITh HACTPOEH HAa 3HAYeHHe, Oojee BBICOKOE WM PaBHOE
cooTBeTcTBYIOLIEeH Temmeparype. Hanpumep, Hwkuuili npenen T3b temmnepatypsl coctaBisier
0°C. Ilockonbky TpeTUH TeMIepaTypHbIH [Uana3oH, KOTOPBI ONpenessieTcss BEPXHUM
npenenom T3a TemmepaTypbl U HIKHUM mpenenoMm T3b Temmeparypbl, MpenctaBisieT coOoi
JMana3oH, B KOTOPOM CTPYKTYPbI W/HJIM COCTABbI 3JIEKTPOJOB M 3JIEKTPOJIUTUYECKOTO PacTBOpa
HUCTOYHMKA MUTAHUS HE HU3MEHSIOTCS, W HEe MPOUCXOAUT 3JIEKTPOKPUCTAIUIM3ALUS, MOKHO
MOBBICHTDb HAJI€’KHOCTh UCTOYHHKA MUTAHUS B OTHOLICHWUH 3apPSAIKH, U MPOIJIUTh CPOK CJIYKOBI
VCTOYHMKA MTUTAHUS.

[0086] UeTmepThlli TeMmepaTypHbI OUANa30H MPENCTAaBJSIET COOOW TeMIepaTypHBbIH
IMAana3oH, UMEIOIUN OTHOLIEHHE K OOECIeYeHHI0 BO3MOKHOCTH OBICTPOH 3apsiKH, U UMEET
BepxHUA mpenmen T4a temmeparypsl m HwkHMHA mnpexnen T4b temmepatypel. IlomobnO
BBILICYIIOMSIHYTBIM [Mana3OHaM, KOHKPETHbIE YHCJICHHBIE 3HA4YE€HHs BEPXHEro Impenena
TEMIepaTypbl M HIDKHErO TNperesia TEeMIepaTypbl MOTYT ObITb HACTPOEHBI HAJIEKAIINM
obpazom. Kpome Toro, B 3TOM ommcaHuu OBICTpast 3apsiaka MOApPa3yMeBaeT 3apsaKy, KOTopas
BBINOJIHSAETCS € O0Jiee BBICOKOW CKOPOCTBIO CPABHUTEINIBHO C 3apSAAKON, KOTOpask 00ecriednBaeTcs
B TPEThEM TEMIIEPATypHOM Auana3oHe. B kadecTBe mpumepa, ObIcTpas 3apsiika MOXKET OBITh
BBINOJIHEHA ¢ OO0Jiee BBHICOKOI CKOPOCTBIO, KOTOpasi COCTABIISIET BEJIMYMHY B [1BA MM Oojiee pas
BBILIE, YeM JUISI 3apsiiki. B kauecTBe mpumMepa, CKOPOCTb OBICTPOM 3apsiiKi MOXKET COCTABJISATh
2C, u CKOPOCTb 3apsiAKU MOKET cocTaBsaTh 1C.

[0087] Xots 1 Ge3 orpaHnYeHus], HapUMep, BepXHUil npenen T4a TemnepaTypbl MOXET
OBbITb HACTPOEH Ha OCHOBE TOTO K€ KOHTPOJIBHOIO MapaMeTpa, Kak u Juisl BepxHero npenena Tla
TEeMIIepaTypbl IEPBOTrO TEMIIEPATyPHOIo [uana3oHa. B kadectse npumepa, BepxHuil npenen T4a
temnepatypsl coctaBisier 60°C. Kpome Toro, B kKadecTBe eIle OIHOIO TNpHUMepa, BEPXHUN
npenen T4a temmeparypbl MOXKET OTJIMYaTBCS OT BepxHero mnpenena Tla Temmeparypsl
Hanpumep, ¢ yderoM Temmeparypsbl, NpU KOTOPOH CTUMYJIMPYETCS Aerpaianus HUCTOYHUKA
MUTAHUSI, ©CJIM 3apsOKa BBIMOJHIETCS C BBICOKOW CKOPOCTBhEO, HIDKHUN mipenen T4b
TeMIepaTypsl MOXeT ObITh HACTPOEH Ha 3Ha4deHue, OoJjiee BBICOKOE WIH PaBHOE
cooTBeTcTByIOMIIEeH Temmneparype. Temneparypa T4b cocrasnser, Hanpumep, 10°C. TTockomabky
YETBEPTBI TEMIEPATYpPHBbI AUaNa3OH, KOTOPBIM ONpeneysieTcs BepXHUM mpenenoM T4a
TEMIepaTypsl U HIDKHUM mpenenoM T4b Temmeparyphl, MpencraBisieT coOOW IHamas3oH, B
KOTOPOM CTPYKTYPbI W/HIIH COCTaBbl 3JEKTPOIOB M 3JIEKTPOJIUTHUECKOTO PAaCTBOPAa MCTOYHHUKA
MUTAHUS HE U3MEHSIOTCs, U HE CTUMYJMPYETCs Aerpajauus UCTOYHMKA nuTtaHus. Ilostomy
MOXHO MOBBICUTh HAJE€XKHOCTb UCTOYHMKA MHUTAHHUS B OTHOLIEHUU 3apsiiKU, U NPOIJIUTH CPOK
CJy>kOBI HCTOYHUKA TTUTAHUS.

[0088] Brime ObLIM OMHCAHBI TEMIIEPATYPHBIE AUATIA30HBI OT MEPBOTO 10 YETBEPTOTO, U

WHAUBHUAYAJbHBIC TCMIICPATYPHBIC JUAIIA30HBI MOT'YT UMETH CJIICAYHOIIUE COOTHOLICHUS.
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(1) B oTHOmeEHHMH MepBOro TEMIEPAaTYypHOIrO aHanas3oHa, ero HiwkHuil mpemen Tlb
TeMIepaTypbl MOXKeT OBITh HACTPOEH Ha 3HaueHHe, 0ojee BBICOKOE, yeM HIDKHui npenen T2b
TEeMIIepaTypbl BTOPOrO TeMIlepaTypHoro auamna3zona. Kpome toro, HmwkHmi mnpegen Tlb
TeMIepaTypbl MOXKET OBITh HACTPOEH Ha 3HaueHHe, Oosee BBICOKOE, YeM HIKHME mpenensl T2b—
T4b TemnepaTyp TemnepaTypHbIX AHANa30HOB OT BTOPOro 1o derseproro. Bepxuuii npenen Tla
TEMIIEPATyPbl MOKET OBITh HACTPOEH HAa 3HAYEHHUE, TAKOE K€ WM IO CYIIECTBY TaKOe )K€, KaK
BepxHue npenensl T2a—T4a Temneparyp Apyrux TeMnepaTypHbIX JUAMA30HOB (YTO 3HAYUT, UTO
YUCJICHHOE 3HA4YeHHe BepxHero mnpeaena Tla temmepaTypbl BapbUpPYeT MEXIY 3HAYEHUSIMU,
NIOJIYY€HHBIMU TIOBBIIIEHHEM HJIM CHIKCHHUEM Ka)KIOTO 3HAUEHHsI JUIsi CPAaBHUBAEMOTO OOBbeKTa
Ha 10%, 1 5TO SIBJISETCSI TEM K€ CaMbIM JUJIsl 3TOrO ONMUCAaHMs). B aqbTepHATHUBHOM BapHUaHTE,
BepxHUi npenen Tla Temmeparypbl MOXKeT ObITh paBHBIM WM OOJiee BBICOKUM, YeM BEPXHHUH
npenen T2a TeMnepaTypbl BTOPOrO TEMIIEPATYPHOTO JUAMA30HA, WIIK MOXKET OBITh PABHBIM WU
Oosee BBICOKMM, 4eM BepXHUH npenen T3a reMnepaTypsl TPETHETO TEMIEPATYPHOTO THUATIA30Ha,
WIK MOXeT ObITh PaBHBIM MJHM Oojiee BBICOKMM, YeM BepxXHUH mpenen T4a temmneparypsl
YETBEPTOro TEMIEPATyPHOrO JUANA30HA.

(2) B oTHOWmEHHWH BTOPOrO TEMIIEPATYPHOTO AHMANA30HA, BTOPOW TEMIIEPATypPHBIN
IMana3oH MOXKET OBITh HACTPOEH Tak, 4YToObl ObITh Ooyiee IIMPOKHM, UYeM IEPBBIA
TEMIEepPaTyPHBIM AMANa30H, U BKIOYATh MEPBBIH TeMIEpPaTyPHbIA AHana3oH (Ciydail, rae oauH
AUAINa3OH Ha3bIBAE€TCA KaK BKJIIOYAKOLUN €Ile OJUH AUAana3OH, BKJIKYAET ClIydai, rae Hx
BEPXHHUE TMpeaesbl TEMIEpPaTypbl SBISIFOTCA OAWHAKOBBIMH, WJIH WX HIDKHHE MPEAEIbl
TEMIEPaTypPhl SBJISIOTCS OJUHAKOBBIMH, U 3TO JEHCTBUTEIBHO AJIsI 3TOTO OmnMcaHusi). B onHom
BapUAHTE OCYIIECTBJIEHHs] HACTOSINEr0 M300pEeTeHHsI BTOPOH TeMIepaTyPHbIH JHarna3oH MOXKET
ObITb HACTPOEH TakK, 4TOOBI ObITH OOJIee IMHUPOKUM, YeM TeMIIepaTypHbIE AUAMAa30HbI, B KOTOPBIX
BO3MOXKHBI Apyrue (yHkumu (B mpumepe cornacHo Pur. 12, Hampumep, NepBBIH, TPeTHH U
YETBEPTHII TEMIIEPATYPHbIE AUATIA30HbI).

(3) B oOTHOUIEHMH TPETbEro TEMIEPATYPHOIO IHUANa30HA, TPETHH TEeMIEpaTypPHBIH
IMana3oH MOXKET OBITh HACTPOEH Tak, 4ToObl ObITh OoJiee IIMPOKHM, YeM IepBbId
TeMIEpPaTypHbIH AWANa3OH, U BKIIOYATh NEPBBI TeMIepaTypHbI auana3oH. Kpome Toro,
TPETHIl TEMIIEPATYPHBIA JTHAMA30H MOXKET ObITh HACTPOEH TaK, YTOOBI OBITH OOJiee IUPOKUM,
4eM 4eTBEPTHIN TEMIIEPATYPHBII AUANA30H, U BKIKYATh YETBEPTHIN TEMIIEPATYPHBIN THAMA30H.

(4) B oTHOLIEHNN YETBEPTOrO TEMIIEPATYPHOTO JUAMA30HA, YETBEPThIH TEMIIEPATyPHBIH
IMana3oH MOXKET OBITh HACTPOEH Tak, 4YToObl ObITh Ooyiee IIMPOKHM, YeM IEpPBBIA
TEMIEePaTyPHbINA JUANA30H, U BKJIIOYATh NEPBBIM TEMIEPATyPHBI AMana3oH. B oqHOM BapuaHTe
OCYIECTBIIEHHs] HACTOSINEro HM300peTeHMs, MEPBBbI TEMIIEPATYPHBIH IHANa30H MOXKET OBITh
HACTPOEH Tak, 4YTOObI ObITh Ooyiee Y3KUM, HYE€M TEeMIIEpPaTypHbIE IHUANA30HbI, B KOTOPBIX
obecnieunBaroTcs apyrue QyHKIUH (B mpumepe cornacao ®@ur. 12, Hanpumep, TeMIiepaTypHbIe
IMana3oHbl OT BTOPOT'O 10 YETBEPTOTO).

[0089] Mexnay mpouum, kak mnpasuno, SOH-auarsHocTuka BBINOJHSAETCS HAa OCHOBE
3JIEKTPUYECKOrO MapaMeTpa UCTOYHHUKA MUTAHUS BO BPEMs paspsifia WIH BO Bpems 3apsanku. B

Ka4eCTBEC MPUMEPOB SJICKTPUYICCKOr0o mnapameTpa, MOIryT OBITh HCIIOJb30BAaHbI 3HAYEHUE TOKa,
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KOTOpBI HMCTOYHHMK MHMTAHUS BBIJAET BO BpEMs pas3psiza, 3HAUEHUE HANpsDKEHHs, KOTOpOoe
VCTOYHHUK NMUTAHMS BBIIAET BO BpeMs paspsifa, 3HaAUE€HUE TOKA, C KOTOPbIM MCTOYHMK MUTAHMS
3apsKaeTCsl BO BpeMsl 3apsiAKU, 3HAYEHHUE HAIPSUKEHUs, KOTOPOE MOJBOAMTCS K HCTOYHUKY
NUTAHUS BO BpeMs 3apsiaku, U ToMy nomoOHble. Eciau mepBelii TemmepaTypHbI Juamna3oH
HACTPOEH, KaK ONHCAHO BbIIE, KakAas TemIepaTypa HUCTOYHHMKA MUTAHMS, OTHOCALIASCS K
HEepBOMY TEMIIEPATyPHOMY JAMANa3OHy, O0sA3aTeNbHO MPUHAMICKHUT K TEMIEPaTyPHBIM
AMana3oHaM OT BTOPOro A0 4erBepToro. IlosToMy B COCTOSIHMH, TIae oOecrednBaeTcs
BO3MOXKHOCTh SOH—-HarHoCTHKy, HOMyCTUMO 1O MEHbIIEH Mepe OAHO U3 paspsiza, 3apsaKu U
OBICTPON 3apsiAKH B OAHO U TO k€ BpeMst. [I03TOMy MOKHO TMOJIy4aTh 3JIEKTPHYECKHI MapaMeTp,
HeoOxonumblid 1t SOH—nuarHocTuku npu Jr000M peskuMe U3 paspsiaa, 3apsakd U ObICTpoi
3apsiaku. [TosTomMy B cocTOsSIHUM, TIe 00ecneunBaeTcsi BO3MOKHOCTh SOH—THarHOCTHKH, MOXKHO
BoIOMHATE SOH—nuarsoctuky 6e3 ro0bix npodnem. ITosTromy moBbimaercs: 3¢ ¢GeKTUBHOCTh
SOH—nunarnocTukm.

[0090] Kpome TOro, Ha 3JEKTPUYECKHH MapaMeTp, KOTOpbIid ucnonb3dyercs B SOH-
AUAarHOCTHKE, BJMsIET HE TOJIbKO Jerpajals HMCTOYHMKA NUTAHMs, HO TaKXe TemIepaTypa
UCTOYHMKa T1mTaHus. IlosTomy, droObr obecneunts TouyHOCTE SOH-mmMarsocTuky,
NPEANOYTUTENBHO BBIMONHATE SOH-IMarHocTUKy TONBKO B ciydae, KOraa TemIepaTypa
UCTOYHUKA MUTaHWs HAXOAWUTCA B TEMIIEPaTypHOM JAHara3oHe, B KOTOpPOM TemIiiepaTrypa
UCTOYHHKA IMUTAHUS OKa3bIBAET HEOOJBINOE BIMSHHUE HA SJEKTPUUECKUIN TapameTrp, KOTOPBIH
ucnonb3yercst B SOH—quarnoctuke.

[0091] B pe3ynbraTe MpOBEACHHBIX aBTOPAMH HACTOSIIIETO H300PEeTEeHUsT O0CTOSITETbHBIX
WCCIIeIOBAHUI JIJIsl STOU 3asBKH CTaJI0 OYEBUIHBIM, 4YTO Haanexamui niss SOH—-nuarHocTuku
TEMIIEPATYPHBINA AMANa30H sBIseTCs Ooyiee Y3KUM, YeM TeMIepaTypHbIi JUana3oH, B KOTOPOM
3apsiika M paspsii BO3MOXKHBI 0€3 CTHMYJMPOBAHMS Aerpajaliii MCTOYHHMKA nuTaHus. Kpome
TOTO, CTajJ0 OYEBUAHBIM, YTO, B YACTHOCTH, B YCJIOBUSIX HM3KOH TEeMIEpaTypbl CTAHOBUTCS
npeoOagaloIiuM  BIIMSHUE, KOTOPOE TeMIepaTypa HCTOYHHKA TMTAHHUS OKa3blBAaeT Ha
3JIEKTPUUYECKU N TapaMeTp, KOTopbIii ucnonsdyercs B SOH-nuarnoctuke.

[0092] Ecnm mnepBblii TemmepaTypHBbI [Hara3oH HACTPOEH, KaK OIHCAaHO BBIIIE,
TeMIlepaTypbl UICTOYHHUKA MUTAHMS, IPUHAJIEKALINE TeMIIEpaTypPHbIM AMana30HaM OT BTOPOIO
70 YETBEPTOrO, HE 00s3aTeIbHO MPHUHAJIEKAT IEPBOMY TEMIIEPATyPHOMY AMAna3ony. Jpyrumu
CJIOBaMH, O5TO 3HAUYUT, YTO HMEETCs TEeMIepaTypHbI Auana3oH, B KOTOPOM, Jake eciu
obecrieyeHa BO3MOXKHOCTh 3apsiikk U paspsga, Her ycnoBuil miust SOH-mguarnoctuku. Ecnm
UHAMBUIlyallbHblE TEMIEpaTypHble [AHMaNa3OHbl HACTPOEHBl, Kkak omnucaHo Beime, SOH-
JMarHOCTHKA BBIMOJIHAETCS TOJBKO B [IPaBHJIBHOM TeMIIEpaTypHOM Auanas3oHe. IlosTtomy MokHO
noBbIcUTh TOYHOCTh SOH-nuarHocTuku. B wacTHOCTH, B TeMImepaTypHOM AMaria3OHE HIUXKe
15°C, xors ofecrnedeHa BO3MOXHOCTh 3apsAKH W paspsiia HCTOUYHUKA NHTAHUS, YTOOBI
NPEAOTBPATUTE Aerpafaunio uctouHnka nuranuss, SOH-anarHocTrka He HOmMycKaercs, 4ToObl
obecrieunth TOYHOCTh SOH-nmmarHocTHku. DTO SBIAETCS NPEATIOYTUTENBHBIM KakK BapHAHT
OCYIIECTBIIEHHSI HACTOSIIErO H300PETEHHS.

[0093] Kpome TOro, B OTHOLIEHUHU 3apsiKU U paspsifa, Kak MpaBuio, BIUSHHUE pa3psiia
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Ha JerpajallMi0 UCTOYHMKA MHUTAHWs HE3HAYUTENbHO. Pa3HMIIA BO BIMSIHUM Ha AETPAJaLUIo
UCTOYHUKA THTaHHUS MEXOY 3apsAAKOd U pa3psAIoM CTAHOBHUTCS Oojiee 3aMETHOH IO Mepe
CHI)KEHUs TeMIlepaTypbl MCTOYHMKA NuTaHus. Eciaum BTOpoll TemmnepaTypHbIM guana3oH
HACTPOEH, KaK OIHMCAHO BBIIE, MOXXHO MAaKCHMHU3UPOBaTb BO3MOXKHOCTH OJIArONpPUSITHBIX
3apsIIKU U Paspsifia, B TO K€ BPEMsl C IPEAOTBPAILECHUEM Aerpataliii UCTOYHUKA TUTAHUS.

[0094] Kpome TOrO, B OTHOIIEHHUH 3apsiiKU M OBICTPON 3apsiikM, KaK MPABHJIO, BIHMSIHUE
3apsAOKM Ha JEerpajallii0 HUCTOYHUKA INUTAHWs SBJSIETCsl MaiblM. PasHuna BO BIMSIHMM HA
Aerpafgaylo UCTOUYHUKA MUTAHUS MEXIY 3apsakoil U ObICTPO 3apsaKoW CTAaHOBUTCS Oolee
3aMETHOM MO Mepe CHIKEHHsI TeMIepaTypbl UCTOUHUKA UTaHus. Ecnu mo MeHblieil mepe onuH
U3 TPEThEro TEMIEPATYPHOrO AMANa30Ha U YETBEPTOrO TEMIIEPATyPHOrO JMara3oHa HACTPOEH,
KaK ONMCAHO BBIIIE, MOXHO MAaKCHUMH3UPOBaThb BO3MOXKHOCTb OJIArONPUSATHBIX 3apsSOKd U
OBICTPOM 3apsIIKU, B TO JK€ BPEMsI C MPEAOTBPALIEHHEM AeTPatallii HICTOYHNKA ITUTAHUS.

[0095] IlomoOHO »5TOMY, €Cd TepBBIH TEMIEpPaTypHbIH JHANMa30H HACTPOEH
HaJUIeKamuM o0pa3oM, MOBbImaeTcss TOUHOCTh SOH—-AMarHOCTHKH, W MOXKHO HCIOJNB30BATh
ucrouHuk 10 mutaHus B TeueHne Ooyiee IUTENBHOTO BPEMEHH, B TO K€ BpeMsi obecrieunBast
HanexKHOCTh. [loaTOMy mocturaercst 3pQpeKT SKOHOMUU SHEPTUM.

[0096] Kpome Toro, eciu HHAMBUIYyaJbHblE TeMIepaTypHble AHAa30Hbl HACTPOEHbI
HaJUIeKaIuM o0pa3oMm, rmojasJisiercs aerpaaanus ucrounuka 10 nuranus. IlosTomy yammHseTcs
CpOoK ciy>k0bl nctounnka 10 mutanus, u gocturaercs 3GpQPexT SKOHOMUN SHEPTUH.

[0097] (a4) @yHKLMS AUATHOCTUKH IETPagalii

@ur. 13 mnpencraBisier ONOK—CXeMy, WIIIOCTPUPYIOIIYIO TPUMEpP IUATHOCTUKU
nerpagauuu uiau auarHoctuku HeucrnpaBHoctH. B CTAJZIMM S201 cHawana BhINOJHSETCS
U3MEpeHHe 3HaueHUsl Vpat HANPSKEHWs] UCTOYHUKA MNUTAHUS. 3HA4Y€HUE Vipay HANPSIKEHUs
UCTOYHHMKA TMTaHUS MOXKET OBbITh TOJNYYeHO JaTYMKOM HanpspkeHus. OOHAKO cremyer
OTMETUTh, 4YTO 3Ta OJOK—CXeMa HCIOJHsAeTcs: cxemol S50 ympaBineHHs B OTBET Ha
JIeTeKTUpoBaHHe Havama Baoxa (cmotpu @ur. 3). [lpyrumu cioBamMu, B OTBET Ha
NETEKTUPOBAHUE 3alpOCca Ha TE€HEPUPOBAHME BIBIXA€MOIO KOMIIOHEHTA, BBINOIHAETCS
OmnpenesieHne, HaxXOAUTCs JH Temneparypa Tbat B MEPBOM TEMIEPATypPHOM AHANA30HE, U
MIPOU3BOAUTCS AUATHOCTUKA IErPajaLiuH.

[0098] B kauecTBe OAHOTO MpUMeEpa, 3HAYEHUE Vpa HAMPSDKEHUs UCTOUYHMKA MMUTAHUS
MOJKeT ObITh HampspkeHHeM pa3oMkHyTol nermu (OCV), koTopoe MOXeT ObITh MONIydeHo Oe3
3JIEKTPUYECKOTO COeUHEHUs1 uCTouHMKa 10 mutaHus u Harpysku 125. B kadecTse ele 01HOro
npuMepa, 3HAYCHHE Vpayw HANPSDKEHUS HCTOYHHMKA IHTAHHUS MOXET OBITh HANpSUKEHHUEM
3amkHyTol nermu (CCV), kOTOpoe MOKET OBbITh MOJYYEHO MPH 3JIEKTPUUYECKOM COSIMHEHUU
ucrtounrka 10 nuranus u Harpysku 125. B nopsnke eme 0qHOro npuMepa, B Ka4eCTBE 3HAYCHUs
Vbatt HaNpsDKEHUsT WCTOYHHMKA IUTAHUS MOTYT OBITh HCIOJNB30BAaHBI KaK HANpsDKEHHE
Pa3OMKHYTOH LeNH, TaK W HANpsDKEHHE 3aMKHYTOH Iienmu. B HEKOTOpBIX ciy4asx, 4TOOBI
YCTPAHUTD BIIUSHUE TMAJCHUS HANPSDKEHHs, OOYCJIOBJIEHHOE 3JIEKTPUYECKUM MPUCOEAMHEHHEM
HArpy3KkH, ¥ W3MEHEHHEM BHYTPEHHEro CONpPOTHBIICHUS WM TEMIIEpPaTyphbl, OO0YCIOBIEHHBIX

pa3psAOM, MPEATIOUYTUTENBHO UCIIONB30BAHUE CKOpee HampsibkeHus pasoMkHyToil nernu (OCV),
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Hesken HanpsbkeHus 3aMkHyToi nenu (CCV). Mo nanpsixennto 3amkayTol nenu (CCV) moxer
OBITH OLIEHEHO HampsbkeHne pazoMkHyTol nenu (OCV).

[0099] bonee KOHKpETHO, BpeMsl MOJY4YeHMs] 3HAUEHUS! Vpaw HANPSDKEHUS HCTOYHHUKA
NUTAHUS MOXKET OBbIThb NEPHOJAOM BPEMEHH, KOTJa BBIMOJHAETCS paspsa sl HOoJadu
HJNIEKTPOSHEPTHH HAa HArPYy3Ky, MM MOXKET ObITh NMEPHOJOM BPEMEHH HEMOCPEACTBEHHO IMeper
paspsiioM, WM MOXKET OBITh MEPHUOJOM BPEMEHH HEMOCPEIACTBEHHO Iocie paspsaa. MoMeHT
BPEMEHHU HETOCPEACTBEHHO Iepel PaspsaoM MOXKET NMPEeACTaBJsATh COOOH, Hampumep, NepHOA
nepes HavalioM paspsiia, Harmpumep, nepuona ot 5 mcek no 10 Mcek mepen paspsiaoM, Moka He
HACTYIMT BpeMsl Hadana paspsaa. MOMEHT BpeMeHU HEMOCPEACTBEHHO IOCHE pa3psaa MOXKET
NPEACTaBIISITh COOOW, HAmpuUMep, MEePHOA OT OKOHYAHHUS paspsiia, MOKa HE MPOWAET Bpems,
Hampumep, oT 5 Mcek 10 10 Mcek.

[0100] Kpome Toro, B mocienoBaTeabHOCTH coryiacHO Pur. 13 nmonydenus 3Ha4eHUS Viar
HAIpPsDKEHUs] UCTOYHMKA NMHUTAHUS HE BBINOJHAETCS B IPOLECCE 3apsAIKH, OJHAKO B CIyd4ae,
korga Tpedyercss TMONy4YeHHe 3HAYEHHS Vpaw HANPSDKEHHs MCTOYHHMKA THTAHUS B MpOLecce
3apSAKY, 3HAUYEHUE Vpaw HATPSOHKEHUS MCTOYHHKA MUTAHUS MOXKET OBITh MOJYYEHO MOIOOHBIM
o0pa3om, HO TOJIBKO B IMPOLECCE 3apsIKH, HO TAK)KE HEMOCPEICTBEHHO Mepel 3apsaKoi, WiIn B
MOMEHT BPEMEHH HEMOCPEACTBEHHO MOCIE 3apsiAkd. MOMEHT BPEMEHH HENOCPEACTBEHHO Nepen
3apSAKON MOJKET MPENCTABISITh COOOH, HAapUMep, EPUO OT BPEMEHH MEPes] HaYaJloM 3apsIIKH,
Harpumep, oT 5 Mcek 10 10 mcek nepen HayanoM 3apsiAkd. MOMEHT BpEMEHHU HENMOCPEACTBEHHO
NIOCJIE 3aPsiIKU MOJKET MPENCTABIIATE COOO0H, HaNpuUMep, MePHUO OT OKOHYAHHSI 3apSAKH, ITOKa HE
IIPOUIET BpeMsi, HarpuMep, OT 5 Mcek 10 10 Mcek.

[0101] 3arem, B CTAJIMM S202, onpenensieTcs, sIBAAETCS JIM MOJYUEHHOE 3HaUCHUE Viart
HaIpsDKEHUs] UCTOYHUKA TMUTAHUS PAaBHBIM WIM MEHBIINUM, Y€M 3HAYEHUE BEPXHEro mpenesna
IIPEBAPUTEIBHO ONPEIENIEHHOTO JUuana3oHa HaNpspKEeHUs, Win HeT. B ciiydae, koraa 3HaueHue
HAIpsDKeHNs] NCTOYHMKA MTUTAHUS SIBIISIETCs] OOJiee BBICOKMM, YeM 3HAYeHHE BEPXHEro Ipesena,
nporecc 3aBepuiaercss 0e3 OLEHKM WM JETeKTUPOBAHUS Jerpajallid U HEUCHPABHOCTH
HCTOYHMKA NMUTaHMA. B kadyecTBe ele OAHOro nmpumepa, B ciydae, Koraa 3HaueHUe HaIpsDKeHUs
UCTOYHUKA TMHUTAHUS SIBJIAETCS OOJiee BBICOKMM, Y€M 3HAUEHHE BEPXHEro Mpenesa, Mpouecc
MoskeT ObITh Bo3BpameH k CTAJIMU S201.

[0102] Mexay TeM, B ciy4ae, KOrZa 3Ha4€HHUE Vpaw HANPSKEHUS UCTOYHHKA MUTAHUS
SBJISIETCS. PABHBIM WM MEHBIINMM, 4Y€M MPEABAPUTENBHO OINPEACIEHHOE 3HAYEHHUE BEPXHEro
npenena, 3atem, B CTAJIMM S203, ompenemnsiercsi, sIBAsETCS U 3HAYCHUE HATPSDKCHUS
VCTOYHMKA NMUTAHUS, TOJIYYEHHOE BO BpEMsl MPEABIAYINEro akTa BAOXAa, PABHBIM WJIM MEHBIINM,
4eM 3HAa4Y€HUE BEPXHEro Ipefesna MPEeABAPUTENbHO ONPENEIEHHOTO IHMANa30HA HaIpPSKEHUs,
unu HeT. B ciydae, xorna 3HadeHue Viefore HAPSDKEHUS UCTOYHUKA NMUTAHUS, MOJIYYEHHOE BO
BpeMsl TpPEIBIAYINEro aKTa BIOXa, SBISETCS OONBbIINMM, HYeM 3HAUE€HHE BEPXHEro IMpenena
MPENBAPUTENIBHO OINPEAENIEHHOIO [UANa30Ha HANPSOKEHUs, ONPENEssieTCs, 4YTO 3HAa4eHHe
HaIpPsDKEHUs] UCTOYHMKA MUTAHUS CTAJO PAaBHBIM WM MEHBLIMM, 4Y€M 3HAUYEHUE BEPXHErO
npenesia NPEeIBAPUTENBHO ONPEAENICHHOrO [Uala3OHa HaNpsDKEHUs, B MEPBbIM pa3 IpuU

nocnenyromem akre Baoxa. 3atrem, B CTAJIMM S204, nakonurenbubiii cuerduk (Ico), KOTOPBIit
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CUMTAET CYMMAapHOE 3HaU€HHE BEJIMYHH, HMEIOIINX OTHOIIEHHE K mapameTpy paboTsl HArpy3Ku
125, BbictaBisiercs Ha «O0». Cayuaii, rme pesynsratom CTAJIMM S203 ssuserca «Her»,
O3HA4aeT, YTO B MEPHOJ OT MPeAbLAYLIEro akTa BAOXa A0 TEKYILIEro akTa BAOXa MCTOYHHUK
MTUTAHUSI ObLT 3aPSIKEH.

[0103] B cnyuae, xorga pesynsratrom CTAJIMHN S203 ssnsaercsa «[la», uniu nocie Toro,
Kak HakonurenbHbIM cuyetunk HactpoeH B CTAJIMM S204, 3zarem, B CTAAMU S205,
OTIPEAEIIAETCS, HE SIBJISIETCS JIM 3HAYCHHUE Vpay HANPSDKEHUS] UCTOYHUKA MIUTAHUS MEHBIIUM, YeM
3HAUEHHE HIDKHETo Ipeesa IMpeABapUTEeIbHO OIPENeIeHHOro uana3oHa HamnpspkeHus. B
ciydae, KOrja 3HadeHHEe Vpayw HANPSDKEHUs HCTOYHMKA NHUTAHUS SBJSETCS PaBHBIM WM
OObpIuM, YeM 3HadeHue HuxkHero mpenena, B CTAJIMU S206, cymma 3HaYeHUH, MMEIOIINX
OTHOLIEHHEe K mapameTpy paborsl Harpy3ku 125, BeiBogutcs kak BeipakeHne «ICo=ICo+Co».
Co mpencrapisier 3HaYCHHE, UMEIOIEe OTHOIICHHE K mapamerpy paboThl HArpy3KH BO BpeMs
Tekyuiero akra sroxa. ICo npexncrapiseT cymMmMapHoe 3HadeHHe BeJTUUYMH, HMEIOLIUX OTHOLIEHNE
K mapameTpy pabotel Harpy3ku. Ilocme »Toro mporecc 3aBepiuaercsi 0e3 OLEHKH WIN
JNEeTeKTUPOBAHUSA Aerpajaliii UM HEMCIIPABHOCTU UCTOYHUKA MUTAHMSL.

[0104] B cnyuae, xorma B CTAJAUM S205 ompenensercs, 4To 3HaUYeHUE Vpat
HaNpsDKEHUS HMCTOYHUKA IMUTAHMS SIBJSIETCSl MEHbIIMM, YeM 3HaueHue HIDKHEro Inpejena, B
CTAIMM S207 ompenensiercs, sIBJsIETCsl JM 3HA4Y€HHE, UMEIOIlee OTHOILIEHHWE K Mapamerpy
paboThl HArpy3KH, ACHCTBYIOLIEH B TO BpeMsi, KaK 3HaUYe€HUE Vpy HATPSDKEHUS HUCTOYHHUKA
IUTaHUS OBUIO B MPEIBAPUTENBHO OINPEETIEHHOM JHAana3oHe HANpsDKEHUs], TO €CTh, CyMMapHOe
3HaueHne [Co sBnsercs OOMpIINM, YeM NpeBapUTEIbHO ONPEeTIEHHOE TOPOroBoe 3HaueHne. B
ciydae, korma cymmapHoe 3HaueHue [Co sBisiercss OONbIIMM, YeM MPENBAPUTENILHO
ONpEACNIEHHOE MOPOrOBOE 3HAYEHHUE, OMNpEAessieTcs, 4YTO MCTOYHMK THMTAaHUS SBISETC
HOPMAJIbHBIM, U TpoLece (PyHKIIMN AUArHOCTHKH 3aBEPIIACTCS.

[0105] B cnyuae, korna cymmapHoe 3HaueHue 1Co sBiseTcst paBHbIM WJIM MEHBIINM, YeM
NPEIBAPUTENIbHO OMNpENEeICeHHOE IOPOroBO€ 3HAu€HUe, OIpenensercs Nerpajanus WiH
HencrpaBHOCTh ucTouHMKa 10 muranms (CTAJAUA S208), u monp3oBarenb onosewiaercss 00
AHOMAJIbHOM COCTOSTHHUHU TIOCPenCTBOM cBeromsny4varomero Ojoka 40 (CTAJIUA S209). Ecnu
ONpeneNseTcss Jerpajalus WIA HEHWCIPaBHOCTb WCTOYHHMKA IHUTAHHS, TO, COOOpa3HO
HEOOXOIMMOCTH, MOJKET OBbITh BBIMOJIHEHO YIPABISIOLIEEe AEHCTBUE, YTOOBI CHeNaTh
HEBO3MOKHOH NOJIavy 3JIEKTPO3HEPTUU Ha Harpysky 125.

[0106] ®yHkIuS AUMATHOCTUKHM JAerpajallid He OrpaHUYMBAETCS BbIIIEONHCAHHBIM
BAPUAHTOM HCIOJHEHHUS, U MOTYT OBITh HCIIOJIb30BAHbI Pa3IMYHbIE H3BECTHbIE MeTOnbl. B
KaueCTBE OJHOIO MpHUMeEpa, B Cllydae paspsaa UCTOUYHMKA 10 muTtaHus B pekuMe MOCTOSHHOU
NoJa4yl TOKAa WM B PEXUME IIOCTOSHHOTO IIO/IBEICHUS HANpsDKEHUs], €CJU HampshkeHHUe
MCTOYHUKA MMUTAHUS 3HAYUTEIBHO CHIDKAETCS, MOXKET OBITh ONpeNieieHa AeTrpagays HCTOYHIKA
10 nuranus. Kpome TOro, B ka4ecTse euie OJHOrO MPUMepa, B Cilydae 3apsiAku UCTOYHUKA 10
NUTAHUS, €CIHM HAINpPsDKEHHE MCTOYHMKA MUTAHMS MPEKACBPEMEHHO IOBBILIAETCS, MOXKET OBITH
omnpeneneHa nerpajauus ucrounuka 10 nwuraHus. Kpome Toro, B KadecTse eLie OAHOrO

IpuMepa, B ciydae 3apsiakd UCTOYHUKA 10 muTaHus, €Ciu HanpspKeHUWEe MCTOYHUKA MUTAHUS



28

CHIDKAETCS, MOKET OBbITh OIpeneNeHa HeHCNpaBHOCTh ucTouHuka 10 muranms. Kpome toro, B
KaueCTBE €Ile OAHOIO IMPUMEpa, B Cilydae 3apsAKu WIM pa3psaa UcTouHuka 10 muraHus, eciau
CKOPOCTb TOBBILIEHUS] TEMIIEPATypPbl UCTOUHUKA 10 MUTAHUS SBJSIETCS BBICOKOM, MOXET OBITh
omnpeneneHa nerpajauus ucrounuka 10 nwuraHus. Kpome Toro, B KadecTse eLie OAHOrO
npuMepa, eciiu JI000e OIHO M3 CTENEeHH CYMMAapHOH 3apsaKd, BPEMEHH CYMMAapHOH 3apsikH,
CTENEHH CYMMapHOIrO paspsiia U BpPEMEHH CYMMAapHOro paspsga ucTtouyHuka 10 nurtanus
IPEeBBIIAET I[OPOrOBOE 3HAYEHHE, MOXET ObITh OmpeneNeHa aerpajanus HCToyHuKa 10
MTUTAHA.

[0107] (a5) [Ipumep ynpaieHust pabOTOH HA OCHOBE TEMITEPATYPbl HCTOUHUKA MTUTAHUS

Tenepr Oynmer omucan mnpuMmep pabOThl TEHEPUPYIOLIETO BIBIXAEMbIH KOMIIOHEHT
ycTpoiictBa 100 COracHO HACTOSIIEMY BapHAHTY MCIIOJIHEHUS CO CChUIKOW Ha OJIOK—CXeMy B
@ur. 14. Dta O10K—Ccxema MOKa3bIBAET MPUMEP yIpaBiieHHs paboTOil Ha OCHOBE TEMIEpaTypbl
Thatt ICTOUHMKA MUTAHUSL.

[0108] Cnauana, B8 CTAJIUU S301, reHepupyroinee BAbIXa€MbIii KOMIIOHEHT YCTPOUCTBO
100 ompenensier, ObUT M AETEKTUPOBAH aKT BIOXA, U BKIJIOUEH JIM nepekirodatensb 30 (cMoTpu
@ur. 1). Kak Opu1o onmcaHO BbIIE, JETEKTUPOBAHME aKTa BAOXa MOXKET OBITh BBIOJIHEHO HA
OCHOB€ BBIXOIHOT'O CUrHaja aatduk 20 Baoxa.

[0109] B cnyuae, korga pesyaprarom CTAIUU S301 ssnsercst «Her», renepupyroiuee
BJbIXaeMblli KOMIIOHEHT ycTpoiicTBO BbinosHseT CTAIMIO S311 u nocnenyrouiye craguu. 1o
Oyner ommcano Hmxke. Mexny Tem, B ciaydae, korga pesynsratom CTAJIMKU S301 snsiercs
«[a», perexktupyercs 3ampoc Ha TE€HEpPUPOBAHHE a’po30Jsd Ul MOJb30BaTENsl. 3aTeM, B
CTAIMM S302, reHepupymollee BIAbIXa€MbIi KOMIIOHEHT YCTPOWCTBO pACCUUTBHIBAET
teMnepatypy Tvat ucTOuHMKa nuTanHus. Kak onucaHo Bblie, pacdeT TemnepaTypbl Thau
UCTOYHHMKA IUTAHUS MOXKET MpPeACTaBisATh COOOH Mpolecc AEeTEeKTUPOBAHUS TEeMIIepaTyphl
ucToyHuka 10 muraHus TemnepaTypHbIM AATYMKOM, U IOJY4YEHHUs TeMIepaTypbl UCTOYHHKA
MUTAHUS HA OCHOBE BBIXOJHOTO CHUrHaja TEMIIEPATYPHOIO NATYMKA, WM MOXKET MPEACTABIITh
co0Ol mpoLecC OLEHKH TEMIepaTypbl HCTOYHHKA MUTAHUS HA OCHOBE 3HAYECHMsS, MMEIOIIEro
OTHOILIEHHE K TeMIepaType HUCTOYHUKA MHUTAHHs, HJIH MOXET MPEICTABISATh COOOW mpouecc
JIETEKTUPOBAHMS TEMIEPATypbl MHOTO OOBEKTA, HEXKENH MCTOYHHMK MUTAHHS, TEMIIEPATYPHBIM
JaTYUKOM M OLEHKH TeMIlepaTypbl MCTOYHMKA IHUTAHUS HAa OCHOBE BBIXOJHOIO CHUTHANa
TEMIIEpaTypHOro pnaTdyuka. PacderT TemmepaTypbl MCTOUYHMKA IUTAaHUS HE OrPAaHUYMBAETCS
KOHKPETHBIM CPEICTBOM, M MOXET OBbITh HCIOJb30BAHO JIOO0OE CPEACTBO, MOKA OHO MOXKET
MOJIy4aTh WIH OLIEHUBATh TEKYILYIO TEMIEPaTypy UCTOUHHKA MUTAHUS.

[0110] Tlocne CTAJUU S302, B CTAHAMM S303, reHepupyrolee BAbIXaEMbIH
KOMITOHEHT ycTpoicTBo 100 onpenensier, HAXOAUTCA U TeMNepaTypa Thaw NCTOUHUKA MUTAHUS
BO BTOPOM TEMIEPAaTypHOM JMamna3oHe. B kadecTBe ONHOrO MNpuUMeEpa, TEeHEpHUpYHoLlee
BJIbIXa€Mblli KOMIIOHEHT YCTPOMCTBO OMpeNessieT, BXOAUT JIU TeMIlepaTypa UCTOUHUKA MUTaHUS
B Anana3oH —10°C<Tpau<60°C.

[0111] B cayuae, xorna Tpax HE HaXOAWTCA B Auamna3oHe (Ciydali, rae pe3yiabTaToM

CTAIMM S302 sBnsercs «Her»), reHepupyioiiee BIbIXaeMblii KOMIIOHEHT YCTPOHCTBO
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BBIOJIHSIET TOCJEN0OBATENbHOCTh JAEWCTBMH JUIsl  Ciydas, [I/A€ TeMmIepaTrypa sBISEeTCs
HeHopmanbHOH (CTAJIMU S381 u S382). D10 Oyaer onucaHO HIKE.

[0112] Mexny Tem, B ciydae, Korma Tpraw HaXomuTcs B nuanasoHe (ciydai, rae
pesyasratom CTAJIMM S302 sBaserca «a»), zatem, B CTAIIMHU S304, renepupyroinee
BJIbIXa€MbIll KOMIIOHEHT yCTpOUCTBO 100 BBINOJHAET reHepupOBaHue a’po30iis. I 'eHepupoBaHue
a3p0o30Ji1 MPOU3BOJUTCS BBINOJHEHUEM IOAAYU 3JIEKTPOIHEpruu Ha Harpysky 125. Konrtpomab
NOAAYM SJEKTPOIHEPTUH HE OrPAHUYMBAETCS KOHKPETHBIM YIPABJIEHHEM, U MOTYT OBITh
UCTIOJIb30BaHbI PA3HOOOPA3HbIE CPEACTBA KOHTPOJISI, BKIIIOYAIOIINE BBIICYTIOMSIHYThIH METO U
U3BECTHBIE B TEXHOJIOTUH CITOCOOBI.

[0113] 3arem, B CTAJIUM S305, rerepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPOMCTBO
100 onpenenser, HaxoguTcss JaM Temneparypa Tvaw HCTOYHMKA NUTAaHUSA B IEPBOM
TEeMIlepaTypHOM 1uamna3oHe. B kadecTBe mpumepa, TeHEpHpYIOllee BAbIXa€MbIl KOMIIOHEHT
YCTPOMCTBO oOmperensieT, HaXxOAUTCS JIM TeMmIepaTypa HCTOYHMKA IUTaHUS B JHAla3oHe
15°C<Tpar60°C.

[0114] B caywae, xorma Ttemneparypa Tbaw HCTOUYHMKA NUTaHUsI HAXOAMUTCS B
BBILIEYNIOMSIHYTOM TEMIIEpaTypHOM pauarnaszoHe (cimyd4ail, roe pesyasratom CTAJIMM S305
apisiercs «Jla»), B CTAAUAX S306 u S307, renepupyroumiee BABIXa€MbIH KOMIIOHEHT
yctpoiictBo 100 Bbmonnser SOH-auarHoctuky, u T.4. bojee KOHKpeTHO, reHepupyrollee
BbIXa€Mblli KOMIOHEHT ycTpoicTBo BbinonHsAeT SOH-numarnoctuky B CTAJMM S306, u
onpenensiet, sBisiercss U SOH paBHBIM Wi OOJBIINM, YeM MPEABAPUTEILHO OMPEIEIeHHOE
noporosoe 3HaueHue, uiu HeT, B CTAJIMM S307. onHako AuarHOCTHUKA AETpajallii TakXKe He
OrPaHUYMBAETCS] KOHKPETHBIM YIPABICHHWEM, M MOTYT OBITh HCIOJb30BAaHBI Pa3HOOOpa3HbIE
CpeACTBa KOHTPOJI, BKJIIOYAIOLIUE BBIIIEYNOMSHYTBII METOA M HU3BECTHbIE B TEXHOJOTUU
CIIOCOOBI.

[0115] B cnyuae, xorna SOH siBnsieTcst paBHBIM WM OONBLIMM, Y€M IMPeIBaAPHUTETHHO
onpenesieHHOe MOporoBoe 3HaueHue (cnyuaii, roe pesynbratom CTAJZIMM S307 sBasiercs
«/la»), MOCKOJIbKY OIpEeneseHo, YTO MCTOYHHMK 10 NMHUTaHUS He SIBJISIETCS] AEeTrPagrpOBAHHBIM,
3aTeM BbINONHAIOTCS onuchiBaembie Hike CTA UM S308 u S309.

[0116] Mexny Tem, B ciydae, korga SOH sBisieTCsi MEHBITUM, Ye€M MPEIBAPUTEIHHO
ompeesieHHOe TMOporoBoe 3HaueHue (cnyuaii, roe pesynbratom CTAJIMM S307 sensiercs
«HeT»), MOCKOJBKY OmpeneneHo, 4To UCTOYHUK 10 MUTaHUS SIBJISETCS AErpagripOBAHHBIM,
reHepupylollee BJbIXa€Mblil KOMIIOHEHT YCTPONCTBO BBINOJHSET IOCIENI0BATENbHOCTD
neficTBuil Ut ciydasi, rae Oarapest 6buta usHomena (CTAJIMM S391-S394, cmorpu @ur. 16).
3710 OyAer onucaHo HUKE.

[0117] B cnyuae, xorna B CTAJAMM S305 onpeneneno, uto temmneparypa That
HCTOYHUKA MUTAHUS HE HaXOAUTCS B BBIIIEYTIOMSHYTOM TemrnepaTypHoM auanaszone, CTA TN
S306 u S307 mpomnyckarotcs, Tak uto SOH—nuarnoctuka He nposoauTcs. [lpyrumu ciosamu, B
HacTosileM BapuaHTe ucnoiHeHuss SOH-auarHocTrka BBIMOJNHAETCS TOJBKO B Clydae, Koraa
TeMrepatrypa Thax NICTOYHMKA MUTAHUSA HAXOAUTCS B MIEPBOM TEMIIEPaTYpHOM AHMana3oHe. XOTs

0e3 oOrpaHuUYeHUs, TE€HEPHUPYIOIIee BIbIXaEMbIi KOMIIOHEHT VCTPOHCTBO MOXKET OBITh
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BBIIIOJITHEHO TaK, YTO B Cllyyae, KOIZa TeMIepaTrypa HCTOYHMKA MUTAHUS HE HAXOAUTCS B
aranasoHe, TO 4ToObl MHPOPMUPOBATH, YTO HEBO3MO)KHO BBINIOJHHUTH JUATHOCTUKY, BBIAAETCS
NPEABAPUTENBHO ONpPENEICHHOE ONOBEIIeHNE (TaKOe KaK M3JIy4eHHE CBETAa CBETOU3IYYAIOIIUM
omoxom 40).

[0118] Omsare co cceuikoii Ha Dur. 14, 3atem, B CTAAMM S308 renepupyroiuee
BbIXaeMblli KOMIOHEHT ycTpoicTBO 100 ompenensier, ObUT M 3aBEpIIEH aKT BIOXA, BBIKIIOUYEH
JU MEePeKJIrouaTeNb, U UCTEKJIO JIU MPeIBapUTENbHO ONpeAeNeHHOoe Bpemsa. B ciyuwae, xorma
pesyasratom CTAJIMM S308 sBnsiercst «Her» (TO ecTh, ciydaii, rie akT BAOXa He ObLI
3aBEpIICH, W MEPEKIFYaTeb BKIOYEH, U NMPEABAPUTEIHHO OMpPENeIeHHOe BpeMsl He HCTEKJIO),
reHepupyIolllee BIbIXaeMblii KOMIIOHEHT ycTpoiicTBO Bo3Bpamnaercs k CTAJIMU S305. Mexny
TeMm, B ciydae, korma pesyasraroM CTAJIMM S308 sensercs «a», B CTAJIAUM S309
reHepHUpyIolllee BIbIXaeMbIii KOMIIOHEHT YCTPONCTBO BBINOJIHSET I'€HEepUpOBaHUE adpo3ois. B
KaueCTBE eIle OAHOTO mpuMepa, B ciydae, korna pesyjapratom CTAJIUU S308 sensercs «Hery,
reHepHUpyIollee BIbIXaeMblil KOMIIOHEHT yCTpoiicTBO MoxkeT BepHyThesl K CTAJIMU S306, HO He
k CTAAWU S305. B sToM ciyuae, MOCKOJIBKY MPOLIECC YCKOPSIETCS, MOXKHO YBEIUYUTDh YUCIIO
mukJIoB SOH—quarHocTuky.

[0119] CoOTBETCTBEHHO OMHMCAHHOW BBILIE CEPUU CTAAMM, MOJa4da 3JIEKTPOIHEPTUH
BBIMOJIHSIETCST TOJNIBKO B Cllydae, Korna Temnepatypa Tvat MCTOUHMKA MUTAHUsI HAXOAUTCS B
TEMIIEPaTypHOM JHarna3oHe, B KOTOPOM BO3MOXKEH pas3psl, U JOUArHOCTHKA Jerpajaluu
BBIMOJIHSETCS. TOJBKO B Cllydae, Korna Temnepatypa Tvat MCTOUHMKA NMUTAHUs HAXOOUTCS B
TEMIIEPaTypPHOM JHUana3oHe, B KOTOPOM BO3MO’KHA AuarHoctuka nerpagaimu. Ecim SOH-
AMArHOCTHKA JOINYyCKAeTCsl TOJbKO B YaCTH TEMIEpaTypHOrO [AMana3oHa, B KOTOPOM
jomnyckaercs: paspsn ucroyHuka 10 muranus, To SOH-nuarHocTHKa BBINOJNHAETCS TOJNBKO B
TEMIIEPATYPHOM J[AMANa30HE, B KOTOPOM SBJIETCS MaJbIM BJIMSIHHE, KOTOPOE OKa3blBAETCs
TeMnepaTypoil uctouHuka nutanus. I1oaTomy MokHO noBbICUTh TOYHOCTh SOH—uarnocTuku.

[0120] (BBICTPAA 3APAIKA)

Tenepy Oymer omucana CTAJIUA S311 wu nocnenyrooinue CTaauM, KOTOPBIE
BBIMONHSOTCSA B ciay4ae, korpa pesyiapratom CTAIIMU S301 sBnsercs «Her». CHauana, B
CTAJIMU S311, renepupyroliee BIbIXaeMblii KOMIIOHEHT ycTpoiicTBo 100 merexktupyer, ObUIO
JIM MOAXOMASIIINM 3apsiiHOE YCTPOUCTBO. B ciydae, korna nmpurogHOCTh 3apsiAHOTO YCTPOMCTBA
HE JIeTEeKTUPOBaHA, TEHEPUPYIOLee BJbIXa€MbIll KOMIIOHEHT YCTPOWCTBO BO3BpalaeTcs K
CTAAMUA S301.

[0121] B cnydae, xorma Obuta JeTEKTHpPOBaHA MPUTOAHOCTH 3aPSTHOTO YCTPOWCTBA, B
CTAIMM S312 reHepupymrolee BIbIXaeMblii KOMIIOHEHT ycTpoiictBo 100 mnomyyaer wuiau
ouieHuBaeT Temneparypy Tvat McTouHuka nutanus. [lomydenue unu oueHka temnepatypbl Toat
MCTOYHHKA MUTAHUS MOXKET OBbITh BBIMOJIHEHA TaKUM ke oOpaszom, kak B CTAZIMU S302.

[0122] 3arem, B CTAJIMM S313, rerepupyroliee BAbBIXaE€MbIii KOMIIOHEHT YCTPOMCTBO
100 ompenenser, HaxOAWTCS JU TeMneparypa Tvaw HCTOYHMKA IHWTAHHWS B UYETBEPTOM
TEMIIEPaTypHOM Juamna3oHe. B kadecTBe mnpumepa, T'€HEpPHUPYIOIIEE BABIXAEMbI KOMIIOHEHT

YCTpOﬁCTBO OnpeacisI€T, HaXOAUTCA JIM TEMIEpaTypa HCTOYHUKA IMUTAHUSA B AHUAIIA30HE
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10°C<Tpar=60°C.

[0123] B cnyuae, koraa temneparypa Toaw UCTOUHMKA MUTAHUSA HAXOAUTCS B AUANAa30HE
(cnyuadi, rme pesyapratom CTAJAMM S313 sasmserca «a»), 3arem, B CTAJAMU S314,
reHepUpYIOLIee BAbIXaeMblil KOMIIOHEHT ycTpoiicTBo 100 BeimosHseT ObIcTpyio 3apsaky. Kpome
TOTO, CKOPOCTH 3apsiaku i ObIcTpoit 3apsinku B CC—pexume MoxkeT cocTaBisiTh 2C.

[0124] Mexny Tem, B ciydae, korga Temreparypa Tpoax HCTOUYHHMKA TUTAHUS HE
HaxoauTcss B aAuamasoHe (ciy4vait, rae pesyiapratom CTAJIMM S313 sasnserca «Hery),
TEHEPUPYIOIIEe BABIXa€MbIiI KOMIIOHEHT YCTpOUCTBO 100 BBIMONHSAET MOCIENIOBATENbHOCTD
OEWCTBUH AJIT HOPMAJIBHOM 3apsAKH, HO He ObICTpOH 3apsiiku (MOCIenoBaTeIbHOCTh OT S321,
KOTOpast OyieT OnucaHa HIKeE).

[0125] Ecnu ObicTpast 3apsinka HaunHaercs B CTAJIMU S314, zarem, B8 CTAJIUU S315,
reHepUpYIoLlee BABIXAaEMbIM KOMIIOHEHT ycTpoiictBo 100 omnpenenser, HaxoauTcs Ju
temneparypa Thrat MCTOYHHKA THTAHUS B IMEPBOM TEMIIEPATYPHOM JAHArNa3oHe (Hampumep,
15°C<Tpa<60°C).

[0126] B caywae, xorma Ttemneparypa Tbaw HCTOUYHMKA NUTaHUs HAXOAMUTCS B
BBILIEYNIOMSIHYTOM TEMIIEpaTypHOM amarnaszoHe (ciydvaii, rae pesyiasratom CTAJIMA S313
spisiercs «Jlay), Torma B CTAAUAX S316 u S317 reHepupyromee BABIXa€MbIH KOMIIOHEHT
yctpoiictBo 100 Bbmonnser SOH-auarHoctuky, u T.4. bojee KOHKpeTHO, reHepupyrollee
BJbIXa€Mblli KOMIOHEHT ycTpoicTBo BbinonHsAeT SOH-nmarnoctuky B CTAJMM S316, u
onpenensiet, sBisiercss U SOH paBHBIM Wi OOJBIINM, YeM MPEABAPUTEILHO OMPEIEIeHHOE
noporosoe 3HaueHue, unu HeT, B CTAJIMM S317. B ciayuae, koraa Tvaw HAXOOUTCS B MEPBOM
nuanaszone, CTAJIMU S316 u S317 nponyckarores, Tak uro SOH—nuarsoctuka He mpOBOAUTCS.

[0127] B cnyuae, korna SOH sBnsieTcsi paBHBIM WJIM OOJBIINM, Y€M MPEABAPUTETHHO
OTpenesieHHOe TOoporoBoe 3HavyeHue (caydai, rae pesyiasratom CTAJIMU S317 ssasiercs
«/1a»), TIOCKOJIBKY OIpEeNeseHO, YTO MCTOUHHK 10 muTaHus He SBISETCS JerpagupOBaHHBIM,
3aTeM BbINOJHAIOTCS onuchiBaembie Hke CTAJIUM S318 u S319.

[0128] Mexny Tem, B ciydae, korga SOH sBisieTCs: MEHBITUM, YeM MPEIBAPUTEIHHO
onpeneNieHHOe TMOporoBoe 3HaueHue (cnyuaii, roe pesynbratom CTAJIMM S317 seasiercs
«HeT»), MOCKOJBKY OmpeneneHo, 4To UCTOYHUK 10 MUTaHUS SIBJSETCS AErpagripOBAHHBIM,
reHepupyIollee BIbIXa€MbIil KOMIIOHEHT YCTPONHCTBO BBINOJHSET IOCIENI0BATEIbHOCTD
nefcTBuil s ciydasi, rae Oatapest Oputa m3HomeHa (CTAJIMM S391-S394, cmotpu @ur. 16).

[0129] 3arem, B CTAJIUM S318, rerepupyroliee BAbBIXa€MbIii KOMIIOHEHT YCTPOMCTBO
100 BpIMONIHSIET AETEKTUPOBAHKE MPU3HAKA 3aBEPLICHUS 3apsaku. B ciydae, koraa pe3yapTaTtoM
CTAOMUN S318 seusiercss «Her» (To ecTh, cuTyauus, TAe 3apsaka He Oblla 3aBeplleHa),
TreHePUPYIOIIee BIbIXaeMbli KOMIOHEHT YycTpoiicTBO Bo3Bpamaercs k CTAJAMM S315. B
cnyudae, koraa pesynpsratoM CTAIMUM S318 sasnsercsa «a», 8 CTAJIMHN S319 renepupyroliee
BJIbIXa€MbIli KOMITIOHEHT YCTPOMCTBO 3aBEpIIAET 3apsaKy. B kauecTse ele OgHOro mpumepa, B
cinydae, koraa pesynbratom CTAJIMM S318 saensercs «Her», reHepupyrolnee BAbIXaeMbIii
KOMIIOHEHT yCTpocTBO MOkeT BepHyThest k CTA/IMU S316, no ne k CTAZIMM S315. B sTom

clly4ae, MOCKOJIbKY MPOLIECC YCKOPSAETCS, MOXKHO YBEJIUYUTh YUCIO uKJI0B SOH—nuarsoctuku.
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[0130] Kaxk 6pu1o onucano Boitie, ecin SOH—nuarHocTka qonyckaercs: TOJIbKO B 4aCTH
TEMIEePaTyPHOTO HUANa30Ha, B KOTOPOM JOMycCKaeTcs ObIcTpas 3apsiaka uctouHuka 10 nuraHus,
T0 SOH—1narsocTuka BBINOIHSAETCSA TOJNBKO B TEMIEPATyPHOM AMANA30HE, B KOTOPOM SIBJISIETCS
MaJIbIM BIIMSIHHE, KOTOPO€ OKa3bIBAE€TCs TeMIepaTypoil uctouHnka nuraHus. [1oaToMy MOKHO
NOBBICUTH TOYHOCTE SOH-MarnocTuku.

[0131] (HOPMAJIbHAA 3APA/IKA)

B cnyuae, xorna B onucanHoii Boitne CTAJIN S313 onpeneneno, uro temnepatypa Toa
UCTOYHUKA TUTAHUS HE HAXOIUTCS B UYETBEPTOM TEMIEPaTypHOM Juana3oHe (Hampumep,
10°C<Tpar<60°C), B CTAAMU S321 renepupyroinee BAbIXaeMblii KOMIIOHEHT ycTpoiicTso 100
oTpeseNisieT, HaxOAUTCS JIU TeMmmnepaTypa UcTodHMKa nutaHus B auamna3zoHe 0°C<Tpa<10°C
(reHepupyrOIIee BIbIXaEMbIil KOMIIOHEHT YCTPOWCTBO ONMpEnessieT, HAXOAUTCS JIU TeMIIepaTypa
UCTOYHUKA TIHTAaHUsI B TPEThEM TEMIIEPATypPHOM JAHMANa30He, Ha OCHOBE KOMOWHAIMU
conepxkanuss CTAIMM S313 u comepxkanust CTAJIMU S321). B cnywae, korma Toae He
HaxomuTcsi B nuamnasoHe (curyaums, rae pesyiasratom CTAJUM S321 senserca «Hery),
reHepUpyIollee BJbIXa€Mblii KOMIIOHEHT YCTPONHCTBO BBINOJHSET IOCIEI0BATENbHOCTD
nevicTBUi ans ciydasi, rae Temmepartypa sisiusercss HeHopMmaibHOH (CTAJAMHM S381 u S382,
noapoOHO omuchiBaeMble Hioke). B cimywae, korma temmepatypa Traw MCTOYHHMKA NUTAHUS
HaxoauTcs B auanasone (curyanus, rae pesyabratom CTAJIMU S321 sBusiercs «[la»), 3atem, B
CTAIUN S322 reHepupyrolnee BAbIXa€MbIli KOMIIOHEHT ycTpoiictBo 100 BeImonHsET
HOPMaJIbHYIO 3apsiaKy. Kpome Toro, CkopocTh 3apsanku A HopMaibHOU 3apsiaku B CC—pexume
MO>keT cocTaBysTh 1C.

[0132] Ecnu HOopManbHas 3apsinka HauumHaercs B CTAJIMM S322, 3zarem, 8 CTA/INUU
S323 renepupymolee BIAbIXa€MbIiI KOMIOHEHT ycTpoiicTBo 100 ompeaenser, HaXOAUTCs JH
temneparypa Torat MCTOYHHKA MUTAHUS B IEPBOM TEMIIEPATYpHOM JAMarnaszoHe (Hampumep,
15°C<Tpa<60°C).

[0133] B cayuae, korma Ttemneparypa Tpaw HCTOUYHMKA TUTAHHUS HAXOAHUTCS B
BBILIEYNOMSIHYTOM AuanaszoHe (curyauus, rae pesyapratom CTAJIMU S323 sBasiercs «[la»), B
CTAAUAX S324 u S325 reHepupyrollee BAbIXaeMblli KOMIOHEHT ycTpoiicTBo 100 BrImonHseT
SOH-nuarHoctuky, u T.A. bonee KOHKpeTHO, TeHepUpyIOlLIee BIbIXa€MbIil KOMIIOHEHT
yctpoticteo BoimonHseT SOH—auarnoctuxky 8 CTA/IUU S324, u onpenensier, sisisiercst 1u SOH
PaBHBIM HJIM OOJIBIINM, Y€M TPEIBAPUTEIBHO ONpPENeIEHHOE MOPOrOBOE 3HAYEHHE, WIIH HET, B
CTAIMUM S325. B cayuae, koraa Temmeparypa Tpat WCTOYHUKA MUTAHUS HE HAXOAUTCS B
nepBoM nuana3oHe (cutyauws, rae pesynbratom CTAAMU S323 seusiercs «Her»), CTAAMN
S324 u S325 nponyckatorest, 1 SOH-nuarHocTuka He IPOBOJUTCS.

[0134] B cnyuae, korna SOH siBnsieTcss paBHBIM WM OOJIBIINM, YeM MPEABAPUTETHHO
oTpeesieHHOe TMOporoBoe 3HaueHue (cimyuaii, roe pesynbratom CTAJIMM S325 sensiercs
«/la»), TOCKONIBKY OIpEeNeseHo, YTO UCTOYHMK 10 NMHUTaHus He SIBJISIETCS AErpagrpOBAHHBIM,
3aTeM BbINOJHAOTCS onucbiBaemble Hxke CTAJIUM S326 u S327.

[0135] Mexny tem, B caydae, korga SOH sBisieTCss MEHBIINM, Ye€M MPEIBAPUTENBHO

ompenesieHHOe TMOoporoBoe 3HaueHue (cimyuaii, rae pesynbratom CTAJZIMM S325 sBnsiercs
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«Het»), mockonpKy ompeneneHo, 4To UCTOYHUK 10 MUTaHUS SIBISETCS AETPagHpOBAHHBIM,
TeHEepUpYIOLlee  BIbIXa€MbIil KOMIIOHEHT YCTPONCTBO BBINOJHSAET IOCIENI0BATENbHOCTD
nercTBui U1 citydasi, rae Oatapest Oputa m3HomeHa (CTAIMM S391-S394, cmotpu @ur. 16).

[0136] 3arem, B CTAJIMM S326, reHepupyroliee BAbIXa€Mblii KOMIIOHEHT YCTPOMCTBO
100 BeIMONHSAET AETEKTUPOBAHUE NIPU3HAKA 3aBEPIIECHUS 3apsAaKku. B ciyuae, korna pe3ynbraTom
CTAIUU S326 sBasiercsi «Her» (To ectb, cuTyauus, rae 3apsiika He Obuia 3aBeplleHa),
reHepupyollee BAbIXaeMblli KOMIIOHEHT ycTpoiicTBo Bosppamtaercs k CTAJIMU S323. B
KauecTBe elle OAHOro mpumepa, B ciydae, korna pesyabratom CTAJIUU S326 sensercs «Hery,
reHepUpYIOIIee BIbIXaeMblil KOMIIOHEHT yCTpoiicTBO MoxkeT BepHyThesl K CTAJIMU S324, Ho He
k CTAIWU S323. B 3TOM ciyudae, MOCKOJIbKY MPOLIECC YCKOPSIETCS, MOXKHO YBEIUYUTDh YUCIIO
uukioB SOH—auarnoctuku. B cnydae, korga pesyiapratom CTAJIMU S326 sasiercst «/la», B
CTAJINU S327 renepupyroinee BAbIXaeMblii KOMIIOHEHT YCTPONUCTBO 3aBEPINAET 3aPSIKY.

[0137] Kak omucano Bbime, ecnn SOH-muarHocTrka IOMyCKaeTCsi TOJBKO B YacTH
TEMIIEPaTypHOIo AUana3oHa, B KOTOPOM AOMyCKaeTcs 3apsiaka ncrounuka 10 nuranus, o SOH-
JAMAarHOCTHKA BBIMOJHSETCS TOJBKO B TEMIIEPATYPHOM AMANa3oHe, B KOTOPOM SIBIISI€TCS MaJjbIM
BIUSIHME, KOTOpPOE OKa3bIBAe€TCsl TEMIlepaTypodl MCTOYHMKAa muTaHus. IlosTtomy MOKHO
MOBBICUTH TOYHOCTh SOH—1MarHocTuky.

[0138] (IIOCJIEJOBATEJLHOCTh JEMCTBHMM JJIA CJIVUAA, THE
TEMIIEPATVYPA ABJISIETCSA HEHOPMAJIbHON)

IlocnenoBaTenbHOCTL AEUCTBUH [UIs Cly4asi, [A€ TEMIIepaTypa siBJsIeTCsl HEHOPMAaJIbHOM,
MOJKET TMPENCTaBJsITh COOOH, HampuMep, MOCIeNOBaTENIbHOCTh ACHCTBH, KaK MMOKA3aHHYIO B
Qur. 15, B KOTOPON IE€HEPUPYIOLIEE BABIXAEMbIM KOMIIOHEHT ycTponcTBO 100 MoxeT cHaudana
JIEeTeKTUpOBaTb HeHopManbHOCTh Temmneparypsl B CTAJIMM S381, u 3aTtem BBINOJIHATH
OTIepaLuio MpeKpaleHus 3apsiaku win npekpamenus paspsaa 8 CTAIMN S382. Kpome Toro, B
TAKOM YCJIOBUH, KaK yCJIOBHE, YTO AOJDKHO MPONTHU NMPEABAPUTENBHO ONPEAENIEHHOE BPEeMsl, WU
YTO TeMIlepaTypa UCTOYHUKA MUTAHUA JTOJKHA BEPHYTHCS K HOPMAJbHOMY AHAra3oHy, 3apsaka
wu paspsia, ocraHoBieHHble B CTAJIMN S382, MOryT ObITh OISITH pa3peLIeHbL.

[0139] (ITOCJIEAOBATEJILHOCTD JEMCTBUM JIJIA CJIVUASA, T/IE HCTOYHHK
IMUTAHMA BbIJT IETPAJITUPOBAH)

[TocnenoBaTenpbHOCTh NEHCTBHM I Cy4Yast, I71€ UCTOYHUK MUTAaHUS ObLI IerpaupOBaH,
MOJKET TMPENCTaBJsITh COOOH, HampuMep, MOCAENOBATENbHOCTh ACHCTBHIA, KaK MOKA3aHHYIO B
Qur. 16. B 3TOM npumepe, €Ciu IeHEpUPYHOILee BABIXA€MbIM KOMIIOHEHT ycTpoicTso 100
cHauaja paerektupyer nerpamamuro Oatapen B CTAJIMU S391, zarem, B8 CTAJAUN S392,
reHepHUpYyIollee BAbIXa€Mbli KOMIIOHEHT YCTPOMCTBO BBINOJHSAET OMNEpPALUI0 MpeKpaLleHHs
3apsAIKU WM NTPeKpalleHus pa3psaa.

[0140] 3arem, B CTAJIMM S393, renepupymoliee BAbBIXa€MbIii KOMIIOHEHT YCTPOMCTBO
COXpaHseT B 3allOMUHAIOLIEM YCTPONCTBE BpeMsl AETEKTHPOBaHUS JAerpajaliy HCTOYHHMKA
MIUTAHUS U yCJIOBUE, B KOTOpPOM Obuia nerektupoBaHa nerpaganus. 3atem, B CTAJIMM S394,
TeHepHUpYIollee BAbIXaeMblli KOMIIOHEHT yCTPOMCTBO OCTaHABJINBAET cepuio onepauuili. OnHako,

B TaKOM YCJIOBUH, KaK 3aMC€Ha HUCTOYHUKA 10 NnuTaHus, CEpUs onepam/n‘/'l, OCTaHOBJICHHAsA B
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CTAIMH S394, mosxeT ObITh OISATH pa3pelieHa.

[0141] Ecnu cpaBHMBaThH MOCAEAOBATENBHOCTD NEHCTBUM NI Cy4asi, TTIe TeMIepaTypa
SIBJISIETCS] HECHOPMAJIBHOU, U TIOCJIENOBATENbHOCTD AEUCTBUH ISl Cily4asi, I1€ HCTOYHUK MMUTAHUs
ObLI lerpaiupoOBaH, TO MOXKHO CKa3aTh, YTO YCJIOBHE Pa3peLIEHHs] OMATh 3apSAKH WIN pa3psija,
ocraHoBieHHbIX B CTAJIMM S382, TpynHee yooBIE€TBOPUTD, Y€M YCJIOBHUE pPa3pelleHUsl OMSTh
3apsAAKY UK paspsana, ocraHoBieHHbIX B CTAJIMU S394.

[0142] Ecnu cpaBHHMBaTh MOCIENOBATENbHOCTh NEHCTBUH IS Cilydasi, TZie TeMIepaTypa
SIBJISIETCS] HEHOPMAJIBHOM, U TIOCJIEOBATEIBHOCTD ACUCTBUI ISl Cilydasi, IIe ICTOYHUK MMUTAHUs
ObLT JerpanupoBaH, 3apsinka win paspsin, octaHoBieHHbie B CTAJIMM S382, paspemarorcs
OIISITh, €CJIM T€HEPUPYIOLLEE BIBIXAEMBbI KOMIIOHEHT YCTPOMCTBO OCTABISAETCA Kak €CTh. Mexny
TE€M, MOJKHO CKa3aTbh, 4TO cepus omnepauwmii, ocranoBjienHas B CTAJIUN S394, moxer ObITh
paspelleHa OmsiTh, €CJIM TeHEPUPYIOLIee BAbIXa€Mblii KOMIIOHEHT ycTponcTBo 100 ocraBnsercs
KaK €CTb.

[0143] Kak omnucaHo Bbllle, €clyd NepBbIH TeMIlepaTypHbI OUana3oH HAaCTPOEH
HaJUIeKauM 00pa3oM, MOBbImaeTcss TOUHOCTh SOH—-AMarHoCTHKH, U MOXKHO HCHOJNB30BATh
ucrouHuk 10 mHTaHWS B TEUEHHE UIMTEJIBHOTO BPEMEHH, B TO K€ BpeMs obecreuuBas
HazeKHOCTh. [loaTOMY mocTuraercst >3pQpeKT SKOHOMUU SHEPTUM.

[0144] Kpome Toro, ecnum HamIexamuM oOOpa3oM HACTPOEHBl WHAMBHIYAJIbHbIE
TeMIIepaTypHbIE NUANA30HbI, NPEAOTBpalaercs nerpajauns ucrounuka 10 nuranus. Ilostomy
YIUTMHSIETCS] CPOK CIy»KObI ncTouHMKa 10 muranus, u gocturaercs 3Q(exT 3KOHOMUH SHEPTHH.

[0145] (b1) derexTupoBaHue NpUCOETUHEHNUS 3aPAIHOTO YCTPOICTBA MIIM IPOYNX

B orHOWIEHUHU ynpaBieHUs 3apsaKON, MUl JETEKTUPOBAHUS MPUCOEAUHEHUS 3aPsIHOrO
yCTpOWCTBA, M TOMY NOAOOHOro, MOryT OBITh HAAJEKAIIMM OOpa3oM HCIOJIb30BaHbBI
pasHooOpasHble crocoObl, U anee Bkparue OyayT omucaHbl ux npuMepsl. biok 250 ynpasnenus
3apsinkoit (cmotpu @ur. 8) mmeer (YHKUMIO NETEKTUPOBAHUS HJIEKTPUYECKOrO COETUHEHUS
MEXITy SJIEKTPUYECKOM cXxeMol 3apsimHoro yerpoiictea 200 U 3j1ekTpudeckoi cxemoii ooka 110
nuTaHuss. MeTon NeTEeKTHUPOBAHUS 3JIEKTPUYECKOTO COEAMHEHUS] MEXKIAYy HUMU HeE SIBJIETCS
KOHKPETHO OTPaHWYEHHBIM, U MOTYT OBITh TPUMEHEHbI pasjHuHbIe CcrocoObl. Hampumep,
npucoenuaenne Onoka 110 muTaHUsT MOXKET ObITh NETEKTHUPOBAHO BBIIBICHHEM Pa3HOCTH
HAIPsKEHUH MEXy NapOu 3JIeKTPUYECKUX BbIBONOB 221t.

[0146] B ogHOM BapuaHTe HCIONHEHHS MPENNOYTUTENBHO, YTO, KOTZla COEOUHSIOTCS
3apsmHoe yerporictBo 200 u 6mok 110 muranusi, TOMKHO OBITH BO3MOXKHBIM OIpeNeieHHe o
MEHbBIIIeH Mepe OIHOro W3 Tuma coeauHsiemMoro Omoka 110 mutanws u Thma uctodHuka 10
nutaHusi. UtoObl OCYIECTBUTH 3TO, HAIPUMEpP, HA OCHOBE 3HAUEHHSI, MEIOIIEro OTHOLICHHE K
3HAYEHHIO 3JIEKTPUYECKOTO CONMPOTUBIEHUS mepBoro pesucropa 150 (cmorpu @ur. 8), moxer
OBITH OMpeJeNieH MO MEHbINeH Mepe OOUH U3 THIa coenuHsemoro Oyoka 110 mutaHus u TUna
ucrounrnka 10 mmraHws, pasMerneHHoro B Osoke 110 muranusa. [lpyrumu cioBamH, NepBbIe
pesucropsl 150, nmeromue pa3inuyHble 3HAYSHUs SJIEKTPUUIECKOTO CONPOTHBIIEHUS], MOTYT OBITh
pasmemiersl B Onokax 110 muTaHMs pa3iIMYHBIX THUIIOB, COOTBETCTBEHHO TaK, YTO MOXHO

onpenenuTs THUI npucoenunsemoro 6joka 110 muranus uimu ucrounuka 10 muranus. Kpowme



35

TOrO, 3HAY€HUE, UMEIOIee OTHOUIEHUE K 3HAYEHHUIO SJIEKTPUYECKOrO CONPOTHUBJIEHUS IEPBOrO
pe3ncTopa, MOXKET NPEACTaBIATh COOOH 3HAUEHHE SJIEKTPUYECKOrO COMPOTHUBIIEHUS IEPBOTO
pesucropa 150, wiM MOXET NPEACTABIATb BEIWYUHY MAJCHHs HANpPsDKEHUST Ha IE€PBOM
pesuctope 150 (pa3HOCTh MOTEHIMAJIOB), WIH MOXET OBITh 3HAYEHHEM TOKa, MPOXOJSINEro
yepes nepsulid pesuctop 150.

[0147] (b2) YnpaBneHue 3apsaKoit

Teneps Oyner onmcaHo ynpasienue 3apsaakoil. lanee Oyner onrcad npuMep, B KOTOPOM
orepanuu KOHTpoupyet 0ok 250 yripaBieHus 3apsaKoi 3apsaHoro ycrporictsa 200; omHaKo,
KaK OMMCAHO BbIIE, B KOHQUIYpAaLWHU, B KOTOPOH TEHEPUPYIOLIEEe BIbIXA€MbI KOMIIOHEHT
yctpoiictBo 100 umeeT (DyHKUIMIO, UMEIOIIYI) OTHOIIEHHE K 3apsiiKe, yMpaBjeHHE MOKET
BBINIOJIHATBCST Pa3sMELIEHHON B ycTpoiicTBe cxemoil 50 ynpasnenus. Pur. 17 npencrasiser
ONIOK—CXeMy, WLIFOCTPUPYIOIIYIO TIPUMEP METOAA YIPABJICHHUS, KOTOPOE BBITIOIHSAETCS OJIOKOM
250 ympasnenust 3apsinkoi. Caawama, B CTAJIMM S401, Onok ympaBieHus 3apsaKou
netektupyer coequaenne 0ioka 110 muranus ¢ 3apsinHbIM ycTpoiicteom 200.

[0148] Tlocne Toro, Kak NETEKTUPOBAHO COENMHEHHE (B Cy4ae, KOrna pe3yJbTaToM
CTAANM S401 seusercs «Ma»), 3atem, B CTAJIMHU S402, Onok ympaBieHHs 3apsaKOi
MOJIy4aeT 3HA4Y€HHE, HMMEIIee OTHOLIEHHWE K 3HAYEHUIO JJIEKTPUYECKOrO CONPOTUBJICHUS
nepeoro pesuctopa 150. biok ynpasieHus 3apsakoll MOXKET MOJy4aTb 3HAYEHHUsS, KOTOpPBIE
NPEACTABISIIOT COOOH pe3yNbTaThl H3MEPEHHUs], MHOTOKPATHO, IO MEPE BBITIOJHEHUS] U3MEPEHUS,
U T0JIy4aThb KOHEYHOE 3HAYEHHE C MCIOJIb30BAHHEM HAa UX OCHOBE CKOJB3SIUErO CPEOHEro,
HEB3BELIEHHOT'O CPEHEr0, MU B3BELIEHHOI'O CPEIHErO 3HAYCHUS UX.

[0149] 3arem, B CTA/IM S403, On0ok yrpaBieHUs 3apsSAKON OIpEeNeNseT, HyXKHO JIH
U3MEHSTh MPEABAPUTEIbHO OINPEAEICHHOE YIIPABJIECHUE, WJIH BCE B HAJJIEXKALEM COCTOSHUHU,
4yTOOBI BBIMOJHITH IPEABAPUTENILHO OIPENeNeHHOE VIpaBleHHe, Ha OCHOBE 3HAYCHUS,
HUMEIOILEro0 OTHOIIEHHUE K 3HAYEHUIO DJIEKTPUYECKOrO CONPOTUBJICHHUS.

[0150] Hanpumep, B ciydae, KOrga 3Ha4Y€HHE, HMEOINee OTHOIIEHHE K 3HAYEHHIO
3JIEKTPUYECKOIO COMPOTUBJICHUS], HAXOAUTCS BHE MPEABAPUTENIBHO ONPEAEIICHHOIO HUana3oHa,
WIA B Cly4ae, KOrJa He YIOBJIETBOPSIETCS IMPEIBAPUTENBHO OINpPENeeHHOe YCIOBHE, OJIOK
YIPABJIECHUs 3apsiAKON MOXKET HE BBINOJHATH 3apsAAky ucrouHuka 10 nuranus. Mexnay tem, B
clly4ae, KOrjla 3HadeHue, UMEKolee OTHOLIEHNE K 3HAUYEHUIO 3JIEKTPUYECKOTO CONMPOTUBIIEHUS,
HaXOAUTCA B NPEIBAPUTEIBHO OMNPENEJIeHHOM JHarasoHe, WIM B Cly4ae, Korja
yIIOBJIETBOPSIETCS TIPEABAPUTEIBHO ONPEAEIICHHOE YCIOBUE, OJIOK YIIPABIEHHS 3aPSIKOH MOXKET
BBINIOJIHATDL 3apsAAKy. Jlpyrumu crnoBamy, YNOMSIHYTOE€ BbIIIE H3MEHEHHE IPEeABAPUTENIBHO
OTIPENIEICHHOTO YIPABIEHHs BKIKOYAeT BHECEHHE TAKOTO W3MEHEHHsI, 4TOObI HE BBINOJHATH
nporecc 3apsakd. B sToil curyanmu, B ciydae, KOTra ONPEAENeHO, 4To OJIOK yIpaBJICHHUsS
3apSAAKON SIBIISIETCS HEHAUIEKAIIUM, WIIM OJIOK NMUTAHWUS HE SBIISETCS TOMJIMHHBIM, ITOCKOJBKY
TOK 3apsAOKU HE MEPEaeTCsi, MOXKET OBbITh PEAOTBPAILEHO BOZHUKHOBEHNE HEUCTIPABHOCTH.

[0151] Kpome Toro, Hapsizy C 3THM, HU3MEHEHUE MPEABAPUTEIBHO OINPEAETICHHOTO
YIPaBJICHUS] MOKET MPEACTABIATh COOOH MO MEHbIIEH Mepe OJHO U3 M3MEHEHUsS] 3HAYEHUS TOKa

AJIs 3apsAAKH, U3MEHCHUSA CKOPOCTU 3apsaaKu W U3MCHCHUS MNPOAOJDKUTCIIBHOCTU 3apsiAKH. B
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KauecTBe KOHKPETHOTO TMpuMepa, B OJHOM BapUaHTE MWCIOJHEHUS MPENNOYTUTENBHO
onpenensate Tun Ojoka 110 murtanust wim ucroyHuka 10 MUTaHUS HA OCHOBE 3HAYEHWUS,
UMEIOLIEr0 OTHOIIEHHE K 3HAYEHUIO DJJIEKTPUYECKOTO COMNPOTHBIIEHUS, TaK, YTO MOKHO
U3MEHHUTh BEJIWYMHY 3apsAHOTO TOKa COOOpasHO ompeaereHHoMy Tumny. Hampumep, B 3TOM
CJly4ae CTAHOBUTCSI BO3MOXKHBIM BBITIOJTHEHHE YIIPABJICHUs 3apsiiKONW Ha ucTouHuke 10 nmutanus
COOTBETCTBEHHO OBICTPOI 3apsiike C 3apsiiHbIM TOKOM C BBICOKOH CKOPOCTBIO, PAaBHOW HIIH
Gonpinedt, yem 2C, WM BBINOJHSATH YIIPABICHHWE HOPMAJIBHON 3apsAakoil Ha ucTOuHHKe 10
MUTAHUS, KOTOPBI HE COOTBETCTBYET OBICTPOI 3apsiake, C 3apsOHbIM TOKOM TPH HHU3KOH
CKOPOCTH, paBHOM Wiu MeHblei, yem 1C.

[0152] 3atem, B CTAJIU S404, 6ok ynpaBlieHUs] 3apsAKOi Mojy4aeT 3HaUYeHUE Voai
HanpsokeHus: ucroynuka nutanus. 3atrem, B CTAJIMM S405, Gnok ynpaBieHHs 3apsiaKoi
OTIpefieNIseT, SIBJISIETCS JIU MONyUeHHOE 3HauUeHUe Vpart HANPSDKEHUS HCTOYHUKA MUTAHUSI PABHBIM
Wik OONBIINM, YeM TPEABAPUTEIHPHO OINpPENeICHHOE HANPSIKeHHE MEePEKIIOUeHHs], WA HeT.
HanpspkeHne nepeximroueHus mpeacTaBisieT coO00H MoporoBoe 3HaUeHUE ISl Pa3ieIeHUs] CEKITIH
3apsAKU TPU MOCTOSTHHON BenuuuHe Toka (CC—3apsinku) U CEeKIUU 3apsiikKU TPH MOCTOSTHHOM
HanpspkeHun  (CV-—3apsioku), M XOTS KOHKPETHOE YHCICHHOE 3HAYeHHWE HAampsuKeHUs
NEPEKITIOUEHUs] HE SIBJIIETCS] KOHKPETHO OrPaHWYEHHBIM, OHO MOXKET ObITh, HAmpuMep, B
nuana3zone mexnay 4,0 Bu 4,1 B

[0153] B cnyuae, xorna 3HaueHUE Vpat HAMPSDKEHUS WCTOYHUKA MUTAHUS SIBJISETCS
MEHBILINM, 4Ye€M HaNpsDKeHue Iepekymrodenns (ciaydaid, rae pesyiasratom CTAJIMA S405
sisiercst «Het»), BbIMONHSETCS 3apsaka Npu MmocTossHHON BenmunHe Toka (CC—3apsinka)
(CTAAUA S406). B cnyuae, korna 3Ha4€HUE Vpa HAMPSDKEHUS UCTOYHUKA MMUTAHUS SIBJISIETCS
paBHBIM MM OOJIBIINM, YeM HampspKeHue mepekimoueHus (cnydaii, rae pesyasrarom CTATMN
S405 sBnsiercst «Jla»), BBIMOJNHSAETCS 3apsiaka NPU MOCTOSHHOM Hampspkennu (CV-—3apsinka)
(CTAAMA S407). Kpome Toro, B pexxume 3apsiiki IPH MOCTOSHHOM HAIPSDKEHUH, MO Mepe
pa3BUTHS TpoLecca 3apsiiKU, BO3PACTaeT HaNpsDKeHHEe HCTOYHMKA MHUTAHUS, U CHIXKAETCS
pasHULlAa MEXAy HanpssKEeHHEM MCTOYHMKA IUTAHUS W HalpsDKeHUEeM 3apsiikd, TakK, 4YTo
CHUYKAETCs 3apsIHBIN TOK.

[0154] B cnyuae, korga 3apsiaika Obula Ha4yata B PEXXUME 3apsAKH NPU MOCTOSTHHOM
HanpspkeHun, B CTAJZIMM S408 Oyok ympaBieHUs 3apsiiKOH ONpenessieT, SBIAeTCS JIn
3apsAOHBIM TOK PaBHBIM WJIM MEHBLINM, Y€M MpPeIBapUTENIbHO OIpeleNIeHHbI TOK OKOHYaHUs
3apsakn. Kpome Toro, 3apsigHbIi TOK MOXKeT ObITh mojydeH patdukom 230  Toka,
MPEAYCMOTPEHHBIM B 3apsiAHOM yctporictBe 200. B ciydae, korma 3apsiaHbIi TOK SIBJISIETCS
Oosee BBICOKMM, Ye€M MPEABAPUTENIBHO ONPENEICHHBbIH TOK OKOHYAaHMS 3apsaku (Clydaid, rae
pesyasratom CTAJIUUN S408 sBrsiercs «Hery), 050k ynpaBieHus 3apsiikoil COXpaHsIET 3apsiiKy
B PEKUME 3apsIKU MPU MOCTOSHHOM HanpsbkeHuu. B ciydae, kornma 3apsiiHbIl TOK SIBJISIETCS
PaBHBIM HJIM MEHBIIUM, YeM MPEABAPUTEIHHO ONPEAETICHHbIN TOK OKOHYaHUS 3apsSAKH (CIydai,
rae pesynbratom CTAJIMU S408 sBnsiercs «/la»), 6510k ynpaBiIeHUs 3apsiAKOi ONpenenseT, YTo
UCTOYHUK 10 mUTaHMsI MOJHOCTRIO 3apsikeH, U npekpamnaet 3apsaaky (CTANA S409).

[0155] Kpome TOro, KOHEYHO, B KaueCTBE YCJOBHUS NPEKPAIICHUs 3apsiiKy, MOMHMO
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3apsAHOTO TOKA, MOTYT OBITh MCIOJIB30BAHbBI BPEMsl OT Hadalla 3apsiIkM B PEXKUME 3apSAKH MPU
MOCTOSIHHOW BeJIMYMHE TOKAa WM Havana 3apsikd B peXuMe 3apsAKd MpU TMOCTOSHHOM
HaNPsDKEHUH, 3HAYeHHE HaIpsDKeHUs UCTOYHMKA MUTAHUA, 3HAUYE€HUE TeMIepaTypbl HCTOUHUKA
MUTaHWs, U T.1.

[0156] XoTst BapHaHT OCYILIECTBICHHs HACTOSIIErO W300peTeHus1 ObUT OMUCAH BBILIE CO
CCbUIKOM Ha YepTeXXH, HacTosmee H300peTeHHe MOXKeT ObIThb HaaJIexaluM o00pa3oM
Moau(UIPOBaHO Oe3 BBIXO/A 3a MPEesIbl CMBICIIA HACTOSINEr0 H300peTeHHs.

[0157] Hanpuwmep, B Onok—cxeme corigacHo Pur. 14, B mpuHLMNE TPU JOMYIIEHUH
mpoLecca, KOTOPBIM BBIMOJHSAETCS €auHCTBeHHONW cxemoi ympasnenus, B CTAJIUU S313
CHavyaja OMpeneNseTcsi, BO3MOXKHA JIM ObICTpas 3apsaka (YeTBepThIH TeMIepaTypHbIH
OWamna3oH), W B Cliydae, Koraa ObICTpas 3apsigka HeBo3MmoxkHa, 3ateM, B CTAJIMM S321,
OTIpenesieTCs, BO3MOJKHA JIM HOPMaJIbHast 3apsiika (TpeTHil TeMnepaTypHbli quamna3oH). OgHako
3apsaHoe ycTporcTBO 200 MOKeT OBbITh BBIMOJHEHO ISl ONPENENIeHUs, HAXOIUTCS JIU
TeMIlepaTypa HUCTOYHUKA NUTAHUs B YETBEPTOM TEMIIEPAaTypHOM Juana3OHe, U BBINOJHEHHUs
OBICTPOH 3apsAKH B Cllydae, KOrJa pe3yJbTaTOM ONpeAeieHus siBisieTcs «Jla», U BBIOIHEHUs
HOpMaJIbHOM 3apsiiKU B Cllydae, KOrAa pe3yJbTaToM onpeseneHus sapusercs «Hery.

[0158] (MonomautensHoe [Tpumedanue)

JlaHHas 3asBKa PACKPBIBAET CIEAYIOLINE H300pETEeHHs, NPUBENACHHBbIE HU)KE B BUIE
IIPOHYMEPOBAaHHbIX NMYyHKTOB. KpoMe TOro, CUMBOJBI CCbUIOYHBIX MO3ULUNH U KOHKPETHbIE
YHCJICHHbIE 3HAYEHHs] IMOKa3aHbl Kak CIpaBoyHas HHQPOpPMaLUs, HO HE IOAPA3yMEBAIOT
OrpaHUYEHUS] HACTOALIETO H300PETEHNs B OOIIEM U LIEJIOM.

1. TI'enepupyroiee BABIXa€MbIH KOMIIOHEHT YCTPOWCTBO, BKJIKOYAKOLIEE. HCTOYHUK
IIUTAaHWs, HArpy3Ky, KOTOpas MCHapseT WU PacHblIsieT UCTOYHUK BABIXAEMOIO KOMIIOHEHTA
AENCTBUEM 3JIEKTPOSHEPTUU OT UCTOYHMKA NMUTAHUS, U CXEMY YIIPABIIEHUs, KOTOPasl BBIIOJIHAET
KOHTPOJIb Ha OCHOBE BBIXOJHOT'O CUTHAJIAa TEMIIEPATYPHOrO AaTYUKA, IPUUEM CXE€Ma yIPaBICHHs
BBITOJIHSIET: TpoLece (a) pacuera TeMIepaTypbl UCTOYHHMKA NMUTAHUS HA OCHOBE BBIXOJHOTO
CHTHaJIa TEMIIEPATypHOro AaT4yuka;, u npouecc (bl) onpeneneHus, HAXOAUTCS JIU TEMIIEpPaTypa
UCTOYHUKA TMUTAHUS B IEPBOM TEMIIEPAaTypPHOM [HAMa3OHE, W BbBINOJHEHUS] JUArHOCTHKU
Jerpajallid MCTOYHMKA MHUTaHUS TOJBKO B Cllydae, KOrja TemrepaTypa UCTOYHHKA MMUTAHUS
HaXOAMUTCSI B ’TOM JUana3oHe.

[0159] CornacHo 3To¥ KOH(pUTYpaliK, TUATHOCTHKA EeTPaallii BHITOJHSIETCS TOJBKO B
cilydae, KOrja TemrepaTrypa MCTOYHMKA MUTAHUS HAXOAUTCS B TEMIIEPATypHOM [Uana3oHe, B
KOTOPOM BO3MOJKHO BBbINOJHEHHE JUAarHOCTUKM Jerpajgauuu. Ilostomy, Hampumep,
NPENOTBpALIaeTCs BAUSHIE Ha TUArHOCTUKY HU3KON TeMIepaTypbl N BbICOKOM TeMIlepaTyphl.

[0160] 2. I'enepupyroliee BAbIXa€Mblii KOMIIOHEHT YCTPONCTBO, PACKPBITOE B MyHKTE 1,
JOTOJIHUTEBHO BKIJIIOYANOIIEe: AAaTYHK TOKA, KOTOPBIH BBIAAET 3HAUEHHE TOKA 3apsaAKH/paspsiia
UCTOYHUKA NUTAHMs, WIM JaTYMK HalpsDKeHWs, KOTOPbIM BBIAAET BBIXOJHOE 3HaueHHE
HaNpsDKEHUS MCTOYHUKA MUTAHUA, NPUYEM CXeMa YINpPaBJIEHMs BBINOJHEHAa C BO3MOKHOCTBIO
BBINOJIHEHMs] AMATHOCTUKU AETPaaliii HA OCHOBE 3HAYEHMs BBIXOAHOIO CUIHAJA JaTYMKa TOKa

WUJIN AaTYHUKa HAIPSIPKEHUS B JI000H U3 MOMEHTOB BPEMCHU B XOAC pa3psaaa NCTOYHHUKA MUTAHUS,
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BPEMEHU HEMOCPEACTBEHHO Mepen pa3psiioM, BPEMEHHM HENOCPEACTBEHHO IIOCe paspsna,
BPEMEHU B XOA€ 3apsiAKd, BPEMEHH HEMOCPEACTBEHHO Iepen 3apsiAKOl, W BPEMEHHU
HEMOCPEACTBEHHO IOCJIE 3aPsAKU.

[0161] Kak omucaHo Bblle, HAcTOsIIEE W300PETEHHE MOXKET BBINOJHATH JTUATHOCTUKY
Jerpagaluy B X0ne paspsiza.

[0162] 3. 'enepupyroliee BAbIXaeMblii KOMIIOHEHT YCTPONUCTBO, PACKPBITOE B IIYHKTE 2, B
KOTOPOM CX€Ma YIIPaBJIEHHsI BBIIOJHEHa C BO3MOXKHOCTBIO BBINOJHEHUs mnpouecca (cl)
ONpeneseHnsl, HaXOQUTCs JIM TeMIeparypa UCTOYHHMKA NUTAHUS BO BTOPOM TEMIIEPaTypHOM
QUara3oHe, B KOTOPOM paspelleH pa3psi UCTOYHUKA NMUTAHUSA, WIK HAXOAUTCS JIU TeMIlepaTypa
HUCTOYHMKA NHUTAHUS B TPETBEM TEMIEPATYPHOM JUAIa3OHE, B KOTOPOM paspelleHa 3apsiaka
UCTOYHUKA NUTaHus, iepen npoueccom (bl).

[0163] 4. 'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PacKpbITOE B MyHKTE 3, B
KOTOPOM CXeMa YIIPaBJICHHUS BBITOJHEHA ¢ BO3SMOXKHOCTBIO BBINOJHEHHUs nponecca (b1) Tonbko B
ciydae, KOoraa onpenesieHue B npouecce (1) sBisieTcs MOJIOKUTETbHBIM.

[0164] 5. 'enepupyroliee BAbIXaeMbIii KOMIIOHEHT YCTPONCTBO, PaCKPbITOE B MyHKTE 3, B
KOTOPOM BTOPOHM TeMIEpaTypHBIM NHANA30H WJIH TPETUM TeMIEpaTypHbIA AUANa3OH SIBJSIETCS
OoJiee MMUPOKHUM, YeM MEPBBII TEMITEPATYPHBIH AMANA30H, M BKIIOYAET MEPBBIHA TEMITEPATYPHBIN
JUAMa30H.

[0165] 6. I'enepupyroiee BIbIXaeMbIii KOMIIOHEHT YCTPOWCTBO, PACKPBITOE B JIIOOOM M3
MYHKTOB 1-5, B KOTOPOM BEPXHHI Mpeaes TEMIEPATyPhbl NEPBOro TEMIEPATYPHOrO AUANA30HA
ABIIIETCS OOoJiee HU3KUM, YeM TeMIepaTypa, MpH KOTOPOH MO0 Obl MPOUCXOANTh W3MEHEHHE
CTPYKTYPBI MJIA COCTAaBa 3JIEKTPOAA UCTOYHUKA [TUTAHUSI.

[0166] 7. T'enepupyroinee BAbIXaeMblii KOMIOHEHT YCTPOMCTBO, PacKpbITOE B JIFOOOM M3
IMYHKTOB 3—0, B KOTOPOM HWXXHHI IpeAes TeMIepaTypbl NEPBOro TEMIEPaTypHOro Juana3oHa
ABJsieTCsl OoJiee BBICOKMM, Y€M HIDKHHUI NpeAes BTOPOro TEMIIepPaTypHOTO AMAaIa3oHa, WU
SIBJISIETCsI OOJIee BBICOKUM, YeM HIDKHUH MpeNes TPEThero TeMIepaTypHOro IUana3oHa.

[0167] 8. 'enepupyrolee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PaCKpbITOE B MyHKTE 7, B
KOTOPOM CXeMa VIPAaBJICHHUS BBINOJIHEHA OBITh CIOCOOHOI OTOJHUTENBHO BBIMOIHATh
OBICTPYIO 3apsiIKy HMCTOYHHMKA IUTAHHS TOJBKO B Cllydae, KOTAA TeMIepaTrypa HCTOYHHKA
NUTAHUST HAXOOUTCS B UETBEPTOM TEMIIEPATypHOM AHMAna3oHe, Ooiee y3KOM, 4eM TpeTui
TEMIEPaTypHbINA AUANA30H.

[0168] 9. I'enepupyroliee BAbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PaCKPbITOE B IyHKTE 7, B
KOTOPOM HIDKHHUH TIpeZieN TeMIIepaTypbl BTOPOrO TEMIIEPATYPHOIO AMANa3oHa siBisieTcst Oonee
BBICOKHM, YEM TEMIEPATypa, MPU KOTOPOU KOAryJUPYIOT COAEPIKALIUECS B UCTOYHUKE MUTAHUS
3JIEKTPOJIMTUYECKUI PaCTBOP WM HOHHAS JKUIKOCTb.

[0169] 10. I'enepupyrolee BAbIXa€Mblii KOMIIOHEHT YCTPONCTBO, PACKPBITOE B MYHKTE 7,
B KOTOPOM HHMXXHHUHM MpeAes TEeMIEpaTypbl TPETBEro TEMIEPATYypPHOIO AMAra3OHa SIBISIETCS
Ooyee BBICOKHM, 4Y€M TeMIIEpaTypa, NMPH KOTOPOH MPOUCKOMUT SJEKTPOKPUCTAIIM3ALMNS Ha
3JIEKTPOAE UCTOYHUKA NMUTAHUS.

[0170] 11. I'enepupyrolee BABIXa€MbIiI KOMIIOHEHT YCTPONUCTBO, PACKPHITOE B MyHKTE 3
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wii 4, B KOTOPOM BEPXHHMH TpeneN TEeMIepaTypbl IMEPBOrO TEMIIEPATYPHOrO IUara3oHa
SBIIIETCSI PaBHBIM WM OoJiee BBICOKHM, 4Y€M BEPXHHH Ipenea BTOPOrO TEMIIEPAaTypHOTrO
IMana3oHa, WM SIBISIETCS PAaBHBIM WM OOjiee BBICOKMM, 4Y€M BEPXHUH TpeneN TPETbero
TEMIEPaTyPHOTO JUara3oHa.

[0171] 12. I'enepupyroliiee BAbIXaeMblli KOMIIOHEHT YCTPOMCTBO, PACKPHITOE B JTIOOOM U3
nyHkToB 1-11, B koTopoMm, B mporecce (a), TeMneparypy HCTOYHHKA MUTAHUS IOJIYYalOT
JETeKTUPOBAHHEM TEMIIEpPaTypbl HCTOUHHKA IMTaHUs, TeMIepaTrypa HCTOYHMKA MUTAHUs
OLIEHUBAETCSI HA OCHOBE 3HAYEHUS, MEIOIIEr0 OTHOLICHNUE K TEeMIIEpaType UCTOUHUKA MTUTAHUS,
WIN JETEKTUPYETCS TeMIIepaTypa HMHOTO OOBEKTa, HE)KEIM MCTOYHHMK IMHUTAHMS, U TeMIlepaTypa
WCTOYHUKA NMUTAHUS OLEHUBAETCS HA OCHOBE BBIXOJHOT'O 3HAUYEHUSI.

[0172] 13. I'enepupyroliee BAbIXaeMblli KOMIIOHEHT YCTPOHCTBO, PACKPHITOE B JIFOOOM U3
NyHKTOB 1—12, JONMONHUTENBbHO BKJIIOYAKOIIee. OJIOK THUTAHMS, BBIMOJHEHHBI MyTeM
pa3MmerneHnst OJIOKa MUTAHUS B KOPIYCE, W KAPTPHIDKHBIA OJIOK, KOTOPBIH MPHUCOSTUHSIETCS K
OJIOKY MUTaHUS C BO3MOXKHOCTBEO 3aMEHBI.

[0173] 14. Cxema ymnpaBieHus AN YOpPaBJIEHUS IO MEHbIIEH Mepe HEKOTOPbIMH U3
(YHKUMH TeHEPUPYIOIEro BIBIXa€MbIi KOMITIOHEHT YCTPONCTBA, BKJIFOYAIOINErO HCTOYHHK
NUTAHUS W HArpy3Ky IUIsl MCTAPEHUS WM PACIbUICHUS HWCTOYHHUKA BIIBIXAEMOTO KOMIIOHEHTA
IEVCTBUEM 3JIEKTPOIHEPTHH OT MCTOYHHMKA IMUTAHUS, TIPUYEM CXeMa YIPABJICHUS BBIOJIHEHA C
BO3MOXKHOCTBIO BBINOJIHEHHSI: Tpouecca (a) pacuera TeMIepaTypbl UCTOYHHMKA MHUTAHUS Ha
OCHOBE BBIXOAHOTO CHTHAajla TeMmmepaTypHoro nparuuka, u mpouecca (bl) ompeneneHus,
HAXOIUTCS JIU TeMIeparypa HWCTOYHMKA IHUTAHUS B IEPBOM TEMIIEPATYPHOM [HAra3oOHe, U
BBIITOJIHEHHUS] JAMArHOCTUKM Jerpajlaliiil HCTOYHMKA IMTAHUs TOJBKO B Ciydae, KOraa
TeMIepaTypa UCTOYHUKA MTUTAHUS HAXOAUTCS B 3TOM AHAINa30He.

[0174] 15. Cnioco® ynpaByieHHs T€HEPUPYIOLIUM BJIBIXa€MbIil KOMIIOHEHT YCTPOWCTBOM,
BKJIFOYAIOLIMM HCTOYHUK IMTAHUS, HArpy3Ky Ui MCINAPEeHUs WM PACHbUIEHUS HMCTOYHHUKA
BIBIXa€MOIO KOMIIOHEHTa JEHCTBHEM O3JIEKTPOSHEPrMHM OT HWCTOYHMKA TNHUTAHUS, U
TEMIEpPATYPHbI JaTYUK, TNpPUYEeM Crnocod VYIpaBIeHUs BKIIOYAET: CTaauio (a) pacyera
TeMIepaTypbl MCTOYHHKA MUTAHHUS HA OCHOBE pE3yJIbTaTa JCTEKTUPOBAHHS TEMIIEPATypPHBIM
natyukoM; u craguio (bl) ompeneneHus, HAXOAWUTCS JIM TEMIIEpPAaTypa MCTOYHUKA NMHUTAHUS B
NIEPBOM TEMIEPATyPHOM [HANAa30HE, M BBINOJIHEHUS IUATHOCTUKU JAErpajalliil HCTOYHHUKA
NUTAHUS TOJBKO B Ciydae, KOTAAa TEMIlEpaTypa HCTOYHHMKA THUTAaHHUS HAXOOUTCS B 3TOM
A1ana3oHe.

[0175] 16. T'enepupyrolnee BABIXaE€MbIM KOMIIOHEHT YCTPOMCTBO, BKJIFOYAOIIEE:
UCTOYHUK TUTAHUS, HArpy3Ky, KOTOpas HCHapsieT WIM PaclbUIsieT HCTOYHHMK BIBIXaEMOTO
KOMIIOHEHTa JEeHCTBHEM »3JIEKTPOIHEPTMH OT HCTOYHMKA IHTAHUS, U CXEMy YIIPaBJICHUS,
KOTOpasi BBITIOJHSET YIPABICHHE HAa OCHOBE BBIXOAHOIO CHUTHAJIA TEMIIEPATYPHOTrO IaT4YUKa,
NpUYeM CXeMa YIPaBJIECHUs BBINIOJHEHA OBITh CIIOCOOHOHM BBIMONHATE MHOTOYHCIIEHHBIE
(YHKIMM M3MEHEHUs] OCTATOYHOIO YPOBHS 3apsfa UCTOYHHMKA NMUTAHUS, B TOM YHCIE paspsn, U
OTPENeNATh, BBIMOJHATh JM KaXKAYI0 M3 MHOTOYMCIEHHBIX (DYHKIMH, HA OCHOBE BBIXOZHOTO

CUTHAJIa TEMIIEPATYpPHOrO AaT4yMKa, W TEeMIIEPaTypHBbIM OMana3OH, B KOTOPOM pa3pelIeHO
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UCTIOJIHEHUE pa3psa, sIBIsETCs OoJjiee LMIMPOKUM, YeM TeMIEepaTypHbIE JHAMa30Hbl, B KOTOPbIX
pasperieHsl Apyrue GyHKINH, BXOASIINE B CEPUI0 MHOTOYMCIIEHHBIX (DYHKITHH.

[0176] 17. Ciocob ympaBiieHUs] T€eHEPUPYIOIIUM BIIbIXa€MbIil KOMIIOHEHT YCTPOHCTBOM,
KOTOpO€ BKJIFOUAET UCTOYHMK MUTAHUSA, HArPY3Ky, KOTOpasl UCMapsieT UM PaclbuIseT UCTOYHUK
BIBIXa€MOI0 KOMIIOHEHTA JAEHCTBUEM OJIEKTPOSHEPIrMU OT HMCTOYHHMKA IMUTAHUS, U CXEMY
yIPAaBJIEHUs], KOTOPasi BBIMOJIHAET YIPABJIEHUE HA OCHOBE BBIXOAHOIO CUTHajla TEMIIEPaTypPHOro
JaT4YMKa, ¥ KOTOpPasi MOKET BBINOJHATH MHOTOYHCICHHbIE (DYHKIIMM HM3MEHEHUS OCTATOYHOTO
YPOBHsI 3apsija WUCTOYHHMKA IHUTAHHS, B TOM YUCIE paspsl, NpUYeM Crocod yhpaBieHUs
BKJIFOYAET. CTaJMIO0 ONPENENICHUs], BBIMOJHATH JIM KAKAYIO U3 MHOTOYHCIEHHBIX (DYHKLHUH, Ha
OCHOBE BBIXOJITHOTO CHUTHaJla TeMIEepPaTypHOro AaTyuKa, MpUYeM TEeMIepaTypHbIH NUara3oH, B
KOTOPOM pPa3pelIeHO HUCIOJHEHUE pas3psiaa, siBisgeTcsl Oojiee IMUPOKUM, YeM TEeMIIepaTypHbIE
IMAana3oHbl, B KOTOPBIX pa3pelleHbl Apyrue (yHKIUH, BXOASIIUE B CEPUI0 MHOTOYHCICHHBIX
(byHKIMH.

[0177] 18. T'enepupyrolnee BABIXaE€MbIM KOMIIOHEHT YCTPOMCTBO, BKJIKOYAOIIEE:
UCTOYHUK MUTAHUs, HArpy3Ky, KOTOpas HCHapsieT WU pachbuigieT HUCTOYHHUK BJIBIXA€MOTO
KOMIIOHEHTa JeWCTBHUEM DBJIEKTPOIHEPTrUU OT HCTOYHHUKA NUTAHUS, U CXEMy YIMpaBleHUs,
KOTOpasl BBINOJIHSAET YIpPAaBJEHHE HAa OCHOBE BBIXOJHOTO CHUIHAJla TEMIIEPATypPHOIO NaT4HKa,
NpUYeM CXeMa YIPaBJICHUs BBINIOJHEHA OBITh CIIOCOOHOHN BBIMONHATD MHOTOUYHCIIEHHBIE
(YHKIMM W3MEHEHHs OCTaTOYHOTO YPOBHS 3apsiia HCTOYHUKA IUTAHHUA, B TOM YHCIE
AUATHOCTUKY Jerpajaliy WUCTOYHUKA MHTAHUS, U OMNpPENessiTh, BBINOJHATH JH KAXAYIO W3
MHOTOYMCJIEHHbIX (PYHKLHH, Ha OCHOBE BBIXOJHOI'O CHTHAja TEMIIEPATYpHOrO JaT4MKa, U
TEMIIEPATypHBbII JUana3oH, B KOTOPOM pa3peLIeHO HCIOJHEHHE AWArHOCTHKHU Ierpajalliy,
ABJsieTCsl OoJiee Y3KUM, Y€M TeMIIepaTypHble AHMANa30Hbl, B KOTOPBIX pa3peLIeHbl Ipyrue
(yHKIMH, BXOIAIINE B CEPHIO MHOTOYNCIIEHHBIX (PYHKIIHMH.

[0178] 19. I'enepupyrolee BIbIXa€MbIii KOMIIOHEHT YCTPONCTBO, PACKPBITOE B ITyHKTE
15, [ONONHUTENBHO BKJKOUAKOIIEE. JAAaTYUK TOKA, KOTOPBIM BbIAAET 3HAYEHHE TOKA
3apsAKW/paspsiia UICTOUHUKA MUTAHMS, WU JaTYUK HANpPsDKEHUs,, KOTOPBIH BBIAET BBIXOJHOE
3HaUEHUE HANpsDKEHUs] WCTOYHMKA MUTAHUS, MPUYEM CXeMa YIIPaBJI€HMs BBINOJHEHA C
BO3MO)KHOCTBIO BBINOJIHEHUs JUArHOCTHKHU Jerpajaliii Ha OCHOBE 3HA4Y€HWs] BBIXOIHOTO
CHUTHAJIa aTYMKa TOKA WJIM JaTYMKA HANpsDKeHHWs B JEOOOH M3 MOMEHTOB BPEMEHH B XOJe
paspsiia HUCTOYHMKA IMTaHUS, BPEMEHM HEINOCPEACTBEHHO Iepell pas3psaoM, BpeMeHU
HEMOCPEICTBEHHO IOCJIe Pa3psifa, BPEMEHHU B XOJ€ 3apsiiIKU, BpEMEHU HEMOCPEACTBEHHO IMepen
3apsAAKOHN, U BpEMEHHU HEeTOCPEICTBEHHO OCIIE 3apsSAKH.

[0179] 20. Criocob ympaBiieHUs] T€eHEPUPYIOIIUM BIIbIXa€MbIil KOMIIOHEHT YCTPOHCTBOM,
KOTOpO€ BKJIFOYAET MCTOYHHK MUTAHUSA, HAIPY3Ky, KOTOpasl UCMapsieT UM PaclbulseT UCTOYHUK
BIIBIXa€MOI'0 KOMIIOHEHTa JEWCTBHUEM OJJIEKTPOSHEPIrMHM OT HMCTOYHHMKA IMUTAHUS, U CXEMY
yIpaBleHus, KOTOpasi BBIIOJIHAET YIIPABJIEHNUE HA OCHOBE BBIXOAHOIO CUTHasa TEMIIEPaTypPHOIo
JaT4uKa, U KOTOPasi MOXET BBIMOJHATh MHOTOYHMCIIEHHbIE (YHKIIMH W3MEHEHHs OCTATOYHOI'O
YPOBHSl 3apsiia MCTOYHMKA IUTAHUs, B TOM YWCJIE ANArHOCTUKY Jerpajaliy HCTOYHHUKA

NMUTaHUA, MNOPHUYIEM criocod YOpaBJICHUA BKIHOYACT. CTAAUKO OINPEACIICHUA, BbIINOJHATL JIA
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KQXKIYI0 W3 MHOTOYMCIEHHBIX (PYHKIUIH, HA OCHOBE BBIXOIHOTO CHUTHAJAa TEMIIEPAaTyPHOTO
JaT4uKa, MPUYEM TeMIIEpaTypPHbII AUana3oH, B KOTOPOM pa3peleHo UCTIOJHEHNE TUarHOCTUKU
Aerpanganuy, sBJsieTcs: Oosee y3KUM, YeM TeMIIepaTypHble AMAINA30Hbl, B KOTOPBIX Pa3peIleHbl
apyrue QyHKIUH, BXOISIUE B CEPUI0 MHOTMOYHCIEHHBIX (DYHKIIUHA.

[0180] 21. IlporpamMma ympaBlieHMs Ui TOTO, YTOOBI TEHEPHPYIOLIEE BbIXaeMbIil
KOMITOHEHT YCTPOHCTBO MCIOJHSJIO CIIOCO0 YIpaBiIeH s, pACKPBIThIN B yHKTe 15, 17 mmn 20.

[0181] DTa 3asBKa TaK)ke pacKpblBa€T, HAIPHMEp, aCIEKThl N300PETEHUs, MONyYEeHHbIE
U3MEHEHUEM HEKOTOPBIX BBIPAKEHHH B PACKPBITOM COAEPKMMOM KakK pe3yJIbTaT acleKTOB
u300peTeHus, Ha BBIPAKEHHUS CMOCOOOB, KOMIBIOTEPHBIX NPOrpaMM M HOCHUTENeH

KOMITBIOTEPHBIX IIPOIPAMM.
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®OPMYIJIA U3OBPETEHUA

1. I'enepupyromiee BAbIXa€Mblil KOMIIOHEHT YCTPONCTBO, BKJIIOUYAIOILEE:

HNCTOYHUK IIUTAHUA,

Harpy3ky, KOTOpass HCHapsCT UKW PaclbUACT HCTOYHHUK BABIXA€CMOI'0 KOMIIOHCHTA
AEWCTBHEM BJIEKTPOSHEPTHU OT UCTOYHUKA MMUTAHUS, U

CXeMy YIpPAaBJEHUs,, KOTOpasl BBIMOJHSET KOHTPOJb HAa OCHOBE BBIXOAHOTO CHIHAJa
TEMIIEPATYPHOTO NAaTYMKa M JAaTYMKA, KOTOPbIH BBIJAET 3alpOC F€HEPUPOBAHUS BIBIXAEMOTO
KOMIIOHEHTA,

MMpUYEM CXEMa YIIPABJICHUA BbIITOJIHACT:

nporiecc (a) pacyeTa TeMIepaTypbl UICTOYHUKA MMUTAHHUS HA OCHOBE BBIXOIHOTO CHUTHAJA
TEMIIEPATYPHOr'O NaTYUKA,

nporecc (bl) onpeneneHust, HAXOMUTCS JM TEMIEPaTypa UCTOUHUKA NUTAHUS B MIEPBOM
TEMIICPATYPHOM OHUAIIA30HE, W BbBIMOJIHEHUA AJUArHOCTHKU A€Tpadalii HCTOYHHWKA IHUTAHHA
TOJIBKO B CJIyda€, KOraa TeMIicparypa UCTOYHUKA IMUTaHUSA HAXOAUTCA B 3TOM JHAIIA30HE, U

nponecc (b2) BbmonHeHus: npouecca (bl) B OTBET Ha NETEKTHPOBAHHE 3ampoca Ha
reHepUpPOBAHUE.

2. T'enepupyroiiee BABIXAEMbI KOMIOHEHT YCTPOMCTBO MO M. 1, JOMOJHUTEIBHO

>
BKJIOYAIOLIEE:

JAaTYUK TOKA, KOTOPBIM BBIIAET 3HAUEHHE TOKa 3apsaku/pa3psaa MCTOYHHKA TMHTAHUS,
WIM JATYUK HaNpsDKEHWsl, KOTOPBIM BBIJAET BBIXOJHOE 3HAUEHUE HANpPSIKEHHs HCTOYHMKA
MIUTaHMs,

IpUYEM CXeMa YIPABIEHUS BBINOJHEHA C BO3MOXKHOCTBHO BBINOJHEHUS AUATHOCTUKU
Jerpajaliid Ha OCHOBE 3HAYE€HMs BBIXOAHOIO CUTHajla AATUMKA TOKA WM AATUMKA HANPSKEHUS
B J00OH M3 MOMEHTOB BpPEMEHHM B XOI€ paspsga HWCTOYHHKA NHTaHWS, BPEMEHH
HEMOCPENCTBEHHO Mepea pa3psaaoM, BPEMEHH HENTOCPEACTBEHHO MOCIIE pa3psAaa, BPEMEHHU B XOe
3apAOKH, BPEMEHH HETOCPECTBEHHO Iepen 3apsaKoi, U BpEeMEHH HEMOCPENCTBEHHO IIOCIe
3apsAKU.

3. 'enepupyroniee BAbIXa€MbIH KOMIIOHEHT YCTPOMCTBO MO I1. 2, B KOTOPOM

CXeMa YTNpaBJIeHUsI BBIIIOJIHEHA C BO3MOXHOCTBIO BBIOJHEHUS

nporecca (cl) ompeneneHus, HAXOAUTCS JIM TeMmrepaTypa WCTOYHUKA THTAHUS BO
BTOPOM TeMIIEpaTypHOM JMana3oHe, B KOTOPOM pas3pelleH pas3ps] HCTOYHUKA MUTAHUS, WU
HaXOAMTCS JIM TeMmIepaTypa UCTOYHMKA IMUTAHUS B TPETbeM TEMIIEPaTypHOM Juara3oHe, B
KOTOPOM pa3pelleHa 3apsiika HCTOYHHKA MTUTaHus, nepen npoueccom (bl).

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

CXeMa YIPaBJIEHUs BBIMOJIHEHA C BO3MOXKHOCTBIO BBINOJHEHHUs nponecca (bl) Tonbko B
ciydae, Koraa ornpenesieHue B npouecce (1) sBisieTcs moJIOKUTETbHBIM.

5. I'enepupyroiee BAbIXa€MbIi KOMIIOHEHT YCTPOUCTBO MO 1. 3, B KOTOPOM

BTOPOM TEMIEPATypHBIA OUANA30H WM TPETUM TEMIEPATYPHBbIM AWANA30H SBJISIETCS
Oosee MUPOKUM, YeM NEPBBII TEMITEPATYPHBIN AMANAa30H, M BKJIIOYAET MEPBBIH TEMIIEPAaTypPHBIN

JMAMa30H.
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6. I'eHepupyroiiee BABIXa€MbIi KOMIIOHEHT yCTPOHCTBO mo modomy u3 mam. 1-5, B
KOTOPOM

BEPXHHUH Tpenes TeMIlepaTypbl MEPBOrO TEMIIEPATyPHOrO AMAaINa3oHa sBiseTcs Oonee
HU3KHUM, 4e€M TeMIIepaTypa, Ipu KOTOPOH MOrJIo Obl MPOUCXOAUTH U3MEHEHHUE CTPYKTYPbI WU
COCTaBa dJIEKTPOJA UCTOYHUKA ITUTAHUSL.

7. I'enepupyolee BAbIXaeMblii KOMIIOHEHT YCTPONUCTBO MO II. 3, B KOTOPOM

HIDKHUH TIpefesl TeMIepaTypbl MepBOro TeMIIEpaTypPHOrO IUara3oHa sBisieTcss Oosee
BBICOKMM, 4YeM HW)KHUH TMpenes BTOPOro TEMIEpPaTypHOro IHara3oHa, WIH SIBJsieTcs Ooee
BBICOKMM, Y€M HIDKHMM Npees TPEThero TeMIEepaTypHOro AUanas3oHa.

8. I'enepupyrolee BAbIXaEMbIiI KOMIIOHEHT YCTPONUCTBO MO 1. 7, B KOTOPOM

CXeMa YIPaBJICHUS BBIITOJHEHA C BO3MOXKHOCTBIO JOMOJHHUTEBHO BBITIOJNHATD OBICTPYIO
3apsAKy MCTOYHMKA IUTAHUA TOJNBKO B Clydae, KOrja TeMIepaTypa HCTOYHHMKA IUTAHUSA
HAXOIUTCS B UETBEPTOM TEMIIEPATyPHOM JHara3oHe, 0oJiee y3KOM, YeM TPETHH TeMITepaTypHbIH
JUATIa30H.

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

HIDKHUH TIpenesl TeMIepaTypbl BTOPOTO TEMIEPaTypHOIO IHara3oHa sBIsieTcss Ooee
BBICOKHM, YEM TEMIEPATYypa, MPU KOTOPOU KOAryJUPYIOT COAEPIKALIUECS B UCTOYHUKE MUTAHUS
3JIEKTPONIMTUYECKUI PACTBOP WJIM HOHHAS JKUIKOCTb.

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

HIDKHUI TIpefieNl TeMIIEpaTypbl TPEThEro TEMIIEPAaTypHOro AWara3oHa sBisercs: Oonee
BBICOKHM, Y€M TEMIIepaTypa, IPU KOTOPOU IMPOUCXOAUT 3JIEKTPOKPUCTAIIIN3ALNS HA 3JIEKTPOAE
VUCTOYHMKA MTUTAHUS.

11. I'enepupyroiee BAbIXa€MbIii KOMIOHEHT YCTPONCTBO 1O 1. 3 Ui 4, B KOTOPOM

BEPXHUI Mpefesn TEeMNepaTypbl NEPBOrO0 TEMIEPATyPHOIO AUAMNA30HA sIBJISETCS PABHBIM
wn Ooee BBICOKHUM, Y€M BEpXHUH Mpees BTOPOro TEMIIEPATYPHOTO TUANa30Ha, WIN SIBISIETCS
PaBHBIM WK 0OJiee BBICOKMM, YeM BEPXHUI MPee TPEThEro TeMIepaTypHOro JUarna3oHa.

12. T'enepupyromiee BIbIXaeMblii KOMIIOHEHT YCTPOWMCTBO Mo Jirobomy u3 mm. 1-11, B
KOTOPOM,

B miporiecce (a),

TEMIEpPaTypy HCTOYHMKA MUTAHUS IOJY4YarOT NYTEM JETEKTUPOBAHMS TEMIEPATYpPHI
VCTOYHMKA NTUTAHUS,

TEMIEpaTypy HCTOYHHMKA MUTAHWS OLCHUBAIOT HAa OCHOBE 3HAYEHMS, HMEHOLIEro
OTHOLLIEHUE K TeMIIepaType UCTOYHNKA MUTAHUS, UIIU

HNETEKTUPYETCS TeMIepaTypa MHOTO OO0beKTa, HEKENd WCTOYHHK TMHTAHUS, U
TEMIIepaTypa UCTOYHUKA MUTAHNs OLICHUBAETCS] HA OCHOBE BBIXOJHOI'O 3HAYEHHS.

13. T'eHepupyromee BIbIXae€MbIii KOMIIOHEHT YCTPOHCTBO mo mobomy u3 ma. 1-12,
JIOTIOJTHATENBHO BKIIIOYAKOLIEE:

OJIOK MUTaHMSA, BBITOJHEHHBIN MyTEM pa3MelleHus OJIOKa MUTAHUs B KOPITyCe; U

KapTPUIDKHBIN OJIOK, KOTOPBIM MpPUCOEOUHSETCS K OJIOKY MHUTAHUS C BO3MOXKHOCTBIO

3aMCHBI.
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14. Cxema ympaBiieHHsl Uil YIPABJICHUS MO MEHbIIEH Mepe HEKOTOPBIMH M3 (YHKIHIA
T'€HEPUPYIOLIErO BJbIXaeMblli KOMITIOHEHT YCTPOWCTBA, BKJIOYAIOIIEr0 HMCTOUHHUK MHUTAHUSA U
HArpy3Ky AJIl UCTIAPEHUs WIM PACIbUICHHsS] MCTOYHUKA BABIXa€MOI'O KOMIIOHEHTa NeHCTBHEM
HJIEKTPOSHEPTHU OT UCTOYHUKA NMUTAHUS, IPUYEM

CX€Ma yIPaBJICHUs BBIIOJHEHA C BO3MOKHOCTBIO BBITTOJHEHUS:

nporiecca (a) pacyera TeMIepaTypbl HCTOUHUKA MUTAHUS HA OCHOBE BBIXOAHOI'O CHUTHAna
TEMIIEPATyPHOTO AATUHKA,

nporecca (b1l) onpeneneHus, HAXOIUTCS JIU TEMIIEPATypa UCTOYHHKA MTUTAHUS B TIEPBOM
TEMIIEPATYPHOM HANa30He, M BBIMOJHEHHS IMACHOCTHUKH JAerpajalid HUCTOYHHMKA MUTAHUSI
TOJIbKO B CJIy4ae, KOr/ia TeMIIepaTypa HCTOYHUKA MTUTAHKSI HAXOAUTCS] B STOM JAHAIA30HE;

npouecca (b2) BemonHenus: nporecca (bl) B oTBeT Ha NETEKTUPOBAHUE 3ampoca Ha
TeHEPHUPOBAHUE.

15. Cnoco0 ympaBieHHs TE€HEPUPYIOIIUM BIBIXA€MbIl KOMITIOHEHT YCTPOWCTBOM,
BKJIIOYAIOIIUM HCTOYHUK TMUTAHUS, HATPY3KY Ui HMCIAPEHUS WJIM PACIbUICHUS] HUCTOYHHKA
BBIXa€MOT'O KOMIIOHEHTA EHCTBUEM 3JIEKTPOSHEPTUH OT UCTOYHHKA MUTAHUS, TEMIIEPATYPHBI
IaTYUK, ¥ JATYHUK JJIs1 BBIBOZA 3aIpoca Ha T€HEPHUPOBAHHE BIIBIXAEMOTO KOMIIOHEHTA, NMPUYEeM
Croco0 ynpaBJIeHUs BKIFOYAET:

craguro (a) pacdera TeMmIeparypbl HMCTOYHHKA NMUTAHWS HA OCHOBE pe3yJbTara
NEeTEeKTHPOBAHHS TEMIIEPATYPHBIM JaTYHKOM,

craguo (bl) ompeneneHus, HAXOIUTCS JIM TEMIIEPATypa UCTOUHUKA MUTAHUS B MEPBOM
TEMIIEPATYPHOM IHWANa30He, M BBIIOJHEHHUS IMACHOCTUKU Jerpajalid WCTOYHHMKA MUTAHUSI
TOJIBKO B CJIy4ae, KOr/ia TEMIIEpaTypa UCTOUHUKA MMUTAHUS HAXOAUTCS B TOM JAUAINAa30He; U

cranuro (b2) Bbmonnenust craauu (bl) B OTBET Ha NETEKTUPOBAaHME 3ampoca Ha
T€HEPUPOBAHUE.

16. I'enepupyrolee BAbIXa€MbINi KOMIOHEHT YCTPONCTBO, BKJIIOUYAOLIEE:

HUCTOYHHK MTUTAHUSL,

HArpy3Ky, KOTOpas HCHapseT WM pPAaCHbUISIET HCTOYHUK BIBIXaeMOTO KOMIIOHEHTA
NeWCTBUEM BJIEKTPOSHEPTHU OT UCTOYHUKA MUTAHUS, U

CXEMy VIpaBJICHHUS, KOTOPAasl BBIMOJHSAET YIIPABJICEHHE Ha OCHOBE BBIXOJHOTO CHUTHAJA
TEMIEePATyPHOTO NaTYMKA M JaTYUKA, KOTOPBIHA BBIBOIUT 3aNPOC HA T€HEPUPOBAHHUE BIABIXAEMOTO
KOMITOHEHTa,

NpUYEeM CXeMa YIPaBJIECHUs BBINOJIHEHA C BO3MOXKHOCTBIO BBINOJHATH MHOMKECTBO
($yHKUMH W3MEHEHHS OCTATOYHOrO YPOBHS 3apsiia MCTOYHUKA NMHUTAHHS, BKIIOYAs paspsia U
(PYHKLMIO BBIMOJHEHUS] OHATHOCTUKU Jerpajalydd HMCTOYHUKA TMUTAHUST B OTBET Ha
IETEKTUPOBAHUE 3ampoca Ha TE€HEPUPOBAHME, W ONPEAEISTh, BBINOJIHATH JIH KAXKAYIO U3
MHOeCTBa (PYHKLMH, Ha OCHOBE BBIXOJHOI'O CUTHAJIA TEMIIEPATYPHOTO IaTYHKA, U

TEMIEPATYPHbI AHMANa3oH, B KOTOPOM pa3pelIeHO BBINIOJHEHHE paspsina, SBISETCS
Ooyiee IMMPOKUM, Y€M TeMIIepaTypHbIE NHAMA30HbI, B KOTOPBIX pa3pelleHbl Apyrue (QyHKLUH,
BXOJSLINE BO MHOKECTBO (DYHKIIHIA.

17. Cnoco0 ympaBneHHs TE€HEPUPYIOIUUM BIBIXA€MbIHl KOMIIOHEHT YCTPOMCTBOM,
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KOTOPO€ BKJIFOUAET UCTOYHUK MUTAHUsA, HATPY3KY, KOTOpast UCHApsieT WK PaCHbUIsieT HCTOYHUK
BJIbIXa€MOI'0 KOMIIOHEHTa JEHCTBUEM OJJIEKTPOSHEPIrMU OT HCTOYHUKA IUTAHUS, U CXEMY
YIIPABJIEHUs], KOTOPAs BBINOJHAET YIPABJICHUE HA OCHOBE BBIXOJHOI'O CUTHaja TEMIIEPATypPHOIO
JaTYMKA M JATYMKA, KOTOPBIA BBIJAET 3alIPpOC HA MEHEPUPOBAHUE BIBIXA€MOIO KOMIIOHEHTA, U
KOTOpasi MOKET BBINOJIHATbD MHOXECTBO (PYHKLMH H3MEHEHHs OCTaTOYHOTO YPOBHS 3apsia
WCTOYHHMKA IMUTAHUS, BKIIOYAas paspsg U (PYHKIMIO BBINOJHEHUS AWATHOCTHKH Jerpajalliy
MCTOYHMKA NMUTAHUS B OTBET HA JETEKTUPOBAHHUE 3aIpOCca HA T'€HEPUPOBAHUE, MPUYEM CIIOCOO
YIIPABJICHUS BKJIIOYAET:

CTaUI0 OMpEIENICHHs], BBIMOJHATh JIM KAXKIYI0 M3 MHOXKECTBa (DYHKIMI, HA OCHOBE
BBIXOJTHOT'O CUT'HAJIA TEMIIEPATYPHOrO NAaTUUKA,

IIpUYEeM TEMIEpPaTypHbIH OUana3oH, B KOTOPOM pa3pelIeHO BBINOJHEHHE pa3psna,
ABJIIETCSL OoJiee IIMPOKUM, YeM TEMIIepaTypHbIE NUANAa30HbI, B KOTOPBIX pa3pelleHbl APYrHe
(yHKIMH, BXOASALINE BO MHOKECTBO (PYHKLIUH.

18. I'enepupyrolee BAbIXa€MbIil KOMIIOHEHT YCTPOMCTBO, BKIKOYAIOLIEE:

VCTOYHHK MMUTAHUS,

Harpy3Kky, KOTOpas HCHapsieT WIM pacnbuIAeT HUCTOYHUK BJBIXA€MOIO KOMIIOHEHTA
NEHCTBUEM BJIEKTPOSHEPTUU OT UCTOYHUKA MUTAHUS, U

CXeMy YIpaBJE€HUs, KOTOpasl BBIMNOJIHSET YNPaBJI€HHE HAa OCHOBE BBIXOJHOIO CHUIHAJa
TEMIIEPAaTyPHOIrO JaTYNKa

IIPUYEM CX€Ma YIMPABJICHHs BBINOJHEHA C BO3MOXHOCTBH) BBINOJHATh MHOXKECTBO
(byHKIMH U3MEHEHUs] OCTaTOYHOrO YPOBHS 3apsja MCTOYHHUKA MMUTAHMSA, BKIIOYAs TUATHOCTUKY
Jerpajaldyd HMCTOYHUKA IUTAHUSA, W OMNPENEJIATb, BBINOJHATH JIA KAXAYI0 W3 MHOXECTBA
($yHKLIMH, HA OCHOBE BBIXOITHOT'O CUTHAJIA TEMIIEPATYPHOIO IaTYMKA, U

TEMIIEPATYPHbI AMANa30H, B KOTOPOM pa3pelIeHO BbINOJIHEHUE JUArHOCTHKU
Aerpajalyy, sBisercs Oosee y3KUM, YeM TeMIIePaTypHbIe AMAMAa30Hbl, B KOTOPBIX Pa3pelleHbI
apyrue GyHKIUH, BXOASIIHE BO MHOKECTBO (DYHKIIHIA.

19. TI'enepupyromiee BABIXAEMBIII KOMIIOHEHT YCTPOWCTBO MO M. 18, MOMOJHUTEIBHO
BKJIIOYAOLIEE:

JAaTYUK TOKA, KOTOPBIA BBIIAET 3HAUEHHE TOKa 3apsaku/pa3psaa MCTOYHHKA TMHTAHUS,
WU JAAaTYUK HANpPsDKEHWs, KOTOPBIA BBIAAET BBIXOAHOE 3HAYEHUE HAINPSDKEHUs HCTOYHMKA
MUTAHU,

IIPUYEM CXE€Ma YIPABIEHHUs BBINOJHEHA C BO3MOXKHOCTBK) BBINOJHEHHs JUATHOCTUKHU
Jerpajalyy Ha OCHOBE 3HAY€HUsl BBIXOJHOIO CHUTHAJIA AATYMKA TOKA WJIM JATYMKA HANPSKEHUs
B J00OW H3 MOMEHTOB BPEMEHH B XOAe pas3psaa HCTOYHMKA NHUTAHUS, BPEMEHH
HEIMOCPEACTBEHHO NepeA pa3psiioM, BpEMEHH HEMMOCPEACTBEHHO MOCIIE PAa3psiAa, BPEMEHH B XO€
3apsiiKU, BPEMEHU HEMOCPENCTBEHHO Mepel 3apsAAKOW, M BPEMEHHM HENMOCPEACTBEHHO IOCIHE
3apsAKU.

20. Cnoco0 ympaBieHUs TE€HEPUPYIOIIMM BIbIXA€MbIil KOMIIOHEHT YCTPOMCTBOM,
KOTOPO€ BKJIFOUAET UCTOYHUK MUTAHUsA, HATPY3KY, KOTOpas UCHapsieT WU PaCHbUIseT UCTOYHUK

BAbIXaCMOI'O KOMIIOHCHTA )IeI‘/'ICTBI/IeM QJICKTPOSHEPTHUKM OT HUCTOYHHUKA TIIUTAHHUSA, U CXEMY
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YIIPABJIEHUs], KOTOPAs BBINOJHIET YIPABJICHUE HA OCHOBE BBIXOJHOIO CHIHaja TEMIIEPATYpPHOIO
JaT4uKa, U KOTOPask MOXET BBIMOJIHATD MHOKECTBO (DYHKIIMH M3MEHEHHsI OCTATOYHOI'O YPOBHS
3apsiia UCTOYHUKA MUTAHUsA, BKJIKOYas JUATHOCTUKY AETrpajaliyd UCTOYHHMKA MMUTAHUsS, NPUYEM
Croco0 yIpaBJIeHUs BKJIFOYAET:

CTAQIMIO OIPENEJICHUS, BBINOJHITh JIN KAKAYID M3 MHOXKECTBAa (DYHKLUI, HA OCHOBE
BBIXOJIHOT'O CUTHAJIa TEMIIEPATYPHOrO NaTUUKa,

IpUYEM TEMIIEPATyPHBINA THANA30H, B KOTOPOM pa3pelIeHO BBINOJHEHUE AUArHOCTUKU
Aerpanaiuu, sBJsieTcs: Ooyee Y3KUM, YeM TeMIIepaTypHbIe THAMA30HbI, B KOTOPBIX pa3pellieHbI
apyrue QyHKIUH, BXOASIIHE BO MHOKECTBO (DYHKIIHIA.

21. KOMIbHOTEPHO-YUTAEMBIII HOCUTENb AAHHBIX, COAEPKALUN IPOrpaMMy yIIPaBIEHUsS
IUISl BBITIOJIHEHUS] TEHEPUPYIOIIUM BIBIXa€MbIii KOMIIOHEHT YCTPOMCTBOM CIoco0a yrpaBiieHuUs
nmo . 15, 17 unu 20.

ITo noBepenHoOCTH
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[::l MNOCACAYIOME JOKYMCHTHI YKa3saHbl B IPOAO/DKCHUH

«T» - Gonee MO3AHHKH JOKYMEHT, OMyOAMKOBAHHEIH MOCAE NaTht APHOPH
* Ocobble KATEropUH CCHITOMHBIX JOKYMEHTOB: AHUHA JOKYMCHT, Ofty Aatel PHOPUTETA H

«A» - IOKYMEHT, OnpeaenaiolHit o6mui ypoBeHb TEXHHKH MPHBEICHHbI JU1s NORUMAHWA H306peTeHHA

<D - IOKYMEHT, pHBEICHHEIH B €BPA3HACKOH 3a5BKeE «X» - IOKyMEHT, HMetomuii HanGonee 61M3K0e OTHOIIEHKE K NPEAMETY NOUCKA,

(E» - Gonee paHHMi JOKYMEHT, HO OfyGNHKOBAHHBIH Ha JETY NOJAYN nopouAIMA HOBH3HY WM H30GDETATENLCKUH YPOBEHD, B3ATHIA B OTAENBHO-

eBPA3HICKOH 3aABKI WITH f10CJIC HEE e )

O - JIOKYMEHT, OTHOCAIMHCA K YCTHOMY PACKPBITHIO, KCTIOHHDO- <Y » - IOKyMeHT, nMetonmit Haubonee 61H3KOe OTHOLIEHHE K NPEAMETY NOMCKA,
BAHHIO H T.1L nopouamuii H306peTaTeILCKNil YPOBEHD B COUETAHHM C IPYTUMH IOKYMEH-

"P" - 1OKyMEHT, OmyOIHKOBaHHBIN 10 AATEl NOJAYH €BPA3UACKONA TaMH TOH X KaTeropuu

3aBKH, HO 110C/E AAThi MCTIPAIIHBAEMOTO NIPHOPHTETA" «&» - IOKYMEHT, ABAAIOWIHIACA NATCHTOM-aHANIOFOM
«L» - JOKYMEHT, IPUBEACHHBIN B APYTHX LIEAAX
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