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(57) bnok muTaHus A @3PO30NBHOTO MHIaiATOpa BKIIOYACT ONIOK MHTAaHMs; 3apsAHbIA  TepMHHAI,
JNEKTPUUCCKH COEIUHEHHBIM C BHEUIHUM HCTOYHUKOM IMTaHMS, 3apsKAIONIMM HCTOYHHK NHTAaHUS;
paspsAAHBIA TEPMHUHAN, 3JIEKTPUYECKH COCJMHEHHBIH C Harpy3Koi, TIeHEpHUpyIoUmIeH aspo3oib U3
MCTOYHHUKA a’po30Jis; U OJIOK YIpaBJICHHs, JCTCKTUPYIOMINH 3alpoc Ha TEHEPUPOBaHHE a’po30iisl U
PEryIUpyIOMUil pa3psii HICTOYHKUKA TUTAHUS YE€PEe3 Pa3psIHbIA TEPMUHAI U 3apAIKy HCTOUHHUKA TUTAHUS
yepe3 3apsIHbI TepMyuHaI. BHEIIHNI NCTOYHMK NUTAHHUS MOXKET OBITh JIEKTPHUUSCKH MPUCOSIUHEH K
3apsAAHOMY TEPMHHAJY B COCTOSHUM, B KOTOPOM BO3MOXKEH Pa3ps MICTOYHHUKA MUTAHUS Yepe3 pa3psaHbIiA
TepMHHAJI. BIIOK ynpaBiieHus! BHIIONIHSET YIIPABICHHUE TaK, YTO 3apsiiKa ¥ pa3psil HE BHIIOIHSIOTCS B OHO
1 TO € BpeMs B CIIydae, Korja OJIOK yIIpaBJIeHHs JETEKTHPYET 3alpOC B COCTOSHUH, B KOTOPOM 3apsiIHBIH
TE€PMUHAJI ¥ BHEIIHUN UCTOYHUK MUTAHUSA 3JIEKTPHUUECKU COEANHEHBI.
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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

Hacrosimee n300peTeHne OTHOCHTCS K OJIOKY TIMTaHUS JUIS a3PO30JILHOTO MHTAISITOPA U K CIIOco0y yrpas-

JieHns1 OJIOKOM MHUTaHUA U IIPOTPaMMe YIPaBICHUS OJOKOM MUTaHUS.
YpoBeHb TeXHUKH

ITarenTHBINH JOKYMEHT 1 pacKphIBaeT apOMaTUYECKUN MHTAJISITOP HEropsAIEero TUIa, KOTOPBIH UMEET aTo-
MHU3aTOP, IMEIOINN HATPYy3KY U pacTbUICHHS MCTOYHUKA a’p030y1l 6e3 TOpeHHs, U OJIOK MUTAHMUs, BKIFOYAI0-
MUK UCTOYHHK IMUTAHMS IS TIOABEICHUS SJIEKTPOIHEPTHH K Harpy3Ke. DTOT apOMaTHUECKU MHTAIATOP UMEET
COCIMHUTENFHYIO YacTh, Pa3MEIICHHYIO Ha OJHOM KOHIICBOM YYacTKe OJIOKa MUTAHWSA TaK, YTO K HEH MOTyT
OBITH aJIbTEPHATHBHO MPHCOEIMHEHBI HAarpy3Ka M 3apsAHOe YCTPOHCTBO.

K coenunnTenbHON yacTH OJI0Ka MUTAHUS MOTYT OBITH NPHCOCIMHEHBI UCKIIOYUTEIBHO JINOO Harpyska
aTOMM3aTOPa, 00 3apsHOE YCTPOWCTBO, U 3apsAHOE YCTPOWCTBO M Harpy3Ka HE MOTYT OBITh IPHCOEHHECHEI B
OJIHO U TO K€ BpEMS.

[Marentnsiit nokyment 1: WO 2018/163261.

3nech OBUIO MCCIIeJOBAHO BBITIOJIHEHNE OJIOKa MUTAHUS Tak, YTOOBI 3apsiKa Oblia BO3MOXKHOI Oe3 oTxere-
HHUSL aTOMH3aTOpa OT a’pO30JIBHOTO WHTAJIATOpPA, TAKOTO KaK apOMAaTHYEeCKHH HHTANSATOP, U3 COOOpaKeHHH
ynobcTBa ais monb3oBatensd. OmHAKO eciau Ha OJIOKe MHUTAaHHUS NPeIyCMaTPHUBAIOTCS OTHCIBHBIC pa3psAHBIA
TEPMUHAJ ¥ 3apSAAHBIN TEPMHUHAII, TO KOHCTPYKTHBHO CTAHOBHUTCS BO3MOXKHBIM BBITIOTHEHHE pa3psAga HCTOYHUKA
MUTaHUS Yepe3 pa3pAIHbII TEPMUHAI U 3apSAAKH NCTOYHUKA TUTAHUS Yepe3 3apsiAHBIA TEPMUHAI B OJTHO U TO JKe
BpEMHL.

B mcrouHmKax MUTaHUS, TPUMEHUMBIX B a3pO30JbHBIX HHTAIATOpPAX, KOTJa paspsi U 3apsaKa IPOU3BO-
JUITCSL B OJTHO M TO YK€ BPEMSI, MOXKET YCKOPSTBCS JIeTpafalysi HICTOYHUKOB uTaHus. 11o aToii npuanHe HeoOxo-
MO 3(QQEKTUBHO MOJABIATH AETpajaliiio HCTOYHUKOB IUTAHMUS, B TO K€ BPEMs C y4eTOM YA0OCTBa IS IO-
TpeOuTes.

Llens HacTosimero M300peTEHUs] COCTOUT B CO3JaHMU OJIOKA MHTAHUS [UIS ad3PO30JBbHOTO MHTAIATOpa H
crioco0a ynpaBieHUs OJOKOM NMUTAHUS W YNPaBJIAIOUIEH MPOTpaMMBbl ISl ATOTO, CHOCOOHBIX IPENOTBPAIaTh
JIeTpalalifio NCTOYHUKA TUTAHUS.

CyurHocTs u300peTeHust

CornacHO OTHOMY acleKTy M300peTeHHs NpPEeACTaBICH OJOK MUTAHWSA IS a3pO30JBHOTO HHTANATOPA,
nprdeM OJIOK MHUTAaHUS BKIIOYAeT OJOK MUTAHWS; 3apsIHBIA TEpMUHAJ, KOTOPHIH BBIITOJHEH C BO3MOXKHOCTBIO
3IEKTPUYECKOTO MPUCOCTUHECHNS K BHEIITHEMY HCTOYHHUKY NMUTAHUS, CIIOCOOHOMY 3apsDKaTh NCTOYHUK ITUTAHUS;
pa3psIHBIN TepMUHAJ, KOTOPHI BBITIOJHEH C BO3MOKHOCTBIO JIEKTPHYECKOTO IPUCOSANHEHHS K HATPy3Ke IS
TCHEPUPOBAHUS adpo30JIsi M3 UCTOYHMKA a’pO30Jisl U SIBISIETCSI OTACNBHBIM OT 3apsJHOTO TepMHUHANA; W OJIOK
YIpaBJICHUsI, KOTOPBI NMpeHa3HaueH IS JETCKTUPOBAHMS 3arpoca Ha TeHEepUPOBAaHKME a3po30Jisl U PeryIHpo-
BaHUS pa3psa UCTOYHUKA MUTAHUS Yepe3 pas3psIHbIA TEPMHUHAN, U 3apsAIKH UCTOYHUKA ITUTAHUS Yepe3 3apsi-
HBI TEPMUHAJ, TIPUYEM OJIOK MUTAHUS BBIITOJHCH TaK, YTO BHCIIHUI HCTOYHUK MUTAHUS MOXET OBITH DIICKTPH-
YeCKH MPHUCOEANHEH K 3apsiJHOMY TEPMHHAIY B COCTOSHHH, B KOTOPOM BO3MOJKEH pa3psiJi NCTOUYHHUKA TIHTaHUS
yepe3 paspsOHbIA TepPMUHAN, W OJIOK YIPaBJICHUS MPOHW3BOTUT YIPABIICHUE TaK, YTO 3apsiKa W pa3psa HE BEHI-
TIOJHSFOTCS B OJTHO M TO )K€ BPeMs B CiIydae, Korza OJI0K YIpaBIeHUs IETEKTHPYET 3aIpOC B COCTOSIHUH, B KOTO-
POM 3apsITHBIN TePMHUHAI U BHEITHUN MCTOYHUK MUTAHUS YIEKTPHUCCKU COCTNHEHEI.

Kpartkoe onucanue yepre:xeit

@wur. 1 nmpeacTaBigeT MEPCIEKTUBHBIA BU a3pO30JHHOTO MHTANSATOPA, OCHAIIEHHOTO OJIOKOM THTAHUS B
OJTHOM BapHaHTE OCYIIECTBICHHS HACTOSIIETO H300pETeHHUS.

@ur. 2 npencTaBiseT el OANH MePCIIeKTUBHBIA BUIT a9P030JIbHOT0 HHTanATopa u3 ¢ur. 1.

®ur. 3 npencraBiseT BUA B pa3pese adpo30JIbHOr0 HHramsTopa u3 ¢ur. 1.

®ur. 4 npenCcTaBNIsACT MEPCICKTUBHBIN BT OJ0Ka ITHUTAHUS.

@ur. 5 npencrasnseT OJ0K-cXeMy OJIOKA TUTAHMS.

@ur. 6 npencraBiseT N300pakeHHE JIEKTPUIESCKON CXEMBI OJIOKa ITUTAHUSL.

@ur. 7 npeacraBnseT BUJ, WUTIOCTPUPYIOMINK B3aNMOCBSI3b MEXAY YPOBHEM T'€HEPHPOBAHMS adpO30JIs U
YIPaBIAIONIM CUTHAIOM.

@ur. 8 mpencTaBIseT NOSCHUTEIBHBIN BUA IS Pa3bsICHEHUS KOHTPOIS 3apsIKH/pa3psiIky B TIEPBOM IIPH-
Mepe.

@ur. 9 mpencTaBNIAeT MOSCHUTENBHBIA BHI U Pa3bsICHEHHS KOHTPOJIA 3apsAOKH/pa3psIkd BO BTOPOM
npuMepe.

@ur. 10 mpencTaBiIseT MOACHUTEIBHBIN BHI A Pa3bsCHCHUS KOHTPOJS 3apsAKH/PaspsiIKd B TPEThEM
npuMepe.

@ur. 11 mpeacraBiseT MOACHUTEIBHBIA BUJ U Pa3bICHCHHUS KOHTPOJS 3apsAIKH/Pa3psiKd B YETBEPTOM
npuMepe.

@ur. 12 npexacrasisier n300paxenue MOAU(UIIMPOBAHHOTO OJIOKa TUTAHMS.

Onncanne BADHAHTOB OCYIIECTBJICHUS H300peTeHNs

Janee OyzneT onmcaH OJIOK MUTaHHS IS a3PO30JHHOTO MHTAJSITOPA COTIIACHO BapHaHTY OCYIIECTBICHUS
HacTosmero m3ooperenns. CHavana OyaeT OnmrucaH OCHAIICHHBIN OJIOKOM MHUTaHUsS a3pO30JbHBIA WHTAJSTOP CO
cchUTKOM Ha ur.1-3.
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AdPO30JbHBINA UHTATISATOP.

Anpo30bHBII HHTANATOP 1 TpencTaBiseT cobol ycTpOWCTBO AJIs BABIXaHUS apoMara 0e3 TOpeHHs U UMe-
eT Kpyriayioo (GopMmy, MPOTSHKEHHYIO BJOJb ONPEACICHHOTO HANpaBieHHS (Jajiee Ha3hIBAEMOTO IPOIOIBHBIM
HampaBlieHueM A). A3po30JbHBIN WHTaNATOp 1 BKimodaeT Oyiok 10 muTanws, mepBbii KapTpumk 20 U BTOpOi
KapTpuK 30, KOTOpBIE pa3MeIIeHB! B 3TOM HOPSAKE BAOIb MPOAOJIFHOTO HampasieHus A. [lepBrIit KapTpumK
20 MOXET MPUCOSTUHATHCS K 070Ky 10 mUTaHUsA U OTCOSAMHATHCS OT HEro, U BTOPOH KapTpuk 30 MOKET TpH-
COCNIMHATRLCS K MEePBOMY KapTpumKy 20 M OTCOSAMHSTHCS OT Hero. JlpyruMu ciioBamu, TepBbId KapTpumk 20 u
BTOpOH KapTpumk 30 MOTYT 3aMEHAThCS WHANBUIYAIBHO.

brox nutanus.

Bbnok 10 nmutaHus coryiacHO HACTOSILIEMY BapHaHTy OCYIIECTBICHHS BKJIIOYACT UCTOYHUK 12 muTaHwus, 3a-
psimHOe ycTpoiicTBo 13, 610k 50 ynpaBieHus1, pa3inuyHble JaTYUKH U Tak Jajiee B HWIMHAPHIECKOM Kopmyce 11
Onoka MUTaHMs, Kak 1mokazaHo B gur. 3 u 4. Mcrounuk 12 nutanus npeacrasiseT coOoH 3apspkaeMyto BTOpHY-
HyI0 OaTapero, dJEeKTPUYECKUH ABYXCIOWHBIH KOHICHCATOP WIM TOMY HOAOOHBIE M NPENNOYTHTENBEHO Tpel-
CTaBJIIET COOOH TMTUI-HOHHBIH aKKyMYJISITOP.

Ha Bepxneii wactu 11a xoprryca 11 6iioka muTaHusl, HAXOIAIIEHCS HA CTOPOHE OJHOTO KOHIIA TI0 TPOJI0JTb-
HOMY HampaByieHnto A (cTopoHe nepBoro kaprpumka (20)), pazmeriaercs pa3psaabiii TepMuHan 41. PaspsaHbpiit
TepMuHal 41 pasmemaeTcsl Tak, 4TOOBI BBICTYNATh W3 BEpPXHEH MOBEPXHOCTH BepxHeW dacth 1la B cTopoHy
nepBoro kaptpumka 20, ¥ BRITIOTHEH TaK, YTOOBI OBITh IPUTOAHBIM IS DJIEKTPUIECKOTO MIPUCOCTUHEHUS K Ha-
rpy3ke 21 mepBoro kaptpumka 20.

Kpome Toro, Ha yacTh BepXHel MOBEPXHOCTH BepxHel yacTu 11a BOMM3M paspsaHoro TepmuHana 41 pas-
MeEILEH Y4acTok 42 mofauu Bo3ayxa Ui HOJABEACHUS BO3AyXa K Harpy3ke 21 nepBoro kaptpunxa 20.

Ha mmkneit yactu 11b Goka 10 nuraHus, HAXOAAIICHCS HA CTOPOHE JPYroro KOHIA MO MPOIOJILHOMY Ha-
NPaBJICHAIO (CTOPOHE, MPOTHBOIOJIOKHONH OTHOCHTENHHO TepBOro kaprpumka 20), pa3Mernaercst 3apsiIHbBIH
TepMHHaI 43, IPUTOAHBIN JJIS 3JIEKTPUIECKOTO COSANHEHHUS C BHEIIHUM MCTOYHUKOM 60 muTanus (cMm. dur. 6),
CIIOCOOHBIM 3apspKaTh UCTOYHMK 12 muTaHus. 3apsaHbli TepMuHai 43 nperycMoTpeH Ha OOKOBOH TTOBEPXHOCTH
HWOKHEW dacTu 11b Tak, 9TO ¢ HUM MOXET OBITh COeIWHEH o MeHbIed mepe omuH u3 USB-tepmMuHaoB,
MukpoUSB-TepMrHanoB 1 kKoHHEKTOpoB Lightning.

OmHaKo 3apsaHBIA TePMHUHAT 43 MOXKET MPEACTaBIAThL COOOM yJacTOK MpHeMa DIIEKTPOIHEPTHUH, CTIOCO0-
HBIH MOJTydaTh 3JIEKTPOIHEPTHIO OT BHEITHETo UcTOUHMKA 60 muTaHus B OECKOHTAKTHOM pexume. B atom ciy-
gae 3apsAAaHbIi TepMuHai 43 (Y4acToK mpueMa dJIEKTPOIHEPTUH) MOKET OBITh CHOPMHUPOBAH KaK KaTyIIKa MpHe-
Ma aJekTpodHeprun. Cuctema OECIIPOBOAHON Mepeadr ANEKTPOIHEPTUN MOXKET OBITh CHCTEMOW THIIA 3JIEKTPO-
MarHMTHOM MHAYKIMW WM MOXET ObITh MarHMTHO-PE30HaHCHOro Tuma. Kpome Toro, 3apsaHslii TepmuHan 43
MOXET IpPEJCTaBIsITh CO00Il ydacTOK NpueMa 3JEKTPOIHEPTHH, CIIOCOOHBIN IOJy4aTh SJIEKTPOIHEPTHIO OT
BHEUTHEro ucroyHrnka 60 muranus O6e3 00O TOYKM KOHTaKkTa. B KadecTBe elie OJHOro NpUMepa 3apsiIHbBIA
TepMHHaI 43 MOXeT OBITh BBHIITOJHEH TaK, YTO K HEMY MOJKET OBITh ITOJICOSIMHEH 110 MEHBIIEH Mepe OJHH W3
USB-tepmunanos, MukpoUSB-TepMuHanoB u koHHeKTOpoB Lightning u B HEro Moket OBITH BKJIIOYEH BBIIIE-
yKa3aHHBIN y4acTOK MpueMa 3JIeKTPOIHEPT HH.

Jpyrumu ciioBaMu, paspsaHbIi TepMuHai 41 u 3apsaHbiid TepMuHaAT 43 chOpMHPOBAHBI OTACIHHBIMU H
pa3MeIeHs! Ha OTIPeIeIeHHOM PAacCTOSHUH APYT OT ApYTa Mo MpOoAoIbHOMY HampasieHuio A. [Toatomy 610k 10
MUTAHUS BBIOJHEH TaK, YTO BO3MOXKHO JJICKTPUYECKOE MOJICOSAWHEHNE BHENTHETO MCTOYHHMKA 60 MUTaHUS K
3apSATHOMY TEPMHHATY 43 B COCTOSTHHUH, B KOTOPOM BO3MOXKEH pa3psi UCTOYHHUKA 12 MUTAHUS Yepe3 pa3psIHbIH
tepmuHal 41. Bonee koHKpeTHO B Oiioke 10 MUTaHHUA B COCTOSTHUM, B KOTOPOM 3apsIHBIN TepMUHAT 43 ¥ BHEIII-
HUH MCTOYHUK IHMTAaHUS JIEKTPUUYECKH COEIMHEHBI, B CIy4ae KOrJa JNETeKTHPYETCs 3alpoc Ha TeHEpUPOBAaHUC
a’pO030JIsl, 3aNpPEIIAcTCs BEITOTHEHHUE 3apsIKH U pa3psiia HICTOYHUKA 12 MTaHUs B OJTHO U TO JKE BpEMsI.

Kpome toro, Ha O0koBOI NOBepXHOCTH BepxHel yacTu 11a kopmyca 11 Giioka mutaHus pa3MelieH ornepa-
IIMOHHBIN OJIOK 14, Ha KOTOPBIH MOKET BO3JEHCTBOBATH I10JIL30BATENb, TaK, YTOOBI OBITH OOpaNIEeHHBIM K IIPO-
THBOTIOJIO’KHOM OTHOCHTENILHO 3apsAHOTO TepMuHana 43 cropoHe. boiee KOHKpeTHO onepanvoHHbIi 010K 14 u
3apsITHBIA TepMUHANT 43 SBISIOTCS CHMMETPUYHBIMHA OTHOCUTEIBHO TOYKH ITEPECCUSHHUS IPSIMOI JIMHNH, COCAH-
HSIOMIEH OTepaIMoHHbIN 010K 14 ¥ 3apsmHbIi TepMuHAT 43, U ieHTpanbHOU JuHNK L 6i1oka 10 nmutaHus B po-
TIOJIbHOM HampaBieHnn A. OnepannoHHBIH 00K 14 BBIMIOJIHEH B BHJIE KHOTIOYHOTO BBIKIIOYATEINS, CEHCOPHOU
MaHeJHN WX TOMY TOJ00HOTO M MCIIONB3YEeTCs ISl MCTIONHEHHSI Pa3IMYHBIX IPOIECCOB, TAKUX KaK MPOIece aK-
TUBUPOBAHMUSA WM BBIKIIOUCHUS Onoka 50 ympaBlieHHWS M pa3IHMYHBIX JAaTIUKOB COOOpa3HO IMpenarojiaracMoMy
MIPUMEHEHHUIO TI0JIb30BaTeieM. BOmm3n onepanuonHoro 6moka 14 pazmemarorcs 610k 50 ynpaBlieHUsT U TaTIHK
15 Boxa asist JeTEKTHPOBAHUS aKTa 3aTSHKKH.

3apsimHoe ycrpoiictBo 13 pasmermaercst ONM3KO K 3apsaHOMY TEepMHUHANY 43 W peryiupyer 3apsaHyro
MOIIHOCTb OT 3apsAAHOTO TepMHHana 43, MOABOAMMYIO K MCTOUHHMKY 12 murtaHus. 3apsaHoe ycTpoHcTBO 13
BKJIIOYAeT KOHBEPTOP I IPeoOpa3oBaHusl IIOCTOSIHHOTO TOKa, KOTOPBIA MOJBOAMTCS OT MHBepTOpa 61 mim To-
MY II0JJOOHOTO, IpeIHa3HAYEHHOTO /ISl TPeoOpa30BaHuUs IEPEMEHHOTO TOKA B IMIOCTOSIHHBIH TOK, 110 3apsAHOMY
MPOBOJY, KOTOPBII MPUCOEANHEH K 3apsIHOMY TepMHUHAITY 43, B IOCTOSIHHBII TOK, MMEIOLINI Pa3IniHyIO BEJHU-
YHHY, BOJIBTMETD, aMIEPMETP, IPOLECCOpP U TaK JaJee.

Biox 50 ynpaBneHust coeMHEH C pa3IMIHBIMU CEHCOPHBIMH YCTPOMCTBAMH, TAKMMH KakK JaTIWK 15 BIoxa
JUTS JETEKTUPOBAHMSA aKTa 3aTsKKHU (BIOXA), JaTIWK |6 HANPsDKEHHS U1 U3MEPEHHS HAPSDKCHNS Ha HCTOYHHUKE
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12 nutaHus W TeMIlepaTypHbIi gaTyuk 17, onepannoHHbIH 010K 14 m 3anomuHaromee ycTpoicTBo 18 s xpa-
HEHUS YKCia aKTOB 3aTsDKKH, BDEMEHH, B TEUEHHE KOTOPOTO JIEKTPOIHEPT sl ITOJBOAMIACH K Harpy3ke 21, u Tak
Janee, Kak TMOKa3aHo B (HT. 5, ¥ BRIMOJHIET Pa3JInYHbIC JSHCTBUS IS YIIPABICHHS a3PO30JIbHBIM HHTAIATOPOM
1. Matumk 15 Bgoxa MOXeT OBITH BHITIOTHEH KaK €eMKOCTHBIN MUKPO(OH, JATYUK JaBICHUS UM TOMY ITOJT0OHBIE.
brox 50 ympaBneHust Gojee KOHKPETHO MPEICTaBIsIET co0OM mporeccop (KoMmbioTep). boiee KOHKpEeTHO
CTPYKTypa 3TOTO IpOIeccopa MPEACTABISET COOOH JIIEKTPUUIECKYI0 cXeMy, 00pa30BaHHYI0 OO0BEIWHCHHEM
CXEMHBIX 3JIEMEHTOB, TaKWX KaK IIOJyIPOBOAHHWKOBBEIE 3J1eMeHTHl. llogpoOHocTH OTHOCcHTEenbHO Omoka 50
yrpaBieHus OyIyT OTMCAHBI HIXKE.

Kpome Toro, B kopmyce 11 010ka nuranus chopMUpOBaH BITyCKHOW BO3IYIIHBIN KaHai (He yepTexax He
MOKa3aH) JUIsl MOCTYIUICHNST BO3AyXa. BryckHOW BO3IYIIHBINH KaHAT MOXET OBbITh 00pa3oBaH BOJNM3M onepanu-
OHHOTO OJtoKa 14 nim MoskeT ObITH ChOPMHUPOBAH OKOJIO 3apsITHOTO TepMHHaa 43.

IepBbIil KapTPUIK.

Kaxk nokazano B ¢ur. 3, nepsslit kapTpupk 20 BKITIodaeT pesepByap 23 Uit XpaHEHUS! HICTOYHUKA 22 a3po-
30J151, 3JIEKTPUYECKYI0 HArpy3Ky 21 i pacnbuleHHsT UCTOYHMKA 22 a3po30itst, GUTHiIb 24 171 BHITSATUBAHUS HC-
TOYHHKA adP030JIs U3 pe3epByapa 23 k Harpyske 21, adpo30iabHBINA KaHal 25 111 MPOTEKaHMsI adp030J1s, TCHEPH-
POBAHHOTO PACIBUICHUEM HCTOYHUKA 22 a’po30Jisi, B CTOPOHY BTOpOro KapTpumka 30 U HAKOHEYHUK 26 s
yAepKUBAHUS YaCTH BTOporo kaprpumka 30.

PesepByap 23 chopmupoBaH Tak, 4TOOBI OKPYKaTh adpO30JIbHBIA KaHAT 25 W colepkaTh UCTOYHHK 22 a3-
pozoist. B pesepByape 23 MOXKET comepiKaThCsl IIOPUCTHIH 3JIEMEHT, TAaKOH KaK MOJMMEPHAast CeTKa WIIH XJIOTIOK, H
TTOPUCTBIA DJIEMEHT MOXET OBITh MPOMUTAH MUCTOUYHUKOM 22 a3po30Jis. VicTouHuK 22 adpo30J1s BKIIOYACT KHJI-
KOCTb, TaKyI0 KaK ITUIEPHH, NPONMICHIJINKOIb WK BOJA.

durmie 24 npencrapiseT coO0H yACPKUBAIOIINN KHUIKOCTh JJIEMEHT I BHITATHBAHUS UCTOYHHKA 22 a3-
po3ouist K Harpy3ke 21 ¢ UCTONb30BaHUEM KalMUIIPHBIX CHJL, U C(hOPMHUPOBaH, HAIPUMED, U3 CTEKISIHHOTO BO-
JIOKHA, TIOPUCTOTO KePaMHIECKOT0 MaTepualia WM TOMY MOJ00HOTO.

Harpyska 21 pacnbuisier nctouHuk 22 a’3po3oiisi 6e3 TOpeHus 1Mo ASHCTBUEM JJICKTPOIHEPTHH, KOTOpast
MOJIBOAUTCS OT MCTOYHMKA 12 muTaHus depe3 paspsaubiii Tepmunai 41. Harpyska 21 chopmupoBaHa B BHIE
HarpeBaTeIbHON TPOBOJIOKH, HAMOTAHHOM C MPEIBapUTENIFHO ONMpEeNeNeHHBIM ImaroM (cnmpanu). OmHako Ha-
rpy3ka 21 momkHa OBITH TOJBKO DJIEMEHTOM, CIIOCOOHBIM PACIIBUIATH HCTOYHHK 22 ad3po30J1s, TEM caMbIM 00pa-
3ys a’p0o30JIb, M MPEACTABISIET COOOH, HAPUMEpP, HArPEBATEIFHBIA IEMEHT TN T€HEpaTop YIbTPa3BYKOBBIX
BonH. [IpuMepsl HarpeBaTeNHHOTO BJIEMEHTAa BKIIIOYAIOT HATPEBATEIBbHBIM PE3UCTOp, KepaMHYECKUH Harpesa-
TeJNb, HarpeBaTelb THIIA HHAYKIHOHHOTO HATPEBAHUS U TOMY ITOZO0OHBIH.

Adpo30JbHBINA KaHa 25 pa3MelaeTcss Ha CTOPOHE HIDKE M0 MOTOKY OTHOCUTENBHO Harpysku 21 Ha 1eH-
TpanbHOU uHuM L Gstoka 10 muraHus.

Hakoneunuk 26 BKIIO4aeT AepkaTenb 26a KapTpuaxka A yISpKUBAHUSA YacTU BTOPOro kaprpumka 30 u
COCIMHUTEIILHBIA KaHai 26b 1JIsl COeAMHEHNS a9PO030JIbHOTO KaHana 25 1 Aeprkareis 26a KapTpumaxKa.

Bropoii kapTpuIK.

Bropoit xaptpumk 30 cogepxut uctounuk 31 apomara. KonueBoil yuactok BToporo xaprpumxa 30 Ha
cTopoHe mepBoro kaprpumka (20) ¢pukcupyercs B aepkarene 26a KapTpuIKa, MPETyCMOTPEHHOTO B HAKOHEY-
HUKe 26 mepBoro kaptpumka 20, Tak, 9ToObI OBITH yrnamsiemMbiM. KoHIIEBOH ydacTok BTOporo kaptpumka 30 Ha
MIPOTHUBOTIONOKHOW CTOPOHE OTHOCHTEIHLHO CTOPOHBI TIEPBOTO KapTpumka (2) copMUpOBaH KaK WHTAJSIIUOH-
HBIA MYHAIITYK 32 mis moib3oBatensd. OaHaKO WHTASIIIMOHHBIA MYHAIMTYK 32 He 00s3aTeNbHO JAOJDKEH OBITh
chopMHpOBaH BOSIMHO CO BTOPBHIM KapTpumkeM 30 Tak, 9ToObI OBITh HEOTACIIEMBIM OT BTOPOTO KapTpUIKa, U
MOXET OBITH BBIIIOJIHEH IPHCOEIUHIEMBIM KO BTOPOMY KapTpHKy 30 M oTcoeanHsieMbIM oT Hero. Ecin unra-
JSIIMOHHBIN MyHAITYK 32 c(OpMUPOBaH OTAENBHO OT 070Ka 10 nuraHus u nepBoro kaprpumka 20, kak onuca-
HO BBIIIIE, MOXXHO 00ECTICUNTh THTHEHHYECKUE YCIIOBUS COJEP)KaHNsI HHIAJSIIMOHHOTO MyHAIITYKa 32.

Bropoii kaptpumk 30 nobaBnsieT apoMaT K a3po30J110, TeHEPUPOBAaHHOMY paclblIEHHEM UCTOYHHKA 22 ad-
po3ouist Harpy3Koii 21, mpu nporyckaHuM a3po30iist uepe3 UcTOYHUK 31 apomara. B kauecTBe (pparmenTa chipbe-
BOT'O MaTepHaja, KOTOPHIH COCTaBIsieT HCTOYHUK apoMara, MOXET OBITh MCIIOJIb30BaHa IPECCOBKA, 0Opa3oBaH-
Has (opMoBaHHMEM pe3aHOro Tabaka WM TabadHOTO CHIPHEBOTO MaTepHualia, B TpaHyJupoBaHHOW dopme. Mc-
TogHHK 31 apoMaTa MOXET OBITh BBIITOJHEH M3 WHOTO pacTeHHs (TaKoTO KakK MsTa, WIIA PACTUTEIFHOE JIEKapCT-
BEHHOE CPEJICTBO, WIIM TpaBa), Hexenn Tadak. K ncrounnky 31 apomara MOXeT OBITh JOOABICH apoMaTU3aTop,
TaKOW KaK MEHTOJL

AdpO30TBHBIN MHTANATOP | COTNIAaCHO HACTOSIIEMY BapHMaHTY OCYIIECTBIICHHS MOXET T€HEpHUpPOBATH CO-
JIepKaIiii apoMaTr a’po30Jib TIOCPEACTBOM HMCTOYHHKA 22 a’po30Jisi, UCTOYHHMKA 31 apomara W Harpysku 21.
Jpyrumu crnoBamMu, HCTOYHHK 22 ad3po30J1si ¥ HCTOYHHUK 31 apoMaTa MOTYT Ha3bIBaThCSl HCTOUHUKOM (pOpMHUPO-
BaHUsI a9P030JIs 1Sl FEHEPUPOBAHUS a3PO30JIS.

Kon¢urypanus ucrounnka GpopMHUPOBaHUS a3p030JIs1, KOTOPBI MOKET OBITH NCIIOJIB30BaH B a3P030JHHOM
UHTasITOpe 1, He orpaHMYMBaeTCS KOHPUTYpanuei, B KOTOPOi HCTOUYHUK 22 a’spo30is U UCTOYHHK 31 apomara
BBITIOJTHEHBI OTIEIBHBIMU JPYT OT JPyTra, ¥ MOXKET NPEACTaBIATh cO00H KOH(HTypaIyio, B KOTOPO HCTOYHHK
22 a’po30a 1 ucToyHUK 31 apomara chopMHUpOBaHEl 0OBEANHEHHBIMH, KOHPUTYPAIHIO, B KOTOPOW MCTOYHHUK
31 apomara OTCYTCTBYET, U HCTOYHHUK 22 a3p030JI1 CONEPIKHUT BEIIECTBO, KOTOPOE MOXKET COJEPKATHCS B UCTOU-
Huke 31 apomara, KOHPUTypanuio, B KOTOPOW MCTOYHUK 22 a’dp030Js COIACPIKUT MpenapaT MEIUIIMHCKOTO Ha-
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3HAYCHHUS WIIK TOMY TIOJOOHEIH, BMECTO HCTOYHMKA 31 apomara, WiIH TOMY ITOTOOHBIE.

B a’pozompHOM uHTANsATOpPE 1, BHIMOJHEHHOM, KaK OIMCAHO BEIIIC, KaK MOKa3aHO cTpeikoi B B ¢ur. 3,
BO3/TyX, TOCTYIHUBIIHIA W3 BITyCKHOTO KaHaja (He MOKa3aHHOTO B YepPTekKax), 00pa3oBaHHOTO B Kopmyce 11 61o-
Ka MMATaHUS, POXOIUT Yepe3 yJacTok 42 mojadn BO3ayxa U MPOXOAUT BOJIM3HM HArpy3KH 21 mepBOTO KapTpUIKa
20. Harpy3ka 21 pacmbuiseT HCTOYHUK 22 ad3po30Jis, BRITAHYTHIN U3 pe3epByapa 23 ¢utmiem 24. ['eHepupoBaH-
HBI pacHBUICHHEM a’pO30JIb MPOTEKAET Yepe3 a’dpO30JIbHBIN KaHAT 25 BMECTE ¢ BO3IyXOM, MOCTYIAIOMIAM H3
BITYCKHOTO KaHaJla, M MOJaeTCs KO BTOPOMY KapTpumKy 30 depe3 coenMHUTENbHBIN KaHal 26b. A3po30iib, TO-
JTaBaeMbIii KO BTOpOMY KapTpumky 30, MpoXoIuT depe3 UCTOYHHK 31 apomarta, B pe3yibTaTe 4ero J00aBIsIeTcs
apoMar, 1 MoIaeTcsl B MHTaSIMUOHHBIN MYHAIITYK 32.

Kpome Toro, B a3po30ibHOM MHTajisTOpe | mpeaycMaTpuBaeTcs YBEAOMUTEIbHBINA 070K 45 1 cooOre-
HUS pa3nu4YHON nHpopManmu (cM. ¢ur. 5). YBeJOMHUTENBHBIH 010K 45 MOXET OBITH OCHAIEH CBETOM3IY4Yalo-
MM 3JICMCHTOM, T MOXXET OBITh OCHAIICH BUOPAIIMOHHBIM 3JICMEHTOM, WIH MOXET OBITh OCHAIICH 3JICMCH-
TOM 3BYKOBOTO BHIBOJIA. B aNbTepHATMBHOM BapHaHTE YBEIOMHUTCIBHBINA OJOK 45 MOXET MPEACTaBIATh COOOM
KOMOWHAIIMIO IBYX HJIH O0Jiee IEMEHTOB U3 CBETOMIYYAIOIINX JIIEMCHTOB, BUOPAIIMOHHBIX JIEMCHTOB U 3JIe-
MEHTOB 3BYKOBOTO BEIBOJIA. Y BEIOMHUTEIBHBIN OJIOK 45 MOXKET OBITH pa3MelieH B JTr000M u3 Osoka 10 muraHus,
nepBoro kapTpumpka 20 u BToporo kaprpumxka 30; 0JHAKO MPEANOYTUTENHHO, YTOOBI YBEIOMHUTEIBHBIN OJIOK
Ob11 pasMerieH B Osioke 10 muranus. Hanmpumep, 001acTh BOKPYT onepamroHHOro 0Jioka 14 BBITOJIHEHA TIOTY-
MPO3payvHOi, 9TOOB 00ECTIEYUTh BOZMOXKHOCTB MIPOXOXKICHHS Yepe3 Hee CBeTa, KOTOPHII MCITyCKAETCSl CBETOM3-
JIy4aroIuM 3JIEMEHTOM, TakuM Kak LED.

DneKTpuueckas cxema.

Teneps Oyner onucana anekTpryeckas cxema Ooka 10 muTaHust co cChUTKON Ha Qur. 6.

briox 10 muTanus BKJIOYaeT UCTOYHUK 12 muTaHus, pa3psAHbIi BbIBOA 41a Ha CTOPOHE MOJOKUTEILHOTO
9JIEKTPOJa ¥ Pa3psAHBIA BRIBOA 41b Ha CTOPOHE OTPHUIATEIHEHOTO 3JICKTPOJA, KOTOPHIC COCTABISIOT PAa3PsIHBII
TepMuHaI 41, 3apsHbIA BEIBOA 432 Ha CTOPOHE TOJIOKUTENBFHOTO 3JEKTPoia U 3apsiiHbIi BeIBOA 43b Ha cTopo-
HE OTPHIIATEIIEHOTO 3JIEKTPO/Ia, KOTOPBIC COCTABIISIOT 3apsinHbIA TepMuHal 43, 6mok 50 ynpaBlIeHUs, KOTOPBIN
MOJICOEAMHEH MEXIY CTOPOHOM MOJOXHUTENBHOTO 3JIEKTPOJa WCTOYHHWKA 12 MUTaHUS M Pa3psaIHBIM BBIBOIOM
4la Ha CTOpOHE TOJOXHUTEILHOTO JIEKTPOAa M MEXIY CTOPOHOH OTPHIATEIHHOTO AJIEKTPOAa MCTOYHHKA 12
TIUTaHMUS ¥ Pa3psIHBIM BEIBOJOM 41b Ha CTOpOHE OTPHUIATENHLHOTO JIEKTPOJa, NaTINK 16 HampsOKEHUs, KOTO-
pBIA U3MEpsIeT HANpsDKEHUE WCTOYHWKA 12 MUTaHus, 3apsaHOoe YCTPOWCTBO 13, KOTOpoe pa3MelneHo Ha MyTH
Tepeadn AICKTPOIHEPTHH MEXITY 3apsSTHBIM TePMUHAIOM 43 M UCTOYHUKOM 12 MUTaHUS, U BBIKJIIOYATENb 19,
KOTOPBII pa3MeIleH Ha IyTH Mepeaayn dJIeKTPOIHEPTHH MEKAY UCTOYHUKOM |2 MHUTaHUSA U pa3psOHbIM TePMH-
HanoM 41. Beikmouarens 19 BeimonHeH, Hanpumep, kak MOSFET (moneBoii TpaH3UCTOpP CO CTPYKTYpOH Me-
TaJT-OKCUI-NIOTYIPOBOHHK), ¥ OTKPBIBACTCS U 3aKPBIBACTCS O] KOHTpoJieM OJoka 50 yrpaBlieHUs Ha HAIpsi-
>KeHue 3atBopa. biok 50 ympaBiieHHsT MOXET ONPENeiATh, YTO BHEIIHUA UCTOYHUK 60 3JIEKTPOIHEPTUU MOA-
KIIFOUCH K 3apsIHOMY TepMUHAY 43, HanpuMep, Ha OCHOBE BapHaIlMX MAJIOTO TOKa, MPOTEKAIOIIero B 6oke 50
YIpaBJICHUS.

B nmmarpamme snekrpudeckoi cxembl 0j0ka 10 muTaHus, mokasaHHo# B ¢ur. 6, Oiok 50 ynpaBiueHus u
JaTIUK 16 HampsHKEHMs IPEICTaBISIOT COO0H OTAeIbHBIC YacTH. B anbrepHaTHBHOM BapuaHTe 0ok 50 ympas-
JICHHUSI MOXET MMETh (DYHKITHIO M3MEPEHUs HANpsKeHUA UCToUHMKa 12 muranus. Kpome Toro, B moka3aHHOI B
¢dur. 6 snexTpuyeckoil cxeme Onoka 10 MUTaHMS BBIKITIOYATENh 19 pasMemaeTcss MKy CTOPOHOU IMOJIOKH-
TEJNBHOTO JNIEKTPOAA UCTOYHMKA |2 MHUTAaHWS W pa3psAHBIM TEPMUHAJIOM 41a CTOPOHBI MOOKUTEIHHOTO DJICK-
Tpoma. BmecTo 3TOro Tak Ha3bIBAEMOTO THIIA IUTIOC-KOHTPOJS BBIKIIOUATENh 19 MOkeT OBITH THIIa MHUHYC-
KOHTPOJISI, KOTOPBIN pa3MeIIaeTcss MeXAY pa3psIHBIM TepMUHAIOM 41b Ha CTOpOHE OTPHIIATEIHFHOTO AIICKTPO/Ia
U CTOPOHO¥ OTPUIIATEIIEHOTO AJIEKTPOAa UCTOYHUKA 12 MUTaHHUS.

Brok ynpasienus.

Teneps Oyner Oonee noapoOHO onmcana KoHurypanwus 610ka 50 ynpasieHus.

Kak nokasano B ¢ur. 5, 6ok 50 ynpasieHus: BKitodaet 070K 51 NeTeKTUpOBaHUS 3ampoca Ha TeHepUpo-
BaHME a’po30iisi, OJOK 52 NEeTEeKTHPOBAaHMUS ONepalyu, O0J0K 53 KOHTPOJIST MOIIHOCTH M OJO0K 54 ynpaBieHUs
YBEIOMJIICHHEM.

Brok 51 nerekTrpoBaHus 3ampoca Ha TEHEPHUPOBAHUE a3PO30JIs OTIPEIEIAET 3apoC Ha TeHEPUPOBAHHE ad-
pPO30JIs1 HA OCHOBE pe3yJibTaTa, BBIJAHHOTO AaT4yuKoM 15 Baoxa. Jlatumk 15 Boxa BBINOJHEH [JIs BbIAa4M 3Ha-
YeHWs BapHalny JAaBieHUA B Onoke 10 muranus, 00yCIIOBIEHHON BIOXOM HOJIB30BATENS Yepe3 WHTASIIIMOHHBIHA
MyHOTYK 32. datamk 15 Bmoxa, HampuMep, MpencTaBiseT coO0il MaTIWK MaBICHHUS A BBIOAYU BBIXOTHOTO
3Ha4YeHHs (HAIlpUMep, 3HAUCHUS HAINPSDKEHHS WM 3HAYCHUS TOKa) COTIACHO aTMOC(hepHOMY AaBICHHIO, KOTO-
poe BapbupyeT coo0pa3HO TCYCHHUIO BO3yXa, KOTOPHII 3acachiBacTCs M3 BIYCKHOTO KaHana (He MoKaszaH B 4ep-
TeXax) B CTOPOHY MHTAIIIIHOHHOTO MYHAIMTYKA 32 (TO €CTh aKTy 3aTSHKKH MOJIb30BATENIS).

bnok 52 nerexTHpoBaHHWS omIepanuH OINpeessieT JIeHCTBHE, KOTOPOe MPOM3BOAUTCS II0JIb30BATENIEM Ha
oTepaioHHOM Ooke 14.

bnoxk 54 ynpaBneHus yBe1oMI€HHEM KOHTPOJIUPYET YBEAOMHUTEIBHBIH OJIOK 45 Tak, 9TO yBEIOMHTEILHBIH
01ok coobmiaer pa3nmuyHyro uHbpopMarmoo. Hampumep, 010k 54 yrnpaBieHus YBEJOMIICHHEM YIIPABISET YBEIO-
MUTEJBHBIM OJIOKOM 45 B OTBET Ha ompejesieHHe MOMEHTa BPEMEHH ISl 3aMEHBbI BTOpPOTro KapTpumka 30 Taxk,
YTO YBEIOMHTEIBHBIN OJIOK M3BEIIaeT O BpeMEeHH 3aMeHBbI BToporo kaptpumka 30. biok 54 ympaBieHus yBe-
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JIOMJICHHEM U3BEIIaeT O BPEMEHHU 3aMEHBI BTOPOro KapTpuka 30 Ha OCHOBE YHCIAa aKTOB 3aTSXKKU M COBOKYII-
HOTO BPEMCHH, B TEUCHHE KOTOPOTO 3JICKTPOIHEPTHUs MOABOAMIACH K HArpy3ke 21, cOXpaHSIeMOro B 3allOMH-
HatorieMm yctpoiicTBe 18. Biok 54 ympaBieHUs yBeIOMJICHHEM HE OTPaHUYMBACTCS HM3BEIICHHEM O BPEMEHH
3aMeHBI BTOpOTo KapTpumka 30 1 MOXET U3BEaTh O BPEMEHU 3aMEHBI ITEPBOTO KapTpumka 20, BpeMeHH 3ame-
HBI UICTOYHHUKA 12 MUTaHWSA, BpEMEHH 3apsIIKA NCTOUYHUKA 12 MUTaHUSA U Tak Jajee.

Brok 53 KOHTPOISI MOIITHOCTH KOHTPOJIHUPYET pa3psil UCTOYHHKA 12 MUTaHUA Yepe3 pa3psiAHBIA TepMUHAI
41 BKITIOYCHHWEM ¥ BHIKITFOUCHHUEM BBIKITIOUaTeNs 19, ecnu 0ok 51 meTekTHpoBaHMs 3alipoca Ha TeHEpUPOBAHKE
a’p030JIs OTPEACIISIET 3aIPOC Ha TCHEPHUPOBAHNE a3PO30IISL.

Brok 53 KOHTpOJIST MOIIIHOCTH BBITIOJTHSET KOHTPOJb TaK, YTO KOJUYECTBO a3p030JIsl, KOTOPHIA TeHEPUPY-
€TCsI pacIbUICHHEM UCTOYHUKA a3p030Jisd HArPy3Ko# 21, HaXOAUTCS B JKEIATSIFHOM JHANIA30HE, TO €CTh TaK, YTO
KOJIMYECTBO JJICKTPOIHEPTUHU, KOTOpasi MOMBOMUTCS OT UCTOYHMKA 12 muTaHWs K Harpyske 21, HaxomgurTcs B
TpeBApUTEIHLHO ONPEICICHHOM nuama3oHe. boree KOHKpeTHO 00K 53 KOHTPOJIS MOITHOCTH YIPABJISIET BKITIO-
YCHHWEM W BBHIKJIFOUCHHEM BBIKIIFOYaTens 19, Hampumep, MerogoM PWM-koHTpois (IIHPOTHO-HUMITYJIECHOH MO-
nymsanuy, M), B aneTepHatiBHOM BapuaHTe OJIOK 53 KOHTPOJIS MOIIHOCTH MOXET YIPABISTH BKIIOUCHHEM
1 BBIKJTIOUCHHEM BhIKTFOUaTens 19 merogom PFM-koHTpoIIs (4acTOTHO-UMITYIbCHON Moy isinud, YHM).

Brok 53 KOHTPOJISI MOITHOCTH MOXET OCTaHABJIHMBATH IO/IaYy JIEKTPOIHEPTUH OT UCTOUYHMKA 12 mMUTaHUA
Ha Harpy3Kky 21, ecnu mpoXoAnuT NpeaBapUTEIHHO ONPEeIeHHBIN IepHo/ BpEMEHH ITOoCiie Hadasla oJadu dJieK-
TPO’HEPTUH Ha HArpy3Ky 21. JpyruMu cioBamu, Jake B TO BpeMs, Kak HOJIb30BaTeNb (PaKTHIESCKH BBIITOIHACT
aKT 3aTSHKKH, €CIH IEePHO 3aTsDKKH MPEBBIIIAST ONPENeICHHBIN mepros, 070K 53 KOHTPOJIS MOIIHOCTH Ipe-
KpaIraer mojady dJIeKTPOIHEPTHH OT UCTOYHHKA 12 muTaHus Ha Harpy3ky 21. OnpeneneHHbIA TIeprUo.T ONpeie-
JSETCS JUI MPEIOTBPALICHUS BapHallil TEPHOIA 3aTsHKKU MOJIb30BaTeNsl. biaok 53 KOHTpOJS MOIIHOCTHA KOH-
TPONHPYET MPOAOIKUTEIBHOCTh COCTOSIHUS ""BKITFOUCHO/BBIKITIOUEHO" BEIKIIOUaTens 19 B pacueTe Ha ONUH aKT
3aTSHKKU COTIIACHO KOJIMYECTBY AJICKTPOIHEPTHUH, 3alIaCCHHOM B UCTOUHUKe 12 muranus. Hanpumep, kak moka-
3aHO B (ur. 7, 610K 53 KOHTPOJIS MOIIHOCTH PeryiaupyeTr uHTepBa (nepuoq T1 moBTOpPEHUS UMITYIIECOB) MEXK-
ny BpemeHamu ON, B TeUEHHE KOTOPBIX AIEKTPOIHEPTHS MOJACTCSA OT UCTOUHUKA 12 MUTaHUS Ha HATPY3Ky 21, u
PETYIHPYET MPOJOJDKUTENBHOCTE Kaxkaoro Bpemenn ON (mmpuny T2 uMirynbca), B TeUEHHE KOTOPOTO JJICK-
TPOIHEPTHUS TIOJACTC OT UCTOYHMKA 12 MUTaHUS HA HArpy3Ky 21.

Kpome Toro, 6510k 53 KOHTPOISI MOIIHOCTH AETEKTUPYET DJICKTPHUUECKOE COCIMHECHHE MEXIY 3apsIHBIM
TEPMHUHAJIOM 43 ¥ BHEIIHUM HCTOYHUKOM 60 TMUTaHHS M YIPABISAET 3apsAAKON UCTOUHHMKA 12 TUTaHUS Yepe3 3a-
PAOHBIN TepMuHAT 43.

3nmecs B ucTouHUKe 12 MHTaHUA, KOTOPHIH MCIOIB3YeTCsS B a3pO30JHHOM HHTANATOpE 1, ecim 3apsaka u
pa3ps BBEIIONHSIOTCSA B OJHO U TO K€ BPEMs, MOXKET YCKOPATHCS Jerpanalus ucTouyHuka 12 mutanus. Ecmu
3apsiKa U pa3ps BEIIONHSAIOTCSA B OJHO M TO JK€ BPEMsi, CKOpEEe BCEr0 BO3pACTacT TeMIIEpaTypa UCTOYHUKA 12
nmutaHus. [1o 3Toi mpuYuHE CTPYKTypa M COCTaB UCTOYHHKA 12 MUTAHUS MOTYT U3MCHSTHCS U MOXET YCKOPSITh-
csl erpajanus ucToyHuKa 12 muraHus. bonee KOHKPETHO C yUETOM TOTO, YTO a3pPO30JIBHBIA UHTAIATOP 1 BBI-
MOJTHEH MOJJ00HO OOBIYHBIM CHUTapeTaM o (opMe U BeCy, 3aTPyIHUTEIBHO BCTPAUBATE PETYIIATOP TEMIIEPATYPHI
JUTSL ICTOYHHKA 12 MUTAaHUA IO CPABHEHUIO C IPYTHMH JJICKTPOHHBIME yCTporcTBaMu. [103TOMY B a3p030JIbHOM
UHTAIATOpE | MPEeANOYTHTEIBHO HE BBHITIOTHATD Pa3psl U 3apsIKy B OJHO M TO K€ BPeMs, YTOOBI PEryIHpPOBaTh
TeMITepaTypy UCTOYHHMKA 12 muTaHus. boilee KOHKPETHO B ciiydae MPUMEHEHUS JINTUH-MOHHOW BTOPUYHOM Oa-
Taper, B KOTOPOH SBJSIETCS BaXHBIM O€30MacHOE YIIPaBJICHHE, BO3PACTACT HEOOXOAWMOCTh B PETYIHPOBAHHIH
TEeMIepaTyphI.

Kak ommcano BbIIe, a’3p030JbHBIN HHTAIATOP | BEIMONHEH TaK, 9YTO B COCTOSHHH, B KOTOPOM BO3MOYKEH
paspsia McTOYHMKa 12 muTaHMs uepe3 pas3psaHblid TepMuHan 41, BHemHUN HCTOYHUK 60 MHUTaHUS MOXKET OBITh
JNEKTPUYECKU COCIUHCH C 3apsSIHBIM TepMHUHAIOM 43. JIpyruMu CIIOBaMH, a’3pO30JIbHBINA HHraIATOp 1 BBION-
HCH KOHCTPYKTUBHO CIIOCOOHBIM BBIMIOJHSTE 3apsIIKY M Pa3ps UCTOYHUKA 12 MUTaHUS B OJTHO U TO JKE BPEMSL.

Ha 3ToM ocHOBaHMM B COCTOSIHMM, B KOTOPOM 3apsiIHBIA TepMHuHAT 43 ¥ BHEUTHUI UCTOYHUK 60 MUTaHUS
JIEKTPUYECKU COCTUHCHBI, B CIyYae NETCKTHPOBAHUS 3alpoca Ha TCHEPHPOBAHUE adp030Jisi OJIOK 53 KOHTPOJIS
MOIITHOCTH YIPABJISIET 3apsAAHBIM YCTPOUCTBOM 13 W BBIKItOYaTeneM 19 B pexuMe OMUCHIBACMOTO HIDKE KOH-
TPOJIA 3apsAKH/pa3psaa, TEM CaMbIM 3alpelnasi BRITOTHEHNE 3apIIKU U pa3psil UCTOYHUKA |2 MUTaHUS B OJHO H
TO ke BpeMs. OTHAKO OMHMCHIBaeMbIe HIKE HEKOTOPBIE THITHI KOHTPOIIS 3apsIKK/pa3psaa MOTYT OBITH BBITIOJTHE-
HBI KaK TIPOTPaMMBI, KOTOPBIE MOTYT UCIIOJHATH UX, U MOTYT OBITh CUNTAHEI B Oyoke 10 MUTaHUS M MUCTIOTHEHBI
6moxom 10.

KoHTpomns 3apsnku/paspsiaa.

ITepBoiit mpumep.

CornacHO KOHTPOITIO 3apsIKK/pa3psiia MepPBOTro MpuMepa, Kak MoKa3aHo B (UT. 8, B COCTOSHHUU, B KOTOPOM
BHEUTHUH UCTOYHUK 60 MUTAaHUS MPUCOEINHEH K 3apsAHOMY TepMHUHAIY 43, 1ake eciy onepaloHHbIN 0ok 14
JICHCTBYET, OMEpanus Ha OMEpPAIIOHHOM OJoke 14 aHHYIHpyeTcs, W Jake eclid OJOK 51 NeTeKTHpoBaHUS 3a-
Ipoca Ha TeHEpUPOBaHKE adPO30JIs ONPEACISIET 3apOC HAa TeHEPUPOBAHUE adpo30Jst, OJIOK 53 KOHTPOIIS MOII-
HOCTH 3alpeliaeT pa3ps UCTOYHMKA 12 muTaHus depe3 pa3psaHblid TepmuHai 41. MlHaue roBopsi, B YaCTHOCTH,
I/ic BHCITHHUH UCTOYHUK 60 MUTAHUS ¥ 3apsIHBIA TEPMHUHAN 43 3JICKTPUUCCKU COCITUHCHEBI U ICTCKTHPOBAH 3a-
MPOC Ha TEHEPHPOBAHUE adP030JIs, OJIOK 53 KOHTPOIS MOIIHOCTH BBIIIOJMHSIET TONBKO 3apAAKy. DTOT KOHTPOIb
3apsAAKu/pa3psiia 3aBepIIaeTcs, KOra 3aKaHIMBaeTCs 3apsaKa MU KOT/1a BHEITHUH HCTOYHHUK 60 MUTaHus 0TCO-
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SAMHSACTCS OT 3aPsIHOTO TepMUHaia 43.

B cocTosiHuM, B KOTOPOM BHEIIHUN HCTOYHMK 60 MHUTaHUS MPUCOEAMHEH K 3apAJHOMY TepMHHATy 43,
BMECTO OTMEHBI OTIepaIliy, BHIIOJHIEMON Ha ONEpallMOHHOM OJloke 14, U IEeTeKTUPOBAaHUS BIIOXa TaTIMKOM 15
BIIOXa, MOKET OBITh OTKJIIOYEHA T0Java JJIEKTPOIHEPTUN Ha OTEpaIlMoHHbIN OJIok 14 m matyuk 15 Bmoxa. B
STOM CITydae MOXXHO HaJISKHO MPEeNOTBPATUThH (YHKIMOHUPOBAHKE OJI0Ka 51 IEeTEeKTHPOBaHUS 3alpoca Ha TeHe-
pupoBaHUe a3po30Jisi U OJ0Ka 52 NeTEKTUPOBaHUS OTIePaIUH.

[IpennourntensHO, 9TOOBI 070K 53 KOHTPOIS MOITHOCTH MPENOTBpAIAN pa3psAl cpa3y ke MOocie 3aBep-
nreHus 3apsaaku. Kak npasmio, BHyTpeHHEe CONPOTHUBICHNE HCTOYHIKA 12 MTUTaHUS BO BPEMs 3apsIKH SBISACTCS
OoJiee BRICOKHM, YeM BHYTPEHHEE CONMPOTHBIICHHE HCTOYHMKA 12 MUTaHUSA BO BpeMs paspsaa. [loaTromy Temrme-
paTypa UCTOYHHKA 12 MUTaHUS CKOpEe BCETO SBISACTCS OOJiee BRICOKOIM BO BpeMsl pa3psijia, YeM BO BpeMs 3apsii-
ku. [TockosbKy TeMIiepaTypa UCTOUHUKA 12 mUTaHus SIBIIETCS O0Jiee BBICOKOW HEMEICHHO IOCIIC 3aBEPIICHUS
3apsAKH, HEMOMYIICHUEM TCHEPUPOBAHUS adpO30Jsl cpa3y IMOCIC 3aBEPIICHUS 3apSIIKA MOXKHO TPEAOTBPATHTH
JaNbHEHIIee MOBBIICHUE TEMIIEPATYPhl ICTOYHHUKA TUTAHUS.

Kpome Toro, mis 610ka 53 KOHTPOJIS MOIIHOCTH MOYKET MOTPEOOBAThCS BIOX U MHAS OICPAIUs, HEKEIH
BJIOX, YTOOBI T€HEPUPOBATH a3pP030Jb HEIOCPEACTBEHHO MOCIIE 3aBEPIICHHS 3apsaki. UToOB TeHeprupoBaTh a3-
PO30JIb HEMOCPEACTBEHHO IMOCTIE 3aBEPIICHIS 3apAIKH HCTOYHHUKA 12 MUTaHUSA, IPH TPeOOBAHUN HE TOIBKO BIIO-
Xa, HO TaKkKe WHOW OTepaluu, HeXeMH BIOX (HampuMep, BO3ACHCTBYs Ha OMEPAIlMOHHBIN 010K 14), MOXHO
obecreynTh BpeMs, HeoOX0AuMOe 710 Havajia pas3psia.

CoriacHO KOHTPOJTIO 3apsAKU/pa3psiia MEPBOro MpuMepa B COCTOSIHUH, B KOTOPOM 3apsIHBINH TepMuHaT 43
W BHEIIHUH UCTOYHHUK 60 MUTAaHUS HIIEKTPUIECKH COCTUHEHEI, B CITydae IETeKTHPOBAHUS 3allpoca Ha TeHEPHPO-
BaHUE a’pO30Jis OJOK 53 KOHTPOJSI MOIIHOCTHU BBITIOTHIET TOJIBKO 3apsAKy, TEM CaMbIM HAJCKHO MPEIOTBPa-
1asi FTCHEPUPOBAHUE adPO30JIs TaK, YTO 3apsAAKa W pa3psii UCTOUYHUKA |12 MHUTaHUs HE BBHIOIHSIOTCS B OJTHO U TO
ke Bpems. KpoMe Toro, BEITOTHEHHEM TOJIBKO 3apsIIKA MOXKHO 00Jice aKTUBHO 3apsKaTh HCTOYHUK 12 MUTaHUS.

Bropoii npumep.

CornacHO KOHTPOITIO 3apsiIKK/pa3psiia BTOPOTO MPUMepa, Kak MokKa3aHo B Gur. 9, B COCTOSHUH, B KOTOPOM
BHEITHUH UCTOYHUK 60 MUTaHMS MPUCOSAMHEH K 3apsIHOMY TepMuHary 43, B ciydae, korjaa 6ok 51 merekTu-
pOBaHUS 3alpoca Ha TEHEPHPOBAHKE a’pO30JIs OIMpPEesieT 3alpoc Ha TEHEPHUPOBAHHUE adPO30Jis, 3apsaKa Hc-
TOYHMKA 12 TUTaHWUSA 4Yepe3 3apsaHblii TepMuHan 43 mpekpamiaerca. pyrumu cioBamu, 010K 53 KOHTpOJIS
MOIITHOCTH OCTaHABIHMBACT 3apAIKy UCTOYHHKA 12 MUTaHUA depe3 3apsiIHBINA TepMHUHAT 43 B OTBET HA 3allpOC Ha
reHepupoBaHue adposonsd. OmHAKO clexyeT OTMETHTh, YTO 3alpoc Ha TEHEPHPOBAHUE ad3PO30JIs MPEACTABIICT
co0oM omeparmo, KOTopasi MOXKET BBITIOTHITHCS B TO BPeMs, KaK COXPaHACTCS DIEKTPUIECKOE COSAMHEHUE Me-
SKAY 3apSAHBIM TepMUHAIOM 43 ¥ BHEIIHUM UCTOYHUKOM 60 muTaHusl.

Kpome Toro, 6110k 53 KOHTPOJIS MOIIHOCTH HAYMHAET pa3ps UCTOYHUKA 12 MHUTaHUS depe3 pa3psaHbIid
TepMuHal 41 mocine npekpamieHus 3apsaku. JpyruMu cioBaMu, B ciydae, KOTrJa BHEIIHUNA UCTOYHUK 60 muTa-
HUS ¥ 3apSTHBINA TepMUHAT 43 DIICKTPUICCKH COCIUHCHBI U JCTCKTUPOBAH 3aIpOC HAa TCHEPUPOBAHUE a3PO30JIs,
010K 53 KOHTPOJISI MOITHOCTH BBITIOJIHSACT TOJIBKO paspsii. B 3TOM KOHTpole 3apsaku/pa3psiia, KOTAa BIOX 3a-
BEPIIACTCS MM UCTEKACT MPEIBAPUTEIHLHO OMPECIICHHBIN IEPUO]] BPEMEHH, TO €CTh MOCIC MPEKPAICHUs pa3-
psima, MOKeT OBITH OIIATH HadaTa 3apsinka. Kpome Toro, mpu paspsae UCTOUYHUKA 12 mMuTaHUS depes pa3psaHbIid
TepMuHaN 41, MokazaHHOM B QuT. 9, Bo BpeMs mepuona paspsaaa coxpansercs coctosarne ON (BKIIOUEHO), U
MOJKET PerynupoBaThcs ocpeacTtBoM PWM-KOHTpOIIS, KaK OIMMCAHO BHIIIE (TO XK€ CIPaBEIINBO I KOHTPOJIS
3apsIIKH/paspsaa TPEThEro MpuMepa, mokazanHoro B ¢ur. 10).

CornacHO KOHTPOIIO 3apsaKH/pa3psiaa BTOPOTO MpUMeEpa, IIPEKPAMICHUEM 3apsIKA B OTBET Ha BJIOX IMOJIb-
30BaTelsl MOKHO BBHITIOJHATH YIPABJICHUE TaK, YTO 3apsKa W pa3psa UCTOYHUKA 12 MHUTaHUS HE MPOBOMISATCS B
OJIHO U TO ke Bpems. KpoMe Toro, B ciaydae, KOrja BHEIIHUN UCTOUYHUK 60 MUTaHUA U 3apsIHbIA TepMuHan 43
ANEKTPUYECKU COCTUHEHBI U ICTEKTUPOBAH 3allPOC HA TCHEPUPOBAHUE a3PO30JIs, BEITIOIHSICTCS TOJIBKO Pas3psi.
IToaToMy MOXHO YJIOBICTBOPUTH TPeOOBaHUE MoJb30BaTeNst. KpoMme Toro, mocie mpekpaiieHus pa3psaa BHOBb
HaunHaeTcs 3apsaka. [103ToMy MOKHO aKTHBHO IPOBOAMTH 3apSAKY, B TO K€ BPEMs C BBIMOJHCHHEM KOHTPOJIIS
TaK, 4TO 3apsi/IKa ¥ pa3psii HICTOYHHUKA 12 MUTAaHUS HE IPOBOSTCS B OHO M TO )K€ BPEMSL.

Tpetuit mpumep.

CoryilacHO KOHTPOJIIO 3apsAKH/pa3psiia TPEThETro MpuMepa, Kak rmokazano B ¢ur. 10, B cCOCTOSHUH, B KOTO-
POM BHEUTHUI MCTOYHWK 60 MUTaHUS MPUCOETUWHEH K 3apsIHOMY TepMHHATYy 43, B ciydae, koraa Onok 52 je-
TEKTHUPOBAHUS OTIEPALINH OTPEAEIICT OIEePaNio, BEIOIHIEMYIO Ha ONEpallioHHOM OJoke 14, 3apsaka HCTOY-
HUKa 12 muTaHus Yepe3 3apsaaHblil TepMuHan 43 npekpamaercs. JIpyrumu cioBamu, 670K 53 KOHTPOJISI MOIITHO-
CTH OCTaHABIMBACT 3apsAAKy UCTOUYHUKA |2 mMuTaHWA yepe3 3apsIHBI TepMUHAN 43 B OTBET Ha BO3JCiCTBHE Ha
oreparoHHbIN 610K 14. OnHaKo omepanus, KoTopas TpeOyeTcs JUls MpeKpaleHust 3apsAKi HCTOYHUKa 12 mu-
TaHWsI, HC OTPAHUYUBACTCS BO3ACUCTBHEM Ha ONEPAIMOHHBIN ONOK 14 M JOMKHA OBITh TOJBKO ONEpalHUcii, KO-
TOpasi MOXKET BBITIONHATHCS B TO BPEMsI, KAK COXPAHSIETCS ICKTPUISCKOS COCTUHCHHIE MEXKY 3apsIHBIM TCPMU-
HaJjoM 43 ¥ BHEITHUM UCTOYHUKOM 60 rmuTaHwUs.

Kpome Toro, B 3TOM COCTOSHHH, eCJIA OJIOK 51 MeTeKTUpOBaHHS 3apoca Ha TCHEPUPOBAHUE a3PO30JIs OIl-
peAersieT 3ampoc Ha TEHEPUPOBAHKUE a3p030JIs, OJIOK 53 KOHTPOJS MOIMHOCTH HAYMHAST pa3psi UCTOYHHUKA 12
MUTaHUS 9epe3 pa3paaHbiil Tepmunai 41. JpyruMu cioBaMu, 9TOOB TEHEPHPOBATH adPO30JTh MOCIE MPeKparie-
HUS 3apsIKA UCTOYHWKA 12 muTaHus, OJIOK 53 KOHTPOJIST MOIIHOCTH JIOJDKEH TPOBOJIHUTH HHYIO OTIepaluio (BIox
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TMIOJIB30BATEIIs), HEXKENN orepalys (Bo3/ieiicTBIE Ha ONEpallMOHHBIN 050K 14), KOTOpass HHULMHPOBAJIA MpeKpa-
IIEHHUE 3apsIKH UCTOYHMKA 12 muraHus. B 5ToM KoHTpose 3apsaku/paspsizia, Korjna BIOX 3aBepliaeTcs MU HC-
TEKaeT MPEIBAPUTEIFHO OTPENeICHHBIN ePHOA BPEMEHHU, TO €CTh IOCIe MPEKPAICHNS Pa3psAaa, MOXKET OBITh
BHOBPH HadaTa 3apsiKa.

OmHako B X0/€ 3apsSAKH FIIN KOT/Ia 3apsiika HayaTa BHOBb, MOXKET OBITH OTKIIIOYCHA IT0JIa4a IEKTPOIHEP-
UM Ha JaT4uK 15 Baoxa. B 3ToM ciaydae MOXHO NPerIOoTBPaTHTh PACXOMOBAHKE JCKTPOIHEPTHH, KOTOpas CO-
XpaHseTcs B HCTOYHHKE |2 MUTaHuUs, B TO JK€ BPEeMs HA/IC)KHO TPEAOTBPAIas BEIIOIHEHHUE 3apSAKH U pa3psaa B
OJTHO M TO YK€ BPEM.

CornacHO KOHTDOJIIO 3apsiIKU/pa3psiaa TPEThEro IpUMepa, YTOObI TeHepHUpPOBaTh a3p030JIb MOCIe MpeKpa-
IIEHHS 3aps/IKK UCTOYHUKA 12 mutaHus, TpedyeTcsl nHas onepanus (BIOX IMOJH30BaTEN), YeM oreparus (Bo3-
JICWCTBHE Ha OTNIEPaLlMOHHBIA OJIoK 14), KOTOpas MHUIIMHpOBaJa NPEKpalleHNe 3apsAAKA HCTOUYHHUKA 12 MUTaHUS.
IToaTomy B TO BpeMsi Kak MOKHO OTPAaHHYHUTH BEITIOJTHCHUE 3aPSIKH M pa3psiia HICTOYHUKA 12 IMHUTaHUS B OJHO U
TO € BPEMsi, MOXKHO NPEJOTBPATUTh I'CHEPUPOBAHIE a3PO30JIsl, BEI3BAHHOE OIMIMOOYHBIM BO3JEHCTBHEM Ha OIIe-
paunonHsIi 610k 14. Kpome Toro, mocie npekpamieHus paspsiia MoKeT ObITh BHOBb HauaTa 3apsiika. [lostomy
MOJKHO aKTHBHO BBITIOJHSTH 3apSAIKY, B TO )K€ BpeMs MPOBOJIS KOHTPOJb TaK, UTO 3apsaKa U pa3psa] UCTOUHHKA
12 nuTaHusA HE BBITIOIHSIOTCS B OJHO M TO K€ BPEMSL.

YeTBepThiil mpumMep.

CorylacHO KOHTPOJIIO 3apsAKu/pa3psiia 4eTBEPTOTO MpUMepa, Kak Mmokazano B ¢ur. 11, B cocTosHUY, B KO-
TOPOM BHEUTHHI MUCTOYHUK 60 MUTaHWS MPUCOCIWHEH K 3apsaHOMYy TepMuHary 43, B ciydae, koraa 6mok 51
JIETeKTHPOBAHIS 3aIIpoca Ha TEHEPUPOBAHKE a3P0O30JIsI OIPEACIIICT 3alIpOC Ha TeHEPHPOBAHUE a3P0O30IIs, Pa3psia
W 3apsijiKa BBINIOJHAIOTCS IoliepeMeHHo. [IpyruMu cinoBamu, B pexkxume PWM-koutposst 610k 53 KOHTpOIA
MOIITHOCTH OCTaHABJIMBACT 3apPSIKY, KOTJa BKIIFOUACTCs BBIKIIIOYATEb 19, U BBIMOTHSICT 3aps/IKY, KOT/Ia BBIKITIO-
yaTelsb 19 BeIKIIOUYaeTcs.

CornacHO KOHTPOJIIO 3apsIKn/paspsiia YeTBEpTOro NpuMepa B ciydae, KOr/a BHEIITHUNA UCTOYHUK 60 mu-
TaHMS W 3apSAHBINA TepMUHAT 43 HJIEKTPHYECKH COETUHEHBI M IETEKTUPYETCS 3alpoc Ha TeHEPUPOBAHUE a3po-
301151, pa3pAn M 3apsaKa BBITOJIHSIIOTCS ITOIEPEMEHHO, B PE3yabTaTe Yero B TO BPEMs KaK YIPaBICHHE MOXET
BBITTOJTHATRCS TaK, YTO 3apsiika U pa3ps] UCTOYHHUKA 12 MUTaHUS HE IPOBOAATCS B OHO M TO K€ BPEMs, MOKHO
WCTIOJTHATH 3apSAIKy UCTOYHHKA |2 MUTaHWS U YAOBICTBOPATH TPeOOBAHNE ITOJIB30BATENS B OIHO H TO )K€ BPEMSL.

[IaTe1ii mpumep.

B Tumax KOHTpoOJIS 3apsiIku/paspsanga MPUMEpPOB OT BTOPOTO 0 YETBEPTOTO, YTOOBI MCIIONHUTH MEPeKIIo-
YeHHUE C 3apslIKH Ha paspsa, TpeOyeTcs BAOX TOJb30BATENs W/WIM BO3ICHCTBHE HAa OTEPAIMOHHBIN OlOK 14;
OJTHAKO, JIaXKe IS TIEPEKIIFOUCHHUS C pa3psia Ha 3apsiiKy MOXKET ITOTpe0OBaThCs IIPEIBAPUTEIBHO ONpeIeTICHHAs
oreparysi. [IpenBapuTensHO onpenesieHHast onepanus IpeacTaBisieT coOOl BO3JEHCTBHE Ha ONEpanvuOHHBIHA
Omok 14, Takoe Kak HaKaTWe Ha OMCPAIlMOHHBIN OJIOK 14 MM Ha)kaTUE U YACPKUBAHHE OMCPAIHOHHOTO OJI0Ka
14 B HaxkaTOM coCTOSIHMH. [10CKONBKY TpeOyeTcsl MpeaBapUTENbHO ONpeIeNIeHHas ONepaliysi, YTOObI IPOBECTH
MEepeKITIOUEHIE C 3apsAAKA Ha paspsi W/HWIM Y4TOOBI BHINOJIHHUTE NEPEKIIOUCHHE C paspsaa Ha 3apsiiky, MOXHO
MPEJOTBPATUTH BBHITIOTHEHUE 3apsIIKU U pa3psa NCTOYHUKA 12 MUTaHUS B OJHO U TO XK€ BPEMsI M MOXKHO TIOJa-
BUTH AeTpafanuio uctouHnka 12 nutanus. [IpenBapuTensHO ompeeNeHHas onepamnys He OTpaHHIUBAcTCs BO3-
JISHCTBUEM Ha OTICpAIlMOHHBIN OJIOK 14 M HOIDKHA OBITH TOJBKO OIEpaIfei, KoTopas MOXKET OBITh BHEITIOJNHEHA B
TO BpEMs, KaK COXPAHICTCS JIEKTPHUUECKOE COSANHEHHE MEXIY 3apsIIHBIM TepMHUHAIOM 43 W BHEIIHUM HCTOY-
HUKOM 60 TIHTaHS.

IlecToit mpumep.

YroOBbI MPOBECTH MEPEKIIOUCHNE C 3apsIIKN Ha paspsill, BMECTO BJIOXa MOJIb30BATENs W/UIH NPEIBapUTEIIb-
HO OIIpEZEIeHHO} omepalyy, KOTopas MOXKET ObITh BBIIIOJIHEHA B TO BPEMsI, KaK COXPAHSICTCS DIIEKTPHUYECKOE
COEIMHEHUE MEXAY 3apsAHBIM TEPMUHAIOM 43 M BHEIIHMM HUCTOYHHKOM 60 NMHUTAaHUS, MOXET IOTPeOOBaTHCS,
YTOOBI MCTEKJIO MPEABAapPUTEIHLHO OlpeaeneHHoe BpeMs. Kpome Toro, naxe Ui NMEpEKIIOYEHUs C paspsaa Ha
3apsIIKy, MOJKET HOTpeOOBaThCS, YTOOBI UCTEKIIO MPEABAPUTEIBHO OINpeieleHHoe BpeMs. B ycinoBusx HeoOxo-
JMMOCTH B TOM, YTOOBI HCTEKJIO MPEIBAPUTEIHHO ONPEEIICHHOE BPEeMsl, YTOOBI IIPOBECTH NEPEKIIIOUCHHE C 3a-
PSAAKH Ha pa3psa WA 9TOOBI IPOBECTH MEPEKITIOUEHHE C pa3psia Ha 3apsIKy, MOKHO TIPEAOTBPATHTD BHITION-
HEHHE 3apsAIKd U pa3psiia ICTOYHUKA |2 MHUTaHWA B OJHO M TO K€ BpEMs W MOKHO ITOJIaBUTH JCTPaIanuio ¥c-
TouHmKa 12 muranus. [IpenBapuTeNsHO ONpeieIeHHOE BPEMS MOXKET U3MEPSATHCS TAHMEPOM.

Moauduxarmm.

B Tumax xoHTpOIS 3apsaKku/paspsaa IPUMEpOB OT BTOPOTO 0 YETBEPTOTO B CIydae, KOT/a BHEIIHUHN HC-
TOYHUK 60 TUTaHMSI U 3aPSAHBINA TepMUHAT 43 DJIEKTPUIECKU COSTUHEHBI U JIETEKTUPOBAH 3aIpoc Ha TEHEPHPO-
BaHME adp030JIsl, ICTOYHMK 12 MHUTaHMS MOXKET OBITh pa3pspKeH AT 1T0JIauy SJIEKTPOIHEPTHY Ha Harpys3ky 21. B
9TOM CIIy4ae 3JIEKTPOIHEPTHsI MOXKET HOABOIUTHCS HANIPSIMYIO OT BHEITHETO UCTOYHHMKA 60 MUTaHMS Ha HArpy3-
Ky 21.

YroOb! 00ecieunuTh BO3MOXHOCTh TIOABEACHUS 3JIEKTPOIHEPTHU OT BHEITHETO NCTOYHHMKA 60 MuTaHus He-
MIOCPE/ICTBEHHO Ha Harpys3ky 21 yepes paspsaHblii TepMuHaANI 41, Kak noka3aHo B ¢ur. 12, MoxeT ObITH mpeny-
CMOTPEH BBIKIIIOYATeNb 44 1711 OTKIIOYECHUS] UCTOYHMKA 12 MUTaHMS B CXEMe JUISl JJIEKTPUUECKOTO COSTMHEHUS
BHEITHero uctounnka 60 muranus u Harpy3ku 21. Ecim BeikimtouaTenb 44 BBIKITIOUECH M BKITIOUSH BBIKITIOYATEITH
19, cTaHOBHUTCS BO3MOXHBIM TTOBEICHHE DJICKTPOIHEPTHH OT BHENTHETO UCTOUHMKA 60 mUTaHus K Harpyske 21.
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[TosTOMy MOXHO M30€KaTh PacX0JOBaHMS JIEKTPOIHEPIUU U3 UCTOYHMKA 12 mUTaHMS.

OpHako Hacrosiiiee M300peTeHHe He OTrpaHMYMBACTCS BBINICONMCAHHBIM BapHaHTOM OCYIIECTBICHUS H
MOTYT OBITh Ha[JICKAIIUM 00pa3oM cIeTaHbl MOAN(UKAIINH, YCOBEPIICHCTBOBAHUS H T.1I.

Hampumep, uuciio oneparmoHHbIX OJOKOB 14 He OrpaHMYMBAETCS OJHUM M MOTYT OBITh JIBa WK OoJiee, U
OTIePALIMOHHBINA OJIOK, MCTIONIB3YEeMBIi IJIsl aKTUBHPOBAHUS W OTKIIIOUECHHUS Oyioka 50 ympaBieHHs, U OTIepanioH-
HBIH OJIOK, JEHCTBYIOMNI IS MEPEKITIOYCHNS OT 3apsAAKH Ha pa3psi WIK IS IepeKIIoueHus ¢ pa3psia Ha 3a-
PSAKY, MOTYT Pa3In4aThCs MEXIY COOO.

B aTOM omrcaHum pacKpBITHI, IO MEHBIIEH Mepe, cieaytomntue actekThl (1)-(22) nzobpeTeHus.

(1) Biiox nmuTaHus AJ1s1 a3P0O30JIEHOTO UHTAIATOPA, BKITFOYAFOIIU I

OJIOK TUTAaHHS,

3apsITHBIA TEPMUHAJ, KOTOPHII BBIITOJHEH C BO3MOXXHOCTBIO DJIEKTPUYECKOTO MTPUCOEANHEHNS K BHEIIHE-
MY UCTOYHUKY MUTaHMsI, CHOCOOHOMY 3apsDKaTh HCTOYHUK ITUTAHUS,

Ppa3psAHBINA TEPMHUHAJ, KOTOPHII BEIITOIHEH C BO3MOXKHOCTBIO AJIEKTPHUYECKOT0 MPUCOSINHEHUS K Harpy3Ke
JUISI TEHEPUPOBAHUS a3pO30JIsl M3 NCTOYHHUKA a3P030JIsl U SIBIISIETCS OTJCIBHBIM OT 3apsiTHOTO TEPMHUHANA; U

OJIOK ympaBiIeHHUs, KOTOPBIN NpenHa3HaueH I JeTeKTHPOBAHUS 3alpoca Ha TEeHEPUPOBAaHUE a’pO30JIl U
PeryIupoBaHUs pa3psAaa UCTOYHUKA MUTAHMSA Yepe3 pa3psAHBIA TepMUHAI U 3apSAIKH HCTOYHHUKA IUTAaHHUS depes
3apsAAHBIA TEPMUHAT, TPHIEM

OJIOK MUTaHUA BHITIOJIHEH TaK, YTO BHEITHUH MCTOYHUK MUTAHUSA MOXKET OBITh AJICKTPUIECKH ITPUCOCTNHECH
K 3apsTHOMY TEpMHHAIy B COCTOSHHH, B KOTOPOM BO3MOXKEH Pa3psi MCTOYHWKA IMHTAHHS dYepe3 pa3psmIHbIid
TEPMHUHAII, H

OJI0K ynpaBlieHHs! TPOM3BOAMT YIPABJIEHUE TAK, YTO 3apsiKa U pas3psi HE BBHIMOJIHSIIOTCS B OJHO M TO XKe
BpeMs B Cilydyae, KOTJa OJIOK yIpaBiIeHHs IETEKTUPYET 3alpoC B COCTOSHHUM, B KOTOPOM 3apsITHBIN TEpMUHAT U
BHEUTHNH NCTOYHUK ITUTAHUS JJICKTPUUECKH COCTUHEHBI.

CornacHo 1.1, B cirydae IeTEKTUPOBaHHS 3aIpoca Ha I€HEPUPOBAHKE a3pO30Jisl B COCTOSIHUM, B KOTOPOM
3apsITHBIA TEPMUHAT M BHEIIHUH MCTOYHUK IUTAHUS ICKTPUUSCKH COCIUHEHBI, OJIOK YIpaBIeHHs MPOU3BOAUT
yIpaBJIeHHE TaK, YTO 3apsKa U pa3ps HCTOUYHUKA MUTAHUS HE BBIIOTHSIIOTCS B OJHO M TO e BpeMs, 6Jaromaps
YeMy MOYKHO NPEIOTBPATUTH ETPalalliio HCTOYHHUKA MUTAHMS.

2. Byiox muTaHus corsacHo 1.1, B KOTOpoM

K 3apsIHOMYy TEPMHHAIY MOXKET OBITh NPHUCOCIWHEH 0 MeHbmied mepe oaumH u3 USB-tepmunana,
MukpoUSB-TepMuHaia u koHHekTopa Lightning.

CornacHo 1.2, TIOCKOJBKY BO3MOXKHO TPHCOEINHEHNE K 3apsAAHOMY TEpMUHATY II0 MEHBIIEH Mepe OJHOTO
n3 USB-tepmunana, MmukpoUSB-TepmuHana n konnekTopa Lightning, MOXXHO 3apspkaTh UCTOYHHK MHUTAHUS OT
BHEIITHEr0 NCTOYHHUKA MUTAHHS 10 YHUBEPCAILHOMY Kabeltto.

3. baok nuTaHus cOrnacHo .2, mpu4eM

OJIOK TIMTaHUS SBISIETCS MIPOTSHKEHHBIM B IIPEJIBAPUTEIBEHO ONPEAEICHHOM HallpaBICHUH,

Ppa3psAHBIN TEpMHHAI Pa3MEIleH Ha OJJHOM KOHIIE B IPEIBAPUTEIIHHO OINPEIeJICHHOM HAIPaBICHUH, U

3apsTHBIA TEPMHUHAI pa3MenieH Ha OGOKOBO IMOBEPXHOCTH JPYroro KOHIA B MPEABAPUTENIHLHO ONpeesIcH-
HOM HaIlpaBJICHHUH.

CorytacHO 1.3, TIOCKOJIBKY 3apsIHBIA TEpMUHAI pa3MelleH Ha OOKOBOW TMOBEPXHOCTH JPYTOd KOHIIEBOM
YacTH Ha MPOTHBOIOJIOXKHOI CTOPOHE OTHOCHUTEIHHO Pa3psAHOTO TEpMUHANA, MOKHO yIEp>KUBATh OJIOK IHTa-
HUS B CTOSTIEM IOJIOKEHHUHU BO BpeMs 3apsaku. Kpome Toro, 1o cpaBHEHHUIO ¢ CHUTYalueH, TAe 3apsSaHbIi TepMHU-
HaJI pa3MemnaeTcsl Ha HIKHEH MOBEPXHOCTH, TOYTH HE HAJIO MPUJIATaTh YCUIIKE JJIS BCTaBIICHUS/ yAalIeHNs Kabe-
JIsL OT BHEIIHETO NCTOYHHKA NHUTaHusl. [109TOMy MOKHO NMPeIOTBPATHTh MOBPEKACHHE 3apsAHOT0 TEPMHUHAJA.

4. biiok muTaHus COryiacHo 1.1, B KOTopoM

3apsITHBIA TEPMHUHAN TIPEJICTABISIET COO0M Y4acTOK MpreMa 3JIeKTPOIHEPTUH, CIIOCOOHBIH ITOTydaTh dJIeK-
TPOJHEPIUIO OT BHEITHETO HCTOYHUKA ITUTAHHUS B OECKOHTAKTHOM PEXKHME.

CornacHo 1.4, TIOCKOJIBKY 3apsAHBIH TEPMHHAI MPEACTaBIsieT cOOOH ydacTOK MpHeMa 3JIEKTPOIHEPTHH,
CIIOCOOHBIH TTOJTy4aTh 3JIEKTPOIHEPTHIO OT BHEIIHEr0 MCTOYHHKA IMHUTAHMS B OECKOHTAKTHOM DPEXHUME, MOXKHO
3apsHKaTh UCTOYHWK NMUTAHUS O3 BCTaBJICHUS W yAaJeHHS Kabes OT BHEITHEro MCTOYHUKA muTaHus. [lostomy
MOJKHO TIOBBICUTE YIOOCTBO IS TIOJIH30BATEIIS.

5. biok nutanus coraacHo JII000MY M3 il 1-4, B KOTOpOM

OJIOK yIpaBJIeHHUS BBITIOIHEH JJIS1 HEIOMYIICHUS Pa3psiAa HEIOCPEACTBEHHO TI0CIIE 3aBEPIICHAS 3apsIIKH.

CormnacHo 1.5, TTOCKOJIBKY TeMIIepaTypa NCTOYHHUKA THTAHUS SBISETCS BBICOKON HEITOCPEICTBEHHO IOCTE
3aBEpIICHHS 3apsIKH, MPEIOTBPALICHHEM T€HEPUPOBAaHUS a’pO30JIs HETOCPEACTBEHHO IIOCIIE 3aBEPIICHHS 3a-
PSIKH MOKHO TIPEJIOTBPATHTH JAJIbHEHIIIee BO3pacTaHUE TEMIIEPATypbl NCTOYHHUKA ITUTaHHMSI.

6. Bitok muraHus coriacHo Jirobomy 13 L. 1-4, B KOTOpoM

Jutsl OJIOKa ynpaBlieHHsl TpeOyeTcsl BIOX M ONepanus, OTJIMYHas OT BJ0Xa, YTOOBI TEHEPUPOBATh a3pP030JIh
HETOCPEICTBEHHO TOCIIE 3aBEPILCHNUS 3aPsIIKH.

CornacHo 11.6, OCKOJIBKY TeMIlepaTypa HCTOYHHKA IIUTaHUS HEMOCPEACTBEHHO IIOCIIE 3aBEpIICHHS 3apsi/I-
KU SIBJISICTCS] BBICOKOM, TO YTOOBI T€HEPUPOBATh a3p030Jb HEMOCPEACTBEHHO IOCIIE 3aBEPILCHNUS 3apsAKH NCTOY-
HUKa THTaHWS, B JOIOJHEHHE K BIOXY, TpeOyeTcs omepanus, OTIIMYHAS OT BAOXa, COOOPa3HO YeMy MOXKHO
obecrieunTh BpeMs 10 Hadaia paspsja.
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7. Biiok nuTanus cOraacHo M.5 Win 6, TOMOTHUTEIFHO BKIIOYAIOIIUN

3apsiTHOE YCTPOIMCTBO, KOTOPOE CIIOCOOHO PEryJIMpOBaTh 3apsAHYI0 MOLIHOCTD, ITOJIBOJUMYIO OT 3apsiIHO-
TO TepMHUHAJA K HCTOYHUKY ITHTAHHS.

CormnacHo 11.7, TOCKOJBKY OJIOK TUTAaHUS BKIIOYACT 3apsAIHOE YCTPOWCTBO, MOYKHO CHETATh HEHYXHBIM 3a-
PSIHOE YCTPOMCTBO IUIS BHEUTHETO MCTOYHHMKA MUTaHUA. KpoMe TOTo, MOCKONIBKY HET HEOOXOIUMOCTH B HAJIH-
YUH CHENHATBHO MPEeTHA3HAYECHHOTO 3apSIHOTO YCTPOUCTBA, PACIIHPAIOTCS BOZMOKHOCTH 3apSAKH.

8. biiok mutanus coraacHo JF000MY M3 il 1-7, B KOTOpOM

OJIOK ynpaBJICHHS MIPEKpAINaeT 3apsAaKy B OTBET Ha JETEKTHPOBAHHUE MPEIBAPUTEIHLHO ONPEICICHHON OTe-
paIyu, KOTopas MOXET BBIIIOJIHATHCS B COCTOSIHHU, B KOTOPOM COXPAHSACTCS AIEKTPHUCCKOE COSIHMHECHIE MEKITY
3apsAAHBIM TEPMUHAJIOM U BHEITHUM UCTOYHUKOM MTUTAHUS.

CornacHo 1.8 OJIOK yIpaBJICHUS MPEKPAIIaeT 3apsaaKy B OTBET Ha NETCKTHPOBAHUE MPEIBAPUTEILHO ONpe-
JICIICHHOM OTepaIiu, KOTopasi MOXET BBITIOJHATHCS B COCTOSIHUM, B KOTOPOM COXPAHSIETCS DJICKTPUIECKOE CO-
CAMHCHUE MEXY 3apsIHBIM TCPMHHAJIOM M BHEIIHAM HCTOYHHKOM IHUTaHUS, TEM CAMBIM BBIMOJNHSS YIpaBie-
HUE TaK, 9YTO 3apsiIKa U pa3psii HICTOYHHKA MATAHUS HE MIPOBOIATCS B OJTHO U TO XK€ BpEMsI.

9. Biok mUTaHUs COTIACHO 1.8, JOTIOTHUTENFHO BKITFOTAOIITIHA

OTIepaIlMOHHBIN OJIOK, Ha KOTOPBI MOYKET BO3JICHCTBOBATH TOJIb30BATENb,

IIpUYEeM MIPEABAPUTEIHFHO ONpeesieHHast OIepanys IpeAcTaBIsieT co00H BO3IEHCTBHE HAa ONEPAlMOHHBINA
O1OK.

CorutacHo 11.9, OJIOK yIIpaBJIeHHS MPEKPAIIaeT 3apsaKy B OTBET Ha BO3JCHCTBHE Ha OMEPAIMOHHBIA OJIOK,
TEM CaMbIM BBITTOJHSS YIIPaBJICHHUE TaK, YTO 3apsIKa W pa3ps UCTOYHMKA ITUTAHUSA HE IPOBOIATCA B OJHO U TO
KE BpeMsl.

10. brok nuTaHus COriacHo M.9, B KOTOPOM

JUIs OJIOKa yIpaBJiCHUS TPeOyeTcs omepanusi, OTIUYHAS OT MPEABAPUTEIBHO OMPEACICHHOW Olepallvy,
YTOOBI TEHEPUPOBATH a3P0O30JIb MOCIE MPEKPAIICHIS 3aPsAKH UCTOYHUKA TTUTAHUS.

Cornacuo 11.10, 4TOOBI TEHEPUPOBATH a3P0O30JIb MOCIE MPEKPAIICHUS 3aPSIKA UCTOYHUKA MUTAHUS, OJIOKY
yrpaBieHus TpeOyeTcs omnepariis, OTIINIHAS OT IPEABAPUTEIHHO ONIPEIeIeHHON OIepaliy, COoOpa3Ho dyeMy, B
TO BpeMs KaK MOYKHO BBITIONHATEH YIPABJICHHE TaK, YTO 3apsAOKa W pa3psa NCTOYHHKA MUTAHMSA B OJHO U TO XK€
BpeMsI HE BBITIOIHSIETCS, MOKHO MPEJOTBPATUTh TCHEPHPOBAHNE a3PO30JIsl, BBI3BAHHOE ONIMOOYHBIM BO3IEHCT-
BHEM Ha OIEPAITHOHHBIN OJIOK.

11. brok nutanus cornacHo 1.9 wim 10, B KoTOpOoM

BO3ZICHCTBUE HA ONEPAIMOHHBIN OJIOK, BRITOTHEHHOE, KOTAa OJIOK MHUTaHHS OTKIIIOYCH, aKTHBHPYET OJOK
YIpaBJICHUS.

CornacHo 1.11, MOCKOJNBKY ONEPalMOHHBIN OJOK JJIsi aKTHBUPOBAHUS OJIOKA YIPaBICHUS TAKXKE HCIIOJb-
3yeTcs KaK OTEPAIlMOHHBIA OJIOK, BBITIOJHEHUE BO3JICHCTBUSA Ha KOTOPHIH MHUIMHUPYET MPEKpAIICHUE 3apsSaKH,
MOJKHO MPEIOTBPATHTH TO, YTOOBI OJOK MUTAHWS CTAHOBHIICS YCIOXKHEHHBIM. KpoMe TOTO, MOXHO OTPaHUYHTH
BO3paCcTaHHE CTOMMOCTH, BECa U pa3Mepa adpo30JIbHOTO UHTAISITOPA.

12. bnok nuTaHus COriacHo 1.8, B KOTOPOM

MIpeaBapUTEIHHO ONpeIeIeHHAs OTIepanus IPEACTaBIAeT cOO0H BIOX ITOIB30BATENS.

CorutacHo 11.12 6510K ynpaBlieHUs MPEKpaInaeT 3apsAaKy B OTBET Ha BIIOX ITOJIB30BATENS, TEM CaMbIM OYIy-
YU CIIOCOOHBIM BHINIOJIHATH YTIPABICHHUE TaK, YTO 3apsAAKa M pa3psa HCTOYHUKA MUTAHUSA HE MPOBOIATCA B OJTHO
U TO K€ BpeMsl.

13. biok nmuTaHus corIacHo JiTobomy 13 Mmi.8-12, B KOTOpOM

OJIOK yIpaBJICHUS BO3OOHOBIIACT 3apsIKy MOCIE MPEKpaIeHIs pa3psa.

CornacHo 11.13, MOCKOJBKY OJIOK YIpaBJICHUS BO30OHOBISCT 3apsIKY IOCIE MPEKPAIICHUs pa3psiia, MOXK-
HO aKTHBHO IPOBOJIUTH 3apsIIKy, B TO e BPEMs BBIMOJHSS YIIPABICHUE TaK, YTO 3apsjKa U pa3ps UCTOYHHKA
MUTAHUS HE IPOBOJATCS B OJTHO U TO JKE BPEMS.

14. bnok nuTaHUs coryIacHO JI000MY U3 M. 1-7, B KOTOpOM

B CJydYae, KOT/Ia BHEIIHWN MUCTOYHUK MUTAHUS M 3apSIHBIN TEPMHHAT AJICKTPHUYCCKU COCAUHEHBI U OJIOK
YIpaBIEeHUS IETCKTHPYET 3aIpoc, OJIOK yIPaBICHHS BEIIOIHSACT TOJIBKO 3apAAKY.

CornacHo 1.14 B ciay4ae, KOrJa BHEITHHN WCTOYHWK NMUTAHWUA W 3apSAHBIA TEPMUHAI AJIEKTPHUYECKH CO-
eAWHEeHBI U OJIOK yIpaBleHUS ACTEKTUPYET 3aIpoc Ha TEHEPHUPOBAHKE a3p030Iid, OJOK YIpaBICHUS BBIIOIHIET
TOJIBKO 3apS/AKY, TEM CAMbIM OyIy4H CIOCOOHBIM aKTHBHO 3apsKaTh HCTOUHUK ITHTAHS.

15. brok muTaHus COTIacHO JIToOoMy 13 MIl.1-7, B KOTOpOM

B CiydYae, KOT/Ia BHEIIHWH MCTOYHUK MUTAHUSA M 3apAIHBIN TEPMHUHAI 3JIEKTPHUSCKH COSAWHEHBI M OJOK
VIpaBJICHUS NETCKTHPYET 3a1poc, OJOK yIPaBICHUS BEIIOIHSICT TOIBKO pa3psl.

CornacHo 1.15 B ciy4ae, Korjja BHCITHHN WCTOYHUK MUTAHUS U 3aPSIHBIA TEPMUHAI AJICKTPHYCCKH CO-
CJIMHEHBI U OJIOK YIpaBICHUS JACTEKTUPYET 3alpoc Ha TEHEPUPOBAHKE a3p030Jis, OJOK YIMPaBICHUS BBHIOIHSICT
TOJIBKO pa3psjl, TEM CaMbIM OYAy4d CIIOCOOHBIM YAOBJICTBOPUTH TPEOOBAHHUE MOTB30BATEIIS.

16. bnok nuTaHus coryiacHO JIr000MYy 3 M. 1-7, B KOTOpOM

B CJydYae, KOT/Ia BHEIIHWN MUCTOYHUK MUTAHUS M 3apSIHBIN TEPMHHAT AJICKTPHUYCCKU COCAUHEHBI U OJIOK
YIOpaBIEHUS NETCKTHPYET 3ampoc, OJIOK YIpaBICHUS ITOABOINUT HICKTPOIHEPTHIO OT BHEUTHETO MCTOYHHKA ITH-
TaHWS K HATPYy3Ke Yepe3 pa3psAHbIA TepMHUHAI.

-9.



038197

CornacHo .16, B cay4ae, KOrJa BHEIIHUN MCTOYHWK ITHTAHWS W 3apsTHBIA TEPMHUHAT ICKTPHUECKU CO-
CJIMHEHBI U OJIOK YIPaBJICHUS JNCTEKTUPYET 3alpoC Ha TCHEPUPOBAHHE adpO30Jsd, OJIOK yIPaBICHUS TOABOIMUT
3JIEKTPOIHEPTUIO OT BHEITHETO MCTOYHHKA TUTAHM K HArpy3Ke uepe3 pa3psaHbIA TepMUHAI, TEM CaMbIM OyIry-
YH CIIOCOOHBIM M30€raTh PacXoJ0BaHHUE MIEKTPOIHEPTUH U3 HCTOYHHUKA TUTAHUS.

17. brok muTaHus COTIIACHO JIT0OOMY 13 IIl. 1-7, B KOTOpOM

B CiydYae, KOT/Ia BHEIIHWH MCTOYHUK MUTAHUSA M 3apSIHBIN TEPMHUHANI SJIEKTPHUCCKU COSAWHEHBI M OJOK
YIpaBIEHUS IETEKTHPYET 3a1poc, OJIO0K yIpaBICHHS MTOTIEPEMEHHO BBITOTHICT PAa3psa U 3apsIKy.

CornacHo 1.17 B ciydae, Korja BHEIIHWA MCTOYHUK TMHUTAHUS W 3apSIHBIA TEPMUHAT JIEKTPUIESCKH CO-
CJIMHEHBI U OJIOK YIPaBICHHS NETCKTHPYET 3aIpOC Ha TCHEPUPOBAHUE a3PO30JIs, OJIOK YIPaBICHUS MOMCPEMCH-
HO BBITIOJIHSACT Pa3psill U 3apsAAKy, TEM CaMbIM OyIydd CIIOCOOHBIM HCHOJHSTH 3apsIKy MCTOYHHWKA IMHTAHHS U
YIOBJICTBOPSTH TPEOOBAHUE MTOJIL30BATENS B OJTHO U TO K€ BPEMSL.

18. Croco0 ympaBieHus OJIOKOM HMHUTAHUS IS a9PO30JIHHOTO WHTAIATOPA, IPUYeM OJIOK MUTAHHS BBITON-
HCH TaK, YTO BHCIIHHUI MCTOYHHK ITHTAHWS MOYKET OBITH JJCKTPUYCCKU COCIAMHEH C 3apsSIHBIM TCPMHHAIOM B
COCTOSIHUHU, B KOTOPOM BO3MOXCH pa3ps UCTOYHUKA MMUTAHHS Yepe3 pa3psIHBIA TEPMUHAIN, MPHYEM CIOCO0
YIpaBICHUS BKIIOYACT

3aIpelieHne BRIOTHEHNS Pa3psAaa NCTOYHNKA TUTAHUS Yepe3 pa3psiIHbIi TePMHUHAN U 3apIAIKy HCTOYHHUKA
MUTaHUS Yepe3 3apsAAHbBIA TEPMUHAI B OJTHO U TO )K€ BPEMs B CiIydae, KOTr/ia AETEKTUPOBAH 3aIpoc Ha TCHEPHPO-
BaHHUE a’3PO30JI1 B COCTOSIHUHM, B KOTOPOM 3apsSAHBIA TEpMUHAI W BHEIIHUH MCTOYHWK MHUTAHUS 3JICKTPUUECKU
COCIIITHEHBI.

CornacHo 11.18 B ciydae, Korja 3ampoc Ha TeHEpUPOBAaHHUE ad3p030JIsl IETEKTHPOBAH B COCTOSHHH, B KOTO-
POM 3apsIHBI TEPMUHAT W BHEIIHWN MUCTOYHUK MUTAHUS AJICKTPHUYCCKU COCAWHEHBI, 3alpeIIacTcs 3apsaKa U
pa3psa UCTOYHUKA THTAHKS B OJHO U TO K€ BpPeMs, COOOpa3HO YeMy MOXKHO MPEIOTBPATUTH NETPaTaIUI0 UC-
TOYHHKA MMATAHHUS.

19.Vupasinstonias nporpaMma, KOTopas MpeIHA3HAYCHA Ui OJOKa MHUTaHWs a3pO30JbHOTO HWHTAISTOPA,
npu9eM OJIOK MATAHMS BBIMOJIHEH TaK, YTO BHEIHUH UCTOYHHUK MATAHUS MOXKET OBITh SJICKTPHUUCCKU COCIUHCH C
3apsAAHBIM TEPMHUHAIOM B COCTOSIHHH, B KOTOPOM BO3MOXKEH pa3ps] NCTOUYHUKA MUTAHUS Yepe3 paspsIaHbIA Tep-
MHUHAJI, ¥ KOTOpas IpeaHa3HavYeHa I UCTIOTHEHUS] KOMIIBIOTEPOM

CTaIu¥ YIPaBICHUS IS 3aIPEIIeHUs BRITOJHEHHUS pa3psiia UCTOYHWKA MUTAHUS depe3 pa3psIHbIil Tep-
MUHAJ ¥ 3apSAKH HCTOYHUKA MUTAHUS Yepe3 3apsaHbI TEpMUHAI B OJHO M TO )K€ BpeMs B cliydae, KOTaa JeTeK-
THUPOBAH 3aIpOC HAa TCHEPHPOBAHNE a3PO30JsI B COCTOSHUH, B KOTOPOM 3apsSIHBIN TEPMIHAT M BHEITHHHA HCTOY-
HUK ITUTaHWS YIEKTPHYECKH COSTNHEHEI.

Cornacno 11.19 B ciydae, Korja 3ampoc Ha TEHEPUPOBAHHUE a3PO30Jisl IETCKTUPOBAH B COCTOSHUH, B KOTO-
POM 3apsAHBIA TSPMUHAI U BHCITHUA UCTOYHHK MATAHUS JICKTPUUCCKU COCAMHEHEI, 3aIIPEIIacTCs BEITIOTHCHUE
3apsAAKH U pa3psiia UCTOYHUKA MUTAHUS B OHO U TO XK€ BPEeMsi, COOOpPa3HO YeMy MOXHO MPEIOTBPATUTH Jerpa-
JTAIIMIO UCTOYHUKA TUTAHUS.

20. Biiok nutaHus 1 a3pO30JIEHOTO HHTAISATOPA, MPHYEM OJIOK MUTAHUS BKITIOYACT

OJIOK TUTAHHS,

3apsAHBIA TEPMIHAI, KOTOPHIH BBIIIOJHEH ¢ BO3MOXXHOCTBIO AEKTPHYECKOTO IPHUCOSANHEHHS K BHEIITHE-
MY UCTOYHUKY NMUTaHUS, CTIOCOOHOMY 3apsDKaTh NCTOYHUK MTUTAHUS;

Pa3pAIHBIN TepMUHA, KOTOPBIA BHIIIOJHEH C BO3MOXKHOCTBIO 3JIEKTPHUECKOTO IIPUCOCTUHEHUS K HArpy3Ke
JUTS TEHEPUPOBAHUS a3PO30JIs M3 HCTOYHHUKA a3PO30JIsl U ABJISIETCS OTACIBHBIM OT 3apsiAHOTO TepMUHATIA; U

OJIOK ympaBiIeHHUs, KOTOPHIH NpenHa3HaueH Il JEeTeKTHPOBAHUS 3arpoca Ha TEeHEPUPOBAaHUE a’pO30JId U
peryIupyeT pa3psii UCTOYHUKA MATAHUS Yepe3 PaspsIHbI TCPMUHAT U 3apsAIKy UCTOUYHUKA MUTAHUS Yepes 3a-
PSAOHBIA TEpMUHAIL, IPUYEM

OJIOK MHUTaHWS BBITIOJIHCH TaK, YTO BHEIIHUN UCTOYHUK MUTAHUSA MOXKET OBITh DJICKTPUUYCCKH IIPUCOCTUHCH
K 3apsTHOMY TCpPMHUHAIY B COCTOSHHH, B KOTOPOM BO3MOXKEH Pa3psi MUCTOYHHKA IHTAHHS 4Yepe3 pa3psIHbIA
TEPMUHAIL, H

JUTs OJTOKA YIpaBICHUS TPeOYEeTCsl, YTOOBI HCTEKIIO TPEABAPUTEIBHO ONPEICICHHOE BpEMs, K TpeOyeTcst
TpeIBApUTEIHHO ONIpEIeIEHHAs! ONepays, KOTOpasi MOXKET OBITh BBHITIOJTHEHA B COCTOSIHUH, B KOTOPOM COXpaHs-
€TCS ANEKTPUUYECKOE COCAMHEHHE MEXIy 3apsSAHBIM TEPMHUHAIOM W BHEIIHUM HCTOYHHKOM IHTaHUS, YTOOBI
WCIIOJIHUTH TEPEKITIOYCHIE C pa3psaa Ha 3apaaKy.

CornacHo 11.20, 9TOOBI UCTIONHUTH NIEPEKITIOUEHUE C 3aPSIKA Ha pas3psiy] WIH YTOOBI BHITIOTHUTD MEPEKITIO-
YeHHE C pa3psaa Ha 3apsuky, I Ooka ympaBieHHs TpeOyeTcs, YTOOBI HCTEKIIO MPEIBAPUTENHFHO OINpeesIeH-
HOE BpeMsi, W TpeOyeTcs MpeaBapuTeIbHO OIpeesieHHas OTepanus, KOTOpast MOKET OBITh BBITIOIHEHA B CO-
CTOSIHUM, B KOTOPOM COXPAHSETCS JIEKTPHUYCCKOE COCITUHCHUE MEXIY 3apsSIHBIM TCPMIHAIOM W BHCITHHM HC-
TOYHHKOM MUTaHUA. TeM CaMbIM MOXHO IPEIOTBPATHTH BBIMOIHCHHE 3aPSIKH U Pa3psaa UCTOYHUKA MUTAHUS B
OJTHO U TO XKE BPEMs M MOXHO NPEAOTBPATUTH ACTPAAaIAI0 UCTOYHUKA TTHTAHS.

21. Cnoco0 ynpaBieHus: OJOKOM IMUTAHUS I a3PO30JIEHOTO WHTAISTOPA,

mpudeM OJIOK IMMHUTAHWS BBIMOJHCH TaK, YTO BHEIIHUN MCTOYHHK IMUTAHHUS MOXKET OBITh SJCKTPUYCCKHU CO-
CIIMHEH C 3apsIHBIM TCPMUHAIIOM B COCTOSIHAH, B KOTOPOM BO3MOXKCH Pa3psi] NCTOYHHKA IMUTAHUS Yepe3 pas-
PSAHBINA TEPMHUHAJ, IPUYIEM CIIOCO0 YIPaBICHUS BKIIOUACT

TpeOOBaHNE WCTEUCHHS MPEABAPUTEIHHO ONPENEICHHOTO BPEMEHH UM MPEIBAPUTEIHFHO OIpPeNeICHHOM
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OIepanyy B COCTOSHHUH, B KOTOPOM COXPAHSETCS DIICKTPUICCKOS COCTMHCHUE MEXKIY 3apsSAHBIM TCPMHUHAIOM U
BHEIITHUM UCTOYHHUKOM MHUTaHUS, YTOOBI MPOBECTH MEPEKIIOUYCHUE C 3apsIKA HCTOYHHUKA MTUTAHUS Yepe3 3apsi-
HBIIl TEpPMUHAI HA Pa3psi UCTOYHUKA TTUTAHUS Yepe3 pa3psAHbIi TEPMUHAT W/WIIK YTOOBI BBITIOIHUTH MEPEKITIO-
YEeHHUE C pa3psijia Ha 3apsIKy.

CoryacHo .21, 9TOOBI MPOBECTH MEPEKITIOUCHHUE C 3aPSAKU Ha Pa3psii WIM YTOOBI BBITIOJHUTH MEPEKITIO-
YEeHHUE C paspsijia Ha 3apsjKy, TpeOyeTcsl UCTeUeHHe TIPEIBAPUTEIILHO OIPEIeICHHOTO BPEMEHH WU Mpe/Bapu-
TENILHO OMpe/IeNICHHAs! ONepaLsl, KOTOpasi MOXKET ObITh BBITIOJHEHA B COCTOSIHUH, B KOTOPOM COXPaHSIETCS JJIeK-
TPUYECKOE COCAMHEHUE MEXy 3apsAHBIM TEPMHUHAJIOM U BHEIIHMM MCTOYHHMKOM MHUTAaHUS. TeM caMbIM MOYHO
MPEJOTBPATUTH BBITOTHCHHE 3aPSIKH U pa3psa UCTOYHUKA MUTAHUS B OJTHO M TO K& BPEMsI U MOXKHO MPEIOT-
BPaTUTh JICTPAJIAIIMI0 HCTOYHHUKA TUTAHUS.

22. Vupasnsomias nporpamma, KOTopas mpeJHa3HaueHa Uil OJIoKa MHUTaHHs a’dpO30JbHOI0 WHTaIATOopa,
npU9eM OJIOK MUTAHUS BBIIMOJIHEH TaK, YTO BHEIIHUI UCTOYHHUK IMATAHHUS MOXKET OBITh SJICKTPHUUCCKU COCIUHCH C
3apsAHBIM TSPMHUHAIOM B COCTOSIHUH, B KOTOPOM BO3MOXEH Pa3ps/] UCTOUYHUKA MUTAHUS Yepe3 Pa3psIHbIA Tep-
MUHAJI, ¥ KOTOpas MpeIHA3HAYCHA [T UCTIOTHECHUSI KOMITBIOTEPOM

CTaJuy yIpaBlIeHHs JUTS TPeOOBAHHS UCTEUCHHS TPEIBAPUTENBHO OMPE/ICIICHHOTO BPEMEHN MM Tpe/iBa-
PHUTENBHO OMNpE/ICICHHOM Oomepalin, KOTopas MOXeT ObITh BBIIIOJHEHA B COCTOSIHHH, B KOTOPOM COXPaHSIETCS
INEKTPUUECKOE COSTNHEHHE MEX/Y 3apsIHBIM TEPMHUHAJIOM U BHEIIHUM HCTOYHUKOM MUTaHUS, YTOOBI MPOBEC-
TH TEPEKJIIOYCHUE C 3apsiIKi UCTOYHMKA MHUTaHMS 4epe3 3apsiIHbIil TEpPMUHAI Ha pa3psi]] HCTOYHUKA ITUTAHUS
yepe3 paspsAHbIA TEPMHUHAN H/WIH 4TOOBI BBIMOJHUTH MIEPEKITIOYCHUE C pa3psiaa Ha 3apsaKy.

CornacHo .22, 94TOOBI MPOBECTH MEPEKIIOUCHUE C 3aPSIKU HA Pa3psl WIH YTOOBI BHITOJHUTH MEPEKITIO-
YEeHHUE C pa3psjia Ha 3apsiiKy, TpeOyeTcs HpelBapUTEIbHO OINpeeIeHHAas Onepanus, KOTopasi MOXKeT ObITh BbI-
MOJTHEHA B COCTOSHUM, B KOTOPOM COXPAHSETCS IEKTPHUUCCKOE COCIMHEHUE MEXIY 3apsAIHBIM TEPMUHAIOM U
BHEILTHAM HMCTOYHUKOM MHTAaHUS. TeM caMblM MOXHO IPEAOTBPATUTDH BBIMOJHEHHE 3apsIAKH U pa3psaa UCTOY-
HUKA MUTAHHS B OJTHO M TO KE BPEMs H MOXKHO TPEIOTBPATHTH JCTPAJAIIUI0 HCTOYHUKA MUTAHHUS.

CornacHo 1.1 n 18-22, B cimydae, Korja JETEKTHPOBAH 3alpoC Ha TEHEPUPOBAHUE adPO30JIsl B COCTOSIHHH,
B KOTOPOM 3apsIHBIN TEPMHUHAT W BHEIIHUN UCTOYHUK MUTAHUS DJICKTPUICCKH COCTUHCHBI, 3alPeniacTCsl BbI-
MOJIHEHHE 3apSJKH U pa3psiia UCTOYHHKA MUTAHUS B OJJHO U TO YK€ BPeMsi, COOOpa3HO YeMy MOXHO TpenoTBpa-
TUTh JCTPaJalldi0 UCTOYHHKA MUTaHusA. [loaToMy mposBisercs 3G(GeKT SKOHOMHUH 3HEPTHH, Olaromaps 4eMmy
MOYHO HCIIOJIb30BaTh UCTOYHHK MUTAHHS B TEUCHHE JUTUTSIHHOTO BpeMeHHU 03 3aMeHbI Ha COBEPILICHHO HOBBIM.

CornacHO HACTOSIIEMY M300pPCTCHUIO B OJOKE MUTAHUS IS ad3PO30JHHOTO MHIANSATOPA, KOTOPHIH KOHCT-
PYKTHBHO CIIOCOOCH BBITIOJIHATH YIIPABICHUE TaK, YTO HE BBIIOJIHSCTCS 3aps/iKa U pa3psii HCTOYHHKA MIUTAHUS B
OJTHO U TO K€ BPEMsl, MOJKHO BBIMOJIHATH YIPABICHUE TaK, YTO 3apsi/IKa U pa3ps UCTOYHUKA MTUTAHUSI HE MPOBO-
JUITCSL B OJTHO | TO K€ BpeMsi, Oiiaroapsi 4eMy MOXHO MTPEAOTBpAIaTh Ierpaaalliio HCTOYHUKA TTHTAHUSI.

DOOPMYVYIJIA N30BPETEHUA

1. brok muTaHus s a3p030JIBbHOTO HHTANSTOPA, COACPIKAIIUN

UCTOYHUK MTUTAHUS;

3apsTHBIA TEPMHUHAJ, KOTOPBIH BBIMIOJHEH C BO3MOXHOCTBIO AJIEKTPHUYCCKOTO TPUCOCAMHCHHS K BHEIIHE-
MY UCTOYHUKY NMUTAHUS, CIIOCOOHOMY 3apshKaTh UCTOYHUK MTUTAHUS;

Ppa3psIIHBINA TEPMHUHAI, KOTOPBII BEIIOIHEH C BOZMOKHOCTBIO ANIEKTPUIECKOTO IPHCOSINHEHHS K Harpy3Ke
JUTS TEHEPUPOBAHUS a3PO30JIs M3 HCTOYHHUKA a3PO30JIsl U SBJISIETCS OTACIBHBIM OT 3apsiAHOTO TepMUHATIA; U

OJIOK yTIpaBJIeHHs, KOTOPHIi BBIIIOJIHEH C BO3MOYKHOCTBIO ACTEKTUPOBAHMS 3aIIpoca Ha TeHEpUPOBaHHE ad-
PO30JII Ha OCHOBE JIETEKTHPOBAHUS BIOXA JaTYNKOM BIOXa M PETYIMPOBAHUS pa3psa UCTOUYHUKA ITUTAHUSA de-
pe3 pa3psAAHBIA TEPMHIHAT U 3aPSIIKH HCTOYHIKA MTAHUS Yepe3 3apsaHbIi TepMUHAT, IPHIEM

OJIOK IUTaHUS BBIIIOJIHEH ¢ 00eCIeueHIeM BO3MOYKHOCTH 3JIEKTPHUUECKOTO TIPHUCOSANHEHHSI BHEIITHETO HC-
TOYHHMKA MUTAHUSA K 3apsSHOMY TCPMHHAIy B COCTOSHHH, B KOTOPOM BO3MOXCH pa3psj UCTOYHUKA MMUTAHHS
yepes paspsAAHbIA TSPMUHAT, U

OJIOK YIpaBJICHUS BBHITIOJIHECH C BO3MOXHOCTBIO OTMCHBI ICTCKTHPOBAHUS BIOXa MATYUKOM BJIOXA U BO3-
MOJKHOCTBIO BBIITOJHCHHUS TOJIBKO 3apSAKH MIPH JICKTPHUUSCKOM COCTUHCHUU 3apSTHOTO TePMUHATA W BHEIIHETO
WCTOYHHWKA TTUTAHUS U BBITOJHCHHS 3apSIKA BHCIIHUM HCTOYHHKOM ITHTaHUS Yepe3 3apsTHBINA TEPMHUHAL.

2. bnok nuTanus o 1.1, B KoTopoM

3apsAHBIA TEPMUHAJ BBIIIOJTHEH C BO3MOXKHOCTBIO IPHUCOSAMHEHHS K HEMY M0 MEHBIIEH Mepe OTHOTO W3
USB-tepmunana, mukpoUSB-TepmuHana n koHHekTOpa Lightning.

3. brok nutanus 10 1.2, B KOTOPOM

OJIOK MMUTaHUS SBISIETCS MPOTSHKEHHBIM B IIPEIBAPUTEIBHO ONPEACIICHHOM HAIIPaBICHUH,

Pa3pAIHBIN TEPMUHAT pa3MENIeH Ha OJHOM KOHIIE B YKa3aHHOM IPEIBAPUTEIHFHO ONpPEACICHHOM Halpas-
JICHUH, U

3apsTHBIA TEPMHUHAT pa3MeleH Ha OOKOBOH MOBEPXHOCTH JAPYrOro KOHIA B YKA3aHHOM IPEIBAPHUTEIBLHO
OTIpEICIICHHOM HAaIPaBIICHHH.

4. brnok nuTaHus 1o 1.1, B KOTOpoM

3apsTHBIA TEPMHUHAI MPECTABISLCT COO0H y4acTOK mpHeMa dJICKTPOIHEPTHH, BBITIOTHEHHBIN C BO3MOXKHO-
CTBIO MOJTyYaTh AIEKTPOIHEPTHIO OT BHEITHETO UCTOYHHUKA MTUTAHUS B OCCKOHTAKTHOM PEKHUME.
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5. biiok nuranwus no arodomMy u3 mi.1-4, B KoTopom

OJIOK YIIpaBIICHHS BBITIOJHEH C BO3MOYKHOCTBIO HEJOMYIICHUS pa3psaa HEMOCPEACTBEHHO MOCTIE 3aBepIIe-
HUS 3apSAAKH.

6. brox uranus 1o modomy u3 1. 1-4, B KOTOpoM

OJIOK YIIpaBIICHHS BBITIOJIHEH C BO3MOXKHOCTBIO T€HEPHPOBATH a3P030JIb HEMOCPEACTBEHHO IIOCIIE 3aBep-
IIICHUS 3apSAIKH TP JETEKTHPOBAHUH BAOXA U ONEPAIH, OTIIMIHOH OT BIOXA.

7. BiIoK mUTaHM 110 11.5 WK 6, TOMOJHHUTENHHO BKIIOYAIOITHH

3apsIHOE YCTPOHCTBO, KOTOPOE BBHIMIOIHEHO C BO3MOXKHOCTBIO PETYJIHMPOBATH 3apsAIHYI0 MOITHOCTH, MOJ-
BOJIUMYIO OT 3apsTHOTO TEPMUHAJA K HCTOYHHUKY TTHTAHHUSL.

8. bitok nuranwus no aodoMy u3 m.1-7, B KoTopom

OJIOK YIIPaBIICHHS BBITIOJHEH C BO3MOXKHOCTBIO MIPEKpAIaTh 3apsKy B OTBET Ha JICTCKTHPOBAHUE TpEBa-
PUTENBHO ONPEEIICHHOMN Onepanuy, KOTopas MOKET BBITIOIHATHCS B COCTOSIHUM, B KOTOPOM COXPaHSIETCS dJIeK-
TPUYECKOE COSANHCHHIE MEXKY 3apsTHBIM TEPMHHAIOM M BHEITHUM MCTOYHUKOM TTHTAHHUS.

9. briok nuTanus 1o 1.8, JOMOTHUTEIHHO BKIIOYAIOLIUH

OTIEPAIMOHHBIA OJIOK, KOTOPHIH BBITIOTHEH C BO3MOKHOCTBIO BO3/ICHCTBHS Ha HETO IOJIB30BATEIIEM,

IIpUYEeM MIPEABAPUTEIHFHO OINpeesieHHas OIepanys NpeAcTaBIsieT cO00H BO3IEHCTBHE HAa ONEPAlMOHHBINA
OII0K.

10. brok mutanus 1o 1.9, B KOTOpoM

OJIOK yTIpaBIICHHS BBIITOJHEH C BO3MOXKHOCTBIO TEHEPHUPOBATh a3p030Jb MOCIIE MPEKPAIICHUS 3apSAKH UC-
TOYHHKA MATAHUA TPU ACTEKTUPOBAHNH ONEPAIIH, OTIIMYHOHN OT NMPEIBAPUTEIEHO ONPEICICHHON OTIeparny.

11. bnox nuranus no 1.9 umu 10, B koTopom

OJIOK YIpaBJICHUS BBIMOJIHEH C BO3MOXKHOCTHIO aKTHBAIMU TMOCJE BO3JCHCTBUS Ha OMCPAIMOHHBIN OJOK,
BBIMTOJIHEHHOTO, KOT/1a OJIOK TUTAHUS OTKJIFOUYCH.

12. bnok nuTanus o modomy u3 mm.§-11, B koropom

OJIOK MUTAaHUS BBITOIHCH C BO3MOKHOCTBHIO BO30OHOBJISTE 3apsIIKy MOCIIE MPEKPAIICHUS pa3psia.

13. Crioco6 ympaBneHus1 OJIOKOM MTUTAHKSI IJIS1 ad3PO30JIBHOTO HHTANIATOPA IT0 JIIoboMy 13 T, 1-12, mpudem
MIPH OCYIIECTBIICHUU CIIoco0a

BBITIOJTHAIOT OTMEHY JE€TEKTHPOBAHMUS BAOXA JAaTYMKOM BIOXa U BBITIOIHSIIOT TOJBKO 3apsiIKy B Cliydae, Ko-
T/1a 3apsAOHBI TepMUHAT W BHEITHWHA MCTOYHHK MUTAHMS SJCKTPUYECKHA COCITUHEHBI M BEHIMONHSICTCS 3apsuKa
BHEIITHUM MCTOYHUKOM IHUTAHUS Yepe3 3apsaIHBIH TepMUHAIL.

14. KoMIbIOTEpHO-YNTaEMBbI HOCHTENh MaHHBIX, COACPKAIIMN YHPaBILIIONIYIO MPOrpamMMy, KOTOpas
npeHa3HaYCHA IS BHIIOJTHEHUST KOMITBIOTEPOM crtocoda 1o 1. 13.

15. bnok nutaHus AJis a3pO30JIbHOTO MHTaJISTOPa, COAEepKAIIUN

HCTOYHUK MTUTAHUS;

3apsAIHBIA TEPMUHAI, KOTOPBIM BBIMIOJHEH C BO3MOMXHOCTBIO AJIEKTPUYECKOTO MPUCOCTUHEHHS K BHEILIHE-
MY UCTOYHUKY NMUTAHHS, CIIOCOOHOMY 3apshKaTh UCTOYHUK MTUTAHUS;

pa3psaHbINA TepMUHAJ, KOTOPBIN BBIIIOJHEH C BO3MOYKHOCTBIO AJIEKTPUUYECKOTO MPUCOECTUHEHUS K HArpy3Ke
JUTS TEHEPUPOBAHUS a3PO30JIs M3 HCTOYHHUKA a3PO30JIsl U SABJISIETCS OTACIBHBIM OT 3apsiAHOTO TepMUHATIA; U

OJI0K yIpaBJIeHHS, KOTOPHIi BBIIIOJIHEH C BO3MOYKHOCTBIO ACTEKTUPOBAHMS 3aIIpoca Ha TeHEpUPOBaHHE ad-
PO30JIT Ha OCHOBE JIETEKTHPOBAHUS BIOXA JaTYNKOM BIOXa M PETYIMPOBAHUS pa3psa UCTOUYHUKA ITUTAHUSA de-
pe3 pa3psAAHBIA TEPMIHAT U 3aPSIIKU HCTOYHIKA MATAHUS Yepe3 3apsaHbIi TepMUHAT, IPHIEM

OJIOK IUTaHUS BBIIIOIHEH ¢ 00eCIeueHIeM BO3MOYKHOCTH 3JIEKTPHUUECKOTO MPUCOSANHEHHSI BHEITHETO HC-
TOYHHKA MUTAHUSA K 3apsSJHOMY TCPMHHAIy B COCTOSHHH, B KOTOPOM BO3MOXCH pPa3psj UCTOYHUKA MMUTAHHS
4yepes pa3psIHbI TePMUHAT,

OJIOK YIpaBJICHUS BBHITIOJIHECH C BO3MOXHOCTBIO OTMCHBI ICTCKTHPOBAHUS BIOXa MATYUKOM BJIOXA U BO3-
MOJKHOCTBIO BBIITOJHCHHUS TOJIBKO 3apSAKH MIPH JICKTPUUSCKOM COCTUHCHUU 3apSTHOTO TePMUHATA W BHEIIHETO
WCTOYHHWKA ITUTAHUS U BBITOJHCHHS 3apsIIKA BHCITHUM UCTOYHUKOM IMUTAHUS Yepe3 3apsTHBIN TCPMUHAI, 1

OJIOK YIpaBJICHUS BBIMOIHEH C BO3MOXKHOCTBIO MIEPCKITFOUCHHS C 3apsIIKKA Ha Pa3psil MPYU UCTCUCHUU TIPE]I-
BapHUTEIHEHO ONPEACTICHHOTO BPEMEHH WJIH TIOCIIE TPEIBAPHTEIBHO ONMpPEICICHHOMN ONepaIiiy, BEIITOIHEHHON B
COCTOSIHUH, B KOTOPOM COXPAHSETCS IEKTPHUUECKOE COSIWHEHHE MEXIy 3apsIHBIM TEPMHHAJIOM W BHEITHUM
HMCTOYHHUKOM MTUTAHUS.

16. Cnoco6 ympaBieHus 6JJOKOM TMUTAHHS I a3PO30JLHOT0 MHTAIATOpa 1o 11.15, mpudeM mpu ocyIiecT-
BJICHHH cIlocoba

BBITIOJTHAIOT OTMEHY JETEeKTHPOBAHMUS BAOXA JATYMKOM BIOXA U BBITIOTHSIIOT TOJBKO 3aps/IKy B Cliydae, Ko-
r/1a 3apsIHBI TePMUHANT W BHEUTHWHA MCTOYHWK MUTAHUS JJICKTPUYCCKU COCITUHCHBI U BBIMONHSCTCS 3apsKa
BHEIITHUM MCTOYHHKOM ITHTAHUS Yepe3 3apsIIHbIA TePMUHAT, U

MEPEKITIOYAIOT C 3apSIKA NCTOYHUKA MUTAHUS Yepe3 3apsIHBIA TCPMUHA HA pa3psi UCTOYHUKA IMHTAHHS
yepe3 paspsAOHBIA TEPMUHAN O MCTCYCHUH IMPEIBAPUTEIHFHO ONPEACICHHOTO BPEMEHHU WM IMPEIBAPUTEIHHO
OTIpEJICJIEHHOM Omepanuu, KOTOpasi MOXET BBIMOJIHIATHCS B COCTOSTHUM, B KOTOPOM COXPAHSETCS DJIEKTPUUECKOe
COCIITHEHUE MEXKITy 3apsIHBIM TCPMUHAJIOM ¥ BHEIITHUM HCTOYHHUKOM TTHTAHUS.

17. KoMIBIOTEpHO-YNTAEMBI HOCHTENb JAaHHBIX, COJEPKAIINi YIPaBIIONIYI0 TpOTrpaMMy, KOTopas
TpeIHa3HaueHa IS BRIIOJTHEHUS KOMITBIOTEPOM citocoba 1o 1. 16.
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