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KOTJla M3MEPEHHOE 3HaueHWe OJOKa M3MEPEHHs TeMIIEPaTyphl paBHO WM BBHIIIC IEPBOTO TOPOTa, IO
3HAYEHUS MCHBIIIC, YeM BTOPasi MOIHOCTh WJIA BTOPOE KOJIMYESCTBO SHCPTHH, MOJICKaIas(ee) mojadye B
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O0J1acTh TEXHHKH, K KOTOPOi OTHOCHTCS M300peTeHHe

N3o6peTenne oTHOCUTCS K OJIOKY MHUTaHUS IJIs1 a3PO30JBHOTO MHTAIATOPA, & TAK)KE CIOCO0Y yIpaBiIeHHs

U TIporpamMMe OJI0Ka MUTaHMS IS a3PO30JIEHOTO HHTAISTOPA.
YpoBeHb TeXHUKH

CymiecTByeT a3p0o30JIbHBIH WHTAIATOP, KOTOPHIA BKIOYAET B ce0s a3p030J1e00pa3yroniiii HCTOYHHK, Ha-
TPy3Ky A7 00pa30BaHMS a3p0o30IId U3 a3p030JIe00pa3yIoIIero HCTOYHUKA, HCTOYHUK TUTAHU, BEIIOJHEHHBIN C
BO3MOKHOCTBIO Pa3psAIKH SHEPTHH B HArpy3Ky, W OJOK YIpPaBICHHS, YHPABIIAIONINN HMCTOYHUKOM HHUTAHUS
(cMoTpH, HaTIpUMep, MATEHTHBIE TOKYMEHTHI 1-4).

[Marentnsiit nokyment 1 US 2017/0250552 Al.

[Marentnsiit nokyment 2 US 2015/0173124 Al.

IMaTenTHsIit okyMeHT 3 JP-T-2017-518733.

[TarenTHsiit nokymeHT 4 JP-A-2017-079747.

[MTockonbKy a’spo30JIbHBIM HHIAJSITOPOM TOJIB3YIOTCS YacTO, TO CTApEHHE MCTOYHHUKA MUTAHHS a3pO30Jib-
HOTO MHTaJIsITOpa TpeOyeTcs 3a/1epKUBaTh.

Y CTpOHCTBO, KOTOPOE BEIMOIHSACT YIIPABICHUE 3apAIKON B 3aBUCUMOCTH OT TEMIIEpaTyphl HCTOYHUKA ITH-
TaHWS, PACKPBITOE B MATEHTHBIX JOKYMEHTaxX 3 U 4, M3BECTHO KaK 3apsTHOE YCTPOHCTBO IS 3apSAKH HCTOYHHUKA
MUTaHUS.

Hanpumep, B 3apsaHOM yCTpOICTBE, €CIIM TeMIepaTrypa NCTOYHUKA MUTAHUS CTAHOBHUTCS] BEICOKOM, TO 3a-
psiKa mpeKpamaeTcs A 3aIUTHl HICTOYHUKA TATaHUS.

OmHako, eciy 3apsiika MPEeKpaIaeTcss paHo, TO TOJIE3HOe BpeMs paboThl a3pO30JIBHOTO HHTAJIATOpa CO-
kpamaercs. CrieioBaTeIbHO, IPUUMHSCTCS YIIepO y100CTBY MOIb30BaTEINS.

B maTeHTHBIX TOKyMeHTax | U 2 pacKpbIBacTCs MOTyUYCHHE TEMIICPATyphl HCTOYHHKA IMUTAHUS, OJTHAKO, HE
PacKpBITO HUKAKOT'O KOHKPETHOTO CIIOC00a YIpaBJICHHS 3apsAKOH Ha OCHOBAaHHH ITOJTyYEHHOH TEMITEpaTypHl.

B mateHTHBIX TOKyMeHTax 3 W 4 pacKphIBacTCs, 4TO, KOTJa TeMIIEpaTypa MCTOYHHKA MMUTAHHS SBISCTCS
BBICOKOI, 3apsijika MpeKpamiaeTcs, 0OJHaKo, HE PACKPHITO HUKAKOTO criocoba st IPeloTBPaIleHHs PexkKIeBpe-
MEHHOTO NPEKPAIICHNUS 3apsIKH.

Lenbio HacTosmero M300peTeHNs SABISACTCA CO3IaHME ONOKAa MUTAHWS ISl a3PO30JBHOTO WHTAIATOpA H
cnioco0a yIpaBIeHHS U MPOrpaMMbI OJI0Ka MUTAHUS IJIS a3PO30JIHHOTO MHTAIISATOPA, C CO3AaHNEM BO3MOXKHOCTH
MPOI0JDKATE 3apAAKy MCTOYHHKA IMUTAHMSI KaK MOXKHO JIOJITO, YTOOBI MPOIIUTH MOJIE3HOE BpeMs paboThl a’po-
30JIbHOTO WHTAJIATOPA.

CyurHocTh U300peTeHust

B cooTBercTBUM C acnekToM M300peTeHus IpenaraeTcs OJIOK MHUTaHWS AJISl adPO30JbHOTO MHIaIIsITOPa,
IPU 3TOM OJIOK NMUTAHUS COAEPKUT: UCTOYHUK MTUTAHHS, BHITIOJHEHHBII C BO3MOXKHOCTBIO Pa3psKH SHEPTHHU B
Harpy3Ky Juisi oOpa3oBaHHsI a’po30JIsl M3 a’3po30JIe00pas3yromero UCTOUYHUKA; OJIOK M3MEpEHHs TeMIepaTyphl,
BBITIOJTHEHHBIH C BO3MOXKHOCTBIO M3MEPEHHUSI TEMIIEpaTypbl NCTOYHHWKA NMHUTAHWS; M YCTPOWCTBO YNpaBJICHUS,
BBITIOJTHEHHOE C BO3MOKHOCTBIO PETYJIMPOBKH MEPBO MOIIMHOCTH WIM IEPBOTO KOJIWYECTBA SHEPTUH, IMOJIC-
amiel(ero) rmojgaye B ICTOUYHUK NMUTAHUS B CiIydae, KOT/ia U3MEPEHHOE 3HaYeHUe 0JI0OKa U3MEPEHUsI TeMIIepaTy-
PBI PaBHO WJIH BEIIIE TIEPBOTO IOPOTA, 0 3HAYCHHS MEHBIIE, YeM BTOpPas MOIIHOCTH WM BTOPOE KOJNIECTBO
SHEpruy, moJyIexanias(ee) nmojade B ICTOYHUK NMUTAHAA B CIIydae, KOTJa U3MEpEeHHOe 3HAUCHHE HIXKE IIEPBOTO
mopora.

Kpartkoe onucanue yepre:xeit

@ur. | - BUA B EPCIEKTHBE a3PO30JILHOTO MHTANIATOPA, 000PYIOBaHHOTO OJIOKOM MHUTAHUS B COOTBETCT-
BUH C BAPHAHTOM OCYLIECTBIICHHS HACTOSIIETO N300PETEHHSI.

@ur. 2 - apyroii BUI B EPCIEKTUBE a3PO30JILHOTO HHTaISTOPA, T0OKa3aHHOTOo Ha ¢wur. 1.

@ur. 3 - BUI B pa3pe3e adpo30JIbHOTO HHTaIsITOpa MOKa3aHHoro Ha ¢ur. 1.

@ur. 4 - BUI B IepcrieKTUBE 0JIOKA IIUTAHUS B a3PO30JILHOM MHTAJISITOpE, TOKa3aHHOM Ha ¢wur. 1.

@ur. 5 - Giok-cxema, MosICHSIoNass KOHPUTypalUI0 OCHOBHON YacTH OJIOKA MUTAHUS B a3PO30JbHOM HH-
rajsiTope, NOKa3aHHOM Ha ¢wur. 1.

Qur. 6 - cxema IMEKTPUUECKUX COCAMHEHHUH, MOACHSIOMAS CXEMHYI0O KOH(QHUTYparuio OCHOBHOH YacTH
0JIOKa TUTaHWSI B a9PO30JbHOM HHTANISATOPE, TIOKa3aHHOM Ha ¢wur. 1.

®ur. 7 - BpeMeHHas AuarpamMma, MOSICHSIONAs COIep)KaHWe YIPaBICHHUS OJIOKa YIPaBIICHHUS 3apsiKoii,
MoKa3aHHOTO Ha (ur. 5.

®ur. 8 - OIoK-cXeMa TOCIeIOBATEIHHOCTH OTIepaIiui, MOsCHSIONMAs paboTy a’po30JbHOTO HHTANSATOPA,
MOKa3aHHOTO Ha Qur. 1, BO BpeMs 3apsAAKH HCTOYHUKA THTAHUS.

Omnucanne BADHAHTOB OCYIIeCTBJICHUS

Jlanee npuBeneHo onucaHue 0JIOKA MUTAHUS U a3PO30JILHOTO MHTAJIATOPa B COOTBETCTBHU C BAPHAHTOM
OCYIIECTBIICHHS] HACTOsIIIEro n300perenns. CHadana OyJeT onmucaH a3po30JIbHBIH HHTAISTOP, 000pyI0BaHHbIH
0JIOKOM IIUTaHMUs, CO CChUTKON Ha ¢ur. 1 u dur. 2.

A3p030JILHBIN HHTATIATOP

Abdpo30bHBII HHTANATOpP | SBISETCS YCTPOWCTBOM ISl MHTAISIIMK a3p030JIsl, COAEpIKaIlero apoMaTH3a-
TOp, 6€3 ropeHnst U IMeeT GOpMy CTEPXKHS, IIPOIOIDKAIOIIETOCS BIOJIh HEKOTOPOTO HATIPABIICHHS (HA3BIBAEMOTO
B JAJIbHEUIIIEM TIPOIOJILHBIM HarpaBieHueM A). A3p030JIbHBIH HHTAIATOp | BKJIO4aeT B ceOs 610k 10 muranws,
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nepBbIil KapTpuk 20 1 BTopoit kapTpumx 30, KOTOpbIe PaCIOIOKEHB B TIOPSAKE BIOJb MPOAOJIEHOTO HAIPaB-
nenust A. IlepBerii kapTpuk 20 MOKHO NMPHUCOEANHSTH K 070Ky 10 mMuTaHus U OTCOEOUHATH OT Hero. Bropoit
KapTpuk 30 MOKHO MPUCOSIANHSTH K MEPBOMY KapTpHIKy 20 U OTCOSAUHATH OT Hero. MHade roBops, mepBhIi
kapTpuk 20 1 BTopoit kKapTpumk 30 MOKHO 3aMEHATh KKIBIH B OTACTHLHOCTH.

Baok nuranus

biox 10 muTaHus MO0 HACTOSIIEMY BapHaHTY OCYIIECTBIICHUS BKJIIOYAET B ce0s HICTOYHUK 12 TTUTaHUS, UC-
ToYHUK 12 mutanus, 3apsagayio IC (Mukpocxemy) 55, 6moxk MCU (61m0x MukpokoHTpoJuiepa) 50, mepekioda-
Tenb 19, matauk 17 Temmeparyphl, pa3IndHble TATIMKH U Tak Jajee B MIIUHApUIecKoM Kopiryce 11 Groka mm-
TaHMs, KaK IoKa3zaHo Ha ¢ur. 3, ¢ur. 4, gur. 5 u pur. 6. B xauectse 610ka MCU 50 npumensiercst 6ok MCU, y
KOTOpPOTO KpaT4aWIIMi LUK yNpaBieHUs (BelMYMHA, oOpaTHas MakCHMaJIbHOM pabodel TaKTOBOW 4acToTe)
ABJISIETCS O0JIee MPOJIOKUTENBHBIM, YeM KpaTdalinii MUK ynpasieHus 3apsiaHoi IC 55.

Hcrounnk 12 murtaHums sBiseTcs 3apspkacMoil Oarapeeil akKyMyJsITOpOB, KOHIEHCATOPOM C JIBOWHBIM
INEKTPUUECKUM CJI0EM HJIM YEM-TO MOJOOHBIM, M, MPEANIOYTUTEIBHO, SBISIETCSI HOHHO-TUTHEBEIM aKKyMYJISATO-
poM.

Jatuux 17 Temmeparyphl BEITIONHEH, HAIpUMEp, C UCIOIH30BAHHEM TEPMOUYYBCTBUTEIHFHOTO 3JIEMEHTA,
BEJIMYMHA COMPOTHUBIICHUS KOTOPOTO HM3MCHSETCS B 3aBHCHMOCTH OT TeMImeparypbl, B dactHocTH, NTC-
TepMope3ncTopa (TEPMOPE3UCTOPA C OTPUIIATEILHBIM TEMIIEPATyPHBIM KO3(PPUITUSHTOM CONPOTHBICHHS). JlaT-
yuk 17 TemmepaTypsl NpenHa3HaueH Ui ONpeIeNICHUS TeMIIepaTyphl HCTOYHHMKA |2 MHUTaHWA M PACIOJIOXKCH
OKOJIO MICTOYHUKA 12 muTaHus.

Ha Bepxmueii yactu 11a xopryca 11 650ka mUTaHus, pacloNOKEHHOW CO CTOPOHBI OJHOTO KOHIA B IMPO-
JIOJIEHOM HampasiieHUH A (co cTOpoHBI niepBoro kaprpumxa (20)), obecrieueH y3en 41 BBIBOJOB JUIsl pa3psaKH.
V3en 41 BBIBOZOB AL paspsiAkyu o0ecrieueH Tak, YTOOBI BBICTYNATh W3 BEPXHEH IOBEPXHOCTH BEpXHEH yacTh
11a B HampaBiIeHNH K MepBOMY KapTpu UKy 20, U BBIIOJHEH C BO3MOXHOCTBIO DJIEKTPUYECKOTO COCIMHEHHUS C
Harpy3ko# 21 nepsoro kaprpumka 20. Kpome Toro, Ha yacTi BepxHell OBEPXHOCTH BepxHel yacTh 11a, BOu-
31 y3na 41 BBIBOZOB JUIS pa3psiiku, oOecredeHa BO3IyXOMoABOIsIIast yacTs 42 Julsl MOJBOAA BO3/yXa K HAarpy3-
ke 21 mepBoro kaptpumxka 20.

Ha mwxneit yactu 11b kopmyca 11 610ka muTaHus, pacioyioKEHHOW CO CTOPOHBI IPYroro KOHIA B TIPO-
JIOJILHOM HarpaBieHUH A (CO CTOPOHBI, POTHUBOIIONOKHOM TIepBoMY KapTpuKy 20), obecriedeH y3en 43 BbIBO-
JIOB IS 3apSIKH, BBITIOJHEHHBIH ¢ BO3MOXHOCTBIO AJIEKTPHYECKOTO COSAWHEHHS C BHEITHUM MCTOYHHKOM ITH-
TaHus. Y3en 43 BBIBOAOB JUIA 3apsiku obecriedeH Ha OOKOBOM MOBEPXHOCTH HWXHeW yactu 11b, Tak dro, Ha-
MpuMep, K HEeMY MOTYT TIOJICOCTMHATRLCS, TI0 MEHbBIIIEH Mepe, OJJHU M3 BEIBOIOB nHTepdeiica USB, BEIBOJOB HH-
Tepdeiica micro-USB u BeiBomoB pa3bema tuma Lightning (3aperucTpupoBaHHbBI TOBApHBII 3HAK).

OpnHaxo, y3ex 43 BBIBOJIOB [UIs 3apSKH MOKET OBITH SHEPrONPUHUMAIOIICH YacThIO, BBINOJHEHHOH C BO3-
MOXHOCTBIO TIpHieMa SHEPIUU U3 BHEUIHEr0 MCTOYHMKA MUTaHMsl OECKOHTAKTHBIM criocoboM. B nanHOM ciydae,
y3en 43 BBIBOAOB IS 3apsIKH (SHEPTONPHHUMAIOIIAS YacTh) MOXKET COCTOSITH M3 DHEPrONpHUHHUMAIOLIEH Ka-
TymKkH. becripoBogHas cucrtema rnepenadu SHEPTUH MOXKET OBITh MHAYKIMOHHOT'O THIA WM MOXXET OBITH Mar-
HUTHO-PE30HAHCHOTO THIA. Y3el 43 BBIBOIOB IS 3apsAKA MOXKET OBITh TaKKe SHEPrONpPUHHUMAIONIEH YacThlo,
BBITTOJIHEHHOH ¢ BO3MOYKHOCTBIO IIPHEMa YHEPTHUH M3 BHEITHETO NCTOYHHKA MUTAaHUA 0e3 KaKoT0-TH00 KOHTAKTA.
B npyrom mpumepe, y3en 43 BBIBOAOB IUIS 3apsiIKA MOKET OBITH BBITIOJIHEH TaK, YTO K HEMY MOTYT ITOJICOETH-
HATBCS, TI0 MEHBIIIEH Mepe, OHU U3 BhIBOAOB MHTep(deiica USB, BriBog0B nHTepdeiica micro-USB u BBIBOIOB
pa3pema Tumna Lightning, 1 B HeM COEp)KUTCS BHIICYTTOMSIHYTAsl YHEPTONPHUHUMAIOIIAS YaCTh.

Ha GoxoBoii moBepxHOCTH BepxHel yactu 11a xopmyca 11 Gioka nmutaHust 00eCrevYeH HCIIOTHUTEbHBIN
y3en 14, KOTOPBIM MOYKET YIPaBIISTh MIOJIb30BATENb, C BEIXOJIOM Ha CTOPOHY, TPOTHBOIIONIOXKHYIO Y31y 43 BBIBO-
JIOB JUIsl 3apsaKu. B 4acTHOCTH, MCTIOMHMUTENBHBIA y3en 14 u y3en 43 BBIBOJOB AU 3apsAKH paclioiararoTcst
CHMMETPHYHO OTHOCUTEIBHO TOYKH MEepecedeHMsl MPsSMON JIMHAH, COCANHSIONIEH UCTIOMHUTENbHBIN y3en 14 u
y3en 43 BBIBOJOB LTS 3apSIKU, U OCCBOM MHHUM Oyoka 10 muTaHus B MPOAOJBHOM HampaBieHuu A. VcmonHu-
TENBHBINA y3e 14 COCTOUT M3 KHOIOYHOTO NEPEKIIIoUaTeNst, CCHCOPHOI IMaHeIH WM 4ero-To nogooHoro. Bomm-
3H UCTIOJIHUTENLHOTO y31a 14 obecrieueH natuuk 15 Broxa Juis JeTEKTUPOBAHUS BTATUBAIONINX JICHCTBHI.

SapsmHas IC 55 pacnionoxeHa, HalIpuMep, B HEMOCPEACTBEHHOHN OJM30CTH OT y31a 43 BBIBOAOB TSI 3apsiJi-
KM 1 BEITIOJHACT YIIPaBJICHUE IS IPpeoOpa30BaHus SHEPTHH, KOTOpask BBOAUTCS M3 BHEIIHETO MCTOYHUKA ITUTA-
HUS B y3elI 43 BBIBOAOB JUIS 3apSIKH, B SHEPTHIO JJIS 3apsAKH MCTOYHUKA |2 MUTaHWSA M TOAadei SHepruul s
3apSAAKH B UCTOYHUK |2 mHTaHU.

Birox MCU 50 moacoeAHEH K pa3InIHBIM CEHCOPHBIM YCTPOUCTBAM, TaKMM KakK JaTduK 15 Baoxa mjis jie-
TEKTUPOBAHMS BTATHBAIOIINX (BIBIXATEIbHBIX) ACHCTBHM, JaTYUK |6 HANPSHKCHUS U U3MEPEHHS HATIPSDKCHUS
MUTaHKS UCTOYHUKA 12 mHTaHMs W JaT4vK 17 TeMueparypsl, IPeIyCMOTPEHHBIN Ul N3MEPEHHST TeMITEPaTyphI
UCTOYHUKA |2 MUTaHMA, UCIOTHUTENBHOMY Y31y 14, u3Bemarento 45 u maMatu 18 i coxpaHeHUs YUCIa BTS-
TMBAIOIINX JEHCTBUH, BpEMEHH, B TEYEHHE KOTOPOTO SHEPIus MoAaBajach B Harpy3Kky 21, u Tak Jajnee, Kak mo-
Ka3zaHo Ha Qur. 5, ¥ BEIIOJHAET pa3HOOOpa3HOE YIpaBJIEHHE a3PO30JILHBIM HHTAIsATOpoM 1. B wacTHOCTH, O510K
MCU 50 cocront, B OCHOBHOM, W3 MpOLIECCOpa U JOMOIHNUTEIBHO BKJIIOYAET B CE0sl TaKne HOCUTENH HH(pOpMa-
K, kak RAM (onepatuBHas mamsTh), HeoOXxoanmas aist paboTsl mporeccopa, 1 ROM (TocTostHHAS TaMsITh)
U XpaHeHHUs pa3sHooOpa3Hoi mHopMmanuu. B HacTosAmeM ONMMCaHWHM, MPOIECCOp SBISETCA, B YaCTHOCTH,
JIEKTPHUECKON CXEMOH, CKOH(PHUIYPHPOBAHHON IyTEM COYETAHHUS TaKMX CXEMHBIX DJIEMEHTOB, KaK IOIYIpO-
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BOJTHHKOBBIE 2JIEMEHTHI.

Bwmecre ¢ Tem, B koprryce 11 610ka nutanust copMUPOBaHO BO3AYXOBITYCKHOE OTBEpCTHE (HE MTOKa3aHHOE
Ha 4YepTeXkax) JJIs BIIyCKa BO3Iyxa. Bo3gyXOBIYCKHOE OTBEPCTHE MOXKET OBITH C(OPMHPOBAHO BOKPYT MCIIOJN-
HUTEJILHOTO y371a 14 mim MokeT ObITh COPMUPOBAHO BOKPYT y371a 43 BHIBOJOB IS 3aPsIKH.

IlepBblii KapTpUIK

Kaxk moxazano Ha ¢wur. 3, mepBbrii kapTpumk 20 BKIIOYaeT B ce0st eMKOCTh 23 I coAepKaHUS UCTOTHHKA
22 a’po30JIs1, INEKTPUICCKYIO HArpy3Ky 21 IIsl vcTiapeHust ICTOYHHKA 22 a3po307is, GUTHIIE 24 71T BCACHIBAHUS
HMCTOYHUKA a’pO30JId U3 eMKOCTH 23 K Harpyske 21, adpo30JbHBIN KaHAT 25 ISl MPOTEKaHMS adpo30Js, o0pa-
3yeMOro MCIapeHHEM HCTOYHMKA 22 a’po30Jis, B HAIPABICHUH BTOPOTro KapTpuka 30 M KOHIEBOW KOJITA4OK
26 11 cOXpaHEHUs YaCTH BTOPOro kKapTpumka 30, BHyTpH HIIMHAPUUECKOTO Kopityca 27 KapTpUIKa.

Emxoctb 23 chopMupoBaHa ¢ BO3MOKHOCTBIO 0XBaTa a’po30JbHOTO KaHaja 25 W BMEIIaeT UCTOYHHK 22
asposzoiisi. B emkocT 23 MoKeT OBITH yJIOXKEH HOPUCTHIH JIEMEHT, HallpUMep, NOJIMMepHasl TKaHb WM XJIOM4a-
TOOYMakHasi HUTh, M IOPHUCTHII SJIEMEHT MOXKET OBITh MPOIMTAH HCTOYHUKOM 22 aspo3sons. McTounuk 22 aspo-
30JI51 BKJIIOYAET B CEOSI KUKOCTh, HAIIPUMED, TIIHLEPUH, TPOIICHIJTUKOIb WU BOLY.

DuTib 24 SABIAETCS DIIEMEHTOM, yIEPKUBAIOIINM XKHUAKOCTD, JJIs1 BCACBIBAHHS HCTOYHHUKA 22 a3p0O30JIs U3
eMKOCTH 23 K Harpy3ke 21 ¢ UCTIoIb30BaHHUEM KAaNMWIISPHOTO JEHCTBUS M BBITIONHEH M3, HAIIPUMEP, CTEKIOBO-
JIOKHA, TIOPUCTOM KepaMHUKH WM MTOJ0OHOTO MaTepHaa.

Harpyska 21 ucrapsieT HCTOYHHK 22 a3p0o30Jis1 0€3 TOPEHHsI, C UCTIOIL30BaHNEM YHEPTHH, KOTOPAs IMOIaeT-
cs M3 UCTOYHUKA 12 muTanus depe3 y3en 41 BBIBOJOB i pa3psaaku. Harpyska 21 BwITIosIHEHA U3 HarpeBaTellb-
HOW MPOBOJIOKHU, HABUTOMW C MPEIBAPUTEILHO 3aJaHHBIM IIaroMm, (crmpanu). OnHako, Harpy3ka 21 moinkHa ObITh
BCETO JIMIIb 3JIEMEHTOM, CIIOCOOHBIM PacTbIIATh UCTOYHHK 22 a3po30iisl, C 00pa3oBaHUEM, TEM CaMbIM, a3p030-
JIsI, U SIBJISETCS, HAlPpUMeEp, HarpeBaTelbHBIM 3JIEMEHTOM HJIH YJIBTPa3BYKOBBIM TeHepaTtopoM. [IpumMepsr Harpe-
BaTEJIBHOIO JIEMEHTa BKIIIOYAIOT B Ce0sl HarpeBaTellb CONPOTHUBIICHUS, KEpaMUYECKUI HarpeBaTellb, Harpena-
TeJNIb MHAYKIIMOHHOTO HAarpeBa M Tak Jajiee.

Anpo3osbHBII KaHad 25 obecriedeH ¢ BEIXOAHOW CTOPOHBI OT Harpy3ku 21 mo oceBoit smuum L Gioka 10
TMUTAHUS.

KoHntieBoit xosmadok 26 BKItoyaeT B ce0sl 9acTh 26a BMEIIEHUST KapTPUHKa JIJIST BMEIICHHUS YaCTH BTOPOTO
kapTpumka 30 U COSTUHUTENBHBIA POoXo ] 26b ISt COSTUHEHHUS adPO30JIbHOTO KaHaIa 25 1 yacTu 26a BMeIIle-
HUS KapTpUKa.

Bropoii kapTpumk

Bropoii kaptpumk 30 BMeniaet uctounuk 31 apomaTtuzatopa. Konmesas 9acte BToporo kaptpumxka 30 co
CTOpPOHBI TIepBoTo Kaprpumka (20) BKIIafbIBacTCsl, C BO3MOXXHOCTBIO W3BJIECUEHUS, B YacTh 26a BMEIICHHUS Kap-
TpuaKa, oOecrieueHHYI0 B KOHIIEBOM KoJjmauke 26 nepBoro kaprpumka 20. Jlpyras KoHIEBas 4acTb BTOPOTO
kapTpumxa 30 co CTOpOHBI, IPOTUBOMOI0KHOM CTOpOHE MEepBOro kKapTpumka (20), BEIIOTHEHA B BUAE UHTAISA-
IIMOHHOTO KaHaja 32 jyst moss3oBatesst. OfHAKO, MHIAJSIIMOHHBIN KaHal 32 He 00s3aTeNbHO H0JDKEH OBITh BBI-
MOJIHEH HEpa3beMHO CO BTOPHIM KapTpukeM 30, 6e3 BO3SMOKHOCTH OTIENICHHSI OT BTOPOTO KapTpUaXKa, U MO-
JKET OBITh BBITIOJIHEH C BO3MOYKHOCTBIO COSIMHEHUSI U pa3beIMHEHHs cO BTOpbIM KapTpumkeM 30. Eciu nHrasns-
IIMOHHBIN KaHaT 32 BBITIOJHEH OTAEILHO OT O0Kka 10 muTaHus U mepBoro kapTpumka 20, Kak OMMCAHO BBIIIE, TO
MHTAIAIAOHHBIA KaHaT 32 MOXKHO XpaHHUTh B THTHEHUYHBIX YCIIOBHSIX.

BTopoii kapTpumk 30 mobaBisieT apoMaTH3aTop B a3p030J1b, 00pa3yeMbIil IyTeM HCIIapeHUs UICTOTHHKA 22
a’p030JIs HArpy3Ko# 21, Ipu MpOTEKaHUH adpo30JIs Yepe3 NCTOUHUK 31 apomarnsaropa. B kadecTBe nzmemust u3
HCXOJIHOTO MaTepuaia, KOTOpOoe MPEACTaBIseT cOO00M MCTOYHHMK apoMaTH3aTopa, MOXKHO HCIIOIB30BAThH IIPEC-
COBKY, M3TOTOBJICHHYIO ()OPMOBAaHHEM pe3aHOro Tabaka MM CBEXHX JINCThEB Tabaka, B popme rpanyn. Hcrou-
HUK 31 apoMaTH3aTOpa MOXKET OBITH BHITIOJHEH U3 pacTeHHs (HapUMep, MSTHI WIIM PaCTUTEIBHOTO JIEKapCTBEH-
HOTO CpEeJICTBAa WJIM apOMaTHYECKHX TPaB), OTJIMYaromerocs: oT tabaka. B uctounuk 31 apomaTnzaTopa MOKeT
OBITH BBEJICHA TaKasi apoMaTHiecKas J00aBKa, Kak MEHTOJL.

Adpo30IbHBII HHTANATOp 1 10 HAcTOSIIEMY BapHaHTY OCYILIECTBICHHS MOXXET 00pa3oBaTh a’spo30Ib, CO-
JIepKalliil apoMaTu3aTop, Oarogapsi HICTOYHUKY 22 a’po30Iis1, HCTOYHUKY 31 apomaru3aropa u Harpyske 21.
Jpyrumu coBaMH, UCTOYHHUK 22 a3po30Jis M UCTOYHUK 31 apoMaTu3aTopa COCTaBISIOT a3po30Jie00pa3yroIIHi
HCTOYHUK JJIs1 00pa30BaHUS a3PO30JIs.

Anp03071e00pa3yroNIuil HICTOYHHUK B a3PO30JI-HOM HHTANSATOPE | SBISETCS YacThIO, KOTOPYIO ITOJB30BATEIb
MOJKET 3aMEHATH ISl HCIIONB30BaHUSA. B Buie MaHHOW 9acTH MOXHO OOeCIeYnBaTh, HAIPUMEpP, OAWH TEPBBIN
kapTpuk 20 1 oMH WK OoJiee (HarmpuMep, TSTh) BTOPBIX KapTpumkeit 30 B oJHOM HaOOpe ISl TOTh30BATEIIS.

Kondurypamms aspozoneo0pa3yiomero HCTOYHAKA, KOTOPBIH MOKHO HCIIONB30BATh B a3PO30JIHHOM HHTa-
astope 1, He orpaHnYeHa KOH(QUrypanuei, B KOTOPOH NCTOYHHK 22 a’3po30isl U UCTOYHMK 31 apomarm3aropa
BBITIOJTHEHBI ITO-OTACIBHOCTH, M MOXKET OBITh KOH(UTypanuei, B KOTOpOi HCTOYHUK 22 a3p0o30Jisl U UICTOYHHUK 3 1
apoMaTH3aTopa c)OpMHPOBaHBI KaK OJHO IieJ0oe, KOHpUTrypanuei, B KoTopoi ucToyHMK 31 apomaru3aropa oT-
CYTCTBYET, M MICTOYHHUK 22 a3p030JIs 3aKJII0YacT BEIIECTBO, KOTOPOE MOXKET COZEpKaThCsl B UCTOUHMKe 31 apo-
Maru3aTopa, KoHurypamuei, B KOTOpoi HCTOYHHUK 22 a3p0O30JIsi COAEPKHUT MEAUIIMHCKOE BEIIECTBO MIIN YTO-TO
nogo0HOE BMECTO NCTOYHMKA 31 apomaTu3aropa u Tak Jaee.

g a’spo3onpHOTO MHTAISATOpA |, BKIIFOYArOmero B ceds aspo30s1eo0pa3yromnii HCTOYHUK, BBITTOTHEHHBII
(hopmupoBaHHEM HEpa3beMHO HCTOYHHWKA 22 a’po30Jii MU MCTOYHHMKA 31 apoMaru3aropa, HalpuMmep, MOXKHO
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obecrieynTs onUH WK Oonee (Hampumep, 20) a’spo30sie00pa3yIOmMX HCTOYHUKOB B BHJE OJHOTO Habopa s
MOJIE30BATEIS.

B xoprryce a’po30JIbHOTO HHTANsATOPA 1, BKITIOYAIOIIETO B C€0S TOIBKO HCTOYHHUK 22 a’po30Jisd B KAYECTBE
a’p030J1e00pa3yIoNIero NCTOYHNKA, HAPUMEDP, MOKHO 00ecrieunTh OuH Wik Oomee (Hampumep, 20) adsposose-
00pa3yIoMKX HCTOYHUKOB B BH/IE OJHOTO HaOOpa IS MOJIH30BATEIS.

B aspozonsHOM MHTANIsATOpPE 1, BHIMOJHEHHOM BEIMICONMMCAHHBIM 00pa3oM, Kak MOKa3aHO CTpenkoii B Ha
¢dur. 3, BO3IyX, BTEKAIONIMA M3 BITYCKHOTO OTBEPCTHsA (HE MOKAa3aHHOTO Ha YepTekax), cHOPMHPOBAHHOTO B
kopmyce 11 OGioka mUTaHUs, MPOTEKAET Yepe3 BO3AYXOIOABOSIIYIO YacTh 42 U MPOTEKAET OKOJIO Harpy3ku 21
nepBoro kaprpumka 20. Harpyska 21 ncrapsier nctouHuk 22 aspo3071st, BCOCAHHBIH U3 eMKOCTH 23 urmiiem 24.
Anpo3oib, 00pa30BaHHBIA HCTIapEHHEM, IPOTEKAET 10 a3PO30JILHOMY KaHally 25 BMecTe ¢ BO3JyXOM, BTEKalo-
MM W3 BITyCKHOTO OTBEPCTHS, ¥ IOJIAETCSI BO BTOPOi KapTpuK 30 10 COeMMHNUTENBHOMY NpoXony 26b. Aspo-
3071, [10JIaBa€MbIil BO BTOpOH KapTpumk 30, mpoTekaeT uyepe3 UCTOUHUK 31 apomaTu3aTopa U, TEM CambIM, J10-
TIOJIHSIETCSl apOMaTU3aTOPOM, U ITOJIACTCs B MHTAJISIIIMOHHBIHN KaHan 32.

B aspozonbHOM HMHTanATOpEe | IpEerycMOTpPEH Takke M3BelaTensb 45 auisl npeAcTaBlIeHUs pa3HOOOpa3HOH
nHpopManuu (cmotpu ¢ur. 5). M3pemarenb 45 MOKET OBITH BBITTOJIHEH C HCIIOJIb30BAHUEM CBETOW3IYUAIONIETO
3JIEMEHTa WJIM MOXET OBITH BHITIONHEH C MCTIOIh30BaHHEM BHOPAIIMOHHOTO 3JIEMEHTA, MJIH MOXKET OBITH BBITION-
HEH C TIOMOIIBIO 3BYKOM3ITy4aroIIero ieMenTa. M3Bemarens 45 MOXeT OBITh COYeTaHUEM W3, 10 MEHBIICH Me-
pe, IBYX DIIEMEHTOB U3 CBETOM3IYYAIOIINX 3JIEMEHTOB, BUOPAIIMOHHBIX IEMEHTOB U 3BYKOHM3IYUYAIOMIHNX JJIe-
MeHTOB. M3Bemarens 45 Moxer ObITh oOecriedeH B JIF0OOM KOMITOHEHTe M3 Oyoka 10 muTaHus, IEpBOTO Kap-
TpumKka 20 u BTOporo kaptpumka 30; 0HAKO, B IPEANOYTHTEIILHOM HCTIOTHEHUH, U3BEIaTeNlb 00€CIIeYNBAIOT B
6noke 10 muranus. Hampumep, 30Hy BOKPYT HCIIOJHHUTEIBHOTO y371a 14 BBEIMOIHSIOT C BO3MOXHOCTBIO CBETO-
NPOITyCKaHMsI, YTOOBI JIOMYyCKaTh CKBO3HOE MPOXOXK/ICHUE CBETA, KOTOPHIH M3JIy4aeTcsl CBETOM3IYHaIOINM dJIe-
MEHTOM, Hanpumep, ceetoauoaamu (CI).

DileKTpUYecKasi cxema

Jlanee npuBeeHO MOAPOOHOE OITMCAHKE dIIEKTPHIECKOH cXxeMbl Osioka 10 muTaHus co cchlIKoit Ha ¢ur. 6.

Baox 10 muranus BKiIOYaeT B ceOsl, B BUAE OCHOBHBIX KOMIIOHEHTOB, HCTOYHHMK 12 MUTaHHs, HaTIUK 17
TEeMITEpaTyphl, epekrtouaTeNb 19, BeIBOI 41a I pa3psaky JIEKTPOoaa MOJI0KUTEILHOTO MoJIfoca U BeIBOA 41b
JUTS pa3psiiKK 3JIEKTPOIa OTPUIATEIHHOTO TOJI0CA, KOTOPBIE COCTABIISIOT y3ei 41 BBIBOJOB [UIS pa3psiKH, BEHI-
BOA 43a I 3apsAAKU IEKTPOJIA TOJIOKHUTEILHOTO TOTI0Ca M BBIBOA 43b IS 3apsIKK AJIEKTPOaa OTPHUIATEITb-
HOTO TIOJTFOCA, KOTOPBIE COCTABIIAIOT y3el 43 BBIBOZOB 1T 3apsiaku, 610k MCU 50, 3apsanyto IC 55, pe3uctopsl
61 u 62, cocTosmme U3 IEMEHTOB, UMEIOIINX BEIIMYUHBI CONPOTUBIICHNUS, HAIPIMEP, PE3UCTHBHBIX IIEMEHTOB
WIK TPaH3UCTOPOB, Mepekitouarenn 63 u 64, cocrosiue U3 TPaH3UCTOPOB, Hampumep, moiaeBsix MOII-
tpansuctopoB (MOSFET) nnn nonoOHBIX TPHOOPOB, M PE3UCTHBHBIC 3JIEMEHTHI 65.

B mHacTosmieM BapHaHTE OCYIIECTBICHHUS NPEACTABICH IPUMEP C HCIOJIB30BAHUEM MHKPOCXEMEI
"BQ24040DSQT", Texas Instruments Inc., B kauectBe 3apsagHoit IC 55; onnako, 3apsanas IC He orpanuyeHa
BBILICYTTOMSIHYTOH MHUKpocxeMoi. 3apsaHast IC 55 uMeeT MHOXKECTBO KOHTaKTHBIX IITHIPHKOB (MMEHYEMBIX J1a-
Jiee KOHTaKTaMHM), BKiIroyaronux B ce0st Bxoauoi (IN) konrakr (o6o3HaueHHblit "IN" Ha ¢ur. 6), 1 BBIXOIHOH
(OUT) xontakt (o6o3nauenusnii "OUT" Ha ¢ur. 6), koutakt TS (o6o3naduennsiii "TS" Ha ¢ur. 6), KOHTAKT
#CHG (o6o3nauennsiii "#CHG" na ¢ur. 6) u koutakt EP (0603naueHnsiii "EP" Ha ¢ur. 6), B kauecTBe KOHTaK-
TOB IUISL DJICKTPUYECKOTO COCOMHEHHUS ¢ BHEITHUMH KOMITOHeHTaMH. OHAKO CIIeyeT OTMETHTH, YTO B HACTOS-
IIeM BapHaHTE OCYIIECTBIICHHUS OMHCAHBI TOJIHKO OCHOBHBIC KOHTAKTH M3 KOHTaKTOB, KOTOPHIE UMEIOTCS B 3a-
psanuoii IC 55.

BwMmecre ¢ Tem, B HacTosIIEM BapHaHTE OCYIIECTBICHHS IPEACTABIEH IIPUMEp C MCHOIB30BaHUEM MHKPO-
cxembl "PIC16F18346", Microchip Technology Inc., B kauectBe Gioka MCU 50; oxnaxo, 6ok MCU He orpa-
HUYCH BBHINICYNOMSIHYTOW MHKpocxeMol. biiok MCU 50 mMeeT MHOXECTBO KOHTAaKTOB, BKJIIOYAIOIINX B ceOs
koHTakT Vdd (oGo3nauenssrii "Vdd" Ha ¢wur. 6), kontakt RA4 (0603HayeHHbIl "RA4" Ha ¢ur. 6), KOHTaKT
#RC3 (o0o3nauenuslii "#RC3" Ha ¢wur. 6), konrakT #RC4 (06o3naueHusi "#RC4" Ha ¢ur. 6), konrakT #RCS
(o603nayenHsIit "#RCS" Ha ¢dur. 6), kontakt RB7 (00o3nauennsiit "RB7" Ha ¢ur. 6), n xonrakt EP (06o3Ha-
yeHHbIH "EP" Ha ¢ur. 6), B KauecTBE KOHTAKTOB JJISl DJIEKTPUIECKOTO COSTNHEHHUS C BHEIITHUMHA KOMITOHEHTAMH.
OpHako, ciuexyeT OTMETHTD, YTO B HACTOSIIEM BapHaHTE OCYIIECTBICHUS ONMMCAHBI TOIBKO OCHOBHBIC KOHTaKTHI
13 KOHTaKTOB, KOTOpbIe NMErOTCsI B 6110ke MCU 50.

IN-konTaKT 3apsaHoi IC 55 sBiseTcss BBOIOM JUTsl SHEPTHUH, KOTOPAast MOJAeTCs M3 y3i1a 43 BBIBOJOB IS
3apsanKd, (HEPTUU I GopMHUpOBaHUS dHEPTUU s 3apsankn). IN-koHTakT 3apsaHoi IC 55 coenuHeH ¢ BBIBO-
IIoM 43 a I 3apsIKH 3IIEKTPO.Ia TIOJOKUTEIBHOTO TIOJTIOCa.

OUT-koHTakT 3apsanoii IC 55 sBisiercst BHIBOAOM [UIsl SHEPTHHX IS 3apsiiku, popmupyemoit 3apsianoit 1C
55. K OUT-konrakty 3apsagnoit IC 55 nmoxacoenunsiercss nuaus 60V ucrounuka nutanus. Jannas auaus 60V
MCTOYHMKA THUTAHUS COCAMHEHA C BBIBOJOM 41a Julsl pa3psaKH dJIEKTPOIa MOJIOKUTEIFHOTO MOJIFoca Yepes Iie-
pexiodaTens 19.

Konrakt EP 3apsanoii IC 55 aBnsercs 3azemmsttomiuM BeiBogoM. Konrtakt EP 3apsannoii IC 55 coenunes ¢
muauer 60E 3azeminenus, KoTopas coemuHseT BBIBOA 43b 11t 3apsiiku 3JIEKTPOAa OTPUIATENIFHOTO IOJIIoca U
BBIBOX 4 1b 1715 pas3psaKy 3JIEKTPOJIa OTPUIIATESILHOTO MTOJIOCA.

Konrakt #CHG 3apsinnoit IC 55 sBisieTcst BBIBOJOM IS BBIIAYd HH(MOPMAIMH O COCTOSTHUH 3apsAKH, T10-
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Ka3BIBAIOIICH, YTO 3aps/ika BEIMOJHACTCS, 3apska mpeKpalleHa, win 3apsaka 3aBepuieHa. Konrakr #CHG 3a-
psmHoit IC 55 coennnen ¢ kontakToM #RC5 61oxka MCU 50.

KonTakt TS 3apsgnoit IC 55 sBisieTcss BEIBOJOM ISl BBIIAYM 3HAYCHUS HANPSDKEHUS, KOTOPOE IMOIAeTCs
Ha PE3UCTOpP, KOTOPHIH MOJACOSANHEH K JAHHOMY BBIBOAY, (3HAYCHHS HANIPSKCHUS B 3aBUCHMOCTH OT BEITMUNHBI
COTIPOTHBIICHHUSI COOTBETCTBYIOIIETO pe3ucropa). Ilo 3HadeHHIO0 HampsDKEHHS, TOAaBaeMOMY Ha KOHTAakT TS,
MOJKHO OTIPE/ICITUTE BEIHMYMHY COIIPOTHBIICHIS PE3UCTOPA, KOTOPHII MOACOeINHEH K KOHTakTy TS (MHaue TOBO-
psi, TEMIIEpaTypy COOTBETCTBYIOIIETO pe3nucTopa). Korma B kadecTBe pe3ncTopa, KOTOPHIN MOICOCIMHEH K KOH-
TakTy TS, IpUMEHSETCS TEPMHUCTOP, TEMIEPaTypy PE3UCTOPa, KOTOPHIi IMOJCOETUHEH K KOHTAKTYy TS, MOXHO
OTIPENIeNIATH IO 3HAUCHHUIO HATIPSDKCHIS, TIOaBaeMOMY Ha KOHTaKT TS.

Sapsgnas IC 55 BeIMONHSAET (YHKUIUIO YIPaBICHUS 3apsSAHBIM HAMPSHKCHHEM, MOMJICKAIIAM BBIBOIY C
OUT-KkoHTaKTa, HA OCHOBaHUM 3HAYEHUs HANPSDKEHUs, KOTOpOe MojaeTcsi Ha KoHTakT TS. B wactHocTH, 3apsia-
Has IC 55 Belmaer nepBoe 3apsaHoe HanpsbkeHne ¢ OUT-koHTakTa B cilydae, KOTJa TeMIepaTrypa, OCHOBaHHAs
Ha 3HAYCHUM HAMPSKCHHS, KOTOpPOE MOJaeTcs Ha KOHTAkT TS, mmeer 3HadeHue Hrpke mopora THI1, u BeImaer
BTOPOE 3apsAIHOE HANpsHKEHUE HUXKE, YEM MEPBOE 3apsAHOE HAIpsDKEHHE, B Clydyae, KOrjaa TeMrepaTypa UMeeT
3HaueHNe, KOTOpoe paBHO WM Bbimie mopora TH1 u Hmwke mopora TH2, n BEIMONHIET ynpaBlieHUE, 4TOOBI HE
JIOITyCKaTh BBIBOJA 3apsaHoro HampspkeHust ¢ OUT-koHTakTa, T.€. MpeKpamarh 3apsaKy, B cirydae, Korga TeM-
neparypa UMeeT 3HadeHune, KoTopoe paBHO wiH Beimie mopora TH2. TTopor TH1 pasen, manpumep, 45°C, u 1o-
por TH2 pagen, Hanmpumep, 60°C.

3HaueHne HaNpsDKEHUSI HAa PE3UCTOpe, KOTOPHIN MOACOeNNHEeH K KOHTaKTy TS, B cirydae, Korzaa Temiepa-
Typa pe3nucTopa CTaHOBHTCA paBHOU mopory TH1, o6o3Havaercs Vmax, U 3HaUeHUE HAMPSHKEHUS Ha Pe3UCTOPE,
KOTOPBIM MOACOEANHEH K KOHTakTy TS, B ciydae, Korja TemrepaTypa pe3ucTopa CTaHOBUTCSI paBHOU MOPOTY
TH2, o6o3Hayaercst Vmin. B ciydae, xorna pe3ncTop, KOTOpBIH mojcoequHeH K KoHTakTy TS, sBisercs NTC-
TEPMHUCTOPOM, IO MEPE TOrO, KaK TEMIEpaTypa pe3ucTopa MOBHIIIAETCS, BEIMUYMHA COMPOTUBICHUS pPEe3UCTOPa
cHrpkaercs. [loaToMy ycTaHaBmMBaeTcsi COOTHOIIeHHEe Vmax > Vmin. [lanHbli dakt ciemyer otMeTuth. C yue-
TOM BBILIEYNIOMSIHYTOTO onucanus, 3apsanas [C 55 Beigaer Bropoe 3apsiaHoe HampsbkeHue ¢ OUT-koHTakTa B
cilydae, KOT/ia 3Ha4CHHE HaNpsDKEHUs, KOTOPOe MoJaeTcss Ha KOHTAKT TS, comepKUTcs B MpeaBapUTENBHO 3a-
JAHHOM JAxamna3oHe OT BHIIE Vmin ¥ A0 PaBHO WIM HIDKE VMax, W BBIACT IEPBOE 3apsAOHOE HAIPSDKEHHE C
OUT-koHTaKTa B cIy4ae, KOT/Ia 3HaUeHUE HAMIPSKEHHSI, KOTOPOE TojaeTcs Ha KOHTAkT TS, mpeBsiniaeT Vmax, u
TIpeKpaIaeT 3apsaKy B ciyJae, KOTAa 3HaueHHe HAIPsDKCHMS, KOTOPOEe MOoAaeTcsl Ha KOHTakT TS, Hivke Vmin.

K xonrakty TS 3apsmuoii IC 55 mo HacToseMy BapuaHTy OCYIIECTBICHUS MOACOSANHEH OJJUH KOHEII pe-
3ucropa 61. Jlpyroii koner pesuctopa 61 coenunen ¢ mnueii 60E 3azemnenns. K konrakry TS 3apsanoit IC 55
MIPUCOEANHEH TaKXKe OJIMH KOHel nepekitoyatens 63. C IpyruM KOHIIOM Mepekinouatess 63 coeMHEH Takke
OJIMH KOHeIl pe3uctopa 62. Jlpyroii konen pe3ucropa 62 coenuneH c nunueit 60E 3azeminenus.

Kaxnp1if u3 pesucropa 61 u pesucropa 62 umeeT NpeABAPUTENLHO 3aJaHHYIO MOCTOSIHHYIO BEIMUUHY CO-
npotuBieHus. Pesucrop 61 u nocnenoBarenbHas Lenb U3 nepekirovarens 63 u peauctopa 62 MOACOCTUHEHBI K
koHTakTy TS mapamiensHo. [1o3TOMy, KOrAa mepekirovaTeNb 63 BBIKIIOYCH (HAXOIUTCS B HEPOBOMASAIICM CO-
CTOSIHMM), Ha KOHTaKT TS mopaercs 3HaueHHe HampsbkeHUs V1, KoTopoe co3maercss Ha pe3uctope 61 Tokowm,
MPOTEKAIOMUM ¢ KoHTakTa TS B pesuctop 61.

3Havyenne HanpspkeHUs V1 npuHHMaeT GUKCHPOBAHHOE 3HAYCHHE, TOCKOJIBKY BEIWYHHA COMPOTHBICHHS
pesucropa 61 mMeeT MOCTOSHHOE 3HAYCHUE. BenmurnHy conmpoTHBIICHHS pe3ucTopa 61 ycTaHaBIMBAIOT 3apaHee ¢
TAaKAM pacueToM, 4TOOBI 3HAUCHHUE HANpsDKeHUs V1 MpUHUMANIO MPOW3BOJIBHOE 3HAYCHHE B BBHIIICYTIOMSHYTOM
0XBaThIBAEMOM JIMana3oHe (BbIIIe Vmin ¥ paBHO WIM MEHbIle Vmax). Bennauny conpoTuBieHus pezucropa 61
JKENATeNIbHO YCTAaHABIUBATh 3apaHee ¢ TAKUM PAacdyeToM, 4TOOBI, KOTJa MEAHAHHOE 3HAYCHUE MPEIBAPUTEIIHHO
3aJIJaHHOTO JIMana30Ha PaBHO V¢, 3HAUYCHUE HampspkeHus V1 mpuHIMaio 3HavyeHue Orbke K Vmax, yem k Ve. B
JIAaHHOM clly4yae, Jake €clii 3HaUYe€HUE HAIPSDKEHUs, KOTOpOe MOoJaeTcsl Ha KOHTAKT TS, u3MeHseTcs u3-3a uyma
WIN OMINOOK, MOXKHO MPOJOJDKATh 3apsaiaKy ncrouyHuka 12 muranus ot 3apsanoi IC 55. Kak ommcano Bblie,
BEJIMYMHY CONPOTHBIICHUS pe3ucTopa 61 yCTaHABIMBAIOT C TAKUM PAacyeTOM, YTOOBI 3HAUCHHE HApsDKeHUS V1
MPUHUMAJIO 3HaU€HHE AJs1 BBIBOAA BTOPOro 3apsiaHoro HampsbkeHus ¢ OUT-kontakra 3apsasoit IC 55. B uact-
HOCTH, BEJIMYMHA CONIPOTUBIICHHS pe3uctopa 61 pasHa 4,7 kKOM.

Bwmecrte ¢ TeMm, BETHYUHY CONIPOTHBIICHIS pe3UCTOpa 62 yCTaHABIUBAIOT PAaBHBIM 3HAUEHHUIO, KOTOPOE J0C-
TATOYHO MEHBIIIE BEMIMHBI CONMPOTUBIICHHS pe3ucTopa 61. [Toaromy, Korna mepexiarodarens 63 BKIOYCH (Ha-
XOJIUTCS B TIPOBOJISIIEM COCTOSIHUH), TOK MPEAMOYTHUTENBHO MPOTEKAET C KOHTaKkTa TS B pe3ucTop 62, 1 Ha KOH-
TakT TS momaeTcs 3HaUeHNEe HANPsDKEHUST V2, KOTOPOE CO3/aeTcs Ha pe3ucTope 62 TOKOM.

JlanHoe 3HaueHWe HaNpsDKEHHSA V2 MpHHAMAaeT (PUKCHPOBAHHOE 3HAUEHHE, MMOCKOIBKY BEIHYHHA COTIPO-
TUBJIEHUS pe3ucTopa 62 nMeeT NOCTOSIHHOE 3HaUeHe. BennunHy conpoTUBIEHUS pe3ucTopa 62 yCcTaHaBIUBAIOT
3apaHee ¢ TAKUM PacdeToM, YTOOBI 3HAUCHUE HATIPSDKCHUS V2 MPUHUMAJIO MPOU3BOIBHOE 3HAUCHHE HIDKE Vmin.
Kax onmcano Bbllle, BEIUYUHY CONMPOTUBIICHHS Pe3UCTOpa 62 yCTaHABIMBAIOT 3apaHee C TAKUM PacueToM, UTO-
OBl 3HAYCHUE HAIPSOHKCHUS V2 MPUHUMAIO 3HAYCHHE IS MPEKPAIICHHUS 3aps KA UCTOYHUKA 12 THTaHUS OT 3a-
psaasoii IC 55.

Onnako pe3uctop 62 He 00s3aTeNIeH U MOXKET OBITh UCKITFOUCH. IHaue TOBOPS, IPYroil KOHEI[ IepeKIToya-
TeJs 63 MOKHO COeTMHUTE Harpsamyro ¢ tuaued 60E 3azemnenus. B maHHOM ciydae, KoTa rmepexiovareas 63
BKITIIOYEH, KOHTAaKkT TS 3azemnen. CienoBaTenbHO, 3HAUEHUE HANPSDKEHUS, TOAJIC)KAIIETO ToAade Ha KOHTAKT
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TS, MoxHo cnenath Hike Vmin. [ToaToMy, BKIIIOUEHHEM NepeKiIroyaress 63 MOXKHO MPEKPATUTh 3apsiiKy HC-
TouHMKa 12 nurtanus ot 3apsanHoi IC 55. Ilpu ToM, myTeM UCKIIOUEHMs pe3ucTopa 62 MOXKHO CHU3UTH CTOH-
MOCTB H BEC.

DNEKTPO]] TOJOKUTEIBHOTO TOJIF0Ca UCTOYHUKA 12 TUTaHHWS COEAWHEH ¢ JuHueH 60V MCTOYHWKA MUTa-
HUS, ¥ DJIEKTPOJT OTPHUIATEIILHOTO TOJIf0ca UCTOYHWKA 12 muTanus coeawHeH ¢ nuHuer 60E 3azemmnenwus. [lo-
3TOMY, ACTOYHHUK IMUTAHUS MOXET 3apsDKaThCS 3apsiIHBIM HampspDKeHHeM, BeinaBaeMbiM ¢ OUT-koHTakTa 3apsij-
Ho#t IC 55 B muamio 60V nCTOYHNKA TUTAHUS.

Konrakr Vdd 6moxka MCU 50 gBiseTcs BEIBOAOM MCTOYHMKA MMUTAHUSA U COEOUHEH ¢ JuHHEH 60V HncTou-
HUKA IMATAHHUS.

Konrakt EP 6:1oka MCU 50 siBiisieTcst 3a3eMIISIOIIMM BBIBOJIOM U coefirHeH ¢ uHuei 60E 3a3emiieHus.

Konrakr RA4 6moka MCU 50 mozcoemHeH K HEepeKIouaTeio 63 U CIIy>KUT BHIBOJOM ISl BBIIOJTHEHHS
YIIPaBJICHUS 110 BKIIOYESHUIO M BBIKIIOUCHHUIO TTepeKroyarens 63.

Konrakr RB7 610ka MCU 50 nozacoequHeH K IepekiIoyaTento 19 1 CiryKUT BHIBOAOM IJISl BBITTOJTHEHHS
YIIPaBJICHUS 110 BKIIOYESHUIO M BBIKIIOUCHHUIO ITepekiroyarens 19.

KonTakt #RC5 6;110ka MCU 50 ciry>kuT BBIBOJIOM IS TIpUEMa COCTOSIHUS 3apsaku 3apsaHoi IC 55 ¢ koH-
takta #CHG 3apsgnoit IC 55.

KonTakt #RC4 610ka MCU 50 moacoenuHeH K mepekodyaTento 64 U CIIyXUT BIBOJIOM JJISI BHITIOJTHEHUS
YIpaBIIEHUS TI0 BKIIOYSHHUIO ¥ BBIKITIOUCHHIO mepekiodarens 64. OquH KOHeIl epektouaTess 64 coequHeH ¢
muHue 60V UCTOYHMKA MUTAHUS, U €T0 JPYTOi KOHEI COeTUHEH C OJTHUM KOHIIOM PE3WCTHBHOTO dJIeMEHTa 65.
Jpyroii KOHeI[ pe3UCTUBHOTO JIeMeHTa 65 coenHeH ¢ oqHUM KoHIIoM NTC-TepMucTopa, 00pa3yroIero JaTauk
17 Temneparypsl. [pyroit konerr NTC-tepmucropa, o0pasyromiero aatauk 17 TeMneparypsl, COeIMHEH C JIMHU-
et 60E 3azemneHnus.

Konrakt #RC3 610xka MCU 50 ciy»XHT BBIBOZOM IS OIIPE/ICIICHHS] TEMIIEPaTyphl HCTOYHUKA 12 THTaHusL.
KonrakT #RC3 6noxa MCU 50 npucoenvHeH K TOUYKE COSIMHEHUSI PE3UCTUBHBIX JIEMEHTOB 65 ¢ martdankom 17
TEeMITepaTypHl.

Korma nmepexmouarens 64 BKIIOUEH (HAXOAWTCS B TPOBOJSIIEM COCTOSHUH), HalpshDKeHHE B JIMHUK 60V
WCTOYHUKA MTUTAHUS JACTUTCSA PE3UCTUBHBIM 3JIEMEHTOM 05 M AaT4ukoM 17 TeMIepaTypsl, i 3HaUCHHE HampshKe-
HUS, KOTOpOE TIpUiIaraeTcsl K JAaT4uKky 17 Temmeparypbl, momaercs Ha koHTakT #RC3 Omoxa MCU 50. Biok
MCU 50 BpmonHSAeT QYHKIMIO H3MEPEHUST TEMIIepaTyphl HCTOYHUKA 12 MHUTaHWS HAa OCHOBAHWH 3HAYCHUS Ha-
MPSDKEHUS, KOTOPOE MoaaeTcst Ha KOHTaKT #RC3, kak MosICHAETCS HIKE.

Mexnmy Tem, Korja Meperiodarensb 64 BHIKIIOUEH (HaXOIUTCS B HETPOBOMAIIEM COCTOSHUH), Ha TATIHK
17 Temnepartypsl He mojaercsi HanpspkeHus. ClieoBaTenbHO, B JaHHOM ciaydae, 6110k MCU 50 nepexmodaercs
B COCTOSIHHE, B KOTOPOM OH HE MOXKET MOJIydaTh TeMIlepaTypy UCTOYHUKA 12 THTaHUS.

[lepexirouarens 19 cocToUT U3 MONTYIPOBOAHUKOBOIO AJIEMEHTa, Hanpumep, nosesoro MOII-Tpan3uctopa
(MOSFET), u Bkimo4aeTcs ¥ BEIKITIOUAETCS ¢ ynpasieHneM ot 6moka MCU 50.

B anexrprueckoit cxeme Oioka 10 muTaHus, npeAcTaBIeHHON Ha ¢wur. 6, nepexiovarens 19 obecneueH
MESK/Ty JIEKTPOJIOM TOJIOKUTENHHOTO TI0JIF0Ca UCTOYHHKA 12 IMTaHUs ¥ BBIBOJIOM 41a JUIs pa3psaKy JIeKTpoaa
MOJIOXKHUTEIBHOTO TI0JII0ca. BMECTO JaHHOTO, TaK HAa3BIBAEMOTO, THIIA YIPABICHHS IO IUTIOCY, MEPEKII0YaTelh
19 MoeT OBITh PJIEMEHTOM YIIPABJICHUS 10 MUHYCY, KOTOPBIA o0ecrieueH MexXay BeIBOJOM 41b mst paspsaku
3JIEKTPOa OTPHUIATEIEHOTO MOJIOCA U 3JIEKTPOIOM OTPHIATEIFHOTO TIOTIOCa UCTOYHMKA 12 MUTaHuUS.

Baoxk MCU

Jlanee mpuBeneHO NOApOOHOE onrcanue KoHdurypanuu 6moxka MCU 50.

Kak moka3zano Ha ¢wur. 5, 6noxk MCU 50 BkitouaeT B ce0s 0ok 51 ompenenenus 3ampoca Ha 00pa3oBaHUe
aspo3ouist, 010K 52 yrnpaBieHHs 3apsiaKoH, OI0K 53 ynpaBiieHHsI TUTaHUEM M OJIOK 54 M3MepeHUs TeMIepaTyphl
B KadecTBe ()yHKIMOHAJIBHBIX OJIOKOB, KOTOPHIE PEATM3YIOTCS MPOLECCOPOM IPH BBIITOJHEHUH MPOTPAMMBI,
xpansieiics B ROM.

bnok 51 ompenenenust 3anpoca Ha 0Opa3oBaHKE adpO30JIsl OMPEAEISET 3aMpoc Ha 00pa3oBaHHUE adpO30JIs
M0 BBIXOJTHOMY CHTHaJNy JHardyuka 15 Brmoxa. JlaTumk 15 Bmoxa BBINOJHEH C BO3MOXKHOCTBIO BBIJIAUM 3HAYEHUS
W3MEHeHHUs AaBieHns B 61oke 10 muraHus (BHYTPEHHETO JaBJICHU), BEI3BIBAEMOT0 BIOXOM ITOJIB30BATENS Yepes
MHTAIAIAOHHBIA KaHan 32. Jlatank 15 BOoxa sABIseTCSs, HAIPUMEP, JATINKOM JTABJICHUS IS BEIIaYH BEIXOTHOTO
3Ha4YeHHs (HAIpUMep, 3HAUCHUS HANPSOHKCHUS MIIH 3HAYCHHS TOKA) B COOTBETCTBHUU C BHYTPCHHUM JIaBJICHUEM,
KOTOPOE M3MEHSAETCS B 3aBUCHMOCTH OT CKOPOCTH MTOTOKA BO3/yXa, KOTOPBIN BCACHIBACTCS U3 BITYCKHOTO OTBEP-
cTus (He TTOKa3aHHOTO HA 4YepTeXax) B HANpaBICHUH MHTALSIIIMOHHOTO KaHana 32, (T.e. BTSATHBAIOMIETO JACHCT-
BUS monb30Baresst). Jatank 15 Booxa MoKeT OBITh BBITTOJNHEH C MCITIOJIF30BAaHIEM €MKOCTHOTO MHUKpPO(OHA HITH
MOJJOOHOTO YCTPOHCTBA.

Bbnok 53 ymnpaBneHust MUTaHUEM yIpaBIIeT pa3psAKON UCTOUHMKA 12 mUTaHus uepes y3el 41 BBIBOJOB [UIs
Pa3psaKy MOCPEACTBOM BKIIOUYCHUSI M BBIKIIIOUCHHMS IIepekiodaTens 19, ecnn 610k 51 onpexneneHus 3anpoca Ha
o0pazoBaHKe a3po30J1sl ONpeeIIsIET 3apoc Ha 00pa3oBaHUE a3PO30JIs.

bnok 53 ynpaBieHus MUTaHHEM BBIOJHSCT YIPaBICHHE TaKMM 00pa3oM, 4TOOBI KOJIMYECTBO a’po30Jis,
KOTOpoe 00pa3yercsi MCIapeHHeM HCTOYHHMKA a’3po30Jisi IMOCPENCTBOM Harpy3ku 21, HaXOIWJIOCh B HCKOMOM
JMamna3oHe, T.e. TAKUM 00pa3oM, 4TOObI MOIITHOCTh MJTM KOJIMYECTBO DHEPTHH, KOTOpas(oe) MmogaaeTcs U3 UCTO-
HUKa 12 muTaHus B Harpy3ky 21, HAXOAWIIOCH B TIPEIBAPUTEILHO 33JaHHOM Juana3one. B yactHocTH, 00Kk 53
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yIOpaBleHUs NMUTAHWEM YIPaBIAET BKIIOYEHHEM U BBIKIIOYEHUEM Nepekmrouatens 19, Hampumep, MeTonoMm
VM (ImpoTHO-UMITYJIbCHON MOAYJSINH). B KauecTBe anbTepHATHBEI, OJIOK 53 yrpaBieHHst TUTAaHHEM MOXKET
YIPAaBILSITh BKIIOUEHUEM U BBIKIIOUCHHEM Nepekitouarens 19 merogom UMM (4acTOTHO-MMITYIbCHOM MOZYJIsI-
IIUH).

ITocne Toro, Kak HaYMHAETCS MOAAYa SHEPTUH B Harpy3Ky 21 1ust 06pa3oBaHus ad3po30I1s, €CIM MPOXOIUT
HpeABapUTEIbHO 3aJaHHBIN MEepHO, OJIOK 53 ynpaBiIeHUsI MUTAaHUEM IPEKPAINAeT MOAady SHEPTHU U3 HCTOYHHU-
Ka 12 nutanus B Harpy3Kky 21. MHade roBops, fake IPH TOM, YTO ITOJIb30BATENb (DAKTHUECKH BBITIOTHSAET BTATH-
BalOIEE ACHCTBUE, €CIIM TEPHOJL 3aTSHKKH MPEBBIIIACT HEKOTOPBIH MepHoa, To OJI0K 53 ympaBieHHs MUTaHUEM
IpeKpalaeT nojady 3Hepruu U3 UCTOuHNKa 12 nutanus B Harpy3ky 21. HexoTopslil mepuos ycTaHaBIUBaeTCs
JUIS UCKJIIOUEHHS BapHalliy IEPHUOA 3aTSKKU T0Ib30BaTENs.

bnaropaps ynpasnenuto 6710koM 53 ynpaBieHHs MUTaHUEM, TOK, KOTOPBIH MpoTeKaeT B Harpyske 21 B Te-
YEeHUE OJJHOTO BTATHBAIOIIETO JICHCTBHS, NPUHUMACT, MO CYIIECTBY, (PUKCHPOBAaHHOE 3HAYCHUE, KOTOPOE OIpe-
JIeTSIeTCsl B 3aBUCUMOCTH OT, IO CYIIECTBY, (PUKCHPOBaHHOTO 3((HEKTUBHOTO HAIPSDKEHHS, KOTOPOE IOJNACTCS
Ha Harpy3ky 21 nocpeactsom LM, 1 Benu4uH cONpOTUBIECHUS y371a 41 BBIBOJOB AJIS pa3psiAKU U Harpy3Ku
21. B aspo3osipHOM HHTamsiTope | 10 HACTOSIIEMY BapHaHTY OCYIIECTBIICHUS, KOTJA MOJIb30BATENb BIBIXACT
a’3po30JIb C MCHOIB30BAHUEM OJHOTO HEIMOJIb30BAaHHOTO BTOPOro KapTpumka 30, cyMMapHOE BpeMs, B TCUCHHUE
KOTOPOTO 3HEPTHsi MOXKET IIOAaBAThCS B HArpy3Ky 21, KOHTpOJIMpyeTCs B IpeAese N0, MAaKCUMYM, HalpuMmep,
120 cexynn. CrnemoBaTellbHO, MOXHO 3a0JIarOBPEMEHHO TOYYHTh MaKCUMaJIbHOE KOJMYECTBO YHEPTHH, HE00-
XOJIUMOE JIJIsl OITyCTONICHHUS (TIOJTHOTO UCIIOJIb30BaHMUS) OJTHOTO BTOpPOTo KapTpumxka 30.

brnok 54 n3mepeHns TeMmneparypbl H3MepsIeT TeMIIepaTypy UCTOYHMKA 12 MUTaHMA MO 3HAYCHUIO HATPS-
JKEHMA U3 AaTduka 17 TeMnepaTypsl, KOTOpoe MoAaeTcst Ha KOHTakT #RC3.

Bbnok 52 ynpasneHus 3apsakoi ynpasiseT 3apsAHbIM HAPSXKECHUEM, MOAJEKAIIUM HoJaue B HICTOUHUK 12
MUTaHUS, ITyT€M BBINOJIHEHUS YIPABJICHUS BKIIOUEHHEM M BBIKIIOUEHHEM IepekintouaTens 63 Ha OCHOBAHMU
TEeMIepaTyphbl HICTOYHHUKA 12 THTaHW, U3MEPEHHOU OJOKOM 54 M3MEpeHuUs TeMIepaTyphl.

®ur. 7 sBIsieTCsl BpEMEHHOM JrarpaMMoH, MOSICHSIONIEH cojep)kaHue ynpasieHHus OJokoMm 52 ympasie-
HuUs 3apsakoi. Kak mokasano Ha ¢wur. 7, ecnu temrieparypa Tbatt nctounnka 12 MUTaHUS CTAHOBUTCS PaBHBIM
nnm Beimie mopora TH2 (B mpumepe Ha ¢wur. 7, 45°C), To 610K 52 ympaBiieHUs 3apsIKOH MOAIEPKABAET CUTHAI
YIpaBIIEHUS MEPEKIIIOYATENEM, MTOUISKAIINI BBOLY B MEPEKIIIOUaTeNb 63, Ha BBICOKOM YPOBHE, C BBIIEPKHBA-
HUEM, TEM CaMbIM, TIepeKIrtouaTeNs 63 Bo BKIIOYEHHOM cOCTOsTHUU. Korma nepeximodarens 63 moaaepKuBaeTCs
BO BKJIFOUEHHOM COCTOSTHUH, Ha KOHTaKT TS 3apsgnHoit IC 55 HenpepsIBHO MojaeTcs 3HAaUCHUE HAMPSHKEHUS V2
JUISL TIpeKpatieHust 3apaaku. CrenoBaTensHO, 3apsiKka NCTOYHHUKA 12 MHUTaHMS NMpeKpamiaeTcs, U 3apsaHbId TOK
JUIS UCTOYHUKA 12 MUTaHUS NPUHUMAET HYJIEBOE 3HAUCHUE.

B ciyuae, korna temneparypa Thatt ncrounnka 12 nuranus umeeT 3HaueHue Hxe rmopora TH3, 6nok 52
yIpaBIEHUs 3apsAKON MOJAEPKUBACT CUTHAN YNPaBIICHHs MEPEKIIoYaTeNeM, MOoANIeKaIluil BBOAY B IEPEKIIIO-
yatenb 63, Ha HU3KOM YPOBHE, C BEIIEPKUBAHUEM, TEM CaMbIM, EPEKIoUaTels 63 B BEIKIIOUEHHOM COCTOSHHH.
[opor TH3 umeer 3nauenue Hike nopora TH2 u Beie nopora TH1 (manpumep, 40°C), u B npuMepe Ha ¢ur.
7, mopor TH3 paBen 43°C. Koraa nepexiouareisb 63 moanepKUBaeTcs B BHIKIIOYEHHOM COCTOSIHUU, HA KOHTaKT
TS zapsanoit IC 55 HenmpepbIBHO TOAETCs 3HAUCHHUE HANpsDKEeHUsT V1 I Tolaqi BTOPOTO 3apsAHOTO HAIps-
xeHust. CleoBaTeIbHO, HA UCTOYHUK |2 MHTAaHUS TOAACTCSA BTOPOE 3apsiiHOC HANPSDKEHHE, W 3apsiIHBIN TOK
JUISL ICTOYHUKA |2 MUTaHUs MPUHUMAET MPEIBAPUTEIBHO 3alaHHOE 3HaUCHNE OOJIbIIE HyIIS.

B cmyuae, xorga temmeparypa Tbatt nctounuka 12 TUTaHHS HaXOTUTCS B JHWANTa30HE 3HAYCHHUH, PaBHBIX
nnm Beie opora TH3 u Hmxke mopora TH2, 6itok 52 yrnpaBieHus 3apsAKOH BBITIONHSIET YIIPaBICHUE IS TIepe-
KIIFOUEHUS] CUTHAJA yNpaBlIeHUs MEepeKrodaTesieM, MOJIekKaIero BBOAY B MepeKtodarenb 63, Mex1y HU3KUM
YPOBHEM U BBICOKMM YPOBHEM, C IEPEKITIOUCHUEM, TEM CAMBIM, IepeKIouaTens 63.

Kaxk mokazano Ha ¢ur. 7, B permonoKeH!H, 9TO LUKJ NEPEKIIOYEHHS SBISCTCS IPEABAPUTENLHO 3a1aH-
HBIM €MHUYHBIM MHTEPBaJIoM BpeMeHu T, B TeueHue BpeMeHu T1, KOTopoe COCTaBiIseT 4acTh €AUHUYHOTO MH-
TepBasia BpeMeHH T, 060K 52 ympaBieHUs 3apsiIKOH BBINOJHACT yIpaBiIeHHE AJIS MMOJICPKKH MepeKIIovaTess
63 BO BKJIIOUEHHOM COCTOSHUM M B TeU€HHME BpeMeHU T2 OT eqUHHYHOTO MHTEpBaja BpeMeHH T, MHOro, 4eM
Bpems T1, GOk ympaBieHHs 3apsaKoil BBIOIHSAET yNpaBICHUE AJS MOAJCPKKH IepeKIrouarens 63 B BBIKIIO-
YEHHOM COCTOSHHHM. Tak Kak MepeKtodaTenb 63 IMepeKIouacTcs ¢ BBIICONMCAHHBIM YIPABICHUEM, TO 3apsii-
HBII TOK JUI UCTOYHMKA 12 MUTAaHUS MMOOYEPEIHO N3MEHACTCS MEKAY NPEIBAPUTENBHO 3aJaHHBIM 3HAUCHUEM H
HYJIEM.

Korna orHomenne Bpemenu T1 (BpeMeHH, B Te4€HHE KOTOPOTO BBIMOIHACTCS YIIPABICHHUE AT MOIJICPKKH
BKJTFOUCHHOTO COCTOSIHMS) K €IMHUYHOMY MHTEpBaIy BpeMeHHU T 3a/1aeTcst Kak CKBa)KHOCTb, B COCTOSIHUH, B KO-
TopoM Temmneparypa Tbatt umeer 3HaueHne Hixe mopora TH3, BeimonHsAETCS ynpaBieHHE ¢ HUCIIOIb30BAHHEM
ckBakHOCTH 0%, M B COCTOSIHWHM, B KOTOpPOM TemIeparypa Tbatt uMeeT 3HaueHHe, paBHOE HJIM BBIIIE ITOpOTa
TH3 u Hmwxe nmopora TH2, BelmonHseTcs ynpaBiieHHE C HCIIOJB30BAaHUEM CKBa)KHOCTH Oombiue, deM 0%, u
mensle, yeM 100% (B mpumepe Ha ¢ur. 7, ckBakHOCTH paBHa 60%), U B COCTOSHHHU, B KOTOPOM TeMIeparypa
Tbatt nmeer 3HaueHue BbIe mopora TH2, BeIMONHSAETCS yIpaBlIeHNE ¢ HCIIOIb30BaHneM cKBaXHOCTH 100%.

Brpouewm, ecnu ynpasieHue nepekitrodaresieM 63 obecrieunBaeT ero BKIIOUYCHHOE COCTOSHHUE, 3apsiIHBIA
TOK JJIS1 HCTOYHHKA 12 muTaHMs paBeH Hymio. CIeqoBaTeNbHO, CICAYET OTMETUTD, YTO 3HAUEHHE, MTOIyIaeMoe
BBIYUTAHHEM CKBa)XKHOCTH mepekiodatessi 63 n3 100%, COOTBETCTBYeT CKBa)KHOCTH 3apsiiHOTO Toka. Hampu-
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Mep, KOrjla CKBaXKHOCTh nepexiogarens 63 paBHa 0%, CKBaXKHOCTb 3apsiIHOIO TOKa CTaHOBUTCS paBHOI 100%,
U, KOTJa CKBaXKHOCTh Iepekitodarens 63 paBHa 60%, CKBaXKHOCTb 3apsAAHOTO TOKa cTaHOBUTCS paBHOU 40%. B
MOCTIEAYIOMIEM OTIMCAHMUH, €CITH HE YKa3aHO 0000, CKBaXKHOCTH 03HAYAIOT CKBAYKHOCTHU HepeKirodaTens 63.

B mepuonpl, Korga BBEIONHSACTCA YIPaBICHHWE C MCIIONB30BaHWEM CKBaXHOCTH 0%, 3ddekrnBHas Moml-
HOCTB (CpelHee KOJMYECTBO pabOThI 32 €IMHUIHBIN WHTepBaJl BpeMeHu T 3apsmHoro Toka) P1, kotopast mogaet-
Csl B ICTOYHUK |2 muTaHWs, MPUHAMAET MaKCUMaJIbHOE 3HaUeHHe. B mepnoIbl, KOTaa BEITIONHSIETCS YIpaBICHNE
C WCIOJIb30BaHNEM CKBaXXHOCTH Oobire, ueM 0%, u mensbine, ueM 100%, a¢dektuBHass MomHOCTE P2, KoTOpas
MOJIaeTCsl B UICTOYHMK |2 MHUTaHWs, UMEET 3HaueHue HIxke 3G dekTnBHON MomHocT P1. B meprozpl, koraa BbI-
TIOJIHSETCS YIIPaBJIEHHE C UCIIONIb30BaHKeM cKkBakHOCTH 100%, addekruHas mormHocts P3, koTopas mogaercs
B UCTOYHHK 12 IHTaHUs, NMeeT 3HaueHne (MHHUMaJIbHOE 3HaueHne) Hike 3¢ dextrBHON MomHocT P2. Kpome
TOro, 3 (eKTHBHAS MOITHOCTh P2 mMeeT 3HaUeHHe, MOJydaeMOoe BBIYMTaHHEM CKBaxkHOCTH M3 100% u ymHO-
xeHnueM 3¢ ¢pexTrBHON MouHOocTH P1 Ha pasHocTh (B nmpuMepe Ha ¢ur. 7, 3Hauenue, pasaoe 0,4 ot 3¢pexTrB-
HO# MotHOoCcTH P1).

Jlist meprosioB, Koraa TpeOyeTcsl BBIIONIHATE YIPABICHUE C WCIOJIb30BAHUEM CKBa)XKHOCTH OOJIbIIE, YeM
0%, u menbme, yem 100%, npeaBapUTEILHO 331aETCSI JOCTATOYHO Majoe 3HAUEHHE CKBaXXHOCTH C TAKHM pacye-
TOM, 4TOOBI TemmepaTypa Tbatt mctounmka 12 muTaHus He mocturana mopora TH2. J[ns Takoi CKBaKHOCTH
MPEIOYTUTEIFHBIM SIBISIETCS 3HadeHne He MeHbe 50%, u Gojiee MPEINOYTHTENHFHO 3HAYCHHWE HE MEHBIIe
60%. ITocpencTBoM ycTaHOBKH TAKOTO 3HAYEHHSI MOKHO JOCTATOYHO CHU3UTH BEPOSITHOCTH TOTO, YTO TEMIIEpa-
Typa Thatt MoxeT qocTUTHYThH TIopora TH2.

B kadecTBe ampTepHATHBBI, OJOK 52 yHpaBICHUS 3apsIKOH MOXET YHPAaBIATH KOJIHMYECTBOM DHEPTHUH,
MOJUTeKAIICH Molavue B UCTOYHUK 12 MUTAaHUS B TCUCHHE MPEIBAPUTEIHLHO 3aJaHHOTO MEPHOia (HAIPUMED, SIH-
HUYHOTO MHTepBasa BpeMeHH T), BMecTo 3¢ ¢deKTrBHON MouHOCTH. B cityuae, korga 6iok 10 nuranus conep-
JKHUT NpeoOpa3oBaTeb MOCTOSHHOTO TOKA M CTIIQXKHUBAIOIINHA KOHAEHCATOP, OJIOK 52 yrpaBieHus 3apsakoil Mo-
JKET YIPaBIATh KOJHMYSCTBOM SHEPTHU, MOJUICKAIICH IMOoJade B UCTOYHUK 12 mmrTaHus, BMeCTO 3(PQEKTUBHOM
MOIIHOCTH. B nanHOM citydyae, HanpuMep, 3a IpeIBapUTENbHO 3alaHHBIN Mepuo, 00K 52 ynpaBieHus 3apsii-
KOI YMEHBIIIaeT BEIUYNHY 3apsIHOTO TOKa, IPH OJHOBPEMEHHOW HETPEPHIBHOM MMOave 3apsIHOTO TOKa B HC-
TOYHHK 12 THUTaHUSA, C YMCHBIICHUEM, TEM CaMbIM, KOJIMYECTBA YHEPTHH, MMOJIECKAIIEH Mojaue B HCTOYHHUK 12
MUTaHUS B TEUCHHE TPEABAPUTEIHHO 3aJaHHOTO reprona. MHade roBops, OJ0K yIpaBIeHHUS 3apsIIKOA peryiu-
PYeT 3apsSAHBIA TOK IJIs UCTOYHMKA 12 mUTaHUS 10 0000 M3 MpeaBapUTEeIFHO 33JaHHOTO 3HAUEHHS, 10 TPO-
MEXYTOYHOTO 3HAYCHHS MEHBIIE, YeM IMPeIBapUTEIIFHO 3aJaHHOE 3HA4YCHHE, W HyJsd. B maHHOM ciydae, B CO-
CTOSIHUH, B KOTOPOM 3apSAHBIA TOK OTPErYIIMPOBaH 0 MPEABAPUTEIHHO 3aJaHHOTO 3HAYCHHUS, MOKHO JIOBECTH
KOJIMYECTBO DHEPTHHU JI0 MAKCHMAaJIbHOTO 3HAYCHUS, U B COCTOSHHU, B KOTOPOM 3apsTHBIA TOK OTpPETyIHpPOBaH
JI0 TIPOMEXYTOYHOTO 3HAYECHMS, MOKHO JIOBECTH KOJIMUECTBO DHEPIUHU A0 3HAYCHUS MEHBIIE MaKCHMaJIbHOTO
3HAYEHHs, U B COCTOSHHHM, B KOTOPOM 3apsJHBIH TOK OTPETYIMPOBAH O HYJSI, MOKHO JOBECTH KOJIMYECTBO
SHEPTHHU 0 MHHUMAIBFHOTO 3HAUYCHUS.

CKBa)XHOCTb MOXKET UMETh IIOCTOSIHHOE 3HAYCHUE WJIM MOXET OBITh TIEPEMEHHON BEIMYMHOM, U3MEHSIO-
Iieiicss COOTBETCTBEHHO BEJIMYMHE M3MEHEHUs Temmeparypsl Tbatt. Hanpumep, B ciydae, Korjna MOBBILICHHUE
Temmeparypsl Thatt 3a eqUHWYHBIN HHTEpBAI BpeMeHH T MMeeT 3Ha4eHHE HE MEHBIIE IpeIBApUTEIHHO 3a/1aH-
HOTO 3HAYEHUS, CKBAXHOCTh YCTaHABIMBACTCS OOJBIIE CKBAXKHOCTH B CIy4ae, KOT/Ia OBBIIICHHUE 32 ¢ TMHIYHBIN
MHTEPBAJI BPEMEHH HMeeT 3HaYCHHE MEHbINE MPEIBAPUTEIHHO 3aJaHHOTO 3HadyeHUs. TakuM oOpa3oM, MOKHO
CHH3UTH BEPOSITHOCTH TOTO, YTO TEMIIEpaTypa UCTOYHHUKA |2 MHUTaHUSI MOXET AOCTHIHYTh mopora TH2, u mpo-
JUTATH JUTATENBHOCTD 3apAIKH UCTOYHUKA 12 MUTaHuS.

BwMmecre ¢ TeM, MpeanoyTHTENHHO, YTOOBI 3HAYEHHE, KOTOpPOE Moiydaercs BelunTanueM mopora TH3 wu3
nopora TH2, Ob110 He MeHbIlIe aOCOTIOTHBIX 3HAYEHUH OMMOOK OJ0Ka 54 M3MepeHus! TeMIlepaTyphl IPH H3Me-
peHHUH TeMmIepaTtyphl ucTouHuka 12 murtanms. OmmOka Onoka 54 u3MepeHUs TeMIIepaTypbl MPH HW3MEPECHUU
TeMITepaTypbl HCTOYHMKA 12 MUTaHMS O3Ha4YaeT OUIMOKY, BKIIFOUAIOIIYIO B ceOsl OMIMOKY IO BEIMYMHE M3MEHE-
HUS BEJIMYMHBI CONMPOTHUBIICHUS aTYUKa 17 TeMnepaTryphl B 3aBHCUMOCTH OT TEMIIEPATypPhl M OLIHOKY TI0 BEJIH-
YHHE HaNpsHKeHUs, KOTopoe rmojaercst Ha KoHTakT #RC3. [IpennoururensHo, 4ToOb! TakKe OIMOKN N3MEPEHUS
BKITIOUAJIH B ce0sl OMMMOKH KOA(PPUITUEHTA YCUIICHHUS, OIMMOKH CMEIICHHS W OITMOKH 3a CUET THCTepe3nca JaT-
guka 17 Temnepatypsl. Takne ommMOKN H3MEPEHHS COCTABIIIOT MPUOIU3NUTENBHO OT -2 10 2°C.

biiox MCU 50 Bkitodaet OJIOK yrpaBieHHs H3BEIICHUEM, KPOME BBIIICONMCAHHBIX OJIOKOB. biok ympas-
JICHUS M3BEIICHUEM YIIpaBISIeT u3BemareneM 45 TakuM 00pa3oM, 4TOOBI W3BEMIATeNb MPEAOCTABISIT Pa3HO00-
pasHyto nHpopMarmo. HanprmMep, 610K yrpaBieHHs H3BEIICHNEM YIIPABIAeT U3BemaTeseM 45 B OTBET Ha OII-
peneneHue cpoka st 3aMEHBI BTOPOTo KapTpumka 30 TakuM 00pa3oM, 4TOOBI H3BEIIATEIh YBEIOMMII, YTO IOpA
3aMEHNTH BTOPOH KapTpumk 30. BiIok ynpaBieHuUs! N3BEIICHUEM OIPEAEIIeT U N3BEIAECT O CPOKE IS 3aMEHEI
BTOpOTro KapTpumka 30 110 COBOKYITHOMY YHCITy BTSATMBAIONIMX JEHCTBUH MM CyMMapHOMY BPEMEHH, B TCUCHHUE
KOTOPOTO HEPTHS MoJlaBajiack B Harpy3ky 21, coxpansemomy B mamstu 18. biiok ynpaBneHus n3BeleHHEM He
OTpaHHWYEH YBEIOMJIEHHEM O HACTYIUICHHH CpPOKa 3aMEHbI BTOPOTo KapTpupka 30 M MOXET yBEIOMIIATH O Ha-
CTYIUICHHH CpPOKa 3aMCHBI TIepBOro KapTpumka 20, cpoka 3aMCHBI UCTOYHHUKA 12 THTaHUS, CPOKA 3apSIKUA UC-
TOYHHKA 12 MUTaHUS U TaK Janee.

B cocTosHMM, B KOTOPOM yCTaHOBJIECH OJWH HETOJIb30BAaHHBIN BTOPOi KapTpumk 30, eciii BRITOJIHACTCS
TpeIBApUTEIHHO 33JaHHOE YHCIIO BTSATUBAIOIINX ICHCTBUM, WM €CITH CyMMapHOE BpeMs, B T€UeHHE KOTOPOTO
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9HEprusl Mo/aBajlach B Harpy3Kky 21 B pe3yibraTe BTATMBAIOIIUX JCHCTBHUH, JOCTUraeT MPeJBAPUTEIILHO 3aIaH-
Horo 3HaueHus (Hampumep, 120 c), 610K ynpaBlieHHsI N3BEIICHUEM OIPEAEIsIeT, 4TO BTOpoi kapTpumx 30 cra-
HOBHTCS TIOJTHOCTBHIO UCTIOIh30BAHHBIM (T.€. OCTATOYHOE KOJIMYECTBO PaBHO HYJIO, MM BTOPOI KapTPHIXK OITyC-
TOIIIAETCS ), U YBEAOMIISIET O HACTYIUIEHUH CPpOKa 3aMEHBI BTOpOro KapTpumxka 30.

Bwmecre ¢ Tem, B ciydae ompeneneHuns, 9To Bce BTOphIe KapTpumku 30, BKIIFOYCHHBIE B OXWH Habop, moj-
HOCTBIO M3PAcXOJIOBAHBI, OJIOK yIPABICHHUS U3BEIICHHEM MOKET ONPENeINTh, YTO OAWH MEPBHIH KapTpumk 20,
BKITIOYEHHBIH B €IMHCTBEHHBIH HAOOp, IMOJHOCTHIO M3PACXOIO0BaH (T.€. OCTATOYHOE KOJMYECTBO PAaBHO HYIIIO,
WM TIEPBBIA KapTPHUDK OIYCTOIIAETCS ), M YBEIOMUTH O HACTYIUICHUH CPOKA 3aMEeHBI ITepBoro KapTpumka 20.

Onepanus 3apsiAKH NCTOYHHKA MIUTAHHS

Jlanee, co cChIIKOH Ha OJIOK-CXEMY MOCIIEAOBATEILHOCTH Ollepanyii Ha Gur. 8 IPUBEACHO ONMCcaHue pado-
TBI @3PO30JILHOTO MHTAIITOpa 1, MIMEIOIIET0 BHIIICONHCAHHYI0 KOH(UTypanHIo, B IPOIecce 3aps ki HCTOYHNKA
12 nuTanwus.

Ecnu k y3my 43 BBIBOJIOB [UISl 3apSAKH ITOJICOSANHEH KaOemb JUIsl 3apsIKH, U JaHHBIN KaOesb s 3apsaku
MOICOEMHSIOT K BHEITHEMY MCTOYHHKY IUTaHus, To ¢ KoHTakta #CHG 3apsinHoit IC 55 na xonTtakt #RC5 6110-
ka MCU 50 momaercst cuTHaJ I Hadasia 3apsiiku. BMecte ¢ TeM, B COCTOSTHUM Tepea TeM, Kak CHTHAJl Hadaja 3a-
psanaku monaetcs Ha KoHTakT #RCS 6ioka MCU 50, nepekitouaTens 63 u mepexiodarens 64 sBISIOTCS BBIKITIO-
4eHHBIMU. IHadYe TOBOpsI, €CIIU 3apsiaKka HauyWHAeTCs, TO Ha KOHTakT TS 3apsgHoi IC 55 momaercs 3HaveHue
HanpsokeHus: V1 COOTBETCTBEHHO BEIMYWHE COMMPOTUBIICHUS pe3ucTopa 61, u NCTOYHUK 12 muTaHUs 3apspKaeTcs
BTOPBIM 3aPSTHBIM HAIMPSKCHUEM.

ITocite TOTO, KaK CUTHAN yNpaBieHUsI MEPEKITIOYeHNEM moaeTcs Ha KoHTakT #RCS 6ioxka MCU 50, 6ok
MCU 50 perynsipHo U3MepsieT TeMIiepaTypy UcTouHnka 12 nutanus. B wactHoctn, 6mok MCU 50 npuHuMaeT
TeMIlepaTypy UCTOYHMKA 12 mHTaHuUS 3a LMK, 0oJiee NPOJODKUTENBHBIM, YeM KpaT4alIlni IUKI YIpaBiICHUS
6noka mHTaHus (MPEANOYTHTENBHO, C TAKUMH K€ 110 BPEMEHH MHTEPBAJIAMHM, KaK BBIIICYIIOMSHYTHIA €AMHIY-
HBIIl MHTEpBal BpeMeHu T), WM ¢ 4acTOTOH HM)KE MakCHMalIbHOW pabodel 4acTOThl OJI0Ka MUTaHMS, WM C pa-
0odYel TAKTOBOW YaCTOTOW HMKE MaKCUMAalIbHON pabodeill TaKTOBOW 4acTOThl. Korga moaXxoauT MOMEHT IMOIY-
YeHHs TeMITepaTypsl HcToUHMKa 12 muTanus, 6ok MCU 50 BKiIo9aeT mepekioyaTesb 64 U moxyqaet TemIie-
patypy Tbatt ucrounuka 12 muTaHus MO 3HAYEHHUIO HANPSDKEHUS, KOTOpOe TMojaaeTcss Ha KOHTakT #RC3, u BbI-
KITIOYaeT mepekirodarens 64 (aram S1).

3arem, 6ok MCU 50 onpenmenseT, IMEET U WA HET ToJydeHHast Temreparypa Tbatt 3HaueHne HUXKe 110-
pora TH2 (3tam S2). Ecu remmepatypa Tbatt umeeT 3HaueHune, paBHoe win Bbimre mopora TH2 ("Het" Ha sTame
S2), To 6mox MCU 50 moepkuBaeT Mepexiovareas 63 BO BKIIOYEHHOM COCTOSHUH, T.€. BBITIOJHSET yIIpaB-
JIeHUE ¢ ucnoib3oBanneM ckBaxkHocTH 100% (atam S6). CornmacHo naHHOMY YNpaBlICHHIO, Ha KOHTAakT TS 3a-
panHoii IC 55 nonaetcs 3HaueHKHE HAMIPSDKEHUS V2, COOTBETCTBYIONIEE BETMUMHE COMPOTUBIICHUS pe3ucTopa 62.
3arem, 3apsanas IC 55 mpekpainaeT nogauy 3apsAHOTO HAMPsHKEHUE Ha UCTOYHUK 12 muTaHus.

Iocne stama S6, 6ok MCU 50 coobmaet 3apsianoii IC 55, yTo Temmeparypa uctoynuka 12 nmuTaHus goc-
THUIJIa TeMIepatypsl 1uist 3amuThl (9tan S7). Ecin 3apsaunas IC 55 npunnmaer naHHoe cooOmieHue, OHa BbIIAET
CUTHAJI npekparieHus 3apsnku ¢ koutakra #CHG. Torna, 610k MCU 50 npuHUMaeT TaHHBIN CUTHAN U BO3Bpa-
aeT nepexiIrodaTesb 63 B BRIKIIIOUEHHOE cocTosiHue. OTHAKO TOPSAA0K CeIoBaHus dTama S6 u dtana S7 MokeT
OBITH OOpAIIEeHHBIM, WITH Tall S6 1 3TaIl S7 MOTYT BBITOTHITHCS OHOBPEMEHHO.

B cnygae, korma temmepatypa Tbatt umeer 3Hauenune Hke mopora TH2 ("Ia" Ha stane S2), 6moxk MCU
50 ompenensier, uMeeT Jiu Temrepatypa Tbatt 3Hauenue Hxe nopora TH3 (stam S3). Ecnu Temneparypa Thatt
nMeeT 3HaueHue Hwke nopora TH3 ("/[a" Ha atame S3), To 6moxk MCU 50 momnep:kuBaeT nepekiodyarens 63 B
BBIKJIIOUCHHOM COCTOSIHHH, T.€. BHIITOJHSET YIPaBJICHUE C UCIONIB30BaHUEeM ckBaskHOCTH 0% (3Tam S4).

B ciryqae, xorna temneparypa Tbatt umeer 3Hauenue, paBHoe min Bolme nopora TH3 ("Her" na stane S3),
6ok MCU 50 ynpasiisieT nepekiItoueHueM nepekiiodaTesst 63, HanpuMep, ¢ UCIOIb30BaHHEM CKBXXHOCTH 60%
(3tan SS5). Ilocne stana S4 u sTana S5, ecnu NOAXOAUT CIEAYIOUIMH MOMEHT BPEMEHH MOJyYeHHs TeMIepaTy-
pHI, 00paboTKa Bo3Bpaaercs Ha otar S1.

Kaxk onmcano BwIme, cornacHo 010ky 10 nuTanus, nmokasaHHOMY Ha Qur. 6, B cirydae, KOTIa H3MEPEHHOE
3HaUCHHE TeMIlepaTyphl UCTOYHWKA 12 TMHWTaHWS CTAaHOBHTCS PaBHBIM WM BbIimie mopora TH3, addexruBHas
MOIITHOCTH, KOTOpast TMOaeTCsI B MCTOYHHUK 12 MHUTaHUS CTAaHOBHUTCS HIDKE, YeM B CiIydae, KOTAa TeMIeparypa
Tbatt umeet 3HadeHue Hrwke nopora TH3. CrnenoBaTeinbHO, MOXKHO B JIOCTATOYHONH Mepe CHU3UTH BEPOSTHOCTH
TOTO, YTO TEMIIEpaTypa UCTOYHHKA 12 MUTaHMSA MOXKET NOCTUTHYTH nopora TH2, u MOXXHO TpOIUTHTE BpeMs, B
TE4EeHHEe KOTOPOTO MOXXHO HENPEPHIBHO 3apsHKaTh UCTOYHUK 12 muTaHus. B pesynpraTe, MOKHO MPOUINATH I10-
JIe3HOE BpeMs paboTHI a3p030JIFHOTO HHTAIsTOpa 1.

Kpome Toro, coriacHo Groky 10 nurtanus, nmokazaHHOMY Ha ¢ur. 6, B cirydae, KOrja U3MEpeHHOE 3Hayve-
HHE TeMIIepaTypsl UCTOYHMKA 12 mUTaHUS paBHO WK HUXke nopora TH2, 3apsaka ucrounuka 12 nmuTtaHus mpe-
kpamtaetcs. CrieoBaTeIbHO, BO3MOJKHA 3aIlMTa UCTOYHNKA 12 muTaHus.

Bwmecre ¢ tem, corimacio 6soky 10 muTaHMs, MOKa3aHHOMY Ha (QUr. 6, B COCTOSIHUH, B KOTOPOM TeMIIepa-
Typa UCTOuHHUKA 12 muTaHus umeer 3HaueHue Hike nopora TH3, 3apsanas IC 55 3apspkaer uctounuk 12 nura-
HUS BTOPBIM 3apsJHBIM HaIlpsDKCHHUEM HIDKE MEPBOTO 3apsAHOTO HaNpsDKEHHS, KOTOPOE SBISIETCS MaKCHMallb-
HBIM 3apsOHBIM HampspkeHueM, kotopoe 3apsigHas [C MokeT BbIaBaTh. Kak OmMcaHO BBIINIE, CO3MAETCS BO3-
MOJKHOCTh HENPEPHIBHO 3apsDKaTh MCTOYHUK 12 MUTaHWS HU3KUM 3apsiIHBIM HampspkeHueM. ClemoBaTenbHO,
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CO3/J1aeTCsi BO3MOXKHOCTD 33/I€P)KHBATh CTAPEHUE NCTOYHHKA 12 MUTaHMS.

Bwmecre ¢ tem, coriacHo Gsioky 10 muraHus, MokasaHHOMY Ha (UT. 6, MO)KHO YMEHBIIUTH 3P ()EeKTHBHYIO
MOIITHOCTb, MOAJISKAIIYIO [T0/Jaue€ B MCTOYHUK 12 MHUTaHHS MOCPEICTBOM YIIPABIICHUS MEPEKIIOUEeHHEM IIepe-
KIrogatens 63, ¢ OJHOBPEMEHHBIM CO3JaHHEM BO3MOXKHOCTH 3apsKaTh WCTOYHHK 12 MUTaHWS HU3KUM 3apsii-
HBIM HaIpsDKCHHEM, Kak omucaHo Beime. ClieoBaTebHO, JaKe B CIy4ae MCIOIB30BAHUS HEZOPOTOH 3apsaIHON
IC 55 MOXHO BBICOKOTOYHOE YMpaBICHHUE 3apsAKOW, IMO3BOJISIONICE OTPAHMYUBATEH IOBBIIMICHUE TEMIIEPATYPhI
WCTOYHHUKA 12 MUTaHMUS.

Bwmecte ¢ tem, coracHo Osioky 10 muTaHus, MOKa3aHHOMY Ha Qur. 6, maxke B ciIydae WCIOJIb30BaHUs 3a-
psaasoil IC 55, xoTopast HyXIgaeTcss B pe3UCTOpe, MOJCOECAUHAEMOM K KOHTAaKTy TS, CTaHOBUTCS BO3MOXHBIM
yIpaBJICHUE JUTS 3apSAIKU HCTOYHHMKA 12 MUTaHUS TOJTHKO HU3KHUM 3apsIHBIM HanpspkeHueM. ClieoBaTeNbHO, HE
00s13aTeNbHO 3aHOBO pas3pabathiBath 3apsauyto IC s GopMHpOBaHMS HH3KOTO 3apsAHOTO HANPSDKEHUS, H
MOXHO CHH3HUTh CTOMMOCTB M3TrOTOBJIEHUs Oyoka 10 muraHwus.

Mexny Tem, B 6ioke 10 mutaHus, TOKa3aHHOM Ha (. 6, MOCKOJIBKY BEJIMUNHA COTIPOTHUBIIEHHS PE3UCTO-
pa, KOTOPBIH NMOJCOEUHEH K KOHTakTy TS 3apsanoil IC 55, saBnseTcd NOCTOSHHOM, TO TeMIIEpaTypy UCTOUHHUKA
12 mATaHUs HEBO3MOXKHO OIPEAeNAThH mocpenctBom 3apsanoi IC 55. Omgnako, 6moxk MCU 50 momyvaer Temrie-
paTypy HCTOYHUKA 12 IUTaHMSI M YIIPABISET 3apAIKOH UCTOYHUKA 12 MUTaHWS HA OCHOBAHUU TMOJIYICHHOH TeM-
nepaTypsl. CiieoBaTeNIbHO, MOKHO MPOJTUT JUTUTEIBHOCTD 3apsAKH HCTOYHHUKA 12 MUTaHWUS W IPETOTBPATHTH
MPOIIeCC CTapeHUs HCTOYHMUKA 12 muTaHus, 00yCIOBICHHBIH MOBBIIIEHUEM TEMIIEPATYPHL.

Kpome Toro, 6ok MCU 50 monydaer TemnepaTypy MCTOYHWKA 12 MHATaHUS 3a IUKI, OOJiee MPOIOIDKU-
TENBHBINA, YeM KpaT4alIIni UK yrpaBieHus O0ioka nutanusa. CleoBaTeNbHO, YacTOTa MOyYeHHs TeMIIepa-
TYpbl UCTOYHHMKA 12 THTaHUS HE CIUIIKOM BBICOKA, M TIOTOMY MOXHO YMEHBUINTH MOTPEOJIEHHE MOIIHOCTH.
Brruucnurensuelie pecypebl 61oka MCU 50 MOKHO TakKe UCTIONB30BATh ISl PYTHX LENeH.

Bbiiox MCU 50 MoeT TakKe BBINOIHATH NEPEKITIOYEHIE MEXKY COCTOSIHUEM, B KOTOPOM MOYHO MOJTy4aTh
TEeMIlepaTypy UCTOYHHMKA 12 MUTaHUS, ¥ COCTOSHHEM, B KOTOPOM HEBO3MOJKHO IIOJIy4aTh TEMIIEPATYPy HCTOY-
HHUKa 12 muTaHus, TOCPEICTBOM YINPABJIECHHUs BKIIOYCHHEM M BBIKIIOUCHHEM nepekirouarens 64. [lockombky
MOJy9YCHNE TEMIEPaTyphl CTAHOBUTCS BOSMOXHBIM ITyTE€M IPOCTOTO YIPABJICHUS C MCIIOJIB30BAaHHEM IIEPEKITIO-
garenst 64, KaKk ONMMCAHO BBIIIE, TO MOXHO COKPATUTh CTOMMOCTBH M3TOTOBICHUS. [I0CKONIBKY TeMmeparypy uc-
TOYHMKA |2 THUTaHUS MOXKHO TakKe MOIYy4aTh TONBKO B IEPHOABI BPEMEHH, Korzma TpeOyercs, TO MOXKHO
YMEHBIIUTH TOTPEOICHIE MOIITHOCTH.

B BBIIICONMMCaHHOM AJIEKTPHUECKON cxeMe, TokazaHHoi Ha ¢ur. 6, muaus 60E 3a3emiieHus sBiseTcst 3a-
3eMJISIIOIINMM COCIMHEHUEM; OJHAKO, TaHHOHN JIMHUH JTOCTATOYHO MPEACTABIATH COOON COCTUHEHWE, MMEIOIIee
HAMMEHBIINN TOTCHIMAN, (TIaBHYIO OTPULATEIBHYIO MIMHY) B Oloke 10 MUTaHUS U MOXET U HE SBIATHCS 3a-
3eMJISIIOILUM COEAUHEHHEM.

B HacTosmmeM ommMcaHUM PacKpBITHI, IO MEHBIIEH Mepe, cienyromrue uzooperenus (1)-(19). Kpome Toro,
XOTsI B CKOOKax M MPUBEAEHBI COOTBETCTBYIOIINE COCTABIISIIONINE JIEMEHTHI U T.II. B BHIIICONMCAHHBIX BapUaH-
Tax OCYIIECTBIICHUs, N300pETEeHIE HE OIPAaHNYEHO UMH.

(1) brox nmuTanHus U151 a9PO30JIEHOTO HHTAISATOPA, TP 3TOM OJIOK IIMTaHUS COJICPIKUT:

HMCTOYHUK NMUTAHUA (MCTOYHUK |2 MUTaHMS) BEIIOHEHHBIH C BO3MOKHOCTBIO Pa3psIKU SHEPTHH B Harpy3-
Ky (Harpy3ky 21) s oOpa3oBaHUs adpo30Jis U3 a3p030JIe00pa3yIoero HCTOYHNKA,

OJTIOK M3MepeHwus TeMIieparypsl (070K 54 M3MepeHHs TeMIEPaTyphl) BBHITTOJHEHHBIA C BO3MOXKHOCTBIO H3-
MEpEeHUs TEMIePaTyphl HCTOYHNKA TUTAHUS; U

ycTpoiicTBo ymnpaneHus (610k MCU (MukpokoHTposiepa) 50), BBITOITHEHHOE ¢ BO3MOXKHOCTBIO PETYIIH-
POBKH IiepBOi MOIIHOCTH (3¢ (deKTHBHOM MOIIHOCTH P2) MM epBOro KONMYecTBa SHEPTHUH, MOUISKAIIeH(ero)
nojiavye B ICTOYHUK NMUTAHUS B Cilydyae, KOTrJja N3MEpeHHOEe 3HaUeHUE 0JI0Ka N3MEPEHUsI TEMITepaTyphl PaBHO HIIH
BhIlIE TIepBOro Topora (mopora TH3), no 3HaueHus: MeHbIIe, YeM BTOpasi MOIIHOCTH (3¢(eKTHBHAS MOIIHOCTD
P1) nim BTOpoe KOMMYECTBO YHEPTHUH, TOAJIekKanias(ee) mogaue B ICTOYHHK ITUTAHUS B CiTydyae, KOor/ia H3MepeH-
HOE 3Hau€HHUE HIKE IIEPBOro Mopora.

B cootBerctBum ¢ m.(1), B ciyyae, Koraa M3MEpeHHOE 3HAUCHHE TeMIIepaTypbl HCTOYHUKA TUTAHHUS PaBHO
WM BBIIIE TIEPBOTO IOPOTa, MOIIHOCTh MJIM KOJWYECTBO SHEPTHH, MOAJeKammas(ee) mogade B HCTOYHHUK MTUTA-
HUs, yMeHbmmaeTca. CliegoBaTeNbHO, MOXKHO OTPAaHMYUTH MOBBHIIICHHE TEMIIEPAaTyphl MCTOYHHWKA MHTAHUS U
MOJKHO TIPOJTUTH BPEMs, B TEUEHHE KOTOPOTO MOXKHO HEMPEPBIBHO 3apsDKaTh UCTOYHUK 12 muraHus. B pesyns-
TaTe, MOYKHO IPOJUIATH TTOJIE3HOE BpeMsI pabOTHI a3p030JILHOTO HHTAISATOPA.

(2) Brnok uranus no 1.(1), B KOTOPOM B ciIydae, KOra H3MEpPeHHOEe 3HAUYCHHUE PABHO WJIM BEIIIE BTOPOTO
nopora (mopora TH2), npeBkImaromero nepBeiii OPOT, YCTPOWCTBO YIIPABJICHUS MPEKpaIaeT 3apsaKy UCTOY-
HUKA IMATaHHUS.

B cootBercTBuM ¢ 11.(2), faxke B cirydyae, KOT/ia 3apsAKa HCTOYHUKA MUTAHMS BBITIOJIHACTCS C ITOaueii HU3-
KO MOIIHOCTH MJIM MaJIoro KOJIMYECTBa YHEPIHH, €CIM U3MEPEHHOE 3HAUCHHE TEeMITEpaTyphl HICTOYHUKA MTUTa-
HUS CTAHOBUTCS PaBHBIM HJIM BEIIIC BTOPOTO IMOPOTa, MOKHO MPEKPATHTh 3apSIKy MCTOYHHKA MUTAHUS, U TO-
9TOMY BO3MOXKHA 3allUTa NCTOYHHKA TUTaHMUI.

(3) baox muranus no 1.(1) nnu (2), B KOTOpOM TIEPBEIH OpOT MMeeT 3HaueHue Hike 45°C.

B cooTBeTcTBUM ¢ 1.(3), Ipekae, YeM TeMmIlepaTypa MUCTOYHUKA MUTAHUS AOCTUTHET 45°C, mpH KOTOpOH
OKH/IaeTCsI CTAPCHUE UCTOYHHKA MUTAHUS, MOKHO YMEHBIINTh MOIIIHOCTh WJIM KOJM4ecTBO 3Heprun. Cienopa-

-10 -



039846

TEJNBHO, MOYKHO TIPEOTBPATHTh CTAPCHUEC MCTOYHHUKA MUTAHHUS.

(4) Brok muTanus mo mooomMy u3 min(1)-(3), B KOTOPOM YCTPOWCTBO YIIPABICHHS PETYIHPYET MEPBYIO
MOIITHOCTH MJIM MIEPBOE KOIMYECTBO 3HEpTun 10 50% WM MEHEee OT BTOPOI MOITHOCTH WM BTOPOTO KOJINYIECTBA
sHepruu. B cooTBeTcTBUM ¢ 1.(4) MOXHO 3()PEKTHBHO OTpaHUYMBATH MOBBLIIMICHHE TEMIEPAaTyphl HCTOYHHUKA
MUTaHUS.

(5) brrox mutanus 10 1.(4), B KOTOPOM YCTPOMCTBO YIPABIEHUS PETYIUPYET MEPBYIO MOIIHOCTD WA TIep-
BOE KOJMYECTBO Hepruu 10 40% Wim MeHee OT BTOPOIl MOIITHOCTH WM BTOPOTO KOJIMYECTBa 3HEpruu. B coot-
BETCTBUU C I1.(5), MOXHO 3()(PEKTUBHO OTpaHUYNBATH MOBBIIIICHHE TEMIIEPATYPHl HICTOYHHUKA TTUTAHKS.

(6) Bstox muTanust mo 1. (1), B KOTOPOM B cilydae, KOrjia U3MEPEHHOE 3HaUYCHNE PAaBHO WIIM BBIIIE BTOPOTO
nopora (nopora TH2), npeBslmaromero nepsslii Mopor, yCTPOUCTBO YIPaBICHUS MpeKpalaeT 3apsaKy UCTod-
HHMKa MTUTaHWs, U B Cllydae, KOrJla M3MEpeHHOe 3HaYeHUE PaBHO WIIM BBINIE MEPBOTO MOPOTra W HHXKE BTOPOTO
MOpoTa, YCTPOHCTBO YIpaBJICHHS YNPABISIET MEPBOH MOIIHOCTHIO WJIM IEPBBHIM KOJIMYECTBOM DHEPIHH TaKUM
00pa3oM, 4TOObI N3MEPEHHOE 3HaYEeHNE He CTAHOBWJIOCH PAaBHBIM MITH BBIIIIE BTOPOTO MOPOTa.

B cootBercTBUM € 1.(6), MOKHO HE AOIYCTUTbH, YTOOBI TEMIIEPATypa UCTOUYHHMKA ITUTAHHS JOCTUTIIA BTOPO-
ro nopora. CieoBaTeIbHO, MOXXHO CHU3UTH BEPOSTHOCTH TOTO, YTOOBI 3apsi/Ika NCTOYHWKA ITUTAHH MOTJIA OBI
MPEKPATUTHCS, U MOKHO IPOJOIDKATH 3apsAKY KaK MOXHO JIOJIBIIIE.

(7) Bnok mutanus no 1.(1), B KOTOPOM B ciiydae, KOra U3MEPeHHOEe 3HAUYCHHUE PABHO WJIM BEIIIE BTOPOTO
nopora (mopora TH2), npeBkImaronero nepBeiii MOPOT, YCTPOWCTBO YIIPABJICHUS MPEKpaIaeT 3apsaKy UCTOU-
HHUKa OUTaHUS, ¥ 3HaYCHUE, KOTOPOE MOIYYaeTcs] BEIMUTaHHEM IIEPBOT0O ITOpOora U3 BTOPOTO IOpora, He MEHBIIe
a0COJTFOTHOTO 3HAYEHUS OIIHNOKH OJI0OKA M3MEPEHHS TEMIIEPATypPhI IPU U3MEPEHHH TEMIIEPATYPHI.

B cootBetcTBuH ¢ 11.(7), naxke B cirydyae, KOTia HESICHO, paBHA JIM HCTHHHASI TeMIlepaTypa BTOPOMY MOPOTY
WM HET, BCJIEJCTBUE CYIIECTBOBAHMS OIIMOKM M3MEPEHHs, KOTJa U3MEPEHHOE 3HaYCHNUE CTAHOBHUTCS PaBHBIM
WM BBIIIE TIEPBOTO TOpOTa, T.C., 10 MEHBIIEH Mepe, Mpesk/ae, YeM MCTHHHAs TeMIlepaTypa HPEBBICUT BTOPOH
MOPOT, MO’KHO YMEHBIINTH MOITHOCTh MJIM KOJINYECTBO 3Hepruu. CieoBaTeIbHO, MOXKHO HE JIOMYCTHTh, YTOOBI
TeMIepaTypa MCTOYHHKA MUTAHUS MPEBBICHIA BTOPOH MOPOT, U MOXKHO KaK MOXKHO JJTHTEIbHEE MPOIOJDKATh
3apAAKY.

(8) brox nuranus 1o 1.(1), B KoTopoM TiepBbIi TIopor He npebiaeT 43°C, U ycTpONUCTBO YIIPaBJICHUS pe-
TYJIHPYET MEePBYIO0 MOITHOCTh WM IIEPBOE KOMUUECTBO 3Hepruu 10 40% win MeHee OT BTOPOH MOIIHOCTH WIIH
BTOPOTO KOJIMYECTBA SHEPTHH.

B cootBercTBHH € 11.(8), MOKHO YMEHBIITUTH MOIITHOCTH MJIM KOJMYECTBO SHEPTHH IPEXKIe, YeM TeMIepa-
Typa UCTOYHUKA TMUTaHHUA TOCTUTHET 45°C, IpU KOTOPOH OKHMIAETCS cTapeHHe NCTOYHWKa nmuTtaHus. Ciemnosa-
TEJNBEHO, MOYKHO TIPEOTBPATHTh CTAPCHUEC MCTOYHHUKA MUTAHHUS.

(9) brox nuranuns no mobomy u3 nir.(1)-(8), TONMONTHUTENBHO COlEpKAIMI 3apsqHOE YCTPOHCTBO (3apsi-
Hyto Mukpocxemy (IC) 55), BBIIONHEHHOE ¢ BO3MOXHOCTBIO IPEOOpa3OBaHUsI YHEPTHH, KOTOpPasi BBOJHUTCS, B
SHEPTHIO JUIS 3apSIKA UCTOYHHWKA TMHUTAHWS, IIPH 3TOM, U3 3apSTHOTO YCTPONCTBAa M YCTPOWCTBA YIpaBIICHUS,
TOJIBKO 3apsiTHOE YCTPOHCTBO COAEPIKHUT OJIOK M3MEPEHHS TEMIIEPaTypHl.

B cootBercTBUM € 11.(9), HOCKONBKY TEeMIIepaTypa UCTOYHHMKA IMHUTaHUS MOXKET M3MEPATHCS YCTPOUCTBOM
yIpaBlieHuUs, 00BIYHO, UMEIOIIMM 00Jiee BRICOKYIO IPOU3BOIUTEIILHOCTh 00PaOOTKH, IO CPAaBHEHUIO C 3apSTHBI-
MH YCTPOWCTBaMH, TO TEMIIEPATypy MOXKHO TOYHO TMOJY4aThb C BBICOKOW YaCTOTOW, M CO3IAETCS BOSMOYKHOCTH
BBITIOJTHATH BRICOKOTOYHOE YIIPABJICHUE 3apSAKON M Pa3pAIKOH ¢ HCIIOIB30BAHNEM ITOTyYEeHHOH TeMIepaTyphI.

(10) bmok mutanus 1o 1m.(9), B KOTOPOM YCTPOMCTBO YIIPABJICHUS BBITIOIHSIET yIPaBICHUE MEPEKITIOUSHU-
€M MEXIY COCTOSHHEM, B KOTOPOM MOJKHO IOJy94aTh TEMIEpaTypy NCTOYHUKA MUTAHHS, U COCTOSHUEM, B KOTO-
POM HEBO3MOJKHO TI0JTy4aTh TEMIIEPATYPy UCTOUHHMKA ITUTaHHUSI.

B cootBerctBuM ¢ 11.(10), TOCKONBKY TeMIIEpaTypy WCTOYHHMKA IMHUTaHHUS MOXKHO IOJIy4aTb B MOMEHTEHI
BpPEMEHH, KOrza Temmneparypa TpeOyeTcs, TO MOXXHO YMEHBIIUTH IOTpeOJICHHE MOLIHOCTH. BhIuucianuTensHbIe
pecypchl yCTpOWCTBA YIPaBICHHS MOKHO TaK)K€ MCIIOJIB30BATh IS APYTHX Heneid. Kpome Toro, Mo>xHO MOBBI-
CUTh TOYHOCTH YIPABJICHUS C UCIIOJIE30BAHUECM TEMIIEPATyPhl ICTOYHUKA THTAHUSL.

(11) Brox muranus no 1m.(9) uim (10), B KOTOpOM 3apsiiHOE YCTPOHCTBO COJEPKUT YacTh BBOJA HHPOpMa-
uH (KOHTakT TS) ¥ BRITOTHEHO ¢ BO3MOXKHOCTBIO ITO/IaYH KAKOTO-TO OJHOTO U3 IEPBOTO 3apsSIHOTO HATpsKe-
HUS ¥ BTOPOTO 3apsIIHOTO HANPSHKCHUS HIKE, YeM IEePBOE 3apsAHOE HANIPSHKEHNE, B NICTOYHHUK ITHTAHUS, HA OC-
HOBAaHMHM BXOJHOTO 3HAUEHHS, KOTOPOE BBOJAHUTCSA W3 YACTH BBOJa MH(POPMALWH, (UKCHPOBAHHOE 3HAYCHHE
(3Hauenne HampspkeHUS V1), KOTOpoe SBISAETCS MPEeIBapPUTENBHO 3aJaHHBIM B Ka4eCTBE OJHOTO BXOIHOTO 3Ha-
YEeHHs, MOXET BBOJUTHCS B YacCTh BBOAA WH(pOpMaNWU, U (PUKCHPOBAHHOE 3HAYCHHE SBIICTCS 3HAUCHUEM IS
MOJJa9X BTOPOTO 3apSIHOTO HANPSHKCHUS B ICTOYHUK ITUTAHHUS.

B cootBerctBuu ¢ 1.(11), B cocTosiHMN, B KOTOPOM B 4acTh BBOJIa HH(POPMAIMK BBOJAUTCS (PUKCHPOBAHHOE
3HAYCHHE, UCTOYHUK MMUTAHHUS MOXHO 3apsDKaTh BTOPBIM 3apsIHBIM HANPSHKCHUEM HUDKE, YeM IEPBOC 3apsSIHOC
HarpspbkeHue. Hanpumep, nocpeacTBOM peanu3aliy COCTOSHUS, B KOTOPOM B YacTh BBOAA HH(OpPMAINU HeTpe-
PBIBHO BBOIUTCS (DMKCUPOBAHHOC 3HAYCHHE, CTAHOBHUTCS BO3MOXHBIM HEMPEPHIBHO 3apsDKaTh UCTOYHUK ITHTA-
HUS HA3KHUM 3apsIHBIM HANPSDKEHUEM, M CTAHOBUTCSI BO3MOKHBIM 3a/ICPKUBATh CTAPECHUE UCTOYHUKA TTHTAHUSL.

(12) bnox nuranus mo 1m.(11), TOMOTHUTENBHO COAEPXKALIMN MepeKIoYaTeb (mepekiaoyarens 63), BbI-
TIOJTHEHHBI C BO3MOXHOCTBIO BEITIOTHEHHS MEPEKITIOUCHUS MEXy COCTOSHHEM, B KOTOPOM B YacTh BBOJA HH-
(hopmary BBOANTCS (PUKCHPOBAHHOE 3HAUEHHUE, U COCTOSHUEM, B KOTOPOM B 9acTh BBOJA HH(OpPMAIINH HE BBO-
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JUTCs (PUKCUPOBAHHOTO 3HAYCHHUS, TIPU 3TOM YCTPOHCTBO YIPAaBJICHUS YIIPABISCT SHEPTHEH, MMOJICKAIICH 1T0-
Jlade B MCTOYHUK IMUTAHHS, TIOCPEICTBOM YIIPABJICHHUS BKIFOUCHHEM U BRIKIFOUCHUCM MEPEKITFOYATEIS.

B cootBercTBuM ¢ 1.(12), B 9acTh BBOJAa HHPOPMAIITH MOKHO BBOJWTH BXOJHBIE 3HAYEHUS, OTIIMIHBIE OT
(ukcupoBaHHOTO 3HaUeHUs. HamprmMep, mocpeacTBOM BKIIOUEHHS HEPEKITIOYATENs] MOYKHO BBITIOTHATH 3apSAKY
BTOPBIM 3apsIIHBIM HANpPsDKEHUEM, TaK YTO B MICTOYHHK ITUTAHH ITOAETCs IIepBasi MOIIHOCTh MIIM TIEPBOE KOJIH-
YEeCTBO HEPTUH, U TIOCPEACTBOM BBHIKIIOUEHUS TIEPEKITIOYATEIIsI MOXKHO MPEKPATHTh 3apsIKy BTOPBIM 3apsIHBIM
HanpspkeHneM. Crie1oBaTeIbHO, CTAHOBHUTCSI BO3MOXHBIM IT0aBaTh BTOPYIO MOITHOCTH T BTOPOE KOJHMYECTBO
SHEPTUH MEHBINE MEPBOIl MOITHOCTH WJIH IEPBOI'0 KOJIMYECTBA SHEPTHH ITOCPEACTBOM UYEPEAYIOIIETOCs U IO-
BTOPSIOIIETOCS BKJIFOUCHHS U BBIKITIOUCHUS ITEPECKITIOYATEIIS.

(13) Biox muranus mo m.(12), B KOTOPOM B COCTOSIHUH, COCTOSTHUEM, B KOTOPOM B 4acTh BBOJa HH(pOpMa-
UM HE BBOAMTCSA (PMKCHPOBAHHOT'O 3HAYCHUS, MEPEKIFOYATENh BBIHYKAACT 3apsSAHOC YCTPOHCTBO BBOJHTH B
YacTh BBOJA MH(POPMALIUY 3HAUCHHUC (3HAUCHHE HAIPSDKEHUS V2) JUIA MPEKPAIICHUS 3apsAIKH UCTOYHUKA IUTA-
HUSL.

B cootBercTBHH ¢ 1.(13), HOCPEICTBOM BKITFOUCHUS MEPEKITIOYATENSI MOXKHO BBITIOIHATE 3apSAKY BTOPHIM
3apsAAHBIM HaNpsDKCHHWEM, TaK YTO B MCTOYHHK IHTAHHS TOJACTCS MEpBas MOITHOCTH WMJIM TEPBOE KOJIHUIECTBO
SHEPIHH, ¥ IOCPEACTBOM BBHIKIIIOUCHHUS MIEPEKITIOYATENS MOKHO TIPEKPATUTD 3apSAIKY BTOPBIM 3apsIHBIM HaIpsi-
skeaneM. CleZjoBaTeIbHO, CTAHOBUTCS BO3MOKHBIM IOAAaBAaTh BTOPYIO MOITHOCTH FJTH BTOPOE KOJIMYECTBO YHEP-
TUM MEHBIIE TEePBOH MOIIMHOCTH FJIM IEPBOTO KOJMYECTBA YHEPTHH IOCPEIACTBOM UYEPEHYIOIIErocs M IMOBTO-
PSIOIIErocs BKIIOUCHHS M BBIKIIOUEHUS Ieperirodaresss. BMecte ¢ TeM, B ciaydae, Korja TemIeparypa HCTOY-
HHUKa MUTaHUS SBILIETCS TaKOW BBICOKOH, UTO TpeOyeTcs 3aliTa HCTOYHUKA ITUTAaHH, B 9acTh BBOJA WH(pOpPMa-
IIUM MOXKHO BBOJUTH 3HAUCHUEC IS MPEKPAIICHUS 3apSAKU UCTOYHUKA IMUTAHUS, IS 3alllUThI, TEM CaMbIM, HC-
TOYHHKA MMATAHHUS.

(14) bnok mutaHus U a3po30ibHOTO HHraysTopa 1o 1.(12) wim (13), B KoTopoM BXOAHOE 3HAYCHUE SIB-
JSETCS 3HAYCHUEM, OTHOCSAIIMMCS K HANPsDKCHUIO, TOJICKAIIEMY ToJjade Ha PE3UCTOP, KOTOPHIH ITOACOCTUHCH
K YaCTH BBOJa MH(OpMAIWH, OJOK MUTAHUS BKIIFOYACT B ceOsl MOCTOSIHHBINA pe3uctop (pesuctop 61), uMerormii
MOCTOSIHHYIO BEJHMYUHY CONPOTHBIICHHS M COCIWHEHHBIM C YacThIO BBOAA WH(POPMANNHU, MEXIY YacThIO0 BBOJA
“HGOPMAIIMU U TJIABHOW OTPUIIATEIHPHON IIMHOM WM JTMHHUEH 3a3emiienus (muauer 60E 3a3emiienus) obecrieueH
MepeKIIIoYaTeNlb, U 9acTh BBOJAa MHPOPMALINU W TIaBHAS OTPHLIATENBHAS IIMHA VTN JIMHUS 3a3€MJICHAS COSIH-
HSIOTCSI HANPSIMYIO TIEPEKITI0YaTeNieM, BCIEICTBHE Yero B 4acTh BBOAA MH(OpMAINK HE ogaeTcst GUKCHPOBAH-
HOTO 3HaYCHUS.

B cooterctBuM ¢ 1.(14), MOCKOIBKY YacTh BBOAA MH(GOpPMAIMU U JHOO TiaBHAS OTpULIATEIbHAS IIHHA,
00 JTUHUS 3a3¢MIICHUS COCAUHSIOTCS HAMPSIMYIO, TO 3HAYCHHUS, OTHOCSIIHNECS K HATPSDKCHUIO, TOJUICKALITHIEC
BBOJIY B 4acTh BBOJa MH(OpPMAIIH, MOKHO CIIENIaTh JOCTATOYHO MaJIbIMU 3HAYCHUSAMHU. B ciydae mpuMeHeHus,
B KQUeCTBE 3apsIHOTO YCTPOMCTBA, YCTPOUCTBA, 00NaAaromero (GyHKIMEH MPEeKpaIIeHus 3apsaKu, ClIi 3Hade-
HHUE, KOTOPOC BBOJUTCS B YaCTh BBOJA MH()OPMAIMH, CTAHOBHUTCS HIDKE IOPOTa, B COOTBETCTBYIOIIEM COCTOSI-
HUH, MOXHO TIPEKPAIaTh 3apsIKy 3apsSAHBIM YCTPOHCTBOM, H IOATOMY BO3MOXKHA 3aIl[NTa UCTOYHUKA MATAHHUS.

(15) bnok muTaHUs A a3PO30JIEHOTO WHTAIATOPA, IIPH 3TOM OJIOK ITUTAHUSI COACPIKUT HCTOYHHK ITUTAHHS
(uctoynuK 12 TUTaHUS), BHITIOJHEHHBIH ¢ BO3MOXKHOCTBIO Pas3psAK{ dHEPTHH B HArpy3ky (Harpysky 21) mis
00pa3oBaHMs a3p0o30JI1 U3 a’p030Je00pa3yIoNnIero NCTOUYHUKA; 3apsIHOE YCTPOWCTBO (3apsSAHYI0 MHKPOCXEMY
(IC) 55), BEIMOMTHEHHOE ¢ BO3MOKHOCTBIO MPE0OPa30BAHMS YHEPTHH, KOTOPask BBOJUTCS, B DQHEPTHIO IS 3apsiji-
KM HMCTOYHWKA TMHTaHUS; W yCTpoicTBO ympasieHus (6mox MCU (mukpokoHTposuiepa) 50), BBITIOJHEHHOE C
BO3MOYKHOCTBIO BBITIOJTHEHHUS TIEPBOTO YIPABICHUS IS IPEKPAIISHIS [T01aYH YHEPTHH 3apsiAHBIM YCTPOHCTBOM
B MCTOYHHK MUTAHUSA W BTOPOTO YIIPABJICHUS I 00CCICUCHHS TIOJJadl SHEPTHU 3apSAIHBIM YCTPONCTBOM B HC-
TOYHHK MUTAHHSA, MPUYEM YCTPOWCTBO YIPABICHHS YIPABISACT OTHONICHHEM (CKBaXXHOCTHIO) MEpHOJA, KOTIa
BBIMOJTHACTCS TIEPBOC YIIPABICHUS, W TEPHOMAA, KOT/IAa BBITIOIHICTCS BTOPOC YIPABICHHE, 32 MPEABAPUTEIHHO
3aJIaHHBII CAMHUYHBIA HHTEPBAJI BpeMEHH (€IMHUYHBIN UHTEpBaJ BpeMeHH T).

B cootBercTBuu ¢ m.(15), mocpeACTBOM yIpaBJICHUsS TOJNHKO OTHOIICHUEM IMEPHOJIA, KOT/IA BBIMOIHICTCS
TIEpBOC YIIPABIICHUS, U TEPHOIa, KOT/IAa BBITIOJTHICTCS BTOPOE YIIPABICHUE, 3a MPEABAPUTEILHO 3aJaHHBIA C/IH-
HUYHBIA MHTEPBAJl BPEMEHH, MOYKHO YIPaBIATh 3(H(HEKTHUBHONW MOITHOCTHIO, MOIEXKAIICH Mmo/1aue B UCTOYHUK
nutanus. CienoBaTelbHO, JaXKe B Cllydae MPUMEHEHHS HEOPOTOro 3apsaHOTO YCTPOHCTBA MOYKHO BBITIOTHSATH
BBICOKOTOYHOE YyIIpaBIICHHUE 3apsakoil. Hampumep, mocpencTBOM yIIpaBiIeHHS BBIMICYTOMSHYTHIM OTHOLICHUEM
B 3aBHCHMOCTH OT TEMIIEPaTyphl NCTOYHHWKA MUTAHUS CO3ACTCS BO3MOXKHOCTH JJISl OTPAaHWYCHHS TTOBBIIICHUS
TEeMIepaTypbl ICTOYHUKA MTUTAHUSA M MOKHO KaK MOYKHO JJTUTEIIbHEE POIOIDKATE 3apAKy HCTOYHUKA TUTAHUS.

(16) Cnoco6 ympaBieHus: 0JI0Ka MUTAHUS TSI a3PO30JLHOTO MHTAIATOPA, TIPH 3TOM CIIOCOO YIIPaBICHHS
COJICPXKUT 3TAll M3MEPCHUS TEMIICPATYPBI IS M3MEPCHUS TEMIICPATyphl NCTOYHHKA MUTAHUS (MCTOYHHMKA 12
MUTAHUs), BBIMOJHCHHOTO C BO3MOXHOCTBIO Pa3psIKU SHEPIHH B HArpy3Ky (Harpysky 21) mms oOpa3oBaHus
a’pOo30JIs U3 a3P030JIe00PA3YIONIETO HCTOUYHHKA; U ATAIl PEryJUPOBKH MEPBOH MOIIHOCTH HJIH ITEPBOTO KOJIMYE-
CTBA SHEPTHH, TOJJICIKAIICH(ET0) IMoJa4e B UCTOYHUK MTUTAHUS B CIlydae, KOTJla H3MEPEHHOE 3HAUCHHE TeMITepa-
TYpBI PABHO WM BEIIIIE MIEPBOTO OPOTa, IO 3HAYCHUS MCHBIIIE, YeM BTOpask MOUTHOCTD HITH BTOPOE KOJIUYECTBO
SHEpruy, MmoJyIexkanas(ee) nojaue B ICTOYHUK MMUTAHUS B CIIydae, KOTJa U3MEPEHHOC 3HAYCHHUE HUXKE TIEPBOTO
mopora.

(17) IIporpamMmMa ympaBieHus1 OJI0Ka TUTAHUS JUIST a3PO30JLHOT0 MHTAISATOPA I Ha3HAYCHUS KOMIIBIOTE-
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Py BBITIOJHATH 3Tall U3MEPECHUS TEMIICPATYPHI IS H3MEPCHHS TEMIIEPATyphl UCTOYHUKA TUTAHUS (UCTOYHUKA 12
MUTAHUS), BBIMOJHCHHOTO C BO3MOXHOCTBIO Pa3psIKU SHEPIHH B HArpy3Ky (Harpysky 21) mms oOpa3oBaHus
a’p0o30JIs U3 adP030JIe00PaA3YIONMIETO UCTOUYHUKA; U ATAIl PETYIUPOBKH MEPBO MOIIIHOCTH WM TIEPBOTO KOJIHUYE-
CTBa SHEPIHH, OJICKAIICH(eT0) Mmo1aue B UCTOYHUK ITUTAHUS B ClTydae, KOT/la I3MEpEeHHOE 3HAUCHHE TeMIIepa-
TYpBI PaBHO WJIM BEIIIIE MIEPBOTO TIOPOTa, 0 3HAYCHUS MEHBIIIE, YeM BTOpasi MOITHOCTH HIIH BTOPOE KOJINIECTBO
SHEpruy, mojyIexanias(ee) mojade B ICTOYHUK NMUTAHAA B CIIydae, KOTJa U3MEpEeHHOe 3HAUYCHHE HIUXKE TIEPBOTO
mopora.

(18) Crroco6 ympaBieHwus 6J10Ka MATAHUS IS a3PO30JIbHOTO WHTASATOpa, TIPH 3TOM OJIOK IMUTAHUS COIEp-
JKUT UCTOYHUK MUTAHUS (UCTOYHUK 12 MUTAHWS) BHITIOJHEHHBIH C BO3MOKHOCTBIO PAa3PSIKU YHEPTUU B HATPY3-
Ky (Harpy3ky 21) ans oOpa3oBaHHS a’3po30Jii M3 a3p030J1e00pa3yIoNIero HCTOYHHUKA, W 3apsSTHOE YCTPOHCTBO
(3apsmayro IC 55), BEIONHEHHOE C BO3MOYKHOCTBHIO MPeoOpa30BaHUs SHEPTHH, KOTOPAsk BBOIMUTCS, B SHEPTHUIO
JUTSL 3apsIIKM UCTOYHHKA MUTAHUSA, TIPUYEM CIIOCO0 YIPABJICHUS COJCPIKUT ITAIl YIPABICHUS JJIs BBITOTHCHHUS
MIEPBOTO YIPABICHUS IS IPEKPAIICHUS [TOJa9X SHEPTHH 3aPSTHBIM YCTPOUCTBOM B UCTOYHUK ITHTAHUS U BTO-
poro ympaBleHHs JUIs 00CCIICUCHHUS MMOJAaYH HEPTUH 3apsIHBIM YCTPOWCTBOM B UCTOYHUK ITUTAHHS, PHYEM
STAall yIpaBJIeHHUs YIPaBIIET OTHOIIEHHEM (CKBa)KHOCTBIO) TIEPHOa, KOTa BEIIOIHACTCS IIEPBOE YIPABICHUS, H
nepro/a, Kora BBITIONHAETCS BTOPOE YIPaBICHHUE, 3a MPEIBAPUTEIBHO 3aaHHBIN eIUHIYHBINA MHTEPBAJ Bpe-
MEHU (eIWHUIHBIN HHTEpBaT BpeMeHu T).

(19) Ilporpamma ympaBieHus 0J0Ka MUTAHUS ISl @3PO30JILHOTO MHTAJISATOPA, TIPU ATOM OJIOK MTUTAHUS CO-
JEpKUT UCTOYHHUK MUTAHUS (MCTOYHUK 12 THMTaHW), BEITIOIHEHHBIH C BO3MOKHOCTBIO Pa3psIKd YHEPTUU B Ha-
Tpy3Ky (Harpy3ky 21) mist oOpa3oBaHUs a3p030Jid U3 adPO30JIe00pas3yIoNIero HCTOYHUKA, U 3apsTHOE YCTPOHCT-
BO (3apsamayro IC 55), BEITOTHEHHOE ¢ BO3MOXHOCTEIO MTPe0Opa30BaHuUs SHCPTHH, KOTOPask BBOJIUTCS, B SJHCPTHUIO
JUIS 3apsIKH MCTOYHHWKA MUTAHUSA, IPUYEM TPOrpaMMa YIPaBICHUS UMEET IENIbI0 HA3HAUYCHUEC KOMIBIOTEPY
BBIMOJTHATH ATAIl YIPABJICHUS JUIS BBHIOJIHECHUS MEPBOTO YIPABICHUS IS MPEKpAIlCHUS MOJadu SHEPTUU 3a-
PAOHBIM YCTPOHCTBOM B MCTOYHHK MUTAHUS M BTOPOTO YIPABICHUS U 0OCCIICUCHUS TIOJa9d SHEPTHH 3apsiIi-
HBIM YCTPOWCTBOM B WUCTOYHHK MHUTAHUS, TPUYEM 3Tall YIPABICHUS YIPaBISET OTHOMICHHEM (CKBaXKHOCTBIO)
neproa, KOTJa BBITIOTHIETCS MEPBOE YIPABICHHS, W TEPHOIa, KOTAA BEIIOIHSAETCS BTOPOE YIIpaBICHHE, 32
TIpeIBapUTELHO 3aIaHHBIN eTMHUIHBIN HHTEPBAI BpeMEHH (eIMHUIHbBIN HHTEepBa BpeMeHu T).

DOOPMYVYIJIA N30BPETEHMA

1. brok muTaHus 11 a3p030JIBHOTO HHTANSTOPA, COACPIKAIIHN

KOpIIYyC;

HCTOYHUK MUTAHUS, KOTOPBIH BBIOJHEH C BO3MOXKHOCTBIO Pa3pSAKH SHEPTHU B HATPY3KY JUiss 00pa3oBa-
HUS a9PO030JIs M3 a3P030JIc00Pa3yIOIIEro HCTOYHUKA U KOTOPBIH Pa3MEIICH B KOPITYCE;

OJIOK M3MEPCHHUs TEMITEPaTyphl, pa3MEIICHHBIN B KOPITyCe, I M3MEPEHHS TEMIIEPaTyphl HCTOYHUKA TTH-
TaHW, U

YCTPOWCTBO YIpaBJICHHUS, BHIIIOJHEHHOE C BO3MOXKHOCTBIO YIIPABIICHUS TOAA4YeH IMEpBOH MOITHOCTH WIIH
MEpBOTO KOJIMYECTBA HHEPTUH, WM BTOPOW MOIIHOCTH WM BTOPOTO KOJIWYECTBA SHEPTHH, NpHUYEM IepBas
MOIITHOCTh WJIM MEPBOE KOJIMYECTBO SHEPTHH MMEET 3HaueHHe, KOTOPOE MEHBINE, YeM BTOpas MOIIHOCTh WA
BTOPOE KOJIMYECTBO DHEPTHH, MPUIEM IepBas MOIIHOCTb WK MEPBOE KOJIUYECTBO YHEPTHUU TTOJAETCS B UCTOU-
HUK IUTaHHS B CIydae, KOTIa N3MEPEHHOE 3HaUeHHe 0JI0Ka U3MEPEHHsI TeMIepaTyphbl paBHO WIIH BBIIIE IIEPBOTO
mopora, a BTopasi MOIITHOCTh WJIK BTOPOE KOJIUYECTBO HCPTUH MOJACTCS B UCTOYHUK IHTAHUS B CIydae, KOrnaa
M3MEpEeHHOEe 3HaYeHNe HIKE TIEPBOTO Nopora.

2. Briok nutanus mo 1.1, B KOTOpoM OJIOK U3MEPEHUS TEMIIEPaTyPhl Pa3MEIICH B KOPITyCe TaKUM 00pa3om,
YTOOBI HAXOJAUTHCS BOJIM3M UCTOYHHUKA TUTAHUS.

3. Briok muTaHus mo 1.1 wian 2, B KOTOPOM B cliydae, KOrJla I3MEPCHHOE 3HAUCHHE PAaBHO WU BEIIIE BTO-
pOro mopora, MPEeBHIIIAIONIETO MEPBEIA TOPOT, YCTPOHCTBO YIPABICHHUS MIPEKpaIlaeT 3apsIKy HCTOYHHUKA IHTAa-
HUSL.

4. Byiok muTaHwMs 1Mo JIro6oMy 13 mil. 1-3, B KOTOpOM TEepBEIi mopor uMeeT 3HadeHue Hmxe 45°C.

5. Biiox muTanus mo ar0060My U3 1. 1-4, B KOTOPOM YCTPOWCTBO YIIPABJICHUS PETYIHPYET MEPBYIO MOIII-
HOCTh WJIM TIEPBOE KOIWYECTBO FHEPruu A0 50% wiam MeHee OT BTOPOH MOITHOCTH FIJIM BTOPOTO KOJHYECTBa
SHEpIHu.

6. biok nutaHus no n.5, B KOTOPOM YCTPOMCTBO yNPaBICHUS PETYIHUPYET MEPBYI0 MOIIHOCTD WU MEPBOE
KOJIMYEeCTBO dHepruu a0 40% win MeHee OT BTOPOI MOIIHOCTH MJIM BTOPOTO KOJUYECTBA SHEPTUH.

7. brok nutanus 1o 1.1, B KoTopom

B cllyyae, KOrJa U3MEpeHHOe 3Hau€HUe PaBHO WM BBIIIE BTOPOTO MOPOra, MPEBBIMIAIOLIETO NEepBHIN MO-
pOr, YCTPOHCTBO yIpaBICHUS MPEKpAIaeT 3apsAKy UCTOUHUKA IIUTAHUS, 1

B clly4yae, KOrjJa U3MEepeHHOe 3Hau€HHEe PaBHO WM BBIIIE MEPBOrO MOpOra M HUXKE BTOPOTO MOpPOra, ycT-
POWCTBO yIIpaBIIEHHS YIPABIET IIEPBOI MOIITHOCTHIO WJIH MEPBBIM KOJIMYECTBOM YHEPTUH TaKHUM 00pa3oM, 4To-
OBl I3MEPEHHOE 3HAYCHNE HE CTAHOBWIIOCH PABHBIM WJIM BBIIIIE BTOPOTO MIOPOTa.

8. Biok mutaHus U a3p0307HHOTO HHTAJISITOPA, COACPIKAIIUAN

HCTOYHHK IUTAHUS, BRITIOJTHEHHBIH C BO3MOKHOCTBIO PAa3pSAAKH SHEPTUHU B HATPY3KY [UIA 00pa3oBaHUs ad-
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O30 U3 a3P030JIc00PA3YIOIIETO HCTOYHHKA;

OJIOK M3MEpCHHS TEMIICPATyphl, BHITIOJHECHHBINH C BO3MOYKHOCTHIO M3MEPCHUS TEMIIEPATyphl MCTOYHHKA
TUTaHUS; 1

YCTPOWCTBO YIpaBJICHHUS, BHIIIOJHEHHOE C BO3MOXKHOCTBIO YIIPABIICHUS TOAA4YEH IMEPBONH MOIITHOCTH HIIH
MEpBOTO KOJMYECTBA HHEPTHUH, WM BTOPOW MOIIHOCTH WM BTOPOTO KOJIWYECTBA SHEPIHH, NpHUYEM IepBas
MOIITHOCTh WJIM TIepBOE KOJIMYECTBO SHEPTHH MMEET 3HaueHHe, KOTOPOe MEHBINE, YeM BTOpas MOIIHOCTh MIIN
BTOPOE KOJIMYECTBO DHEPTUH, MPUIEM IepBas MOIIHOCTb WK MEPBOE KOJIWIECTBO YHEPTHUU TTOJAETCS B UCTOU-
HUK IUTaHMS B CIydae, KOTa N3MEPEHHOE 3HaUeHHe 0JI0Ka U3MEPEHHsI TeMIepaTyphbl paBHO WM BBIIIE IIEPBOTO
mopora, a BTopasi MOIITHOCTh WJIK BTOPOE KOJIUYECTBO HCPTUH MOJACTCS B UCTOYHUK IMHTAHUS B CIydae, KOrnaa
U3MEPEHHOE 3HAUCHHE HIDKE TICPBOTO MOPOra, IpUIeM

B ClIydYae, KOT/ia U3MEPEHHOE 3HAYCHUE PABHO WM BBIIIC BTOPOTO ITOPOTa, MPEBBIIIAIONICTO MEPBEIH IMO-
por, YCTPOHCTBO yIpaBICHUS MPEKpAIaeT 3apsAKy UCTOUHUKA IUTAHUS, 1

3HAYCHUE, KOTOPOEC TIOTYYACTCsI BBIMUTAHHEM IIEPBOTO MOPOTa U3 BTOPOTO MOPOTa, PABHO MK OOJIBIIE a0-
COJIFOTHOTO 3HAYCHHMS OIIUOKH OJIOKA U3MEPEHUS TEMIIEPATyPhI IPU H3MEPEHUH TEMITCPATYPHI.

9. briok nmurtanus mo m.1, B KOTOpOM TepBbIH Topor mMmeeT 3HadeHue 43°C wiInM HUXKE, W YCTPOHCTBO
YIpaBJIEHUS PETYIHpYeT MEePBYI0 MOIIHOCTh MM IEPBOE KOIMdecTBO 3Hepruw 10 40% nimm MeHee OT BTOPOit
MOIITHOCTH MJIM BTOPOTO KOJIMYECTBA YHEPTUH.

10. brok nuranus mo Jo6oMy U3 il 1-9, JOMONHUTENHHO COMEPIKAIIMA 3apsITHOE YCTPONCTBO, BBIMOI-
HEHHOE C BO3MOJKHOCTBIO IPeoOpa30oBaHUS SHEPTHH, KOTOpask BBOAWUTCS, B SHEPTHIO IS 3apsAAKU MCTOYHHKA
TMUTaHUS, TIPU 3TOM U3 3apsAAHOTO YCTPOICTBA M yCTPOICTBA YIpaBICHUS TOJIBKO 3apsAHOE YCTPOMCTBO conep-
JKHUT OJIOK M3MEPCHHUS TEMITCPATYPHI.

11. bnok nutanus no n.10, B KOTOPOM yCTPOHUCTBO YIPaBIEHUS BHIIOIHSET yIpaBiIeHUE NEPEKIIOUEHUEM
MEXKIy COCTOSIHAEM, B KOTOPOM MOYKHO ITOJIY4aTh TEMIIEPATyPy UCTOYHHUKA MUTAHUS, U COCTOSHUECM, B KOTOPOM
HEBO3MOXKHO MONTy4YaTh TEMIIEPATYPy UCTOYHHUKA TUTAHUS.

12. bnok nuTaHus AJis a3PO30JIbHOTO MHTAJSTOPa, COAEpKAIIUN

HMCTOYHHK IUTAHS, BRITIOJTHEHHBIH C BO3MOKHOCTBIO PAa3pSAAKH SHEPTUHU B HATPY3KY U 00pa3oBaHUs ad-
PO30JIs U3 a3P030Je00pa3yIoNIeT0 HCTOYHNKA;

OJIOK M3MEpEeHHs TEeMIIEepPaTyphl, BHIIIOIHEHHBIH C BO3MOYKHOCTBIO W3MEPEHHUS TEMIIEpPaTyphl MCTOYHHKA
MUTaHU;

YCTPOWCTBO YIpaBJICHHUS, BHIIIOJHEHHOE C BO3MOXKHOCTBIO YIPABIICHUS TOAA4YeH IMEepBONH MOIITHOCTH HIIH
MEepBOTO KOJIMYECTBA HHEPTHUH, WM BTOPOW MOIIHOCTH WM BTOPOTO KOJIWYECTBA SHEPTHH, NpPHUYEM IepBas
MOIITHOCTh WJIM TIEPBOC KOIUYECTBO SHCPIHH MMECT 3HAUCHUE, KOTOPOE MEHBIIE, YeM BTOpPas MOIIMHOCTh WU
BTOPOE KOJIUYECTBO HEPTUH, MPUICM TEepBas MOIIHOCTh WK MEPBOE KOJIUYECTBO YHEPTHUU TOJACTCS B UCTOYU-
HUK IUTaHUS B CIyYae, KOTa U3MEPEHHOE 3HAYCHUE 0JI0Ka U3MEPEHHs TEMIePaTyphl PAaBHO WM BBIIIC IEPBOTO
mopora, a BTopasi MOIITHOCTh WJIK BTOPOE KOJIUYECTBO HCPTUH TOJACTCS B UCTOYHUK IHTAHUS B CIydae, KOrnaa
WU3MEPEHHOE 3HAUCHHE HIDKE TIEPBOTO MOPOra;

3apsIHOE YCTPOWCTBO, BBHIMOJIHEHHOE C BO3MOXHOCTBIO TPE0oOpa3oBaHMs BBOJUMON HEPTUU B SHEPTHUIO
JUTS 3apsIIKA UICTOYHUKA TTUTAHHS,

MIpUYEM 3apsAHOE YCTPOUCTBO CONEPIKHUT YacTh BBOJIA MH(OPMAIIMH U BBIIIOIIHEHO C BO3MOKHOCTBIO IT0/1a-
YH OJJHOTO U3 MEPBOTO 3apSIIHOTO HANPSHKEHUS M BTOPOTO 3apsiAHOTO HANPSDKEHUS HIDKE, YeM IEePBOE 3apsIHOE
HanpsDKeHHE, B HCTOYHHUK IUTaHUs, HA OCHOBAaHUHM BXOJAHOTO 3HAYCHHUS, KOTOPOE BBOJUTCS M3 YacTH BBOJA MH-
dhopmarmn,

(UKCUPOBAHHOE 3HAYCHHE, KOTOPOE SBISACTCS MPEABAPUTEIBHO 33JaHHBIM B KaUECTBE OIHOTO BXOJHOTO
3HAYCHHUS, MOXXET BBOJUTHCS B YaCTh BBOJA WH(POPMAIIUH,

(UKCUPOBAHHOE 3HAUCHUE SBISICTCS 3HAYCHHUEM JJIS [TOJJAYX BTOPOTO 3aPSIHOTO HANPSDKCHUS B UCTOYHUK
MUTAHUS,

U3 3apsTHOTO YCTPOWCTBA M YCTPOUCTBA YIPABJICHUS, TOJIBKO 3apSIHOE YCTPOWCTBO COMCPKUT OJIIOK U3Me-
peHUS TeMIIepaTypsbl, U

YCTPOWCTBO YIIPaBICHUS CETICKTHBHO BBITIOIHSAET BBOJ M HE BBHIMOJIHACT BBOJ (PMKCHPOBAHHOTO 3HAUCHUS
B YacTh BBOJA MH(OpMAIMH Ha OCHOBAHWU TEMIIEPATYpbI, YTOOBI yIPABIATh MOITHOCTHIO WM KOJIHYECTBOM
SHEPIHH, M01aBaeMOM(-bIM) U3 3apSITHOTO YCTPOWCTBA B HCTOYHHK IMUTAHMUS.

13. Cnoco6 ympaBiieHus 6J0Ka MUTAHUS JUIS a3PO30JIbHOTO WHTAISTOpA T10 1. 1, mprudeM crocob yrpasiie-
HHUSL CONEPXKUT dTall W3MEPEHHUS TEeMIepaTyphl ISl M3MEPEHHS TeMIIepaTyphl MCTOYHMKA IHTAHHS, W JTall
yIpaBJIeHUs TTOAa4Yel epBOii MOIITHOCTH HIIH IIEPBOTO KOJMYECTBA SHEPTHH, MIIH BTOPOH MOIIHOCTH HIIH BTOPO-
TO KOJIMYECTBA SHEPTHH, IPUICM MEPBasi MOITHOCTh WJIH MTEPBOE KOJMUYECTBO YHEPTUH MMEET 3HAUCHHE, KOTOPOE
MEHBIIIE, YeM BTOpasi MOUTHOCTH FJIH BTOPOE KOJIMYESCTBO SHEPTUU, IIPUUEM MEPBYIO MOITHOCTH MU MEPBOE KO-
JIMYECTBO DPHEPTUU TOAAIOT B UCTOYHUK MUTAHUS B CIIydae, KOTJIa U3MEPEHHOE 3HAUYCHUE TEMICPaTyphl paBHO
WX BBIIIE TIEPBOTO TIOPOTa, a BTOPYIO MOIIHOCTH HJIM BTOPOE KOJMYECTBO SHCPTHH MOMAIOT B UCTOYHHK MTUTA-
HUS B CITyYae, KOria H3MEPEHHOE 3HAYCHHE HIDKE TIEPBOTO MOPOTa.

14. KoMIBIOTEPHO-YUTAEMBI HOCUTEIb TAHHBIX, COJEPIKAIIUIN POTrpaMMy YIIPABICHHUS JIJISI BBITOTHCHHS
crocoba mo m.13,

MpUYeM MIPOTpaMMa yIIpaBIeHIS UMEET IeNIBI0 00eCTIeYeHNE BOSMO)KHOCTH KOMITBIOTEPY BEITIONHATH
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9Tall UBMEPCHUS TEMIICPATYPhI AJId UBMEPCHUA TEMIICPATYPbl UICTOYHUKA MMUTAHUA; U

9Tal YHIpaBJICHUS OAa4Yn nepBoﬁ MOMIIHOCTH WJIU MCPBOr0 KOJMYCCTBA SHCPIrUU, UIN BTOpOﬁ MOIIHOCTH
WA BTOPOI'0 KOJIMYCCTBA DHEPTHUH, IPHUYEM II€PBAA MOIMHOCTH WK IMEPBOC KOJIUYCCTBO DHEPIrUU UMECT 3HAYC-
HHE, KOTOPOE MCHBIIIE, YEM BTOpPAA MOIIHOCTDH WJIM BTOPOE KOJIMYCCTBO DHEPTUH, IPUYUCM TI€PBAA MOITHOCTH UJIN
IEPBOC KOJIUYECTBO DHEPIrur MoJACTCA B UCTOYHUK IIUTaHUA B CJIydac, KOrga M3MEPEHHOC 3HAUYCHUE TEMIICpa-
TYpPBI paBHO HJIK BBIIIEC IIEPBOTO ITOpOra, a BTopasd MOIMHOCTb WM BTOPOEC KOJIMYECTBO DHEPIUU TOJACTCA B HMC-

TOYHUK IMUTAaHUA B CIydac, KOraga U3SMCPECHHOC 3HAYCHUC HUKE IIEPBOro rmopora.
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