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BO3MOXXHOCTBIO Pa3psiIKi DHEPIHU B HArpy3Ky Uil 00pa3oBaHMsI a’po30iisl M3 adpo30s1e00pa3yIoIiero
WCTOYHMKA; OJIOK M3MEPEHUS] TEMIIEPATYPbI, BHITOIHEHHBIH C BO3MOXKHOCTBIO U3MEPEHUS TEMIIEPATYPhI
HCTOYHUKA MUTAHUS; U YCTPOUCTBO YNPABIECHUS], BHIIOTHEHHOE C BO3MOXKHOCTBIO PETYIUPOBKU MEPBOI
SHEpPruM WU MEPBOTro KOJIMUECTBA YHEPIUH, MOUIeXKalIel(ero) nojaue B MCTOUHUK MMUTAHUS B Cllydae,
KOTZIa M3MEPEHHOE 3Ha4YeHHE OJ0Ka M3MEPEHHs] TEeMIIEpaTypbl PaBHO MM BBILIE IEPBOTO IIOPOTa, 0
3HAYECHUS! MEHBIIIE, YeM BTOpasi MOIIIHOCTh MJIM BTOPOE KOJIMYECTBO SHEPTHH, TOUIEKaIasi(ee) nojade B
HCTOYHHK NMUTAHU B CIIydae, KOTJa U3MEpPEeHHOE 3HaUYCHHUEe HIDKE NepPBOro 1opora.
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OIIMCAHUE U30BPETEHUA
2420-561131EA/23
BJIOK TUTAHUA IJIA ADPO30JIbHOI'O HHI'AJIATOPA, A TAKJKE CITIOCOB
YIIPABJIEHUSA U TPOT'PAMMA BJIOKA TIMTAHUA 1JISA ADPO30JIbHOI'O
HHI'AJIATOPA

OBJIACTh TEXHHMKHU, K KOTOPOM OTHOCUTC A N30BPETEHUE

[0001] Hacrosimee wu3zo0peTeHHME OTHOCHTCS K OJIOKY THUTAHUS ISl a3PO30JIBHOTO
UHraJsITopa, a TakXke crnocol0y yhpaBieHUs W mporpamMme OJOKa MUTAHHS Ui a3PO30JBHOTO
UHTaJIATOpA.

YPOBEHb TEXHUKU

[0002] CymectByeT a3pO30JbHBIM HMHraNATOp, KOTOPBIM BKJIKOYAaeT B  ceds
a3po30s1e00pa3yromuii HUCTOYHUK, Harpy3ky  ans  oOpasoBaHHS  a’3po30oisd W3
a3p03051€00pa3yomero MUCTOYHUKA, HCTOYHUK IUTAHHSA, BBITIOJHEHHBIH C BO3MOKHOCTBIO
pa3psAOKK 3HEPTHH B HATPY3Ky, M OJIOK YIPABICHMS, YIPABJSIOIINA HCTOYHHUKOM IUTAHUS
(cMOTpH, HanpUMep, MATEHTHbIE JOKYMEHTHI 1-4).

[0003] [TTarenTHbiit nokymeHnT 1] US 2017/0250552 A1l

[[TaTtenTHbI nokyment 2] US 2015/0173124 A1l

[[TarentHsiit nokyment 3] JP-T-2017-518733

[[TarentHsiit nokymeHT 4] JP-A-2017-079747

[0004] TlockonbKy a3pO30JIbHBIM HHTAJISTOPOM TOJB3YIOTCS 4acTo, TO CTapeHHe
MCTOYHHKA MUTAHUS a3PO30JIbHOTO HHIAJIATOPa TpeOyeTcs 3a1ep KUBaTh.

[0005] VYcrpoiicTBO, KOTOpPOE BBINOJHSET YIpaBieHHE 3apsSAKOM B 3aBUCHMOCTU OT
TEMIIEPATypbl HICTOYHUKA NMUTAHMS, PACKPBITOE B MATEHTHBIX AOKYMEHTax 3 U 4, U3BECTHO Kak
3apsAAHOE YCTPOUCTBO AJIA 3apSAAKU UCTOYHHUKA ITUTAHUS.

[0006] Hanpumep, B 3apsaHOM YCTPOMCTBE, €CIM TeMIeparypa HUCTOYHUKA MUTAHUS
CTaHOBUTCS BBICOKOH, TO 3apsiika MPeKpaInaeTcs AJisl 3alUThl HCTOYHHKA MU TAHUS.

[0007] Opnako, ecnu 3apsiaka MNPEKPAINaeTcss PaHO, TO IOJIE3HOE BpeMsi pPadoThI
a3PO30JbHOI0 HHTAIATOPA COKPALAETCS.

[0008] CnenoBaTenbHO, MPUYHHSIETCS yInepO ynoOCTBY MOJb30BATEIS.

[0009] B mnareHTHbIX NOOKyMeHTax | u 2 packpblBaeTcsi IOJIyY€HHE TEMIIEPaTyphl
UCTOYHUKA TUTAHUS, OJHAKO, HE PACKPBITO HHUKAKOTO KOHKPETHOTO Crocoba yrpaBiieHUs
3apsAAKON Ha OCHOBAHUHU IOJIyYE€HHOH TeMIlepaTypbl.

[0010] B mareHTHBIX NOKyMEHTax 3 U 4 pacKpbIBAE€TCS, YTO, KOTJAA TeMIiepaTypa
UCTOYHUKA MUTAHUS SIBJISETCS BBICOKOW, 3apsAfKa MpeKpallaercs, OAHAKO, HE PpacKphITO
HUKAKOTO crocoda JJIsl MPeoTBPaIleH s MPEKASBPEMEHHOTO MTPEKPAILIECHUS 3aPsIKHU.

[0011] Llenpro HacTOsEro W300pETEHUs SIBJISIETCS CO3JMaHHE OJIOKa MHTAHUS st
a’pO30JIBHOTO HHTAJSITOpa U crocoda yIpaBJieHHsT W MpOorpaMmbl OJIOKAa NHUTaHUSA IS
a3pO30JILHOTO HHTajsATOpa, € CO3JAaHMEM BO3MOKHOCTU MPOAO/DKATh 3apsAAKy HCTOYHHKA
INUTAHUS KAaK MOJXHO JIOJTO, YTOOBI TMPOUIUTH IIOJIE3HOE BpeMsi padoThl a3pO30JBHOTO

WHIajsaTopa.



CYIIHOCTDb U30BPETEHU A

[0012] B cooTBercTBHM C acCHEKTOM H300pETeHHs Mpenyiaraercs OJIOK MUTAHUS IS
a’pO30JIbHOTO HMHTANATOpPAa, NPU 3TOM OJIOK MHUTAHUS COAEPKUT. HMCTOUYHUK IUTAHUS,
BBINTOJIHEHHBIN C BO3MOXXHOCTBIO Pa3psIKi SHEPTUU B HArpy3Ky A 0Opa3oBaHUs a3po30Jis U3
a’po30se00pa3yroIero MCTOYHHMKA; OJIOK HM3MEpPEeHUs TeMIepaTypbl, BBINOJHEHHBIH C
BO3MO)KHOCTBIO M3MEPEHHUs] TEeMIIepaTypbl WCTOYHUKA NHWTAHUA, U YCTPOWCTBO YNPABIEHHUS,
BBINIOJTHEHHOE C BO3MOXKHOCTBIO PEryJIMPOBKU MEPBOH MOLIHOCTH HJIM NEPBOrO KOJIUYECTBA
SHEpPrHH, TMOAJeKalel(ero) mojade B HCTOYHUK NHTAHHUS B Cllydae, KOTJa H3MEPEHHOe
3HaueHne OJI0Ka M3MEpPEeHHsI TeMIIEPaTypbl PAaBHO HJIM BBIIIE MEPBOrO IMOPOTa, A0 3HAUSHHS
MEHbIIIE, YeM BTOpPasi MOLIHOCTb HJIM BTOPOE KOJIMYECTBO SHEPTHH, MOJyIexalnasi(ee) mogaye B
HCTOYHMK IIUTAHUs B ClIy4dae, KOr7la U3MEPEHHOE 3HAaUeHHUE HIXXe ITEPBOro Mopora.

KPATKOE OIMUCAHUE YEPTEXEU

[0013] @wr. 1 - BUA B MEPCIEKTHBE a3PO30JbHOTO HHIAIATOPA, 000PYIOBAHHOTO OJIOKOM
MUTAHUS B COOTBETCTBHU C BAPHAHTOM OCYINECTBJICHHUS] HACTOSIIETO N300pETeHUSI.

@wr. 2 - 1pyro#i BUI B MEPCIEKTUBE a3PO30JbHOI0 HHTANISATOPA, MOKa3aHHOTO Ha ¢ur. 1.

@ur. 3 - BUA B pazpe3e a3pOo30JIbHOTO HHTASITOPA IOKAa3aHHOTO Ha dur. 1.

@wr. 4 - BuA B nepcrekTuBe OJIOKA MUTAHUS B a3PO30JIbHOM HHTAJSITOPE, TOKA3aHHOM Ha
¢ur. 1.

@ur. 5 - Onok-cxema, MOSICHAOLIAasT KOHQUTYPALUI0 OCHOBHON 4acTH OJOKa NMUTAHUS B
a3pO30JIbHOM MHTAJSITOPE, MOKA3aHHOM Ha ¢ur. 1.

Qur. 6 - cxema 3JIEKTPUYECKUX COENMHEHUH, MOSCHSIOIMAS CXEMHYI KOH(UTypauuro
OCHOBHOI yacTH OJI0Ka MUTaHUS B a3PO30JbHOM MHTAJSATOPE, OKa3aHHOM Ha ¢ur. 1.

@ur. 7 - BpeMeHHas uarpaMma, IMOSCHSIOIAs COAEp’KaHWE YIIpaBJeHUs OJyoka
yIIpaBJIeHUs 3apsAKOH, MOKAa3aHHOTO Ha ur. 5.

dur. 8 - ONoK-cXxemMa TOCIEAOBAaTEIbHOCTH —OMepalui, TMOsCHSmas padboTy
a’3p0O30JIbHOTO MHTAJSITOPA, TIOKA3aHHOTO Ha (ur. 1, BO BpeMsi 3apsAKy HCTOUHUKA TTHTAHHSL.

OIMCAHUE BAPUAHTOB OCYIIECTBJIEHUA

[0014] Hanee mpuBeneHO omucaHue OJIOKA MUTAHUS IJIT a3PO30JIbHOTO WHTANSITOpPA B
COOTBETCTBHH C BaPUAHTOM OCYIIECTBJICHUs HacToswiero nu3odperenus. CHavana Oyner onucaH
A3PO30JIbHBIN HHTAJISITOP, 000PYIOBAHHBIN OJIOKOM MTUTAHMUS, CO CChbUTKON Ha ¢ur. 1 u ¢wur. 2.

[0015] (ADPO30JIbHBIN UHT AJIATOP)

Adpo3onbHBI  HMHranaTop | sBJsieTCsl YCTPOWCTBOM Uil MHTASIIMM - a3po30Jid,
COZEePIKALIET0 apOMaTH3aTop, 0€3 ropeHust 1 UMeeT PopMy CTEpIKHS, MPOAOIIKAOIIETOCs BIOJb
HEKOTOPOTO HaINpaBlieHUs (HA3bIBAEMOTO B JajbHEWIIEM IPOAOIbHBIM HAINPaBIEHHEM A).
AspozonpHbIi HHramsATop 1 Brimodaer B cedst Onok 10 nutanus, nepsbiid kapTpumk 20 U BTOpoi
kKapTpuak 30, KOTOpbIE PACHONIOKEHBI B MOPSAKE BIOJb MPOAOJBHOTO HanpasieHus A. [lepBbiit
KapTpuk 20 MOXXHO MpHCOETUHATH K ONoKy 10 muTaHMs M OTCOENMHATH OT Hero. Bropoit
kapTpuax 30 MOXHO NMPUCOEIUHSATDL K NEPBOMY KapTpuaxy 20 U OTCOeAUHATh OT Hero. MHaue
roBOPsi, NEPBBIA KapTpumk 20 1 BTOPOH KapTpuK 30 MOKHO 3aMEHSITh KaKAbIM B OTAEJIbHOCTH.

[0016] (BJIOK ITMTAHUMA)



brok 10 muTaHus MO HACTOSIIEMY BAPHAHTY OCYIIECTBJICHHS BKJIIOUAET B C€0sl HCTOYHUK
12 muranws, uctounuk 12 murtanws, 3apsagHyo IC (Mukpocxemy) 55, 6mox MCU (61ok
MHUKpPOKOHTpoJuiepa) 50, nepexmouatensd 19, naruuk 17 Temmneparypsl, pa3iuyHble JATYUKU U
Tak Aajiee B IINHAPUIECKOM Kopryce 11 O1oka nmuranus, kak mokasaHo Ha ¢ur. 3, ¢ur. 4, pur.
5 u ¢ur. 6. B kauecte 6;10ka MCU 50 npumensiercst 6ok MCU, y KOTOpOro KpaTdailImid UK
ynpasieHus (BelIU4YMHa, 0OpaTHash MAaKCUMAJIbHOM pabouell TaKTOBOW HacToTe) sIBIseTCs Ooee
NPOIOJIKUTENBHBIM, YeM KpaTuaiiuil Luki ynpasieHus 3apsaHoi IC 55.

[0017] Hcrtounuk 12 mnuTaHus sBISETCS 3apspkaeMoil Oarapeeil aKKyMyJISITOPOB,
KOHJIEHCATOPOM C JBOWHBIM 3JIEKTPHYECKHM  CJIOEM MJIM 4YeM-TO TNOAOOHBIM, W,
MPEANOUTUTENBHO, SIBJIIETCS HOHHO-JIUTUEBBIM aKKYMYJISITOPOM.

[0018] [Haruuk 17 TemmepaTypbl BBINIOJIHEH, HAampuMep, C HCIOJb30BaHUEM
TEPMOYYBCTBUTEIIbHOTO 3JIEMEHTA, BEJIUYMHA CONPOTHUBJIEHUS KOTOPOTO H3MEHSIETCs B
3aBUCUMOCTH OT Temrieparypsl, B uactHocTH, NTC-tepmopesucropa (TepMmopesucropa ¢
OTPHLATENIbHBIM TEMIIEPaTypHbIM Ko3(pduumenTom comportusienusi). larunk 17 temnepaTtypsl
IpeaHa3HayeH Ul ONpefesieHus TeMIepaTypbl UCTOYHMKA 12 MUTaHUS U PacloNIOKEH OKOJIO
WCTOYHUKA 12 nuTaHus.

[0019] Ha Bepxneii yactu 11a xopmyca 11 6oka nutaHusi, pacrnojoKEHHONH CO CTOPOHBI
OHOTO KOHIIA B MpPOAOJIBHOM HampaBieHHH A (CO CTOpOHBI mepBoro kaprpumka (20)),
obecrniedeH y3en 41 BbIBOOOB i paspsaku. Y3en 41 BBIBOIOB Uit pa3psaku OOECHeueH Tak,
4TOOBI BBICTYIATh U3 BEPXHEH MOBEPXHOCTH BepxHeH uacTh 1la B HampaBieHHU K TMEPBOMY
KapTpuaKy 20, U BBIIOJHEH C BO3MOXKHOCTBIO 3JIEKTPUYECKOIO COSAMHEHUs] ¢ Harpyskou 21
nepsoro kaptpumxka 20. Kpome TOro, Ha 4yacTu BepxXHEW IOBEPXHOCTU BepxHeW dactu 1la,
BONMM3K y31a 41 BBIBOJOB AN paspsiiky, oOecredeHa BO3AYXOINONABOAALIAs 4acTb 42 s
NOJIBOAIA BO31yXa K Harpy3ke 21 nepsoro kaprpua:xa 20.

[0020] Ha mmxHel yactu 11b xopryca 11 O65oka nmuTaHusi, pacrioyIOEHHOH CO CTOPOHBI
APYroro KOHIIA B TMPOJOJBHOM HampaBieHHH A (CO CTOPOHBI, MPOTHUBOIOJIOKHOW MEPBOMY
kaptpumky 20), obecriedeH y3en 43 BbIBOAOB ISl 3apPSKH, BBITOJIHEHHBIH C BO3MOKHOCTBEO
3JIEKTPUUYECKOTO COETUHEHHS C BHEIITHUM UCTOYHMKOM MUTAHUA. Y3el 43 BbIBOJOB AJIS 3apsAaKU
obecrieueH Ha OOKOBOW MOBEPXHOCTH HIDKHEH wactu 11b, Tak 4ro, HampuMep, K HEMY MOTYT
MOJICOETMHSTHLCS, TI0 MEHbBIIIEH Mepe, OHU U3 BbIBONOB HHTep(deiica USB, BeiBONOB HHTEpdeEtica
micro-USB u BeiBOZIOB pa3zbema Tina Lightning (3aperncTpupoBaHHBINA TOBAPHBINA 3HAK).

[0021] Opmnako, y3en 43 BBIBOOOB U 3apSAKH MOXKET OBITh SHEPrONPUHUMAOIIEH
YaCTbIO, BBIOJHEHHONW C BO3MOXHOCTBIO IpHEMa DHEPrHMM U3 BHEIIHEro MCTOYHMKA MUTAHUS
OecKOHTakTHBIM crocoboM. B nmanHOM cnywae, y3en 43 BBIBOOOB ISl 3apsAKu
(oHeprompuHUMAKOINAs YacTb) MOXKET COCTOSTh U3 HHEPrONPUHUMANOIEH  KaTyIIKH.
becnipoBonHas cucrema nepenayy SHEPrHd MOKET ObITh HHAYKIIMOHHOTO THUIIA WM MOXKET OBbIThH
MarHUTHO-PE30HAHCHOTO THMA. Y3en 43 BbIBOAOB Uil 3apsSAKd MOXKET OBITh Takke
SHEPTONPUHUMAIOLIEH YaCThIO, BBIOJHEHHON C BO3MOXKHOCTBIO NPHUEMA SHEPTUU U3 BHEIIHErO
UCTOYHHKA NMUTaHUS Oe3 Kakoro-nmuOo KoHTakTa. B nmpyrom mpumepe, yszen 43 BBIBOROB AJIs

3apsAaAKu MOXKET OBITH BBINIOJIHEH TaK, 4TO K HEMY MOI'yT NOACOCAHUHATBCA, IO MEHBIIIEHN MEpE,



onuu u3 BeiBONOB uHTepdeiica USB, BbiBomoB uHTepdeiica micro-USB u BhIBOIOB pa3bema
tuna Lightning, 1 B HEM COREP>KUTCSI BBIIIEYTIOMSIHYTasi SHEPTONPUHUMAFOINAS YaCTb.

[0022] Ha OoxoBoii moBepxHOcTH BepxHeil wactu lla kopmyca 11 Onoka muraHus
o0ecrieyeH NCTIOTHUTENbHBIN y3el 14, KOTOPBIM MOXKET YIPABISATh IOJIb30BATENb, C BBIXOJJOM Ha
CTOPOHY, NPOTUBOMOJIOXKHYIO Y37y 43 BBIBOAOB IS 3apsAKU. B 4acTHOCTH, MCIIONHUTENbHbIN
y3en 14 u y3en 43 BBIBOJOB JJIs 3apsiAKH PAcIoIaralOTCs CUMMETPUYHO OTHOCUTEIBHO TOUYKU
nepeceueHust MPsIMON JINHUU, COEAUHSIOIIEN NCTIONHUTEINbHBIN y3ea 14 u y3en 43 BbIBOAOB 11t
3apsAKY, M OCEeBOM JInHUK Oyioka 10 muTaHust B IPOJOJBbHOM HampaBieHuu A. VICoTHUTEbHBIH
y3en 14 cOCTOUT M3 KHOMOYHOIO MEPEKITIOUaTENsl, CCHCOPHOU MaHeN WM Yero-TO MOAOOHOrO.
BOnm3u wucnonnutenvHOro ysna 14 obecneueH partumk 15 Booxa Ui IETEKTUPOBAHUS
BTATUBAIOIINX ICHCTBUIA.

[0023] 3apsinnas IC 55 pacnonoskeHa, HampuMep, B HEMOCPEACTBEHHOW OJM30CTH OT
y3ma 43 BBIBOAOB ISl 3apsiIKM M BBINOJIHAET YIIpaBJIEHHE ANl NMPeoOpa3oBaHUs SHEPTHUH,
KOTOpasi BBOAMTCS M3 BHEIIHErO0 WMCTOYHUKA MUTAHUS B y3ed 43 BBIBOAOB Ul 3apsAKH, B
SHEPIUI0 AJIs 3apsAKM UCTOYHMKA 12 nmuTaHus U nojadeidl SHepruu IS 3apsiAKU B UCTOYHUK 12
MUTaHYSL.

[0024] brok MCU 50 noacoenuHeH K pa3jUYHbIM CEHCOPHBIM YCTPOMCTBaM, TAKUM Kak
IaT4uK 15 BOOXa AN NETEKTHPOBAHUS BTSATMBAIOIINX (BIBIXATENbHBIX) ACHCTBUH, AaT4uK 16
HanpspKEHUsl JUIs U3MEPEHUs HaNpsDKEHUs NMUTAHUSA HMCTOYHMKA 12 nurtaHus U gatduk 17
TEMIIEPaTypbl, NPEAyCMOTPEHHBIH M H3MEPEHUsT TeMIepaTypbl HCTOYHMKAa 12 mnuTaHus,
WCIIOJHUTEIbHOMY Y31y 14, nzsemarento 45 u namaTu 18 11 COXpaHEHUsl YUCia BTATUBAKOLIUX
NEHUCTBUM, BPEMEHH, B TEYEHHE KOTOPOr0 SHEPrUs MOJaBaach B Harpy3Kky 21, u tak panee, kak
NOKa3aHO Ha (UT. 5, ¥ BHIMOJHSET pa3HOOOPa3HOE YNpaBJIeHNE a3PO30JbHBIM HHraIsiTOpoM 1. B
yacTHOCcTH, 0710k MCU 50 cocTouT, B OCHOBHOM, M3 IPOLIECCOPA U TOTIOJHUTEIBHO BKIIFOYAET B
ceOst Takme Hocutenu uH(popmanmy, kak RAM (omepatuBHas mamsiTh), HEOOXOAMMAS IS
pabdotel mpoueccopa, U ROM (mocTosiHHAsE MaMsATb) MJII XPaHEHUs pa3HOOOpa3HOH
uHpopmauuu. B HacTosimeM ONMMCAHWH, MPOLECCOp SIBJIACTCS, B YACTHOCTH, JJIEKTPHYECKON
CXEMOW, CKOH(QUIYPUPOBAHHOW TMyTeM COYETAHUS TaKHUX CXEMHBIX OJJIEMEHTOB, Kak
MOJIYTIPOBOJJHUKOBBIE JIEMEHTHI.

[0025] Bmecre ¢ TeMm, B kopryce 11 Omoka muTtaHusi chOPMUPOBAHO BO3AYXOBIYCKHOE
oTBepcTHE (HE MOKA3aHHOE Ha YepTelkax) JJIsl BIyCKa BO3AyXa. BO3MyXOBMYyCKHOE OTBEPCTHE
MOXKET ObIThb C(HOPMUPOBAHO BOKPYT HCIOJHUTENBHOTO y3ia 14 wim MoxkeT ObITh
c(OpMHUPOBAHO BOKPYT y3Jia 43 BHIBOIOB AJISI 3aPSIKU.

[0026] (ITEPBBIM KAPTPUJIXK)

Kak moxazano Ha ¢ur. 3, mepseiii kapTpumk 20 BKIHOYaeT B ceOs eMKOCTh 23 IS
cozepKaHusl UCTOYHMKA 22 a3p030J1s, SJIEKTPUUYECKYI0 HAarpy3ky 21 muis ucrnapeHust HCTOYHHMKA
22 aspozodst, GuTuib 24 s BCAChIBAHHSI MCTOYHHMKA a3PO30Jis U3 €MKOCTH 23 K Harpyske 21,
a’pO30JIbHBIN KaHaJ 25 Ay MPOTEKaHUs a’po30is, 00pa3yeMoro MCIapeHHeM HCTOYHHKA 22
a’po30Jisi, B HANPABJIEHUHU BTOPOro KapTpuaka 30 M KOHLEBOM KOJMAYOK 26 1Jsl COXPaHEHUs

4aCTH BTOPOro kaprpuaxa 30, BHyTpU LUIMHAPUYECKOIrO KOpIyca 27 KapTpUIKa.



[0027] EmxocTh 23 chopMupoBaHa ¢ BO3MOXKHOCTBIO OXBATa a3pO30JIbHOrO KaHajia 25 u
BMeEIIaeT UCTOYHHUK 22 a’po3onst. B emkoctu 23 Moxer ObITb YJIOXKEH MMOPHUCTBIN 3JIEMEHT,
HarpuMep, NOJHMEpPHas TKaHb WK XJIOMUaTOOyMa’kHash HUTb, U TOPHCTBIM 3JIEMEHT MOXKET
OBbITH IPONUTAH UCTOUHUKOM 22 a3po3oiisd. McTouHMk 22 a3p0o30J1s1 BKIIOYAET B ce0sl SKUIKOCTD,
HaIpuMep, MIULEPUH, TPONUICHITIMKOIb UK BOAY.

[0028] Durunb 24 sBIAETCS 3JEMEHTOM, YAEP>KUBAIOLIMM SKUAKOCTb, AJIST BCACHIBAHMUS
UCTOYHHUKA 22 a’po30is U3 €MKOCTH 23 K Harpy3ke 21 ¢ MCroib30BaHHMEM KalMJIISIPHOTO
JEVCTBUSL U BBIMOJIHEH W3, HANPUMEpP, CTEKJIOBOJIOKHA, MOPHCTOW KEPaMHMKH MM MOJOOHOTO
MaTepuana.

[0029] Harpy3ka 21 ucnapsier HICTOUHUK 22 a3po30Jist Oe3 TOPEeHusi, ¢ UCTIOIb30BAHUEM
SHEPrUuM, KOTOpasi MOAAETCA U3 UCTOYHUKA 12 mutaHusa 4depes y3ena 41 BbIBOAOB AJs pa3psiiKu.
Harpyska 21 BbINOJHEHA W3 HArpeBaTebHONW IPOBOJIOKH, HABUTOW C MPEABAPUTENIBHO
3amaHHbIM IaroM, (crupain). OnHako, Harpy3ka 21 momkHa OBITH BCErO JIMIIb 3JIEMEHTOM,
CHOCOOHBIM PaCTbUIATE MCTOYHHUK 22 a’po30iisi, ¢ 0Opa30oBaHHEM, TEM CaMbIM, a’pO30Jis, U
SBJISIETCS, HANpUMEp, HarpeBaTeJbHbIM 3JEMEHTOM WIH YJIbBTPa3BYKOBBIM T'€HEPATOPOM.
[IpuMepsl HarpeBaTENbHOTO 3JIEMEHTa BKIIOYAIOT B ceds HarpeBarellb COMpPOTHBJICHUS,
KepaMHU4YECKHI HarpeBaTelb, HATPEBATEb HHAYKIMOHHOIO HArPEBa U TaK Jajee.

[0030] Aspo3onbHbIi KaHai 25 obecriedeH ¢ BBIXOAHOH CTOPOHBI OT Harpy3ku 21 mo
ocesoii mruHNUU L 6moka 10 nuranus.

[0031] KonueBoii konmadok 26 BKIHOYAEeT B ¢e0st 4acTh 26a BMEILICHHS KapTPHIKa JJIs
BMEIIEHHNs] 4aCTH BTOPOro kKaptpumka 30 M COeAMHUTENbHBIN mpoxon 26b nist coenuHeHus
a’3pO30JIbHOrO KaHasa 25 1 4yacTu 26a BMELEHUsl KapTpUIKa.

[0032] (BTOPOM KAPTPUJIX)

Bropoii kaprpumx 30 BMemaer uctounuk 31 apomartusatopa. KoHuesas 4acTb BTOpOro
kaptpumka 30 co cropoHbl mepBoro kaptpumka (20) BKIAQABIBAETCS, C BO3MOKHOCTBIO
U3BJICUEHHMsS], B 4YacTh 26a BMEIIEHHsS KapTPUIXKa, OOECIEYEHHYI0 B KOHLIEBOM KOJmadke 26
nepsoro kaprpumxka 20. [lpyras KoHLeBas 4YacTb BTOpOro kaprpumxka 30 CO CTOPOHBI,
NPOTHBOMOJIOXKHONH CTOPOHE MepBOro kaprpumka (20), BBIMOJHEHA B BHIE WHTAISIHOHHOTO
KaHaja 32 st moas3osaTessi. OqHAKO, MHTAISIUOHHBIN KaHa 32 He 00s3aTeIbHO JOJLKEH ObITh
BBINTOJIHEH HEPA3bEMHO CO BTOPBIM KapTpumkeM 30, 63 BOZMOKHOCTH OTAEJIEHHsS OT BTOPOTO
KapTpUIKa, U MOXKET OBITh BBIMOJHEH C BO3MOKHOCTBIO COEIMHEHHs M Pa3belIUHEHHs CO
BTOpBIM KapTpumkeM 30. Ecnu mHramsinumoHHbIN KaHad 32 BBINOJHEH OTAENbHO OT Oyoka 10
MUTAHUS U NEepBOro kaprpumxa 20, Kak ONHMCAaHO BbILIE, TO MHTASILUOHHBIN KaHa!I 32 MOXKHO
XPaHUTb B TMTHEHUYHBIX YCIOBUSIX.

[0033] Bropoii kaptpumxk 30 nobaBisieT apoMaTH3aTOpP B a3P0O30Jib, 00pa3yeMblil myTemM
UCMIApEeHusl UCTOYHHKA 22 a3p030J1s1 HArpy3Kou 21, mpu mpOTEeKaHUHM as3po30Jisi Yepe3 UCTOUHHK
31 apomarusatopa. B kauecTBe u3fgenuss U3 UCXOAHOTO MaTepuana, KOTOPO€ MNPEACTaBIsieT
co0Ol HCTOYHUK AapOMaTH3aTOpPa, MOXKHO HCIIONb30BaTh IPECCOBKY, H3TOTOBJIEHHYIO
¢dopmoBaHuEM pe3aHOro tabaka WM CBEXUX JINCTheB Tabaka, B ¢popme rpanyin Mcrounmk 31

apoMaTu3aTopa MOXeET ObITh BBINOJHEH U3 pPacTeHus (Hampumep, MSATbl UIH PACTHTEIBHOTO



JIEKapCTBEHHOT'O CPEACTBA WIJIM apOMATHYECKUX TPaB), OTIMYAIOLIErocs oT Tabaka. B mcrounuk
31 apomaTHu3aTopa MOXeT OBITh BBEZIEHA TaKas apoMaTuieckas 100aBKa, Kak MEHTOI.

[0034] A3p030abHBIN MHrajdATOp 1 MO HACTOSIIEMY BAapUAHTY OCYIIECTBJCHHUS MOXKET
oOpa3oBaTh a3po30Jb, COIEpKAIIMI apomarusaTop, Ojaromaps MCTOYHHKY 22 a3po30i,
uctouHuky 31 apomarusatopa u Harpyske 21. JI[pyrumu cnoBaMu, UCTOYHHUK 22 a3po30isl U
UCTOYHUK 31 apomaTu3aropa COCTABIISIOT a3p030Je00pa3youil HICTOYHUK JIsi 00pa30BaHuUs
aspo30JIs.

[0035] Abspo3oneobpasyromuil UCTOYHUK B adPO30JbHOM HMHrajsaTope 1 sBIsieTcs
4acTbIO, KOTOPYIO MOJb30BaTENb MOXKET 3aMEHATh ISl UCIOJb30BaHusA. B Buzme naHHON dacTu
MOJKHO oOecreunBaTh, HAPUMEp, ONUH NepBbIid KapTpumk 20 u onuH win Oojee (Hampumep,
I5ITh) BTOPBIX KapTpuker 30 B OMHOM HaOope IUIst MOJIb30BATES.

[0036] Konudurypamuss a3po3ojeoOpa3yromero HCTOYHUKA, KOTOPbIA  MOXKHO
UCTIONB30BaTh B a3PO30JIbBHOM HUHrajsrope 1, He OrpaHn4eHa KOH(pUTypalueid, B KOTOpOH
WUCTOYHMK 22 a3p0o30Ji1 U UCTOYHUK 31 apoMaTu3aTopa BBINOJHEHBI MO-OTAEIbHOCTH, U MOXKET
ObITh KOH(Urypauueid, B KOTOPOH HCTOYHUK 22 a’po30yii M HMCTOYHHMK 31 apomarusaropa
copMHpOBaHBl KaK OIHO IeJioe, KOHHUrypanuen, B KOTopoil mctounuk 31 apomarusaropa
OTCYTCTBYET, U MCTOUYHUK 22 a3pO30Jis 3aKJI0YaeT BELIECTBO, KOTOPOE MOXKET COJAEP>KAThCs B
ucrouHuke 31 apomaTusaropa, KOHPUTypalue, B KOTOPOH UCTOUYHUK 22 a3p030Jis CONEPIKUT
MEIUIMHCKOE BEIIEeCTBO WJIM YTO-TO MOJOOHOE BMECTO MCTOYHMKA 31 apomarms3aropa U Tak
nanee.

[0037] dnst a3pO30JbHOTO MHTAISITOpPa 1, BKIIIOUAIOLIEro B ce0sl a3po30s1e00pasyrouii
UCTOYHUK, BBIMOJHEHHBIH (POPMHUPOBAHHEM HEPA3bEMHO MCTOYHMKA 22 a3p030Jis1 M UCTOUHHUKA
31 apomarusatopa, HampuMmep, MOXHO obOecneunTb oauH wiu Oosnee (Hampumep, 20)
a’p030J1e00pa3yIOIUX HCTOUHUKOB B BHJE OTHOTO Ha0Opa I MOJIb30BATEIIs.

[0038] B xopmyce aspo30JbHOr0 HHIasITOpa 1, BKIIOYAMEro B cedst TOIBKO UCTOUHHUK
22 a’po30Jisi B KAa4eCTBE adp030JIe00pas3yroero UCTOYHUKA, HATPUMeEp, MOKHO O0eCre4HTh
onuH wiu Oonee (Hanpumep, 20) a3po301e00pa3yOLUIMX HCTOYHUKOB B BUE OAHOTrO Habopa st
MOJIb30BATESL.

[0039] B a3po301bHOM WHTANSATOpPE |, BBITOJHEHHOM BBIIIEOMUCAHHBIM 00pa30M, Kak

noka3aHo cTpenkod B Ha ¢ur. 3, BO3myX, BTEKAMOIIMHA W3 BIYCKHOTO OTBEpCTHsS (HE

>
MOKA3aHHOTO Ha YepTekax), ChOpMUPOBAHHOTO B Kopryce 11 Oiioka muTaHus, MPOTEKAET Yepes
BO3[yXONOABOAAILYK) 4acTb 42 M IpOTeKaeT OKOJO Harpy3ku 21 mepsoro kaprpumxa 20.
Harpyska 21 wucmapsieT MCTOYHUK 22 a’po30Jisi, BCOCAHHBIH U3 eMKOCTH 23 dutmiem 24.
A5po305b, OOpa30BaHHBIM HUCTIAPEHUEM, MPOTEKAET MO a’3pPO30JILHOMY KaHaly 25 BMeCTe C
BO3[lyXOM, BTEKAIOLIUM M3 BIIyCKHOIO OTBEpPCTHS, U MOJAETCs BO BTOpOU KkapTpuax 30 mo
COEMHUTENILHOMY Tpoxoay 26b. Aspo3oib, nmonaBaeMblii BO BTOpOil kapTpumxk 30, mporekaer
4yepe3 UCTOYHMK 31 apoMaTu3aTopa U, TEM CaMbIM, JOMOJHAETCS apOMaTU3aTOPOM, U MTOAAETCS B
VHTAJIALIMOHHBIN KaHa 32.

[0040] B asposonpHOM uHragsaTope 1 mnpeaycMoTpeH Takke usBewarenb 45 s

NpeacTaBIeHus pazHooOpasHol uHbpopManuu (cMotrpu ¢ur. 5). M3pemarens 45 mMoxeT ObITh



BBIITOJIHEH C HCIIOJB30BAHUEM CBETOM3IYYAIOINErO 3JIEMEHTA WM MOXET OBbITh BBINOJIHEH C
UCTIONb30BAaHUEM BHOPAIIMIOHHOTO 3JIEMEHTa, WJIM MOXET OBbITh BBIMOJHEH C IOMOIIBIO
3BYKOHM3JIyJarOLIero s1eMeHTa. M3pemarens 45 MOxxeT ObITh COUETAHUEM U3, IO MEHbILEH Mepe,
IBYX OJIEMEHTOB M3 CBETOM3JIYYAIOIIMX JJIEMEHTOB, BHOPALIMOHHBIX 3JIEMEHTOB U
3BYKOHM3JIYYAIOLINX 3JIeMeHTOB. M3Bemarenb 45 MokeT ObITh oOecriedeH B JEFOOOM KOMIIOHEHTE
u3 Onoka 10 mnwuranus, nepsoro kaptpumka 20 u Broporo kaprpumka 30; OmHAaKo, B
IPEANOYTUTENILHOM UCIIOJIHEHUH, H3Belaresb odecneunBaroT B Ooke 10 muranus. Hampumep,
30Hy BOKpPYT' HCIOJHHUTEIBHOTO y3ja 14 BBINOJHIIOT C BO3MOXKHOCTBIO CBETOINPOIMYCKAHUS,
9YTOOBI JIOMYCKaTh CKBO3HOE MPOXOXKIEHHE CBETA, KOTOPBIM M3JIy4aeTCs CBETOU3JYYArOIIUM
aJeMeHTOM, Hanpumep, ceetoguonamu (CJ1).

[0041] (OQJIEKTPUYECKAS CXEMA)

Jlanee mpuBeneHO MOAPOOHOE OMUCAHUE BJICKTPUYECKOl cxembl Oyoka 10 muTaHust co
CCBUIKOH Ha ¢ur. 6.

bnok 10 mutaHus BKJIOYaeT B ceOs, B BUAE OCHOBHBIX KOMIIOHEHTOB, MCTOYHHK 12
NUTaHUA, AaT4UK 17 Temmeparypel, nepexiatodarensd 19, BeiBox 4la nis paspsaku 3J1€KTpoaa
NOJIOXKUTENIBHOTO TOJIFOca M BbIBOA 41b 1yt paspsaku 3nekTpoma OTPHLATENIbHOTO IOJIOCA,
KOTOpPBIE COCTaBJSAIOT y3€ad 41 BBIBOAOB AJs paspsiAku, BbIBOA 43a AJsl 3apsAAKU 3JIEKTPOAA
MOJIOXKUTENIBHOTO TIOJIOCa W BBIBOA 43b s 3apsAKky 3JIEKTPOAa OTPHUIATENBHOTO TOJIOCA,
KOTOpBIE COCTAaBIAOT y3en 43 BeiBomoB st 3apsaku, Omoxk MCU 50, zapsgayro IC S5,
pesuctopel 61 u 62, cocroslMe W3 DSJIEMEHTOB, MMEIOUIMX BEJIUYUHBI CONPOTUBJICHHUS,
HaIlpuMep, PE3UCTUBHBIX 3JIEMEHTOB WJIM TPAH3UCTOPOB, Mepekyrodarenu 63 u 64, cocrosiue
u3 TpaHsucropos, Hampumep, mnosneBbix MOII-tpansucropos (MOSFET) wmnu nomoOHbIX
npuOOPOB, U PE3UCTUBHBIE 3JIEMEHTHI 65.

[0042] B HacrosimeM BapuUaHTE€ OCYIIECTBJIECHHsS TNPEACTABJICH MpUMep C
ucnoyipzoBanueM Mukpocxemsl «BQ24040DSQT», Texas Instruments Inc., B kauecTBe 3apsiHOM
IC 55, omnaxo, 3apsinHas IC He orpaHuveHa BbIIEyNOMSHYTOH Mukpocxemoii. 3apsiaHas IC 55
UMeeT MHOYKECTBO KOHTAKTHBIX LITHIPPKOB (MMEHYEMBIX Jlajiee KOHTAaKTaMH), BKJIOYAIOIIUX B
ce0st Bxomguol (IN) koHtakT (0OGo03HaueHHblii «IN» Ha ¢ur. 6), u BexogHor (OUT) koHTakT
(obo3nauennblii «OUT» Ha ¢ur. 6), kortakt TS (oOo3Hauenusiii «TS» Ha ¢ur. 6), KOHTaKT
#CHG (obo3nauennsblit «#CHG» Ha ¢ur. 6) u konTakT EP (0003Hauenusiii «kEP» Ha ¢ur. 6), B
Ka4yecTBe KOHTAKTOB JUIsl 3JIEKTPUUYECKOI0 COEJUHEHMsI C BHEIIHUMHU KOoMIOHeHTaMu. OIHaKo,
cienyeT OTMETUTh, YTO B HACTOSIILEM BapHaHTE OCYILIECTBJIEHUs OIHUCAHbl TOJBKO OCHOBHBIE
KOHTaKThl U3 KOHTaKTOB, KOTOpble UMeIoTCsl B 3apsiaHoi IC 55.

[0043] BmecTe ¢ TeM, B HACTOSIIIEM BapUAHTE OCYILIECTBJICHUS TMPEACTABJICH MPUMED C
ucnonb3oBanueM Mukpocxemel «PIC16F18346», Microchip Technology Inc., B kauecTe Oioka
MCU 50; onnako, 610k MCU He orpaHuueH BbIIIEYNOMsIHYTOH MuKpocxemoi. biok MCU 50
UMEET MHOXKECTBO KOHTAKTOB, BKJIOYArOUINX B ceOst koHTakT Vdd (oOo3Hauennsiit «Vdd» Ha
¢ur. 6), xonrakr RA4 (oOo3HaueHHsbili «RA4» Ha ¢ur. 6), koHTakT #RC3 (0003HAUEHHBIN
«#RC3» nHa ¢ur. 6), kontakt #RC4 (oOosHauenusniii «#RC4» Ha ¢ur. 6), koHrakr #RCS5

(obo3naueHHbli «#RCS5» Ha ¢ur. 6), kontakr RB7 (obo3nauennniii «RB7» Ha ¢ur. 6), u



koHTakT EP (oOo3nauennblli «EP” Ha ¢ur. 6), B KauecTBe KOHTAKTOB I 3JIEKTPUIECKOTO
COEIMHEHHs] C BHEIIHUMHM KOMMOHeHTaMu. OAHAKO, ClIeyeT OTMETHTh, YTO B HACTOSLIEM
BApUAHTE OCYILIECTBJIEHUSI OIMHCAHbl TOJbKO OCHOBHBIE KOHTAKThl W3 KOHTAKTOB, KOTOpbIE
umerotcst B 6ioke MCU 50.

[0044] IN-konTakT 3apsaHoil IC 55 sBaseTcst BBOIOM ISl 3HEPTUU, KOTOPasi MOAAETCs U3
y3na 43 BBIBOAOB AJisl 3apsiaku, (SHepruw s (HOPMHUPOBAHMS dHEPrud Ausi 3apsiaku). IN-
koHTakT 3apsaHoi IC 55 coeaunen ¢ BrIBOAOM 43a ISl 3apsiAKU BJIEKTPOAA MOJIOKHUTEIBHOTO
MOJIIOCA.

[0045] OUT-konTtakt 3apsinaoi IC 55 sBisieTcst BBIBOAOM ISl SHEPTHH ISl 3aPSIKH,
dbopmupyemoii 3apsinuoii IC 55. K OUT-konTakry 3apsigHoi IC 55 noxacoenunsiercs: muaust 60V
UCTOYHUKA nuTaHusi. JlanHas nuaus 60V HCTOUHMKA MUTaHUS COEAWMHEHA C BbIBOAOM 4la nns
pa3psIAKU 3JEKTPOAA MOJIOKUTEIBHOTO MOJI0Ca Yepes3 nepexrovarens 19.

[0046] KonTakt EP 3apsgnoit IC 55 semsercs 3azemsirouium BeiBogoMm. Kowrtakt EP
sapsaHoit IC 55 coenmnen ¢ ymamen 60E 3a3emiieHusi, KoTtopas coenmHsieT BbIBOA 43b mis
3apSAOKH  3JIEKTPOAA OTPHIATEIbHOro momoca W BbeiBOA 41b s paspsaoku  snekrpona
OTPHULATENLHOTO MOJIOCA.

[0047] Konrakt #CHG 3apsigHoii IC 55 siBisieTcst BBIBOIOM Ui BbIIa4u WHGOPMALIUU O
COCTOSIHUH 3apsANKH, MOKA3bIBAIOIIEH, YTO 3apsiAKa BBIMOJHAETCS, 3apsiika MpeKpalleHa, Wiu
3apska 3asepiieHa. Konrakt #CHG 3apsignotii IC 55 coenunen ¢ kontakroM #RCS 6moka MCU
50.

[0048] Kontakt TS 3apsgnoit IC 55 saBnsercs BBIBOAOM [JIs1 BbIIAYU 3HAUYEHUS
HaIpsKEHUs,, KOTOPOe MOAAETCSl Ha PE3UCTOP, KOTOPBIM NMOACOEAMHEH K JAHHOMY BBIBOIY,
(3HaYEeHUsI HAMpPSDKEHUST B 3aBHCHUMOCTH OT BEJIHUYMHBI COMPOTHBJIEHUS COOTBETCTBYIOIIETO
pesuctopa). [lo 3HaUeHMIO HAMpPSDKEHHUS, MMOAaBa€MOMY Ha KOHTAkT TS, MOXHO ompenenuTb
BEJIMUUHY COMPOTUBJICHUS] PE3UCTOPA, KOTOPBIN MOACOENUHEH K KOHTakTy TS (MHa4ye roeops,
TEMIIEPATYPy COOTBETCTBYIOIIErO pe3ucropa). Korma B KkadecTBe pe3uCTOpa, KOTOPBIH
MOACOEUHEH K KOHTAaKTy TS, MpUMEHSIETCS TEPMHUCTOP, TEMIEPATypy Pe3uCTopa, KOTOPBIH
MOACOEIUHEH K KOHTAKTY TS, MOXKXHO OmpenensiTh Mo 3HAYSHUIO HANPSDKEHHsI, TT01aBaeMOMY Ha
KOHTakT TS.

[0049] 3apsinnas IC 55 BeImonHAET (QYHKIHMIO YIPABICHHS 3apsOHBIM HANPSIKEHHUEM,
nomnexxkamum BeiBoAy ¢ OUT-kOHTakTa, Ha OCHOBAHMHM 3HAYECHHS] HAMPSDKEHUS, KOTOPOE
nojaercst Ha kKoHTakT TS. B yacTtHoCTH, 3apsaHas IC 55 BblaaeT nepBoe 3apsiaHOE HANPSKEHUE C
OUT-koHTaKTa B Ciay4ae, KOrga TeMreparypa, OCHOBaHHAs Ha 3HAYEHUHU HAMPSDKEHUsSI, KOTOPOe
nonaercsi Ha KOHTakT TS, mmeer 3Hauenune Hwxke mnopora THI1, m Beimaer BTOpOE 3apsmHOE
HaMpsDKEHUE HIDKE, YeM IMEepPBOe 3apsiAHOE HAMpsDKEHUE, B Cllydae, KOrja TeMIiepaTypa UMeeT
3Ha4YeHue, Kotopoe paBHO wnu Bblie nopora THI w Hmwke nopora TH2, u BbIMONHAET
ynpasiieHue, 4ToObl He AOMyCKaTh BbIBOAA 3apsimHoro HampspkeHuss ¢ OUT-koHTakTa, T.€.
MpeKpalaTh 3apsSaKy, B Cay4ae, Korna TeMrepaTypa UIMeeT 3HaueHue, KOTOPOe PaBHO WJIU BBILIE
nopora TH2. TTopor TH1 pasen, nanpumep, 45°C, u nopor TH2 pasen, nanpumep, 60°C.

[0050] 3nauenune HampshDKEHHUs] HA PE3UCTOPE, KOTOPBIN MOACOENUHEH K KOHTAakTy TS, B



ciydae, KOrja TeMIieparypa pe3ucropa craHoBuTcsi paBHoi nmopory TH1, obo3Hadaercss Vmax,
Y 3HAaUEHME HaNpsDKeHMs Ha PEe3UCTOpe, KOTOPBIN MOACOEANHEH K KOHTakTy TS, B ciyuae, koraa
TeMIepaTypa pe3ucTropa CTaHOBUTCA paBHON mopory TH2, oOosnauaetcs Vmin. B cnyuae,
KOI'/Ia Pe3UCTOpP, KOTOPBIM nojxcoeanHeH K KoHTakTy TS, sBisiercs NTC-tepmucropom, no mepe
TOro, Kak TeMIepaTypa pe3UCTOpa MOBBILIACTCS, BEJIMYMHA COMNPOTUBIEHUS PE3UCTOPA
camxkaercs. I[TosToMy ycraHaBnuBaercsi cOOTHoUIeHne Vmax > Vmin. [lanHelii ¢akt cienyer
orMeTuTh. C yuyeToM BbILIEYNOMsIHYyTOro onucanus, 3apsaHas IC 55 Bbimaer BTopoe 3apsgHOe
HanpspokeHue ¢ OUT-koHTakTa B ciiydae, KOrja 3Hau€HHE HAIMpPsDKEHMsI, KOTOpOe IMOJaeTcs Ha
KOHTaKT TS, comepuUTCs B MPEABAPUTENHHO 3aJaHHOM JHMANa3oHe OT BbIlle Vmin U 0 PaBHO
WM HIDKe Vmax, U BbliaeT nepsoe 3apsaHoe HampspkeHue ¢ OUT-koHTakTa B ciydae, Koraa
3HauU€HUE HAIpPsDKEHUs], KOTOpOe MojAaeTcss Ha KOHTAakT TS, mpespilraer Vmax, U mpekpariaer
3apsAOKy B ciydae, KOIrJa 3Ha4yeHUE HampsDKEHUs, KOTOpoe MojaeTcs Ha KOHTakT TS, Hibke
Vmin.

[0051] K xonrakty TS 3apsanoii IC 55 mo HacTosiemMy BapHaHTy OCYILECTBIEHMS
MOACOEANHEH OMH KOHel pe3uctopa 61. [lpyroit koHen pesuctopa 61 coenunen ¢ aunuen 60E
3azemienus. K xonrakry TS 3apsasoit IC 55 npucoennHeH Takyke OAMH KOHELl MEPEKIIoYaTes
63. C npyruM KOHLIOM MepekiIovaTens 63 CoOeIMHEeH Tak)kKe ONMH KOHel pe3ucropa 62. Jpyroit
KOHeL pe3uctopa 62 coenuHeH ¢ auHuen 60F 3a3emnenust.

[0052] Kaxnprit u3 pesuctopa 61 u pesucropa 62 MMEET MPEIBAPUTEIBHO 3aJaHHYIO
MOCTOSIHHYI0 BEJIMYUHY cOnpoTtuBieHus. Pesuctop 61 u mnocnenosarenbHas LeNb U3
nepekyrouatens 63 u pesucropa 62 moacoeauHeHbl k KoHTakTy TS mnapannensHo. Iloatomy,
KOTJa MepeKoyaTesb 63 BbIKIOUEH (HAXOAUTCS B HEITPOBOAIIEM COCTOSIHUH), HA KOHTAKT TS
NOJaeTCsl 3Ha4YeHue HampspbkeHuss V1, koTopoe co3fmaercss Ha pesuctope 61  TOkoM,
npoTekaluM ¢ koHtakta T'S B pesucrop 61.

[0053] 3nauenune HanpspkeHus V1 npuHHMaeT (UKCHPOBAHHOE 3HAYEHHUE, MOCKOJIBKY
BEJIMUMHA COTMPOTHUBJIEHUS pe3uctopa 61 wuMeeT MNOCTOSHHOE 3HadeHue. Benuuuny
COIPOTHUBJIEHUsT pe3uctopa 61 yCTaHABIMBAIOT 3apaHee ¢ TAKUM PacyeToM, YTOObI 3HAYECHHE
HampsbkeHuss V1 npuHMMAno NpPOU3BOJBHOE 3HAYEHHE B BBILIEYIIOMSHYTOM OXBaTbIBAEMOM
auana3oHe (Bbille Vmin v paBHO WM MeHbIle Vmax). Benuduny conporusienus: pesucropa 61
JKEJIATeJIbHO YCTaHABIIMBATh 3apaHee C TAKHM PacyeToM, YTOOBbL, KOrJa MEIUAHHOE 3HAYEHHE
MpeABApPUTENIBHO 3aJJaHHOTIO Auarna3oHa paBHO V¢, 3HaueHUe HampsbkeHus V1 npuHHMano
3HaueHne Ommke kK Vmax, dyeM kK Vc. B manHOM cnydae, nake eciyu 3HA4eHHE HANpPsDKEHUS,
KOTOpPOE IMMO/IaeTCsl Ha KOHTAKT TS, n3MeHsieTcs u3-3a IyMa WM OMIHOOK, MOXKHO MPOJOJDKATh
3apAnKky uctouHuka 12 nwuraHus ot 3apsaHodt IC 55, Kak omucaHo Bellle, BEJIUYUHY
CONPOTHBJIEHUs] pe3ucTopa 61 yCTaHABIMBAIOT C TAaKUM pacdeToM, 4YTOOBI 3HAYECHHE
HanpspbkeHus V1 npuHUMano 3HaueHue AJis BbIBOJA BTOPOro 3apsiiHoro HampspkeHus ¢ OUT-
koHTakTa 3apsnHoil IC 55. B uacTtHOCTH, BenMUYMHA CONMpPOTUBJIEHMs pesuctopa 61 pasHa 4,7
kOMm.

[0054] BmecTe ¢ TeM, BeIMUYMHY CONPOTHUBIIEHUs pe3UCTOpa 62 yCTaHABINBAIOT PABHBIM

3HAQYEHUIO, KOTOPOE AOCTATOYHO MEHBILIE BEJIMYMHBI CONMPOTUBIJIEHUs pesuctopa 61. IlosTomy,
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KOTJa TMepeKirovareiab 63 BKIIOYEH (HAXOAMTCS B MPOBOASINEM COCTOSIHUH), TOK
NPEANOYTUTENBHO MpOTeKaeT ¢ koHTakTta TS B pesuctop 62, m Ha koHTakT TS mopaercs
3HAYEHHE HAMPSDKEHUs V2, KOTOPOE CO3AAETCsl HAa PE3UCTOPE 62 TOKOM.

[0055] [lanHO€ 3HaueHHME HaNpspkeHHsT V2 TpuHUMaeT (UKCUPOBAHHOE 3HA4YEHUE,
MOCKOJIBKY BEJIMYMHA CONMPOTHUBJICHUS Pe3UCTOpa 62 MMeeT MOCTOSIHHOE 3HaudeHue. Benumuuny
CONPOTHUBJIEHHsI PE3UCTOpa 62 YCTAHABIMBAIOT 3apaHee C TAKUM pPacyeToOM, YTOOBI 3HAYEHHE
HanpspkeHnsT V2 TNpPUHMMANO MPOM3BOJbHOE 3HaueHWe Hmwke Vmin. Kak ommcano Bbllme,
BEJIMYMHY COMPOTHUBIIEHHUS Pe3rcTOpa 02 YCTAHABIMBAIOT 3apaHee C TAKHM PacyeToM, YTOObI
3HA4YEHUE HaNpsDKEeHUs V2 MPUHUMAIO 3HAYE€HHE AU NPEKpalleHHs 3apsiAKd UCTOYHHKa 12
nuTaHus ot 3apsanHoit IC 55.

[0056] OnHaxko, pe3uctop 62 He obs3aTesieH U MOKET ObITh UCKIIOYeH. MHavye roBops,
IpYrof KOHeI mepekirovaTess 63 MOKHO COeAMHUTh HampsaMyro ¢ JuHueil 60E 3azemnenus. B
JAHHOM cllydae, KOrja mnepekiodaTtenb 63 BkIO4UeH, KOHTAakT TS 3azemnen. CrenoBaTenbHO,
3HAYEHHE HATPSDKEHUs, TOAJISKAIIEro Mojaye Ha KOHTakT TS, MOXKHO chenaTh HIKe Vmin.
ITosTOMY, BKIFOUEHHEM MEPEKIroUaTesst 63 MOKHO MPEKPATUTh 3apsiKy UCTOYHUKA 12 nuTaHus
ot 3apsaHoit IC 55. Ilpu Tom, myTeM HCKIHOUYEeHUs pe3ucTopa 62 MOXKHO CHU3UTb CTOMMOCTb U
BEC.

[0057] DnexkTpoa MONOKUTEIBHOTO MOI0CA UCTOUHUKA 12 MUTaHUS COEANHEH C JIMHUEH
60V uCTOYHMKA NWUTAHWS, U DSJIEKTPOA OTPHULATEN]BHOIO IOJNIOCA WUCTOYHMKA 12 nuTaHus
coenuHen ¢ jmHHer O0OE 3asemienus. IIo3TOMy, HCTOYHHMK NHUTAaHUS MOXKET 3apsKATbCS
3apsaHbIM HampsbkeHueM, BbinaBaeMbiM ¢ OUT-konrtakrta 3apsanoit IC 55 B junuro 60V
VCTOYHHUKA MUTAHMUS.

[0058] Konrakr Vdd Omoka MCU 50 sBasieTcst BBIBOJOM HMCTOYHHMKA IUTAHUS U
coeuHeH ¢ muHuer 60V NCTOYHNKA MUTAHUS.

[0059] Konrakt EP 6moka MCU 50 siBiisieTcst 3a3eMJISIIOIIMM BBIBOIOM M COEOUHEH C
nuHueln 60E 3a3emnenus.

[0060] Kontakt RA4 6moka MCU 50 mopcoenuHeH K MepeKsrovareato 63 U CIyKUT
BBIBOZIOM U151 BBIMIOJIHEHUS] YIIPABJICHHUSI IO BKIFOYEHUIO U BBIKJIIIOUEHHIO NEpEKIoyaTes 63.

[0061] KonTakt RB7 6noka MCU 50 moncoenuHeH K Mepekirovarento 19 u ciyxut
BBIBOZIOM JUIs1 BBIMIOJIHEHHUS] YIIPABJICHHMSI 11O BKIFOYEHUIO U BBIKJIIIOUEHHIO NepeKIroyarens 19.

[0062] Konraktr #RCS5 6moka MCU 50 ciyXUT BBIBOOOM JJisl NPUEMa COCTOSHHS
3apsiaku 3apsigHou IC 55 ¢ konrakra #CHG 3apsignotii IC 55.

[0063] Konrtakt #RC4 Gnoka MCU 50 mopcoenuHeH K MEpeKmoyaTeso 64 U CIy>KUT
BBIBOZIOM JJIs1 BBINOJIHEHUSl YNPABJICHUs MO BKJIIOYEHHWIO U BBIKIKYEHUIO Nepekyrodarens 64.
OnuH xoHel mepekirouarens 64 coeauHeH ¢ auHueld 60V HCTOYHMKA MUTAHUsS, U €ro APyrou
KOHELl COeIMHEH C OJHUM KOHLIOM PE3UCTUBHOrO djeMeHTa 65. JIpyroi KoHel pe3uCTUBHOIO
snemeHTa 65 coenuHeH ¢ omHUM kKoHUOoM NTC-tepmmcropa, obpasyromero natduk 17
temnepatypsl. Jpyroit koneryr NTC-tepmucropa, oOpasyromero matuuk 17 Temmeparypsl,
coenuHeH ¢ nuHuen 60E 3a3zemnenus.

[0064] Konrakr #RC3 ©Omoka MCU 50 cayxur BBIBOIOM MJisi ONPEAESICHUs
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temnepatypsl ucrounuka 12 nuranus. Korrakr #RC3 6moka MCU 50 mpucoennHeH K TOUKe
COEIMHEHMS! PE3UCTUBHBIX 3JIEMEHTOB 05 ¢ 1aTuuKoM 17 Temneparypsl

[0065] Korma mepexmouarens 64 BKIIOYEH (HAXOAUTCS B MPOBOASINEM COCTOSHHH),
HanpspkeHue B JIMHUM 60V UCTOYHMKA MNUTAaHUS AEJIUTCA PE3UCTUBHBIM 3JIEMEHTOM 05 U
JaT4uKoM 17 Temmeparypbl, U 3HAYEHHUE HAINPSDKEHUS, KOTOPOE MNPUiIaraercs K aaTduky 17
Temneparypbl, nomaercsi Ha kKoHTakT #RC3 Omoka MCU 50. Baok MCU 50 BswimosHsieT
(YHKLMIO W3MEpeHus TeMIepaTypbl HCTOYHMKA |2 NHUTAaHMS HAa OCHOBAHMM 3HAYEHHS
HANpPSDKEHUs, KOTOpoe noaaeTcsi Ha KOHTAKT #RC3, kak MOsICHAETCS] HUXKe.

[0066] Meskay Tem, Korma mepekiroyaresib 64 BhIKIIIOUEH (HAXOAUTCS B HEMPOBOMSIIEM
COCTOSIHMM), Ha aT4uK 17 Temmepatypsl He mojaercss HanpsokeHus. CeoBaTenbHO, B JAHHOM
ciydae, 0ok MCU 50 mepekirodaercst B COCTOSIHHE, B KOTOPOM OH HE MOXKET IOJIy4aTh
TEMIIepaTypy UCTOYHUKA 12 nuTaHus.

[0067] Ilepexsrouarenbp 19 COCTOUT W3 TMONYMPOBOJHUKOBOTO 3JIEMEHTA, HAIMpUMED,
noniesoro MOII-tparsucropa (MOSFET), u BkITIOWaeTcsi W BBIKIIFOYAETCS C YMPABICHHEM OT
6moka MCU 50.

[0068] B snextpuueckoii cxeme Ojoka 10 mnuranus, npeacTtaBieHHOW Ha ¢ur. O,
nepexiouaTesib 19 obecrieueH MeXAy 3JEKTPOIOM MOJOKHUTEIBHOTO MOJI0Ca MCTOYHHUKA 12
MUTAHUS U BBIBOAOM 41a 1is paspsAaKu 3J€KTPOA MOJOKUTENIBHOIO NoJoca. BMecTo maHHOrO,
TaK Ha3bIBAEMOIO, THIIA YIPABIEHUS IO IUIIOCY, NepeKirodaresib 19 MokeT ObITh 3JIEMEHTOM
yIpaBJIEHUs] 110 MUHYCY, KOTOPbIH oOecriedeH Mekay BbIBOAOM 41b st paspsaku snekTpona
OTPULIATEJIHOTO MOJIFOCA U 3JIEKTPOAOM OTPULIATENILHOIO MOMI0CAa UCTOYHUKA 12 muTaHus.

[0069] (Bioxk MCU)

Janee npuseneHo noapoOHoe onucanue Kougpurypauuu onoxka MCU 50.

Kak nokasano Ha ¢ur. 5, 6ok MCU 50 Bkirodaet B ce0st 0710k 51 onpenesnenus 3amnpoca
Ha oOpasoBaHHe a’po30Jisi, OJOK 52 ympaBieHus 3apsakoil, 00k 53 ympaBieHus MUTaAHUEM U
0510k 54 n3MepeHus: TeMIepaTypbl B Ka4eCTBe (PyHKLMOHATIBHBIX OJIOKOB, KOTOPBIE PEATU3YIOTCS
MIPOLIECCOPOM ITPH BBITIOJIHEHUH MPOrpamMMmsbl, xpassimericss B ROM.

[0070] Brok 51 onpenenenus 3ampoca Ha 0Opa3OBaHUE adPO30JIs OMPEAEIIIeT 3anpoc Ha
o0Opa3oBaHHe a3p0O30Jisi MO BBIXOJHOMY CUTHANy natumka 15 Baoxa. Jlatauk 15 BIoxa BBITIOJHEH
C BO3MOXKHOCTBIO BbIAUM 3HAYCHHUS U3MEHEHHsI JaBjeHus B Ojoke 10 mutaHus (BHYTpPEHHETrO
JaBJICHHs), BBI3BIBAEMOTO BJIOXOM IMOJIb30BATENST Yepe3 MHraJSIMOHHbIN KaHat 32. Jlatuuk 15
BJIOXA SIBJISIETCS, HATIPUMED, AATYMKOM JAaBJIEHHS JJIS1 BbIJAYN BBIXOHOTO 3HaYEHHs (HApUMep,
3HAYCHHsI HATIPSDKEHUS WK 3HAUYEHUS TOKA) B COOTBETCTBUU C BHYTPEHHUM JIaBJICHUEM, KOTOPOE
WU3MEHSIETCSl B 3aBUCUMOCTH OT CKOPOCTH MOTOKA BO3yXd, KOTOPBIN BCACHIBAETCSI U3 BIIyCKHOTO
oTBepCTUs (HE MOKA3aHHOTO Ha YepTe’kax) B HANPABJICHUH HWHTAJSIIMOHHOTO KaHama 32, (T.e.
BTSITUBAIOLIETO JACHCTBHs moJjb3oBaresst). Jlatduk 15 Broxa MOKeT OBITh BBINOJHEH C
UCTIOJIb30BAHUEM €MKOCTHOTO MUKPO(dOHA M TOJOOHOTO YCTPOHCTBA.

[0071] bnok 53 ympaBieHUs NMUTaHUEM YIpaBiseT paspsAKOW HUCTOUHMKA 12 muTaHus
yepes y3en 41 BBIBOAOB IS pa3psiAKU MOCPEACTBOM BKJIFOYEHUS U BBIKJIIOUEHHUsI MIEPEKIIOYaTelIs

19, ecnmu Onok 51 ompeneneHust 3ampoca Ha 0oOpa3oBaHHE ad’pO30Jisi ONMpeneNseT 3amnpoc Ha
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o0Opa3oBaHHe a3PO30JIsl.

[0072] bnok 53 ympaBieHUsl MUTAHUEM BBINOJHSET YIPABISHUE TAKIM 00pa3oM, 4TOOBI
KOJINYECTBO a3p030JIs1, KOTOpoe 00pasyercs UCIapeHHeM HCTOYHHKA a’3po30Jisd MOCPENCTBOM
Harpy3ku 21, HaXOIWJIOCh B MICKOMOM JHamna3oHe, T.€. TaKUM 00pa3oM, 4TOOBI MOLIHOCTb MJIU
KOJINYECTBO OSHEPrHM, KOTOpasi(oe) Mojaercs M3 HCTOYHUKA 12 mutaHus B Harpysky 21,
HAaXOAMJIOCh B TIPENBAPUTENBHO 3aJaHHOM Iuana3oHe. B uyactHoctw, Onok 53 ynpaBieHHs
NIUTAHUEM YIIPABJIAECT BKIIOYEHUEM M BBIKIIOUEHUEM Mepeknodarens 19, Hampumep, METOOOM
[IMNM (IIupOTHO-UMITYJILCHOH MOAYJsilMK). B kKauecTBe ambTepHATUBBI, OJOK 53 ympaBieHus
MUTAHUEM MOKET YIPABJATH BKJIIOUYEHHEM U BBIKJIKOUEHHEM nepexmodarens 19 meronom UMM
(4aCTOTHO-MMITYJIbCHOW MOAYJISILIUN).

[0073] [Tocne Toro, Kak HauYMHAETCS TOAa4a SHEPTUU B HArpy3ky 21 mist oOpasoBaHus
a3p0o30Jisi, €CJIU MPOXOANT MPEABAPUTEIBLHO 33aJaHHbIN Tepuo, OJIOK 53 ympaBiieHHs] MUTAaHUEM
IpeKpauaeT nojadyy 3Hepruyd U3 UCTOYHMKA 12 nuranus B Harpys3ky 21. MHaue rosops, gaxe
IPU TOM, YTO IOJIb30BATENb (PAKTUYECKU BBIMIOJHIET BTATHBAIOINEE ACHCTBUE, €CIH TNEPUON
3aTSDKKU TIPEBBINAET HEKOTOPBIA Mepuon, TO ONOK 53 ympaBieHHs NMUTAHWEM MpPEKpalnaer
nojadyy OSHEPruM M3 MCTOYHMKA 12 mnuranus B Harpysky 21. Hekoropseli nepuon
YCTaHABIIMBAETCA JIJIs1 UCKIIFOUEHHsI BAPUALIUY MIEPUOAA 3aTSKKH MOJIb30BATEIIS.

[0074] bnaromapst ynpasieHHIO OJOKOM 53 ympaBieHUs NHTAHUEM, TOK, KOTOPBIA
NIPOTEKaeT B Harpy3ke 21 B TedeHWe OAHOrO BTATMBAKOLIErO ACHCTBUSA, NPUHUMAET, IO
CyLIECTBY, (PMKCHPOBAHHOE 3HAUEHHE, KOTOPOE OMPEAEISeTCs B 3aBUCUMOCTH OT, IO CYILIECTBY,
¢dukcupoBaHHOTO 3 (PEKTUBHOTO HANPSLKEHHS], KOTOPOE MOJAeTCsl Ha Harpy3ky 21 mocpencrsom
MM, u BenuuuH conmpoTHBieHHs y31a 41 BBIBOLOB [ paspsaaku U Harpy3ku 21. B
a3pO30JbHOM HHrayATope 1 Mo HacTosleMy BapUaHTy OCYILUECTBJICHMs, KOTZa IOJb30BaTElb
BIBIXA€T adp0O30Jb C HCIOJIb30BAHUEM OJHOIO HEMOJIb30BAHHOIO BTOpOro kaprpumxka 30,
CYMMapHO€ BpeMs, B TEUE€HUE KOTOPOrO SHEpPrus MOXKET TIOAaBaTbCsl B HAarpysky 21,
KOHTPOJIMPYETCSl B Ipenene 1o, MakcumyM, Hanpumep, 120 cexynna. CrenoBaTeiabHO, MOKHO
3a01arOBPEMEHHO  TIOJIyYUTh MAKCHUMAJIbHOE KOJHYECTBO JHEPrHH, HEOoOXOAUMOe IS
OMyCTOMmeHHs (TTOTHOTO HCIIOB30BaHMS ) OAHOTO BTOPOro KapTpumka 30.

[0075] Bbnok 54 wusmepeHus TemrepaTypbl H3MepsieT TeMIlepaTypy HCTOYHHKa 12
NUTAHUS [0 3HAYEHUIO HANpPSDKEHUs W3 JaTduka 17 TeMmepaTypbl, KOTOpOE€ MOJAETCs Ha
koHTakT #RC3.

[0076] bnox 52 ympaBneHus 3apsAKOW yOpaBisieT 3apsAAHbIM — HaIpsKEHUEM,
MOJIEKALIUM [TOa4€ B UCTOYHUK |2 MUTaHUs, MyTEeM BBINOJHEHHs YIPABJICHNs BKIIOYEHUEM U
BBIKJIFOUEHHEM IMepeKJirouaTenss 63 Ha OCHOBAHUM TEMIEpaTypbl MCTOYHMKA 12 mnuTaHus,
U3MEPEHHOH OJIOKOM 54 N3MEepeHus: TeMITEPaTypPhl.

[0077] @ur. 7 sABnseTcs BPEMEHHON OMarpaMMoOM, TMOSICHAIOLIEH COAep KaHHe
ynpasieHus: OJokoM 52 ympasneHus 3apsakod. Kak mokaszaHo Ha ¢ur. 7, ecnu temmneparypa
Tbatt nctounnka 12 nutaHus CTAHOBUTCS paBHBIM MM Bbime nopora TH2 (B mpumepe Ha ¢ur.
7

nepeKroyaTeier, MNOMJIeKallui BBOAY B IMepekouaresb 63, Ha BBICOKOM YpPOBHE, C

45°C), TOo Onok 52 ympaBiaeHHWs 3apsiAKON TMONAEPKUBAET CHUTHAJ  YIIPaBJICHUS

2
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BBIACP)KMBAHMEM, TEM CaMbIM, MNepekmoudarens 63 BO BKIWOUYEHHOM coctosHuu. Korma
nepexroyaTenb 63 Moaaep)KUBAETCS BO BKJIOUEHHOM COCTOSIHUM, HAa KOHTAkT TS 3apsnHoi IC
55 HenpepblBHO IMOAAETCSl 3HAYEHUE HANPSDKEHWs V2 Ui OPEKPalleHUs  3apsiiku.
CnenoBarenbHO, 3apsAka HCTOYHMKA |2 MNUTAaHUSA MPEKpalaeTcs, M 3apsaHbli TOK JJ
UCTOYHMKA 12 MUTaHUS NPUHUMAET HYJIEBOE 3HAUEHHUE.

[0078] B cnyuae, xorma Temmneparypa Tbatt ucrounuka 12 nutaHus UMeeT 3HAYECHUE
Hiwke nopora TH3, Onok 52 ympaBieHust 3apsakoi TMONAEP)KUBAET CUTHA YIPaBIEHHS
NepeKoyaTener, MOUIeKaluid BBOAY B IMepekirouaTenb 63, Ha HU3KOM YPOBHE, C
BBIIEPKUBAHUEM, TEM CaMbIM, INepekyirodaresss 63 B BbIKIOUYEHHOM coctosiHuu. Ilopor TH3
uMeeT 3HadeHue Hrke nopora TH2 wu Beime nopora TH1 (Hanpumep, 40°C), u B npumepe Ha
¢ur. 7, mopor TH3 pasen 43°C. Korga nepexitoyarensb 63 MOAnepKUBAETCS B BBIKIIOYEHHOM
coctosiHuM, Ha KOHTakT TS 3apsanoit IC 55 HenpepblBHO mojaercst 3HaueHue HampspkeHus V1
I MOJAa4u BTOPOro 3apsAHOro HampsbkeHus. ClenoBaTeNbHO, HA MCTOYHUK 12 muTaHUs
MOAAETCA BTOPOE 3apsAHOE HANpPsDKEHHWE, W 3apsAAHbld TOK [Js WCTOYHUKA |2 nuraHus
NPUHUMAET MPEABAPUTEIHHO 33JaHHOE 3HAYEHHE OOJIbIIIE HYJISL.

[0079] B cnyuae, korma temneparypa Tbatt mcrounHmka 12 mnHMTaHUS HaXOOWTCS B
IManasoHe 3HAYeHWH, paBHbIX Wiu Bbime mnopora TH3 w Hmwke mopora TH2, Omox 52
YIOPABJICHUs] 3apsSAKONU BBINONHSET YIPABJICHUE [JIs1 NEPEKIIOYEHUs CHUrHajga yIpaBIeHUs
NEepeKroYaTeIeM, MOMIEKAEro BBOAY B MNEpeKNroudaresb 03, MeXIy HU3KUM YPOBHEM U
BBICOKHUM YPOBHEM, C MEPEKIIOUYEHUEM, TEM CaMbIM, MEPEKIOYaTeNs 63.

[0080] Kak moka3aHo Ha (ur. 7, B MPEenNONIOKEHUH, YTO LUKJI TEPEKIFOYSHHUSI SIBIISIETCS
MIPENBAPUTENIBHO 3aaHHBIM €IMHUYHBIM HUHTEpPBaJOM BpeMeHu T, B TeyeHue Bpemenu T1,
KOTOPOE COCTaBJIIET YacTh €AMHUYHOTO MHTepBasia BpeMeHH T, Osok 52 ympaBieHUs 3apsakoi
BBINOJIHSET yNpaBiIeHUe Ul MOAAEP>KKH NepeknouaTesss 63 BO BKIIOUEHHOM COCTOSHMU U B
TeueHHe BpeMeHH 12 OT eIMHMYHOro MHTepBaja BpeMeHu 1, mHOro, uem Bpemsi T1, Onok
VIOPABICHUS 3apsAKON BBINOJHSAET YyIpPaBIeHUE [JIs MOAAEPKKM Iepekirodarenas 63 B
BBIKJIFOUEHHOM COCTOSIHUU. Tak Kak mepexsrouarenb 63 MepeKsovaeTcss ¢ BbILEONHUCAHHBIM
YIPABJICHUEM, TO 3apsAAHBIA TOK JJIsI UCTOYHHUKA 12 MUTAHUA NMOOYEPENHO U3MEHSETCS MEXKAY
MIPEeABAPUTENILHO 3aJaHHBIM 3HAUYE€HUEM U HYJIEM.

[0081] Korna otHomenune Bpemenu T1 (BpeMeHH, B T€UeHHE KOTOPOTO BBIMOJIHSETCS
yIpaBJIeHUE IS TIOIEPIKKH BKJIOUEHHOTO COCTOSIHUS) K €IMHUYHOMY HUHTEPBATY BpeMeHH T
3aaeTcs Kak CKBAKHOCTh, B COCTOSIHUH, B KOTOpOM TeMmmepaTtypa Tbatt nmeer 3HaueHHe HUXe
nopora TH3, BeinonHseTCs ynpaBlieHUe C UCIONb30BaHHEM CKBaKHOCTU 0%, U B COCTOSIHUU, B
KoTopoM Temneparypa Tbatt umeer 3HaueHue, paBHoe wiu Bbie nopora TH3 u Huke mopora
TH2, BINOJHSIETCS YIPABIEHUE C HCTIONB30BAHUEM CKBaXXKHOCTH Oosbine, yem 0%, U MeHbIIe,
gyem 100% (B mpumepe Ha ¢ur. 7, ckBakHOCTh paBHa 60%), W B COCTOSHHH, B KOTOPOM
temneparypa Tbatt umeer 3Hadenue Bbime nopora TH2, BBINONHAETCS yOpaBIeHHE C
UCIOJIb30BaHueM ckBaxxHocTu 100%.

[0082] Bnpouewm, ecinu yrnpasieHue nepexiouarenieM 63 o0ecrneunBaeT ero BKIIOYEHHOE

COCTOSIHHUE, 3aps/IHbIM TOK JJIs1 UCTOYHUKA 12 muraHus paseH Hyrwo. CieaoBaTenbHO, CIenyeT
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OTMETHUTbh, YTO 3HAUCHHUE, MOJYyIaeMOe BBIUUTAHUEM CKBAXKHOCTHU nepekirouaresiss 63 u3 100%,
COOTBETCTBYET CKBAXKHOCTHU 3apsiAHOTO TOKa. Hanpumep, korna CKBaskHOCTb mepektodaresis 63
paBHa 0%, CKBa)XXHOCTb 3apsANHOIO TOKa CTaHOBUTCA paBHOM 100%, u, korma CKBaKHOCTh
nepekyrouatens 63 pasHa 60%, CKBaXXHOCTb 3apsiAHOTO TOKa cTaHOBUTCS pasHON 40%. B
NOCJIEYIOLIEM ONMCAHUH, €CIM HEe YKa3aHO 0c000, CKBO)KHOCTHU O3HAYAIOT CKBAKHOCTHU
nepexaroyaTens 63.

[0083] B mepuozabl, KOrAa BBINOJHAETCS YIPABIEHHUE C HCIOJIBb30BAHHEM CKBAXXHOCTH
0%, a¢exkTrBHAST MOIIHOCTh (CpeaHee KOJUYECTBO padOThI 32 €MUHUYHBIN MHTEPBAJT BPEMEHH
T 3apsnHoro Toka) P1, xoropast monaercss B UMCTOYHUK 12 mMUTaHUsA, IPUHUMAET MaKCHUMAaJIbHOE
3HayeHue. B mepuoabl, KOraa BBINOJHSETCS YIPABICHHE C HCIONb30BAHUEM CKBA)KHOCTHU
Oonbure, yem 0%, u menbiue, yem 100%, sd¢exTuBHas momHocTh P2, KOTOpas momaercst B
UCTOYHUK 12 muTaHus, uMeeT 3HaueHne Hroke ¢ ¢exkruBHoi MomuocTu P1. B mepuonsl, korma
BBINOJIHSIETCS YIIPABIEHHE C UCTIONBb30BaHuEM CKBaKHOCTH 100%, sdpdexruBnas momuocts P3,
KOTOpast TMOAeTCsl B UCTOYHHUK 12 MUTaHUS, UMeeT 3HaueHne (MUHUMAaJbHOE 3HAYCHUE) HIDKE
s¢dextuBHoi mMommuocTH P2. Kpome Ttoro, sddextuBHas mMomHOCTh P2 nmeer 3HadeHue,
NOJIy4aeMoe BBIYUTAaHHEM CKBaKHOCTH U3 100% u ymHOkeHueM 3¢ dexruBHoit MomuocTH Pl
Ha pa3HOCTH (B mpumepe Ha ¢ur. 7, 3HaueHue, pasHoe 0,4 ot 3¢ dexTuBHON MotTHOCTH P1).

[0084] Jlns mepuonmoB, koraa TpeOyeTcsi BBINOJHSTH YIPABJIEHUE C HCIOJIb30BAHHUEM
ckBakHOCTH Oonbine, yeM 0%, u menbine, yem 100%, mpenBapuUTENbHO 3a1aeTCsl JOCTATOYHO
MaJioe 3Ha4Y€HHE CKBAXXKHOCTH C TaKUM pacueToM, 4TtoObl Temmeparypa Tbatt mctounmka 12
nutanus He aocturana nopora TH2. Jlnsg TakOW CKBaKHOCTHU MPEANIOYTUTENIbHBIM SIBJISIETCS
3HaueHne He MeHblie 50%, u Oosee MNPenNnOYTHTENHHO 3HaueHHe He MeHbine 60%.
ITocpencTBOM yCTaHOBKU TaKOI'O 3HAYEHUsI MOKHO JOCTATOYHO CHU3UTh BEPOSITHOCTH TOTO, YTO
temnepatypa Tbatt moxxer nocturnyts nopora TH2.

[0085] B xauecTBe anbTepHATUBBI, OJIOK 52 ymnpaBieHUS 3apAAKOH MOXET YIPaBIATH
KOJIMYECTBOM 5JHEpPruy, MoaJexaueil nojadye B MCTOYHUMK 12 TMWUTaHUs B TEYEHUE
NpeABAPUTENEHO 33JaHHOTO Meprona (HampuMep, eMUHUYHOrO UHTEepBasia BpeMeHH T), BMECTO
s¢¢exTuBHONM MomHOCTH. B cnywae, korma Omokx 10 muraHust comep:kut mpeoOpa3oBaTeb
MOCTOSIHHOTO TOKa W CIUIXKMBAIOIIUI KOHAEHCATOp, OJOK 52 ympaBieHHs 3apsiiKoi MOXKeT
YIPABJIATb KOJMYECTBOM SHEPruH, MOUIeKaled Mojade B MCTOYHMK 12 NHUTaHUS, BMECTO
3¢ dexTHBHON MOIMHOCTH. B 1aHHOM ciiyyae, HanpuMep, 3a MPEABAPUTENBHO 3aJaHHBIN TIEPUON,
Onok 52 ympaBieHUs 3apsAOKON YMEHBIIAET BEJNUYHMHY 3apSAHOTO TOKA, NMPH OAHOBPEMEHHOMN
HEMpPEPBIBHON NMOAAYE 3apsIAHOrO TOKA B UCTOYHUK 12 MUTaHUsA, C YMEHBIIEHUEM, TEM CaMbIM,
KOJIMYECTBA SHEPTUH, NMOAJIeXKALIEH NToade B UICTOYHUK 12 NMUTAaHUA B TeYEHUE NPEIBAPUTEIBHO
3amaHHOTO nepuona. MHave roBopsi, OJIOK yIpaBiIeHUs 3apsIIKON peryIupyeT 3apsaHbli TOK JJIs
UCTOYHWKA 12 mwraHms 10 JEOOOro W3 MPEeaBApUTENBHO 3aJaHHOTO 3HAYEHUs, 10
IIPOMEKYTOYHOTO 3HAYEHMs] MEHBLIE, YeM MPEABAPUTENIbHO 3aJaHHOE 3HAY€HHe, U Hyysd. B
JAHHOM CJlydae, B COCTOSIHHM, B KOTOPOM 3apsiAHBIM TOK OTPEryJUPOBAaH 1O MPEABAPUTEIIBHO
3aJJAHHOTO 3HAYEHUs], MOXXHO IOBECTU KOJWYECTBO SHEPTUU A0 MAKCUMAJIbHOIO 3HAYEHUs], U B

COCTOsIHUH, B KOTOpPOM 3apsmeH‘/'1 TOK OTPEryJIMpOBaH OO MPOMECKYTOUHOI'O 3HAYCHUs, MOXKHO
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JOBECTU KOJIMYECTBO SHEPIUU A0 3HAYEHUs MEHbIIE MaKCUMAJIbHOTO 3HAYEHUs, U B COCTOSIHUM,
B KOTOPOM 3apsiAHBIM TOK OTPEryJMPOBaH OO HyJsl, MOKHO JOBECTH KOJWYECTBO SHEPIUHU 0
MUHUMAJIBHOT'O 3HAYEHHUS].

[0086] CxBaskHOCTH MOKET UMETh IMOCTOSIHHOE 3HAYEHUE WIIH MOXKET ObITh MepeMEeHHOMN
BEJINYMHOMN, HW3MEHSIOINEHCS COOTBETCTBEHHO BEJIMYMHE HW3MEHEeHUs Temreparypbl Tbatt.
Hanpumep, B ciyuae, Korja noBblieHne Temrnepatypbl Tbatt 3a eTUHUYHBINA UHTEPBAT BPEMEHH
T wumeer 3HavueHHe HE MEHbIIE MPEABAPUTEIBHO 3aJaHHOIO 3HAYEHMs], CKBA)KHOCTb
yCTAaHABJIMBAETCSI OOJNbIIE CKBAYKHOCTU B ClIy4dae, KOTZa TMOBBILICHUE 32 €IUHUYHBIA WHTEPBAJ
BPEMEHH HMMeeT 3HA4YeHHE MEHbIIE MPEIBAPUTENIBHO 3aJaHHOrO 3HaueHHs. Takum oOpaszom,
MOXXHO CHU3UTb BEPOSITHOCTb TOrO, YTO TeMIeparypa HMCTOYHUKA 12 NUTaHUA MOXKET
noCcTUrHyTh nopora TH2, v npoanuTe ANUTEIBLHOCTD 3apsiAKU UCTOUHUKA 12 muTaHus.

[0087] Bmecte ¢ TeM, MpPEANOYTHTENHLHO, YTOOBI 3HAYEHHE, KOTOPOE TOJIy4aeTCs
BbruuTanueM nopora TH3 u3 mopora TH2, Opuio He MeHbIne abCONOTHBIX 3HAYEHUH OMHOOK
Onmoka 54 W3MepeHHs] TeMIepaTrypsl NMPH HU3MEPEHUU TEMIIEpaTypbl UCTOUHUKA 12 MUTaHMA.
Omnbka Onmoka 54 M3MEpeHHUs TeMIepaTypbl NMPH H3MEPEHHHM TEMIepaTypbl HCTOYHUKA 12
IUTAHUS O3HAYAeT OMIMOKY, BKJIIOYAIOMIYIO B ce0sl OIMOKY MO BETMYNHE N3MEHEHHUS BEIMYUHbBI
COTIPOTHBJIEHUs] JaT4uMKa |7 TemmepaTrypbl B 3aBUCHMOCTH OT TEMIIEPATypbl M OLIMOKY IIO
BEJIMYMHE HAINPSDKEHHsI, KOTopoe nogaercss Ha KoHTakT #RC3. IlpeanoururensHo, 4TOOB! Takue
OLIMOKY U3MEPEHHUs BKIIFOYAIHU B ceOs1 omnOKN K03 pULIMeHTa YCUIeHNUS, OLTHOKHN CMEIIEHUs U
OLIMOKHM 32 CUET TUcTepesuca naruuka 17 remnepatypsl. Takue OUIMOKN U3MEPEHUS] COCTABIISIOT
npubnusuTensHo ot -2°C o 2°C.

[0088] Bbaok MCU 50 Bximrowaer OJOK yOpaBlieHHUS HW3BELICHHEM, KpOMe
BBILICONUCAHHBIX OJIOKOB. BIIOK ympaBieHus H3BEIIEHHEM yIpaBisieT u3BernareiaeM 45 Takum
oOpasom, 4TOOBI M3BEINATENb MPEAOCTABISUT pasHooOpasHyr uHMopmauuro. Hampumep, Gyok
YIPaBJICHUs] W3BEIICHHEM YIIpaBisieT u3BelareseM 45 B OTBET Ha ONpEAesICHUE CpPOKa AJis
3aMeHbl BTOPOro kaptpumka 30 Takum o0pa3om, 4TOObI HM3BEINATENb YBEIOMWI, YTO MOpa
3aMeHUTb BTOpoN KapTpuik 30. biok ynpasneHusi WU3BELIEHUEM OINpeAeNseT U HU3BELAeT O
CPOKE IJIsl 3aMEHbI BTOPOro KapTpuaka 30 o COBOKYITHOMY YUCJY BTATUBAOIIMX JEUCTBUN WU
CyMMapHOMY BPEMEHH, B T€HEHHE KOTOPOTO SHEPIHs NOAABaIach B HArpy3Ky 21, coxpaHsieMoMy
B namsaTu 18. biok ympaBieHus U3BEIIEHHEM He OIrPaHUYEH YBEAOMJIEHUEM O HACTYIUICHUH
CpOKa 3aMeHbl BTOpPOro kaptpumxka 30 M MOXET yBEAOMJISATb O HACTYIUIEHMH CPOKAa 3aMEHbI
nepBoro Kaprpumaxka 20, cpoka 3aMeHbl UCTOYHUKA 12 MUTaHUsA, CpOKa 3apsiAKU UCTOUYHHUKA 12
MUTAHUS U TaK Jlajee.

[0089] B cocTosiHMH, B KOTOPOM YCTAHOBJIEH OJIUH HEMNOJb30BAHHBIM BTOPOM KapTpUILK
30, ecnu BBINONHSETCS MPEABAPUTENBHO 33JaHHOE YUCJIO BTATMBANOLIUX ACUCTBUM, WIH €CIU
CyMMapHO€ BpeMsl, B TE€YEHHE KOTOPOrO 3HEprus Nnojasajacb B HArpys3ky 21 B pesynbrare
BTSTUBAIOLINX ACHCTBUM, JOCTUTAeT MPENBAPUTENIBHO 3aJaHHOro 3HaudeHus (Hampumep, 120
CeKyHJ), OJIOK ympaBJeHUs] W3BEIIEHUEM OIMpPEAessieT, YTO BTOPO KapTpwmk 30 CTaHOBUTCS
MOJTHOCTBIO UCIIOJIb30BAHHBIM (T.€. OCTATOUHOE KOJIMYECTBO PABHO HYJIIO, UM BTOPOH KapTPHUIK

OIyCTOINAETCS), U YBEJOMIISIET O HACTYIUIEHUH CPOKa 3aMeHbl BTOpPOro kaprpuaxka 30.
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[0090] Bmecte ¢ TeM, B ciyd4ae OINpeAeNieHHs, YTO BCE€ BTOpble KapTpumxu 30,
BKJIFOUEHHBIE B OAMH HAOOp, IMOJHOCTBIO H3PACXONOBAHBI, OJIOK YIPaBIEHHUS H3BELICHUEM
MOJKET ONpPENEeUTh, YTO ONWH MEpBBIH KapTpuk 20, BKIIOUEHHBIH B €IMHCTBEHHBIH HabOp,
MIOJTHOCTBIO M3PACXOAOBAH (T.€. OCTATOYHOE KOJUYECTBO PABHO HYJIIO, WJIM MEPBBIA KapTPUIK
OIyCTOINAETCS), U YBEJOMUTD O HACTYIJIEHUH CPOKA 3aMEHBI IepBOro kaprpumka 20.

[0091] (OITEPALTIMA 3APAJIKHY UCTOYHUKA ITMTAHM )

Jlanee, co CCbUIKOM Ha OJIOK-CXeMy IIOCIENOBAaTeNbHOCTH omepauuidi Ha ¢ur. 8
NPUBEICHO OmucaHue padoThl a’pO30JBHOIO MHTAISATOPA 1, WUMEIOINEro BbIIIEONHUCAHHYIO
KOH(pHUTypaluio, B Mpouecce 3apsiAKK UCTOYHHUKA 12 MUTaHuUs.

[0092] Ecau k y3my 43 BBIBOIOB IJIsl 3apsiiKU MONCOENUHEH Kalesb Al 3apsiaku, U
TAaHHBIA KaOesb IS 3apsOKU TIOACOSIUHSIOT K BHEITHEMY MCTOYHHKY MUTAHUS, TO C KOHTAKTa
#CHG 3apsgHoii IC 55 na xonTtakt #RCS 610oka MCU 50 mopaercst curHan Havajia 3apsiiki.
Bwmecte ¢ TeMm, B COCTOSTHUM Iepe]] TeM, KaK CUTHAJ Havyajia 3apsaKy rmojaercs Ha KOHTakT #RCS
6nmoka MCU 50, mepekirodatenb 63 U mepekirovaTesb 64 sBISAIOTCA BBIKIFOUYEHHBIMU. MHaue
rOBOpPs, €CIU 3apsiika HauuHAeTcs, TO Ha KOHTakT TS 3apsimaoit IC 55 momaercst 3HaueHHe
HampsbkeHus: V1 COOTBETCTBEHHO BEJIIMYMHE CONPOTUBIIEHHS pe3ucropa 61, m ucTouHuk 12
MIUTaHMs 3apsKAETCsl BTOPBIM 3apsAHBIM HANPSKEHUEM.

[0093] Ilocne Toro, Kak CHUTHAJ YIPABJICHUS MEPEKIIOYSHHEM IONAETCS HAa KOHTAKT
#RCS 6moka MCU 50, 6mok MCU 50 perynsipHO H3MepsieT TeMIlepaTypy HMCTOYHHKA 12
nuranus. B gactHocTH, Onmok MCU 50 npuHuMaeT Temrepatypy MCTOYHHKA 12 muTaHUs 3a
UKJI, OoJee NPOMOJDKUTENBbHBIM, YeM KpaTdalluiuii IHKJ yrpaBieHus OJOKka IHUTaHUS
(IpennouTUTENPHO, € TAKUMH K€ [0 BPEMEHH MWHTEPBajlaM{, KaK BbIIIEYIIOMSIHYTHIN
eNUHUYHbI WHTEpBaJ BpeMeHH T), WM C 4acTOTOW HMXKE MAaKCHMAaJbHOW paboueil 4acToThI
On0Kka muTaHus, WK ¢ padodell TAaKTOBOH YacCTOTOI HIDKE MAaKCHMaJbHOW padodell TaKTOBOH
yacToThl. Korma moaxoauT MOMEHT IMOJIy4eHHUs! TeMIepaTrypbl UCTOYHMKA 12 muraHus, OJOK
MCU 50 Bkjrodaer nepekirovaresb 64 u nonyyaer temneparypy Tbatt uctounnka 12 nutanus
10 3HAYEHUIO HANPSDKEHMs, KOTOpOe moaaercst Ha KOHTAkT #RC3, 1 BRIKIIFOUAET MepeKItouaTelb
64 (3tam S1).

[0094] 3atem, 6ok MCU 50 ompenessier, IMeeT JIM WM HET MOJy4YeHHAasl TeMIepaTypa
Tbatt 3Hauenue Hike nopora TH2 (stanm S2). Ecnu remmniepatypa Thatt umeer 3HaueHue, paBHOE
i Bbime nopora TH2 («Her» Ha stane S2), To 6mok MCU 50 nognep:kuBaer nepexiodaTesb
63 BO BKJIIOUEHHOM COCTOSIHUH, T.€. BBINOJIHAET YIpaBJIeHHE C HUCIOJIb30BAHHUEM CKBa)KHOCTH
100% (stanm S6). CornacHO JaHHOMY yTpaBieHHIO, Ha KOHTakT TS 3apsanoit IC 55 momaercs
3HauUeHUe HarpskeHUs! V2, COOTBETCTBYIOLIEE BEJIMYMHE CONPOTUBIIEHUS pe3uctopa 62. 3arem,
3apsiaHast IC 55 mpekpainaer mogady 3apsaHOTO HAMpsDKEHUE HA UICTOYHUK 12 mUTaHUS.

[0095] Tlocne stama S6, 6ok MCU 50 coobmraer 3apsimaoii IC 55, uto Temmneparypa
UCTOYHMKA 12 muTaHus HOCTHIIA Temreparypbl 1t 3amuTel (3tan S7). Ecnom 3apsagnas IC 55
MPUHUMAET JaHHOE COOOIIeHNe, OHa BbINAET CUTHAN TpeKpaiieHus 3apsaku ¢ konrakra #CHG.
Torma, 6noxk MCU 50 npuHMMaeT naHHBIH CHUTHaJ W BO3BpAaIlaeT NepekiIodaresp 63 B

BBIKJIFOUeHHOE cocTostHre. OmHaKo, MOPSANOK cliegoBaHus dTama SO u 3tama S7 MOXKeT ObITh
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oOpareHHbIM, Hin 3Tan S6 1 3Tan S7 MOTYT BBITOIHATHCS OAHOBPEMEHHO.

[0096] B cnyuae, xorna Temneparypa Tbatt nmeer 3HaueHue ke nopora TH2 («la» Ha
stane S2), 6nok MCU 50 ompenenser, umeer nu temneparypa Tbatt 3HaueHue HuXe mopora
TH3 (sran S3). Ecau temnepatypa Tbatt numeer 3nauenue Hike nopora TH3 («Jla» Ha stame
S3), To 6moxk MCU 50 mopmepkuBaeT mepexsodaresib 63 B BBIKJIIOUYEHHOM COCTOSIHHUH, T.€.
BBINIOJIHSIET YIIPABJIEHNE C UCTIOIb30BaHIEeM CKkBaskHOCTH 0% (3Tam S4).

[0097] B cnyuae, koraa Temmneparypa Tbatt nmeer 3HaYeHHe, paBHOE WM BBILIE TIOpOTa
TH3 («Her» Ha stame S3), 6nok MCU 50 ympaBiseT nepekaroueHrueM Mepekimouarens 63,
Harpumep, ¢ UCHOJIb30BaHUEM CkBaskHOCTH 60% (3Tam S5). Tlocie stama S4 u srama S5, ecnu
MOJXONUT CJICAYIOLUINA MOMEHT BPEMEHU MOJYYSHHs TeMIepaTypbl, 00padoTka BO3BpaIIaeTCs
Ha otamn Sl.

[0098] Kak ommcaHO BeimIe, corjacHo Ojoky 10 muraHus, mokazaHHoMy Ha ¢wur. 6, B
ciydae, KOrja U3MepeHHOe 3HaueHHe TeMIIepaTypbl ICTOYHHUKA 12 MUTaHUs CTAHOBUTCS PaBHBIM
win Beime nopora TH3, addexTrBHAsT MOITHOCTD, KOTOpAasi IOAAETCS B UCTOYHHUK 12 MUTaHUS
CTaHOBUTCS HMKE, YEM B Cllydae, Korza Temreparypa Tbatt umeer 3HaueHune ke nmopora TH3.
CnenoBarenbHO, MOKHO B JTOCTATOUHOI Mepe CHHU3UTb BEPOATHOCTb TOrO, YTO TeMIlepaTypa
UCTOYHMKA 12 nmuTaHus MOXeT JOCTUTrHYTh nopora TH2, u MOXXHO NpOAIUTE BpeMsi, B TE€UEHUE
KOTOPOrO MOXKHO HENPEPBIBHO 3apsbkaTb MCTOYHUK 12 muranus. B pesynbrare, MOXKHO
NPOJIUTD MOJIE3HOE BpeMs pabOThI a3pO30JIbHOTO HHramsTopa 1.

[0099] Kpome Toro, cornacao Omoky 10 muranusi, nmokasanHoMy Ha ¢ur. 6, B ciyuae,
KOI'7la U3MEPEHHOE 3Ha4YeHHE TeMIepaTypbl UCTOUHUKA 12 MUTaHWS PAaBHO WM HIDKE IOpOra
TH2, 3apsnka ucrouHuka 12 muranus npekpamaerca. CrenoBaTeNbHO, BO3MOXHA 3alluTa
UCTOYHHMKA 12 muTaHus.

[0100] Bmecre c¢ Tem, cormacHo Onoky 10 muraHus, nokasaHHoMy Ha ¢ur. 6, B
COCTOSIHUH, B KOTOPOM TeMmIepaTypa UCTOYHHMKA 12 MHUTaHHUA MMEET 3HAUY€HUEe HUXKe IOopora
TH3, 3apsinnas IC 55 3apskaer uCTOYHUK 12 MUTAHUS BTOPBIM 3apsAHBIM HANpPSDKEHHEM HUXKe
MIEPBOrO 3apsAHOTO HANPSDKEHUS, KOTOPOE SIBJSIETCS] MAaKCUMAJIbHBIM 3apsAIHBIM HaIpPsDKEHUEM,
koTopoe 3apsinHas IC wmosker BbeImaBaTh. Kak ommcaHo Bbille, CO30a€TCsl BO3MOXKHOCTD
HENpPEephIBHO  3apshkaTb HCTOYHMK 12 MUTaHUS HU3KUM  3apsiAHBIM  HAMpsDKEHUEM.
CnenoBatenbHO, CO3/1a€TCsl BO3MOKHOCTD 3a/1€P’KUBATh CTAPEHHE UCTOYHHUKA 12 muTaHus.

[0101] Bmecte ¢ Tem, cornmacHo Oyioky 10 murtaHusi, mokasaHHOMY Ha (Gur. 6, MOXKHO
YMEHbUINTh 3(PQPEKTHBHYI0 MOIIHOCTb, IOAJICKAIIYIO IOAa4Ye B HCTOYHUK 12 mNUTaHUA
MOCPEACTBOM YIPABJICHHs NEPEKIYEHUEM NepektodaTesst 63, ¢ OMHOBPEMEHHBIM CO3AaHUEM
BO3MO)KHOCTH 3apsi’kKaTh UCTOYHUK 12 MUTAaHUSA HU3KUM 3apsiAHBIM HaINpsDKEHHUEM, Kak OMHCaHO
Bbilie. CrenoBaTeNbHO, ke B ClIydae HCIMONb30BaHUA Henoporoi 3apsigHout IC 55 moskHO
BBICOKOTOUHOE YMpaBJIE€HUE 3apsKOH, MO3BOJISIOIIEee OrPAHUYNBATDL MOBBILIEHUE TEMIIEPaTyphI
WMCTOYHUKA 12 nuTaHus.

[0102] Bmecte ¢ Tem, coriacuo Onoky 10 muraHus, moka3aHHOMY Ha ¢ur. 6, gaxe B
ciydae ucnonp3oBanus 3apsaHoi IC 55, koTopast Hykznaercss B pe3UCTOpe, NOJACOEIUHAEMOM K

KOHTAaKTy TS, CTAaHOBHUTCs BO3MOKHBIM YIIPABJICHHUE IJIA 3apsAAKHN UCTOYHUKA 12 muTaHUs TOJBKO
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HU3KHUM 3apsiiHbIM HanpspkeHueM. CrenoBarenbHO, HE 0053aTeNbHO 3aHOBO pa3padaThIBaTh
3apsauyto IC nmnst popMHUpPOBaHHMS HH3KOTO 3apsIHOTO HANPSDKEHUS, W MOXHO CHHU3HTH
CTOUMOCTh M3TOTOBJIeHUs Oyioka 10 muTaHus.

[0103] Mexnay Tem, B Osioke 10 mutaHusi, MOKa3aHHOM Ha (ur. 6, MOCKOJIbKY BEIUYHUHA
COMNPOTHUBJIEHUSI PE3UCTOPA, KOTOPbIN noacoenuHeH Kk koHtakty TS 3apsanoii IC 55, asnsercs
MOCTOSIHHOM, TO TEMIEPaTypy UCTOYHUKA |2 MUTAaHUS HEBO3MOXKHO ONPENENSTh MOCPEACTBOM
sapsimHor IC 55, Opnako, 6mok MCU 50 monmywaer teMmneparypy HUCTOUHHMKA 12 muTaHusA U
VIIPaBJIsSIET 3apsAKON MCTOYHMKAa 12 mNWUTaHUST Ha OCHOBAHUU TMOJYYEHHOW TeMIepaTyphl
CrnegoBaTebHO, MOXKHO TMPOMJIUTh IJIUTENBHOCTb 3apsSIKH HCTOYHHMKA 12 mnHUTaHUS U
NPEeIOTBPATUTh TMPOLIECC CTapeHUsT UCTOYHWKA 12 muTaHusi, OOYCJOBJIEHHBIH MMOBBIIIEHHEM
TEMIIEePaTyPhL

[0104] Kpome Toro, 6mok MCU 50 noaydaer Temrneparypy UCTOYHUKA 12 muTaHHA 3a
UKJ, OoJiee TPONOJDKUTENbHBIN, YeM KpaT4alinuil IMKJIT yrpaBieHUs OJioKa TUTaHUS.
CrnenoBaTenbHO, 4YacTOTa TMOJYUYECHUS TEMIIEPATYpPbl HCTOYHUKA |2 TUTaHUSA HE CIULIKOM
BBICOKA, U MOTOMY MOKHO YMEHBIIHTh MOTPeOJIeHHe MOIMHOCTH. BBIYHCIUTENBHBIE PECypPChI
omoka MCU 50 MOKHO TaksKe UCTOIb30BaTh JIsl IPYTHX LIEJICH.

[0105] Bmoxk MCU 50 mokeT Takke BBINOJIHATH MEPEKIIOYCHUE MEXAY COCTOSTHUEM, B
KOTOPOM MOXXKHO TMOJIy4aThb TEMIEPaTypy HMCTOUYHHKA |12 MUTaHUs, U COCTOSIHUEM, B KOTOPOM
HEBO3MOJKHO TIOJIy4aTh TEMIIEPaTypy HMCTOYHHMKA 12 mMUTaHUS, TMOCPEACTBOM YIPABICHUS
BKJIFOUEHHEM M BBIKIIOUEHUEM Tmepekarouareiass 64. Ilockonbky mMoJydyeHHe TeMIepaTypbl
CTAHOBUTCSI BO3MOXKHBIM IyTEM IMPOCTOTO VIIPABJEHHUSI C UCTIOJb30BAHUEM NeEpeKroyaTess 64,
KaK OMHCAHO BBILIE, TO MOXXHO COKPAaTUTh CTOMMOCTb M3roToBJIeHUsA. [IOCKONBKY TeMmepaTypy
UCTOYHUKA 12 MUTaHMs MOXKHO TaK)Ke MOJy4aTh TOJBKO B MEPUOIbI BpEMEHH, Koraa Tpedyercs,
TO MOKHO YMEHBIIUTh NOTPEOIEHHEe MOLTHOCTH.

[0106] B BbILIEONMCAHHON 3JEKTPUYECKON CXeme, MokKa3aHHOH Ha ¢ur. 6, munus 60E
3a3eMJICHUS SIBJISIETCSl 3a3€MIBIIOINMM COENMHEHHEM, OJIHAKO, JaHHON JIMHUU JOCTaTOYHO
NPenCTaBiIsiTh  cOOOM  COemMHEHWE, UMEKIllee HAWMEHBIIMM  moTeHHuan, (TJaBHYIO
OTPULIATENIbHYI0 INUHY) B Oyioke 10 TUTAaHUS U MOXKET M He SBJSTHCS 3a3eMIISTHOLIUM
COETUHEHUEM.

[0107] B mHacrosiieM ONHCAHUH PACKPBITBI, MO MEHBIIEH Mepe, CIAEAyIIIue
uzobperenust (1)-(19). Kpome Toro, xorss B CKOOKax W TPUBEIEHBI COOTBETCTBYIOIIHE
COCTABJISIFOLIME 3JIEMEHTHI U T.II. B BBIIIEOMUCAHHBIX BapUAHTAX OCYLIECTBJICHUS, U300peTEeHHE
HE OTPaHUYEHO UMH.

[0108] (1) bnok muTaHuWsi sl a3PO30JILHOTO HWHTANSITOpPA, MPU 3TOM OJIOK MHUTAHUS
COZIEPIKUT:

WUCTOYHUK MUTAHWs (MCTOYHUK 12 MUTaHUS) BBINOJHEHHBIH C BO3MOXKHOCTBIO Pa3pPsIKU
SHEpPTUu B HArpy3ky (Harpy3ky 21) nmnst oOpa3oBaHus adpo30jsi U3 ad3po30J1e00pa3yromero
HCTOYHHKA,

Onmok m3MepeHus: Temnepatyprl (OnOK 54 H3MepeHHsl TeMIepaTyphl) BBIIOJIHEHHBINA C

BO3MOJXHOCTBIO U3MEPCHUS TEMIICPATYPbI UCTOYHHUKA MMATAHUSA, U
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ycrpoiictBo ynpasnenuss (0mok MCU (mukpokonTposuiepa) 50), BBIOJHEHHOE C
BO3MOYKHOCTBIO PETYJIHPOBKHU IMepBoil MoiHocTH (3¢dpdexTrBHON MomHocTH P2) mnm nepsoro
KOJIMYECTBA OSHEPruM, MOJUIeXaleii(ero) momaye B HCTOYHUK IIUTAHUS B Cllydae, KOTJa
U3MEPEHHOE 3Ha4deHHe OJIoKa W3MEpPEeHHUs] TeMIepaTypbl PaBHO WJIM BBILIE NEPBOrO IOpPOTra
(mopora TH3), o 3HaueHus: MeHbIIE, YeM BTOpast MOIIHOCTD (3¢ dexTuBHast MOIHOCTh P1) mnn
BTOPOE KOJIMYECTBO 3HEPrHH, MOsexalnasi(ee) mojade B UCTOYHHK IMHUTAHUS B Ciiydae, KOTaa
M3MEPEHHOE 3HAUE€HUE HUXe MEPBOro 1opora.

[0109] B coorBerctBum ¢ m. (1), B ciy4dae, KOrna U3MEPEHHOE 3HAYSHHE TEMIIepaTyphbl
UCTOYHUKA MUTAHHUS PABHO WJIM BBILIE MEPBOTO MOPOra, MOLIHOCTh WJIM KOJHYECTBO SHEPIHUHU,
nojuiexamiasi(ee) mojaye B HCTOYHHMK IHUTaHWA, yMeHbinaercs. ClienoBaTebHO, MOXKHO
OTPaHUYUTH TOBBIIICHHE TEMIIEPATYPhl MCTOYHHKA MHUTAHUS U MOXKHO TPOUIMTH BPEMs], B
TE€YEeHHE KOTOPOTO MOXKHO HENPEPBIBHO 3apsiKaTh UCTOYHHK 12 mutanus. B pesyibrare, MOXKHO
IPOJUIUTB MOJIE3HOE BpeMs pabOThI a3PO30JIBHOTO HHIAJISATOPA.

[0110] (2) bnok nuranust o 1. (1), B KoTOpoM

B ClTyuae, KOr/la U3MEPEHHOE 3HaUeHHE PaBHO WIIM BbIle BTOporo nopora (rmopora TH2),
NPEBBIIAIOINErO TMEPBBII MOPOT, YCTPOWCTBO YIIPABICHHUS NPEKPAILIaeT 3apsAAKy HCTOYHHKA
MTUTAHUS.

[0111] B coorBercTBum ¢ m. (2), maxke B cilydae, KOrja 3apsaka MCTOUYHUKA TMHTAHHS
BBIITOJIHSAETCS C TMOjJadeld HU3KOH MOIMHOCTH WM MAaJIor0 KOJHYECTBA JHEPTHH, €CIU
U3MEPEHHOE 3HAY€HHE TEMIIEPaTypbl MCTOYHMKA IHUTAHUS CTAHOBUTCS PABHBIM MJIM BbIIIE
BTOPOT'O IIOPOTa, MOXKHO TPEKPATUTh 3apsIKy HCTOYHUKA MUTAHMS, U TO3TOMY BO3MOKHA
3alUTa UCTOYHUKA TUTAHUS.

[0112] (3) bnok nuranus no 1. (1) unu (2), B koTOpom

NepBbIi opor uMeeT 3HadeHue Hrke 45°C.

[0113] B coorBerctBuu ¢ m. (3), mpexae, 4eM TemIeparypa HMCTOYHUKA IMHUTAHUS
nocturHet 45°C, mpu KOTOPOH OKUIAETCsl CTAapPeHHUEe UCTOUYHWKA MUTAHUS, MOXKHO YMEHBIIUTh
MOLIHOCTh HJIM KOJMYECTBO HHepruw. ClenoBaTesbHO, MOXHO MPEAOTBPATUTH CTApPEHUE
UCTOYHUKA TTHUTAHUSI.

[0114] (4) Bnok nutanus no modomy u3 m. (1)-(3), B koTopom

YCTPOHCTBO YIPABICHUS PEryJIUPYET MNEPBYI0 MOIIHOCTb WM MEPBOE KOJIMYECTBO
sHepruu A0 50% uiu MeHee OT BTOPOil MOIHOCTH MJIM BTOPOrO KOJUUECTBA S3HEPTUH.

[0115] B coorBerctBuu ¢ m. (4) MOXHO 3>(Q(PEKTHBHO OTrpaHUYHMBATH IOBBIIICHUE
TeMIepaTypbl ICTOYHUKA TTUTAHHSL.

[0116] (5) Bnok nuranust 1o 1. (4), B KOTOPOM

YCTPOHCTBO YINPABIEHUS PEryJIUPYET MNEPBYI0 MOIIHOCTb WM MEPBOE KOJIMYECTBO
sHepruu a0 40% unu MeHee OT BTOPOil MOIHOCTH MJIM BTOPOI'O KOJUUECTBA S3HEPTUM.

[0117] B coorBerctBuu ¢ 1. (5), MOXHO 3((PEKTHBHO OrpaHMYHBATH MOBBIICHUE
TeMIepaTypbl UICTOYHUKA TTUTAHHSL.

[0118] (6) bnok nuranus o 1. (1), B koTopom

B CJTyuae, KOr7la U3MEpPEHHOE 3HaueHHe PaBHO WM Bblle BTOporo nopora (rnopora TH2),
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IIPEBBILIAIOIIErO MEPBbIl MOPOr, YCTPOICTBO yIpaBJeHUs NpeKpallaeT 3apsiiAKy HCTOYHUKA
NUTaHWs, U

B CjydYae, KOrZla M3MEpPEHHOE 3Hau€HUE PAaBHO WJIM BbILE MEPBOrO MOpPOra M HIDKE
BTOPOrO MOpOra, yCTPONCTBO YyIPAaBJIEHUs YNPaBJseT MNEPBOHl MOLIHOCTBIO MM IEPBBIM
KOJIMYECTBOM SHEPTHU TaKUM 00pa3oM, uTOOBI U3MEPEHHOE 3HAUeHHEe HE CTAHOBHJIOCH PABHBIM
WM BbILIE€ BTOPOT'O MOpPOra.

[0119] B cootBercTBHH C 1I. (6), MOKHO HE JOMYCTUTh, YTOOBI TEMIIEPATypa UCTOYHHKA
MUTAHUS JOCTHIJIA BTOPOro nopora. CienoBaTebHO, MOKHO CHU3UTD BEPOSITHOCTh TOTO, YTOOBI
3apsiika MCTOYHMKA MHUTAHUS MOTJIa Obl MPEKPATHUTBCS, W MOXKHO MPONOJDKATH 3apsAKYy Kak
MOJKHO JIOJIbLIE.

[0120] (7) Bnok nuranus o 1. (1), B KoTopom

B ClTyuae, KOr/la U3MEPEHHOE 3HaUeHHE PAaBHO WIIM BbIIe BTOpOro nopora (rmopora TH2),
IIPEBBILIAIOINEr0 MEPBbIl MOPOr, YCTPOICTBO yIpaBjieHUs NpeKpallaeT 3apsiiKy HCTOUYHUKA
MUTaHWs, U

3Hau€HUe, KOTOpOe MOJIy4daeTcsl BbIMUTaHMEM IEPBOrO Mopora U3 BTOPOrO MOpOra, He
MeHblle a0COMIOTHOTO 3HAYEHHUS OIIHOKH OJIOKa W3MEPeHHUs] TeMIepaTypbl MPH HU3MEPEHHUH
TEMIIEPATYPBHI.

[0121] B coorBerctBuu ¢ 1. (7), maxke B ciydae, KOTAAa HESICHO, paBHA JIM HUCTUHHAS
TeMIepaTypa BTOPOMY ITOPOTY MJIH HET, BCJIEACTBUE CYIIECTBOBAHUS OIINOKN U3MEPEHHUs, KOTAa
MU3MEpPEHHOE 3HaUeHHe CTAHOBUTCSI PaBHBIM WMJIM BBILLIE NIEPBOrO MOPOra, T.€., 10 MEHbIIEH Mepe,
IpeKAe, YeM UCTHHHAs TeMIlepaTypa MPEBbICUT BTOPOH MOPOT, MOKHO YMEHBIINTb MOIIHOCTb
WM KonudecTBO SHepru. CrenoBaTeNbHO, MOXKHO HE JOMYyCTHTh, YTOOBI TeMmIieparypa
HCTOYHHUKA MUTAaHUS MPEBBICUIA BTOPOH MOPOT, U MOXKHO KaK MOKHO JUIMTEJIbHEE MPOJOJIKATh
3apsIIKy.

[0122] (8) Byok nuranus o 1. (1), B kKoTopom

nepBbIi opor He npesbimaeT 43°C, u

YCTPOMCTBO YIpaBJIEHUs PETyJHPYEeT MEepPBYI0 MOIIHOCTh WM TePBO€ KOJUYECTBO
sHepruu A0 40% wiu MeHee OT BTOPOil MOIHOCTH MJIH BTOPOr'O KOJUUECTBA SHEPTUH.

[0123] B coorBerctBuu ¢ 1. (8), MOKHO YMEHBIIUTh MOIIHOCTb HJIH KOJUYECTBO
SHEPTUU TMpexje, 4YeM TemIleparypa HCTOYHMKA MNuTaHust aocturHer 45°C, mpu koTtopoi
OKUZAeTCs CTapeHHe HUCTOYHMKa nurtaHus. ClenoBaTeNbHO, MOKHO NMPENOTBPAaTUTh CTapeHue
VCTOYHHUKA MUTAHUS.

[0124] (9) Brnok nutanus mo modomy u3 . (1)-(8), HOMOJHUTETBHO CONEepPIKAIHA:

3apsaHOe yCTPOocTBO (3apsimHyto Mukpocxemy (IC) 55), BbINOTHEHHOE C BO3MOKHOCTBIO
npeoOpa3oBaHUs SHEPTUH, KOTOPasi BBOIUTCS, B SHEPTHUIO JJIS 3aPSAAKH HCTOUYHUKA MTUTAHMS,

IpU 3TOM, W3 3apsAHOTO YCTPOICTBA M YCTPOMNCTBA YHIPABIEHUs, TOJBKO 3apsgHOE
YCTPOHCTBO COAEPIKUT OJIOK M3MEPEHHSI TEMIIEPATYPhL.

[0125] B cootBerctBuU € 1. (9), MOCKOJBKY TEMIIEpaTypa UCTOYHUKA MHUTAHUS MOXKET
U3MEpPATbCS ~ YCTPOWCTBOM  YIIPaBleHHs,  OOBIYHO, HUMEIIMUM  Ooliee  BBICOKYIO

MIPOU3BOIUTENIBHOCTh 0O0OPa0OTKH, TIO CPABHEHHUIO C 3aPsIAHBIMHU YCTPOWCTBAMH, TO TEMIEPATYPY
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MOKHO TOYHO IIOJIy4aTb C BBICOKOW YacTOTONH, M CO3/[Aa€TCS BO3MOXKHOCTb BBIMOJHATD
BBICOKOTOYHOE YIMPABICHUE 3apsiAKOM U paspsAdKOM C HUCIHOJb30BAaHUEM IOJTYYEHHOH
TEMIIEPATYPBHI.

[0126] (10) bnok nuranwus o 1. (9), B KOTOpOoM

YCTPOMCTBO yNPABIEHUS BBINOJHSIET YIPABICHUE MEPEKIIOUEHUEM MEXKIY COCTOSHUEM,
B KOTOPOM MOJKHO IOJIy4aTb TE€MIIEPATypy MCTOYHHUKA MUTAHUS, U COCTOSHHUEM, B KOTOPOM
HEBO3MOJKHO MOJIy4aTh TEMIEPATYPy UCTOYHHUKA MUTAHHUS.

[0127] B cootrBercTBum ¢ 1. (10), MOCKOJBKY TEMIEPATypy UCTOYHUKA TUTAHUS MOYKHO
NOJIy4aTh B MOMEHTbI BPEMEHH, KOIrJa TemIepatypa TpeOyeTrcs, TO MOMKHO YMEHBIIHTh
notpedyieHue MOIIHOCTU. BBIYMCIUTENbHBIE PECYPCHl YCTPOMCTBA YIPABJICHUS] MOXHO TaKKe
UCIIONIBb30BaTh AN Apyrux neneil. Kpome TOro, MOKHO MOBBICUTH TOYHOCTb YIPABIEHUS C
HCIOJIb30BAHUEM TeMIIepaTypbl HCTOYHUKA TUTAHMSI.

[0128] (11) bnok nurarms no 1. (9) wu (10), B koTOpOM

3apsiAHOE YCTPOHCTBO COAEPIKUT 4YacTh BBOAA MH(popManuu (KOHTAKT TS) U BBIOIHEHO
C BO3MOXKHOCTBIO T0JIa4d KaKOro-TO OAHOIO U3 MEPBOrO 3apsAHOTO HampsiKEHUs U BTOPOro
3apsAJHOTO HANpPsDKEHMsI HUMKE, YeM IepBOe 3apsiiHOE HalpshKeHHe, B UCTOYHHUK NUTaHUs, Ha
OCHOBAHUH BXOJIHOTO 3HAYEHUs, KOTOPOE BBOAUTCS U3 YaCTH BBOJA HH(OpMAIHH,

¢ukcupoBaHHOE 3HaueHHME (3HAUYEGHUE HaNpspDkeHuss V1),  KOoTopoe  sIBIAETCS
IPEIBAPUTENBHO 3aJJaHHBIM B KaueCTBE OJHOTO BXOJHOTO 3HAUEHHS, MOXKET BBOJUTHCS B 4aCTb
BBOZIA MH(pOpMAIUH, U

(duKCUpOBaHHOE 3HAUYEHHUE SIBISIETCS 3HAUYEHWEM JUId IOJadd BTOPOTO  3apsgHOTO
HaNPsKEHUS] B UCTOYHUK MMUTAHMUS.

[0129] B coorBercTBuu ¢ 11. (11), B COCTOSIHMU, B KOTOPOM B HacTh BBOZA MH(OpMAIUH
BBOJUTCS] (PMKCHPOBAHHOE 3HAYEHHE, UCTOYHHK IHTAHUS MOXHO 3apsDKaTh BTOPBIM 3aPsIHBIM
HaNPsDKEHUEM HUKe, YeM MepBoe 3apsaaHoe Hanpsbkenue. Hanpumep, nocpeacTsoM peanusanyuu
COCTOSIHUSI, B KOTOPOM B HacTh BBOAA MH(OPMALMHU HEMPEPHIBHO BBOAMTCS (HUKCUPOBAHHOE
3HaU€HHE, CTAHOBUTCS BO3MOJKHBIM HEMPEPBIBHO 3apspKaTh HCTOYHUK MUTAHUS HU3KUM
3apsAOHBIM HaNpsDKEHHEeM, U CTaHOBUTCS BO3MOXKHBIM 3aJ€P’KUBAaTh CTapeHHE HCTOYHHUKA
MTUTaHSL.

[0130] (12) bnok nutanus no 1. (11), ZONOJHUTETBHO CONEPIKAIIHNA:

nepeKiroUaTeNb (mepekiodaTenb 03), BBITOJHEHHBIH ¢ BO3MOKHOCTBIO BBIMOJTHEHUS
NEPEKITIOUEHUs] MEXAY COCTOSHHEM, B KOTOPOM B YacThb BBOAA HMH(POPMAIMM BBOAMTCS
(uKCcHpOBaHHOE 3HAUYEHHUE, U COCTOSTHIEM, B KOTOPOM B HacTh BBOJA MH(POPMALIUU HE BBOAUTCS
(pUKCHPOBAHHOTO 3HAUEHUS,

IpU 3TOM YCTPOWCTBO YIpaBJIEHUs YIpaBJsieT OSHepruel, mnojuexaiiell mnopade B
HCTOYHUK MUTAHMSI, IOCPEACTBOM YIPaBJIeHMs BKIIOUEHUEM U BBIKIIOUEHHUEM NepeKIroyaTeNs.

[0131] B coorBerctBum ¢ 1. (12), B yacTh BBOJA HHPOPMALIUK MOKHO BBOAHMTDH BXOIHBIE
3HAYeHMs, OTJINYHbIE OT (PUKCHPOBAHHOIO 3HaueHus. Hampumep, moCpencTBOM BKIIKOYEHHUS
NEPEKIOUaTeNs] MOKHO BBINOJHATh 3apSAAKY BTOPBIM 3apsAHBIM HaNpsDKEHHEM, TaKk 4TO B

HUCTOYHHUK TIMHUTAHUA TMOAACTCA TIMI€pBad MOIMHOCTbL MWK MEPBOC KOJIUYCCTBO OSOHEPruv, U
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MIOCPEICTBOM BBIKJIFOUEHHUS] MEPEKIIF0YATeNs] MOXKHO NMPEKPATUTh 3aPsIKy BTOPBIM 3apsIHBIM
HanpspkeHueM. ClieoBaTeNnbHO, CTAHOBHUTCS BO3MOXKHBIM IIOaBaTh BTOPYIO MOILIHOCTH HIIU
BTOpPOE€ KOJINYECTBO 3HEPTUH MEHbIIE MEePBOH MOIIHOCTH WM INEPBOrO KOJIUYECTBA SHEPTUU
MIOCPEICTBOM UEPEAYIOLIErocs U MOBTOPSIFOINErOCs BKIIOUEHHSI U BBIKIIIOUEHUs NIEPEKIF0YaTes.

[0132] (13) bnok nuranwus o 1. (12), B KOTOpOM

B COCTOSIHUHM, COCTOSHHEM, B KOTOPOM B HacTh BBOAAa WH(OpPMAIMKU HE BBOIUTCS
(pMKCHPOBAaHHOTO 3HAUEHMs, MEPEKIIoUaTe]b BBIHY)XKIAE€T 3apsAHOE YCTPOWCTBO BBOAWUTH B
9YacTh BBOJA MH(pOpPMALMK 3HAUYEHUE (3HAUEHHUE HAMNpsDKeHUs V2) Ui NpPEeKpaleHus 3apsiiku
UCTOYHUKA NTHUTAHUS.

[0133] B coorBerctBuu ¢ 1. (13), MOCPEACTBOM BKJIFOUEHHS MEPEKIIOYATENST MOXKHO
BBIMOJIHATD 3aPSAKY BTOPBIM 3apsiIHBIM HANPSDKEHUEM, TaK YTO B UCTOYHHK NMUTAHUS TOAAETCS
nepBasi MOIMHOCTb WM TIEPBOE KOJMYECTBO OSHEPTUH, W MOCPEACTBOM  BBIKIIOUEHUS
NEePeKIIoYaTeNisi  MOXKHO — TNPEKPAaTUTh  3apsSAKY  BTOPbIM  3apSAHBIM  HAIPSDKEHHEM.
CrnenoBarenbHO, CTAHOBUTCS] BO3MOYKHBIM ITOJIABATh BTOPYIO MOLIHOCTB UM BTOPOE KOJHYECTBO
SHEPrHH MeEHbINE TEePBOM MOIIHOCTH WM IE€PBOrO KOJMYECTBA SHEPTrHH IOCPEACTBOM
YepenyIOIerocsi U MOBTOPSIIOLIEroCs BKJIIOYEHHsI M BBIKIIIOYEHUS Mepekiodarens. Bmecre ¢
TE€M, B ClIydae, KOrJa TeMIepaTypa HCTOYHMKA NHUTAHUS SIBISETCS TAKOH BBICOKOH, YTO
TpeOyeTcst 3ainTa UCTOYHUKA MTUTAHUS, B 4YaCTh BBOAA MH(POPMALIMK MOKHO BBOAUTH 3HAUEHHE
IS IPEKPAINEHHsT 3apSAKH UCTOYHHUKA MTUTAHNUS, [T 3aLUThL, TEM CAMbIM, HCTOYHHKA ITUTAHMS.

[0134] (14) bnox murtaHust Ans a’spos3onbHOro wHramsaropa no m. (12) wmm (13), B
KOTOPOM

BXOZHOE 3HaU€HHE SIBJISIETCS 3HAYEHUEM, OTHOCSIIMMCS K HAIPSIKEHHIO, MOJUIeXKAIeMy
nojiaue Ha pe3ucTop, KOTOPBIN MOJACOENNHEH K YaCTH BBOJA MH(pOpMaLuH,

OJOK mMTaHMS BKIFOYaeT B ceOs MOCTOsHHBIN pesuctop (pesuctop 61), mmerommid
NIOCTOSTHHYIO BEJIMYHMHY COMPOTUBJICHHS U COEUHEHHBIH C 4aCThIO BBOAA MH(POPMALHH,

MEXIy YacThiO BBOJA WH(POPMAIMH M TJIABHOM OTPULIATEJILHON IMHHOW WM JIMHHEH
3a3emyenus (uHuel 60E 3a3eMiienusi) oOecrieueH nmepexkrvaresb, 1

4YacTh BBOAA MH(OPMAIMKM U TJaBHAS OTPHULATENIbHAS IIMHA WA JIMHHUS 3a3¢MJICHHS
COEAMHSIOTCS HAIMPSIMYIO MEPEKJIIoYaTesieM, BCIEACTBUE Yero B YacTh BBOAA MH(OpMaLUU He
nojaercs: PUKCUPOBAHHOTO 3HAYCHHUS.

[0135] B coorBercTBum ¢ 1. (14), MOCKONBKY YacTh BBOJA MH(YOPMALIMK U JTUOO TJIaBHAS
OTpHLATENIbHAS IIWHA, JIUOO JIMHUS 3a3€MJICHHSI COCOUHSIOTCS HANpsIMyK, TO 3HAYEHHS,
OTHOCSILINECS K HANPSDKEHUIO, TIOAJIEKAIIIE BBOAY B YACTh BBOAA MH(POPMAIIHH, MOYKHO CIIENATh
IOCTaTOYHO MaJbIMHU 3HAYEHHSAMU. B cilyuae mpuMeHEHHUs, B Ka4eCTBE 3apsaHOrO YCTPOICTBA,
yCTpOHCTBa, obOnamaromero (YHKIUEH NpeKpameHus 3apsakd, €CId 3HaueHHe, KOTOpOoe
BBOJIUTCSI B YacTb BBOJAa HMH(OpPMAIMM, CTAHOBHUTCS HIXKE IIOPOra, B COOTBETCTBYIOLIEM
COCTOSIHUM, MOXXHO TPEKpaIlaTh 3apsiAKy 3apsiAHbIM YCTPOWCTBOM, M TIO3TOMY BO3MOJKHA
3aIUTa UCTOYHHUKA MTUTAHUS.

[0136] (15) bynok mutanust i a’3pO30JIbHOTO WHTAJATOPA, MPH 3TOM OJIOK MUTAHUS

COZIEePIKUT:
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UCTOYHUK MHUTAaHUS (MCTOYHHUK 12 MUTAHUS), BBITIOJHEHHBIH ¢ BO3MOXKHOCTBIO Pa3psIKU
SHEpPTrUu B HArpy3Ky (Harpy3ky 21) nmnst oOpa3oBaHUsSI adpo30jsi U3 adp0o30J1e00pa3yromero
HUCTOYHUKA,

3apsgHOe yCTpoicTBO (3apsiaHyto mukpocxemy (IC) 55), BbIONHEHHOE C BO3MOKHOCTBIO
npeoOpa3oBaHusl SHEPTUH, KOTOPasi BBOAUTCS, B SHEPTHIO JIS 3apsIIKH UCTOUHHKA MUTAHUS, U

ycrporictBo ympaienusi (0nmok MCU (mMukpokontposuiepa) S50), BBIIOJHEHHOE C
BO3MOJKHOCTBIO BBITMIOJIHEHMsI TIEPBOTO YIIpaBJCHHsA [JIsl NPEKpalleHHs NOoAauud HSHEPruu
3apsIHBIM YCTPOHCTBOM B UCTOYHHUK TMHUTAHUS M BTOPOTO YIIPABJIEHUS JIs1 0OeCreveHus moaadu
SHEPTUU 3aPSITHBIM YCTPONUCTBOM B UCTOYHUK IMUTAHUS,

pUYEM YCTPOKMCTBO YIIPABJIEHUS YIPABIISIET OTHOLIEHHEM (CKBKHOCTBIO) IMEPHUOAA,
KOT'JTIa BBIMOJIHSETCS MEPBOE YIPABJICHHUs], U TIEPUOMA, KOTJIa BBIMOIHSIETCS BTOPOE YIPABIIEHUE,
3a MPeNBaPUTENIbHO 33JaHHbIN €IMHUYHBIA HHTEPBAT BpeMeHH (€NIMHUIHBIA HHTEPBAT BPEMEeHU
T).

[0137] B coorBerctBuu ¢ 1. (15), mocpencTBOM YIpPaBIEHHS TOJBKO OTHOLICHHEM
NepHroaa, KOTJA BBIMOJHSETCS MEPBOE YIPAaBJICHHS, W MEePHUOJA, KOTNa BBIMOIHSIETCS BTOPOE
yIOpaBlieHUe, 32 MPEIBAPUTENbHO 3aJaHHbIA €TUHUYHBINA UHTEPBAJ BPEMEHU, MOXHO YIIPABJISATD
3¢ (PeKTUBHOI MOIIHOCTHIO, TIOJIeKAIISH ogade B UICTOYHHUK nuTanus. ClienoBaTeIbHO, TaKe B
cllyd4ae TPUMEHEHHs] HEeJOPOTOoro 3apsiTHOrO yCTPOMCTBA MOKHO BBITIONHSITH BBICOKOTOUHOE
yrpaBlieHue 3apsakoi. Hampumep, mocpencTBOM yIIPaBICHHs BBIIEYTIOMSHYTBIM OTHOIIEHUEM
B 3aBUCUMOCTH OT TEeMIepaTypbl HCTOYHHUKA MUTAHHUS CO3MAETCI BO3MOXKHOCTH  JUIS
OTPaHUYEHUS! MMOBBIIIEHUS] TEMITEPATYPbI UCTOYHUKA MUTAHUS U MOJKHO KaK MOJKHO JUTHTEJIbHEe
MPOAOJIKATD 3aPSAKY UCTOUHUKA ITATAHUS.

[0138] (16) Cnocob ympaBieHusi OJ0Ka MUTAHUS AJIST a9PO30JIbHOTO HHTAJISITOPA, TPH
5TOM CIIOCO0 YIPaBIEHHsT COAEPIKHT:

STan M3MEpPEHHUs TEeMIepaTypbl sl HM3MEPEHUs TeMIepaTypbl HCTOYHHKA IMUTAHUS
(ucrounuka 12 mUTaHMS), BBITOJHEHHOTO C BO3MOMKHOCTBIO PAa3psAOKU DHEPTUH B HATPY3KY
(Harpy3ky 21) nist oOpa3oBaHust a3PO30Jis U3 a3P030J1e00pa3yoINero UCTOUHUKA, U

dTanm PeryJupOBKH TMEPBOM MOIMHOCTH WJM TEPBOrO  KOJUYECTBA JHEPTHH,
nojyieXxamiei(ero) mogaye B MCTOYHHK IUTAHUS B CJy4dae, KOrAa H3MEPEHHOE 3HA4YECHHE
TEMIIEPATYPhl PABHO WJIU BBIIIE TIEPBOrO MOPOra, A0 3HAYEHHUS] MEHBIIIE, YeM BTOpPasi MOLIHOCTD
WIK BTOPOE KOJMYECTBO SHEPTHH, MOAJNexkamasi(ee) mogadye B MCTOYHUK MHUTAHUS B Clyd4ae,
KOTZIa U3MEPEHHOE 3HAUCHUE HIKE ITEPBOrO NOpora.

[0139] (17) IIporpamma ympaBieHus: OJIOKa MUTAHUS [T a3PO30JIbHOTO HHIANSTOPA IS
HA3HAYCHHS] KOMITBIOTEPY BBITIOJHSITH!

STanm M3MEpPEHHUs] TEeMIepaTypbl IJisi M3MEPEHUs TeMIepaTypbl HCTOYHHKA IMUTAHUS
(ucrounnka 12 mHUTaHWS), BBHITOJHEHHOTO C BO3MOJKHOCTBIO Pa3psSOKU SHEPTUU B HATPY3KY
(Harpysky 21) nnst oOpa3oBaHHs a3p030Jisi U3 a3P030J1e00Pa3yI0IIero HCTOYHUKA, H

STanm PEeryJupOBKH TMEPBOM MOIMHOCTH WJM TEPBOr0  KOJWYECTBA JHEPTHH,
nojuieXxaiieii(ero) mogade B MCTOYHHK IUTAHUS B CJy4dae, KOrAa H3MEPEHHOE 3Ha4YeHue

TEMIICPATYPhI paBHO WJIU BBILIC IIEPBOro nopora, 10 3Ha4€HUA MEHBIIC, YE€EM BTOpasi MOILMHOCTDb
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WA BTOPOE KOJMYECTBO JHEPTUM, MOAJexamnas(ee) rmogaye B UCTOUHUK MUTAHHUS B CIydae,
KOI'Z1a U3MEPEHHOE 3HAYEHUE HIKE IEPBOro Mnopora.

[0140] (18) Cnmocob ymnpaBneHusi Oj0ka MUTAHUS AT a3PO30JIBHOTO HHIAJATOpA, MPH
5TOM OJIOK MHUTAHUsSI COAEPKUT HCTOUHUK NMUTAHUS (MCTOYHHMK 12 NMUTaHWSA) BBIMOJHEHHBIN C
BO3MOJKHOCTBIO Pa3psiIKU SHEPrMU B HArpy3ky (Harpys3ky 21) mnst oOpasoBaHus adpo30Jsi U3
a’3p03051e00pa3yoLUEero NCTOYHMKA, U 3apsAHOe YCTPoicTBO (3apsanyto IC 55), BbimonHeHHOE ©
BO3MOJKHOCTBIO TIPe0Opa3oBaHMsl HSHEPrUM, KOTOpash BBOAMTCS, B OHEPIUIO U 3apsAAKH
UCTOYHHUKA MUTAHUS, IPUYEM CIIOCOO YIPaBIECHUS CONEPIKUT:

STan YOpaBJIeHUs AJI BBIMOJHEHHs] MEPBOrO YIIPABJICHUS AJi MPEKpaIleHHs MoJayvu
SHEPTHH 3aPSAHBIM YCTPOHCTBOM B UCTOYHHK MUTAHHS U BTOPOTO YIIPABIEHHUS It O0eCTIeueHHsI
MOJIa4YH SHEPTUH 3aPsIAHBIM YCTPOHCTBOM B UCTOUHUK NMUTAHUS,

NpUYeM STal YIPaBJIEHHs YIPABISET OTHOLIEHHEM (CKBAXKHOCTBIO) IMEPHOAA, KOrza
BBITOJIHSIETCS] MIEPBOE YIPaBJICHUsl, U TEpPUOJa, KOIZa BBIMOJHSETCS BTOPOE yIpaBlieHUe, 3a
NpeABAPUTENbHO 3aJaHHBIN €IMHUYHBIN HHTEPBaJ BpeMEHH (€IMHUYHBIN HHTepBaT BpeMeHu T).

[0141] (19) IIporpamma yripaBieHus OJI0Ka MUTAHUS IJIs1 a3 PO30JIbHOTO HHTAIATOPA, TIPH
5TOM OJIOK MUTAHUS COAEPIKUT MCTOYHHK MHUTAHUs (MCTOYHUK 12 NMUTAaHMS), BBITOJIHEHHBIH C
BO3MOYKHOCTBIO Pa3psiIKA HEPTUU B HArpy3Ky (Harpysky 21) ans oOpa3oBaHHs a3po30Jis U3
a3p030J1e00pa3yIOIIero UCTOYHHKA, U 3apsAaHOe YCTPOHCTBO (3apsanuyro IC 55), BeimonHeHHOE C
BO3MOXKHOCTBIO TIPEOOPa30BaHUsl 3HEPTUH, KOTOpPAs BBOAWUTCS, B JHEPTUIO UL 3apsAOKU
UCTOYHHUKA MUTAaHMs, IPUYEM MporpamMma yIpaBjeHUs MMEET LeJIbl0 Ha3HAYeHHE KOMIbIOTEpY
BBITOJIHSTD:

STall YIpPaBJI€HUs AJIA BBINOJHEHHs] MEPBOrO YIPABJIECHUS AN NPEKpAaLleHMs] MOAa4vu
SHEPTUH 3apsAHBIM YCTPOHCTBOM B HCTOYHUK MUTAHMS U BTOPOTO YIPaBIEHHs IJIs1 0OecredeHus
NOJIa4YM SHEPTUU 3aPsIAHBIM YCTPONUCTBOM B UCTOYHUK NMUTAHUS,

IpUYEM STall YIPABJIEHHs YIPABJISET OTHOLIEHHEM (CKBAXXHOCTBIO) MEpHOna, KOraa
BBITIOJIHSIETCS] MIEPBOE YIPABJICHUs, U IEPUOJa, KOTZa BBIMOJHSIETCS BTOPOE yIpaBlieHUe, 3a

NpeABAPUTENLHO 3aJaHHBIN €IMHUYHbIN UHTEPBaJ BpeMEHH (€IMHUYHBIN HHTepBaT BpeMeHu T).



25

P®OPMYVYJIA U3OBPETEHUA

1. bnok nuTanus 475 a3pO30JIbHOIO HHTAJIATOPA, COACPIKALLNN:

KOpPIYC;

UCTOYHMK IIMTAHMS, KOTOPBIA BBIMOJHEH C BO3MOXHOCTBIO DPaspsiiKU 3HEPruud B
Harpy3Ky majsi oOpa3oBaHMs adpo30iisi M3 adpo30J1e00pasyrolero WCTOYHMKA W KOTOPBIH
pa3MeILeH B KOpITyCe,

OJIOK M3MepeHHsI TEMITEPaTyPhl, PAa3MEIIEHHBIH B KOPIyCe, AJIsl H3MEPEHUs TEMIIePATyPbl
HCTOYHMKA MUTAHUS, U

YCTPONCTBO YyIPABJIECHMs], BBIIOJHEHHOE C BO3MOXHOCTBIO PEryJUPOBKH MEPBOU
MOIIIHOCTH WUJIM NIEPBOT0 KOJIMYECTBA S3HEPTUHU O 3HAYEHUsI MEHbIIIE, YEM BTOPasi MOIHOCTDb WU
BTOPO€ KOJUYECTBO JHEPruH, NPHUYEM IepBas MOLIHOCTb WIM NEPBOE KOJUYECTBO SHEPrUU
NOJAaeTCss B MCTOYHUK IMUTAHUS B Clydae, KOrJa W3MEPEHHOE 3HaueHHe OJIOKa HM3MEpeHUs
TEMIIePaTypbl PABHO WJIM BbILIE MEPBOrO MOPOra, U BTOpas MOLIHOCTb MM BTOPOE KOJIMYECTBO
SHEPIrUM MOJAETCsl B UCTOUYHMK NMUTAHUSA B Ciydae, KOrga U3MEPEHHOE 3HAYEHUE HUXE MEePBOro
nopora.

2. bnok nuTaHus no 1. 1, B KOTOpom

OJIOK W3MEpeHHsI TeMIIEpaTypbl pasMelleH B KOPIyCe TakuM oOpa3oM, dYTOOBI
HAXOIUTHCS BOJM3U UCTOYHUKA TUTAHUS.

3. bnok nutanus no n. 1 win 2, B KOTOpOM

B Cilyd4ae, KOrga W3MEPEHHOE 3HA4eHHWe paBHO WIM BbIIIE BTOPOrO MOPOra,
MPEBBIIAIOIIET0 MEPBLIA MOPOr, YCTPOWCTBO YIPABJICHHUs MNPEKpaLlaeT 3apsaKy HCTOYHHKA
MATAHUS.

4. Bnok nuTtanus o modomy u3 mi. 1-3, B KoTopom

NepBbIi opor uMeeT 3HadeHue Hrke 45°C.

5. bnok nutanus no modomy u3 mn. 1-4, B KOTOpoM

YCTPONCTBO YMPABJICHUs PEryJUPYyeT MNEPBYH) MOIIHOCTh WJM IE€PBOE KOJIUYECTBO
sHepruu A0 50% wiu MeHee OT BTOPOil MOIHOCTH MJIH BTOPOrO KOJUUECTBA SHEPTUH.

6. biok nutanus 0o m. 5, B KOTOPOM

YCTPONCTBO YMPABJICHUs PETryJUPYyeT NEPBYK MOIIHOCTbh WM IE€PBOE KOJIUYECTBO
sHepruu a0 40% uiu MeHee OT BTOPOil MOIHOCTH MJIM BTOPOrO KOJUUECTBA SHEPTUH.

7. bnok nutanys 0o 1. 1, B KOTOpoM

B Clyd4ae, KOrJja W3MEPEHHOE€ 3HA4eHWe paBHO WIM BblIIE BTOPOrO MOpPOra,
MPEBBIIAOIIET0 NEPBbIA MOPOr, YCTPOWCTBO YIPABJICHHUs MNPEKpallaeT 3apsAKy HCTOYHHKA
MUTaHWs, U

B Cllydae, KOIJa W3MEPEHHOE 3HA4Y€HHE PAaBHO WJIM BbIIE MEPBOrO MOPOra M HUXKE
BTOPOr0 MOpOra, YCTPOMCTBO YIPABJIECHHUs YMPABJIAET MEPBOM MOILIHOCTBI) WA IE€PBbIM
KOJINYECTBOM SHEPTUU TAaKUM 00pa3oM, 4ToObl N3MEPEHHOE 3HAUE€HHE HE CTAHOBUJIOCH PaBHBIM
WJIU BBILIE BTOPOIO MOpora.

8. biok nuTaHus A1 a3pO30JIbHOTO UHTAJISITOPA, COAEP KA

HCTOYHUK ITUTAHUA, BBITTOJTHEHHBIN ¢ BO3MOKHOCTBIO paspsAdKn SHEPTrUU B HAIPY3KYy AJIsA
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00pa30BaHUsI a3P0O30JIs U3 a3P030JIe00Pa3yIOLIEr0 HCTOUHHKA,

ONMOK  WM3MEpeHHsT TEeMIIepaTypbl, BBIMOJIHEHHBIH C BO3MOXKHOCTBIO H3MEPEHHS
TEMIIePaTypbl ICTOYHUKA TUTAHUS, U

YCTPOMCTBO YIPABJICHMs], BBIIOJIHEHHOE C BO3MOXHOCTBIO PETYJHUPOBKU IEPBOU
MOIIIHOCTH UJIU NEPBOTO KOJIUYECTBA SHEPTUU O 3HAYEHUsI MEHbIIE, YeM BTOPasi MOIHOCTb UJIU
BTOPO€ KOJIMYECTBO SHEPrUU, NPHUYEM IepBas MOLIHOCTb WM MEPBOE KOJUYECTBO SHEPrUU
NOAaeTcss B MCTOYHUK NUTAHWS B Clydae, KOIrZa H3MEpPEHHOE 3HaueHHe OJIoKa HM3MepeHHs
TEMIIePaTypbl PABHO WJIM BbILIE MEPBOrO MOPOra, U BTOpPasi MOLIHOCTb UJIM BTOPOE KOJIMYECTBO
SHEPIrUM MOJAETCsl B UCTOUYHMK NMUTAHUSA B CiIydae, KOTJa U3MEPEHHOE 3HAYEHUE HUXE MEePBOro
1opora, Npu4emM

B Clyd4ae, KOrga W3MEPEHHOE€ 3HA4eHUWe paBHO WIM BbIIIE BTOPOrO MOPOra,
MPEBBIIAIOIIET0 MEPBbI MOPOr, YCTPOWCTBO YIPABJICHUs MPEKpaALlaeT 3apsaAKy HCTOYHHKA
MUTAHUSA, U

3Ha4YEeHHUE, KOTOPOE MOJIy4aeTCsl BBIMUTAHUEM NIEPBOrO MOPOra U3 BTOPOro MOpora, paBHO
i Oosbire abCOMOTHOTO 3HAUEHHsI OIIUOKH OJIOKa U3MEPEHHUsT TEMITEPaTyphl IPH U3MEPEHUN
TEMIEPaTyphL

9. bnok nutanus 0o m. 1, B KOTOpOM

nepBblii mopor umeet 3HaueHue 43°C uau HUxe, U

YCTPONCTBO YMPABJICHUs PEryJupyeT MNEPBYK MOIIHOCTb WM IEPBOE KOJIUYECTBO
sHepruu a0 40% unu MeHee OT BTOPOil MOIHOCTH MJIM BTOPOI'O KOJUUECTBA S3HEPTUH.

10. biok nutanus 1o modomy u3 mil. 1-9, TONOJHUTENBHO CONEpIKAIIUii:

3apsIHOE YCTPOWCTBO, BBIMOJIHEHHOE C BO3MOJKHOCTBIO IPeoOpa3OBaHUsl SHEPTUH,
KOTOPasi BBOAUTCSI, B SQHEPTHUIO JUIsl 3aPsiAKA UCTOUHHUKA ITUTAHUS,

IpU 5TOM, W3 3apsAHOTO YCTPOMCTBA M YCTPONCTBA YNPABIEHUS, TOJBKO 3apsgHOE
YCTPOMCTBO COAEPKUT OJIOK U3MEPEHHSI TEMITEPATyPhL.

11. bnok nutanus no n. 10, B koTOpOM

YCTPONCTBO YIPABJIEHUS BBINOJIHSET YIIPABICHUE NMEPEKIOUEHNEM MEXKIY COCTOSHUEM,
B KOTOPOM MOXKHO IOJIy4aTb TEMIIEPaTypy MCTOYHUKA MUTAHMS, U COCTOSSHUEM, B KOTOPOM
HEBO3MOJKHO MOJIy4aTh TEMIEPATyPy UCTOUHHUKA TUTAHUS.

12. bnok nutaHus Aj1s1 a3PO30JIbHOIO HHIAIATOPA, COAEPIKALLUN

VCTOYHMK MMUTAHMUS], BBIIOJHEHHBIN C BOSMOXKXHOCTBIO Pa3psAIKU SHEPTUU B HATPY3KY AJIs
00pa30BaHUsI a3P0O30JIs U3 a3PO30JI€00PA3YIOLIET0 HCTOUHHKA,

ONOK W3MEpEeHHsT TEMIIepPaTypbl, BBINOJIHEHHBIH C BO3MOXKHOCTBIO H3MEPEHHS
TEMIEePaTypbl UICTOUHHUKA MUTAHUS,

YCTPOWCTBO YIPABJIECHMs], BBIIOJIHEHHOE C BO3MOXHOCTBIO PEryJUPOBKH IMEPBOU
MOIIIHOCTH HUJIY NEPBOT0O KOJIMYECTBA S3HEPTUU O 3HAYEHUsI MEHbIIE, YeM BTOPasi MOIHOCTDb WU
BTOPO€ KOJMYECTBO JHEPrUH, NPHUYEM IepBas MOLIHOCTb WIM MEPBOE KOJWYECTBO SHEPrUU
NOJAaeTCss B MCTOYHUK IUTAHUS B Clydae, KOrZla W3MEPEHHOE 3HaueHHe OJIOKa HM3MEepeHUs
TEMIIEPaTypPbl PABHO WJIM BbILIE MEPBOrO MOPOra, U BTOpPasi MOLIHOCTb MM BTOPOE KOJIMYECTBO

OHEPruu noaacTCs B UCTOYHUK MUTAHUSA B CIydac, KOrgja U3MEPEHHOC 3HAUYCHUE HUKE MEPBOTO
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1opora,
3apsAHOE YCTPOWCTBO, BBIMOJHEHHOE C BO3MOKHOCTBIO TPeoOpa3oBaHMs BBOAMMOI
SHEPTHH B SHEPTHUIO JIS 3apSAAKU HCTOYHHKA MUTAHMUS,

NpUYeM 3apsgHOe YCTPOWCTBO COAEPIKUT 4acTh BBOAA WH(POPMALMU U BBINOJHEHO C
BO3MOXKHOCTBIO TIOAaYU OAHOTO M3 MEPBOro 3apsAHOTO HANpPsDKEHUS UM BTOPOTO 3apsaHOrO
HAINpsDKEHUs] HUXKE, YeM IEePBOE 3apsiAHOE HANpsDKEHUE, B UCTOUHUK MUTAHWS, HA OCHOBAHUU
BXOJIHOT'O 3HAYEHHUs1, KOTOPOE BBOJUTCS M3 YaCTH BBOZA MH(pOpMALIIH,

(pUKCUPOBAaHHOE 3HAUEHHE, KOTOPOE SIBJISETCS MPENBAPUTEIbHO 3aJlaHHBIM B Ka4eCTBE
OJTHOTO BXOJHOTO 3HAYEHHsI, MOXKET BBOAUTHCS B YaCTh BBOJA MH(OPMAINH,

(pUKCUPOBAHHOE 3HAYEHHUE SIBISIETCS 3HAUEHHEeM JUIs TIOJadd BTOPOTO  3apsIHOTO
HAIpPSDKEHUS] B UCTOYHUK MUTAHUS,

U3 3apAJHOrO YCTPOWMCTBA W YCTPOWCTBA YIPABIECHHS, TOJBKO 3apsiTHOE YCTPOHCTBO
COAEPIKUT OJIOK M3MEPEHHUST TEMITEPATYPBI, 1

YCTPOHCTBO YIPABICHHS CEJNEKTUBHO BBIMIOJNHSIET BBOX M HE BBINOJHSAET BBOJ
(pUKCHPOBAHHOTO 3HAYEHUS B YaCThb BBOAA MH(OPMALMK HA OCHOBAHHH TEMIIEPATYPBI, YTOOBI
yOPaBIATh MOIMHOCTBEO WJIM KOJMYECTBOM JHEPTUH, NOAABAEMOM(-bIM) W3  3apsiIHOTO
YCTPOHCTBA B UCTOYHHK MMUTAHMUS.

13. Crioco6 ynpaBneHus: 0J0Ka MATAHMS AJIST @3PO30JIbHOIO HHTAISITOPA, IPH 3TOM OJIOK
IIUTAHUS COAEPIKUT:

KOpHYC;

UCTOYHUK IIUTAHMS, KOTOPBIH BBIMOJHEH C BO3MOXHOCTBIO pa3psAKH SHEPrUM B
Harpy3ky Ajas oOpas3oBaHMs a3po30iisi M3 a’po30J1e00pas’yrollero HCTOYHMKA U KOTOPBIH
pasMelleH B KopIyce; U

OJIOK M3MepeHHsI TEMITEPaTyphl, PAa3MEIIEHHBIH B KOPIyCe, AJIsl H3MEPEHUs TEMIIePATyPbl
UCTOYHUKA NMUTAHUS,

NpUYeM CIOCO0 YIPABICHHS COOEPIKUT:

STall M3MEPEHUs TEMIEepaTypbl UII M3MEPEHUs TeMIepaTypbl HCTOYHHKA MHTAHUS,
BBIIOJIHEHHOTO ¢ BO3MOKHOCTBIO PA3PSAKH SHEPTHMU B HATPY3KY ISl 0Opa30BaHUS a3po30Jis U3
a3p030J1e00pa3yIOIIEero HCTOYHUKA, 1

3Talm PEryJIMpOBKU MEPBOW MOIMHOCTH WJIM MEPBOrO KOJIMYECTBA SHEPTHH O 3HAYEHUSI
MEHbIIIE, YeM BTOpPasi MOLIHOCTh WJIM BTOPOE KOJMYECTBO SHEPTHH, MPUYEM IEpBasi MOLIHOCTh
WA TIEPBOE KOJIMYECTBO SHEPTHH MOAAETCS B NCTOYHHUK MHUTAHUS B CIydae, KOrna H3MEepeHHOe
3HAYEHHE TEMIIEPATyPhl PABHO WJIM BBILIE MEPBOrO MOPOTa, U BTOPas MOLIHOCTb I BTOPOE
KOJINYECTBO HHEPTHH MOJAETCS B MCTOYHUK NMHUTAHUS B Clydae, KOTAa W3MEPEHHOE 3HA4YCHHE
HIDKE TIEPBOro MOpora.

14. KOMIBIOTEPHO-YUTAEMBII HOCUTENb AAHHBIX, COAEPKALUN MPOrpaMMy yIIPaBIEHUs
O5oKa MUTaHUs AU A3PO30JIbHOTO HHTAISITOPA, IPU 3TOM OJIOK MUTAHUS COINEPIKUT:

KOpHYyC;

UCTOYHUK IIUTAHMS, KOTOPBIH BBIMOJHEH C BO3MOXHOCTBIO Da3psSAKH JHEPrUM B

Harpy3ky majsi oOpa3oBaHMs adpo30Jisi M3 adpo30J1e00pasyroliero WCTOYHMKA W KOTOPBIH
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pasMelrleH B KOpIyce; u

OJIOK M3MepeHHsI TEMIIEPaTyPhl, pa3MeIleHHbIN B KOPITyCe, ISl H3MEPEHHSI TEMIIePaTypbl
HCTOYHUKA IIUTAHUA,

npUYeM MporpamMma yrpaBjieHus] UMeeT LeNbl0 obecreueHre BO3MOKHOCTH KOMITBIOTEPY
BBIMOJIHSITh:

STall M3MEPEHUs TEMIEpaTypbl Ui M3MEPEHUs TeMIepaTypbl MCTOYHHKA MHTAHUS,
BBINOJIHEHHOTO ¢ BO3MOKHOCTBIO Pa3PSAKH SHEPIMU B HATPY3KY JJIsl 0Opa30BaHUsS ad3po30Jis U3
a’3p030J1e00Pa3yIOIIEr0 HCTOYHUKA, U

STall PEeryJupOBKU NEPBOM MOIMHOCTU WIH NEPBOrO KOJUYECTBA SHEPIMM A0 3HAYEHUs
MCHBUIE, YEM BTOpass MOIIHOCTb HJIM BTOPOE KOJUYCCTBO SHEPTHU, NIPHUYEM II€pPpBasi MOILIHOCTDb
HJIN TIEPBOC KOJIUYECTBO SHEPTHUU MMOAACTCA B UCTOUYHUK ITUTAHUA B CJIyHa€, KOrga U3MEPECHHOC
S3HAUCHUE TEMIIEPATYPbI paBHO WJIM BBILIC MCPBOr0 mopora, 1 BTOpass MOIMIHOCTb HJIM BTOPOE
KOJIMYCCTBO SHEPIrUU NOAACTCA B MCTOYHUK IMUTAHHA B ClIyda€, KOrja U3MEPCHHOC 3HAUCHUC
HI’KE TIEPBOrO MOPora.

ITo noBepenHocTn
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