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YCTPOMCTBO HHAYKTHBHOI'O HATPEBA, BJIOK YIIPABJIEHUS JIJIsSI HETO A
CIIOCOB ET'O PABOTBI

[0001] Hacrosimee u300peTeHHEe OTHOCHTCS K YCTPOWMCTBY MHAYKTHBHOTO HArpesa,

JOMYCKAIOLIEMy yIaJIeHHe a3p030J1e00pa3yroIero MaTeprara.

[Ipennocbutku CO3aHUs U300pETEHNUS

[0002] Ha cymecTBymOIIeM YpOBHE TEXHUKU U3BECTHBI YCTPOUMCTBA, (POPMUPYIOIIHE
a’3po30Jib U3 a3PO30JICO0PA3YIOIIEro Marepraja ¢ IMOMOLIBI0 HHAYKTOPA, PACHOJOXKEHHOTO
BOJIM3M a3p030J1e00pa3yIOIEero MaTepHaja, COAEpPIKAIero TOKOINPHEMHHUK, M HarpeBarollue

TOKOIIPUEMHUK NPU MIOMOLIH WHAYKTHBHOTO Harpea (cM. mokymeHTsl PTL 1-3).

Cnucok HUTHPYEMBIX TOKYMEHTOB

ITatenTHas nureparypa

[0003] PTL 1: IlaTtent Anonnu Ne6623175.
PTL 2: ITatent Anonun Ne6077145.

PTL 3: ITatent Anonun Ne6653260.

CymHocTh n300peTeHus

Texnuueckas 3agaya

[0004] TlepBas 3amava, pemaemas HACTOSIIUM H300peTeHHEM, — MPEAJIOKUTH
YJIYUIIEHHOE YCTPOHCTBO HHAYKTHUBHOIO HarpeBa it (POPMUPOBAHHS a3pO30Jisi 33 CUET Harpena
a’3p03051e00pa3yoLIero MaTepraa.

[0005] Bropas 3anaya, peuraemasi HACTOSIIIIAM H300peTeHUeM, — MPEJIOKUTD YCTPOUCTBO
WHIYKTHUBHOTO HarpeBa, CIIOCOOHOE aBTOMATUYECKH HAYMHATH HArpPeB a3po30s1e00pas3yromero
Marepuaa.

[0006] TpeTps 3aaua, periaeMasi HACTOSIITUM H300pEeTeHUEM, — MPENJIOKUTh YCTPOUCTBO
WHIYKTUBHOT'O HArpeBa, IOIMYCKAIIee yIaJeHne a3p0o301e00pas3yoero MaTepraa.

[0007] YerBeprast 3amaua, pemaemas HACTOSIIUM H300pETEHHEM, — MPEIJIOKUTh
YCTPOUMCTBO HWHAYKTUBHOIO HArpeBa, CIOCOOHOe Oojiee MOAXOASIIUM OOpa3oM HarpeBaThb

a3p03011e00pa3yOLINi MaTepHall.

Pemenue 3amauu

[0008] [lnst pemieHust ONMMCAHHOMN BBILIE MEPBOM 3a/1ayud, B COOTBETCTBUU C BapHaHTaMHU

OCYLIECTBIIEHUSI HACTOSALIETO N300pETEHHsI, MPENJIOAKEHO YCTPONCTBO MHAYKTHBHOTO HAarpeBa s
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HarpeBa a’po30J1e00pa3yroIero MaTepuana, CoAepKamero TOKONPUEMHHUK U HCTOYHUK a3PO30JIs.
YCTpOUCTBO MHAYKTHUBHOIO HAarpeBa COMAEP>KUT. MCTOYHHUK 3JIEKTPOIUTAHUS, WHAYKTOp MJIs
HarpeBa TOKONPUEMHHKAa IIPU IOMOIUM HHAYKTUBHOIO HArpeBa;, CXeMy NapajleIbHOrO
COCIIMHEHMs], COAEPIKALIYIO IMEPBYI0 CXEMy U BTOPYIO CXEMY, PAaCIOJIOKEHHBbIE MapajlleIbHO
MEXKy UCTOYHUKOM 3JIEKTPONUTAHUS U UHAYKTOPOM, IIPU 3TOM MEPBYIO CXEMY HCIIOIB3YIOT AJIs
HarpeBa TOKOIIPUEMHHUKA, a BTOPYIO CXEMY UCIIONB3YIOT AJIs1 OJYUEHUsI 3HAUEHUs], CBA3aHHOTO C
3JIEKTPUYECKUM CONPOTHUBIICHUEM WM TEMIEPATYPON TOKONPUEMHHKA, U CXEMY T'€HEpUPOBAHUs
MIEPEMEHHOT0 TOKA, PACIIOJIOKEHHYIO MEXKAY CXEMOMN MapajuIeIbHOrO COEAUHEHNI U UHAYKTOPOM,
WJIM MEKy CXEMOH MapajyieIbHOrO COCAUHEHNsI U NCTOYHUKOM 3JIEKTPOIUTAHUS.

[0009] B omHOM u3 BapUAaHTOB OCYLISCTBJICHHS HACTOSIIETO H300PETEHUSI CXEMY
TeHepUPOBAHUs MEPEMEHHOIO TOKA PaCIoNarat0T MEXIy CXEeMOH MapajuieIbHOrO COEAUHEHUS U
UHAYKTOPOM, MPHU 3TOM CX€Ma TIEHEPUPOBAaHMsS IEPEMEHHOIO TOKA COAEPKUT TPEeTUH
MEPEKI0YaTEb.

[0010] B omHOM M3 BapuaHTOB OCYIIECTBJIEHUS] HACTOSIIETO M300PETEHUS YITOMSIHY ThIH
Tpetuil nepeximouatensd coaepxkut MOSFET-tpan3ucrop.

[0011] B ogHOM W3 BapHaHTOB OCYLIECTBJIEHUS HACTOSIIErO M300PETEHUS] YIIOMSHYTasI
nepBasi CXeMa COAEPIKUT IEPBbIN IMEPEKIIoYaTelb, CXeMa NeHEPUPOBAHUs NEPEMEHHOIO TOKa
COIEPKUT TPETUM MEPEKIIIOUATENb, IIPU 5TOM MEPBBIN MEPEKII0YATENb OCTAETCs] BKIIIOYEHHBIM, B
TO BpeMsl KaK TPETUH NEPEKIII0YaTEeNb BKIIOYAIOT C 3apaHee 3aAaHHBIM IIEPUOAOM.

[0012] B onHOM U3 BapMaHTOB OCYIIECTBIICHHSI HACTOSLIETO M300pPETEHUs] YIIOMSHYThIE
NepBBIH NepeKsIoUaTeNb U BTOpoil nepexitouarens coaep:xxkat MOSFET-tpansucrop.

[0013] B ogHOM M3 BapHaHTOB OCYIIECTBJIEHUS] HACTOSIIErO U300PETEHUST YIIOMSHYTasI
BTOpasi CX€Ma COAEP>KUT BTOPON NEPEKJHYaTeNb, CXeMa I€HEPUPOBAHMS NMEPEMEHHOIO TOKA
COZIEPIKUT TPETUH NEPEKITI0YATENb, [IPU 5TOM BTOPOH MEPEKIIOYATENb OCTAETCS] BKIIIOYEHHBIM, B
TO BpPeMsl KaK TPETUH MEePEKIII0YaTEeNb BKIIOYAIOT C 3apaHee 3aAaHHBIM TEPUOAOM.

[0014] B omHOM M3 BapuUaHTOB OCYIIECTBIIEHHUSI HACTOSIIETrO M300PETEHUsT YITOMSIHYThIN
BTOPOH MEPEKIIF0YATENb COACPIKUT OUIOIAPHBIN TPAH3UCTOP, MPH 3TOM TPETHH MEPEKITIOUaTeNh
conepxxut MOSFET-Tpansucrop.

[0015] B ogHOM W3 BapWaHTOB OCYIIECTBJIEHHUSI HACTOSIIErO U300pETEHUS] YIIOMSHYTasI
nepBas CXeMa COAEpPXKHUT IepBbl mepekirodarenp, conxepxkaumuiit MOSFET-tpansucrop, a
YIOMSIHyTasi BTOpasi CXe€Ma CONEP’KUT BTOPOH MepeKIroYaTellb, COAEp KalNil OUIONSPHBIN
TPaH3UCTOP.

[0016] B ogHOM W3 BapHaHTOB OCYLIECTBJIEHUSI HACTOSIIErO U300pETEHUS] YIIOMSHYTasI

nepBasi CXxeMa COAEPIKUT MEPBbIM NEPEKI0YaTelNb, YIOMAHYTast BTOpasi CXeMa COAEPKUT BTOPOU



MEePEKIIF0YaTeNb, CXeMa FeHEPUPOBAHUSI IEPEMEHHOTO TOKA CONIEPIKUT TPETUN MEePEKIIIOUaTeNb, U
MIPU NMEPEKIIFOUECHUN MEXKTy NTEPBBIM MEPEKIIIOUATENIEM U BTOPBIM NEPEKIIF0YATENEM, TPOJOJIKAIOT
NEePEKJII0UEHNE TPETHETO NMEPEKIII0YATENs C 3apaHee 3aJaHHbIM [IEPUOIOM.

[0017] B ogHOM U3 BapHaHTOB OCYIIECTBJIEHHUS] HACTOSINErO M300pPETeHHsT YCTPOMCTBO
WHAYKTUBHOI'O HarpeBa JAOMOJHUTEIbHO CONEPIKUT CXEMY MU3MEPEHUsl TOKA U CXeMY U3MEpPEHUs
HaIpsXECHHUs1, UCITIOJb3yCMbIC NJId U3MCPEHUA UMIIEAaHCAa CXEMBbI, conepmameﬁ TOKOIIPUEMHUK.

[0018] B ogHOM M3 BapHaHTOB OCYINECTBJEHHS HACTOSLIETO U300PETEHUS] YCTPOUCTBO
WHIYKTHUBHOTO HAarpeBa MIOIOJHHUTEIBHO COnepkuT uHTerpanpHyro cxemy (IC) usmepenwus
OCTaTOYHOTO YPOBHSI, CKOHQUTYPUPOBAHHYIO JJISI H3MEPEHHUST OCTATOYHOTO YPOBHS B HCTOYHHKE
snexTponuTanus. MHTerpanbuyio cxemy IC n3mepeHus oCcTaTOUHOIO YPOBHSI HE HCIOJB3YIOT B
Ka4eCTBE CXEMbI UISMECPEHUA TOKA I/I/I/I.]'II/I CXEMbI UIBMCPEHUSA HATIPAKCHUA.

[0019] B onHOM M3 BapHAaHTOB OCYIIECTBJICHHS HACTOSIIETO M300PETEeHUs] YCTPOUCTBO
WHAYKTUBHOI'O Harpe€Ba MAOMNOJIHUTCJIBHO COACPKUT CXEMY PEryJUPOBKU HANPAXKCHUA,
CKOH(I)I/IprI/IpOBaHHYIO AJIA PEryJIMPOBKU HAINPAXKCHUA HWCTOYHHKA JJICKTPONUTAHUA W IJIA
(I)OpMI/IpOBaHI/IH HaIpsXKEHUs, TOAaBaA€MOro Ha COCTABHBIC 3JICMCHTDI yCTpOfICTBa WHAYKTUBHOI'O
Harpesa. Cxema N3MEPCHUS TOKA PACIIOJOKECHA Ha MYTU MEXKAY UCTOYHUKOM JJICKTPOIIUTAHUA U
UHAYKTOPOM, B TOYKC, HaXOI[ﬂHIefICﬂ K UHAOYKTOPY 6.]'II/DK6, YEM TOYKa OTBETBJICHUA OT NYTH K
CXEME PEryJIMPOBKU HAIIPSIKCHUS.

[0020] B ongHOM U3 BapUAHTOB OCYIUIECTBJICHUS HACTOSLIETO H300pETEHHs CXeMy
M3MEPEHUsI TOKA HE PacroiararoT Ha MyTHU MEXKIY CXEMOU 3apsaKy, UCTIOIb3YEeMOH ISl 3apsAaKU
VCTOYHHKA 3JIEKTPOIUTAHUS, 1 UICTOUHUKOM 3JIEKTPOIIUTAHHS.

[0021] Jnst pemieHusi ONMMCAHHOMN BBIIIE MEPBOM 3a/laud, B COOTBETCTBUU C BapHaHTaMHU
OCYIIECTBJICHHSI HACTOSILIETO U300pETEHUS, MPEJIOKEHO YCTPONCTBO HHIYKTUBHOTO HArPEBa JJIsl
WHIYKTHBHOTO HAarpeBa TOKOIPHEMHHUKA B a3p030J1e00pasyrolieM MaTepuaye, COAeprKaiiem
TOKOIIPUEMHHUK U UICTOYHHK a5PO30JIs. yCTpOfICTBO HWHAYKTHUBHOI'O Harpe€pa COACPKUT. UICTOUYHUK
SJIEKTPOIUTAHUS, CXEMY T€HEPHUPOBAHMS TIEPEMEHHOIO TOKa, KOTOpasi OPMHUPYET MePEeMEHHBIN
TOK Ha OCHOBE MOIIHOCTH, HOHaBaeMOfI N3 UCTOYHUKA SJICKTPONHUTAHHA, CXEMY UHAYKTHBHOI'O
Harpe€sa MJisi UHAYKTHBHOI'O Harp€Ba TOKOIIPHUEMHUKA, U 6.]'IOK YHPpaBJICHUA. bnok YHOpaBJICHUA
CKOH(UTYpHUPOBaH JIs1 OOHAPYKEHUSI TOKONPUEMHIKA Ha OCHOBE UMIIEITAHCA CXEMBI, B KOTOPYIO
MOJAIOT MEPEMEHHbIN TOK, T€HEPUPYEMBbIN CXEMOW I€HEPUPOBAHUs NMEPEMEHHOIO TOKa, W AJIs
Ha4dajla MTHAYKTHUBHOI'O Harp€ea B OTBECT Ha O6H21py>KeHI/Ie TOKOIIPUEMHUKA.

[0022] B omHOM U3 BapUAHTOB OCYIIECTBJEHHUS HACTOSAILIETO H300peTeHus: OJoK
YIPaBJICHUs] MOXET OBbITh JOMOJHUTENBHO CKOH(UIYPUPOBAH IS IMOJYYEHHs] TEMIepaTypbl

TOKOIIPUEMHHUKAa Ha OCHOBE HUMIICAAHCA CXEMbl, B KOTOPYHO IOAAKOT HepeMeHHbIﬁ TOK,
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reHEepUpPYyEeMblIil CXE€MOW MeHEepUpPOBAaHMs NMEPEMEHHOr0 TOKA, U JUJIsl YIIPaBJI€HUs] MHIYKTHBHBIM
HarpeBOM Ha OCHOBE MOJy4€HHON TeMIEepaTyphblL.

[0023] B omHOM U3 BapUAaHTOB OCYIIECTBJEHHUS HACTOALIEro H300peTeHus: OOk
YIPABJIEHUS] MOXKET UMETD T10 MEHbIIEH MEePBbII PEKUM, B KOTOPOM U3MEPSIOT UMIIEAAHC CXEMBI,
B KOTOPYIO NOJAKOT MEPEMEHHBINH TOK, T€HEPUPYEMbI CXE€MOW TN€HEepUPOBAHHUS MEPEMEHHOrO
TOKa, ¥ BTOPOH PeXHM, B KOTOPOM HMIIEJAHC CXEMbI, B KOTOPYIO IMOJAIOT MEePEeMEHHbIH TOK,
reHepHpyeMbIii CXeMOH reHepUpOBaHUs IEPEMEHHOIO TOKa, HE U3MEpPSIIOT.

[0024] B ogHOM M3 BapHAHTOB OCYINECTBJCHHs] HACTOSIIETO M300PETEHUs] YCTPOUCTBO
MOXKET TaKXe COIepikaTh OJOK COeNWHEHHs, CKOH()HUIYpHPOBAHHBIH JUIi BO3MOKHOCTH
COEMHEHUSI C 3aPsITHBIM HCTOYHHKOM 3JIEKTPOITUTAHMS, TIPH 3TOM OJIOK YIIPABJICHUS MOYKET OBITh
JOTOJHUTEIBHO CKOH(PUTYPUPOBAH I padOThI B IEPBOM PEXKHME JI0 TEX IOp, MOKa He MPOHaeT
3apaHee 3aJaHHOE BPEMsI TOC)e OOHAPYKEHHsI, YTO 3aPSAIHBIA UCTOUHHUK JIEKTPONMHUTAHUS ObLI
OTKJIFOYEH OT OJIOKAa COCTMHEHHSI.

[0025] B ogHOM M3 BapHaHTOB OCYINECTBJICHHSI HACTOSIIErO M300PETeHHs YCTPOWUCTBO
MHIYKTUBHOTO HArPEBa MOXKET JAOTOIHUTEIBHO COAEPIKATh KHOIKY, IIPU 3TOM OJIOK YIIpaBIIEHHS
MOXeT OBbITh JOIMOJHHUTENBHO CKOH(PUTYPUPOBAH Ui MEPEX0/a B MEPBBIH PEKUM B OTBET Ha
BBINIOJITHEHUE 3apaHee 3aJaHHON OnepaLuy ¢ yIOMSHYTONH KHOIKOM.

[0026] B ogHOM M3 BapHAHTOB OCYINECTBJCHHS HACTOSLIETO M300PETeHUsl YCTPOWUCTBO
MHIYKTHBHOT'O HArpeBa MOXET JOTOJHUTEIBHO COAEPKaTh KHOIKY; MPH 3TOM OJIOK yIpaBlIeHUs
MOXKET OBITh JIOTOJIHUTENIBHO CKOH(PHUIYPUPOBAH: AJISI 3aIyCKa TaiiMepa TaKuM 00pa3oM, YTOOBI
€ro 3HAa4YeHHE CO BPEMEHEM YBEJINYHBAJIOCh HJIM YMEHbBIIAJOCh OTHOCHTEIBHO HCXOIHOTO
3HAY€HUs, B OTBET Ha MEPEXO B MEPBBIM PEKUM; IUIs TEPEX0/ia BO BTOPOH PEXKUM B OTBET HA TO,
YTO 3HA4YeHHE TaliMepa JOCTUIJIO 3apaHee 3aJaHHOTO 3HA4YEHUs; U BBINOJHEHHE OJHOTO W3
CJIEAYIOIIErO: BO3BpAIlEHHE 3HAYCHUS TaliMepa B UCXOHOE 3HAUEHHE, MPHOIIKEHNE 3HAUYSHHSI
TaliMepa K UICXOIHOMY 3HaU€HUIO, I CABUT 3apaHee 3aaHHOrO 3HAYeHMsl ajibllle OT 3HaUeHUs
TaliMepa B OTBET Ha BBINOJHEHUE 3apaHee 3aJaHHON ONEPaLvy C YIIOMSIHY TOM KHOIKOM.

[0027] B ogHOM M3 BapHAHTOB OCYINECTBJICHHUS HACTOSIIErO M300pPETeHUs YCTPOUCTBO
WHIYKTUBHOTO  HAarpeBa  MOXET  JONOJHUTENbHO  COAep)kKaTh  OJIOK  COEOUHEHUS,
CKOHQUTYPUPOBAHHBIH  JUII  BO3MOXHOCTH  COEIMHEHHUs C  3apsAOHBIM  HUCTOYHHUKOM
3JIEKTPOIUTAHUS, TIPU STOM OJIOK YIIPABJIEHUS] MOXKET OBITh TOTOJIHUTENBHO CKOH(QUTYPUPOBAH
TaKUM 00pa3oM, 4TOOBI HMITEAAHC CXEMBI, B KOTOPYIO MOJAIOT MEPEMEHHBINA TOK, HE H3MEPSUICH,
NIOKa PETHCTPUPYIOT, YTO 3aPsAAHBIN HCTOYHHK 3JIEKTPOITUTAHNS OOHAPYKEH MOJKIIOUEH K OJIIOKY

COCIUHCHUA.



[0028] B omHOM U3 BAapUAHTOB OCYIIECTBJIEHHUS HACTOSALIErO H300peTeHus: OJoK
YIPaBJIEHUS] MOKET OBITh JOTIOJIHUTENBHO CKOH(UTYPUPOBAH AJIsl H3MEPEHHs UMIIEITaHCA CXEMBI,
B KOTOpPYIO NOJAKOT MEPEMEHHBbI TOK, Ha 4YaCTOTE€ PE30HAHCA CXEMbl, B KOTOPYIO MOMAOT
NIEPEMEHHBIN TOK, TEHEPUPYEMBII1 CXEMOI e HepUPOBAHUs IEPEMEHHOIO TOKA.

[0029] B ogHOM U3 BapHaHTOB OCYIUECTBJICHUS] HACTOSIIErO M300PETEHHs YCTPOWMCTBO
WHIYKTUBHOTO HarpeBa MOKET JOMOJHUTENbHO COAEPKaTh MEPBYI0 CXEMy U BTOPYIO CXEMY,
CKOH(UTYPUPOBAaHHBIE JIsl U30MPATENHPHOIO AKTHBHPOBAHHUS C ILIEJBbIO IMOJAYM SHEPTUU Ha
TOKOIIPUEMHHUK, TIPH 3TOM BTOpPasi CXeMa UMeeT OOJIbIINN UMIIEJAHC, YeM MepBasi CXeMa.

[0030] B omHOM U3 BapuUAHTOB OCYIIECTBJICHHUS HACTOSIIErO H300peTeHus: OJIoK
YIPaBJICHUs] MOXET ObITh CKOH(UIYPUPOBAH Ui BBINOJHEHUS WMHAYKTUBHOIO HAarpeBa M
U3MEpPEeHMs] HMIElaHCa CXEMbl C HCIOJb30BAHHEM II€PBOM CXEMbl, KOIZd BBIMNOJHSIOT
VHIYKTUBHbIN HarpeB.

[0031] B nononuenue, 1J1st peLIeHUs] OMMCAHHOM BBIIIIE BTOPO 3a7a4i, B COOTBETCTBUU C
BapHAHTAMH OCYIIECTBJICHHS HACTOSIIEro N300PETeHHSI, IPEIUIOKEH CrIocod paboThl yCTPOICTBA
WHIYKTUBHOTO Harpesa Uil MHAYKTHBHOTO HarpeBa TOKOIPHUEMHHUKA B a3po30Je00pasyrolieM
Marepuaie, COAep KalleM TOKONPHUEMHMK M HCTOYHHMK a’3po30Js. YCTPOMCTBO MHAYKTHUBHOIO
HarpeBa COJEP’KUT. MCTOYHUK 3JIEKTPONMTAHUS, CXE€MY T€HEpPUpPOBaHHsS IMEPEMEHHOIO TOKa,
KoTopass (opMHpyeT MNepeMeHHbI TOK Ha OCHOBE MOIIHOCTH, IIOAaBa€MOW M3 HMCTOYHHKA
3JIEKTPONUTAHMS, U CX€MY MHAYKTHUBHOI'O Harpesa Jjisl UHAYKTUBHOIO HarpeBa TOKOIPUEMHUKA.
Cnocob comepskut: 3Tan 00Hapy KEHHs TOKOIIPUEMHHKA Ha OCHOBE HMITEJaHCA CXEMBI, B KOTOPYIO
NOJAI0T MEPEMEHHBIN TOK, TeHEPHPYEMbIli CXeMOi (POPMHUPOBAHUS TIEPEMEHHOTO TOK, M 3TaIl
HauaJia MTHIYKTHUBHOTO HArpeBa B OTBET Ha OOHAPY KeHHE TOKOIPHUEMHHUKA.

[0032] Takke, Ay pelLIieHHs] OMMCAHHOHN BbIIIe BTOPOW 3aJayd, B COOTBETCTBUM C
BapUAHTAMH OCYIIECTBJICHHUS HACTOSIIETO H300PETEHHSI, TPEIIIOKEHO YCTPOHCTBO HHIYKTUBHOTO
HarpeBa JJisl MHAYKTUBHOIO HAarpeBa TOKOMPHUEMHHKA B a3p030JeodpasyromeM MaTepuae,
cofiepsKalleM TOKONPUEMHUK U MCTOYHUK a’po30isl. YCTPOMCTBO HHAYKTUBHOIO Harpesa
COIEPIKHT: a3p030J1e00pa3YIOLINIA MaTepPHall, HCTOUYHHUK 3JIEKTPONUTAHHMS, CXEMY T'€HEPUPOBAHUS
NEPEMEHHOT0 TOKa, KOTopasi GOpMHUPYET IIEPEMEHHBIH TOK HA OCHOBE MOIITHOCTH, TIOAaBAEMOM 13
UCTOYHHMKA 3JIEKTPONMTAHUS, CXeMy MHIYKTUBHOIO HarpeBa MAJii WHAYKTHMBHOIO Harpesa
TOKOIIPUEMHUKA, U OJIOK ynpasieHus. bJok ynpasneHus CKOHQUTYpUPOBaH ISl OOHAPYKEHUS
TOKONPUEMHUKAa HAa OCHOBE MHMIIEJ]JaHCA CXEMbl, B KOTOPYI0 NOJAIOT IEPEMEHHBIH TOK,
reHepHUpYyeMblii CXeMON reHepUpPOBaHMsl IEPEMEHHOT0 TOKA, U AJIs HayaJla UHAYKTUBHOIO Harpesa

B OTBET Ha OOHAPY>KEHNE TOKOIIPUEMHHKA.
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[0033] dnst perieHUs: ONMMCAHHOMN BBIIIE TPEThEH 3a/1aun, B COOTBETCTBUM C BapUAHTAMU
OCYLIECTBIIEHUs] HACTOSINEr0 HM300peTeHMs, NPeNJIoKeH OJIOK YIpaBieHUs sl YCTPOWUCTBA
WHIYKTUBHOTO HAarpeBa, CKOH(QUTYPUPOBAHHOIO ISl MHAYKTHUBHOTO HarpeBa TOKOIIPHUEMHHKA B
aspo3oseodpasyroIeM MaTepHuaje, COAepsKalleM TOKONPUEMHUK M MCTOYHHUK adpo30ist. biok
yIpaBJIeHUus] CKOH(PUTYPUPOBAH MJIsi 3aBEPIUEHHs] WHAYKTHBHOI'O HArpeBa WM BBITIOJHEHUS
yBenomiieHHst 00 OImMOKe, €CiM TOKONMPUEMHHK 0ojiee He MOKEeT ObITh OOHapy>k€H BO BpeMs
BBITIOJITHEHUSI MHAYKTHUBHOTO HarpeBa.

[0034] B omHOM U3 BapUAHTOB OCYIIECTBJIEHHUS HACTOSILIErO H300peTeHus OJoK
YIPaBJICHUs] MOKET ObITh CKOH()UIYpPHPOBaH I 3aBEPLICHUS HHAYKTUBHOIO HArpeBa, €CIIU
TOKOIIPUEMHUK OoJiee He MOKeT ObITh OOHAPYKEH BO BPEMsI BHITIOJHEHUSI MHAYKTHBHOTO HArPeBa.

[0035] B omHOM U3 BapUAaHTOB OCYIIECTBJIEHUS HACTOSIEro H300peTeHust OJoK
YIPaBJICHUS] MOXKET OBITh JOTIOJIHUTEbHO CKOH(QUIYPUPOBAH AJISI BBIITOJHEHUST YBEOMIICHUST 00
omrOKe OMHOBPEMEHHO C 3aBEPLICHHEM MHAYKTUBHOIO HArpeBa UM MOCIIEe HEro.

[0036] B omHOM U3 BapUAHTOB OCYIIECTBJICHUS HACTOSINErO H300peTeHust OJIOK
YTIPaBJICHUS] MOKET OBITh OTIOJHUTENBHO CKOH(UTYPUPOBAH AJIs1 BO3OOHOBJIEHUS] HHIYKTHBHOTO
HarpeBa, KOrja TOKOIPUEMHHK CHOBa OOHApY»KeH N0 HUCTEUEHMs 3apaHee 3aJaHHOrO BPEMEHH
T1I0CJIe 3aBEPIIEHHS HHAYKTUBHOIO HarpeBa.

[0037] B ogHOM M3 BapHaHTOB OCYINECTBJIEHHS HACTOSLIETO N300pETeHMs] HHy KTUBHBIH
HarpeB MOXeT ObITb CKOH(QHUIYPUPOBAH Ui CIIEAOBAHMUS MNPOQIIIIO HAarpeBa, B KOTOPOM
olpefiesieHa IO MeEHbIIeH Mepe OJHa LiejeBas TeMIepaTypa HarpeBa, COOTBETCTBYOINAs
NPOMEXXYTKY BpPEMEHH, MpH 3TOM OJIOK YIPaBIEHUS MOXET ObITh CKOH(QUIYPUPOBAH st
yIpaBJICHUs] MHAYKTHBHBIM HArpeBOM C JOMYyIIEHHEM TOro, YTO MEXAY 3aBepLICHUEM
WHIYKTHUBHOTO HArpeBa U BO30OHOBJICHHEM HHIYKTHBHOTO HATPEBA TAKXKE MPOLILIIO BPEMSI.

[0038] B omgHOM M3 BapHaHTOB OCYINECTBJIEHUS] HACTOSIIETO U300PETEHHS] WHIYKTHBHBIN
HArpeB MOXKET OBITh CKOH(UIYPHUPOBAH Ui CJIEAOBAHUS MPOQWI0 HArpeBa, B KOTOPOM
ompenesieHa IO MeEHbIIEH Mepe OIHa LeJleBas TeMIepaTypa HarpeBa, COOTBETCTBYIOINAS
NPOMEXYTKY BpPEMEHH, IMpPH 3TOM OJIOK YIPABICHUS MOXKET OBITh CKOH(QUIYPUPOBAH IJIs
yIpaBJICHUs] MHOYKTUBHBIM HArpeBOM C JOMYyIIEHHEM TOro, YTO MEXAY 3aBEepLICHUEM
WHIYKTUBHOTO HAarpeBa U BO30OHOBJICHHEM HHAYKTHBHOTO HArPEBa BPEMEHH HE MPOILILIO.

[0039] B omHOM U3 BapUAHTOB OCYIIECTBJIEHUS HACTOSIIErO H300peTeHust OJIOK
YIPaBJICHUs] MOXKET ObITh CKOH(UTYPUPOBAH ISl BHIMOJHEHUs YBEIOMIIEHHsI 00 omubKe, eciu

TOKOIIPUEMHHUK Oosee He MOKET ObITh O6H21py>K€H BO BPE€MsI BBITIOJTHEHHA HHAYKTUBHOI'O HArpeBa.
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[0040] B omHOM U3 BapUAHTOB OCYIIECTBJEHHUS HACTOSALIErOo H300peTeHus: OJoK
yIOpPaBJIEHUs] MOXKET ObITh JOMOJHUTEIBbHO CKOH(UTYPUPOBAH IJI 3aBEPIICHUS WHAYKTHBHOTO
Harpesa IocCJje BBIMOJHEHUS YBEIOMIIEHUs 00 oLTnoOKe.

[0041] B omHOM u3 BapUAHTOB OCYIIECTBJIEHHS HACTOSIIEro u300peTeHust OJIOK
yTpaBJIeHUs] MOXKeT ObITh CKOH(QUIYPUPOBAH JJIsl HE3aBEPLICHUsS WHAYKTUBHOTO HArpeBa, eCiu
TOKOTIPUEMHUK CHOBa OOHApYyKEH TOCje yBeAOMJeHHs 00 oOmubOke u 10 3aBepLICHHS
WHIYKTHBHOI'O HarpeBa.

[0042] B ogHOM M3 BapHaHTOB OCYINECTBJIEHUS] HACTOSIIETO U300PETEHUS] WHAYKTHBHBIN
HarpeB MOKeT ObITh CKOH(UIYPUPOBAH IJIsi CJIENOBaHUS MPOQIII0 HAarpeBa, B KOTOPOM
ompejeNieHa MO MEHbIIEeH Mepe OJHA IeJieBasl TeMIlepaTypa HarpeBa, COOTBETCTBYIOINAS
MPOMEXKYTKY BpPEMEHH, TPU 3TOM OJIOK YIPABJIEHUS MOXKET ObITb CKOH(UTYPHPOBAH TaKHM
o0Opa3om, 4ToOBI TIEPUON BPEMEHH OT MOMEHTA, KOrJa TOKOMPUEMHHUK Oojiee He MOMKET ObITh
oOHapyKeH, 1O MOMEHTa, KOrJa TOKONPUEMHHUK CHOBa OOHApy»KeH, He BJIMsI Ha OOIIyIo
IUTUTETHFHOCTD TIPOQ UIISl HArpeBa.

[0043] B ogHOM M3 BapHAHTOB OCYIIECTBJICHHUS] HACTOSIIIETO N300PETEHHS] HMHIYKTHBHBIH
HarpeB MOXKeT ObITh CKOH(UIYPUPOBAH JJIsl CJIENOBaHUS MNPO(III0 HarpeBa, B KOTOPOM
ompenesieHa IO MEHbIIeH Mepe OJIHA IeJieBas TeMIlepaTypa HarpeBa, COOTBETCTBYIOINAS
MPOMEXKYTKY BPEMEHHU, IMPU 3TOM OJIOK YIpaBICHUS MOXKET ObITh CKOH(DHUTYpUpOBaH IS
yAJIUHEHUs] Mpoduiisi HarpeBa B 3aBUCHMOCTH OT IEpPUOJAa BPEMEHH OT MOMEHTa, KOoraa
TOKOIIPUEMHUK OoJiee HEe MOXeT ObITh OOHApY’KEH, 10 MOMEHTA, KOr/ia TOKOMPUEMHHK CHOBA
OOHapy KeH.

[0044] B nononHeHue, sl pEIIeHHs] OITMCAHHOM BBIIIE TPEThEH 3a4a4H, B COOTBETCTBUH
C BapuaHTaMH OCYINECTBJCHHS HACTOSIIEr0 HW300peTeHusi, TMPEeNJIOKEHO YCTPOUCTBO
WHIYKTUBHOTO HArpeBa, COIEpsKallee. HCTOYHHMK JJIEKTPOIUTAHUS, CXE€My TIe€HEPUPOBAHMSI
MEePEeMEHHOTO TOKa, KOTopasi opMupyeT nepeMeHHbIH TOK Ha OCHOBE MOIITHOCTH, MTOAaBaeMOH 13
UCTOYHHMKA 3JICKTPOTMTAHUS, CXEMYy WHIYKTUBHOTO HArpeBa JJii WHAYKTHBHOIO Harpesa
TOKONPHUEMHHUKA, COIEPIKAILIETrOCs B a3p030J1e00pa3yroieM MaTepuae, u 010K yrnpasieHus. biok
yIpaBJIEHHs JTOMOJHUTENBHO CKOH(PUTYpUPOBaH 1jIsi OOHAPYKEHUST TOKONMPHEMHHUKAa Ha OCHOBE
UMIIeTaHCa CXEMBI, B KOTOPYIO MONAIOT IePEMEHHbBIN TOK, TeHEPUPYEMbIi CXEMOU reéHEPUPOBAHHSI
MEPEMEHHOTO TOKA.

[0045] B omHOM U3 BapUAHTOB OCYIIECTBJICHHUS HACTOSILIErO H300peTeHus: OJoK
yIOPaBJIEHUs] MOXET OBbITh JTOMOJHHUTENbHO CKOH(OUIYPUPOBAH MJI TMOJIyYEHHUS TEeMIEpaTypbl

TOKOIIPUEMHHUKAa Ha OCHOBE HUMIICAAHCA CXEMbI, B KOTOPYHO IIOAAKOT HepeMeHHbIﬁ TOK,



TE€HEPUPYEMBI CXE€MOW T'€HEPUPOBAHUsl MEPEMEHHOIO TOKA, U I YNPaBJIEHUsS WHAYKTUBHBIM
HarpeBOM Ha OCHOBE MOJyY€HHON TEMIEPATYPBhI.

[0046] B nonosnHeHue, s peLIeHMs] OITMCAHHON BbILIE TPEThEH 3a1a4uk, B COOTBETCTBUU
C BapUAHTAMHU OCYIIECTBJIEHUS HACTOSILIEr0 HM300peTeHHs, TMPEeIIOKEHO YCTPOMCTBO
WHAYKTUBHOTO HArpeBa, COAep’Kallee. MCTOYHUK BJIEKTPONUTAHMs, KOTOPBIA IOJAET
SJIEKTPOSHEPTUIO  JJIi  HMHAYKTUBHOTO  HarpeBa TOKOINPUEMHHKA, COAEp’KaIlerocs B
aspososieoOpasyrolleM MaTepuale, U OJIOK yrnpasjeHus. bOK yrpaBiieHHs CKOH(PUTYPUPOBAH
U1 3aaHusl  JIOCTYIIHOTO KOJIMYECTBA €IMHUL, SBJAIOLIETOCS KOJUYECTBOM €AWHULL
a3po30Jie00pas3yroIero MaTepuaia, KOTOpoe MOKET ObITh HATPETO MPU MOMOINU HHIYKTHBHOTO
HarpeBa 10 TNepe3apsAKU HCTOYHUKA 3JICKTPONMUTAHMS, MCXONs U3 OCTaTOYHOIO YPOBHS B
WCTOYHUKE DJICKTPONUTAHMS. W JIs 3aBEPIICHUS WHIAYKTHBHOIO HAarpeBa M YMEHBLICHUS
JNOCTYIHOTO KOJIMYEeCTBA CTEPIKHEW, €CJM MO MEHbIIeH Mepe 4acTh a’po30Jie00pasyroIero
Matepuaia Oojiee He MOKeT OBITh OOHAPYKEHA BO BPEeMsl BHIITOJIHEHUSI MHAYKTUBHOTO Harpesa.

[0047] B nonosnHeHue, sl pEIICHHs] OITMCAHHOM BBIIIE TPEThEH 3a1a4i, B COOTBETCTBUU
C BapuaHTaMH OCYINECTBJICHHsS HACTOSALIETO HW300peTEeHUs, TMPEeNioKEHO YCTPONCTBO
MHAYKTUBHOIO HArpeBa, COAEpJKallee. MCTOYHUK JJIEKTPONUTAHUS, KOTOPBIA MOJAET
3JIEKTPOIHEPIHIO JJIsi MHIAYKTUBHOTO HArpeBa MO MEHbINEH Mepe YacTH a’3po30Jie00pasyroIero
Marepuaa; u OJIOK ympasyieHus. biok yripaBieHust CKOHQUTypupOBaH AJist 3a1aHUsT JOCTYITHOTO
KOJINYECTBA €IMHMLI, SIBJISIOLIETOCS KOJUYECTBOM EAMHHMII adp030sie00pas3yrolero Marepuana,
KOTOPOE MOKET ObITh HArPETO MPH MOMOLIM UHAYKTUBHOIO HArpeBa A0 Nepe3apsiiki UCTOYHHUKA
SJEKTPONUTAHUSA, UCXO/S U3 OCTATOYHOI'O YPOBHsI B UCTOYHUKE DJIEKTPONUTAHUS, U €CJIH, TTOCIe
TOTO KaK TOKOMPUEMHHUK OoJjiee He MOT ObITh OOHAPY3KEH BO BPEMs BBIMOJHEHUs HHIYKTHBHOTO
HarpeBa, TOKOMPUEMHHK OOHAPYKUBAKOT CHOBA, JUIsl POAOKEHUS MHAYKTUBHOTO HArpeBa U He
YMEHBIIEHHUS JOCTYITHOIO KOJINYECTBA €IUHULI.

[0048] B nonosHeHue, sl pEIICHHs] OITMCAHHOM BBIIIE TPEThEH 3a1a4M, B COOTBETCTBHU
C BapuUaHTaMH OCYINECTBJICHUS HACTOSINErO HM300pEeTeHUs], MPEeIIOKeH Crocod padoThl
yCTPOUMCTBA WHAYKTUBHOTO HArpeBa, CKOH(QUIYPUPOBAHHOTO JUIsi WHAYKTUBHOTO Harpesa
TOKOMPUEMHHUKA B a3P030JIe00pasyroleM MaTepuase, ConepskameM TOKOMPUEMHUK U UCTOYHHUK
asposoiiss. Croco0 CONEepsKUT 3Tam 3aBepLICHHs] WHIYKTUBHOTO HArpeBa WJIM BBIOJHEHUS
yBeOMJIEHHsI 00 OIMOKe, €CIM TOKONMPUEMHHK Oojiee He MOKET ObITh OOHapy>k€H BO BpeMs
BBITIOJIHEHUSI MHAYKTUBHOIO HArpeBa.

[0049] Taxske, nns pelleHHs] ONUCAHHOW BbILIE TPETbEH 3aAayud, B COOTBETCTBUH C
BapHaHTAMH OCYIIECTBJIEHHUS] HACTOSLIETO U300peTEH NS, MPEIIOKEHO YCTPOHCTBO HHAYKTUBHOTO

HarpeBa JJs1 MHAYKTUBHOIO HarpeBa TOKONMPUEMHHKA B a’3po030Jeo0pasyrolieM MaTepuale,
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COZAEpIKAIlEeM TOKONPUEMHUK M MCTOYHMK a3p030Js. Y CTPOHCTBO MHAYKTUBHOIO Harpesa
COZEPKUT: a3p030J1e00pa3yIOLINH MaTepHall, ICTOUYHHUK 3JIEKTPONUTAHMS; CXEMY F'€HEpUPOBAHUS
MePEeMEHHOT0 TOKa, KOTopasi popMupyer nepeMeHHbIH TOK Ha OCHOBE MOIITHOCTH, ITIOAaBaeMOH 13
HMCTOYHUKA OBJIEKTPOIUTAHUSA, CXE€My MHAYKTUBHOIO Harpesa [Jil HWHAYKTUBHOTIO Harpesa
TOKOIIPUEMHUKA, M OJIOK ympasieHusi. biok ympaBieHus CKOHQUIypHpPOBaH sl 3aBEPIICHUS
WHIYKTHBHOI'O HArPEBa WUJIH BBIMOJHEHUs YBEIOMIIEHHsS 00 OIMOKe, eCiM TOKOIPUEMHHK OoJiee
HE MOKeT ObITb OOHAPY?KEH BO BPEMsI BHIITOJIHEHUSI MHAYKTUBHOI'O HarpeBa.

[0050] [Anst perieHust OMUCAaHHOM BBIIIIE YETBEPTOM 3a/1a4H, B COOTBETCTBUHU C BapHAHTaAMU
OCYIECTBJICHHSI HACTOSILIETO U300pETEH U, MPEJIOKEHO YCTPOHCTBO HHIYKTUBHOTO HArPeBa JIsl
HarpeBa a’po30J1e00pa3yroIIero MaTepraa, CoAepKalero TOKONPUEMHHUK U HCTOYHUK a3PO30JIs.
YCTpOHCTBO MHAYKTUBHOTO HAarpeBa COIEPKUT CXEMY, CONEPIKAIIYI0 MHAYKTOp IJi Harpesa
TOKONPUEMHHUKA NMPU MOMOLIU UHAYKTUBHOIO HarpeBa. TOKONMPHUEMHHUK HArpeBarOT NPHU MOMOLIN
pe’KMMa HarpeBa, COCTOALIEr0 M3 MHOXecTBa (pas, mpu 3TOM HacTOTa NMEPEMEHHOTO TOKa,
MOAABAEMOr0 Ha HMHAYKTOP, OTJIHUYAETCS MO MEHbBIIEH Mepe B HEKOTOPBIX M3 YIIOMSHYTOIO
MHOKeCTBa (a3.

[0051] B omHOM M3 BapuUaHTOB OCYIIECTBJICHHS HACTOSILIETO M300PETEHUS] B PEKIME
MIPEABAPUTENIBHOIO HarpeBa AJIsl MPEABAPUTENIBHONO HArpeBa TOKONPUEMHHMKA, BBINOJHIEMOIO
nepen peXuMOM HarpeBa, 4acToTa MEPEMEHHOI0 TOKa PaBHA YaCTOTE PE30HAHCA CXEMBI.

[0052] B omHOM M3 BapuUaHTOB OCYIIECTBIIEHHS] HACTOSILIErO H300pPETEHHUS B PEKUME
MIPEABAPUTENILHOIO Harpesa AJjisl NMPEABAPUTENILHONO HAarpeBa TOKONPUEMHHMKA, BBIMOJHIEMOIO
nepea pekKMMOM HarpeBa, 4acTOTy MEPEMEHHOr0 TOKa KOH(MUIYpPHPYIOT KaK MAaKCHMAJIbHO
NPUOJIMIKEHHYI0 K 4YacTOTE PE30HAHCA CXEMbI MO CPaBHEHHIO ¢ MHOKECTBOM (ha3 B PEeKUME
Harpesa.

[0053] B omHOM W3 BapuUaHTOB OCYINECTBJICHHS HACTOSILIETO HM300PETEHUS B PEKHME
HarpeBa 4acToTa MePEeMEHHOr0 TOKa MOXKET OBITh JIF00O0H YaCTOTOH MOMHUMO YaCTOThI pE30HAHCA
CXEMBI.

[0054] B omHOM W3 BapUAHTOB OCYIIECTBIICHUS HACTOSIIErO W300pPETEHHs] YacTOTY
MEPEeMEHHOTO TOKAa YBEJIUYHBAKOT MPHU MPOXOKIECHUU Yepe3 MHOMKECTBO (a3, COCTABJISIOIINX
PEXUM HarpeBa, MPU BTOM 3aTSDKKY MOJIb30BATENl PETHUCTPUPYIOT HA OCHOBE H3MEHEHUS
MEPEMEHHOI0 TOKa WJIM U3MEHEHUSI UMIIEAAHCA CXEMBL

[0055] B omHOM W3 BapHUAaHTOB OCYIIECTBJICHUS HACTOSIIETO H300PETEHUsS HYacCTOTY
MEPEeMEHHOTO TOKa YBEJIMYUBAIOT B OOJIACTH YACTOT, JIEJKAIIEH BbIIIE YaCTOThI PE30HAHCA, MPH

MPOXOKACHHUU YE€PE3 MHOXKECTBO (1)213, COCTAaBJIAOIIUX PCXKHUM Harpena.
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[0056] B omHOM H3 BapuUAaHTOB OCYIIECTBJICHUS HACTOSIIEr0 H300pPETEHHs] YacTOTy
MEPEeMEHHOTO TOKa YBEJIMYMBAIOT B OOJIACTH YAaCTOT, JIeKAIIEeH HIKE YaCcTOThl PE30HAHCA, MPH
MIPOXOXKACHNUHU Yepe3 MHOKECTBO (pa3, COCTABIISIFOIINX PEKUM HarpeBa.

[0057] B omHOM W3 BapUaHTOB OCYIUIECTBJICHHS HACTOSLIETO H300pETEHHsI YacTOTy
MEPEMEHHOT0 TOKa YMEHBINAIOT NPU MPOXOKACHUH 4Yepe3 MHOXKECTBO (a3, COCTABISIOLIMX
pPEeKUM Harpena.

[0058] B omHOM W3 BapuUAaHTOB OCYINECTBJEHHS HACTOSILIETO HM300PETEHUS B PEKUME
nay3bl Ui OXJIQXKACHUS] TOKOIIPUEMHHUKA, BBITIOJHIEMOM MEXIY PEKUMOM TMPEIBAPUTEITHLHOTO
HarpeBa U peXUMOM Harpesa, 4aCcToTa IEPEMEHHOI0 TOKA PaBHA 4aCTOTE PE30HAHCA CXEMBL

[0059] B ogHOM M3 BapHaHTOB OCYINECTBJICHHSI HACTOSIIETO M300PETEeHUs] YCTPOUCTBO
WHAYKTUBHOTO HAarpeBa IOMOJIHUTEIbHO COAEPKUT UCTOUHUK BJIEKTPOMUTAHUS. Y TIOMSIHYTas
CXeMa COAEPKUT CXEMy MapajuleIbHOrO COCAUHEHMs], COAEPKALIYI MEPBYK CXEMY U BTOPYIO
CXeMY, PaCTIOJIOKEHHbBIE TAPAIIIETHBHO MEKAY HCTOYHUKOM 3JIEKTPOIUTAHUS U HHIYKTOPOM, TIPH
5TOM MEPBYIO CXE€MY HUCHOJIb3YIOT JUIA HarpeBa TOKONPHUEMHHKA, & BTOPYK) CXE€MY HCHOJIb3YIOT
JUTSL TIOJTyY€HUs 3HAYEHUs1, CBSI3aHHOTO C BJIEKTPUYECKUM COMPOTHUBJICHUEM WJIM TEMIEPATYPOU
TOKOIIPUEMHHUKA. Y TIOMSHYTYIO BTOPYIO CXE€MY HCIOJIb3YIOT B PEKUME May3bl.

[0060] Anst perieHust OMUCAHHOM BbILIE YETBEPTOM 3a/1a4H, B COOTBETCTBUU C BapHAHTaMU
OCYIECTBJICHHsI HACTOSILIETO N300peTEeH NS, MPEIJIOAKEHO YCTPONCTBO HHAYKTUBHOTO HArpeBa JIst
Harpesa a’po30J1e00pasyroIero MaTepuaa, CoaepKaliero TOKONPUEeMHUK U UCTOYHHK a3PO30JIsL.
VYCTpOHCTBO MHAYKTUBHOTO HArpeBa COAEPIKUT CXEMy, COMAEPIKAIlyl0 HUHAYKTOp IUIsl Harpesa
TOKOIIPUEMHHUKA NIPU MOMOIIY UHAYKTUBHOIO Harpesa. TOKONMPUEMHMK HAarpeBaroT MPU MOMOIIHU
pe’KMMa HarpeBa, COCTOSLIEr0 M3 MHOXecTBa (pas, Mpu 3TOM HACTOTa MEPEMEHHOTO TOKa,
MOJIaBAEMOT0 Ha UHAYKTOP, MOCTOSIHHA B TEUEHHE YIIOMSIHYyTOrO MHOKeCTBa (has3.

[0061] B omHOM W3 BapWaHTOB OCYINECTBJEHHS] HACTOSIIEr0o H300pPETeHHs] 4YacToTa
MEPEMEHHOr0 TOKA PaBHA YACTOTE PE30HAHCA YIIOMSHYTOM CXEMBI.

[0062] B omHOM W3 BapuUAaHTOB OCYINECTBJICHHS HACTOSIIETO M300PETEHUS B PEKIME
nay3bl sl OXJIAKIAEHUSI TOKOTIPUEMHHKA, TOCIIE MPEIBAPUTEIbHOTO HarpeBa TOKOMPUEMHHKA,
BBITNIOJIHIEMOIO Mepe]] PeKUMOM HArpeBa, 4acToTa MEPEMEHHOrO TOKAa paBHA 4acTOTE PEe30HAHCA
CXEMBL.

[0063] B ogHOM M3 BapHaHTOB OCYIIECTBJICHHSI HACTOSIIETO M300PETEeHUs] YCTPOUCTBO
WHAYKTUBHOTO HAarpeBa IOMOJIHUTEIbHO COAEP’KUT UCTOUHUK BJIEKTPONMUTAHUS. Y TIOMSIHYTas
cxema AOIMOJHUTENBHO COAEP>KUT CXEMy IMapajljieIbHOrO COECAUHEHHUs, COAEPKALYH MEPBYIO
CXEMYy U BTOPYIO CXEMY, PACTIOJOKEHHbBIE MapalIeIbHO MEXy UCTOUYHUKOM 3JIEKTPONUTAHUS U

UHAYKTOPOM, IIPU 3TOM MEPBYIO CXEMy HUCIOJB3YHOT IJII HAarpeBa TOKONPUEMHHKA, a BTOPYIO
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CXEeMy HCIOJIB3YIOT AJIsl MOJy4YEHUs] 3HAYEHUs], CBSI3aHHOIO € 3JIEKTPUYECKUM CONPOTUBJICHUEM
UJIM TEMIIEPATyPO TOKOIIPUEMHUKA. Y IOMSIHYTYIO BTOPYIO CXEMY MCIOJIb3YIOT B PEKUME May3bl.

[0064] B omHOM U3 BapHaHTOB OCYIIECTBJIEHUS HACTOSLIETO M300PETEHHsS], B PEXKIME
HarpeBa, HarpeB TOKOIPUEMHHKA IPUOCTAHABJIUBAIOT, €CJIA OINPENEIeHO, 4YTO TeMIlepaTypa
TOKOIIPUEMHUKA TOCTUIJIA IO MEHbIIIEH Mepe 3apaHee 3alaHHON TeMITepaTyphl.

[0065] B ogHOM M3 BapHAHTOB OCYIIECTBJEHHS HACTOSLIETO M300PETEHUST YCTPOUCTBO
WHAYKTUBHOI'O HAarpeBa JONOJIHUTEIBHO COAEPKUT HUCTOUHUK DJIEKTPONUTAHUA. Y IOMSHYTast
cxema AOMOJHUTENBHO COAEP>KUT CXEMy MapajijIeIbHOrO COCAUHEHHUs], COAEP>KALYI MEPBYIO
CXEeMYy U BTOPYIO CXEMY, PACMOJOKEHHbIE MAPAJIENIbHO MKy UCTOYHUKOM 3JIEKTPONUTAHUS U
WHAYKTOPOM, NPU 3TOM MEPBYIO CXEMy HCIOJB3YIOT AJIi HArpeBa TOKONPUEMHMKA, a BTOPYIO
CXEeMy UCIHOJB3YIOT AJIs1 MOJNYYEHUs] 3HAYEHHUs], CBSI3aHHOIO C BJIEKTPUYECKUM CONPOTUBJICHUEM
WM TEMIEPaTypor TOKONpueMHUKa. Temneparypy TOKOIPUEMHUKA OTCIEKUBAIOT NPU MOMOLIN
YIOMSIHYTOH BTOPOM CX€MBI, KOTJ]a HarpeB TOKONPHUEMHHKA TPUOCTAHOBJIEH.

[0066] B omHOM W3 BapHAHTOB OCYIIECTBJICHUS HACTOSIIErO M300PETEHUS, B PEKUME
HarpeBa, HarpeB TOKONPHEMHHUKA IPHU MOMOIIH YIIOMSHYTOH NEPBOI CXEMbI BO30OHOBIISIFOT, €CITH
ONPENENIEHO, YTO TEMIIEpaTypa TOKONIPHUEMHHKA CTajla HUXKE 10 MEHbIIIEN Mepe 3apaHee 3a1aHHOU
TEMIIepaTyphl.

[0067] B omHOM W3 BapHAaHTOB OCYIIECTBJICHUS HACTOSLIETO MU300PETEHHs], B PEXKIME
Harpesa, HarpeB TOKONPHEMHHKA MPHU ITOMOLIH YIIOMSIHYTOH MEepBOi CXeMbl BO3OOHOBIISIIOT, €CIN
OTpEeAENIeHO, YTO TEeMIIepaTypa TOKONPUEMHHKA CTaja HMKE YINOMSHYTOHW 3apaHee 3aJaHHOU
TEMIIepaTypbl Ha 3apaHee 3aJaHHYI0 TEMIIEPaTypy.

[0068] B ogHOM M3 BapHaHTOB OCYIIECTBJIEHUS] HACTOSIIErO U300PETEHUST YIIOMSHYTasI
cXema JOTMOJHUTENBHO COAEPKUT CXEMy T'€HEPHUPOBAHUS MEPEMEHHOIO TOKA, PACHOJIOKEHHYIO
MEXAY CXEMOU NapajlIeIbHOrO COSUHEHNsI U UHAYKTOPOM, U MEXAY CXEMOM NapaijieNbHOro
COEUHEHUs] M MCTOYHHUKOM J3yiekTponuTaHus. (CxeMa TIeHepUpOBaHUS IEPEMEHHOIO TOKa
COZEPKUT TPETUI NEepeKIroYaTenb. TpeTuil nepexIodaTesNb NepeKIovatoT C 3apaHee 3a1aHHbIM

NEPHUOAOM, KOTraa HArpe€B TOKOIMPHUEMHNKA ITPHUOCTAHOBJICH.

Kpartkoe onucanue yeprexen
[0069] @ur. 1 mnpencraBisier coboit 00myw OJIOK-CXeMy, HUTFOCTPUPYIOLIYIO
KOH(UIypauuo yCTPOHCTBA MHAYKTUBHOIO HarpeBa B COOTBETCTBHH C OJAHHUM W3 BapPHAHTOB

OCYILIECCTBJICHUS HACTOSALIETO I/1306peTeHI/I$I.
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dur. 2 mpencrasisier CoOO0OM OJIOK-CXeMy, WJLTIOCTPUPYIOIIYIO CXEMOTEXHUYECKYIO
CTPYKTYpPY YCTPOINCTBa HHAYKTHUBHOI'O HArpeBa B COOTBETCTBUM C OJHMM U3 BapHAHTOB
OCYLIECTBIIEHUs] HACTOSIIEr0 N300 peTEHMS.

dur. 3 mpencraensier co0oOi  rpaUKH, MPUHLUUIHAIBHO HWUTIOCTPHUPYIOLIHE
COOTHOILEHHE MEeXJy HalpsDKeHUEM, I0JlaBaeMbIM Ha BBIBOA 3aTBOpa mepekodarens Qi mim
BbIBOA 0a3bl nmepekittovaress 2, HanpsKeHUeM, TIOAaBaeMbIM Ha BBIBOJ 3aTBOPA MEPEKITI0YATEIsI
Qs, Tokom IDC u Tokom IAC, ¢ oTcueTom BpeMeHH t 10 TOPU30HTAIbHONU OCH.

@ur. 4 npencrapisieT coO0i OJOK-CXeMy alrOpUTMa JJisi IPUMEPA OTEPALHil B PEKUME
SLEEP («con»), UCTIONHAEMBIX OJIOKOM YIpPAaBIEHHUS B YCTPOHCTBE WHAYKTUBHOI'O HArpeBa B
COOTBETCTBHUH C OTHHM U3 BAPUAHTOB OCYIIECTBIEHHS HACTOSIIETO H300PETEHHS.

@ur. 5 npencrapisier codoil OIOK-CXeMy alTOpUTMa JJIsl MPUMEpPA OMEPALNi B PEKUME
CHARGE («3apsinkay), HCTIONHAEMBIX OJIOKOM YIIPaBJICHHS B YCTPONCTBE MHAYKTUBHOTO HArpeBa
B COOTBETCTBHH C OHUM U3 BAPUAHTOB OCYLIECTBICHHS HACTOSIIErO H300PETEHMSL.

Qur. 6 mnpexncramiser co0O rpaduK, WLIFOCTPUPYIOMUN TOCTYIHOE KOJHYECTBO
CTEPIKHEN.

@ur. 7 npencrasisier coOoi OJIOK-CXeMy alTOpUTMa JJisl IPUMepa OCHOBHBIX OTIepaLHid
B pexume ACTIVE («akTUBHO»), HCIONHAEMBIX OJOKOM VIpPAaBICHUS B YCTPOHCTBE
MHIYKTUBHOTIO HAarpeBa B COOTBETCTBUU C OAHHMM U3 BAPUAHTOB OCYILECTBJIEHUS HACTOSLIETO
n300peTeHus.

@ur. 8 mpexncrasisier cobol OJOK-CXeMy ajiropuTMa JJisi pUMepa BCIOMOTAaTeIbHBIX
onepauuii B pexxume ACTIVE («akTHBHOY), HCIIONHSAEMBIX OJIOKOM YIPaBJICHUS B YCTPOUCTBE
MHIYKTUBHOTO HarpeBa B COOTBETCTBUU C OJHHM W3 BAPHUAHTOB OCYIIECTBIIEHUS HACTOSIIETO
U300peTeHus.

dur. 9 mnpencraBisier coOoil OJOK-CXeMy ajNropuTMa i MpUMepa OCTaTbHBIX
BcriomorarenbHbiX B pexknme ACTIVE («akTUBHO»), MCHOJHSIEMBIX OJIOKOM YTPAaBJICHUS B
yCTpPOICTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUM C OJHUM W3 BapHAaHTOB OCYILECTBIEHUS
HACTOSIIETO U300PETEeHUSI.

@ur. 10 npencrapisieT cobol OJIOK-CXeMy aJropuT™Ma JJisl IPUMEPa OCHOBHBIX OMeparuii
B pexkume PRE-HEAT («npemBapuTenbHBI Harpesy), UCIONHAEMBIX OJIOKOM VIPABICHUS B
yCTpPOICTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUM C OJAHMM M3 BAapHAaHTOB OCYILECTBIEHUS
HACTOSIIETO U300PETEHUSI.

@ur. 11 npencrapnsier coboii 6JI0K-CXeMy aJropuT™Ma JJisi IPUMeEpa OCHOBHBIX OIeparvii

B pexume INTERVAL («may3a»), wucnojHseMbIx OJOKOM VIpaBJI€HUS B YCTPOWCTBE
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MHIYKTUBHOIO HarpeBa B COOTBETCTBUU C OAHHUM W3 BAPUAHTOB OCYILECTBJIEHUS HACTOSLIETO
n300peTeHus.

@ur. 12 npencrasnser coboil O0K-cxeMy alropuTMma i MpuMepa OCHOBHBIX ONeparii
B pexkume HEAT («HarpeB»), HCTIIONHSAEMbIX OJIOKOM YIIPaBJIEHUS B YCTPOHCTBE WHIAYKTUBHOIO
Harpesa B COOTBETCTBUH C OZIHUM U3 BAPHUAHTOB OCYLIECTBJICHHS HACTOSIIETO H300pETEeHHS.

@ur. 13A mnpencraBisger coboit OJOK-CXeMy airoputMa il NpUMepa OIepanuii,
BBINOJIHSIEMBIX B OTBET HAa OOHAPYKEHHE TOKONPHEMHHKA, OJIOKOM YIPABJICHHS B YCTPOWCTBE
MHYKTUBHOI'O HarpeBa B COOTBETCTBUU C OJHHMM W3 BAPUAHTOB OCYIIECTBIIEHUS HACTOSIIETO
U300peTeHMs.

@ur. 13B npexncrasnser coboil OJOK-CXeMy alropuTMa JUJIsl €Ile OJHOrO MpUMepa
orepauui, BBIIOJHIEMBIX B OTBET Ha OOHApy)KEHHE TOKOMPHUEMHHKA, OJIOKOM YIIPaBIIECHHS B
yCTpPOICTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUM C OJAHUM W3 BAapHAHTOB OCYILECTBIEHUS
HACTOSIIETO U300PETEHUSI.

@ur. 13C mnpencrasisier cobol OJOK-CXeMy alropUTMa JUJIsl €Ile OOHOrO MpUMepa
orepaLui, BBIOJIHIEMBIX B OTBET Ha OOHApy)K€HHE TOKONMPHUEMHHKA, OJIOKOM YIIPaBIIEHHS B
yCTpPOICTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUM C OAHMM W3 BAPHAHTOB OCYILECTBIEHUS
HACTOSALIETr0 U300PETEHNUS.

@ur. 13D mpencrasisier coOoil OJOK-CXeMy alropuTMa Ijisi elle OJHOro MpUMepa
oreparyi, BBINOJHSIEMbIX B OTBET Ha OOHAPY)KEHUE TOKONPHUEMHHKA, OJIOKOM yIpaBleHUS B
yCTPOMCTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUM C OAHMM M3 BAPHUAHTOB OCYILECTBIEHUS
HACTOSIIIEro U300peTeHus.

@ur. 13E npencraBisier coOoii ONOK-CXeMy ajropuTMa JJisl €lle OJHOro MpUMepa
ornepauuii, BBINOJHIEMBbIX B OTBET Ha OOHApy)KEHHE TOKOMPHUEMHHKA, OJIOKOM YIIpaBIICHHS B
yCTPOMCTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUM C OAHUM W3 BAapHAHTOB OCYILECTBIEHUS
HACTOSILIETO U300PETEeHUSI.

@ur. 14 npexncrasisier co0oil OJIOK-CXeMy, WUTFOCTPUPYIOIYO Tpaduk IUIs mpuMepa
M3MEHEHUs TeMIIepaTypbl TOKOIIPHUEMHHUKA B YCTPONCTBE MHIYKTUBHOIO HArpeBa B COOTBETCTBUU
C OTHUM M3 BaPUAHTOB OCYIIECTBJICHUS HACTOSIIETO H300pETeHNUSI.

@ur. 15 npencrasisier coboil ONIOK-CXeMy alropuT™Ma AJisi IpUMepa BCIIOMOTAaTEIbHBIX
onepaumii B pexkume PRE-HEAT («mpenBapurenbHblii HarpeB») wim B peskume HEAT
(«HarpeB»), HCIOJNHSAEMBIX OJIOKOM YIIPaBJIEHHs B YCTPOHCTBE HHAYKTHBHOIO HarpeBa B
COOTBETCTBHUH C OAHUM U3 BAPUAHTOB OCYILIECTBJICHHS HACTOSIIETO H300PETEHMS.

Qur. 16 mpencraisier cobol OJIOK-CXeMy ajiroputMa i €lle OJHOro IMpuMepa

BcrioMorarenbHbx onepaunii B peskume PRE-HEAT («npeaBapuTenbHbI HarpeB») HIN B
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pesxxume HEAT («Harpes»), UCIONHAEMBIX OJIOKOM YIIPaBIEHHS B YCTPONHCTBE MHIYKTHBHOI'O
HarpeBa B COOTBETCTBHM C OJHUM W3 BAPHAHTOB OCYIIECTBIIEHHUS HACTOALIETO H300PETEHUS.

@ur. 17 npencrasnser coOoit OIOK-CXeMy, UJUTIOCTPUPYIOLIYIO 3KBHUBAJICHTHBIE CXEMBbI
ais nocienosatesnbHoi RLC-cxeMbl.

@ur. 18 mpeacrasnser cobol OJIOK-CXeMy, WILTIOCTPUPYIOIIYIO YKBUBAJICHTHBIE CXEMBI
st mocnenosatenbHol RLC-cxeme Ha 4acToTe pe30HaHca.

@ur. 19 npexacrasisier OO0l rpaduky, WILTFOCTPUPYIOIIUE COOTBETCTBYIOLINE IPUMEPHI
U3MEHEHHUs TeMIepaTypbl TOKONPHEMHHKAa B HUHAYKTUBHOM HarpeBarejle, YacTOTHI
MEPEKJIIOYEHUs] CXEMbl T€HEpUPOBAaHUS NEPEMEHHOTO TOKAa, a TakXKe MMIIeJJaHCa CXEMBbl, B
COOTBETCTBHUH C OTHUM U3 BAPUAHTOB OCYIIECTBJICHHS HACTOSIIETO H300PETEHHS.

@ur. 20 npexacrasisieT coO0H rpadukH, WILTFOCTPUPYIOLINE COOTBETCTBYIOIINE IIPUMEPHI
U3MEHEHHUs TeMIlepaTypbl TOKONpPHEMHHKAa B HHAYKTUBHOM HarpeBaTelle, YacTOThI
NEPEKJIIOUEHUs] CXEMbl T'€HEpUPOBAaHUS IEPEMEHHOIO TOKa, a TakKe MMIIeJJaHCa CXEMBbl, B
COOTBETCTBHUH C OTHUM U3 BAPUAHTOB OCYIIECTBIEHHS HACTOSIIErO N300PETEHHS.

@ur. 21 mnpexacraBnser coOoil OJIOK-CXeMy aJlropuTMa [Uisl TpUMepa OIleparuii
UCTIOJIHSIEMBIX OJIOKOM YIIpaBJIeHHUs B MHAYKTHBHOM HarpeBartesie, IPEUMYIIEeCTBEHHO B PEXXIME
HEAT («HarpeB»), B COOTBETCTBUM C OJHHUM M3 BAPUAHTOB OCYIIECTBIEHHS HACTOSILIErO
N300peTeHHs.

@ur. 22 npeacrasinsier coO0i rpaguky, HIUTIOCTPUPYIOIINE COOTBETCTBYIOIINE TPUMEPHI
U3MEHEHHUs TeMIlepaTypbl TOKONPUEMHHKAa B HHAYKTUBHOM  HarpesaTeje, 4acTOTBI
MEPEKIIOYEHUs] CXEMbl I€HEPUPOBAHMs IEPEMEHHOIO TOKA, a TAaKXKEe HMMIIEAAHCA CXEMBI, B
COOTBETCTBHUH C OAHUM U3 BAPUAHTOB OCYLIECTBJICHHS HACTOSIIETO H300PETEHHSI.

®dur. 23 mnpexacraBiseT coOOi OJIOK-CXeMy alropuTMa JUisi TpUMepa Oreparuii
UCTIOJIHSIEMBIX OJIOKOM YIIPaBJICHHs B MHAYKTUBHOM HarpeBartelsie, MIPEUMYIIEeCTBEHHO B PEXKIME
HEAT («HarpeB»), B COOTBETCTBUM C OJHHUM K3 BAPUAHTOB OCYLIECTBJICHHS HACTOSILIETrO
H300peTeHMs.

@ur. 24 npexncrasiser co0oil OJIOK-CXeMy aJropuT™a, MOAPOOHO WILTIOCTPUPYIOIIYIO

omnepauuu Harpesa Ha starne S2310.

Omnmcanne BapHaHTOB OCYIIECTBJICHUS H300peTeHUs

[0070] Hanee BapuaHTBI OCYIIECTBIECHUS HACTOSIIETO N300 peTeHust Oy Ay T OnmucaHbl Ooee
noApoOHO CO CChUIKAMH Ha MpHJIOKEHHble uepTeskd. ClienyeT OTMETHUTh, YTO BapUAHTHI
OCYIUECTBJICHUSI yCTPOICTBA HMHAYKTHBHOTO HArpeBa B COOTBETCTBHHM C HACTOSIINUM

I/1306peTeHI/IeM BKJIKOYarOT YCTpOI‘/'ICTBO UHAYKTHUBHOTO Harpe€Ba A 3JICKTPOHHBIX CUTApET U
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YCTPOHCTBO MHAYKTUBHOIO HAarpeBa Ui HArpeBaeMbIX TaOauHbIX IPOAYKTOB, ONHAKO HE
OTpaHUYEHb] UMHU.

[0071] @ur. 1 mpencraBisier coOoit 00wy OJIOK-CXeMy, WUIFOCTPUPYIOLIYIO
koH(purypauuio ycrpoiicrtea 100 HHAYKTUBHOTO HAarpeBa B COOTBETCTBHH C OJJHHM U3 BAPHAHTOB
OCYIIECTBJIEHHs] HAcTOsIero n3odperenus. Cnenyer OTMETHTh, 9TO Ha ¢ur. 1 He oToOpaXkeHsI
KOHKPETHbIE BApPUAHTbI PAa3MELICHHs COCTaBHBIX JJIEMEHTOB, UX (OPMBI, pa3Mephl,
IIPOCTPAHCTBEHHbBIE COOTHOLIEHUS U T.1I.

[0072] YcTpotictBo 100 nHAYKTUBHOTO HarpeBa cofep:kuT kopmyc 101, uctounux 102
snextponutanus, cxemy 104 u unaykrop 106. Mcrounuk 102 snekrponuTaHus npencTaBisieT
co0oH mepe3apspKaeMblil aKKyMYJISITOP, K IPUMEPY, JTUTUH-HOHHYIO aKKYMYJISITOPHYIO OaTapero.
Cxema 104 ranpBaHuvecku cBsi3aHa ¢ wucrouHukoM 102 »saextponutanus. Cxema 104
CKOH(UTYpHUPOBAaHA I TONAYH JJICKTPONUTAHHUS HA COCTaBHBIC 3JIEMEHTHI yctpoiictea 100
WHAYKTUBHOIO HArpeBa C HCNOJb30BaHHEM uCcTouHHKa 102 osnekrponutanus. Jleramu
koH(purypaunn cxemsl 104 Oynyt ommcanbl Huke. YcrpoicTBo 100 MHAYKTHBHOIO HarpeBa
comepkut Onok 116 coenuHEeHUs ¢ 3apsSAHBIM UCTOYHUKOM BJIEKTPOIHUTAHUS U COENUHEHHS
ycrpoiictBa 100 HHAYKTHBHOIO HarpeBa ¢ 3apsJHbIM HCTOYHHUKOM 3JIEKTPONUTAHMS (HE TMTOKa3aH
Ha 4YepTeke) C LeNblo 3apsaku uctouHuka 102 snextponutanus. biok 116 coemuHeHHs C
3apSAAHBIM HCTOYHHUKOM 3JIEKTPONUTAHUA MOXKET ObIThb INPUEMHONW YacThiO Ui IPOBOJHOMN
3apsIIKHY, IPUEMHBIM KOHTYPOM JUisl O€CTIPOBOIHOM 3apsiAKU I UX KOMOHHALMEH.

[0073] YcrpoiictBo 100 HHAYKTHBHOTO HarpeBa CKOH(PHUIYPHUPOBAHO Ui BO3MOKHOCTH
MIOMEINEHUs] B HETO MO MEHbINEH Mepe 4acTH a’po3osieoOpasyroinero marepuaia 108, koTopsiii
cogepxkut TokonpueMHuk 110, ucrounuk 112 asposonst u ¢unbtp 114. Asposzoneobpasyromuii
marepuai 108 MokeT ObITh, HAIPUMEP, U3AEITUEM IS KypPEHUSI.

[0074] Wctounuk 112 a3po3oisi MOXKET COIEpIKaThb JieTydee BEIIeCTBO, CIIOCOOHOE
(dbopMupoBaTh a3po30Jib npu Harpese. Mcrounuk 112 a3po30si MOkeT ObITh TBEPIBIM, *KUIKUM
WUJIM MOKET COJep:KaTh OJHOBPEMEHHO TBEpIbIE U >kuakue Bemecrsa. Mcrounuk 112 asposons
MO>KET COAEPKATh, K IPUMEPY, MHOTOATOMHBIN CIIUPT, HATPUMED, MNIULIEPUH, TPOMWIEH INIUKOJb,
WIM aHAJIOTMYHOE BEIIECTBO, JKHIKOCTh, HANPUMEpP, BOMY, WJIM CMECh MOAOOHBIX JKHIKOCTEH.
Hcrounuk 112 asposons Moxer copep:kaTb HUKOTHH. Mcrounuk 112 aspo3ons MoxeT Takke
comep:kath TabauyHbIi MaTepuas, CHOPMHUPOBAHHBIN CcrekaHneM Tabaka B TBepHOH ¢opme.
AnbTepHATHBHO, UCTOYHHK 112 a3po301s MOXKeT He coepkaTh TaOauyHbIX MAaTEPHAJIOB.

[0075] Uuanykrop 106 BcTpoeH B kopmyc 101 u pasmemieH Ha ero ONMMKHEM KOHIIE.
Wnnykrop 106  ckoHburypupoBaH TakuM  oOpa3oMm, 4TOOBI  OXBaThIBaTh  YacCTh

aspososieodpasyroiero marepuana 108, Haxoasyrocsi B UHAYKTHBHOM Harpesarese 100, korna
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asposoneodpasyromuii Matepuan 108 BctaBneH B ycrpoiictBo 100 MHOYKTMBHOIO Harpesa.
Hnnykrop 106 moxxer umers ¢opmy Butoi cnmpanu. Muaykrop 106 ranpBaHHUECKU CBSA3aH CO
cxemoii 104 u nmpumensiercsa ayig Harpesa TOkompuemHuka 110 mpu momomuy WHAYKTHUBHOTO
HarpeBa, B COOTBETCTBHHM C MOCIEAyKOMM Oonee mnoapoOHbBIM omucanueM. Harpes
TokonpuemHuka 110 ¢popmupyer asposons u3 ncrounuka 112 aspososns. Ilonp3oBarens MOXeT
BIbIXaTh a3P030Jb yepe3 puibtp 114.

[0076] Ha ¢ur. 2 Gonee moapoOHO MPOUJUTIOCTPUpPOBaHA KOHUryparusi cxembl 104.
Cxema 104 comepxxutr Onok 118 ympaBneHusi, CKOH(PUTYPUPOBAHHBIA Ui YIIPABIICHHS
COCTaBHBIMHU 3y1eMeHTamu ycrpoiictsa 100 nunayktuBHOro Harpesa. biok 118 ynpasnenust moxxer
OBITh BBIMOJIHEH HA OCHOBE MUKPOKOHTpoJuIepHoro Ooka (Micro Controller Unit, MCU). Cxema
104 Takke raJbBaHUYECKHU CBsi3aHA C UCTOYHUKOM 102 3JIeKTPOMUTAHMS MPU MOMOIMU OJioKa
COEIMHEHMs C UCTOYHUKOM 3JIEKTPOINUTAHMS, U ralbBAHUYECKH CBsI3aHA ¢ MHAYKTOpoM 106 npu
nomoru OJjioka coenuHeHusi ¢ HHAYKTOpoM. Cxema 104 comepxkut cxemy 130 mapajuieapHOTO
COEMHEHMs], KOTOpas, B CBOK Ouepelb, COAEPKUT IyThb, coaepxkaliuil nepeknrouyarens Qi
pa3MeLIeHHbIH MeX 1y UCTOUHUKOM 102 snekrpornuTanus U uHAyKTOpoM 106 (Ha3biBaeMyro nanee
«TIEepBOH CXEMOW»), W MyTb, COAEPKALIUI mnepexyodarens 2, pa3MeIleHHbIH MapayiebHO
nepexrouatesio Q1 (Ha3pIBaeMyI0 ajiee «BTOPOI CXeMOi).

[0077] IlepByro cxeMy HUCHOJB3YHOT AJs Harpesa TokompuemHuka 110. B kagectse
npuMepa, mnepexmodarenb Qi MoOXeT ObITh MeTall-OKCHI-TIOJNYTIPOBOJHUKOBBIM OJEBbIM
tpansuctopom (Metal-Oxide-Semiconductor Field Effect Transistor, MOSFET). Bbnok 118
ynpasiieHus: oOecriedrBaeT BKJIOUEHHE U BBIKIIOUEHHE Mepekirouarens Q) 3a cuer momayu
CUTHajla TMEepeKJII0YeHUsI HarpeBa Ha BbIBOJ 3aTBopa mnepexmouarens Q. K mpumepy, ecnu
nepekarovarenb Q sBisercs p-kaHanbHbIM MOSFET-TpansucropoM, To mnepexirouarens Qi
BKJIFOYEH, KOIJa CUTHAJI IEPEKIIF0YEHUs] HAarpeBa UMeeT HU3KUI YPOBEHD.

[0078] YrOMsIHYTYIO BTOPYIO CXE€MY HCIOJB3VIOT IJIsl IIOJy4YeHMs 3HAUeHMs], CBSI3aHHOTO
C DJIEKTPUYECKMM CONpPOTHUBJICHHMEM WM TeMmmneparypod TokonpueMmHuka 110. Hampumep,
3HAYEHHUEM, CBSI3aHHBIM C 3JIEKTPHUYECKHM COMPOTHBIICHUEM WM TEMIIEPATypPOH, MOXKET OBITh
uMIenaHc, Temmepatypa M T.I. Tok, mpoTekarolied uepe3 mnepekmrodarens 2, koraa
nepekiiroyarens Q2 BKIIOYEH, MEHbIIIE, YeM TOK, MPOTEKAIOINUN Yepe3 nepektouaTens Q1, koraa
nepexmouatess Q1 BKIOYeH, Omaromapsi pe3ucTopy Rshunti, pe3uctopy Rswne ¥ apyrum
3JIeMEeHTaM, KOTopble OynyT omucanbl Hike. COOTBETCTBEHHO, B KadecTBe nepekirodarens Q
MOXET MPUMEHATHCS OUTIOJSIPHBIN TPAH3UCTOP, MEHEE TOPOTrOCTOALINI U 00JIee KOMITAKTHBIN, HO
He CIOCOOHBIN BBIIEPKUBATH BBHICOKHI TOK. B COOTBETCTBHM ¢ WJUTIOCTpAIMEl, BTOpas cxema

MOKET conepkaTh pe3ucTop Rsmunu ¥ pe3suctop Rswne. brokx 118 ympasnenust obecrieunsaer
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BKJIIOUEHHE U BBIKJIIOUYEHUE Mepekmoudarens Q2 3a cueT Mojadyu CHUrHajua MepeKIFoUYeHHs
MOHUTOpPHHIA Ha BbIBOA 0a3bl nepekitovarens Qq. K mpumepy, ecnu nepekrodarens Q2 sBisiercs
OUIONAPHBIM TPAH3UCTOPOM NpN-TUMA, TO MepekrodaTens (Qr BKIIOYEH, KOTAAa CHUrHAl
NEePEKJIFOUEHNS] MOHUTOPUHIa UMEET HU3KUH YPOBEHD.

[0079] bnox 118 ymnpaBieHus MOXET MEPEKIH0YaThCsl MEXIY PEKHUMOM, B KOTOPOM
(bOPMHUPYIOT a3p030Jib 32 CYET WHAYKTUBHOI'O HarpeBa TokonpuemMHuka 110, U pexumom, B
KOTOPOM MOJIY4ar0T 3HAYEHUE, CBSI3aHHOE € DJIEKTPUUECKUM COITPOTUBIICHUEM WM TEMIIEPATYPOU
TokonpuemMHuka 110, npu mnOMOIIM MNEPEKTHOYEHUsT MEXAY COCTOSHHEM «BKIIOYEHO»
nepekyroyatens Q1 U COCTOSIHHMEM «BKJIIOUeHO» mnepexmouaresst Q. IlepeximodeHue mexnay
COCTOSIHUEM «BKJIIOUYEHO» mepekirouaTtens Q1 U COCTOSIHMEM «BKJIIOUEHO» mnepekiouatens Q2
MOXET BBITIOJHATBCS B 000 MomeHT. K mpumepy, 6mok 118 ympaBneHHs MOXKET BKJIIOYATh
nepekiroyatens Q1 ¥ BBIKIIIOUATH Nepekitodarens Q2 BO BpeMs 3aTsDKKHU MOJIb30BaTeNs. B aTom
cnydae, Omok 118 ympaBieHuss MOXKET BKJIOYATh Mepekiarodareb Qi W BBIKIOYATH
nepeximouatesnp (Q2, Korja 3aTsDKKa Mpekparnaercs. AnbTepHaTUBHO, Onok 118 ympasneHus
MO>KET BBIMOJIHATL TEPEKIIOYEHUE MEXIY COCTOSHUEM «BKJIKOUEHO» Mepekmouarenss Qi1 u
COCTOSTHUEM «BKJIIOUEHO» mepekmouarenss Q2 B m000ff MOMEHT BpPEMEHH BO BPEMs 3aTSKKH
NIOJIb30BATEIA.

[0080] Cxema 104 comepxkut cxemy 132 reHepupoBaHHUs IEPEMEHHOIO TOKA, KOTOPasi, B
CBOIO Ouepelb, COAepKUT nepektouatens Qs u konaencarop Cl. K npumepy, nepexirouarens Q3
moxer Obite MOSFET-tpansuctopom. biok 118 ympaBieHust obecriednBaeTr BKJIIOYEHHE U
BBIKJIIOYEHUE Tepekurouarens Q3 3a cueT Mojauu CUrHaja MepeKIoueHUs] MePeMEHHOro TOoKa
(HM3KOrO WJIM BBICOKOrO) Ha BBIBOX 3aTBopa mnepekirodarens Qs. K npumepy, eciu
nepekioyatenp Qs sBnsercs p-kaHanbHbIM MOSFET-tpansucropom, To mepekiouatens Q3
BKJIFOUEH, KOTJla CUTHAJ MEPEKIIF0YCHUST TIEPEMEHHOr0 TOKa UMeeT HU3Kuil ypoenb. Ha ¢ur. 2
cxema (popmupoBanust 132 nmepeMeHHOro TOKa pacioiokeHa Mexxay cxeMoi 130 mapasuienbHOro
coenuHeHus U uHaAykropom 106. B kadectBe apyroro mpumepa, cxema 132 reHepupOBaHHUs
NEPEMEHHOTO TOKA MOXET OBbITh PACIONIOKEHA MEX Y cxeMoi 130 mapayienbHOro CoeuHEHNS 1
uctouHukom 102  snektpormraHusa. IlepemenHblli TOK, TreHepupyembiii cxemon 132
TEeHEpUPOBAHUsl MEPEMEHHOIO TOKAa, MOAAIOT HA CXEMY HHIYKTUBHOIO HArpeBa, KOTOpas
comep:kut KoHAeHcaTop Ca, OJIOK cOenMHEHHsI C HHAYKTOPOM U HHAYKTOp 106.

[0081] @ur. 3 npexncrasisier coOoi rpauK, WLTOCTPUPYIOIIUNA COOTHOLIEHHE MEXITY
HamnpspkeHHeM Vi, TMoJaBaeMbIM Ha BBIBOJ 3aTBOpa mepeksodarenss Qi1 winm BeIBOX 0a3bl
nepexyrouatens 2, HampsbkeHHEeM Va2, MOJaBaeMbIM Ha BBIBOJ 3aTBopa mnepexmouaress Qs,

TOKOM Ipc 1 TOKOM Iac, npoTekaromum Ha uHAYKTOp 106, KOraa nepeMeHHbl TOK, MOaBaeMbli
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Ha uHAykTop 106, popmupyroT npu nomoinu cxemsl 132 reHepupoBaHHs NEPEMEHHOTO TOKA, IIPU
5TOM IO TOPU3OHTAJIBHON OCH OTCUUTHIBAIOT BpeMs t. OTMETUM, UTO JJIs1 MPOCTOTHI OMMCAHUH,
HanpsDKeHUe, 01IaBaeMOoe Ha BbIBOA 3aTBOpa nepekimoyvarens Q1, 1 HalpsbKeHUe, IOAaBaeMoe Ha
BBIBOA 0a3bl nepexrouaTenis Q2, MpOMUTIOCTPUPOBAHBI HA OHOM rpaduke Kak Vi.

[0082] Korpa HampsbkeHue Vi mepexoAauT B HU3KHH ypOBEHb B MOMEHT t1 BpeMEHH,
nepeximoyatesns Qi wmum Qy Brimouaercs. Korma HampsbkeHHe HMMeeT BBICOKMM YpPOBEHb,
nepekroyatesnb Q3 BeIkIouaeTcs, Tok Ipc mporekaer Ha koHaeHcatop Ci, u koHaeHcatop Ci
HakaruiBaet 3apsn. Koraa HanpspkeHue Vi nepexoauT B HU3KUN YPOBEHb B MOMEHT t2 BpEMEHH,
nepekroyatens Qs BkIrodaercs. B atom ciydae Tok Ipc nmpekpaiaercs, U 3apsiji, HAKOIUIEHHBIH
B KoHzieHcaTope C1, pacxoayercsa. C MOMEHTa t3 BpEMEHHU U Jlajiee BBIMONHSAIOT 3TH K€ OlepaLuu.
B pesynbrare sTHX omepanuii GOPMHUPYIOT MEepPeMEHHBIH TOK l[ac, KOTOpBIM mOCTymaer Ha
uHaykTop 106, B COOTBETCTBHH € WULTIOCTpauei ¢ur. 3.

[0083] B cooTBeTcTBMU ¢ WILTFOCTpauuel ¢ur. 3, mepekyouaresib Q1 MOKET OCTaBAThCS
BKJIIOUEHHBIM, KOIJa nepekirodarenb Q3 MepexsovaroT C 3apaHee 3aJaHHbIM nepuoaom T.
Taxxke, mnepexmouarens Q2 MOXKET OCTaBaTbCs BKJIIOYEHHBIM, KOrAa Mepekiaodarens Qs
NEPEKIIIOYAIOT ¢ 3apaHee 3a7aHHbIM nepuonoM T. Ilepexmouenue nepexmouarens Qs ¢ 3apaHee
3aJJaHHBIM IEPUOAOM T MOKET MPOAOIKATHCS BO BpEMs IIEPEKIIFOYEHUS MEXKY MEPEKII0YaTesIeM
Q1 u nepexrouarenem Q.

[0084] OnucanHas Bblle KOHPUTYpALHst cxeMbl 132 reHepupOBaHUs NEPEMEHHOTO TOKA
NpUBEJEHA HCKJIOYUTENbHO AN npumepa. HyXHO NOHMMATh, 4TO B KadecTBe CXeMbl 132
TeHEPUPOBAHUs IEPEMEHHOIO TOKA Iac MOXKET NPUMEHATHCSI MHOKECTBO PA3JINYHBIX YCTPOUCTB
TeHEPUPOBAHMSI IEPEMEHHOTO TOKA, HHTErPAIbHBIX cXeM, Takux Kak DC/AC-uHBepTOpHI U T.1I.

[0085] B cootBetcTBUM ¢ wumrocTpauuei ¢ur. 3, gacrory f mepemenHoro toka IAC
peryaupyroT npu nomomu nepuoma T mepexmoueHust mnepexmouarens Qs (T.e. mepuona
NEePEKITIOUEHHsI CUTHAJIA TIEPEKIIFOUEH IS IepeMEeHHOro Toka). Korna nepekirodarens Q1 BKIFOYEH,
ecu 4actora f mpubnmukaercs k wactore fo pesonanca mnocnenoBarenbHOW RLC-cxemsl,
comepskatieit TokonpueMHuK 110 (vmu cxemel, comepskamiei TokonpueMank 110, uamykrop 106
u koHzaeHcarop C2, >3QpekTHBHOCTh Mepenaydn dHepruu Ha TOKompueMHUK 110 cHmkaercs.
ITonpobHoe onucanue OyAeT MPUBENEHO HIDKE, OJHAKO HY)KHO OTMETHUTb, YTO TOKOTPHEMHHUK
BXOAMT B cocTtaB nocienosatenbHoil RLC-cxembl, korna asposoneodpasyromuii matepuan 108
BcTaByieH B kopnyc 101, HO TokompuemHuk 110 He BXOAUT B COCTAaB 3TOM MOCIEIOBATEIbHOU
RLC-cxemsl, koraa aspo3oneodpasyromuii matepuan 108 He BcraBneH B kopmyc 101.

[0086] IlepeMeHHBIII TOK, TI€HEpPUPYEMBI B COOTBETCTBUU C NPEAIIECTBYIOLINM

OMNMCAHHUEM, MPOTEKAET uepe3 UHAYKTOp 106, KOTOpBINA CO3MaE€T MEPEMEHHOE MArHUTHOE IOJIE
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BOKpYT uHAYKTOpa 106. ChopMupoBaHHOE MEpeMEHHOE MAarHUTHOE T0JI€ HHAYLIUPYET BUXPEBOH
TOK B TOKOnpueMHuke 110. BUXpeBoi TOk U 3JIeKTpUYECKOe CONPOTUBIIEHUE TOKONpueMHuka 110
BBI3bIBAIOT PE3UCTUBHBIA HArpes, KOTOpbIM Harpesaer TokomnpueMHuk 110. B pesynbrare
UCTOYHHUK a3p030Jist BOM3K TokonpueMHuka 110 HarpeBaercs, 1 GopMupyeTcst a3po30Jib.

[0087] Bepuemcst k ¢ur. 2, cxema 104 comepxur cxemy 134 m3MepeHUs] HANPSKEHUS,
KOTOpasi, B CBOIO OU€Peb, CONEPIKUT CXEMY NEJIUTENISl HANPSKEHUs, COAEPKALIYI0 PE3UCTOPHI
Raivi 1 Raiv2. 3HaueHne HanpspkeHUs UCTOYHUKA 102 3J1€KTPONUTAHUS MOXKET U3MEPATHCS IMPU
oMoy cxeMsl 134 u3mepenus HanpspkeHus. Cxema 104 copepxut Takxke cxemy 136 nsamepeHust
HaNPSDKEHUs, KOTOpasi, B CBOK O4Yepenb, COMEPKUT PE3UCTOP Rsense2. B coorBercTBHM C
WUTIOCTpauyen, cxeMa 1360 H3MepeHus HaNpsDKEHUsT MOXKET COAEpXkKaTb ONEepPALlMOHHBIN
YCHIIUTENb. AJNIBTEPHATHUBHO, OMEPALMOHHBIA YCUIIUTENIb MOKET BXOAWUTh B cocTaB Onoka 118
yrpaBlieHHs. 3HaueHHe TOKa, IPOTEKAIOIIEro B HAIIPaBJIeHnu UHAYKTOpa 106, MOKEeT U3MepsAThCs
npu nomoinu cxemel 136 usmepenust Toka. Cxemy 134 usmepenus HanpsbkeHus U cxemy 136
U3MEpPEeHMs] TOKAa HCHOJB3YIOT Ui M3MEpeHMsl umnenaHca cxembl. (Cxema COAEpPKUT
tokornpueMHuK 110, korna asposoneodpasyromuii Marepuan 108 BcraneH B koprnyc 101, HO He
comep:xut TokonpueMHuK 110, korna asposoneodpasyromuii Mmarepuan 108 He BCTaByeH B KOPITyC
101. Jpyrumu cioBamMu, pE3UCTHBHAsl COCTaBJsAroLIas TokonpuemHuka 110 Bxogur B
U3MepsieMBbIil UMIIEIAaHC, KOTAa aspo3oneodpasyroimii matepuan 108 BcrasneH B kopnyc 101, u
PE3UCTUBHAsT COCTABJISIOLIAsl TOKONpUeMHuka 110 He BXOAUT B M3MepseMblli UMIIEAAHC, KOTAa
asposzoneobpasyromuii Mmatepuan 108 ue Bctasnen B kopryc 101. K npumepy, B COOTBETCTBHHU €
wunoctpanueli, Onok 118 ympaBneHus mosydaer 3HAUYEHHUE HANPSDKEHUsT W3 CXembl 134
M3MEpPEHUsI HAMPSKEHUsl U TMOJydaeT 3Ha4YeHHe TOKa U3 cxeMbl 136 usmepenus toka. biok 118
yIOpaBlIEHUs] BBIUUCISET MMIIEJAHC Ha OCHOBE 3HAUEHUs HANpsDKEHUs U 3HAUeHUs Toka. A
UMEeHHO, Onok 118 ynpaBieHUs BBUUCIAET HMMIIENAHC JEJEHHEM CPEIHEro 3HAYCHUs
NENCTBYIOLIErO 3HAYECHUsI HANPSKEHMSI Ha CPEAHEE 3HAUEHUE NeMCTBYIOLIEro 3HaYE€HUs TOKA.

[0088] Korma mepexmrouatens Q1 BBIKJIIOYAETCS W Mepekiodaresib (Q» BKIFOYAETCH,
nocnenosatenbHas RLC-cxema Gopmupyercst cxemoid, coaepskariei pe3suctop Rsunt 1 pe3ucTop
Rshunt2, BMecTe ¢ TokonpuemHuk 110, unaykropom 106 u xongencaropom C2. Mmnenanc 3Toi
nocienosatesnibHo RLC-cxeMbl MOKeT OBITH MONyYeH B COOTBETCTBHH C IMPEAIIECTBYIOLINM
ornucanneM. Mmnenanc tokonpueMHuka 110 MokeT ObITH BBIMHCICH BBIYMTAHHEM 3HAUEHHS
COMNPOTHUBJIEHUSI CXEMBI, BKJIIFOYAIOLIEH 3HAYE€HHsI CONMPOTUBIIEHUN pe3ucTopa Rsunt1 U pe3ucropa
Rshunz 13 mosydennoro wumnenanca. Korma umnenanc tokompuemHuka 110 3aBucur ot
TEMIIepaTypbl, TeMmIeparypa TokornpueMHuka 110 Moker OBITP OIleHEHA Ha OCHOBE

BbBIYHMCJICHHOI'O UMII€AaHCAa.
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[0089] Cxema 104 moxer conepkatb uHTerpanbHyto cxemy (IC) 124 wusmepenwus
ocraTouHOro ypoBHs. Cxema 104 moxer comep:kaTb pe3uCTOP Rsensel, MCIONBb3yeMbIH B
UHTErpajbHON cxeMe 124 m3aMepeHust OCTaTOYHOIO YPOBHS IJIsl U3MEPEHUs] 3HAY€HUs TOKa, C
KOTOPBIM MCTOUHUK 102 31€KTpOnUTaHUs 3apspkaeTcss U paspsokaercs. Pe3anctop Rsenset MOXeET
ObITh BKIIOUEH Mexay BbiBogoM SRN u BbeiBomoM SRP uHTerpanbHOi cxembl 124 m3mepeHwus
octaToyHOro ypoBHs. HHrerpanbHas cxema 124 u3MepeHHs OCTATOYHOTO YPOBHS MOXKET
MOJIy4aTh 3HAYE€HUE, OTHOCSIIEECS K HAIIPSDKEHUIO UCTOYHUKA 102 371€KTpONUTaHMs, Yepe3 BBIBOA
BAT. HnrerpampHasi cxema 124 wu3MepeHUsT OCTATOYHOTO YPOBHSI TMPEACTABISET COOOH
UHTETPAIbHYI0 CXEMY, CKOH(QUTIYPUPOBAHHYIO JUII BO3MOXKHOCTH HM3MEPEHHsS OCTaTOYHOI'O
ypoBHs B uctouHuke 102 snexrponurtanus. MHTerpansHas cxema 124 m3MepeHuss OCTaTOYHOIO
YPOBHA MOKET OBITh MJOIMOJHUTENBHO CKOH(PUIYpUPOBaHA Ui 3amucH  HH(OpMAIUH,
OTHOCALLENCA K COCTOSTHUIO HM3HOCAa MCTO4YHUKA 102 3JeKTpONMTaHMs, WJIH AHAJOTUYHOU
uHpopmaumu. K npumepy, 3a cuer nepenaun naopmarmonHoro curaana [2C ¢ BeBoga SDA
6moka 118 ympasnenust Ha BbiBOg SDA wuHTerpanpHO# cxembl 124 M3MepeHHsT OCTATOYHOTO
ypoBHs, 0J10K 118 yrpaBieHHst MOXKET MOJTy4aTh 3HAUE€HUE, OTHOCSIIUECS K OCTATOYHOMY YPOBHIO
B UCTOYHUKE 102 37eKTpONUTaHUS, 3HAUCHUE, OTHOCALLEECS] K COCTOSIHUIO U3HOCA UCTOYHUKA 102
3JIEKTPONUTAHUS, W T.I., XpaHsLIeeCs B UHTErpajlbHON cxeme 124 u3MepeHust OCTaTOYHOIO
YPOBHS1, CHHXPOHU3UPOBAHO ¢ TaKTOBbIM curHayioM [2C, nonaBaembiM ¢ BeiBoga SCL Gyoka 118
ynpasyieHus Ha BbiBoA SCL uHTErpanpHoOi cxeMbl 124 u3mepeHust OCTaTOUHOTO YPOBHS.

[0090] Kax mpaBuyio, MHTerpanbHas cxema 124 u3MepeHUs OCTATOYHOIO YPOBHS
CKOH(HUrypHpOBaHa /Uil OOHOBJIEHHUS TAHHBIX C MEPUOAOM B OAHY CeKyHIy. COOTBETCTBEHHO,
ecnu umnenanc nocnenosaTenbHON RLC-cXeMbl BBIMHCIAIOT € HCIOJB30BAHHUEM 3HAYCHMUS
HAIpPsDKEHUS U 3HAYEHMsI TOKA, U3MEPEHHBIX HHTErPAIbHON cXeMOoH 124 u3MepeHust 0CTaTOYHOro
YPOBHs, TO HA BBIYUCIEHHE UMITEIaHCA MOTPeOyeTCss KAK MUHUMYM OJIUH CEKYHIHBIH LUKJ. JTO
O3HAYaeT, 4YTO TeMrepaTypy TokonpuemHuka 110 Taxxke BBIYMCIAIOT KAK MUHMMYM B TEYEHHE
OIHOTO CEKyHAHOro uLukia. Takue LUKIbI HENb3sl CUWUTATh MAOCTATOYHO KPATKUMH IS
KOPPEKTHOrO ympaBlieHusi HarpeBoM TokonpueMHuka 110. CoOTBETCTBEHHO, B HACTOSIIEM
HU300pEeTEeHNH, JKEJATeNbHO HE MWCIOJIb30BATh 3HAUYCHHUE HANPSDKEHUS M 3HAYCHHE TOKa,
M3MEPEHHbIX MHTErpanbHO cxemoll 124, nist u3mepeHus ummnenaHca nocinenosarenpHoit RLC-
cxembl. To ecTh, MPEANOYTUTENBHO, YTOOBI UHTErpasibHas cxeMa 124 u3MepeHus OCTaTOYHOIO
YPOBHsI HE HCHOJBb30BAlaCh B KAa4eCTBE CXeMbl 134 HM3MEpeHHs HanpsDKeHHst U CXeMbl 136
U3MEpPEHUs] TOKA, OMHCAHHBIX BbIEe. TakuMm 00pa3oM, MHTerpajbHas cxema 124 u3MepeHHs
OCTaTOYHOTrO YPOBHs 1151 ycTpolicTBa 100 HHAYKTUBHOIO HArpeBa, COOTBETCTBYIOLIErO JAHHOMY

BApPHAHTy OCYLIECTBJICHHSI HACTOSINEro H300peTeHusi, He sBjsgeTcs HeoOxommmoin. OmgHaKo
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IIPUMEHEHNUE HMHTETPAJIBbHON CXeMbl 124 H3MEpeHHst OCTaTOYHOIO YPOBHSI MO3BOJIAET TOYHO
OLIEHUBATb COCTOIHUE UCTOYHUKA 102 3eKTpOnUTaHus.

[0091] VcerpotictBo 100 MHAYKTUBHOIO HarpeBa MOKET COAEP>KaThb CBETOU3ITYYaArOLINi
snement 138, mampumep, ceronuox LED wnu ananormusbii snement. Cxema 104 mosker
comepkath cxemy 126 BO30yXKIEHHs] CBETOM3IYYAIOLIErO »JJIEMEHTa JJisi BO30YKIEHHS
cBeTomusnyyaroiero synemMenta 138. Ceerousnyuaromuii 3eMeHT 138 MOXKeT MPUMEHSIThCS ISt
NPEAOCTABIIEHHs TIOJb30BATENIO PA3TUUHON MH(POPMALMK O COCTOSIHMM ycTpoiictBa 100
UHIYKTUBHOTO HAarpeBa WM aHajJormyHod uHpopmarmuu. Cxema 126 B030ykIeHUs
CBETOM3JIYHYAIOLIEr0 3JIEMEHTAa MOMKET XPaHHUTb HMH(OPMAIMIO, OTHOCSINYIOCS K Pa3IUYHbIM
peKMMaM U3JTYyUEHHUs CBETa Il CBeToM3ydaroero saeMenTta 138. biok 118 ynpasnenust Moxer
yOpaBlsATE cxemMod 126 BO3OyKIeHUs CBETOM3JIYYAIOIIEro 3JieMeHTa il obecredeHus
U3JIyUEHUS M CBETa B TPeOyeMOM pekuMe 3a cueT nepenaun nHpopmannonnoro curaana 12C ¢
BeiBoma SDA  Omoka 118 ympaBnenuss Ha BbeIBOL SDA  cxembl B030yxkmeHust 126
CBETOHM3JIyHAIOLIETO 3JIEMEHTA U 3a/1aHUs TPeOyeMOro peskuma U3JIydeHHsl CBETa.

[0092] Cxema 104 mosxeT comepxkatb cxeMy 122 zapsaku. Cxema 122 3apsiaku MOKeT
ObITh WHTErPaJbHOH CXEMOW, CKOHQUIYPUPOBAHHOW JJsi PETyJUPOBKU  HANpPSDKEHUS,
NOZJABAEMOr0 M3 3apsiIHOTO  HMCTOYHUKA OJJIEKTPONUTAaHUs (He TIOKa3aH Ha 4YepTexe),
MOJKJIOUEHHOM ITpH oMoty 0j10ka 116 coeanueHus ¢ 3apsaHbIM UCTOYHUKOM 3JIEKTPOIUTAHUS
(pasHocTh moteHuuanaoB Mexxay BeiBogoM VBUS u BeiBomom GND), 10 3HaUeHUsT HANPSIKEHMS,
NOAXOASAIIEro AN 3apsAAku UCTOYHMKA 102 3JeKTpOnuTaHusl, B OTBET HA CUTHAJ Pa3peLICHUs
3apsaku oT Osoka ympaenenust 118, npunsteiii Ha BeiBone CE. Perynmpyemoe HampspkeHue
nonaroT ¢ BbiBoga BAT cxewmsl 122 3apsinku. Cnenyer oTMeTuTh, 9To € BhiBoga BAT cxemsr 122
3apsiIKYA MOKET TIOJIaBaThCsl peryaupyembiii TOk. Cxema 104 MoxeT Takxke comepkath cxemy 140
nenutens  HanpsbkeHus.  Korma  3apsAaHbII MCTOYHUK — DJIGKTPONUTAHUS — MOAKJIOYEH,
usmeputenbHbli curaan VBUS mopator ¢ BeiBoma VBUS cxembr 122 3apsinku B Omok 118
yrpaByieHus: uepe3 cxemy 140 npenurens HanpspkeHus. Korma 3apsnHblii  MCTOYHUK
3JIEKTPONUTAHUS TOAKJIFOUEH, M3MepuTeabHbll curHal VBUS umeer 3HaueHue, MmojgyuyeHHOE
JEJICHUEM HanpsLKEHMs], MOJAHHOTO U3 3apsAJHOrO MCTOYHMKA 3JIEKTPONUTAHMsS, MPU MOMOIIU
cxembl 140 pgenurtenss HaANMpsDKEHUS, © COOTBETCTBEHHO, M3MepuTebHbli curHan VBUS umeer
BBICOKUI ypoBeHb. Korna 3apsnHblii MCTOYHUK 3JIEKTPONMTAHMS HE MOJKIIIOYEH, OH 3a3€MIICH
yepe3 cxeMmy 140 nmenurtens HamnpsiKeHHUs, U COOTBETCTBEHHO, M3MepuTenbHblll curHan VBUS
uMeer HU3Kui ypoBeHb. CrnenosatenbHo, Onok 118 ympaBiieHuss MOXKET OIpenessiTh, KOrma
HauuHaeTcs 3apsanaka. Crneayer oTMeTUTb, YTO BbiBOJ CE MOXeT HMeTh HOPMaJIbHYIO JIOTUKY WU

UHBEPTUPOBAHHYIO JIOTHKY.
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[0093] Cxema 104 moxer comepskaTh kHonky 128. Korna monp3oBaTenb HaKUMaeT Ha
KHOTKY 128, cxema 3a3emuisiercs yepe3 KHONKy 128, u B pesynbrate Ha Osok 118 ympasneHus
NOJIAETCSl HU3KOYPOBHEBBIH CHTHAJl KOHTPOJIS KHOMKH. 3a cder 3Toro Osok 118 ympasnenus
MOXKET ONpeNeNuTh, 4TO ObUla HaXkaTa KHOMKA U MOXKeT oOecreunBaTh Ha4dajuo (GOpMUPOBAHUS
a’po3ods cxemoit 104.

[0094] Cxema 104 moxet conepkaTh cxemy 120 perynuposku HanpspkeHus. Cxema 120
PEryJIMpPOBKH HANpPsDKEHHWsT CKOH(GUIypHpOBaHA HJisi peryJupoBaHus HanpspkeHus VBAT
ucrounuka 102 snekTpornutanus (Hanpumep, ot 3,2 10 4,2 B) u ¢opMupoBaHHs HAMPSKEHHS
Vsys (Hampumep, 3 B), momaBaemMoro Ha cocTtaBHbIe 3jieMeHThI cxeMbl 104 umu ycrpoiictea 100
WHAYKTUBHOIO Harpesa. B xadecTse OHOro U3 npumepos cxema 120 peryJIupoBKH HaNPsKEHUs
MOXeET OBbITb JMHEWHBIM pPETyJSTOPOM, HAmNpuUMep, PeryJsaTopoM C HH3KUM MaJeHUEM
HanpspkeHus (low dropout regulator, LDO). B cooTBeTcTBHM € mULTIOCTpanyeii HanpsikeHne Vsys,
dopmupyemoe cxemoii 120 peryMpoBKH HANPSDKEHUS, MOKET TIOAABATHCS B LIEMb, COAEPIKALIYIO
BeiBor VDD Onoka 118 ympasnenus, BeiBon VDD wuHTerpampHOW cxembl 124 u3mepeHHs
OCTaTOYHOTO YpoBHs, BbIBOA VDD cxembl 126 BO30y»A€HUS CBETOM3NYYAIOLIETO 3JIEMEHTA U
KHOMNKY 128, u T.11.

[0095] B cooTBeTcTBUU ¢ WILTIOCTpalueil cxema 136 u3aMepeHus TOKa pacrioyioyKeHa Ha
MyTH MEXAYy UCTOYHUKOM 102 syexTponutanus 1 UHAYKTOPOoM 106, B TOUYke, HAXOASALIEHCS K
uHAyKTOpy 106 OnNmke, 4eM TOYKAa OTBETBJIEHUsS] OT 3TOrO MyTH K cxeme 120 peryaupoBKH
HarnpspkeHus (Touka A Ha ¢ur. 2). B Takoit koHpurypauuu cxema 136 u3MepeHust TOKa MOXKET €
BBICOKOW CTEIMEHbIO TOYHOCTH M3MEPSITh 3HAUEHUS TOKA, MOAaBaeMoro Ha uHayktop 106, Oes
BJIMSIHUSI TOKa, mojaBaemMoro Ha cxemy 120 perynupoBku HampsikeHUs. COOTBETCTBEHHO, C
BBICOKOW CTETEHBK) TOYHOCTHU MOTYT OBITh U3MEPEHbI, MJIN OLEHEHbI, UMIIEAHC, TEMIIEPATYPBI
WUJIM Ipyrue napamerpsl TokonpuemHuka 110.

[0096] Cxema 104 moxeT UMETh Takyl0 KOH(UTrypauuio, 4ToObl cxema 136 m3mepeHus
TOKAa HE pacnoJiarajach Ha MyTH MEKY cxeMoi 122 3apsaaku 1 uiCTOYHUKOM 102 3J1eKTpOnUTaHUS.
A WMEHHO, B COOTBETCTBHM C WJUTIOCTpaluel, cxema 136 M3MepeHHsT TOKa MOXKeET ObITh
pacnoyioKeHa Ha MyTU MexAy UCTOYHUKOM 102 snektponurtanus u uHAykTopoM 106, B TOUKe,
Haxopsmencss kK uHAykropy 106 Onmske, 4eM TOYKAa OTBETBJIEHHS] OT 3TOrO MyTH K cxeme 122
3apsaku (Touka B Ha ¢ur. 2). B Takoit koH(pUTrypanuu TOK, mogaBaeMblil U3 cxembl 122 3apsiaky,
HE MpoTeKaeT uepe3 pe3suctop Rsensez B cxeme 136 u3MepeHus TOKa, Koraa MCTOYHUK 102
sJeKTponuTaHus 3apspkaercss (mepexmodarenn Q1 u Q» BbikIOYeHbI). COOTBETCTBEHHO,

MOHW)KAETCsT BEPOSITHOCTb OTKa3za pe3ucTopa Rsensez. B pmonosnenue, korma ucroynuk 102
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3JIEKTPOMUTAHMSI 3aPSKAETCs, TOK MOKET HE NPOTEKATh Yepe3 ONepaLliOHHbIN YCUIUTEb CXEMBI
136 u3mepeHus: Toka, YTO MO3BOJISIET CHIU3UTh SHEPronoTpeOIeH e,

[0097] Cxema 104 mokeT Takke comepskaTh nepekstoyarenb Qs4, KOTOPBIM Mepekiroyar
MEXy BKJIIOYEHHBIM U BBIKJIIIOUYEHHBIM COCTOSHHMEM IPU IMOMOLIM CUTHAJIA 3a3€MIIIOILEro
NepeKJIIoUueH s, nepeaasaeMoro u3 6yoka 118 ynpasnenust.

[0098] Manee OynyT omucaHbl NpUMEPbl ONEpaluii, HCMIOJHsAeMbIX Ojokom 118
yropaBlieHus: B UHAYKTHBHOM Harpesarene 100. OTmerum, 4TO B NOCIENYIOIIEM OIHUCAHUU
noapasyMeBaercs, 4to 0Jiok 118 ynpasiieHust UMeeT MHOKECTBO PEIKUMOB, TO €CTh, IO MEHBIIIEH
mepe cemb craenyromux pexumoB SLEEP («con»), CHARGE («3apsnka»), ACTIVE
(«axtuBHOY»), PRE-HEAT («mpenBapurensubiii Harpe»), INTERVAL («maysa»), HEAT
(«narpeB») 1 ERROR («omubxa»), mpu 3TOM AJIst K&XKAOTO peKrMa OyayT OMHCAHBI ONEPaLiH,
BBIMIONIHsIeMble  OnokoM 118  ympaenenms. Taxke, OTMETHM, 4YTO WHAYKTUBHBIA Harpes
toxonpuemHuka 100 npu nomomu ycrpoiictsa 100 HHAYKTUBHOIO HarpeBa COCTOUT U3 PEKUMOB
PRE-HEAT («npensapurensubiii Harpesy), INTERVAL («may3a») u HEAT («Harpesy).

[0099] dur. 4 npencrasisier coOol OJIIOK-CXeMy aJropuTMa IUIsi OIHOTO U3 MPUMEPOB
onepauuii 400, BbinosnHseMblx OnokoM 118 ympasnenuss B peskxume SLEEP («com»). Pexxum
SLEEP («coH») MOKET OBITh PEKUMOM C ITOHMKEHHBIM 3HEPTONOTPeOIeHHEM, KOTla YCTPONUCTBO
100 HHAYKTUBHOIO HArpeBa He UCIOJIb3YETC .

[0100] Dtanm S410 sBnseTcss 3TanmoM OMNpeneNneHusi, OOHAPYXKEHO JIM, YTO 3apsiAHbIH
VCTOYHHK 3JIEKTPOIIUTAHUS MOIKIIOUEH K 3apsgHoMy Onoky 116 snekrponuranus. Bmox 118
YIPaBICHUS MOXKET ONpeneNsiTh, OOHAPYKEHO JM TOAKJIIOYEHHE 3apsOHOrO0 HCTOYHHKA
SJIEKTPOMUTAHMUSI HAa OCHOBE OINMCAHHOTO Bblle u3MepurtenbHoro curiana VBUS. Ecnu
OTPEeNEeNIEHO, YTO MOAKIIOUEHHE 3apsITHOTO HCTOUYHUKA dJIeKTponuTanus oOHapyskeHo («/la» Ha
stanie S410), 6ok 118 ympasnenus nepexonut B pexkxum CHARGE («3apsngkay), a ecnu He
obHapyxkeno («Her» Ha stame S410), mepexonmst kK BbimoNHeHUIO 3Tama S420. B kadectse
KOHKpPETHOro npumepa, Ha starne S410 onpenenenue «Jla» BBIMONHSIOT, KOTa U3MEPUTEIbHbIN
CUTHAJI MMeEeT BBICOKHI YPOBEHb, U BBINOJHSAIOT omnpeneneHue «Her», korna naMepuTenbHbIN
curHan VBUS umeer HU3KuUI ypOBEHb.

[0101] Dranm S420 — 310 sTanm ompexneneHus, Obula Jiu OOHApyKEHA 3apaHee 3aJaHHas
onepauus ¢ kHonkou 128 ycrponcrsa 100 unaykrusHoro Harpesa. biok 118 ynpasnenus Mmoxer
OTpeneNiATh, YTO 3apaHee 3aJaHHasl orepauus OblUla BBIMOJHEHAa Ha KHomke 128 Ha ocHOBe
OMMCAHHOTO BbIIIE€ CUTHAjAa KOHTPOJs KHOMKU. OTMETHM, YTO NpUMEpaMH 3apaHee 3aJaHHOU
onepayu Ha sTarne S420 MOTryT OBITh JTUTEJIbHOE HAXKATHE WITH MOCIEA0BATEIbHOCT HAXKATHIA

Ha kHomky 128. Ecnu onpenenieHo, 4To oOHapy»KeHa 3apaHee 3aJaHHast oneparus ¢ KHOmKou 128
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(«/1a» Ha sTane S420), 6nok 118 ynpasnenus nepexonut B pexum ACTIVE («aktuBHOY), a ecnu
He oOHapysxeHa («Her» Ha stane S420), Bo3Bpatnatorcs k srany S410.

[0102] B cootBercTBuu ¢ npumepom onepauuii 400 6ok 118 ynpasneHus nepexonur B
pexum CHARGE («3apsinkay) B oTBET Ha OOHApPY»KEHHE TOTrO, YTO OBbLT MOAKIIIOYEH 3apsAHbINA
UCTOYHUK dJekTponurtanus, U nepexogut B coctosHue ACTIVE («akTuBHO») B OTBET Ha
oOHapyskeHHe onepauuu ¢ KHONKoH. To ecth, 070k 118 ynpasnenus ocraercs B pexxume SLEEP
(«con»), ecau He OOHAPYKEHO HU MOIKJIIOYEHHE 3apsIHOTO HUCTOYHHMKA DJICKTPOIUTAHUS, HU
onepauusi ¢ KHOMKOM.

[0103] dur. 5 npencrasyisier cobol OJNOK-CXeMy aJropuTMa JUisi OMHOTO U3 MPUMEPOB
onepauuii 500, BemonHseMblx Onokom 118 ympasienust B pexxume CHARGE («3apsimkay).
JanHeiii npumep onepaunii S00 MOXKeT 3arycKaTbcsl B OTBET Ha nepexon Osoka 118 ynpasnenus
B coctosinue CHARGE («3apsinkay).

[0104] Ha stane S510 BBINOJHAIOT ONEpalMM AN 3amycka 3apsAakd uctouHuka 102
snexkTponuTanus. Onepauuu Ans 3amycka 3apsaku UcTodHMKa 102 3neKTponuTaHus MOTYT
COJIEp>KaTh ONEPALIMIO, KOTOPasi BKJIIOUAET OMMCAHHBIN BbIlIE CUTHAJ pa3pelleHus 3apsaku Win
HA4YMHAET nepeaaydy 3Toro curxana. I[lon BkirodeHreM curHana paspeleHus 3apsiki IOHUMAeTCs]
YCTAHOBKA YPOBHSI CUTHAJIa pa3pelIeHHs 3apsiAku B TpeOyeMblil ypOBEHb, B 3aBUCUMOCTH OT
noruku BeiBoga CE. To ecTs, moj 3TUM NOHUMAIOT YCTAHOBKY CUTHAJIa pa3pelleHus 3apsiiku B
BBICOKUH ypoBeHb, koraa BbiBOJ CE mmeer HOpManbHYIO JIOTMKY, WJIHM YCTAHOBKY CHTrHaja
paspeleHus 3apsaKu B HU3KHH ypoBeHb, korna BeiBoa CE nmeer MHBEPTHPOBAHHYIO JIOTHUKY.

[0105] Dtam S520 siBisieTcsl STAnoOM ONpeneieHusi, OOHAPYKEHO JIM, YTO 3apsiaHbIH
UCTOUHHUK OTKJIFOYEH OT 3apsinHoro Oyoka 116 snextponuranus. bnok 118 ympaBneHust MOkeT
OOHapy»KUBaTh, YTO 3aPSIIHBIN UCTOYHHK 3JIEKTPOIMUTAHUS OTKJIFOUEH OT Ojioka 116 coenvHeHus
C 3apsAHBIM HCTOYHUKOM 3JIEKTPONHUTAHHS HAa OCHOBE OMNMCAHHOTO BBIIIE U3MEPUTEIHHOIO
curHana VBUS. Ecnu ompeneneHo, 4To OTKJIIOYEHHE 3apsJHOTO MCTOUHHKA 3JIEKTPONMUTAHMS
obHapyxkeHo («/lay Ha stame S520), mepexomst K BeImmogHeHHMIO 3Tana S530, a ecnm He
obHapy:xeHo («Her» Ha sTame S520), BO3BpaIIarOTCs K BHIMOJHEHUIO dTana S520.

[0106] DTtan SS530 sBisieTCs 3TaoOM BBIOJHEHUS ONEpaLuii Ui MpeKpalleHus 3apsiiku
uctoyHuka 102 snextponurtanus. Onepauuu A MOpeKpalleHus 3apsakud ucTouHuka 102
3JIEKTPOMUTAHMSI MOTYT COZEp>KaTh ONEpalfio, KOTOpasl BBIKJIKOYAET ONMUCAHHBIN BBILIE CUTHA
paspelleHus 3apsiAKU WM MpeKpalnaer nepegady storo cursaia. Ilog BelkiIrodeHHeM cCUTrHala
paspelleHus] 3apsKd I[IOHMMAETCs YCTAHOBKA YPOBHS CHUIHajla paspellieHus 3apsikud B
TpeOyeMblii POTHUBOIOJIOKHBIA YPOBEHb, B 3aBUCUMOCTH OT Jioruku BbiBoga CE. To ects, mox

5TUM MOHMMAIOT YCTAHOBKY CHTHaja pa3pelieHts 3apsiku B HU3KUHN ypoBeHb, koraa BbiBox CE
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UMeeT HOPMaJIbHYIO JIOTUKY, UJIM YCTAHOBKY CUTHAJIA pa3pelleHus 3apsKU B BbICOKHUI YpOBEHbD,
xorfa BeiBoj CE nmeeT HHBEPTUPOBAHHYIO JIOTHKY.

[0107] Dtan 540 sBnsercs >TanoM 3aJaHusl JOCTYIHOTO KOJIMYECTBA CTEpIKHEN
aspososieoOpasyromiero  marepuana 108 Ha OCHOBe ypoBHS 3apsiga UCTO4HMKa 102
SNEKTPONUTaHUus (OCTaTOYHBI ypOBEeHb »HHeprun B ucTouHuke 102 »3iekTponuTaHus)
(mpenmomnaraercs, 4To a’po3ojeobpasyroummii Mmatepuan 108 umeer crepkaeoOpasHyro Gopmy,
OJTHAKO 3TO HE siBJIsieTcsl orpaHnyeHneM). COOTBETCTBEHHO, HYKHO TIOHUMATh, YTO BBIPAKEHHE
«IOCTYIHOE KOJIMYECTBO CTEPXKHEH» MOXKeT ObITb 0000IIEHO A0 «IOCTYIHOTO KOJIMYECTBA
enuHULY. JIOCTYIMHOE KOJIMYECTBO CTeprKHEH OyAeT OMmucaHo HUke Ha npumepe ¢ur. 6, KoTopas
npeacTaBisieT codoi rpaduk, HILTIOCTPUPYIOIIUN TOCTYITHOE KOJHMUYECTBO CTEPIKHEIN.

[0108] ITpsimoyromnbHuK 610 oTpakaeT NOJIHYIO 3apsiiKy UcTOUHUKA 102 35K TponuTaHus,
COOTBETCTBYIOILIYIO CUTYalUH, KOTAa UCTOUHHUK 102 3JIeKTpOnHUTaHus emie He OblT NCIIONb30BaH
(manee «He paboTaBImIMI», MPH S5TOM €ro IUIOIAAb OTPakaeT OO0BEM IOJNHOW 3apsiiKU
HepaboTaBIIEro NCTOYHUKA 3yeKkTponuTanus. Cienyer MOHUMAaTh, YTO BBIPAKEHUE UCTOYHHUK
102 snexkrporuTaHuss He OBUI HCHOJB30BAH» MOXKET O3HAYaTh, YTO KOJHYECTBO 3aPSIOK C
MOMEHTa U3rOTOBJIEHHsI UCTOYHMKA 102 37€eKTpOonuTaHus PaBHO HYJIFO, UM YTO KOJIUYECTBO €ro
pa3psAOOK MEHee MepPBOro 3apaHee 3aJaHHOro KoJau4decTsa pa3panok. [Ipumepom oObema noaHoH
3apsAnKku HepaboTaBlIero MCTOYHUKA 102 3JIeKTPONHUTaHUS MOKET ObIThb eMKOCTh 220 MA/4.
IIpsmoyronpauk 620 oOTpakaeT TMOJHYK 3apsaKy ucTodHuUKa 102 3IeKTpOnUTaHus,
COOTBETCTBYIOIIYIO CUTyalUH, KOrja MCTOYHUK 102 3jmekTponmuTaHus ObUT HCIOJIB30BAaH B
UHAYKTUBHOM Harpesarene 100, a ”MEHHO, KOrza MOBTOPHBIE 3apsiAKU U Pa3psAAKU UCTOYHUKA
102 snekTponUTaHUs IPUBEIH K €r0 HEKOTOPOMY M3HOCY (Hajiee «Ipu M3HOCEY), TPU STOM €ro
IUIOLIA/Ib OTParkaeT 00BEM MOTHOM 3apsAIKN UCTOYHHKA SJIEKTPONUTAHMS TP u3Hoce. Kak MoKHO
BU/IeTh Ha (ur. 6, oObeM MONHOHN 3apsaku HepadoTasumiero UCToyHWKa 102 3JEKTPONUTAHHSA
Oosnblre, yeM 00beM MOJTHOH 3apsAaKU HCTOYHHUKA 102 31eKTpONUTaHHs IPU U3HOCE.

[0109] IIpsmoyrompHuK 630 oTpaxkaer 00beM MOIIHOCTH (SHEPTUH), HEOOX OMMMBIN TSI
noTpeONeHns] OJHONW EeAMHHUIBI a3p030JIe00Pas3yIOIIero MaTepuaia, MPH 3TOM €ro IUIOMaib
OTpa’kaeT COOTBETCTBYIOIIMHA oObeM »Hepruu. Bce derbipe mpsmoyrompHHKa 630 HMEOT
OJMHAKOBYIO TIOLIA/lb, 1 COOTBETCTBYIOIINE OOBEMBI SJHEPTUN TOXKE NMPUOIM3UTEIBHO paBHEL B
KadecTBe npumepa, oobem 630 sHepruu, HEOOXOAUMBIA JJisi MOTPEOJICHUS] OOHOW €IMHULIBI
asposonieodpasyromero marepuana 108 moxker ObiTh npubnusutenbHo paBeH 70 MA/4. Onna
eInHHULA adpo3oyieoOpasyromero martepuana 108 Moker cuyuTatbes yHoTpeOJEHHOW, Koraa
BBITIOJIHEHO 3apaHee 3aJaHHOE KOJIMYECTBO 3aTsKEK WM HArpeBOB B TEUEHUE 3apaHee 3aAaHHOTO

nepruoaa BpEMCHU.
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[0110] IIpsmoyrompHuku 640 u 650 oTpakaroT ypoBeHb 3apsaa ucTouHuka 102
3JIEKTPOIUTAHMS TIOCTe yHOTPeOJieH!sT MBYX €IMHHI a’po3osieoOpasyromero marepuana 108
(manee Ha3bIBaeMblli «OCTaTOYHBIM YPOBEHb 3HEPIUNY), NPU 3TOM HUX IUIOLIAJU OTPAKAIOT
COOTBETCTBYIOLIME 00beMbl 3Hepruu. Kak MokHO BUIeTh Ha (ur. 6, ocraTounbiii 640 oObem
SHEPruM HepabOTaBLIEr0 MCTOYHHKA 3JIEKTPOMHUTAHUS OOJbIIE, YeM OCTAaTOYHbIN 00beM 650
HCTOYHHKA 3JIEKTPOIUTAHUS TIPU U3HOCE.

[0111] 3nauenue 660 oTpaskaeT BHIXOAHOE HaNMpsDKEHUE UCTOUYHKKA 102 3/IeKTpOonuTaHus
NIPY TIOJTHOW 3apsifiKe, HAIpUMep, OHO MOXKET ObITh paBHO 3,64B. 3HaueHne 660 ONMHAKOBO IS
Hepabotasiero (610) ucrounuka 102 snekTponuranus 1 npu ero usHoce (620), u 3T0 O3HAYAET,
YTO HapspKeHUe NCTOYHUKA 102 371eKTponuTaHus Npy MOJHOHN 3apsiike NPaKTUYECKU OCTOSTHHO
HE3aBUCHUMO OT U3HOCA UCTOUHUKA 102 31eKTPONUTAHUS, T.€., €T0 COCTOSTHUS HCTpaBHOCTH (State
of Health, SOH).

[0112] 3nauenue 670 oTpakaeT KOHEUYHOE HANpsUKEHUE paspsiiku UcTodyHMka 102
3JIEKTPOIMUTAHMSI, HAPUMep, OHO MOkeT ObiTh paBHO 2,4 B. 3Hauenne 670 ogmHAKOBO st
Hepabotasmero (610) ucrounuka 102 snekTponuranus u npu ero usHoce (620), 1 5T0 O3HAYAET,
YTO KOHEYHOE HaNpsbKeHUe pa3psAaku uctouHnka 102 snekTponutaHus NPakTUUECKU OCTOSHHO
HE3aBUCHMO OT M3HOCA UCTOYHUKA 102 31eKTpONUTaHMS, T.€., €r0 COCTOSTHUS HCIIPaBHOCTH (State
of Health, SOH).

[0113] IIpenmouturenbHO, 4TOOBI MCTOYHHMK 102 3JEKTPONUTAHMS HE MPOAOJIKAI
paboTaTh 10 MOMEHTa, KOT/Ia HAIIPSDKEHUE TOCTHIaeT KOHEUHOTO HapspKeHus 670 paspsaku, TO
€CTb, KOIZla YPOBEHb 3apsiaku HCTOuHUKA 102 snekTponuranuss gocturaer Hyss. llpuunna
COCTOUT B TOM, YTO HCTOUHHUK 102 3JeKTpONMTaHMs W3HAIIMBAETCS 0OJee MHTEHCHBHO, €CIH
HaIpspkeHUue UCTOYHMKA 102 37IeKTpONUTaHUs ONMyCKAeTCs HUXKE KOHEUHOro HampspkeHus 670
PaspsiKU, UK €CJIU YPOBEHb 3apsaku uctounnka 102 spekTponuTtanus nocturaer HyJis. Takke,
uctouHUK 102 31€KTPONUTAHUS H3HALTUBAETCS 00JIee HHTEHCHBHO, €CJTH HATPSKEHHE HCTOYHHUKA
102 snexTponuTaHus MPUOIIIKAETCS K KOHEUHOMY HanpspKeHHto 670 pa3psaku.

[0114] B nononHeHne, B COOTBETCTBUH C MPEAIIECTBYIOIINM OMUCAHUEM, KOTJIa HCTOYHUK
102 snexTponmTaHus yke ObLT UCIONB30BAH, TOYHEE, KOTAA MPOLLUIH TOBTOPSIIOIIUECS LHKJIbI
3apSAAKU U Pa3psAOKU, OOBEM €ro IOJHOM 3apsiiKi CHUKAETCS, U OCTATOYHBIA OOBEM >HEPTUU
nocie ymnoTrpebieHHe 3apaHee 3aJaHHOTO KoiludecTBa enuHUN (aBe ©Ha ¢ur. 6)
a3po3011e00pa3yIoLIero MaTepraia CTAHOBUTCS HIKe Tpu u3Hoce (650), ueM y HepaOoTaBIIero
(640).

[0115] CooTBercTBEHHO, MPEANOYTUTETBHO, 4TOOBI Ojok 118 ympaeneHus 3amaBai

JNOCTYIIHOE KOJIMYECTBO CTEPKHEHW HA OCHOBE OLICHKM M3HOCAa UCTOYHMKA 102 3nexTponuranus,
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9T00bI MCTOYHUK 102 3JIEKTPONHUTAHUS HE MCIONB30BAJICS O MOMEHTA, KOIZla HalpsDKEHUe
IOCTUraeT KOHEYHOro HampspkeHus 070 paspsiku WM NpUOJIMIKaeTcs K HeMy, TO €CTh, JI0
MOMEHTA, KOIZla ypOBEHb 3apsaku HMCTOYHUKA 102 sjaexTponuTaHuss NOCTUraeT HyJsl WU
npuOmkaercs K Hymo. JIpyruMu cloBamu, JOCTYIHOE KOJNUYECTBO CTEPIKHEH MOXKET
3a71aBaThCs, HAIPUMED, B COOTBETCTBUH CO CIIENYIOLIEH (hOpMYIIOH.

n = int((e — S)/C),

Il€ N — JOCTYNMHOE KOJIUYECTBO CTEPKHEW, € — YypOBEHb 3apsAAKu HCTOYHMKA 102
ANIEKTPONUTAHUS (M3MEpsieMbli, HapuMmep, B MA/4); S — mapamerp IJIsl ONPeNeIeHUs] TPAHULIbI
IUIsL  OCTaTO4HOro ypoBHA 0650 sHeprum wucroyHuka 102 531€KTPONUTAHUS NPU HU3HOCE
(m3mepsiemoli, Hanpumep, B MA/4); C — oObeM 3Heprin HEOOXOAUMBIHN 11 OTPeOIeHHS OHOM
eIMHULBI a3po30sieo0pa3yromero marepuana (u3MepsieMbll, Hampumep, B MA/4); a int()
— (pyHK1IUS, KOTOpast oTOpackBaeT HUQPHI TOCHIE ECITUYHON 3aATOH AJIsl TapaMeTpa B CKOOKax.
Otmerum, 4TO € SIBISIETCS NMEPEMEHHOH W MOKeT ObITh monyueHa Omokom 118 ympaBnenus c
UHTerpalbHON cxemol 124 u3mepeHus octaTouHOro ypoBHA. S u C SBISIFOTCS KOHCTAHTaMmuy,
KOTOpble MOTYT OBbITh 3apaHee MOJyYeHbl SKCIEPUMEHTAIbHO U COXPAaHEHbl B MaMATH (HE
noka3aHa Ha 4yepre) Onoka 118 ympasienns. A UMEHHO, S MOKET OBITh OCTATOYHBIM OOBEMOM
650 sHepruu, NOJy4YEHHBIM, KOrAa UCTOYHUK 102 351eKTpONMUTAHUS B XOA€ SKCIIEPUMEHTa ObLI
pa3psKEH BTOPOE 3apaHee 3alaHHOe KOJIMYECTBO pa3 (>> MepBoro 3apaHee 3aJaHHOTO KOJINYeCTBa
pa3), T.e. KOrzla BO3HUKAET AOMYCTHMBII H3HOC, WIM 3HaYEHHEM, KOTOPOE COCTaBIsAET +0 K
3asBJICHHOMY OCTaTOYHOMY 00beMy sHeprun. OT™meTnM, 4to, koraa 3HaueHne SOH, nmonyueHHoe
Omokom 118 ympaBneHWs MpU TMOMOIIM CBSI3M C MHTErpalibHON cxemoil 124 m3mepeHwus
OCTaTOYHOT'O YPOBHS, TOCTUTAET 3apaHee 3aJAHHOTO KOJMYECTBA, MOXKET ObITh OMPEIENIEHO, YTO
UCcTOYHUK 102 3eKTpOnuUTaHMs B JOCTATOUHOM CTENEHU U3HOILIEH, U TOT/A 3apsiika U paspsiaka
ucrounnka 102 spexTponmHuTaHUsT MOTYT OBITH 3amperieHbl. TO €CThb, «IpPU H3HOCE» IpH
BBIYUCICHUH S O3Hayaer Oojiee CHIbHBIH M3HOC, 4YeM Yy HepadoTaBIIero HCTOYHHKA
snexTponuTanus, HO rpu 3toM SOH He nocTurnio 3apanee 3aJaHHOTO 3HAYEHUS.

[0116] Bepremcs k ¢ur. 5: mocne srana S540 6nok 118 ynpasneHust nepexoauT B PexKUM
ACTIVE («aktuBHO»). Cnemyer OTMETHTb, YTO B PACCMOTPEHHOM BBIIIE BapHAHTE
OCYILIECTBIICHHUsI HACTOALIEro m3o0pereHust Ha tane S520 Onok 118 ympasneHus onpenenser,
OOHApPYKEHO JIH, YTO 3apsIHbIM HCTOYHHUK OTKIIIOYEH OT 3apsaHoro 6joka 116 snexTpornuTaHus.
BwmecTo sToro cxema 122 3apsaku MOXKET ONpeneNaTh, 3aBeplIeHa JIM 3apsiika UCTOYHHUKa 102
3JIEKTPOIUTAHNUS, & TAK)KE MOXKET OIPENeINATh, IPUHsI Jiu 010K 118 yrpaBneHus pe3yibTaT 3TOro

ornpeneneHus 1o cesa3u [2C unm aHanornIHbeIM 00pa3oM.
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[0117] ®ur. 7 npencrasisier coOo OJIIOK-CXeMy aJropuT™Ma IUIsi OIHOTO U3 MPUMEPOB
onepauuii 700 (nanee Ha3bIBAEMBIX «OCHOBHBIMH OIE€pPAallUsAMH), BBINOJNHSAEMBbIX OjokoM 118
ynpasienus B pexxume ACTIVE («axtusno»). OcHoBHble oneparuu 700 MOTYT 3amycKaTbCsl B
otBeT Ha nepexon Osioka 118 ynpasnenus B cocrosinne ACTIVE («akTHBHOY).

[0118] DTtanm S705 — 310 3Tan 3anycka nepeoro Taiimepa. [Tocne 3amycka nepBoro TaiiMepa
3Ha4YeHHE IepBOro TaliMepa YBEJIWYUBAETCS WM YMEHbBINAETC OTHOCHUTENBHO HCXOJHOTO
3HauUeHUs C TeueHueM BpeMeHU. Huke nmpuHATO momylieHne, 4To 3HauUeHue MepBoro Talimepa C
TEYeHHEM BpPEMEHH yBeIuunBaercs. [1epBblil TaiiMep MOXeT ObITh OCTaHOBJIEH, Koraa 6ok 118
yIOpaBlIeHUs] MEPEXOAUT B APYrod pekuM. IJTO K€ BEPHO AJIl BTOPOrO U TPEThEro TaiiMepos,
KOTOpbIe OYAYT PaCCMOTPEHBI HIKE.

[0119] S710 siBnsieTCst 3TANIOM YBEIOMJICHHS TIOJIH30BATENSI 00 YPOBHE 3apsIIKH UCTOYHHKA
102 snexTponuraHusi. YBemomsieHHe 00 YPOBHE 3apsOKU MOXKET BBIMOJHATHCS 33 CUET CBS3H
6noka 118 ympasnenust co cxemoi 126 B0o30yKA€HHS CBETOM3IYHYAIOLIErO 3JEMEHTa HA OCHOBE
uHpopmaumn o0 wucrounuke 102 >aeKTpONHTAHUS, TOJYYEHHOH NPU TOMOINM CBS3H C
MHTErPaJbHON cxeMOoH 124 M3MepeHHs: OCTaTOYHOIO YPOBHS M OOECIeYeHUs] U3JIyUEHHUs CBETA,
CBETOM3JYUAIOIIUM 3JIeMEHTOM 138, B 3apaHee 3aJaHHOM pexXuUMe. IJTO K€ OTHOCUTCS U K
OCTaJIbHbIM YBEIOMJICHHSIM, ONHUCAHHBIM HIpke. [IpeamouturenpHO, 4TOOBI yBEeAOMIIEHHE OO
YPOBHE 3apsiIKU BBIMIOJIHSJIOCH JIMIIb HA ONPEAEIEHHOE BPEMSL.

[0120] S715 —»T0 »3Tanm 3amycka OCTaJIbHBIX oOmnepanuii (Ha3bIBAEMBIX Jajiee
«BCIIOMOTaTEJIbHBIMHU OMEPALUSIMHY ), BBIIOJHAEMBIX MapaljiebHO OCHOBHBIM omnepauusm 700.
BcnomorarenbHble oneparyy, 3amyckaeMble Ha JaHHOM dTare, OyayT onucanbsl Hioke. Cienyer
OTMETHTb, YTO BBIIOJHEHNE BCIIOMOTATENIbHBIX OMeparfii MOKeT ObITh OCTAHOBJIEHO, KOraa OJIOK
118 ynpapneHus nepexoauT B APYroil pexxuM. ITO K€ OTHOCUTCS U K JPYTHM BCIIOMOTaTeNIbHbIM
orepaLysiM, ONTMCAaHHBIM HIDKE.

[0121] S720 siBasieTcst 3TAroM OMpPEAENICHUs], TIPOLUIO JIU 3apaHee 3alaHHOe BPEMsi, Ha
OCHOBE€ 3Ha4yeHus MepBoro taiimepa. Ecinu ompeneneHo, 4To 3apaHee 3aJaHHOE BpeMs MPOILIIO
(«1a» Ha stame S720), 6nok 118 ynpasnerns nepexonut B pexnuM SLEEP («con»), a ecnu HeT
(«Her» Ha sTane S720), nepexoasaT K BbITOJHEHHIO 3Tama S725.

[0122] S725 —»3TO0 »3Tam mnogauyd YIPaBJSOIIETr0, HEHArpeBaloIIero, MUTAHUs
NEPEMEHHOIr0 TOKAa HA OMNHMCAHHYHO Bbllle nocienoBaTenbHyro RLC-cxemy, T.e. cxemy i
WHAYKTUBHOIO HarpeBa TOkompueMHHKa 110, KOTOpBINA sBIIAE€TCA MO MEHBbIIEH Mepe YacCThbIO
aspososieoOpasyromero marepuana 108, u usmepenus mmnenaHnca mnocienosarenbHoii RLC-
cxempl. HeHarpeBaromee nutaHue MEPEMEHHOIO TOKAa MOXKET (POPMHUPOBATHCS MPHU IOMOIIU

BBIKJIFOUCHHUST TEPCKIIHOYATCIIA Ql, BKIIFOUCHUS TCPEKIIHOYATEIIA Qz U 3aTEM MNEPCKIIIOYCHUSA
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nepeximouatens Qs. CpenHee, WiIM JEHCTBYIOIEE 3HAUYEHUE O3HEPrUM, I[OJABaeMON Ha
nocnenosatenbHyr0 RLC-cxeMy 3a cueT nmopauu HEHarpeBarollero NUTaHUs IEPEMEHHOIO TOKa
MEHbIlle, 4YeM CpefgHee, WJIM JEHCTBYIOLee 3HAYeHHWEe DHHEpPruH, I[OJaBaeMol Ha
nocienosatenbHyto RLC-cxemy mpu nojade HarpeBarollero MUTaHHs MEPEMEHHOr0 TOKA, YTO
Oyner onmcano nanee. Cienyer OTMETHTb, YTO B HPENNOYTUTEBHOM ClIydae HEHArpeBaroliee
NUTAaHUE IEPEMEHHOTr0 TOKa UMeeT 4acToTy fo pesonaHca nmocnenosarebHOl RLC-cxeMbl.

[0123] CnenyeT OTMETHUTb, YTO HEHArpeBaOIIee SJIEKTPOMUTAHUE TIEPEMEHHOrO TOKa
MOJAIOT MCKIIOUMUTENBHO Ml HM3MepeHus wumnenaHca mnocienosatenbHoil RLC-cxembl
COOTBETCTBEHHO, IMMOJaua HEHATPEBAIOLIEr0 IMHTAHUS MEPEMEHHOTO TOKa MOXET OBICTPO
IpeKpaliaTbcs Nocie MoNyUYeHUs JaHHbIX JJIs1 U3MepeHus uMIiefanca nocienosarenbHoi RLC-
cxeMbl (Harmpumep, AeicTByromero 3HadeHuss VRMS HanpsikeHus] 1 TeHCTBYIOIIEr0 3HAYCHUS
IRMS Toka, uzmepsiembIx cxemoi 134 n3mepeHus: HanpspkeHUs! U cxeMol 136 u3mepeHus Toka
COOTBETCTBEHHO (onucaHHbIMH HIDke)). C npyroit CTOPOHBI, 1Mo/1aya HEHArPEBAOINErO MUTAHHS
MIEPEMEHHOr0 TOKAa MOKET MPOJOJIKATHCS 10 3apaHee 3aJJaHHOIO MOMEHTa BpEMEHH, HalpuMep,
no nepexona Onoka 118 ynpasnenust B npyroii peskum. [IpekparineHre nmongauu HeHarpeBaroIero
MUTAaHUSI IEPEMEHHOT0 TOKA MOKET OCYLIECTBIATHCS MTPU TOMOLIH BBIKJIFOUEHMsI IEPEKITIOUATENsI
Q2, ocTaHOBKU MepekIroUYeHus nepexmouarens Qs U BbIKIIOYEHUs nepeksrouatens s, uiu
oboumu 3tTMu MeTonamu. Creayer OTMETUTD, 4TO MepekmouaTess Q1 B ’TOT MOMEHT BPEMEHHU
Ha 3Tane S725 MoKeT ObITh HCXOIHO BBIKJIFOYEH.

[0124] S730 sBnsiercss 3TamoOM ONPEAENEHUs, SIBJISIETCS JIM H3MEPEHHBIN HMITeIaHC
aHomanbHBIM. biok 118 ynpasieHuss MOXeT onpenesnsaTh, YTO U3MEPEHHbIN UIMIIEIaHC AaHOMAJIEH,
KOTrJ1a U3MEPEHHBIN Ha 3Tane 725 uMrneaaHe He MonaaaeT B JUana3oH UMITeJaHCOB, BKIIFOYAKOIIUN
MOTPELIHOCTh H3MEPEHMs] M OIpPENENIeHHbII Ha OCHOBE HMIIENAaHCa, WU3MEPEHHOro, KOrjaa
OPUTHHAJIBHBIN a3p030Jie00pa3yromuil MaTeprain KOPPEKTHBIM 00pa3oM BCTABIIEH B YCTPOHUCTBO
100 uanykTHBHOTO Harpesa. Eciu onpeneneno, yro umnenanc anomaseH («J/la» Ha stane S730),
nepexonsaT K BbIMOJMHEHHIO 3tama S735, a ecom Her («Her» Ha stame S730), mepexomsat k
BBITIOJIHEHUIO 3Tana S745.

[0125] DTtan S735 sBasieTcst 5TanOM BBITIOTHEHUS 3apaHee 3aJaHHON OrNepariy 3allnuThl
OT OTKa3a. 3apaHee 3a/laHHas OMepaLus 3alIUThl OT 0TKa3a MOXKET COZEpP KaTh BHIKJIIOUEHUE BCEX
nepexsrouateneit Qi, Q2 u Qs.

[0126] Drtan S740 —»3TO 3Tanm MpenOCTaBJIEHUE TIOJIb30BATENIO 3apaHee 3aJaHHOTO
yBenomuieHust o0 omubdke. [Tocne stana S740 6ok 118 ynpasnenus nepexoaut B pexkum ERROR
(«ommOKka») AN BBIMOJNHEHWs 3apaHee 3aJaHHBbIX omepanuii npu omwuoOke. OTMeTuM, YTO

KOoHKpeTHble onepanuu B pexkume ERROR («ommnbka») B HACTOSIIEM TOKYMEHTE HE OIUCAHBL.
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[0127] Dram S745 siBisieTcst 3TarioM ONpeaeieHus, ObUl JI1 OOHAPYKEH TOKOIIPHEMHHK
110 Ha ocHOBe uMMenanca, U3MepeHHoro Ha srane S725. Cnexyer OTMETUTD, YTO OOHAPYKEHHE
TokonpueMHUKa 110 MOXKeT TpaKkTOBaThCs Kak OOHapYKeHUE adp0o30J1e00pa3yoIero MaTepuana
108, conepxamero TtokompueMHuk 110. OOHnapyxenune TtokomnpuemHuka 110 Ha ocHOBe
umrefiaHca OyeT pacCMOTPEHO HUXKeE.

[0128] Dranm S750 siBisieTcst 3TarioM ONPENENeHUs, PABHO JIM JAOCTYITHOE KOJUYECTBO
CTep KHEMN MO MEHbLIEH Mepe enuHuLe. Eciu onpeneneHo, 4To JOCTYMHOE KOJTUYECTBO CTEPIKHEN
paBHO 1o MeHbluel mepe enunnne («Ja» Ha stane S750), 6ok 118 ynpaBneHus nepexoaut B
pexxum PRE-HEAT («npenBapurenbHblil HarpeB»), a eciu HeT («Her» Ha atane S750), nepexonsr
K BBINIOJIHEHMIO 3Tamna S755.

[0129] Drtam S755 —»3TO 3Tanm mpenoCTaBIEHUE TOJIb30BATENO 3apaHee 3aJaHHOTO
YBEIOMJIEHHSI O MaJIOM OCTaTOYHOM OOBEME SHEPTHH, YKA3bIBAIOIIEro Ha TO, YTO UCTOYHUK 102
3NIEKTPONIUTAHUS MMEET Majblii OCTaTOUHBbIH 00beM 3Hepruu. Ilocme stama S755 Omok 118
ynpasieHus nepexonut B peskuM SLEEP («cony).

[0130] B cooTBETCTBUU C MOCIEAYIOMUM OMUCAHUEM a3P030JIe00Pa3yIOLINI MaTepra
108 mHAYKTUBHO HarpesaroT npu nomoinu oneparuii B pexkume PRE-HEAT («npenBapurenbHbIii
HarpeB»), K KOTOPOM MOXeT ObITb BBINOJHEH mnepexon mnocie stama S750. To ects, B
COOTBETCTBHH C OCHOBHBIMH omnepanusiMu 700 MokeT OBITh peanu30BaH aBTOMATUYECKHUH
VHIYKTUBHBIA Harpes aspo3oneobpasyroiero Marepuana 108 mocine ero BcraBku B kopmyc 101.

[0131] ur. 24 npexncraeiasier cobol  OJOK-CXeMy — alropuTMa, MOAPOOHO
WUTIOCTPUPYIOIIYIO TIepBbIe BCioMoraTesbHble onepaunu 800, 3amyckaemble Ha atane S715, mpu
BBINOJIHEHHH OCHOBHBIX ornepauunii 700 B pesxxume ACTIVE («akTUBHOY).

[0132] Dran S810 —aT0 sTanm ompexneneHus, Obuia JIu OOHApYKEHA 3apaHee 3aJaHHas
onepauus ¢ kHonkoi 128. OTmeruMm, 4TO IpUMEpPOM 3apaHee 3alaHHOl onepauuu Ha stane S810
MOsKeT ObITh KpaTkoe Haxkathe Ha kKHomKy 128. Eciu onpeneneHo, 4to oOHapykeHa 3apaHee
3amaHHas onepanys ¢ kKHonkoi 128 («/la» Ha stane S810), mepexonsT K BBIMOIHEHHIO dTana S820,
a eciu He oOHapykeHa («Her» nHa stane S810), Bo3Bpamarores k stamy S810.

[0133] Dtanm S820 — 370 »Tam cOpoca MepBOro TakiMepa M BO3BpaTa €ro 3HA4YEHUs K
UCXOTHOMY. AJITEPHATHBHO NAHHOMY BAapUAHTy OCYIIECTBJICHHS HACTOSLIErO H300peTeHUs,
3HAYEHHE MEPBOTrO TaiiMepa MOXKeT ObITh MPUOIMKEHO K MCXOAHOMY 3HAYEHHIO, WU 3apaHee
3aJaHHBIl MOMEHT BpeMeHH Ha stane S720 MoxeT ObIThb OTOABHUHYT OT 3HAYEHHUS IEPBOTO

Taimepa.
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[0134] Dtan S830 sBisieTcs 3TAoOM YBEAOMIIEHHUS IOJb30BaTENs 00 YPOBHE 3apsiiKH
ucrounuka 102 snexrponutanus. ITocne stana S830 MokeT ObITH BBINOJHEH BO3BPAT K 3TAIy
S810.

[0135] B coorBercTBHM ¢ OcHOBHbIMU onepauusivu 700 6ok 118 ynpasneHus Moxer
nepexonuth B pexkum SLEEP («cony), korna nocie nepexona B pesxkum ACTIVE («akTuBHOY)
npoiier 3apaHee 3aJaHHOE BpeMs, TOrAa Kak B COOTBETCTBHH CO BCIIOMOIaTeJbHBIMU
onepauusivi 800 TOJB30BATENb MOXKET OBITH MOBTOPHO YyBEIOMJIEH OO0 YpOBHE 3apsiiKu
ucrounuka 102 snekrponuranus, u nepexon B peskuM SLEEP («con») MoxkeT ObITh OTJIOKEH MpH
MOMOLIY BBINIOJIHEHUs 3apaHee 3aaHHON OrnepaLuu ¢ KHONKou 128.

[0136] @ur. 9 npencrasisier codol OJIOK-CXeMy aJIrOpUTMa, WILTFOCTPUPYIOIIYIO BTOPBIE
BCrioMorarenbpHele onepauuu 900, 3amyckaeMble Ha 3Tarne S715, Mpu BBINONHEHUH OCHOBHBIX
onepauuii 700 B pesxkume ACTIVE («akTuBHO®).

[0137] Dranm S910 comepxur ompeneneHue, OOHAPYKEH JHM 3apsiAHbIA HUCTOYHHK
SNIEKTPONIUTAHUS KaK TOAKJIIOYEHHBIH K 3apsgHoMy Onoky 116 snektponuranus. Ecnm
OTIPENENIEHO, YTO MOAKIIOUEHHE 3aPsIHOr0 HCTOYHHUKA 3JIeKTponuTanus ooHapyxkeHo («la» Ha
stanie S910), 6nok 118 ympasnenus nepexonut B pexxum CHARGE («3apsnkay), a ecnn He
obHapyxkeno («Her» Ha stanme S910), BosBpamaroTcst k atammy S910. Ananoruyno sramy S410
650k 118 ynpasieHusi MOXKET OINpeaeNsaTh, OOHAPYKEHO JIM MOIKJIIOYEHUE 3apSAHOTO UCTOYHHKA
3JIEKTPONUTAHMsI Ha OCHOBE OMNMCAHHOIO Bbllle H3MepurenbHoro curxHana VBUS. Crenyer
otMeTuTh, uto npu nepexone pexxum CHARGE («3apsaka») npeanoururenbHo, 4ToOb Oyok 118
yIpaBlieHHs! BBIKJIFOUAJ Bee nepexmovaren Qr, Q2 u Q3.

[0138] B cooTBeTcTBMM CO BTOPBIMH BCHIOMOTaTelbHbIMH onepanusimu 900 Omok 118
ynpasienusi asromarudecku mnepexomur B pexkum CHARGE («3apsinka») B OTBET Ha
OOHapy KeHHE TOro, YTO ObUT MOJKJIFOUEH 3apSAHbII HCTOYHHK 3JIEKTPOITUTAHUS.

[0139] @ur. 10 npexncrapnsieT coOoi OJOK-CXEMy aJroOpuTMa JAJisi OHOTO U3 TPUMEPOB
(ocHOBHBIX) omepauuii 1000, BeimonHsembx Osokom 118 ympaenenust B pexxnme PRE-HEAT
(«mpenBapuTenbHblii Harpesy). OcHoBHbIe omeparuu 1000 MOryT 3amycKaThCsi B OTBET Ha
nepexon 6moka 118 ynpasnenus B pexkum PRE-HEAT («mipenBapuTenbHBIN HArpeB»).

[0140] Drtan S1010 sBnsercs 3TanoM BBIOJHEHUS YIPaBJIEHUS AN Hayana MOJAYH
HarpeBarollero NUTaHus MepEMEHHOro Toka Ha nocnenosarenbHyto RLC-cxemy. Harpesatoriee
NUTAHUE TEPEMEHHOro TOKa (POPMUPYIOT IMPH IMOMOINM BBIKIIOYEHHs nepekirouarens Qi,
BKJIIOUEHHUs] mepekiroyarens Q2 u 3areM nepekiyoueHus nepexkirouarens Qs. Cpennee, uiu
AeMCTBYyIOlee 3HAYEHHE JHEpruu, mnojasaeMoil Ha mnocnenosarenpHyro RLC-cxemy 3a cuer

noAavun HarpeBarOLICro MUTaHus NEPEMCHHOI'O TOKa BBIIEC, YEM CPEAHEC, HUIIN HeﬁCTBYIOHIee



32

3HaUEHUE SHEPruH, MojaBaeMoi Ha mocienosaTenbHyl0o RLC-cxeMy npu mozpade ONMMCaHHOIO
BBILLIE HEHArPEBAIOIETO MUTAHUS [IEPEMEHHOIO TOKA.

[0141] Drtan S1020 —»3T0 3Tam 3amycka OCTaJbHBIX (BCIIOMOTaTeIbHBIX) ONEpaLui,
BBINOJHAEMBIX MapaJIeNbHO OCHOBHBIM omnepauusM 1000. BcnomorarenpHble omnepauu,
3arycKaeMble Ha JaHHOM 3Tane, OyayT OMHCaHbl HUXKE.

[0142] Dranm S1030 —3TO 3Tam BBITOJHEHHUS OMeEpaliii, CBI3aHHBIX C OOHApYKEHHEM
tokonpueMHuka 110. Dtot stan Oymer onucan Himwke. OH CONEPXKUT MO MEHBIICH Mepe 3Tarl
HU3MepeHUs UMIenanca rnocienosareabHoit RLC-cxemsl.

[0143] Otan S1040 siBasieTcs 3Tarnom Noay4yeHus TeMreparypbl TokonpuemMuuka 110 unu
10 MEHbIIEH YaCTH T'eHEePUPOBAHMS IEPEMEHHOTO TOKA (#ajiee, Iie 3TO YMECTHO, «KTeMIepaTypa
TOKOIIPUEMHHUKA») HAa OCHOBE HMIleAaHca, u3MepeHHoro Ha stame S1030. Ilomyuenue
Temreparypsl TokonpueMHruka 110 Ha ocHOBe mMmenaHca Oyner paccMoTpeHo Huxke. Crenyer
OTMETHTbD, uTO 3Tan S1040 MoskeT ObITh OMYIUEH B CiTydae UCIIONIb30BAHUS LIEJIEBOrO UMIIEAHC A
NIPEeBAPUTEIPHOTO HarpeBa, COOTBETCTBYIOILErO LEJEBONH TeMIlepaType NpeaBapUTEIbHOIO
HarpeBa Ha 3Tame S1050 (ommcaH HIKE), BMECTe IIEJIEBOH TeMIepaTypbl MPEABAPHUTEIHBHOTO
HarpeBa. B 3ToM ciydae mojy4deHHbIH HUMIEAAHC U LEJIEBOM HUMIENAHC MNPEABAPUTEIBHOIO
Harpesa cpaBHHUBAIOT Ha sTarne S1050.

[0144] Drtan S1050 sBnsercsa 5TanmoM ONpeneeHus, OOCTUIJIA JIM TOJy4eHHas
TEeMIepaTypa TOKONPUEMHUKA 3apaHee 3aJaHHOW LeJeBOM TemImepaTyphl NpeaBapUTEIbHOIO
Harpesa. Eciu onpeneneno, 4to TemnepaTypa TOKOIPUEMHHUKA JOCTUTIIA LEeJIeBONH TEMIIEPATyPhI
npeasapurenbHOro Harpesa («Jla» Ha stanme S1050), nepexonsaT k BeimosHeHHto 3tana S1060, a
ecnmu HeT («Her» Ha stame S1050), BosBpammatorcsi k BbimojHeHuto stama S1030. Crnemyer
OTMETHTb, YTO Jaxke ecyiu mocie Hadana pexxuma PRE-HEAT («mpenBapuTeNbHBIN HAarpeBy)
MPOLLIO 3apaHee 3aJaHHOe BpeMs, IJsl MOATBEPKIAEHHUS TOro, YTO NpEeIBapPUTENIbHBIM Harpes
3aBeplIeH, MOKeT TpeboBarbes pernenue «Jla» Ha stane S1050.

[0145] Dtan S1060 — 5T0 3Tan yBenOMIIEHHUs MTOJIb30BATENS O TOM, YTO NPEABAPUTENbHBIH
HarpeB asposojieoOpasyromero wmartepuaiga 108 3aBepiieH. ITO yBEOOMIIEHHE MOXKET
BBIMONHATHC pu omory LED 138 wnmu nmpu momormu BubGpomoTopa, aucmest U 1.1 [locne
stama S1060 6ok 118 ynpasnenus nepexonut B pexxuM INTERVAL («may3a»).

[0146] B coorBercTBUU ¢ OCHOBHBIMHU orepanusiMu 100 MoskeT ObITh pear30BaH
NpeIBapUTENIbHBIN HArpeB aspo3osieodpasyrorero matepuana 108.

[0147] @ur. 11 npexacrasnsieT co0oil OJIOK-CXeMy aJropuTMa AJisi OIHOTO U3 MPHUMEPOB

(ocHOBHBIX) omnepauuii 1100, BbimonHsembix OnokoM 118 ympasnenus B pexxume INTERVAL
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(«may3a»). OcuoBHble omepaumu 1100 Moryt 3amyckaTbCs B OTBeT Ha mepexon Osioka 118
ynpasienus B cocrosiane INTERVAL («maysay).

[0148] Otan S1110 sBasieTcs 3TaoM BbINOJHEHUS YIIPaBJICHUs IS IPEKPALLEHUs TOJA4H
HarpeBarollero MUTaHUs NEPEMEHHOro Toka Ha nocienosarenbHyro RLC-cxemy. Ilpekpainenue
NOJla4¥ HEHArPEBAOLIEr0 NMUTAHMs NMEPEMEHHOIO TOKA MOJXKET OCYLIECTBISATHCS NMPU MOMOIIU
BBIKJIFOUEHUS nepekrouaTenst Q1, OCTAaHOBKHY NEPeKIII0UeH s nepekiroyarens Q3 U BBIKIFOUSHHUS
nepexirouaressi Qs, wiu odoumu >TrMU MeTofamu. ClieyeT OTMETHTD, YTO IepekimoydaTess Q;
B 3TOT MOMEHT BpeMeHH Ha dtane S1110 MoxkeT ObITh HCXOIHO BBIKJIFOUEH.

[0149] Drtan S1120 —3T0 3Tam 3amycka OCTaJbHBIX (BCIIOMOTATEIbHBIX) ONEpaLUH,
BBINIOJIHAEMBIX MApaJIeNbHO OCHOBHBIM omnepauussM 1100. BcnomorartenpHble omnepauuy,
3aIrycKaeMble Ha JAHHOM 3Tare, OyayT ONMUCAaHbI HUXKE.

[0150] Oram S1130 —3TO 3Tanm OCYIIECTBJICHHS YIPABIECHUS TAKUM 00pa3oM, 4ToOBI Ha
nocienosatenbHyo RLC-cxeMy mopaBanoch HEHarpeBarolee MITaHue MEPEMEHHOT0 TOKa U ObLT
u3MepeH umnenanc nociuenosarenbHod RLC-cxeMbl. ITOT 3Tanm MoKeT ObITh aHAJIOTUYEH STaIy
S725 ocHoBHeIx onepanuii 700 B pexxume ACTIVE («akTuBHOY).

[0151] Oran S1040 sBnsercss 3TanoM MOJY4YEHUs TEMIEpPaTypbl TOKONPHUEMHHKA Ha
OCHOBe M3MepeHHOro umnenanca. Cinenyer ormMetuth, uto dtan S1140 MoxkeT OBITH OMyINEH B
cllydyae HCIHOJb30BAHUS LEJIEBOIO HMMIIEIAHCA OXJAXKIAEHUs, COOTBETCTBYIOILErO LEIEeBOU
Temreparype oxjiaxneHuss Ha starne S1150 (ommcaH Huxke), BMeCTe ILIEJEBONH TeMIlepaTyphbl
oxjaxaeHus. B 5ToM ciydae MNOJNyYEHHBIM MMIEAAHC U LEJIeBOM HMIIEAAHC OXJIAXKICHUS
cpaBHUBarOT Ha 3Tare S1150.

[0152] Drtanm S1150 sBnsercs 5TamoM ONpeneeHus, IOCTUIJIA JIM TOJy4eHHas
TeMmrnepaTypa TOKONMPUEMHHKA 3apaHee 3alaHHOM LEeJeBOM TeMmepaTypbl OoXJaxiaeHus. Ecim
OTIpesieNIeHO, YTO TeMIlepaTypa TOKOMPHUEMHUKA JOCTHUIJIA LIeJIeBON TeMIepaTyphbl OXJIaXKASHUS
(«1a» Ha sTame S1150), 6nok 118 ympasnenus nepexonut B pesxkum HEAT («Harpesy), a eciu
HeT («Het» Ha sTane S1150), Bo3Bpamarorcst k BoimonHeHuto 3tama S1130. Crnenyer OTMETHUTD,
91O faxke eciu nocie Havana pexkuma INTERVAL («may3a») mpouuio 3apaHee 3aJaHHOE BpeMs,
IUISL TIONTBEPIKACHHUS TOTO, YTO OXJIAKICHUE 3aBEPLICHO, MOXKET TpeOoBaThes pemenne «Jla» Ha
stane S1150.

[0153] B pesxxume PRE-HEAT («mpenBaputenbHbIi HarpeB») TOKOMPHUEMHHK OBICTPO
HArpeBaroT AJs1 ObICTPOi moxaun a’po3odisi. C npyroil CTOPOHBI, TAKOH OBICTPBIN HAarpeB HECET
pucku $popMupoBaHU U30BITOUHOTO 00BbeMa a3po30isA. COOTBETCTBEHHO, 32 CUET BBINOJIHEHHUS
pexxuma INTERVAL («may3a») nepen pexxumom HEAT («marpes») ¢opmupyemeiii 00bem

aspozons nocne 3asepuieHus pexkxuma PRE-HEAT («npenBapurenbHblil HArpeB») MOXKET OBbITH
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crabmnusupoBaH s BbinodHeHusi pexkuma HEAT («narpesy). Jlpyrumm cinoBamu, B
COOTBETCTBUM  C  OCHOBHBIMM  OIE€paLUsIMU 1100 IIPENABAPUTENIBHO  HArpeThii
aspososieodOpaszyromuii matepuan 108 moxer oxnaxnarecs nepen pesxkumom HEAT («Harpesy) ¢
LEJIBI0 CTA0MJIBHOTO (POPMHUPOBAHUST A3PO30JISI.

[0154] ®ur. 12 npencrasnsier coboit ONOK-CXeMy aJIrOpUTMa JAJIsi OJHOTO M3 MPUMEPOB
(ocHOBHBIX) omepanuii 1200, BbimonHsieMbIx OnokoMm 118 ympasienus B pexume HEAT
(«HarpeB»). OcHoBHble omeparuu 1200 MOryT 3amyckatbCsi B OTBET Ha mepexon Omoka 118
ynpasienus B pexkum HEAT («Harpesy).

[0155] DTanm S1205 — 3T0 3TAm 3amycka BTOPOTO Talimepa.

[0156] Dtam S1210 —3T0 3Tam 3amycka OCTAJbHBIX (BCIIOMOTATENIbHBIX) OMepaIui,
BBINIOJIHAEMBIX MApaJJIENbHO OCHOBHBIM omnepauussm 1200. BcnomorartenpHble onepauuy,
3aIrycKaeMble Ha TAHHOM 3Tarie, OyayT ONMUCAaHbI HUXKE.

[0157] Dran S1215 sBnsercs 3TanoM BBIOJHEHUS YIPaBJIEHUS AN Hayana MOJA4H
HarpeBarollero NUTaHus NePEMEHHOro ToKa Ha nocienosarenbHyo RLC-cxemy.

[0158] Dram S1220 —3TO 3Tam BBITOJHEHUS OMEpALUi, CBSI3aHHBIX C OOHAPYKEHHEM
tokornpueMHuka 110. OtoT 3tan Oyaer onucaH HUXKE, OTHAKO MOYKHO OTMETHUTb, YTO OH COJEPIKHUT
110 MEHbLIEH Mepe 3Tan U3MepeHUs UMIeaanca nocueaosarenabHoi RLC-cxeMsl.

[0159] Ortan S1125 sBasercss 3TanoM IOJY4YEHUs TEMIEPaTypbl TOKONPHUEMHHKA Ha
OCHOBE MMIIefiaHca, n3MepeHHoro Ha stane S1220. Cnenyer orMeTuts, uto sTan S1225 moxer
ObITb ONyINEH B Cily4ae HCIIOJIb30BAHUS LENIEBOrO HMMIEAHCA HArpeBa, COOTBETCTBYIOILETO
LIeJIeBOM TeMmepaType HarpeBa Ha stane S1230 (onmcaH HUXKE), BMECTO LIEJICBOH TEMIIEPaTyPhI
HarpeBa. B aToM ciyuae mosiyueHHBIM UMIENaHC U LeJIeBOM UMIIEJaHC HarpeBa CPaBHUBAIOT Ha
stane S1230.

[0160] Drtam S1230 sBnseTcss 5TamoM ONpPEAEIeHUs, TOCTUIJIA JIM TOJTy4eHHAas
TeMIlepaTypa TOKOIIPUEMHHKA IO MEHbIlel 3apaHee 3aJaHHON 1eJIeBON TeMIepaTyphl Harpesa.
Ecnu onpeneneHo, 4to TemmepaTypa TOKOINPHUEMHHKA JAOCTHIJIA IO MeEHbIIEH IieeBOi
temneparypsl Harpesa («/la» Ha sTane S1230), nepexonsT k BbIMoNHEeHUO 3Tana S1235, a ecnu
Het («Her» Ha 3Tane S1230), Bo3BpaIaroTcs K BRIMONHEHHIO dTana S1240.

[0161] DTanm S1235 sBnsieTcs 3TANOM OCYLIECTBJIEHUS YIPABJICHHUS IJI MPEKPALIEHUs
NOJIa4M HarpeBarollero NUTaHus NEPEMEHHOro TOKa Ha nocienosaTenbHyo RLC-cxeMy u 3atem
OKUJAaHMsI B TEUEHHUE 3apaHee 3aJJaHHOTO BPEMEHU. JTOT 3Tall NpeJHAa3HauYeH JUisi BPEMEHHOIO
IpeKpalleHysl MOAAauYN HarpeBarolero NUTaH!s IEPEMEHHOr0 ToKa Ha nocjuenosarenbHyo RLC-
CXeMy U TOHIDKEHHUs TemIepaTypel TokompueMHuka. KoTtopas mocturna mo MeHblIed Mepe

LIEJIEBOM TEMIIEpaTyphbl HArpeBa.
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[0162] Dtanm S1240 — 310 »Tan onpeneneHus, ObLIO JIU YAOBIETBOPEHO 3apaHee 3aJaHHOe
yCJIOBUE OKOHYaHusl Harpesa. IIpumepamu 3apaHee 3aJaHHOIO YCJIOBUS OKOHYAHMsSI Harpesa
SIBJISIFOTCSA YCJIOBHE O TOM, YTO MPOLUIO 3apaHee 3a1aHHOE BPEMsi, HA OCHOBE 3HAYEHUsI BTOPOrO
TaiiMepa, yclIOBHE O TOM, YTO OBbUIO BBIMOJHEHO 3apaHee 3aJaHHOE KOJUYECTBO 3aTSIKEK C
UCTIOJIb30BAHHEM TEKYIIEro adpo3ojeodpasyrouiero Marepuaia 108; umu yenosue UJIN u3 stux
ycnoBuii. Criocod oOHapy»keHMs 3aTsoKku Oyaer omucaH Huke. Ecniu ompenesneHo, yclioBue
OKOHYaHUSs Harpesa BoIMOMHEHO («/la» Ha aTane S1240), mepexoasT K BbIMOIHEHHIO dTana S1245,
a eciiu Het («Her» Ha sTane S1240), Bo3BpammaroTes k sTamy S1220.

[0163] DTtan S1245 sBnsieTcs TaNOM yMEHbIIEHUS JOCTYITHOTO KOJIMUECTBA CTEPIKHEHN Ha
enununy. [Tocne stanma S1245 6nok 118 ynpasnenuns nepexonut B peskuM SLEEP («cony).

[0164] B cooTBercTBHM ¢ OCHOBHBIMH omnepauusmMu 1200 Temmnepatypa TOKONMPUEMHUKA
MOXET TIOAJIEP’KUBATHCS PABHOW 3apaHee 3aJaHHOH TeMIiepatype 11 popMHPOBaHUS a3PO30JIs B
TpeOyeMoM peskume.

[0165] Hmxke OynmyT omucaHbl ONEpalUU, BBITOJHSEMblE B OTBET Ha OOHapyKeHHE
TokonpuemHuka 110, onucannoe BbllIe B CBsA3U ¢ OCHOBHbIMU onepauusmu 1000 B pexume PRE-
HEAT («npenBaputenbHbIi HarpeB») W OCHOBHbIMH omnepaiwsivu 1200 B pexxume HEAT
(«Harpes»).

[0166] ®ur. 13A sBrsiercs OI0K-CXeMON alNropuTMa Ajisi OZHOTO U3 IPUMEPOB ONepaIfii
1300A, BBIMONHSIEMBIX B OTBET Ha OOHApy’KeHHe ToKonpueMHuka 110.

[0167] Dran S1305 sBhsiercst 3TaroM U3MepeHHs! uMIenaHnca nocienosareabHoii RLC-
cxempl. Crenyer OTMETUTb, YTO IOJAdy HArpeBalOLIero IHUTAHUS MEPEMEHHOI0 TOKa Ha
nocnenoatenbHyi0 RLC-cxemy HaunHarot 1o stana S1305.

[0168] Dran S1310 siBsieTcst 3TArIoM OIpeneNeHusi, ObUT 11 OOHAPYKEH TOKONMPUEMHHK
110 Ha ocHOBe u3MepeHHoro umnenanca. Eciau Tokonpuemuuk 110 Obi1 0OOHApYKEH HA OCHOBE
umnenanca («la» wa stame S1310), To nanueii npumep omepaunii 1300A 3aBepruaercs, u
BO3BPALIAIOTCS K OCHOBHbIM onepauussM 1000 mnm ocHOBHBIM onepauusm 1200, a ecnu HeT
(«Her» na stane S1310), mepexonsaT k stamy S1315.

[0169] Oram S1315 siBsieTcss 3TanoM MPEKpalleHHs] MOJAaYd HArpeBaOIEro MUTAHUS
MEepPEeMEHHOro TOKa Ha nocienosarenbHyo RLC-cxemy.

[0170] DTtan S1320 siBnsieTCs 3TANIOM yMEHBLIEHUS JOCTYITHOTO KOJIMUECTBA CTEPIKHEN Ha
enununy. ITocne stama S1320 6ok 118 ynpasnenus nepexonut B pexxum ACTIVE («akTuBHOY).

[0171] B cootBercTBumM ¢ mpumepom omnepanmii 1300A, xorma aspo3oneo0pas3yrommii
Matepuan 108 ypansaroT BO BpeMsi MHAYKTUBHOIO HAarpeBa, WIM aAHAJOTMYHOM Olepauuu,

UHIYKTUBHBI HarpeB MOKET ObITh MpeKpalleH. IJTO IO03BOJIAET MOBBICUTH OE30MaCHOCTb
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ycrporicta 100 MHIyKTMBHOrO HarpeBa M CHU3UTh HENPOAYKTUBHBIM PACXOA 3HEPIUH,
HaKOIUIeHHOU B uctouynuke 102 snexrponuranus. B nononaHeHue, B COOTBETCTBUU C NIPUMEPOM
onepauuii 1300A, Onok 118 ympaBneHHs yMeHBbIIAET JOCTYITHOE KOJHWYECTBO CTEp)KHEH Ha
eNMHUIly, Koraa aspo3osieoOpasyrommii Matepuan 108 ypansior. B pesynbrare, HampspkeHue
ucToyHuka 102 31eKTponuTaHus MEAJIEHHEEe TOCTUraeT KOHEYHOIO HAINPSDKEHUS PAa3psiKU UIIH
npuOIMKAETCST K HEMy, MOcjie MOTPeOIeHUs] NOCTYIMHOrO KOJIMYEeCTBA €AMHUL], YeM €CIH Obl
JOCTYIHOE KOJIMYECTBO CTep kHEN He yMeHbInanu. CiienoBaTenbHO, COKPAIaeTcss THTEHCUBHOCTD
M3HOCa ucTouHuka 102 snexTponuTaHus.

[0172] Dur. 13A sBasieTcst OJIOK-CXEMOW alropuTMa JJisi elle OJHOTO U3 MPUMEPOB
onepauuii 1300B, BBIMOMHIEMBIX B OTBET HA OOHapy»keHne Tokonpuemauka 110. Hekoropsle u3
3Tanos B 3ToM npumepe onepauuii 1300B unentuuns! npumepy onepaunii 1300A, npu 3TOM HuXe
OyAyT ONMUCAHBI OTIMYUSI.

[0173] B mpumepe npouenyp 1300B nocne stana S1315. Bemmonustor stan S1325.

[0174] Dtan S1325 —3TO 3Tanm NpeAoCTaBlieHHE TOJb30BATENIO 3apaHee 3aJaHHOTO
yBenoMiIeHus: 00 omuOke. DTO 3apaHee 3aJaHHOE yBEAOMJICHHE 00 OIMHMOKE COOTBETCTBYET
HEYCIEeLUTHOMY OOHapy>KeHHIO TOKompueMHuka 110 BO BpeMs WHIYKTHBHOIO HarpeBa M3 3a
CIIy4aifHOTO yHajieHusi a’po3oseodpasyromero Marepuana 108, win aHAJOTWYHOH CUTYalLlUU.
Taxoe 3apanee 3aaHHOE yBeqOMIIeHHE 00 OIMIMOKH MOKET ObITh BBINOJHEHO rpu oMot LED
138 nnu aHaJIOrMYHOrO yCTPOUCTBA.

[0175] Dtan S1330 — 310 3Tanm 3amycka TpeTbero Talimepa.

[0176] Dtan S1335 —5T0 5Tanm BBINOJHEHHs YIpPaBICHUS TakKuM 00pa3oM, 4YTOObI Ha
nocienosatesbHyto RLC-cxeMy mogaBaoch HEHarpeBarolee MITaHue MEPEMEHHOTO TOKa U ObLT
u3MepeH umnenanc nocienosareabHod RLC-cxeMbl. DTOT 3Tanm MOKeT ObITh aHAJIOTMYEH dTaIy
S725 ocHoBHbIx onepanii 700 B pexxume ACTIVE («akTuBHOY).

[0177] Dtan S1340 siBnsieTcst 3TANOM ONpeAeNieH s, ObUT I OOHAPYKEH TOKOIIPHEMHHK
110 Ha ocHOBe M3MepeHHOTo uMIenanca. Ecnu onpeneneno, 4ro TokonpueMank 110 oOHapyxeH
Ha ocHoBe nmnenanca («/la» na sraneS1340), nepexonsaT K BeINOIHEHUIO Tana S1350, a ecnu
Het («Her» Ha stane S1340), nepexonsT K BBIMOJHEHHIO dTama S1345.

[0178] Dram S1315 siBnsieTcst 3TarioM BO3OOHOBJIEHUS MMOIaYU HATPEBAIOLIETO MUTAHUS
NEPEMEHHOr0 TOKa Ha mocienosatenbHyto RLC-cxeMy, koTopoe ObUIO MpeKpameHo Ha 3Tare
S1315.

[0179] S1345 sBnsieTcst 3TanoM OompeneseHus, MPOLLIO JIU 3apaHee 3aJaHHOE BpeMs, Ha

OCHOBEC 3HAYCHUS TPETHETO Taf&Mepa. Ecmn OMPEACIICHO, YTO 3apaHEeC 3aaHHOC BPEMsI MPOIIIO
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(«1a» Ha sTane S1345), nepexonsr k BbimonHeHMo dTana S1320, a ecnu Her («Her» Ha sTane
S1345), Bo3Bpamatorcs k stamy S1335.

[0180] ITpumep onepamwmii 1300B Oyner paccmoTpen Oonee moapoOHO ¢ TOMOIIBIO (ur.
14, xoropas mpencraBiser co0oi rTpaduK, OTpaXKALIMHA H3MEHEHUs TeMIepaTyphbl
TokonpueMHuka. Ha rpaduke BepTHKaIbHAsS OCb COOTBETCTBYET TEMIIEpAType, & TOPU30HTAIbHAS
— BPEMEHHU.

[0181] Touka 1410 oOo3Hayaer 3apaHee 3aNaHHYID LEJIEBYHD TEMIIEPATypy
MIPEABAPUTENIBHOIO HArPEBA, ONIMCAHHYIO BBILIE B CBSI3U C OCHOBHBIMU onepauussmu 700 B peskume
PRE-HEAT («mpenBapuTeIbHBIN HATPEBY).

[0182] Touka 1415 obo3HavaeT 3apaHee 3aIAHHYIO MEJIEBYIO TEMIEPATYPY OXJITAKICHUSI,
OIHCAHHYIO BBIIIE B CBsI3U ¢ OCHOBHBIMU oneparusivu 1100 B peskume INTERVAL («mayszay).

[0183] Touka 1420 obo3HavaeT 3apaHee 3aJaHHYIO LEJIEBYIO TEMIIEPATypy HArpeBa,
ONHCAHHYIO BBINE B CBS3M C OCHOBHbIMHU omepaumsmu 1200 B pexxume HEAT («Harpesy).
Crnenyer OTMETUTBD, YTO B COOTBETCTBUU C Mocienytomum onucanuem, pexxum HEAT («Harpesy)
uMeeT npoduiIb Harpesa, CoAep KaIuil MHOXKECTBO (a3, Ha KOTOPBIX MPUMEHSIOT Pa3JInYHbIC
LieNieBbIe TeMIepaTypbl Harpesa. To ecTh, Touka 1420 0603HaUaeT HENEeBYIO TEMIIEPATY Py HarpeBa
Ha repBoii (ase npodunsa Harpesa B pesxkume HEAT («Harpes»).

[0184] UnrepBan 1430 obo3znauaer nepuon pexuma PRE-HEAT («mpeaBapuTenbHbIi
HarpeB»). To ectb, nepuon pexxuma PRE-HEAT («npenBaputenbHblil HarpeBy) 3aBeplaeTcs,
npUOM3UTENIPHO, KOTZIa TEMIIepaTypa TOKONPUEMHHKA JOCTUraeT 3apaHee 3aJaHHON LieJeBOH
temnepaTypsl 1410 npeaBapuTenbHOroO HarpeBa.

[0185] UnTepBan 1435 obosnauaer mepuoxn pexkuma INTERVAL («maysza»). To ecTs,
nepuon pexnma INTERVAL («may3a») HauMHaeTcs, MPUOM3UTENBHO, KOTJa TeMIlepaTtypa
TOKONPUEMHUKA JOCTUTAET 3apaHee 3alaHHOH LeneBol Temmnepatypsl 1410 npenBaputeapbHOro
HarpeBa, U 3aBepIIaeTCs, KOraa TeMIeparypa TOKOIPUEMHUKA JOCTUTAET LIeJIEBON TEMIIEPATYPBI
1415 oxnaxxneHus.

[0186] UuTepBan 1440 obo3nauaer nepuon peskuma HEAT («narpesy). To ecTs, mepuon
pexxuma PRE-HEAT («mpemBapuTenbHBI HArpeB») HAYMHAETCS, NPUOIM3UTENBHO, KOTJa
TeMmrneparypa TOKONPUEMHMKA JOCTUraeT 3apaHee 3aJaHHOW LeseBoill Temmepatypel 1410
OXJIAKJICHHs] U 3aBepluaercss B MOMEHT 1445 Bpemenu. Touka 1445 o3Hauaer MOMEHT, KOraa
yIOBJIETBOPEHO yClIOBUE OKOHYaHwMsI Harpesa (3tan S1240 ocHoBHBIX onepanuii 1200).

[0187] Touka 1450 o3HadaeT MOMeHT, korna TokonpueMHuK 110 6osnee HE MOkeT OBITh
oOHapy>keH, T.e., korma Ha stanme S1310 mpumepa omepauuii 1300B He ompeneneHo, 4To

TOKOTIPUEMHUK OOHapykeH, Ha ocHoBe umrenanca («Her» na stame S1310). Touka 1455
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O3Ha4aeT MOMEHT, Koraa TokonprueMHuk 110 cHOBa MoxeT ObITh OOHAPYIKEH, T.€., KOT/Ia Ha dTare
S1340 npumepa oneparuii 1300B ompeneneHo, YTO TOKONPUEMHHUK OOHApy»Xe€H, Ha OCHOBE
umnenanca («/la» Ha stane S1310). MuTepsan 1460 obo3Hauaer mepuon, B T€UEHHE KOTOPOTO
TokornpueMHuK 110 He MOKeT ObITh OOHAPYIKEH.

[0188] B coorBercTtBuu ¢ mpumepom onepauuii 1300B, HecMoTpss Ha cienoBaHHe
npodIIF0 HarpeBa, B KOTOPOM ONpeAeNieHa MO MEHbLIeH Mepe OIHa LesieBasi TeMIepaTypa
Harpesa, COOTBETCTBYIOINAsl IPOMEXKYTKY BPEMEHH, yIIPaBJIeHHe HHAYKTUBHBIM HArPEBOM MOXKET
OCYILECTBJISITECS C JOMYIIEHUEM TOro, YTO Mexay dTanoM S1315, rae 3aBepiiaroT HHAYKTHUBHBIH
HarpeB, U stanoM S1350, rae BO30OHOBJISIOT WHAYKTUBHBIA HArpeB, TAK)Ke IMPOLLIO BPEMSI.
IMpodunb Harpesa, cooTBeTcTBYOMmMI neproay 1460, korna TokonpueMank 110 He MoxkeT OBITH
OOHapy>KeH, MOXET OBITh, IO CYIIECTBY, MPOITYIIEH.

[0189] Dur. 13A sBasieTcst OJOK-CXEMOW alropuUTMa JUis €Ile OJHOTO W3 MPUMEPOB
onepauuii 1300C, BBIMOMHIEMBIX B OTBET Ha OOHapy»keHune TokonpruemHauka 110. Hekoropeie u3
sTanos B 3ToM npumepe onepauuii 1300C unentuuns! npumepam onepauuii 1300A unu 1300B,
IPU 3TOM HUKE OYIyT ONHCAHBI OTIIHYHS.

[0190] Drtanm S1355 sBnsiercss sTamom oOHapykeHus TokornpueMmHuka 110 Ha ocHOBe
M3MEPEHHOr0 UMIIeJaHCa. DTOT 3Tan aHajoruueH stamy S1310, ogHako OTIMYaeTCs TEM, YTO
nepexomaT k atamy S1325, ecnu He onpeneneHo, 4To TokonpueMHuk 110 obnapyxken («Her» Ha
stane S1355).

[0191] B npumepe nponenyps! 1300C nocne stana S1330 nepexonst k stamy S1360.

[0192] Oram S1360 siBnsieTcst STAlIoM U3MEpPEeHUs] uMIenanca nociaenosarenbHo RLC-
cxembl. Jtan S1360 ananmoruuen stany S1335, ogHako Ha sTame S1360 HeT HEOOXOIMMOCTH
o0ecreynBaTh NMOJaYy HAPEBAKOIIErO MUTAHUS TIEPEMEHHOTO TOKa Ha mnociienoBareibHyro RLC-
cxemy. [IpyuunHa 3akr04aeTcs B TOM, YTO B MOMEHT BpeMeHH 3Tana S1360 nonaya HarpeBaroiero
MUTaHUS IEPEMEHHOIO TOKA HE OCTAHOBJICHA.

[0193] Dran S1365 sBNsieTCs: STANOM ONpeAeNieH s, ObUT I OOHAPYKEH TOKOIIPHEMHHK
110 Ha OCHOBE H3MEpPEHHOro HuMIenaHca. JTOT 3Tan aHanorudeH stamy S1340, opnHaxo
OTJIMYAETCSl TE€M, YTO, €CJIH OMNpeNesieHO, 4TO TokompueMHUK 110 oOHapykeH, Ha OCHOBE
umnenanca («/la» Ha sTane S1365), Bo3Bpamatorcs k stany S1305, a necnu Her («Her» Ha sTane
S1355), nepexonsT k BeIMOIHEHUIO 3Tana S1370.

[0194] S1370 siBnsieTcst 3TaroM OmpeneseHus, MPOLUIO JIU 3apaHee 3aJaHHOE BpeMs, Ha
OCHOBE 3HA4Y€HUsI TPEThEro TaliMepa. JTOT 3Tal aHajoruydeH sTamy S1345, ogHako oTiuyaercs
TE€M, YTO €CJIH OIpEeNeeHO, 4TO 3apaHee 3agaHHoe Bpemsi mpouuio («la» Ha srame S1370),

nepexonat k atany S1315, a Hecnu Her («<Her» Ha stane S1370), Bozpamatores k aramy S1360.
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[0195] ITpumep omepamuii 1300C Oyner paccMmoTpen Oonee moapoOHO ¢ OMOIIBIO (ur.
14. lanee OynyT onucaHbl OTJINYUS OT MPEAIIECTBYIOLIEro ONucanus npumMepa oneparuii 1300B.

[0196] Touka 1450 o3HauaeT MOMeHT, korna TokonpueMHuK 110 6osnee HE MOkeT ObITh
obHapyxxeH, T.e., koraa Ha stame S1355 mpumepa omepaumii 1300C He ompeneneHo, 4TO
TOKONIPHUEMHUK OOHapyskeH, Ha ocHoBe umrenanca («Her» wHa stame S1355). Touka 1455
O3Ha4YaeT MOMEHT, Korja TokonpueMHuK 110 cHOBa MOkeT ObITh OOHApPYIKEH, T.€., KOTJa Ha 3Tare
S1365 npumepa oneparuii 1300C ompeneneHo, YTO TOKONPUEMHHUK OOHAPYKEH, Ha OCHOBE
umnenanca («J/la» Ha stane S1365).

[0197] Kak ormeuanocek Bbime, pexxum HEAT («HarpeB») mmeer mpoduiib Harpesa,
cofiep KalIiii MHOXKECTBO (a3, Ha KOTOPBHIX NPUMEHSIOT Pa3JINYHbIC LIEJIEeBbIE TEMIIEPATYPhI
HarpeBa. [Ipu 3TOM omepaunu M3MEHEHHsI LeJIEBONH TeMIlepaTypbl HarpeBa B OAHMH MK Oojee
MOMEHTOB BpeMeHH (Harpumep, 3tan S2115 Ha ¢wur. 21, onucaHHbI HUXKE) MOTYT BXOIHTDH B
coctaB onepaunii B pesxkume HEAT («narpes»). Torma, B coorBercTtBuu ¢ mpumepom 1300C
onepauuii, nepuox 1460, B kotopom TokonpueMHUK 110 He MoxkeT ObITh OOHAPYKEH, HE BIUSAET
Ha YIOMSHYTbIe OOUH WiU Oojlee MOMEHTOB BpeMeHH. [IpuunHa 3aKimodaercs B TOM, 4TO
onepauuu 1300C He BximouaroT 3Tanos S1315 u S1350 u3 npumepa onepauunii 1300B. To ects, B
cootBercTBuH ¢ npumepoM 1300C omepanmii, MOXKHO AOCTUYb TOTO, 4ToOBI mepuoxn 1460, B
KOTOpOM ToKonpueMHUK 110 He MokeT ObITh OOHApy»KeH, He BJIMAJ Ha OOIIYIO JJIUTENBbHOCTD
npoduiis Harpesa.

[0198] @ur. 13D sBasiercss OJOK-CXEMOH airopuTMa Jyis elle OJHOTO W3 MPUMEPOB
onepauuii 1300D, BIMOMHSIEMBIX B OTBET Ha OOHapy KeHHe TokonmpueMHuka 110.

[0199] Hexortopble u3 3Tanos B 3ToM npumepe onepaunit 1300C npeHTUIHBI TpUMeEpam
onepauuii 1300A, 1300B umu 1300C nipu 3TOM Hike OyAyT ONMUCAHBI OTJIUYHS.

[0200] Dtan S1375 awnanormuen stamy S1340, omHAako OTIMYAETCS TEM, 4YTO €CIIU
ompeneneHo, 4ro TokomnpueMHHK 110 oOHapyskeH, Ha OCHOBE WMIIEJJAHCA, MEPEXONAT K
BBINOJHEeHUIO 3Tana S1385.

[0201] B mpumepe npouenyp 1300C nocne stana S1325 nepexonst k stamy S1380.

[0202] Drtan S1380 sBisieTcss 3TAOM OCTAHOBKH BTOPOTO TaiiMepa, KOTOPBIA ObLT
3amylleH, U 3amycka TpeTbero TaiiMepa. OcTaHOBKa BTOPOro TaliMepa rapaHTUPYET, YTO 3HaUEHue
BTOPOTO TaliMepa He OyAeT YBEIUYNBATLCS C TeUEHHEM BpeMeHH. TO eCTh, MPHOCTAHABINBAIOT
BBITIOJITHEHHE TTPO(UIISt HArpeBa.

[0203] Dtam S1385 — 370 3Tan onpeneneHus, ObLT I OCTAHOBJIEH BTOPOI Taiimep. DTOT
3TaIn MOXET OBITh 3TANOM OmpezneneHus, Obl1 iu BbimonHeH sTan S1380. Ecnu onpeneneno, uto

BTOpPOI1 TaiiMep ObL1 ocTaHOBIIEH («/la» Ha aTane S1345), nepexoast k BeIMOIHEHHIO 3Tara S1390,
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a ecnu Het («Her» Ha stane S1385), mpumep oneparuit 1300D 3aBepmaroT, 1 BO3BpPAILAKOTCS K
ocHOBHBbIM onepauusamu 1000 unu ocHOBHBIM onepauusm 1200.

[0204] Dran S1390 —53T0 3Tanm mepesanmycka OCTAHOBJIEHHOroO BTOporo Ttaiimepa. Ilpu
nepesanycke BTOpPOro TaiimMepa ero 3Ha4eHHe CHOBA YBEJINYHMBAETCS CO BPEMEHUM OTHOCUTENIBHO
3HAYEHMHsI, B KOTOPOM BTOPOH TaiiMep ObuT ocTaHOBJNIEH. TO eCTh, BBIONIHEHNE PO HarpeBa
BO300OHOBJISIETCS.

[0205] Ipumep omneparnwmii 1300D Oynet paccMoTpeH Oojiee OaPOOHO ¢ TOMOIIBIO (T,
14. Manee OynyT onucaHbl OTJIMYHS OT MPEAIISCTBYIOLIEr0 OMUCAHUs puMepa oneparuii 1300B.

[0206] Touka 1450 o3HadaeT MOMeHT, korna TokonpueMHuK 110 Gosee He MOkeT OBITh
oOHapykeH, T.e., korma Ha stane S1375 mpumepa omepaumii 1300D He ompeneneHo, 4TO
TOKOIIPHEMHUK OOHapy»eH, Ha ocHoBe nmrienanca («Her» na stane S1375).

[0207] To ecTb, B cooTBETCTBUHU C TpuMepoM onepauuii 1300D, HecMOTps Ha cieoBaHHe
npodmIF0 HarpeBa, B KOTOPOM ONpeZAeNieHa MO MEHbILIEH Mepe OfHa LesieBas TeMIepaTypa
HarpeBa, COOTBETCTBYIOIIAsI MPOMEXKYTKY BPEMEHH, YIIPABJICHNUE UHIYKTUBHBIM HATPEBOM MOXKET
OCYILECTBIISITECS C JOMYyLIEHUEM TOT0, YTO MexXay dtanoM S1315, rae 3aBepluaroT MHAYKTUBHBIH
Harpes, u 3TanoM S1350, rae BO30OOHOBISIIOT MHAYKTHBHBIN Harpes, BpeMeHU He mpouuio. B
pe3yibTaTe BBINOJIHEHHE MPO(UIIS HarpeBa MOXKET ObITh I10 CYLIECTBY MPEPBAHO.

[0208] Dur. 13E sBnsiercst OnOK-CXeMOM ajroputMma IJisi elle OAHOTO U3 IMPHUMEPOB
oneparmii 1300E, BImONHAEMbIX B OTBET Ha OOHapykeHHe Tokonpuemuauka 110. Hekoropeie u3
3TanoB B 3ToM npumMepe onepanuit 1300C unenruyuns! npumepam onepauuii 1300A 1300B, 1300C
u 1300D, npu 5TOM HIKe OyIyT OMHUCAHBI OTIUYHSI.

[0209] Drtan S1392 ananormyen stamy S1340, ogHAaKO OTJIMYAETCS TEM, YTO, €CIIH
omnpeneneHo, 4To TokompueMHuk 110 oOOHapykeH Ha OCHOBE HWMIIENAHCA, MEPEXOIIT K
BBINOJHEHUIO 3Tana S1394.

[0210] DTan S1394 — 310 3Tanm onpeneneHus, ObLT JIU 3aMyIIeH TPEeTUl TaliMep. DTOT Tar
MOXET OBITh 3TArOM omnpeneneHus:, Obut v BeimosHeH 3tan S1330. Ecnu onpenenero, 4To TpeTuit
Taiimep ObLn 3anymieH («/la» Ha stame S1394), nepexonsr k BeIMoIHEHUIO Tana S1396, a ecnu
Her («Her» Ha stame S1394), mpumep omnepanmii 1300E 3aBepmraror, M BO3BpAINAKOTCS K
ocHOBHbIM onepauussmu 1000 unu ocHoBHBIM onepauusm 1200.

[0211] S1396 siBnsieTcst STArOM BBIMIOJIHEHHE 3apaHee 3aaHHbIX Olepaluil Ha OCHOBE
3HAYEHUs] TPEThETO TaiiMepa. 3apaHee 3aJaHHbIE ONEPAlii MOTYT OBITh ONEpalHsIMH, KOTOpPbIE
YIUIMHAIOT OJHY Hiu Oonee n3 MHOXecTBa (a3 pexkxuma HEAT («Harpesy) Ha 3HaU€HUE TPETHErO
Talimepa, T.€. IJIMHY [I€PUOJIA, B TEU€HHE KOTOPOro TokonpueMHUK 110 He Mor ObITh OOHAPYKEH.

To ects, Takue 3apaHee 3alaHHbIE ONEPALUH MOTYT OBITh ONMEPALMSIMHU, KOTOPbIE OTHAJSIOT IO
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MEHbLIEH Mepe OOUH MM 0oJiee MOMEHTOB BPEMEHHU JJIi M3MEHEHHUsS LEeNIeBOH TeMIlepaTyphl
HarpeBa Ha JUIMHY NepUoja, B TeYeHHE KOTOPOro TOKonpueMHUK 110 He Mor ObITh OOHApY KeH.
OT0 MOXeT OBITb pPeaJu30BaHO, HANMpPUMEp, 3aAEepPXKKOW MOMEHTa BPEMEHH, B KOTOPOM
NPUHUMAIOT perreHne 00 n3mMeHeHnu Ha starne S2105 Ha ¢ur. 21, koTopslil OyaeT onmucaH HUXe.
OtmerumM, 4TO 3amepikka (asbpl W/HIM 33AepKKa MOMEHTa W3MEHEHUs LIeNIeBOH TeMIIepaTypbl
HarpeBa He O0S3aTENIbHO JOJDKHBI BBINOJHITBCS HA JUIMTEIBHOCTh NEPHOAA, B KOTOPOM
TokorpueMHUK 110 He Mor ObiTh OOHapyxeH. Pa3za MM MOMEHT BPEMEHHU Ui WU3MEHEHUs
LIEJIEBOW TEMITEPATYPhl HArPEBa MOTYT OBbITh 3aJIepKaHbl HA 3HAUEHHE, TIOJyUYEHHOE B PE3yJIbTaTe
BBITTOJIHEHHSI TAKOW OTIEPALiH, KaK JOOABIIEHHS W BEIMUTAHUS 3apaHee 3aJaHHOTO 3HAYCHUS U3
IUTUTENIbHOCTH TIEPHOAA, B TE€YEHHE KOTOPOro TokonpueMHuk 110 He Mor ObITh OOHApYKeH, WIn
3HAYEHUs], HE CBSI3aHHOIO C JUIMTEJIbHOCTBIO NMEPHOJA, B TEUEHHE KOTOPOro TokonpueMHuk 110
He MOT ObITb OOHApy’KeH, U T.IL

[0212] ITpumep onepanmii 1300E Oyner paccmorpen Oojiee moapoOHO ¢ MOMOIIBIO (UT.
14. Nanee OyayT onucaHbl OTJIMYHS OT MPEALIECTBYIOIIEro onrcanus npumepa onepauuii 1300E.

[0213] Touka 1450 o3HadaeT MOMeHT, korna TokonpueMHUK 110 6osee He MOkeT OBITh
oOHapykeH, T.e., korga Ha starme S1392 mpumepa omnepauuii 1300E He ompeneneHo, 4To
TOKOIIPHEMHUK OOHapy»eH, Ha ocHoBe umrienanca («Her» na stane S1392).

[0214] B cootBercTBuM ¢ npuMepamu onepauuii 1300E MOMeHT BpeMeHH 17151 U3MEHEHMUsI
LIeJIEBOI TeMIepaTypbl HarpeBa MOTYT ObITh 3aJeprKaHbl B 3aBUCUMOCTH OT nepuona 1460 us3
stama S1392, korna a3po30s1e00pa3yroLIHii MaTepua He MOT ObITh OOHApY»KeH, 10 3Tana S1392,
KOTZa a3p030J1e00pa3yoLIHii MaTeprai 0OHAPYyKEH CHOBA, U COOTBETCTBEHHO, 3Ta (haza mpoduJist
HarpeBa MOXXeT ObITh CKOMIIEHCHPOBAHA, WU yIJIMHEeHA. TO eCTh, B COOTBETCTBHH C MIPUMEPOM
1300E onepariuii, MOKHO TOCTHYb TOT'O, 4TOOBI IJTUTEILHOCTD MPO( Ui HarpeBa ObLIa yBeTMYEHA
B 3aBUCHMOCTH OT niepuoa 1460, B koropoM TokornpueMHHUK 110 He Mor ObITh OOHApYIKEH.

[0215] @ur. 15 sBaseTcst OIOK-CXEMOH aNrOpUTMA, WIIFOCTPUPYIOIIEH NPUMeEp MePBBIX
BCrioMorarenpHbIx onepanuii 1500, koropsle 3amyckaroT Ha 3Tane S1020 OCHOBHBIX oOneparuil
1000 B pexxume PRE-HEAT («mpenBaputenbHbiii Harpepy), stane S1120 OCHOBHBIX Orneparuii
1100 pexxuma INTERVAL («may3a») i stane S1210 ocHoBHBIX onepaunii 1200 pesxuma HEAT
(«Harpes»).

[0216] Dtam S1510 — 310 3Tanm ompeneneHus, Obuia U OOHApYKEHA 3apaHee 3adaHHAsI
orepauusi ¢ kHonkoW 128. 3apaHee 3amaHHas omepanus MOXET OBITh aHAJIOTHYHOM 3apaHee
3a7aHHOM onepauuu Ha 3tanax 5420 u S810 unu MoxkeT otnuvarbes. OTMETUM, YTO IPUMEPAMU
3apaHee 3amaHHOW omepaunu Ha dTane S1510 MoryT ObITh AJUTENbHOE HaXaTHe WU

MOCJIEIOBATEIBHOCTh Ha)kaTui Ha kKHomKy 128. Ecnu onpeneneHo, uto oOHapyskeHa 3apaHee
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3aaHHas onepanys ¢ kHonkol («/la» Ha stane S1510), mepexonst k BbInosHeHUIO 3Tama S1520,
a eciu He oOHapykeHa («Her» na stane S1510), Bo3Bpammatorcs k atany S1510.

[0217] Dran S1520 siBnsieTcst 3TAIOM BBINOIHEHUS YIIPABJICHUS IJ1s1 TPEKPAIIeHHs TOAaun
IIUTaHMs IEPEMEHHOro Toka. Eciu nmepsrle BCOMOraTeabHble MPOLEAYPHI 3allyLIEeHbl Ha 3Tale
S1020 mnu S1210, To 3TO NMUTaHHE NEPEMEHHOrO TOKA SIBJISIETCS HArpeBAIOLIUM IMUTAHUEM
MEPEMEHHOI0 TOKAa, TOT/AA KaK €CJIM MepBble BCIOMOrarenbHble onepanuu 1500 3anyineHbl Ha
srane S1120, 3TO mnuTaHuUE NEPEMEHHOrO TOKas SBJISIETCd HEHArpeBaloIUM IUTAHUEM
MEPEMEHHOTrO TOKA.

[0218] DTtan S1530 siBnsieTcst 3TAaNOM yMEHBILIEHUS JOCTYITHOTO KOJIMYECTBA CTEPIKHEHN Ha
eauHully. B cooTBeTCcTBUU CO BCoMorarenbHbiMU onepauusamu 1500, korga nmopava nmuTaHus
MIEPEeMEHHOTO TOKa OCTAHOBJICHA B PE3yJIbTAaTe OMepaluu Mmojb3oBarens, 0ok 118 ynpasnenus
yMEHbBIIAET AOCTYIIHOE KOJIMYECTBO CTepKHEeHl Ha eauHully. B pesynbrare, HampsbkeHue
uctoyHuka 102 3nekTponuTaHus MeAJIeHHee NOCTUTaeT KOHEUHOTO HAIPSDKEHUs PaspsiiKU WU
npubskaeTcst K HEMy, T[ocie MoTpebjeHHs JOCTYIIHOTO — KOJNWYEeCTBA  CTEpIKHEH
asposonieodpasyromero Marepuaita 108, yem eciau Obl HOCTYIHOE KOJHYECTBO CTEPKHEH He
yMmeHblann. (ClenoBaTeNbHO, COKpALIAeTCss WHTEHCHMBHOCTh M3HOCA UCTOYHHKAa 102
3JIEKTPOINUTAHMUSL.

[0219] ®ur. 16 sBnsieTcss OIOK-CXEMOH alropuTMa, UILTIOCTPUPYIOIIEH MPUMEpP BTOPBIX
BCIIOMOraTenapHbIxX onepanuii 1600, koropsle 3amyckaroT Ha 3Tane S1020 OCHOBHBIX omepaiuii
1000 B pexxume PRE-HEAT («npenBapurenbHblii Harpesy), stane S1120 OCHOBHBIX Oneparuii
1100 pexxuma INTERVAL («may3a») mnu stane S1210 ocHoBHBIX onepauuii 1200 peskxuma HEAT
(«Harpesy).

[0220] DTanm S1610 siBsieTCss STAarIOM U3MEPEHMsI TOKA Pa3psaku. TOK paspsiK MOXKET
M3MEPATHCS IPU OMOIIU CXeMbI 136 u3MepeHus Toka.

[0221] Dranm S1620 siBisieTCs 3TAarioM OMPEIEICHHS, SBISETCS JH WU3MEPEHHBIH TOK
paspsaku ciaumkoM OonbimmM. Eciu onpeneneHo, 4To TOK pa3psAaKy CIMIIKOM Benuk («Jlay Ha
stanie S1620), nepexonsar k BeimosHeHHo 3Tana S1630, a ecnu Het («Her» Ha stane S1620),
BO3BpalnarTcs k stany S1610.

[0222] Dtan S1630 siBsieTCs 3TarioM BBIMOJHEHUS 3apaHee 3aJaHHON ONepaLiy 3aLUThI
OT OTKa3a.

[0223] Dtan S1640 —3TO 3Tanm MpEeAOCTaBJICHHE TOJB30BATENIO 3apaHee 3aJaHHOTO
yBepomMiieHus 00 ommoke. 3apaHee 3alaHHOE YBEAOMIIEHHE 00 OIMOKe COOTBETCTBYET CIIHIIKOM
Oonbuiomy Toky paspsanku. ITocne stama S1640 Gmox 118 ympaBneHus mepexoauT B PEKUM

ERROR («ommbkay). YBegomuenue o0 ommdke MokeT ObITh BIIOIHEHO mpu iomornu LED 138,
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[0224] @ur. 17 sABnsgercs CXEMOW, WUIOCTPUPYIOIEH NPUHIMUII OOHAPYKEHUs
TokonpueMHuKka 110, KOTOpBIA SIBJISIETCS TMO MEHBIIEH Mepe YacThbi0 a’po30JIe00pasyroIIero
Matepuana 108, Ha OCHOBe MMIEAaHCA, U MPUHLUI MOJTYYEHUs] TEMIIEpaTypbl TOKOIIPUEMHHKA
110, xOTOpBIit SIBISIETCS 1O MEHbLIeH Mepe a3po3ojieodpasyroinero marepuana 108, Ha ocHOBe
UMIIEeaHCa.

[0225] Cxema 1710 —»3TO sKBHMBajieHTHas cxema sl TmocienoBareabHOil RLC-cxeMbl,
Korma asposojieodpasyromuii Marepuan 108 He BctaBjeH B ycTpoicTBO 100 MHIYKTHBHOTO
Harpesa.

[0226] L — 3Hauenue naayKkTUBHOCTU nocneaoBatenbHoi RLC-cxembl. HecmoTpst Ha ToO,
YTO, CTPOro roBopsi, L siBIsieTCs COCTaBHBIM 3HAYEHHEM U3 COCTABJSIOIINX WHAYKTHBHOCTH
MHOKECTBO 3JIEMEHTOB B mocienoBaTenbHo RLC-cxeme, L Moxker ObITh paBHO 3HAYEHHIO
WHAYKTUBHOCTH UHAYKTOpa 106.

[0227] C2 — 3Hauenue emkoct nocienosarenbHoli RLC-cxembl. Hecmotpst Ha To, uTO,
ctporo rosopsi, C2 sBisieTcss COCTaBHBIM 3HAYEHUEM M3 COCTABJISIFOLIMX €MKOCTH MHOXKECTBa
sneMeHTOB B mocienosarenbHOll RLC-cxeme, C2 MoxxeT OBITH pPaBHO 3HAYEHHIO €MKOCTH
KoHneHcaropa 106.

[0228] Rcircuit —3TO 3HaUeHHe compoTuByieHus nocienosarenbHo RLC-cxembl. Rcircuit
SIBJIIETCSL COCTaBHBIM 3HAYEHHEM M3 COCTABJLAIOIIMX CONPOTUBJIEHMS] MHOXKECTBA 3JIEMEHTOB B
nocnenosatenbHoil RLC-cxeme.

[0229] 3nauenust L, C2 u Rcircuit MOTYT OBITH TOJNYyYEHBI 3apaHee M3 Creuu(pUKALIH
3JIEKTPOHHOT'O YCTPONCTBA UM U3MEPEHBI 3apaHee HKCIEPUMEHTAIBHO U COXPAHEHBI 3apaHee B
namsTH (He Toka3aHa Ha yepTeske) Oyoka 118 ynpaBneHus.

[0230] HUmnenanc Zo mocnenoBatenbHOi RLC-cxembl, Korma aspo30sieo0pasyromuii
matepuan 108 He BcTaBieH B ycTpoicTBO 100 MHAYKTUBHOTO HArpeBa, MOXKET ObITh BBIYUCIICH
IIPY MTOMOIIH MPUBEASHHON HIKE (POPMYJIBI.

[0231] [@®opmymna 1]

2

1
Zy = Rgircuit + (O)L - EE—Z—)

rIe  —KpPyroBas dYacTOTa NHTAHUS TIEPEMEHHOrO TOKa, II01aBaeMOro Ha
nocienosatenbHyto RLC-cxemy (o = 2xf, f — yacToTa nmuTaHus nepeMeHHOr O TOKA).

[0232] C pgpyroit cropoHbl, cxema 1720 —3TO 5SKBUBAJEHTHas CXeMa JUIs

nocienosatenbHoii RLC-cxembl, korga asposoneoOpasyromuii marepuan 108 BctaBieH B
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yctporicteo 100 wunayktuBHoro HarpeBa. Cxema 1720 orauvaercs ot 1710 Hanuuuem
pe3ucTUBHOMN cocTapisirolnel Tokonpruemanka 110 (Rsusceptor), KOTOpbIi SBJIsIETCS IO MEHbIIEH
Mepe 4acThio a’po3oiieobpasyroinero Matepuana 108, Mmnenanc Z1 nmocienosarenbuoii RLC-
CXeMBbI, Koraa aspo3ojeodpasyrouiuii marepuan 108 BcrasieH B ycTpoiictBo 100 HHAYKTUBHOTO
HarpeBa, MOKeT ObITh BBIUMCIIEH MPH MOMOLIH MPUBEASHHON HUXKe (HOPMYJIBL.

[0233] [@opmymna 2]

2 14
Z = (Rcircuit + Rsusceptor) + (wL e —)
w(,

[0234] To ectb, mMnenanc nocienoparenbHoi RLC-cxembl, Koraa aspo30i1eodpasyroui
matepuan 108 BcrasieH B ycTpoiicTBo 100 MHAYKTMBHOIO HAarpeBa, BbILIE, YEM KOIZla OH HE
BcTasyieH. MimnenaHc Zo, korza aspo3oieobpasyromuii matepuan 108 He BCTaBlIeH B YCTPOHCTBO
100 MHOYKTHBHOTO HarpeBa, M HUMIeNaHc Zo, Korga a’pososiecOpasyroomuii matepuan 108
BCTaBJIEH, IOJYYalOT 3KCIEPUMEHTAJbHO 3apaHee, U IMOpPOroBOE 3HAYEHME, PAaCIOJOKEHHOE
MEKIy HUMH, COXPAHSIOT B MaMsTH (HE TMOKa3aHa Ha 4depTeke) Onoka 118 ympasienus. ITo
NO3BOJISIET OINpPENeNATh, BCTABJIEH JIM a’po3oneolpasyrommii mMatepuan 108 B yCTpoHCTBO
MHIYKTUBHOI'O HarpeBa, T.€. OOHapy>kKeH JI1 TokonpueMHHK 110, HCX0s U3 TOro, MPEBbIMIAET JIN
U3MEpPEHHbIN UMIIeIaHC Z ynoMsIHyThIH ropor. Kak ormedanocek, oOHapy keHHe TOKOIIPUEMHHUKA
110 MoskeT TpakTOBaThCs Kak OOHApysKkeHue a’po3osieodpasyroiero mMarepuaia 108.

[0235] Otmerum, uto Onok 118 ympaBiaeHUs MOXKET BBIYUCISATH HUMIIEOAHC Z
nocyienoatebHOM RLC-cxemMbl Ha OCHOBE aeiicTByroero sHauenuss VRMS u ngelicTByrommero
3HaueHus IRMS Toka, u3MepsieMbIX, COOTBETCTBEHHO, cxeMol 134 u3mepeHus HamnpspKeHUs! U

cxemoil 136 n3mepenus Toka.

[@opmyna 3]
7 = VRMS
Igms

[0236] IIpu 3TOM, pelLieHHEM MPUBEAEHHOIO BbIllle YpaBHEHUs AN Z1 OTHOCUTENBHO
Rsusceptor OYHAOT CIEAYIOLUIYIO GOpMyIy.

[@opmyna 4]
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1 2
212 = Rszus':eptar + ZRsusceptor ! Ra‘rcuit + R?ircuit + (mL - R)

2

1
Rszusceptor + 2Rcircuir - Rsuscepzor + Rgircuit + (“JL - _JJ_E) - le =0

1 2
_2Rcircuit + 4Rc%ircuit - 4’(Rczi?‘cuit + (wl‘ - R) - ZIZ)

R susceptor — 2

1 2
2
=% Z] - (a"l‘ - _) = Reircuie

wC
[0237] 3nech, UCKITFOYEHHEM OTPULIATEIbHBIX 3HAYEHUN COMPOTUBJIEHUS U 3aMEHOH 71 Ha
Z, IONy4aroT CAeayImyo Gopmyy.

[@opmyna 5]

2
Rsuscepror = [Z%2 - (“JL - %) - Rcircuit

[0238] DkcrnepuMEHTAIbHO IMOJYYHUB COOTHOLIEHUE MEXKAY Rsusceptor U TEMIEPATYpOM
TOKOIIPUEMHHUKA 3apaHee U COXPAHUB 3TO COOTHOILIEHHE B MaMATH (HE MOKa3aHa Ha 4YepPTEKe)
Onmoka 118 ympaBneHus, MoxeT ObITh IOJNydeHa TeMIepaTypa TOKONPHUEMHHMKA, Ha OCHOBE
JanbHENero BbMUcaeHus Rsusceptor HA OCHOBE MMnienanca Z nocnenosarenbHoi RLC-cxeMbl.

[0239] Ha ¢ur. 18 noka3aHa s5KBUBaJIeHTHasI cxema 1isi ocienoBareabHol RLC-cxembl,
KOT/la TIMTaHKE MEePEMEHHOro TOKa MOJNAT Ha yactore fo pesonanca nocnenosarensHol RLC-
cxembl. Cxembl 1810 wm 1820 —53TO, COOTBETCTBEHHO, JKBUBAJEHTHbIE CXEMbI JIJIsI
nocienosarenbHoi RLC-cxembl, korga aspososeobpasyromuii matepuan 108 He BCTaBJIEH, HIIH
BCTaBJieH, B ycrpoiictBo 100 mHmykTuBHOro HarpeBa. Yacrora fo pesoHaHca MokeT OBITh
BBIUHCJICHA CIIEIYIOIIUM 00pa3oMm.

[0240] [@opmymna 6]

1

fo= 2nJLC,

[0241] Ilpu >TOM mpUBENEHHOE HIKE COOTHOIIEHHE YIOBIETBOPSETCS 4acToTol fo
pe30HaHCca, U CJIEA0BATEIbHO, UHAYKTUBHON M €MKOCTHON COCTaBJISIOIIUMU MOCJIEI0BATEIbHOM

RLC-cxembl MOKHO npeHeOpeyb B OTHOLIEHWH UMITeAaHca rnocnenoBaTenbHod RLC-cxembl.
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[@opmyna 7]
L= 1
Wi = ﬁ)——(:z

[0242] CootBercTBeHHO, uMmenanc Zo mnocnenosatenbHoli RLC-cxembl, korma
aspozosneodpasyrournii marepuai 108 He BCTaByieH B yCTpoiicTBO 110 MHAYKTUBHOIO Harpesa, u
umnenanc Zi nocienoarenbHoii RLC-cxembl, korma asposoneoOpasyromumii marepuan 108
BCTaBJIeH, Ha 4yacToTe fo pe3oHaHca, MOTYT OBITh TOJYYEHbBI CIIENYOIINM 00pa3oM.

[@opmyna 8]

Zo = Repreuir
Zy = Rejrcuic + Rsusceptor

[0243] Ilpu sTom 3HaueHue Rsusceptor pe3uCTUBHOI COCTaBJISIOLIECH, MPUBHOCHMOM
TOKONPUEMHUKOM 110, KOTOpBII SIBJISIETCS TIO MEHBIIEH Mepe YacThI0 a3po30Jie00pasyroIIero
matepuana 108, korma asposoneobpasyrommii matepuan 108 BcraBien B ycrpoiictBo 100
WHIYKTUBHOTO HarpeBa, Ha 4actore fo pe3oHaHca, MOXKET ObITb BBIYHCIEHO IMPH TOMOIIH
cnenyromei GopMyJIbL.

[@opmyna 9]
Rsusceptor =7 = Reircuir

[0244] Takum oOpas3om, mpu oOOHapykeHHHM TokompuemHuka 110, korma momy4arot
TEMITEpaTypy TOKONPHUEMHHUKA HA OCHOBE MMIIEAAHCA, MM 00a STUX 3HAYEHUS, UCIIOJb30BAHUE
yactoThl fo pesoHaHca mocnenoBatenbHOM RLC-cxeMbl SIBISIETCS MPEANOYTHTEIbHBIM C TOYKH
3peHusi TMPOCTOThI BbluHCHeHWH. (OuYeBHAHO, HCMONB3OBaHME dYacTOThl fo pe3oHaHca
nocnenoBatenbHOl RLC-cxeMbl Take MPEenrnovYTUTENbHO C TOYKM 3PEHHs MOJAa4Yu SHEpPruu,
HAKOIJIEHHOW B wucToyHUke 102 »snexrponuranus, B TokonmpuemMHuk 110 ¢ BbICOKOH
3¢ (HEeKTUBHOCTBIO U CKOPOCTHIO.

[0245] KonkpetHsriii npumep 1 npodus Harpesa.

Huxe Oyznert onmcad oiMH U3 KOHKPETHBIX IPUMEPOB PO Ut HArpeBa.

[0246] B npmanHomM npumepe ycrpoiictBO 100 HHAYKTHBHOIO HarpeBa MOXKET
COOTBETCTBYIOIINM 00pa3oM HarpeBaTh a’poszoieodbpasyromuii marepuan 108 mpu momomu
M3MEHEHHUs 4aCcTOThl MEPEeKIIOUYeHUsl cxeMbl 132 reHepupoBaHUsl MEPEMEHHOIO TOKA B pEXHUME
PRE-HEAT («mpensaputenbHblii Harpesy»), peskume INTERVAL («may3a») u pesxxume HEAT

(«HarpeB»), COCTOALIEM U3 MHOeCTBa (as.
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[0247] Ha ¢ur. 19 mnoxkazanbl rpaduku (a), (b) u (c), oTpaxkaromue H3IMEHEHUE
TeMIiepaTypbl TOkompuemMHuka 110, 4acTOTBl mnepekmodeHus cxembl 132 reHepupoBaHUs
MEPEMEHHOr0 TOKa U uMmneaanca cxemel 104, COOTBETCTBEHHO, B MHAYKTUBHOM Harpesarese 100
B COOTBETCTBUH C JAHHBIM IIPUMEPOM. AHaOrH4HO ¢ur. 14, Ha ur. 19 crpenka 1430 obo3Hauaer
nepuon pexxuma PRE-HEAT («mpenBapurenbHblii Harpesy), ctpenka 1435 obo3Hauaer nepuona
peskuma INTERVAL («may3ay), a ctpenka 1440 obo3Hauaer nepuon pesxkuma HEAT («Harpesy).
ITpu 5ToM, Ha rpaduke (a) CIUIOMIHON JHMHUEH NOKa3aHa TeMmmeparypa TokonpuemHuka 110, a
NPEepBIBUCTON  JIMHUEW  TOKa3aHa  LeleBas  Temmeparypa  (LeneBas  TeMmIepaTrypa
NpEeIBAPUTEIbHOTO HAarpeBa, lLiesieBas TeMmIlepaTypa OXJKAEHUs M LejeBas TeMIleparypa
Harpea) Uit K&KI0TO IMepHoa.

[0248] Ha ¢wur. 19 nmokazano, uro Temmneparypa 110 (TemmepaTypa TOKONPHEMHHUKA)
IOCTHTaeT LeJIEBOH TeMIepaTypbl HAarpeBa B MOMEHT IEPeKIIOYeHns (a3, OJHAKO 3TO SBISETCS
JHIOb UACANBHBIM cllydaeM. TO €CTh, C TOUKU 3pEHUs IpUMepa ONeparLiii, MoKa3aHHbIX Ha (ur.
21 v ONMCaHHBIX HUXKE, TIOBEACHHUE, TPOMILTIOCTPUPOBAHHOE Ha GUT. 19, COOTBETCTBYET Clydaro,
KOI7la MOMEHT BpPEMEHHM H3MEHEHHUs 4YacTOThl NEpeK/IIoueHus Bblkmoudatesss Q3 coBmagaer c
MOMEHTOM BPEMEHH NTEPBOHAYAIBHOIO JOCTUKEHHsI TEMITEPaTypoil TokonpueMHuka 110 uenesoi
TeMIepaTypbl HarpeBa. B oOmem ciyuyae mocie JOCTHXKEHHUS LENeBOH TeMIepaTypbl Harpesa
TeMIeparypa TokonpuemHuka 110 moBTOpHO onyckaeTcs BCIEACTBUE BPEMEHHOTO NIPEKpalleHus
HarpeBaoLero MUTaHus ePeMEHHOTO TOKa M 3aTeM CHOBa pacteT. COOTBETCTBEHHO, B O0LIeM
cilydae, AOCTHXKEHHME TeMIepaTypol TokompueMmHuka 110 neneBoil TemmnepaTypbl HarpeBa He
00s13aTeNbHO NOJDKHO COBMAAATh ¢ nepekiroueHneM ¢asel. To jxe camoe oTHOcuTCS U K dwur. 20,
u K ur. 22.

[0249] Kak mokazaHo Ha rpaduke (b) B JaHHOM NIpUMepe, 4HacTOTa MEPEKIIOUYSHHS
nepexiouaressi Q3 B cxeme 132 reHeprpoBaHUs IEPEMEHHOTO TOKa paBHA yacTtoTe fo pe3oHaHca
B Teuenne nepuona 1430 B pexxnme PRE-HEAT («mpenBapuTenbHbI Harpes») M B TEUEHUE
nepuona 1435 B pexxume INTERVAL («may3a») u ocTaercss MOCTOSIHHOM B 3TUX mNepuonax. B
nepuone 1440 pexmma HEAT («marpes») dwacTtoToil mnepexsodeHuss nepeximodarens Q3
YIPaBISIOT TaK, YTOOBI OHA YBEITMUMBAIACH CTYIICHSIMH MPH Nepexoae Mexay dpazamMu (MOMEHTBI
BPEMEHU [l MEPEeKIOUYEeHUs] Ha MOBBILIEHHYIO 4YacTOTy nepekmouarens Q3 3ariaHupOBaHbI
3apaHee; 3TO XK€ OTHOCHUTCS M K KOHKPETHOMY mpuMepy 2, onucaHHoMy Hipke. Korga usacrtora
MEepeKIroYeHusl nepekiouarenss Q3 MEHsieTCsi, MEHsAeTCs Takke umnenaHc cxembl 104. B
pesyJipTaTe CTYNEHYaTOro yBEIMYEHUs] YaCTOThI MEepeKIoueHs nepekrodarens s, uMnenaHc
cxembl 104 Takke MPOIOJDKAET YBETMUIUBATHCS, YTO MOKa3aHo Ha rpaduke (¢). B nanHOM npumepe

BpeMeHHblﬁ crnag TeMIepatypbl MOXET PErUCTPUPOBATHCA, KOrAda IIOJIb30OBATCJ/Ib BTATHUBACT
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a3po30J1b, CHOPMHUPOBAHHBIN U3 UCTOYHUKA a3PO30JIsi, HA OCHOBE M3MEHEHUS UMIIEIaHCa CXEMBbI
104 (wnu u3MeHeHus MepeMEeHHOr 0 TOKa, rogasaemMoro Ha uHaykTop 106). To ecth, onpeneneHue
TOTO, YTO MOJIB30BATENb BTSHYJ a3P030Jib, MOXKET BBITOJIHATHCS HA OCHOBE OOHApPY’KEHUs Criaja
TEMIIEPATYPBI.

[0250] IIpu 3ToM ympaBjieHHE HaCTOTOH MepeKoueHus nepekmoyarens Q3 B TeueHue
nepuona 1440 B pexxume HEAT («Harpes») MOKET BBIMOJHITBCS TaKUM 00pa3oM, 4TOObI OHA
HAYMHAJIACh C 4YacTOThl fo pE30HAHCA U TOCTEMEHHO OTXOAMJIA OT 4acToThl fo pe3oHaHca, Kak
NOKA3aHO CIUIOIIHOW JimHUeH Ha rpaduke (b), niam TakuM oOpa3oM, 4TOOBI OHA CYILIECTBEHHO
nasiana OTHOCUTEIBHO 4acTOThI fo pe30HaHca nepes MOCTeNeHHbIM NPUOIKeHHeM K yactote fo
pe30HaHca, Kak IMOKa3aHO IpepbBUCTON JmHMeH Ha rpaduke (b). B mepBom ciydae dactoTa
NepEeKITIoUeHUs epekiirodarens Q3 MOBbIIAeTCsl B 00IACTH YaCTOT BBIIIE YACTOTHI PE30HAHCA HA
npoTsDKeHnH MHOXKecTBa (a3, cocrapmsirommx peskum HEAT («Harpes») 1440, a BO BTOpOM
CJIy4ae 4acToTa MePeKIIOueHHs mepekoyaress Q3 moBbIaeTcs: B 00J1aCTH YaCTOT HUXKE YaCTOThI
pe30HaHCa Ha MPOTSDKEHUH MHOXKecTBa (a3, cocrapisomux pexkum HEAT («marpes») 1440.
beicTpelii Harpes HeoOxoaum Toabko B pesxkume PRE-HEAT («npenBapurenbHbIil HArpeBy), Ipu
5TOM TaKOH MHTEHCHUBHbIN MHIYKTUBHBIM HAarpeB HE MOIXOAUT [Jisl MOCTENEHHOIO yBEINYEeHMUsI
temneparypsl B pesxkume HEAT («Harpesy»). COOTBETCTBEHHO, B JAHHOM IPUMEPE HacTOTY
nepexroueHust nepekimoyarenss Qs ynamstor oT 4actoTel fo pe3oHaHCa, YTO TO3BOJIAET
obecneuntb Ooyiee TUIABHBIA pocT Temmepatypbl. TokompuemHuk 110 MokeT HarpeBaTbcs
TpeOyeMbIM 00pa3oM C MepeKTIOYeHNEM YaCTOThI IIPH repexone oT pasbl K dase.

[0251] B nononHenue, Ha ¢ur. 20 mokasaH ee OIUH MPUMEP U3MEHEHHs TEMITEPATYPhI
TokornpuemMHuka 110, 4acToThl nepekIoueHns cxembl 132 reHepupOBaHUs MEPEMEHHOIO TOKA U
uMmnenanca cxemol 104 B unayktuBHoMm Harpesatene 100. B nanHHOM npumepe Takke 4acToTa
nepexaroyeHus: nepexmouarenss Qs B cxeme 132 reHepupoBaHUsS TMEPEMEHHOIO TOKAa pPaBHA
yactore fo pesonanca B TeueHune nepuona 1430 B pexxume PRE-HEAT («npenBaputenbHbIN
Harpes») u B TedeHue neproaa 1435 B pexxume INTERVAL («may3ay») u ocTaercst MOCTOSTHHOH B
sTux nepuoaax. Oxnako B nepuone 1440 pesxxuma HEAT («Harpes») B JaHHOM IpUMeEpP 4aCTOTON
NepeKIoueHns nepekmoyarens Q3 yIpaBisFOT Tak, YTOObI OHA YMEHBINAJIACh CTYNEHSIMH MPH
nepexone Mexny ¢asamu. Ilpu 3TOM, B pe3yiabpTare CTYNEHYATOrO MOHHKEHUS YaCTOTBI
nepekrYeHus nepexaodarens Qs, umneaanc cxemol 104 Takke mpoaosKaeT cHkarbes. Korna
BTSITMBAHUE A3PO30JIs1 MOJIb30BATENIEM HE PETHCTPUPYIOT, MOXKET O0OECIeYMBAThCS MMOHIKEHUE
4acTOThI MEpPEeKIIoueHus nepekmoyarens Qs ¢ nmepexonamu Mexny ¢aszamu B pexxume HEAT
(«HarpeB»), Kak B JAHHOM IpUMeEpe, M PE3YJbTaTOM MOXKET OBITh IOCTENEHHOE YBEIHYEHHE

TeMnepaTypsl.
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[0252] IIpu 3TOM ympaBiieHHE 4acTOTON MEpeKIoueHus mnepekirodarens Qs B TeueHue
nepuona 1440 B pexxume HEAT («Harpes») MOJKET BBINOJHATHCA TAaKUM 00pa3oM, 4TOOBI OHA
CYIIECTBEHHO BbIpAaCTaja OTHOCUTEJNBHO YacTOThl fo pe3oHaHca mepen IMOCTENEeHHBIM
npubIkeHueM K 4actoTe fo pesoHaHca, Kak MoKa3aHO CIUIOMIHOM JuHuel Ha rpaduke (b), wim
TaKUM 00pa3oM, 4TOOBI OHA HAYMHAIACH C YacTOThHI fo pe3oHaHCa M MOCTENEHHO OTXOAMJA OT
4yacToThl fo pe3oHaHca, Kak MOKA3aHO MPEpbIBUCTON juHMeN Ha rpaduke (b). B mepsom ciyuae
YacToTa MEPEeKIIOUeHHs nepekmrovarestss Q3 MOHMKaeTcs B OOJACTH YaCTOT BBILIE YaCTOTHI
pe30HaHCa Ha MPOTSHKEHUH MHOXKECTBA (a3, coctaisiromux pexum HEAT («Harpesy») 1440, a Bo
BTOPOM CJIy4ae 4acToTa MEePEKITIOUEHHs epekrodaTess Q3 MOoHmKaeTcsl B 00JIACTH YaCTOT HUXKE
YaCTOThI PE30HAHCA Ha MPOTSHKEHNH MHOXKeCTBa (pa3, coctapmsrommx pexxum HEAT («Harpesy)
1440.

[0253] @wur. 21 npexacrasnsieT co0oi OJOK-CXEMy aJropuTMa JJisi OHOTO U3 MPUMEPOB
onepauunii 1200, BBIMONHSAEMBIX, B OCHOBHOM, OjokoMm 118 ympasinenus B pexume HEAT
(«HarpeB»). B anroputme Ha ¢ur. 21 x anroputmy, mokazaHHOMy Ha ¢ur. 12, noGasieHO
BbimojiHeHHe dTanoB S2105, S2110 u S2115. OcranbHble 3Tambl UASHTHYHBI ¢ur. 12 wu,
CJIEZIOBATENIbHO, OIMCAHbI HE OyIyT.

[0254] Drtan S2105 sBisieTcss 3TAnoM ONpeneNeHUs], HAXOIUTCS JIU BTOPOH TaliMep B
MOMEHTE BPEMEHM [UIsi M3MEHEHHs 4acTOThl MepekirodeHus nepekmouarenss Qs. Ecau
ONpEAENeHO, 4YTO HACcTal MOMEHT BPEMEHHM [JIsl H3MEHEHHUs 4YacTOThl MEpPeKIIOYeHUs
nepexsmouatens Q3 («Ja» Ha stane S2105), Ha sTane S2110, U3MEHSFOT YaCTOTY MEPEKTIOYESHUS
nepexsrouatesisi Q3 (MOBBIIAKOT WM MOHWKAIOT). 3aTeM Ha stane S2115 neneByro Temmeparypy
Harpesa IOBBILIAIOT Ha 3apaHee 3a1anHoe 3HaueHne. Eciu Ha atane S2105, uTo HE HAcTalm MOMEHT
BPEMEHU /ISl U3MEHEHHsI YaCTOThI NepekirodeHus nepexmoyarens Qs («Her» Ha sTame S2105),
BoInosiHeHHe 3TanoB S2110 u S2115 npomnyckaroT (T.€. 4aCTOTy MEPEKIFOYCHUS NMEPEKITFYaATENs
Qs He m3mensroT). Crenyer OTMETHTh, 4YTO BbimosHeHHe 3TamoB S2110 m S2115 moxker
OCYILIECTBIISITHCS B OOPATHOM MOPSIAKE, WX MApaIeTbHO.

[0255] KonkpeTHbIii mpumep 2 npoduiis Harpesa.

Hwuxe Oyner onucaH erne onUH U3 KOHKPETHBIX IPUMepOoB npoduiist Harpesa. B nanHOM
IpUMepe YacTOTa NePEKIFOYEeHHUS CXeMbl 132 reHeprupoBaHHs IEPEMEHHOTO TOKA (PUKCHPOBaHA U
paBHa KOHKpETHOH yacTore u He MeHsieTcs B peskume PRE-HEAT («mpenBapuTtenbHbIid HarpeB),
pexxume INTERVAL («may3a») u pexxume HEAT («Harpes»), cocrosiiuem n3 MHOXKeCTBa a3z, a
MMEHHO, B IaHHOM IpUMepe OHa (PUKCHpOBaHa U paBHA 4aCTOTE PE30HAHCA.

[0256] Ha ¢ur. 22 mnoxasanbl rpaduku (a), (b) u (c), oTpaxkarommue H3IMEHEHUE

TemnepaTtypsl TokonpueMHuKa 110, 4acTOThl nepekroYeHust cxembl 132 reHepupOBaHUs
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MEPEMEHHOr0 TOKa U uMmneaanca cxemnl 104, COOTBETCTBEHHO, B MHAYKTUBHOM Harpesaresne 100
B COOTBETCTBHH C JaHHBIM npumepoMm. B coorBerctBum ¢ rpaduxkom (b) B manHOM mpumepe
4acToTa MNEPeKIIoYeHHst cxembl 132 reHepupoBaHHUs NEPEMEHHOIO TOKa B HMHAYKTUBHOM
HarpeBatenie 100 ¢ukcupoBaHa u paBHa uactoTe pe3oHaHca B pexume PRE-HEAT
(«npenBaputenbHbli Harpes»), pexkume INTERVAL («maysza») u pexxume HEAT («Harpesy),
COCTOSIIIIEM U3 MHOKECTBA (ha3.

[0257] ®wur. 23 u ¢ur. 24 npeacTaBistoT cOO0H OJIOK-CXEMbI aJITOPUTMOB JIJIsl OJTHOTO M3
NPUMEPOB OMNEPALii, BBITIOJIHIEMBIX, B OCHOBHOM, Osokom 118 ympasienus B pexxume HEAT
(«HarpeB»). AsroputMm Ha ¢ur. 23 ornmvaercst or ¢ur. 12 tem, yro BMecto stama S1235
BBITTOJIHSIFOT yIIpaBJIeHUe HarpeBoM Ha starne S2310, a Taxke nobaBneHHbIMU 3Tanamu S2320 u
S2325. OcranbHble 3Tanbl UACHTUYHBI GUr. 12 U, cieaoBaTeNbHO, ONMUCAHbI HE Oy YT.

[0258] Dranm S2320 siBisieTcst 3TANoOM OMpPENeNeHUs], HAXOIUTCS JIU BTOPOH TaliMep B
MOMEHTE BPEMEHHM U1 U3MEHEHHUs LEeJeBOH TemmepaTypel Harpesa. Ecnm ompeneneHo, 4to
HAcTaJ MOMEHT JUIs U3MEHEHHUs LieJIeBON TeMriepatypsl HarpeBa («/la» nHa stame S2320), To Ha
stane S2325 1eneByro TeMrepaTypy Harpesa MOBBILIAIOT Ha 3apaHee 3ajjaHHOe 3HaudeHue. Ecnu
Ha stane S2320 ompenensroT, YTO HE HACTaJl MOMEHT BpPEMEHM Jid W3MEHEHHUs LeJeBOU
temneparypsl Harpesa («Her» Ha stame S2320), BeimonHeHue stana S2325 mpomyckaroT (T.e.
LIEJIEBYIO TEMIIEPATYPy HArpeBa HE U3MEHSIOT).

[0259] @ur. 24 npexncraBiasier coOol  OJOK-CXeMy — alroputMa, MOAPOOHO
WUTIOCTPHUPYIOIIYIO yIpaByieHne HarpeBoM Ha stane S2310. Oranm S23101 sBusercs sTanom
BBITNOJHEHUs YIIPABJICHUs AJIs IPEKPALICHNs IOJa4M HArPEBArOLIEero MUTaHUs IEPEMEHHOTO TOKa
Ha nocnenoBarenbHyr0 RLC-cxemy. Ha stane S23102 ynpaBiieHue BBIOJHSIOT TAKUM 00pa3oMm,
4TOOBI HEHATPEBAOIIEE SJIEKTPOITUTAHUE IEPEMEHHOTO B IocienoBatenbHyo RLC-cxemy Hadaio
MOIaBaThCS A U3MEPEeHHs uMrenanca nocnenosareabHoil RLC-cxembl. Dtan S23103 sBisiercs
3TAroM U3MepeHust umrenanca nocienosarenbHoil RLC-cxembr. Dtan S23104 siBnsieTcs 3Tarnom
BBITNOJIHEHUs] YIIPABJICHUs JUIsI IPEKpaLleH!s] oJaud HeHarpeBarollero MUTaHus MepeMeHHOro
Toka Ha mnocnenoarenbHyto RLC-cxemy. Otanm S23105 sBnsiercs 3TanoMm  MOJy4YeHUs
TEeMIIEpaTypbl TOKONPUEMHUKA Ha OCHOBE MMIIeflaHca, u3MepeHHoro Ha stane S23103. Crnenyer
OTMETHTh, YTO BbIMOJHEHHE 3TanmoB S23101—S23105 MoxkeT OBITH aHAJNOTHYHO ATamam
YIOMSIHYTBIX BBILIE aIropuTMoB. B nonmonnenue, stan S23106 sBisieTcst 3TanoM OnpeneneHus,
HE TPEBBILAET JIU TeMIepaTrypa TOKONMPUEMHHUKA, MojydeHHas Ha stane S23105, 3HaueHUs
(«3apanee 3aaHHas 1ieNeBas TeMreparypa Harpesay - A). Ecnu remnepaTtypa TokonpueMHHIKa He
NpEeBbIIAET 3HAUEHUsS («3apaHee 3aJaHHAs LieJieBas TeMmIepaTtypa HarpeBay - A), ympasieHue

HArpeBOM 3aBEPLIAIOT, U MEPEXOAAT K BBIMOJHEHMIO 3Tana S1215 Ha ¢ur. 23. Ecnu Temneparypa
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TOKOIIPUEMHUKA BBILIE, YeM 3HAUCHUE («3apaHee 3a/laHHas LieJieBast TeMIepaTypa Harpesa» - A),
BO3BpAIlAlOTCA K BbIMoONHeHUto stama S23102. To ects, ecau TeMmnepaTypa TOKONPHEMHUKA
BBILIIE, YeM 3HaueHHue («3apaHee 3aJaHHas LieeBas TeMIepaTypa HarpeBa» - A), Temreparypy
TOKONPUEMHHUKA TPOAO/IKAIOT OTCIEKUBATH IMPU IMOMOLIM BTOPOH CXEMBl, BKIIIOYAKOLIEH
nepekirouatesb Q2 u obnagaromei BBICOKUM CONPOTUBIIEHHEM. B 3TOT MOMEHT BpeMeHH TpeTHiH
MEepeKIYaTe b MOTYT MEPEKNI0YaTh C 3apaHee 3aJaHHbIM IMEPUOAOM, AAKE KOIZAa Harpes
tokonpuemMHuka 110 mpuocTaHOBIEH. 3aTeM, KOrJa TeMrepaTrypa TOKONPUEMHHUKA CTaHET He
BBILIIE, YeM 3HaUCHHE («3apaHee 3aJaHHas LieJeBas TeMIeparypa HarpeBa» - A), mepexyoyaresb
Q1 cHOBa BKJIIOHAIOT U ToKonpueMHUK 110 HarpeBaroT ¢ momMorbio nepsoii cxemel. Eciu A numeer
3HaueHue Oojbine “0”, TO B ympaBJeHWE HArPeBOM OKa3bIBAE€TCS BBENEH TUCTepe3nc. B
YaCTHOCTHU, 3HaUYE€HUE A MOXKET UMETh MaKCUMyM OKoJio S°C.

[0260] Bplme ObuUH pacCMOTPEHBI KOHKPETHBIE BAPHAHTBI OCYIECTBJIEHHUS] HACTOSIIIETO
M300peTeHNst, OHAKO HYKHO IMOHHMAaTbh, YTO OHHU NPUBENEHBI HCKIIOUUTENIBHO B Ka4deCTBE
NPUMEPOB M HE OrPaHUYMBAIOT 00BeM HacTtosAmero wuzodperenus. HykHO mNOHUMAThH, B
PACCMOTPEHHBIX BapHUAHTaX OCYLIECTBIIEHHS HACTOSALIETO M300PETEeHHs MOTYT ObITh BHECEHBI
MoauduKanuy, JOOaBIEHUs, YIYUIIEHUs U T.I., KOTOPbIE OCTAIOTCS B Mpenenax CYLUIHOCTH U
o0bemMa HacToswero nzooperenus. O0bEM HACTOSIIETO U300PETEHUSI HE MOKET OBITh OrpaHHYEeH
HU OJJHUM U3 PAaCCMOTPEHHBIX BBILIE BAPUAHTOB OCYLIECTBJIEHHs HACTOSIIErO M300pETeHUs U
OIPEAEeNSIeTCS] UCKITIOYUTENBHO 00bEMOM MyHKTOB (POPMYJIbI H300PETEHUS U UX SKBUBAJICHTAMU.

[0261] B paccMOTpeHHBIX BBIIIE BapUAHTAX OCYIIECTBJICHHUS HACTOSIIErO M300peTeHus
OIMCAHO YIpaBJIeHHE C UCTIOIB30BaHUEM 4acTOThI fy pesonaHca nocnenosarenbHol RLC-cxemsl,
OJTHAKO B COCTABHBIX 3JIEMEHTax mnocienoBaTeibHbix RLC-cxeMbl HEM30€KHO MPUCYTCTBYIOT
NPOM3BOJCTBEHHBbIC JIOMYCKH, U CIENOBATEIbHO, HCIOJb30BAHME B TOYHOCTH 4YacTOThI fo
pe3oHaHca He sBIIsieTCs HeoOXoamMbIiM. K mpumepy, MOKET NPUCYTCTBOBaTh OKOJIO *+5%
OTKJIOHEHHsI OT 4YacTOThl fo pe30HaHCa, BBIUMCIEHHOW Ha OCHOBE (PAKTHUECKHUX MNapaMeTpOB
COCTaBHBIX 3JIEMEHTOB rnocienosarenbHoil RLC-cxeMbl.

[0262] B paccMOTPEHHBIX BBILIE BAPUAHTAX OCYINECTBJIEHHS HACTOSILIETO H300pETEHHS
O0OHapy>KeHHE 3aTsKKH MOJIb30BaTeNs ObIJIO OCHOBAHO HA M3MEHEHUH UMITEAHCA, OJJHAKO BMECTO
3TOr'O OHO MOJKET BBITIOJHSTHCS TIPU TIOMOLIH JaTYMKA 3aTsDKKU (HE TIOKa3aH Ha dur. 2).

[0263] B paccMOTPEHHBIX BBIIIE BAPUAHTAX OCYIIECTBJIEHHS HACTOSILIETO M300pETEHHS
omok 118 ympaBieHus OOHapyKMBaeT a’po30Jie0OpasyIOMIMii  MaTepuas Ha OCHOBE
tokorpueMHuka 110, omHako aspozoneoOpasyrommii Matepuan 108 MokeT BMECTO 3TOro
OoOHapy>KMBaThCs Ha OCHOBE crienuanpbHoro mapkepa, RFID-ycrpoiicTBa, MM aHaJIOTHYHOTO

3JIeMeHTa B adposojieodpasyromem matepuane 108. OueBunHo, yto nonobHbii Mapkep, RFID-



52

YCTPOHCTBO, WM AHAJOTMYHBIH 3JIEMEHT, JOJDKHBI OBITh IO MEHbUIEH Mepe YacThio
aspososieodpasyroero marepuana 108.

[0264] Hmwxke Oymer ommcaHa mnepBas MOAU(PUKALUS IJIsI PACCMOTPEHHBIX BBILIE
BAPUAHTOB OCYIIECTBJICHHS HACTOALIErO H300pETeHHSI.

[0265] B coorBercTBMM C mepBOH MomuduKaLued BapUAHTOB OCYIIECTBICHUS
HACTOSILIETO U300pETEHHSI PENJIOKEHO YCTPOHCTBO (POPMUPOBAHHS A3PO30JISL TSI HHAYKTUBHOTO
HarpeBa TOKONpPHEMHUKAa B  aj’po30Jie00pasyrolneM MaTepualie, KOTOpPbIA  CONEPIKUT
TOKOIIPUEMHUK U UCTOUHHUK a3PO30JIsi, TPH 3TOM YCTPOUCTBO (POPMHUPOBAHUS a3PO30JIsl COAESPIKHUT:
KOPITYC, B KOTOPBIH a3p030J1e00pa3yoLInil MaTeprat MOKET ObITh BCTaBlieH. Kopryc comep kur:
VUCTOYHUK D3JIEKTPONUTAHUS, CXE€My TIE€HEPUPOBAHUS IMEPEMEHHOIO TOKA JUIsi Ne€HEPUPOBAHMS
MEPEMEHHOI0 TOKa HA OCHOBE MOIIHOCTH, MOAABAEMON U3 UCTOYHUKA 3JIEKTPONUTAHUS, CXEMY
WHIYKTUBHOTO HArpeBa Uil MHAYKTUBHOTO HArpeBa TOKOIPHEMHHUKA, W OJIOK YIIpaBIIEHUS,
CKOH(UTYPUPOBAHHBIA 1JIs1 OOHAPYKEHUs HANPSDKEHUS M TOKA CXEMbI, COZAepKaIled cxemy
WHAYKTUBHOIO HAarpeBa, B KOTOPYK NOJAIOT MEPEMEHHBI TOK, TI'€HEPUPYEMBIH CXEeMOU
FeHEpUPOBAHUsl MEPEMEHHOr0 TOKAa, NPH 3TOM B Cily4ae, KOrja Ha OCHOBE HMIIENAHCa,
MOJIy4€HHOTO Ha OCHOBE OOHAPYKEHHBIX HANPSDKEHUS M TOKA, ONPENEIeHO, YTO TOKONPUEMHHUK
HE HAXOAWTCS BHYTPH KOpIIyca yCTpPOHCTBa (POPMUPOBAHHS a3pO30Jii BO BPEMs BBIIOJIHEHHS
WHAYKTUBHOIO HarpeBa IMyTeM IOJa4yu MEPEMEHHOI0 TOKAa B CXEMy MHIYKTHUBHOI'O Harpesa, AJis
IIPEeKpaLleHHs] OJaYH MEPEMEHHOrO TOKA JJIsl BBINIOJIHEHUs] UHIYKTUBHOI'O Harpena.

[0266] B npomomHeHWe, B COOTBETCTBUH C TMepBOH Moaudukauueil BapHaHTOB
OCYLIECTBJICHUsT ~ HACTOSIIEr0  HM300peTeHws], OJNIOK  ympaBJeHUS  JOTMOJHHUTEIBHO
CKOH(MUTypUpPOBaH Ml yBenomuieHHs o0 ommOke B ciy4ae, KOrJa Ha OCHOBE HMIIENIAHCA,
MIOJIY4€HHOTO Ha OCHOBE OOHAPYKEHHBIX HAPSIKEHUS M TOKA, OMPENEeIeHO, YTO TOKOMPUEMHHUK
HE HAXOJAUTCSl BHYTPH KOpPIyca yCTPOHCTBA (YOPMUPOBAHHS a3PO30Jisi BO BPEMs BBITOJHEHHS
WHAYKTUBHOI'O HarpeBa.

[0267] B npomonHeHue, B COOTBETCTBHM C TepBOM MoauduKanueil BapUAHTOB
OCYLIECTBIICHUST ~ HACTOSIIEro  HM300peTeHws], OJIOK  ympaBJeHUST  JOMOJHHUTEIBHO
CKOH(UTYPUPOBAH IJIsl YBENOMJIEHUs] 00 OIINOKE OAHOBPEMEHHO C OCTAHOBKOW WJIM TOCTE
OCTaHOBKH MTO1a4¥ EPEMEHHOI0 TOKA AJIS1 BBIITOJIHEHUS] UHAYKTUBHOIO HArpeBa.

[0268] B pomonHeHuWe, B COOTBETCTBHM C TepBOM MoauduUKanueil BapHUAHTOB
OCYLIECTBIIEHUsST ~ HACTOSIIIEro  HM300peTeHws, OJNIOK  ympaBJeHUS  JOMOJHHUTEIHHO
CKOH(QUTIYpUPOBaH AJIsl YIIPABJIEHUs] MHAYKTUBHBIM HArpeBOM B COOTBETCTBUU C IpOduiIeM
HarpeBa, KOTOpPBIM OIpeNesieHa MO MEHbIIEH Mepe OfHa LeseBas TeMIlepaTypa Harpesa,

COOTBETCTBYIOILAsI IPOMEXKYTKY BPEMEHHU.
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[0269] B pomonHeHue, B COOTBETCTBHM C TepBOM MoauduKanueil BapHUAHTOB
OCYLIECTBJICHUS HACTOSIIIEr0  M300peTeHws], ONOK  ympaBJe€HUS  JONOJHUTEIBHO
CKOH(pUTYPUPOBAH I OCTAHOBKH IMOJAYH [TEPEMEHHOTO TOKA JUIsSl BBITIOJHEHHSI HMHAYKTHUBHOTO
Harpesa Mocje yBeOMIIeHHsI 00 ommmoKe.

[0270] B pmomonmHeHWe, B COOTBETCTBUH C TMepBOH Moaudukauueil BapHUaHTOB
OCYLIECTBJICHUS HACTOSIIEr0  HM300peTeHws], OJIOK  ympaBJeHUS  JOMOJHHUTEIBHO
CKOH(PUTYPUPOBaH JUisi HE OCTAHOBKH TMONAa4YM IEPEMEHHOrO TOKA JJISi  BBINOJHEHUS
WHAYKTUBHOIO HarpeBa B Cjydae, KOIrJa Ha OCHOBE HMIIEJAHCA, MOJYYEHHOIO Ha OCHOBE
HaTPSDKEHUS] U TOKA, OOHAPYKEHHBIX IO OCTAHOBKH MOAAYU NIEPEMEHHOTO TOKA JJISl BBIMIOTHEHUS
WHAYKTUBHOTO HArpeBa, OMNPENENICHO, 4YTO TOKOMPUEMHHUK HAXOAUTCS BHYTPU KOpIyca
yCTpOHCTBa (POPMUPOBAHHS A3 PO3OJIS.

[0271] B npomonHeHue, B COOTBETCTBHM C TepBOM MoauduKanueil BapUAHTOB
OCYLIECTBIICHUST ~ HACTOSIIEro  HM300peTeHws], ONOK  ympaBJeHUST  JOMOJHHUTEIBHO
CKOH(UTYPUPOBAH IJIsl YMPaBJCHHUS WHIYKTUBHBIM HArPEeBOM B COOTBETCTBUHU C MPOQUIIEM
HarpeBa, KOTOpPBIM OIpeNesieHa MO MEHbIIEH Mepe OfHa LeseBas TeMIlepaTypa Harpesa,
COOTBETCTBYIOLIAsA IPOMEKYTKY BPEMEHH, MIPU 3TOM JJIUTEIBHOCTD A0 NEPEX0Ja B COCTOSIHUE, B
KOTOPOM  ONPENENIEHO, YTO TOKONPUEMHHUK HAXOAUTCA BHYTPU KOpIyca YCTPOWCTBA
dbopMHUpOBaHUs a3PO30Jis, U3 COCTOSIHUS, B KOTOPOM HAa OCHOBE MMIIEJIAHCA, MOJYyUYE€HHOIO Ha
OCHOBEe OOHAPYKEHHBIX HANPSDKEHHs M TOKA, ObUIO OMPENEJIeHO, YTO TOKONPHUEMHUK He
HAXOAMTCsl BHYTPU KOpIlyca yCTpoicTBa (OPMHPOBAHHS adpO30Jisi, HE BJIUSET Ha OOIIYIO
IUTUTENILHOCTh MPOQUJIsI HArPeBa.

[0272] B npomonHeHuWe, B COOTBETCTBHM C TMEpBOM Moaudukanueil BapUaAHTOB
OCYLIECTBJICHUS HACTOSIIETO  HM300peTeHws], OJIOK  ympaBJeHUS  JOTMOJHHUTEIBHO
CKOH(UTYPUPOBAH JJIsl YMPaBJEHUS HHIYKTUBHBIM HArpeBOM B COOTBETCTBHH C TpPOQUIEM
HarpeBa, KOTOpPBIM OIIpeleNieHa IO MEHbIIeH Mepe OfHa LeneBas TeMIlepaTypa Harpesa,
COOTBETCTBYIOIIAs] IPOMEXKYTKY BPEMEHHU, U JUJIsl YBEJIUYEHUS JIUTEHbHOCTH NPOQUIIsl HarpeBa
Ha OCHOBE JUINTEJILHOCTH 10 IEPEXOAA B COCTOSIHUE, B KOTOPOM OIPENENIEHO, YTO TOKOIPUEMHUK
HAXOIUTCS BHYTPH KOPITyca yCTpoicTBa (GOpMUPOBAHHS a3p030Jisi, U3 COCTOSIHUS, B KOTOPOM Ha
OCHOBE HMIIEAaHCa, TOJYYEHHOTO Ha OCHOBE OOHApPY)KEHHBIX HANPSDKEHHUS U TOKa, ObLIO
OTIpPEeNIeHO, YTO TOKOMPHEMHHK HEe HAaXOIUTCS BHYTPH KOPITyca YCTPOHCTBA (POPMHUPOBAHUS
a’po30J1sl.

[0273] B nomonHeHuWe, B COOTBETCTBHHM C TMepBOM MoauduKanueil BapHUAHTOB
OCYLIECTBJICHUS HACTOSILIEr0  M300peTeHws, OMOK  ympaBieHUs  JTONOJHUTENBHO

CKOH(UIYypUpPOBaH AJsl 3afaHusl KOJNMYECTBAa EAMHHUI] a3p030JIe00pasyrollero MaTepuaa,
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KOTOpbIE MOT'YT OBITh UCTIOJIB30BAHBI B yCTPOHCTBE (POPMHUPOBAHUS a3PO30JIs, U IS YMEHBIIEHUSI
3a/laHHOTO KOJIMYECTBA HA €JUHUIYy IIOCJI€ OCTAHOBKU MOAAYU IEPEMEHHOrO TOKa JJIs
BBIMIOJIHEHUsT MHIYKTUBHOIO HAarpeBa Ha OCHOBE UWMIIE[AHCA, IOJIYYEHHOTO Ha OCHOBE
OOHapy KEHHbIX HANPSDKEHUSI U TOKA BO BPEMs BBIIOJIHEHHSI HHIYKTUBHOTO HAarpeBa.

[0274] B pomonmHeHuWe, B COOTBETCTBUH C TMepBOH Moaudukauueil BapHaHTOB
OCYLIECTBJICHUsT ~ HACTOSIIEro  HM300peTeHws], OJIOK  ympaBJeHUS  JOTMOJHHUTEIBHO
CKOH(UTYPUPOBAaH [UIsI TPONOJDKEHMs, 0€3 OCTAaHOBKH, IOJAYM TEPEeMEHHOrO TOKa JUIs
BBITNOJIHEHUsI MHIYKTUBHOTO HarpeBa U He YMEHbIIEHHUS 3aJaHHOrO KOJIMYEeCTBa B ClIydae, Korna
ONpenesieHo, 4TO ObUl BBINOJHEH MEePexXOoA B COCTOSHUE, B KOTOPOM ONPEAENIeHO, YTO
TOKOIIPUEMHUK HAXOHUTCSI BHYTPH KOPIyca YCTPOHCTBAa POPMHUPOBAHUS a3PO30JIsi, H3 COCTOSIHUS,
B KOTOPOM Ha OCHOBE MMIIEIaHCa, TIOJYYEHHOrO HA OCHOBE OOHAPYKEHHBIX HANPSDKEHUS U TOKA,
ObUIO OMpeneNeHo, 4YTO TOKONPHUEMHHMK HE HAXOOUTCS BHYTPU KOpIyca YCTPOKCTBa
(bopMUPOBaHUS A3 PO3OJIS.

[0275] CooOTBETCTBEHHO, B COOTBETCTBHHM C NIepBOH MomuduKanmeld BapHaHTOB
OCYILIECTBIIEHUsT HACTOSIIEr0 M300peTeHus, OJIOK yNpaBieHUs CKOH(UIYPUPOBAH TaKXKe IJIS
MOJIyYeHHUs] TeMIEpaTypbl TOKONPUEMHUKAa HAa OCHOBE MMIIEJJAHCA CXEMBbI, COZAEpIKallell CXxemy
WHAYKTUBHOIO Harpesa, B KOTOPYK MOJAIOT MEPEMEHHBbI TOK, TI'€HEPUPYEMBIH CXEMOU
TeHEePUPOBAHUs NEPEMEHHOIO TOKA, U JJd YNpaBiIeHWs WHAYKTHBHBIM HAarpeBOM Ha OCHOBE
MOJIy4YE€HHON TeMIEepaTyphl.

[0276] B npomonmHeHuWe, B COOTBETCTBUH C TMepBOH Moaudukauueil BapHaHTOB
OCYLIECTBJICHUsT ~ HACTOSIIEr0  HM300peTeHws], OJIOK  ympaBJeHUS  JOMOJHHUTEIBHO
CKOH(UTYPUPOBaH, HA OCHOBE CPABHEHHs UMIIEJIAHCA, MTOJIyYEHHOTO HA OCHOBE OOHAPY KEHHBIX
HanpsDKEHUsS U TOKa, U 3apaHee 3aJJaHHOrO 3HAUEHUS, AJIs ONpeesieHus, OCTaHABJINBATh UM HET
Nojia4y MepeMEeHHOr0 TOKa AJIsl BBITIOJHEHHUS] HHAYKTUBHOIO Harpena.

[0277] B npomonHeHue, B COOTBETCTBHM C TepBOM MoauduKanueil BapUAHTOB
OCYLIECTBIICHUsT HACTOSALIETO M300pETeHMs, NPEIJIOKEH Crnocod paboTel  yCTpOHCTBA
(bopMHupOBaHUs a3pO30JIs Il UHAYKTUBHOTO HArpeBa TOKOMPHEMHHUKA B a3P030JIe00pa3yIoIeM
MaTepualie, KOTOPBbIA COAEPKUT TOKOINPUEMHUK M HCTOYHUK aj3po30Jisl. YCTPOMCTBO it
dbopMHUpOBaHUS  a3PO30JIT  CONEPKUT KOPIYC, B KOTOPbII MOXeT OBITb  BCTaBIIeH
asposonieoOpasyomuii  Matepuai. Koprmyc COmEp:KHUT: HCTOYHHK SJIEKTPOIUTAHUS, CXEMY
reHepUPOBaHUs IEPEMEHHOI0 TOKA /1J1 FEHEPUPOBAaHUS IEPEMEHHOTO TOKA HA OCHOBE MOIIIHOCTH,
NOJIaBa€MON U3 UCTOYHUKA 3JIEKTPONMUTAHUSA; U CXEMY HHAYKTUBHOIO HarpeBa AJisl UHAYKTUBHOTO
HarpeBa TokornpueMHuka. Crocod conmepskut: stan OOHApYKEHHsI HANpPsDKEHUS] U TOKA CXEMBI,

COAepIKalllel CXeMy MWHAYKTUBHOIO HAarpesa, B KOTOPYK IOJAKOT MEPEMEHHBbIA TOK,
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TEeHEPUPYEMBI CX€MOW MeHEPUPOBAHUS EPEMEHHOIO TOKA, U 3Tall, B Cly4ae, KOraa Ha OCHOBE
UMIIeIaHCca, TOJYYEHHOr0 Ha OCHOBE OOHAPY)KEHHBIX HAMPSDKEHHUS U TOKA, OMPEAENIEHO, YTO
TOKOTNPUEMHHUK HE HAXOQUTCS BHYTPU KOpITyca yCTPOCTBa (JOPMHUPOBAHHS a3pO30Jisi BO BPeMsI
BBINTOJIHEHUs] UHAYKTUBHOIO HAarpeBa MyTeM NOAa4M MEPEeMEHHOrO TOKA B CXEMY MHAYKTUBHOIO
Harpesa, NPeKPaIleHus MoJaYu IEPEMEHHOr0 TOKA [JIs BBINOJHEHUs] HHAYKTUBHOIO HarpeBsa.
[0278] B npmomonHeHuWe, B COOTBETCTBHM C TMEpBOM MoauduKanueil BapUAHTOB
OCYLIECTBJICHUsT HACTOSALIET0 HM300peTeHMs, CHOCO0 JOMOJHHUTENIBHO COIEPIKHUT  3Tall
yBenomiieHHst 00 omuOke B Ciiydae, KOTAa Ha OCHOBE HMMIIEIAHCA, TOJIYYEHHOIO Ha OCHOBE
OOHapyKEHHBIX HAIPSDKEHUS U TOKA, OMpPENeseHO, YTO TOKOMPUEMHHUK He HAXOIUTCS BHYTPU
KOpITyca yCTpoicTBa (POPMHUPOBAHUS a3PO30Jisi BO BPEMs BBITIOJTHEHHS] HHIYKTUBHOTO HArPEBa.
[0279] B npomonHeHuwe, B COOTBETCTBHHM C TMepBOM MoauduUKanueil BapUAHTOB
OCYILIECTBIICHHUSI HACTOSIIErO H300PETEHHs, CIOCOO TOMOIHUTENBHO COAEPIKHUT 3Tl YITPABIEHHS
WHIYKTUBHBIM HAarpeBOM B COOTBETCTBHH C MNpoduiieM HarpeBa, KOTOPBIM OIpenesieHa IO
MEHBIIIEN MEpe OJIHA LeJIeBasl TEMIEpaTypa HarpeBa, COOTBETCTBYIOLIAs MPOMEKYTKY BPEMEHH.
[0280] B pomonHeHuWe, B COOTBETCTBHM C TepBOM MoauduKanueil BapUAHTOB
OCYILIECTBIIEHUs] HACTOSINEro H300peTeHHs], Crnoco0 IOMOJHHUTENBHO CONEPIKUT: 3Tall, MOCie
yBeOMJIeHHsT 00 omubKe, OCTAHOBKH TOJAYMd TEPEMEHHOTO TOKAa JUISl  BBITIOJHEHUS
WHIYKTUBHOTO HArpeBa, U TMOCJTEe YBEAOMJIEHUs 00 oumbke, HO mepea OCTAaHOBKOW MOJadu
NIEPEMEHHOI0 TOKa [JIs1 BBINOJHEHUS WHAYKTUBHOIO HAarpeBa, HE OCTAHOBKU IOAA4YH
MIEPEMEHHOTr0 TOKA JJIs1 BBIOJHEHUS] HHAYKTUBHOIO HArPEBa B CJIy4ae, KOrja Ha OCHOBE 3HAYEHMUsI
OOHApY’KEHHOTO MMIIEIaHCA OMNPEAENICHO, YTO TOKOMPUEMHHK HAXOIUTCS BHYTPH KOpIyca
yCTpOMCTBa (DOPMUPOBAHMSI A3PO30JIsl; M OTAl BBHIMOJHEHHWsS] HWHIYKTHBHOIO HAarpeBa B
COOTBETCTBUH C MPO(HIEM HarpeBa, KOTOPbIM ONpEAeSieHa MO MEHbIIEH Mepe OHa LieieBas
TEMIIEPATYpa HArPeBa, COOTBETCTBYIOIIAS TPOMEKYTKY BPEMEHH, U YIIPABJIEHUS: TAKIM 00pa3om,
YTO JUJIUTEJBHOCTH 10 MEpexXOoAa B COCTOSIHHE, B KOTOPOM OMNPENESIEHO, YTO TOKOMPHUEMHHK
HAXOAWTCS BHYTPU KOPITyCa YCTPOHCTBA POPMUPOBAHUS a3PO30JIsi, M3 COCTOSIHUS, B KOTOPOM Ha
OCHOBE HUMIIEIaHCa, TIOJYYEHHOrO Ha OCHOBE OOHAPYKEHHBIX HAMPSDKEHHs W TOKa, OBLIO
OTpENeNICHO, YTO TOKOIPHEMHHUK HEe HAaXOIUTCS BHYTPU KOPITyca YCTPOHCTBA (POPMHUPOBAHUS
a3pO030JIs1, HEe BIMSIET Ha OOIIYIO AITUTEIbHOCTD TPO(HIIS HArpeBa, Wil YBEJINYCHHUS JNTUTEIbHOCTH
npoduIis HarpeBa Ha OCHOBE JUIMTENIBHOCTH 0 MEPEeX0a B COCTOSIHUE, B KOTOPOM ONPEAEIICHO,
YTO TOKOIPHEMHHK HAXOIUTCS BHYTPH KOpIyca yCTpOHCTBa (HOPMHPOBAHHS adpO30Jisi, U3
COCTOSIHUSI, B KOTOPOM Ha OCHOBE HMIIE[AaHCA, MOJYYEHHOr0 Ha OCHOBE OOHApy>KEHHBIX
HaNPSDKEHUsS] U TOKa, OBLIO OMpEeNeseHO, YTO TOKONPUEMHHK HEe HAXOAWUTCS BHYTPH KOpIyca

yCTpOHCTBa (POPMUPOBAHHS a3PO3OJIS.
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[0281] B npmomonmHeHuwe, B COOTBETCTBUM C TNepBOil Moaudukauueil BapHaHTOB
OCYILIECTBIIEHUsI HACTOSINEro M300peTeHHs], CIOoCO0 MOMONIHUTENBHO COAEPIKHUT: 3Tall 3aaHus
KOJINYECTBA €AMHUL] a3p030J1e00pa3yoIero MaTepuana, KOTOpble MOTYT OBbITh HCIIOJIB30BAaHbI B
yCTpOHCTBE (POPMUPOBAHUS A3PO30JISA, U ITAN YMEHBLICHUS 33JaHHOTO KOJMYECTBA HA SIUHHILLY
IIOCJI€ OCTAHOBKH MTOAAYH NIEPEMEHHOr0 TOKA IS BBIIIOJHEHUs HHAYKTUBHOI'O HArpeBa Ha OCHOBE
UMIIeIAHCA, TTOJYYEHHOTO HAa OCHOBE OOHAPY KEHHBIX HAMPSIKEHHST M TOKA BO BPEMsl BBITIOJTHEHHUS
WHIYKTHUBHOTO HArpeBa, WM MPOAOJDKEHHs, 0€3 OCTAHOBKH, MOJNAYM MEPEMEHHOIO TOKa IS
BBIIIOJIHEHUs] UHAYKTUBHOI'O HAIPEBa U HE YMEHBIIECHUsI 33JaHHOIO KOJIMYECTBA B Cllydae, KOrna
ONpenesieHo, 4TO ObUl BBINOJHEH MEePexXOoA B COCTOSHUE, B KOTOPOM ONPEAENIeHO, YTO
TOKOIIPHEMHUK HAXOHUTCSI BHYTPH KOPIyca yCTpOoHCTBa POPMHUPOBAHUS a3PO30JIsi, U3 COCTOSIHHUS,
B KOTOPOM Ha OCHOBE UMIIEJAHCa, TIOJYYEHHOrO HA OCHOBE OOHAPYKEHHBIX HANPSKEHUS U TOKA,
ObUIO OMpeneNeHo, 4YTO TOKONPHUEMHHMK HE HAXOOUTCS BHYTPU KOpIyca YCTPOKCTBa
(bopMUPOBaHUS A3 PO3OJIS.

[0282] B coorBercTBHMM ¢ TepBOM MoauduKanuel BapUAHTOB OCYIIECTBIIEHHS
HACTOSIIETO N300PETEHUS IPENIJIOKEHO YCTPOHCTBO (POPMUPOBAHHS A3PO30JIs TSt HHAYKTUBHOTO
HarpeBa TOKONPHEMHUKAa B  a’p030Jie00pasyrolieM MaTepualie, KOTOPbIA  COXEPIKUT
TOKOIIPHEMHUK U UCTOYHHUK a3P030JIsi, IPU 3TOM YCTPOICTBO (POPMHUPOBAHUS a3PO30JIs CONEPIKHT:
a’3p030J1e00pa3yOIHi MaTEPUA, U KOPIYC, B KOTOPBIH a3p030J1e00pa3yoImuii MaTEpUal MOXKET
ObIThb BCTaBieH. Kopryc COAEpXKUT: HCTOYHUK 3JIEKTPONHUTAHUS, CXEMy TIeHEpHpPOBAHUS
NEePEMEHHOr0 TOKA AJIsl TeHEPUPOBaHUs MEPEMEHHOIO TOKa Ha OCHOBE MOIIHOCTH, MOAaBa€MOM
U3 HUCTOYHHUKA 3JIEKTPONMUTAHMS, CXEMy WHIYKTHBHOIO HarpeBa IJisi MHAYKTUBHOIO Harpena
TOKOIIPHEMHUKA, CXeMy Uil OOHApy’KEHHs MPUCYTCTBUS WM OTCYTCTBHUSI TOKONPUEMHHUKA, U
OJIOK ympaBiieHusi, CKOH(UTYPUPOBAHHBIA i1 OOHAPY)KEHHsS HANPSDKEHUS W TOKa CXEMBI,
comepXkallell CcxemMy HWHAYKTUBHOIO HAarpeBa, B KOTOPYK) IOJAIOT IEPEMEHHBIA TOK,
TeHEPUPYEMBIN CXEMOU FeHEPUPOBAHUS IEPEMEHHOT0 TOKA, IPU 5TOM B ClIy4ae, KOI/1a Ha OCHOBE
UMIIE]AHCa, TIOJYYEHHOrO0 HAa OCHOBE OOHAPY)KEHHBIX HAIPSDKEHUS] M TOKA, OMPENENICHO, YTO
TOKOIIPHEMHUK HE HAXOOUTCS BHYTPU KOPITyCa yCTPOHCTBA (POPMUPOBAHUS a3pO30JIsi BO BPEMs
BBINIOJIHEHNs MHAYKTUBHOIO HArpeBa MyTeM MOJa4u MEePEMEHHOrO TOKa B CXEMY MHAYKTHBHOIO
Harpesa, AJis NPEeKPAIEeHUs TOAa41 IEPEMEHHOIO TOKA JIJIs BBINOJIHEHUs] HHAYKTUBHOIO HArpeBa.

[0283] B nomonHeHuWe, B COOTBETCTBHHM C TMepBOM MoaudUKanueil BapHUAHTOB
OCYLIECTBIIEHUsST ~ HACTOSIIIEro  HM300peTeHws, OMOK  ympaBieHUs  JTOMOJHUTENBHO
CKOH(QUTYpUpPOBaH Ayl yBenOMJIeHHs 00 ommOke B ciydae, KOrJa Ha OCHOBE HMIIENIAHCA,

MOJIYYEHHOI0 Ha OCHOBE O6Hapy>KeHHbIX HaIMpsKCHUA U TOKA, ONPEACIICHO, YTO TOKOIMPUEMHUK
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HE HAXOAWTCS BHYTPH KOpIIyca yCTpPOHCTBAa (POPMHUPOBAHHS a3pO30Jii BO BPEMS BBITOJIHEHHS
WHAYKTUBHOI'O HarpeBa.

[0284] Huxe Oynet onucana Bropast MOIU(p UKL 17151 PACCMOTPEHHBIX BBILIE BAPHAHTOB
OCYIIECTBJICHUS] HACTOSIIETr0 N300pEeTeHHS.

[0285] B cootBercTBMM CO BTOpOil MoaupuKanueil BapUAHTOB OCYIIECTBICHUS
HACTOSILLETO n300peTeHwsI MIPEAJIOKEHO YCTPONCTBO WHIYKTHUBHOIO Harpesa,
CKOH(UTYPUPOBAHHOE Ui MHAYKTUBHOI'O HArpeBa TOKOMPHUEMHHKA B adp030JIe00pasyroLieM
MaTepuase, KOTOPbI COAEPKUT TOKONPUEMHUK M MCTOYHMK a3pO30Jisi, NMPU 3TOM YCTPOMCTBO
WHAYKTUBHOI'O HAarpeBa COAEPKUT. UCTOYHUK BJIEKTPONMUTAHMS, CXEMY MHIAYKTHBHOI'O HAarpesa
JUIsl UHAYKTUBHOIO HAarpeBa TOKONPHUEMHMKA, CXE€My I€HEPHUPOBAaHMs NMEPEMEHHOIO TOKA IS
TeHEpUPOBAHUsl IEPEMEHHOrO0 TOKA HAa OCHOBE MOIIHOCTH, IOAABAa€MON W3 HCTOYHHUKA
3JIEKTPONIUTAHMUS, IIPH 3TOM MEPEMEHHBII TOK MOJAIOT B CXEMY MHAYKTUBHOTO HarpeBa; M OJIOK
yTIpaBJICHUs], CKOH(PUTYPUPOBAHHBIH, B CiIydae, KOrJa TOKONPUEMHUK HE OOHAPYKEH BO BpeMsI
BBIMTOJIHEHUST MHIYKTHBHOTO HArpeBa, Ul OCTAHOBKM HWHIYKTHBHOTO HarpeBa W/WIM IS
yBenomIieHHst 00 omuoke.

[0286] B npomonHeHWe, B COOTBETCTBHU CO BTOpPOM MoaupUKanueld BapUAHTOB
OCYILIECTBIIEHUs] HACTOSIIEr0 H300pEeTeHHus, Clydai, KOraa TOKONPHUEMHUK He OOHapy»KeH,
BKJIFOYAET CIIy4aii, B KOTOPOM TOKOIIPUEMHHK IepecTaeT 0OHapy KUBAThCS.

[0287] B pmomonHeHwe, B COOTBETCTBUU CO BTOpPOM Monaupukanueld BapUAHTOB
OCYIIECTBJICHHUS] HACTOSIIEr0 HM300peTeHus], Ciyd4ai, KOrna TOKOIPUEMHHUK He OOHapy»KeH,
BKJIFOYAET He OOHAPYKEHHE TOKOMPHUEMHHKA HA OCHOBE MMITEIAHCA CXEMBI, COMepIKaIIeii CXeMy
WHAYKTUBHOI'O HAarpeBa.

[0288] B pomonHeHWe, B COOTBETCTBHU CO BTOPOH MomupuKalKel BapUAHTOB
OCYLIECTBJICHHsST HACTOSIIIETO0 H300pPETeHUs] YCTPOMCTBO IOMOJIHUTENBHO CONEPXKHUT CPEIACTBA
ONpeneIeHns] UMIIEJaHCa CXEMBI, COJEPKALLEH CXeMy UHAYKTUBHOIO HarpeBa.

[0289] B nomonHeHWe, B COOTBETCTBUU CO BTOpPOW MonuduKanuel BapUAHTOB
OCYILIECTBIICHHUSI HACTOSIIIEr0 H300peTeHHst, OJIOK yIpaBJIeH!s] CKOH(UTYPUPOBAH I OCTAHOBKH
WHIYKTUBHOTO HarpeBa W/WIM YBEAOMJICHHUS 00 OINOKE BO BPEMsl BBINOJIHEHUS HHAYKTUBHOTO
Harpesa.

[0290] B npomonHeHWe, B COOTBETCTBHU CO BTOpPOW MonupuKanued BapUAHTOB
OCYLIECTBIICHUsS HACTOSINEro H300peTeHHss OCTAHOBKA HWHAYKTHBHOIO HArpeBa BKIJIOYAET
OCTaHOBKY MOAAa4M IEPEMEHHOIO TOKA B CX€MY UHAYKTUBHOI'O HarpeBa.

[0291] B pomonHeHWe, B COOTBETCTBHU CO BTOpPOM MoaupuKanueld BapUAHTOB

OCYIIECTBJICHUS] HACTOSINEr0 HM300pEeTeHHs], YCTPOWCTBO COAEPKUT CPEACTBAa OOHApYKEHUs
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HaIpPsDKEHUs] U TOKA YIIOMSHYTOM CXEMBI, COAEprKallell CXeMy MHIYKTHBHOIO HarpeBa, U IpH
5TOM

ONoK ympaBieHUss CKOHQUIYPUPOBAH IJIs MOJYyYEHUs] UMIEIaHCAa CXEMBI, COAepIKalleit
CXeMy MHAYKTHBHOT'O HarpeBa, Ha OCHOBE OOHAPY KEHHBIX TOKA U HAMPSKEHUS.

[0292] B nomonHeHue, B COOTBETCTBUM CO BTOPOH MoAauduKalnued BapUaHTOB
OCYLIECTBJICHHsI HACTOSILIETO H300pETEeHHsI, YCTPOWCTBO HHIYKTUBHOTO HArpeBa COIEPIKHUT
cpeacTBa OOHAPYKEHUsI HANPSDKEHUS] U TOKA, MPH 3TOM CPEACTBAa OOHAPYIKEHHs HANPSKEHUS U
TOKA, MPEANOYTUTENBHO, COIEPXKAT CXeMy OOHApYKEHHs HANpPsDKEHUS U cXeMy OOHapy KeHUs
TOKA.

[0293] B nomonHeHWe, B COOTBETCTBUU CO BTOpPOW MonupUKanuMel BapUAHTOB
OCYILIECTBIICHHUsI HACTOSIIETO M300peTeHus, cxeMa OOHapy KEeHUsI TOKa CKOH(PUTYPHUpPOBaHA IS
OOHapy’KeHHsI TOKa, MPOTEKAIOIIEro B MHAYKTOPE, BXOASALIEM B COCTaB CXE€Mbl HHIYKTHBHOTO
Harpesa.

[0294] B nononHeHHe, B COOTBETCTBHHM CO BTOpPOH MonuduKanueidl BapHaHTOB
OCYLIECTBIICHUsT  HACTOSALIEr0  M300peTeHus, cxemMa  OOHapyXeHHs HaIPSKEHUs
CKOH(QUTrypupoBaHa 1y  OOHAPYXEHUs  HANpPSDKEHUs,  TOAABa€MOro  HCTOYHHUKOM
3JIEKTPONUTAHUS.

[0295] B npomonHeHWe, B COOTBETCTBHU CO BTOpPOM MonaupuKanueld BapHUAHTOB
OCYIIECTBJICHHUSI HACTOSIIEr0 H300peTeHus], Ciyd4ai, KOrna TOKOIPUEMHHUK He OOHapy»KeH,
BKJIIOYAET TO, YTO OJIOK yHpaBieHHs CKOH(PHUIYpHpPOBaH il OOHApy>KEHUS TOrO, YTO
TOKOINPUEMHUK HE BCTABJIEH B YCTPONCTBO MHAYKTUBHOIO HArpeBa Ha OCHOBE UMIIEAAHCA.

[0296] B nomonHeHWe, B COOTBETCTBHU CO BTOpPO MomupuKalKel BapUAHTOB
OCYLIECTBJICHHsT ~ HACTOSLIEr0o  M300pETeHHs  TOKONPHEMHUK  BXOOUT B COCTaB
a’3p030J1e00pa3yIoLIero MaTepuaja, Mpu 3TOM YCTPOWCTBO WHIYKTHMBHOTO HAarpeBa CONEPIKUT
KOPIyC, U TPH 3TOM CIy4al, KOTAa TOKONPHEMHUK HE OOHAPYKEH, BKIIOYAET TO, YTO OJIOK
yIpaBJICHUs] CKOHPUTYPUPOBAH Il OOHAPYKEHHUs] TOTO, YTO a’p030Jie0dpa3yromuil MaTepran
a3p03011e00pa3yOLINi MaTepHal He BCTABJICH B KOPIYC HA OCHOBE UMITIEIaHCA.

[0297] B pononHeHHe, B COOTBETCTBHHM CO BTOpPOH MoauduKanueidl BapHaHTOB
OCYLIECTBIICHUsT ~ HACTOSIIIEro  HM300peTeHws], OJNIOK  ympaBJeHUST  JOMOJHHUTEIBHO
CKOH(UTYPUPOBaH IJIsI YBENOMJIEHUs] 00 OIINOKE OAHOBPEMEHHO C OCTAHOBKOW WJIM TOCTE
OCTaHOBKH ITO1a4¥ NEPEMEHHOIO TOKA AJIs BBINOJIHEHUs] UHAYKTUBHOI'O HArpeBa.

[0298] B nononHeHue, B COOTBETCTBHM CO BTOpPOH MomauduKanueidl BapHaHTOB

OCYIIECTBIICHUSA HaCTOALICTO I/1306peTeHI/I$I, 010K YHOpaBJICHUA JOINOJIHUTECIIBHO
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CKOH(UTYPUPOBAH IUIsI OCTAHOBKH MOJAYH [MEPEMEHHOTO TOKA JUIsSl BBITIOJHEHHSI HHAYKTHBHOTO
Harpesa nocje yBeJoMIIeHHst 00 ouroke.

[0299] B npomonHeHWe, B COOTBETCTBHU CO BTOpPOM Monaupukanueld BapHUaHTOB
OCYLIECTBJICHUS HACTOSIIIEr0  M300peTeHus, ONOK  ynpaBieHHs  JOMIOJHHUTEIBHO
CKOHQUTYpUPOBAaH Ui HE OCTAHOBKM TMOJA4YM TEPEMEHHOTO TOKA JUI  BBINOJHEHHUS
WHAYKTUBHOI'O HarpeBa B Cjydae, KOIrJla Ha OCHOBE HMIIEIAHCA, IOJYYEHHOIO Ha OCHOBE
HaTPSDKEHUST U TOKA, OOHAPYKEHHBIX JI0 OCTAHOBKH MOAAYU NIEPEMEHHOTO TOKA JJISl BBIMOJTHEHUS
WHAYKTUBHOIO HArpeBa, OMpPENESEHO, 4YTO TOKONPUEMHUK HAXOAWUTCS BHYTPHU YCTPONCTBA
WHIYKTHUBHOIO HarpeBa.

[0300] B npomonHeHWe, B COOTBETCTBUU CO BTOpPOW MoaupUKalKMel BapUAHTOB
OCYLIECTBIICHUST ~ HACTOSIIEro  HM300peTeHws], OJIOK  ympaBJeHUS  JOTMOJHHUTEIBHO
CKOH(UTYPUPOBAH JJIsl YMPaBJCHHUS HHIYKTUBHBIM HArpeBOM B COOTBETCTBHH C TpPOQHUIEM
HarpeBa, KOTOpPBIM OIpeNesieHa IO MEHbIIeH Mepe OJHa LeneBas TemIepaTypa Harpesa,
COOTBETCTBYIOIIAs] TIPOMEXKYTKY BPEMEHHU, U JUJIsl YBEJIMYCHUS JIUTEIHbHOCTH NPOQUIIsl HarpeBa
Ha OCHOBE JUINTEJILHOCTH 10 EPEXOAA B COCTOSIHUE, B KOTOPOM OIPENENIEHO, YTO TOKOIPUEMHUK
HaxOAUTCS BHYTPU YCTPOWCTBA MHAYKTHUBHOI'O HAarpeBa, U3 COCTOSIHUS, B KOTOPOM Ha OCHOBE
UMIIeZIaHCa, TIOJYYEHHOrO0 HAa OCHOBE OOHAPY)KEHHBIX HAIPSDKEHUS] M TOKA, OMPEAENIEHO, YTO
TOKONPHUEMHHUK HE HAXOAUTCS BHYTPU YCTPONCTBA UHAYKTUBHOIO HArpeBa.

[0301] B pomonHeHwe, B COOTBETCTBHU CO BTOpPOM Monaupukanueld BapUAHTOB
OCYIIECTBJICHUSI ~ HACTOSILEr0  H300pereHwus, ONOK  ympaBieHHs — JIOTIOJIHUTENBHO
CKOHQUTYpUPOBAaH JUIs 3aJaHMs KOJMYECTBA EOMHMLl adpo30Jie00pas3yroero marepuala,
KOTOpbIE MOTYT OBITh MCIIOJIb30BAHBI B YCTPONCTBE MHAYKTUBHOI'O HAPEBAa, U JJIsl YMEHbBIIECHUS
33JaHHOTO KOJIMYECTBA HA €AUHUILlYy B ClIy4ae, KOrJa Ha OCHOBE MMIIEIaHCA, MOJYYEHHOIO Ha
OCHOBE OOHApYy’KEHHBIX HAMPSDKEHUS W TOKA, OMPENesieHO, YTO TOKONMPHUEMHHUK He HaXOIUTCS
BHYTPU YCTPOICTBa MHAYKTUBHOIO HarpeBa BO BPEMs BbINOJHEHHUS HWHIYKTUBHOIO Harpesa
MyTEM MOAAYHN EPEMEHHOIO TOKA B CX€MY MHAYKTUBHOIO HarpeBa.

[0302] B npomonHeHWe, B COOTBETCTBHUU CO BTOpPOW MoaupUKanuel BapUAHTOB
OCYIIECTBIICHHUSI HACTOSIIIErO H300PETEHUS,

OJIOK yTIpaBJIEHUs! JOTIOJIHUTEIPHO CKOH(UTYPHUPOBAH I IPONOJIKEHNUS, 0€3 OCTAHOBKH,
MOoAAYM MEPEMEHHOIO TOKAa JUIsl BBINOJHEHUS WHIYKTUBHOIO HAarpeBa M HE YMEHbIIEHUs
3aJaHHOTO KOJIMYECTBA B CIIydae, KOr/ia OMPENEIeHO, YTO ObLI BBIIIOJIHEH MEPEXO0]] B COCTOSIHUE,
B KOTOPOM OIPEAENEHO, YTO TOKONPUEMHHMK HAXOAWUTCS BHYTPU YCTPOMCTBA MHAYKTUBHOIO

Harpesa, H3 COCTOsAHHUsA, B KOTOPOM Ha OCHOBEC HUMIICAAHCA, IIOJIYYEHHOIr0O Ha OCHOBE
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OOHApYKEHHBIX HAMpPSDKEHUS U TOKA, ObUIO ONPEAENIeHO, YTO TOKONPHEMHHUK HE HAXOMUTCS
BHYTPH YCTPOWCTBA MHAYKTUBHOIO HarpeBa.

[0303] B pomonHeHWe, B COOTBETCTBHU CO BTOpPOM MonaupuKanueld BapUaHTOB
OCYIUECTBJICHHUSI HACTOSILNEro M300peTeHus, OJOK ymnpaBlieHHs CKOH(PUIYPHPOBAH TAKKe IS
MOJIyYeHUs] TeMIIepaTypbl TOKOIPUEMHUKA HA OCHOBE MMIIEIAHCA CXEMBI, COIEpKallel CXemy
WHAYKTUBHOIO HarpeBa, B KOTOPYK NOJNAIOT IEPEMEHHBI TOK, T'€HEPUPYEMBbIH CXEeMOU
TEeHEPUPOBAHUS MEPEMEHHOrO TOKA, W JUIsl YNpPaBJI€HUs WHAYKTUBHBIM HAarp€BOM Ha OCHOBE
MOJIy4€HHOU TeMITepaTypBhl.

[0304] B nomoyHeHWe, B COOTBETCTBHUU CO BTOpPOWM MonupUKanurel BapUAHTOB
OCYLIECTBIICHUST ~ HACTOSIIEro  HM300peTeHws], OJIOK  ympaBJeHUS  JOMOJHHUTEIBHO
CKOH(UTYPUPOBAH, HA OCHOBE CPABHEHHsI UMIIEIAHCA, ITOJIyYEHHOTO HA OCHOBE OOHAPY KEHHBIX
HAIpPsDKEHUs U TOKA, U 3apaHee 3aJaHHOTO 3HAYEHUs, JJIs1 ONPEEeIeHNUs, OCTAHABINBATD WU HET
Nojavy MepEeMEHHOr0 TOKA JUIsl BBIMOJHEHNSI MHAYKTUBHOIO HAarpeBsa.

[0305] B pomonHeHWe, B COOTBETCTBHU CO BTOpPOW MomupUKanued BapUAHTOB
OCYLIECTBIICHUsT ~ HACTOSIIIEro  HM300peTeHws, ONOK  ympaBleHHs  AOIOJNHHUTEIBHO
CKOH(UTYpPHUPOBaH, B Clly4ae, KOrja TOKOIPHEMHUK CHOBa OOHApYXKEH 10 UCTEUEHHUs 3apaHee
3aJaHHOTO TepHOJa BPEMEHM IOCe OCTAHOBKM WHIYKTHBHOI'O HarpeBa, IJisi BO3OOHOBJIEHUS
VHAYKTUBHOIO HAarpeBa.

[0306] B pomonHeHwe, B COOTBETCTBHU CO BTOpPOM Moaupukanueld BapUaHTOB
OCYLIECTBJICHUS HACTOSIIEr0  M300peTeHus, ONOK  ynpaBieHHs  JOMOJHHUTEIBHO
CKOHOUTYpUPOBAaH JJIsl YIpPaBJICHHsS WHAYKTUBHBIM HArpeBOM TaKuM 0Opa3oM, YTOOBI
WHIYKTUBHBIM HAarpeB CieaoBaj Npoduiiro HarpeBa, KOTOPBIM ONMpenesieHa 1Mo MeHbIIeH Mepe
OJlHa LieJIeBasl TEMIIepaTypa HarpeBa, COOTBETCTBYIOIIAs IPOMEKYTKY BPEMEHU.

[0307] B nomonHeHWe, B COOTBETCTBUU CO BTOPOW MonupUKaluel BapUAHTOB
OCYILIECTBIICHUS] HACTOSIIETO M300pPETeHHUs, BpeMsl OT OCTAHOBKH WHAYKTUBHOI'O HAarpesa 1o
BO300HOBJICHHSI UHAYKTHBHOTO HATPEBA BKIIFOYAIOT B YIIOMSIHYTHIH MPOMEKYTOK BPEMEHH.

[0308] B npomonHeHWe, B COOTBETCTBUU CO BTOpPOW MonupUKanued BapUAHTOB
OCYLIECTBIICHUsT ~ HACTOSIIEro  HM300peTeHws, OJIOK  ympaBJIeHUS  JOMOJHHUTEIBHO
CKOH(UTYPUPOBAH JJIsl YMPaBJCHUs HWHAYKTUBHBIM HArPeBOM TaKUM O0pa3oM, 4YTOOBI
WHIYKTHBHBIM HArpeB CIIeN0BaJ PO IO HArPeBa, AJIsl KOTOPOTo 3a7jaHa 110 MeHbIIEH Mepe OJHa
LeJeBasl TeMIepaTypa HarpeBa, COOTBETCTBYIOLIAsl MPOMEXKYTKY BPEMEHH, U IIPU 3TOM BPEMsI OT
OCTaHOBKM MHAYKTHBHOI'O HarpeBa 10 BO30OHOBIIEHHUS] MHAYKTUBHOIO HarpeBa He BKIIIOYAIOT B

YIOMSIHYTBIN TPOMEKYTOK BPEMEHH.
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[0309] B pomonHeHWe, B COOTBETCTBHU CO BTOpPOM MoaupuKanueld BapUAHTOB
OCYLIECTBIIEHUsT ~ HACTOSIIEro  u3o0pereHus,  OJOK  yHOpaBie€HUS  JIOMOJHUTENBHO
CKOH(UTYPUPOBaH, MOCJE yBEAOMIIEHHUs 00 omunOKe, 111 OCTAHOBKM MHAYKTHBHOTIO HarpeBa.

[0310] B pomnojHeHue, B COOTBETCTBHH CO BTOPOW MOAU(UKAIMEH BapHAHTOB
OCYIIECTBJICHHUS ~ HACTOSILIEr0  HM300peTeHwus, ONOK  ympaBieHHs — JIOTIOJIHUTENBHO
CKOH(UIYypUPOBaH, B Cllyyae, KOrJa IOCie yBenoMJIeHHs o0 omwuOKe, HO J0 OCTaHOBKH
WHIYKTHUBHOTO HAarpeBa, TOKONMPUEMHHK CHOBa OOHAPY’KEH, IJIsl HE OCTAHOBKHM WHIYKTHBHOTO
Harpesa.

[0311] B nomonHeHWe, B COOTBETCTBUU CO BTOpPOW MoaupUKalKMel BapUAHTOB
OCYLIECTBIICHUST ~ HACTOSIIEro  HM300peTeHws], OOK  ympaBieHUS  JTOTOJHUTENBHO
CKOHQUTYPUPOBAH JJIsl YIpPAaBISHHWS WHAYKTUBHBIM HArpeBOM TaKHM 00pa3oM, YTOOBI
WHIYKTHBHBIN HarpeB CIeN0Bal PO IO HArPEeBa, AJIsl KOTOPOTo 3a7jaHa 110 MeHbIIEH Mepe OJHa
LieNieBasi TEMIIEpaTypa HarpeBa, COOTBETCTBYIOINAS MPOMEXKYTKY BPEMEHH, U NPH 3TOM OJIOK
yIpaBJICHUs] CKOHPUTYPUPOBAH TAaKUM 00pa3oM, 4TOObI MMEPUOX OT MOMEHTa BPEMEHH, KOraa
TOKOIIPHEMHUK IepecTaeT 0OHAPYKHUBATHCS, IO MOMEHTA BPEMEHH, KOT/la TOKOIIPUEMHHK CHOBA
OoOHapy>KeH, He BIUsUI Ha OOLIYIO JTUTEIbHOCTD PO U HAarpeBa.

[0312] B pomonHeHWe, B COOTBETCTBHU CO BTOpPOM MoaupuKanueld BapUAHTOB
OCYLIECTBIIEHUsT ~ HACTOSINEro  HM300peTeHws, OMOK  ympaBieHUs  JTONOJHUTENBHO
CKOH(UTYPUPOBaH Uil VIPaBJIEHHs HWHIYKTUBHBIM HArpeBOM TakHUM 0O0Opa3oM, uTOOBI
VHIYKTHBHBIA HArpeB CJIe0BaN PO IO HArpeBa, Ik KOTOPOTo 3a/1aHa 110 MEHbIIEe Mepe OiHa
esieBasi TeMIlepaTypa HarpeBa, COOTBETCTBYIOINAS MPOMEXKYTKY BPEMEHH, U TPHU 3TOM OJIOK
yIpaBJIeHUs] CKOHQUTYPUPOBAH TAKUM 00pa30M, 4TOOBI HA OCHOBE MEPHOAA OT MOMEHTA BPEMEHH,
KOTJ]a TOKOTIPHEMHHK MepecTaeT 0OHAPYKUBATHCS, 1O MOMEHTa BPEMEHH, KOTa TOKOTIPUEMHHUK
CHOBa OOHAPY KeH, IUTUTEIbHOCTh MPoduiisi HarpeBa ObLIa YBeJIUYeHa.

[0313] B nomonHeHWe, B COOTBETCTBUU CO BTOpPOW MoaupuKanuel BapUAHTOB
OCYLIECTBIICHUsT HACTOSALIETO M300pETeHMs, NPEIJIOKEH Crnocod paboTel  yCTpOHCTBA
WHIYKTHUBHOTO HarpeBa, CKOH(QHUIYpHPOBAHHOTO IJIi MHAYKTUBHOTO HarpeBa TOKONMPHUEMHHUKA B
a3po30s1e00pa3yroLIeM MaTeprale, KOTOPBI COOEPKUT TOKONMPUEMHHK W MCTOYHHK a3pO30JIs.
YCTpONCTBO HMHIYKTUBHOTO HAarpeBa COAEPKUT HUCTOYHMK  3JIEKTPONUTAHUS, CXEMY
WMHIYKTUBHOIO HarpeBa JJii MHAYKTUBHOIO HarpeBa TOKONPHUEMHUKA, CXE€My I€HEepHUpOBaHUs
NIEPEMEHHOr0 TOKA JJIsl TeHEPUPOBaHUs NEPEMEHHOIO TOKa Ha OCHOBE MOILIHOCTH, MOJaBaeMON
U3 UCTOYHHMKA 3JIEKTPONUTAHUS, MPU 3TOM NEPEMEHHbII TOK MOJAIT B CXE€MY HMHAYKTHBHOIO

HarpeBa, u Oyiok ympasieHusi. Crioco® CONEp’KUT OCTAHOBKY WMHAYKTHBHOIO HarpeBa W/wid
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yBenomiieHre 00 omubKe B Cirydae, KOria TOKOIMPUEMHHUK He OOHApy>Ke€H BO BPEMsl BBITIOJTHEHUS
WHAYKTUBHOI'O HarpeBa.

[0314] B nomonmHeHWe, B COOTBETCTBUHM CO BTOpPOH MoauduKanueld BapuUaHTOB
OCYIIECTBJICHHUS HACTOSIIIETO0 H300peTeHMs, MNPeUIOKEHbl KOMIIBIOTEpHAs IpOrpamma,
cofeprkallasi UHCTPYKLUU, KOTOPbIE TPU BBIMOJIHEHUU 3TOH KOMIBIOTEPHOM NPOrpaMMbl Ha
KOMIIbIOTEpe 00ecneunBarT (yHKIHOHUPOBAHKUE, 3TOr0 KOMIBIOTEPA, B KA4eCTBE yCTPOWCTBA
WHIYKTHUBHOT'O HarpeBa B COOTBETCTBUH C OMUCAHHON BBILIE BTOPOI MOAU(UKAIFEeH BAPHAHTOB
OCYLIECTBJICHHSI HACTOSIIIETO N300PETEHHs], U MAITMHOYUTAEMbIH HOCUTENb JaHHBIX, HA KOTOPOM

XPaHAT YIOMSHYTYIO KOMIIBIOTEPHYIO IPOTPAMMY.

Cnucok 0003HaUeHU !

[0315] 100 ycTpoiicTBO MHIYKTUBHOIO Harpesa
101 kopmyc

102 UCTOYHUK 5JIEKTPONUTAHUS,

104 cxema

106 unpykTOp

108 aspozoneobpasyromuii MaTepral

110 ToxonpueMHUK

112 ucTouHUK a3po30I1st

114 ¢punpTp

116 610K coenuHEHUs ¢ 3apsAHBIM HCTOYHUKOM 3JIEKTPOITUTAHUS
118 Gyok ynpasieHus

120 cxema peryJImpOBKU HaNpPsKEHUs

122 3apsinHas cxema

126 cxema BO30YKACHHUS CBETOM3IIYYAIOLIETO JIEMEHTa
128 xHOMmKa

130 napannenpHas cxema

132 cxema reHepupOBaHUs IEPEMEHHOIO TOKA
134 cxema usMepeHus: HanpsKEHUs

136 cxema u3MepeHus: Toka

138 cBeToM3My4arOIUNA 3JIEMEHT

140 cxema nenuTesst HANPSLKEHUS

610 He UCIONIB30BAHHBIN UCTOYHUK

620 M3HOIIEHHBIM UCTOYHUK
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630 o0vem »sHepruM, HEOOXOOUMBIH 11 MOTPeONeHWs ONHOW  €OMHMULIBI
a’3po30J1e00pas3yIoLIero MaTepuana

640 ocTaTO4HBIN YPOBEHb YHEPTUHU (HE UCTIONB30BAHHBIN HCTOYHUK)

650 OCTaTOYHBIH YPOBEHb SHEPTHH (M3HOIIEHHbIH HCTOYHHK)

660 HanpspKeHUs pa3psiiKU MPU MOJIHOM 3apsifie

770 KOHEYHOE HAIPSIKEHUS Pa3psAaKU

1410 ueneBast Temnepatypa NpeaBapuUTEIbHOIO HArpeBa

1415 ueneBas TemnepaTypa OXJIaKIECHUs

1420 ueneBast TeMriepatypa HarpeBa

1430 nepuon pexxuma PRE-HEAT («mpeaBapuTenbHBINA HarpeB»).

1435 nepuon pexxuma INTERVAL («may3ay)

1440 nepuon pesxxuma HEAT («Harpes»).

1445 xorpa y1oBIETBOPEHO YCIOBUE OKOHYAHUS HArPEBa

1450 korna TokonpreMHHK O0Jiee HE MOKET ObITh OOHAPYIKEH

1455 korna TOKONPHUEMHHUK CHOBAa MOKET OBITh OOHApPYKEeH

1460 nepuoa, B KOTOPOM TOKOIIPHEMHHUK He MOT ObITh OOHApyKeH

1710 oskxBuBajieHTHass cxema a1 nociedoBarenbHol  RLC-cxembl, Kkorma
a3p03011e00pa3yIoLINi MaTeprall He BCTaBJIEH B YCTPOMCTBO MHAYKTUBHOIO HarpeBa

1720 oxBuBaneHTHas cxema Jusa  nocienoBatenbHo  RLC-cxembl,  korma
aspo30seodpa3yroInii MaTepHaj BCTABICH B YCTPOWCTBO HHAYKTHBHOTO HarpeBa

1710 oskxBuBajieHTHass cxema 1 nociuenoBarenbHoi  RLC-cxembl,  korma
a’3po30ie00pa3yoInii MaTepuall He BCTaBJEH B YCTPOWCTBO MHAYKTHBHOI'O HarpeBa (4acTora
pe30HaHca)

1720 oskBuBajieHTHas cxema i nociegoBarenbHor  RLC-cxembl,  kornma
a3p030J1e00pa3yOLINi MaTepral BCTaBJICH B YCTPOWCTBO HMHIYKTHBHOIO HarpeBa (YacToTa

pe30HaHCa)



DOOPMVIJIA NU30BPETEHHA

1. brok yripaBneHust A5 yCTpOHCTBA MHAYKTUBHOTO HarpeBa, CKOHPHUIYPUPOBAHHOTO AJIS
WHIYKTHMBHOTO HAarpeBa TOKONPHEMHHKA B adpo30sieo0pasyrolneM MaTepuaie, KOTOpPbIi
COAEP KUT TOKOMPUEMHHK U UCTOYHUK a3PO30JIsl,

IIPY 3TOM OJIOK yIIpaBjieHHs] CKOHQUTYPUPOBAH:

B Clly4ae, KOTAa TOKOIPHEMHHUK MepecTaeT OOHAPYKUBATHCS BO BPEMs BBITIOJHEHUS
WHAYKTUBHOI'O Harpe€Ba, AJid OCTaAHOBKM HHAYKTUBHOI'O Harp€Ba WKW OJd YBCOOMIICHUA 06

OLIUOKE.

2. bnok ynpasneHnus 1o 1. 1, B KOTopom
ONOK yrpaBieHUs] CKOH(UTYPHUPOBAH, B Clydae, KOTAa TOKONPUEMHHK IIepecTaeTr
OOHapy>KUBATbCS BO BPEMsI BBIOJIHEHHS] HHAYKTUBHOTO HArpeBa, Uil OCTAHOBKH HHAYKTUBHOTO

Harpesa.

3. biiok ynpasienus no 1. 2, B KOTOpOM
OJIOK yIpaBJIeHUs] JOMOJHUTENbHO CKOH(UTYPUPOBAH Uil YBEAOMIJIEHHS 00 ommoOke

OOHOBPEMECHHO C OCTAaHOBKOM MJIH ITOCJIE€ OCTAHOBKHU HHAYKTUBHOI'O HarpeBa.

4. bnok ynpasieHus 1o 1. 2, B KOTOPOM
OJIOK yrnpaBJieHUs] AOMOJHUTEIBHO CKOH(UTYPUPOBAH, B Cly4ae, KOrAa TOKONPUEMHHK
cHOBa OOHApy’k€H IO HUCTEYCHMs 3apaHee 3aJaHHOTO MEePUOJa BPEMEHHU IOCHEe OCTAHOBKH

WHAYKTUBHOI'O Harpepa, s BO300OHOBJIEHUS HHAYKTUBHOI'O Harpesa.

5. bnok ynpasneHus 1o 1. 4, B KOTOPOM

OJIOK ympaBJIeHUs] JOMOJHUTENBHO CKOH(UIYPUPOBAH I YNPABJICHUS MHAYKTUBHBIM
HArpeBOM TakUM OOpa3oM, 4YTOOBI WHAYKTHBHBIA HAarpeB CiefoBaj NMpo(ui0 Harpesa, IJIs
KOTOPOTO 3aJlaHa IO MEHBbUIEH Mepe OIHA LENeBas TEMIIEpaTypa Harpesa, COOTBETCTBYIOLNAS
NPOMEXKYTKY BPEMEHH, TIPH 3TOM BPEMsI OT OCTAHOBKH HHAYKTHBHOTO HArPEBa 10 BO30OHOBIIECHHS

WHAYKTUBHOI'O HAarp€pa BKIIFOYAOT B ynOMﬂHYTbeI MPOMEKYTOK BPEMCHU.

6. biiok ynpasnenus no 1. 4, B KOTOPOM
OJOK ympaBieHUs: CKOH(PUTYpHPOBaH AJIs YIPABJICHUS UHIYKTHBHBIM HAarpE€BOM TaKUM

o0pa3oM, 4TOObI HHAYKTUBHBIM HAarpeB ClefoBaj NPOo(UI0 HArpesa, Ajs KOTOPOro 3aaHa Mo
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MeHbIIIeH Mepe OfiHa lLieJieBasi TeMIepaTypa HarpeBa, COOTBETCTBYIOLIAS MPOMEKYTKY
BPEMEHH, M TPH 3TOM BpeMsi OT OCTAHOBKM HMHIYKTUBHOTO HAarpeBa 10 BO30OHOBJICHHS

UHAYKTUBHOI'O HAarp€pa HE BKJIIOYAIOT B ynOMfIHYTbeI MPOMEIKYTOK BPEMCHHU.

7. bnok ynpasyieHus 1o 1. 1, B KOTOpOM
ONOK ympaBiieHHs CKOH(HUIYpPHUPOBAaH, B Cllydae, KOTrJa TOKONPHEMHHUK IepecTaer

OOHapY’KUBATbCsI BO BPEMsI BBITIOJTHEHUSI HHIYKTUBHOT'O HArpeBa, Ui yBeIOMIIeHHs 00 ommoke.

8. biok ynpasyeHus 1o 1. 7, B KOTOPOM
OJIOK yrnpaBlieHUs! JOMOJTHUTEILHO CKOH(PUTYpUPOBaH, MOCe yBeAOMIIEHUsT 00 OIIHOKe,

AJiE OCTAHOBKH MHAYKTHBHOT'O Harpena.

9. biok ynpasienus 0o 1. 8, B KOTOpOM
OOk ympaBieHHs JOMOJHHUTENBHO CKOHQHUIYPUPOBAaH, B Clydae, KOrjga MOCHe
yBenomisieHHst 00 omuOKe, HO MO OCTAHOBKM HMHAYKTUBHOTO HAarpeBa TOKONPHEMHHMK CHOBA

oOHapy>KeH, He OCTAaHABJIMBATh UHIYKTHBHBII HAIPEB.

10. bnok ynpasyieHus 1o 1. 9, B KOTOPOM

OJIOK ympaBieHHUs] CKOHPUTYPUPOBAH TaKUM OOpa3oM, YTOObI MHIYKTHUBHBIA HarpeB
crenoBa MpoUITIo HarpeBa, AJisl KOTOPOro 3a7jaHa 110 MeHbIIel Mepe OJ[Ha LieJieBasi TeMIIepaTypa
HarpeBa, COOTBETCTBYIOIIAsl IPOMEKYTKY BPEMEHH, U

HEepHOA OT MOMEHTAa BPEMEHH, KOTZa TOKONPHEMHHK IepecTaeT OOHApYKHMBATHCS, N0
MOMEHTa BPEMEHH, KOT1a TOKOTIPUEMHUK CHOBA OOHAPY’KEH, He BIHMSIET Ha OOIIYIO JTUTEIbHOCTD

npoduis Harpesa.

11. bnok ynpasyieHus 1o 1. 9, B KOTOpOM

ONOK ympaBJeHUsT CKOH(QHUIYPHPOBAH TakUM OOpa3oM, 4TOOBl WHAYKTHBHBIA Harpes
crenoBan MpoUII0 Harpesa, Ui KOTOPOTO 3aJaHa IO MeHbIIeH Mepe LiesieBasl TeMIeparypa
HarpeBa, COOTBETCTBYIOIIAsI TPOMEKYTKY BPEMEHH, U

Ha OCHOBE IE€PHO/Ia BPEMEHH OT MOMEHTa BPEMEHH, KOT/1a TOKOIPUEMHHK IepecTaeT
O0OHapy>KUBAThCS, 10 MOMEHTA BPEMEHH, KOT]a TOKOTIPHEMHHK CHOBA OOHAPYIKEH, YBEITMUNBAIOT

IUTUTETFHOCTD POQ UIISI HArpeBa.

12. YcTpolicTBO HHAYKTUBHOIO HAarpeBa, Coaep-xaluee:

HUCTOYHHK 3JICKTPOMUTAHUSA,



CXeMy reHepUpOBaHUs IIepEMEHHOI0 TOKa JUI1 TeHEpHPOBAaHMSI
MIEPEMEHHOI0 TOKa Ha OCHOBE MOILIIHOCTH, ITOAABA€MON U3 UCTOYHMKA 3JIEKTPOIUTAHUS,

CXeEMYy WHAYKTUBHOI'O Harpe€Ba AJjisi HWHAYKTUBHOIO Harpe€Ba TOKOIPUCMHUKA,
COZIep>KalIerocs B a3p0o30s1e00pas3yrolieM MaTepuane; u

Osok yrnpasieHus po jgrodomy u3 . 1-11,

npu 5TOM OJIOK YIpaBieHHs AOMOJHHUTEIBHO CKOH(PUTYPUPOBAH IJisi OOHApYKEHUs
TOKOIIPUEMHUKA Ha OCHOBE HMIIEJAHCA CXE€Mbl, B KOTOPYK) TOJAIOT IEPEMEHHBbIN TOK,

TeHepUPYEMBIN CXEMOI F'€HepUPOBAHUS IEPEMEHHOTO TOKA.

13. YcTpoHCTBO WHAYKTHBHOIO HarpeBa mo m. 12, B KOTOPOM OJIOK yTNpaBJICHUS
JOTMOJHUTEBHO CKOH(PUTYPUPOBAH:

1151 IOJTy4€HUsl TEMITEPaTypbl TOKONIPUEMHNKA HA OCHOBE UMIIEJAHCA CXEMBI, B KOTOPYIO
MOAIOT NEPEMEHHBIN TOK, TeHEPUPYEMBIN CXEMOM FeHepUPOBaHUs IEPEMEHHOI0 TOKA, U

111 yIIpaBJI€HUsl MHAYKTUBHBIM HArPEBOM Ha OCHOBE MOJyY€HHON TEMITEPaTyphl.

14. YcTpolicTBO HHAYKTUBHOIO HAarpeBa, Coaep xaluee:

HUCTOYHHK JBJICKTPOMUTAHUA IJI NOAAYH JJICKTPOSHEPIrUU AJisI MHAYKTUBHOI'O HarpeBa
TOKOIIPUEMHHKA, COZIEPIKAINETOCs B a3p030J1e00pasyroieM MaTepuale; u

010K yripaBiieHus rnpo jgrodomy u3 mi. 1-11,

IIPU 5TOM OJIOK yIIpaBJIeHMU,

Ha OCHOBE OCTaTOYHOI'0 YPOBHs 3apsiia B MCTOYHUKE 3JIEKTPOIUTAHUS 3a0a€T KOJIMYECTBO
€AUHUL,  JOCTYNHBIX  JUIA  MCIOJIb30BAHUS,  SBISIOLIEECS]  KOJMYECTBOM  €IUHHII
a’3p030s1e00pa3yIoLIero MaTepuaia, KOTOpoe MOXKeT ObIThb MHIYKTHMBHO HArpeTo 10 3apsiaKu
HNCTOYHHKA SJICKTPONIUTAHUSA, U

B Clly4ae, KOr/ia IO MEHBLIEH Mepe 4acThb a’3po30J1e00pasyroIero MaTepruaia nepecraeT
O6Hapy}KI/IBaTbC$I BO BpE€MsS MHAYKTUBHOI'O HarpeBsa, OCTaHaBJIMBACT I/IHI[YKTI/IBHblﬁ Harp€s U HE

YMEHBIIACT KOJIMYECTBO JOCTYITHBIX €OAUHUII.

15. YcTpolicTBO HHAYKTUBHOIO HAarpeBa, Coaep xaluee:

VCTOYHHMK 3JIEKTPONUTAHHUS JIJIsl TOJIa4H 3JIEKTPOIHEPIUH A HHAYKTUBHOIO HarpeBa rno
MEHBLIEH Mepe YaCTH a3p030J1e00pasyoIero Marepuania; u

010K yripaBiieHus po JrodoMy u3 mi. 1-11,

MIPH 3TOM OJIOK YTIPABJICHHUSI:

Ha OCHOBE OCTaTOYHOIO YPOBHS B MCTOYHHUKE 3JICKTPONMUTAHUS 3aAAa€T KOJIUYECTBO

CAWHUILI, AOCTYITHBIX JUJIA HUCITIOJIB30BaHUA, ABJIAOIICCCA KOJINYCCTBOM CIAUHUIL
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a3p03011e00pa3yIoLIero marepuana, KOTOPOE MOKET ObITh MHAYKTHBHO HArPETO
A0 3apsAAKH UCTOUYHHUKA SJICKTPOIMUTAHUSA, U

B Clly4ae, KOrza IMocjie TOro, Kak TOKOMPHUEMHHUK IMepecTaeT 00HapyKUBAThCS BO BPeMsi
WHAYKTUBHOI'O Harp€Ba, TOKOIIPUEMHUK CHOBA 06Hapy>KeH, npoaoJIzKacT I/IHIIYKTI/IBHbII‘/'I Harpes u

HE YMEHBIIACT KOJUYECCTBO JOCTYITHBIX €AUHHULI.

16. Cniocob6 paboThl yCTPOWCTBA MHIYKTHBHOTO HArpeBa, CKOH(GUIYPUPOBAHHOIO MIJIs
WHIYKTUBHOIO HarpeBa TOKONPHEMHHKA B adpo30sie00pasyroleM Marepualie, KOTOPbIi
COIEPYKUT TOKOMPUEMHHUK M UCTOYHUK a3PO30JIs, TIPU 3TOM CITOCOO COMEPIKHT:

B Clly4ae, KOrJa TOKONPHEMHHUK TepecTaeT OOHApy>KUBAThCSI BO BPEMs BBITOJHEHHS

WHIYKTHUBHOTO HArpeBa, OCTAHOBKY MHIYKTHBHOI'O HAIPEBA MK yBeIOMIIEHHE 00 omudKe.

17. YcTpoHCTBO HMHIYKTHBHOIO HarpeBa, CKOH(UIYPHPOBAHHOE IJIi WHAYKTHBHOTO
HarpeBa TOKONPHEMHHKA B a’p030Je00pasyrolmeM MaTepuajie, KOTOPBIH  COAEPXKHUT
TOKONPUEMHUK U HCTOYHUK a3PO30JIs1, IPU 5TOM YCTPOMCTBO HHAYKTUBHOI'O HArPEBa COAEPIKHUT:

aspo3osie0dpasyromuil MaTepHa;

VCTOYHHUK 3JIEKTPOIUTAHUS,

CXeMy I€HEPUPOBaHUs MEPEMEHHOrO TOKA Il T€HEpUPOBAHUs MEPEMEHHOIO TOKa Ha
OCHOBE MOLIHOCTH, ITOAABAEMON U3 UCTOYHHUKA 3JIEKTPONUTAHUS,

CXeMy MHIYKTUBHOI'O Harpesa AJil UHAyKTUBHOIO HarpeBa TOKOIIPUEMHUKA; U

OJI0K ympaBiieHHsl, CKOHQUIYPUPOBAHHBIM, B Cily4ae, KOrJa TOKOINPHUEMHUK IepecTaer
OOHapy> KUBaTbCSI BO BPEMsI BBIIIOJIHEHHSI MHAYKTHBHOIO HAarpeBa, Uil OCTAHOBKHM MHIYKTHBHOIO

HarpeBa WU JJIsl yBeIOMIIEHUs 00 OImunoKe.

18. YerpoiicTBo (hopMUPOBAHUS a3PO30JIs ISl HHAYKTHBHOIO HarpeBa TOKONMPUEMHUKA B
a3po30s1e00pa3yoLIeM MaTepralie, KOTOPBI COAEP>KUT TOKOMPUEMHHUK U MCTOYHHUK a3PO30JIs,
MIPHU 3TOM YCTPOMCTBO MHAYKTUBHOTO HarpeBa CONEPIKUT:

KOPITYC, B KOTOPBIA MOXET OBITh BCTABJICH a3p030J1e00pa3yomuii MaTepual,

MIPU 3TOM KOPIYC CONEPIKUT:

HCTOYHHK 3JICKTPOIUTAHUS,

CXeMy T€HEePHPOBAHUS MEPEMEHHOrO TOKa JUJIi TEHEPUPOBAHUS MEPEMEHHOTO TOKA HA
OCHOBE MOIIIHOCTH, MOAABAEMON U3 UCTOYHHUKA 3JIEKTPOIUTAHUS,

CXEeMy MHIYKTHUBHOTO HarpeBa AJisi UHAYKTUBHOTO HarpeBa TOKOMPUEMHUKA, U

OJIOK yrpaBiieHus, CKOHPUTYPUPOBAHHBIH
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s OOHApy>KEHHUs] HANpsDKeHUS U TOKa  CXEMBbl,  COAEpKaled  CXemy
WHAYKTUBHOIO HAarpesa, B KOTOPYIO MOJAIOT IEPEMEHHBIH TOK, TI'€HEPUPYEMBIH CXEMOU
TeHEpUPOBaHUs IEPEMEHHOIO TOKA, U

JUIsl OCTAHOBKHU MOJA4YM NMEPEMEHHOIO TOKA U BBINOJHEHUs] UHAYKTUBHOIO Harpesa B
cllydae, KOrja Ha OCHOBE MMIIEJJAHCA, MOJYYEHHOTO Ha OCHOBE OOHApPY’KEHHBIX HANPSIKEHUS U
TOKa, OIpPEAETIeHO, 4YTO TOKONPUEMHUK HE HaxXOAUTCS BHYTPU KOpIyca YCTPOMCTBA
¢dopMupoBaHus a’3po30Ji1 BO BpeMs BBINOJHEHNUS MHAYKTHBHOTO HArpeBa IyTeM IOJadu

NEPEMCHHOI'O TOKa B CXEMY UHAYKTUBHOI'O HArpeea.

19. YcrpoiictBo hopMupoBaHust a3po30Jis 1o 1. 18, B KoTopom

OJIOK ympaBlieHUs! JOMOJHUTEIPHO CKOH(OUIYPUPOBAH I YBeIOMIIeHUsT 00 omubOKe B
cily4ae, KOrjja Ha OCHOBE MMIIEIAHCA, MOJYYEHHOTO Ha OCHOBE OOHAPYIKEHHBIX HANPSIKEHUS U
TOKa, OMNpPENeNeHO, YTO TOKONPHUEMHHMK HE HAXOAWTCS BHYTPH KOpPIyca YCTPOMCTBA

(I)OpMI/IpOBaHI/Iﬂ a3P030Jid BO BPEMS BBIMMOJIHEHUSA UHAYKTUBHOTI'O HAIPEBAa.

20. YcrpoiicTBo hopMUpOBaHHS a3p030Jis 1o 1. 19, B KoTOpoM
OJIOK yIpaBJIeHUsI JOMOJHUTEIBHO CKOH(OUIYPUPOBAaH IJisl yBEeAOMJIEHUs 00 ommOke
OJTHOBPEMEHHO C OCTAHOBKOH MJIM TIOCJI€ OCTAHOBKH ITOIAYH IEPEMEHHOTO TOKA JJIs BBITIOTHEHHS

WHAYKTUBHOI'O Harpena.

21. YcrpoiictBo hopMupoBaHUst a3po30Jis 1o irodomMy u3 m.m. 18—20, B KoTopom
OJIOK ympaBjieHUs] JOMOJHUTENBHO CKOH(OUIYPUPOBAH I YIPABJIEHUS MHAYKTHBHBIM
HArpeBOM B COOTBETCTBUU C MPOduieM HArpeBa, KOTOPbIM OMpeesieHa 10 MEHbIIEeH Mepe OHA

1[eJieBasi TEMIIEpaTypa HarpeBa, COOTBETCTBYIOLIAS TIPOMEXKYTKY BPEMEHU.

22. YcTpoiicTBo opMUpPOBaHHS a3p030Jis 10 1. 19, B KOTOpoM
OJOK  ympaBieHUs] JOMOJHUTENBHO CKOH(PHUIYPHPOBaH MJIsi OCTAHOBKU MOJAYU

NEPEMCHHOI'O TOKa JJIA BbIITOJIHEHUA HHAYKTUBHOI'O HAarpe€Bpa 1nocji€ yBEAOMIICHUA 00 omuokKe.

23. YcTpoiicTBO GOpMUPOBAHHS a3pO30JIs 11O I1. 22, B KOTOPOM

OJIOK ympaBiieHUs] JOTOJHUTENBPHO CKOH(UIYPUPOBAH HE OCTAHABIMBATH MOJAYY
NEPEMEHHOr0 TOKA JJisl BBIIOJIHEHUS HHAYKTUBHOIO Harpesa B cllydae, KOTrJa Ha OCHOBE
UMIIEZIaHCA, TTOJYYEHHOTO HA OCHOBE HAIPSDKEHUS U TOKA, OOHAPY KEHHBIX 1O OCTAHOBKH MOJAYN
NEPEMEHHOr0 TOKA Il BBIOJHEHUS] UHIYKTUBHOIO HArpeBa, OMPEAENEHO, YTO TOKONPUEMHUK

HAXOJUTCS BHYTPH KOpITyca yCTPOHCTBa (POPMUPOBAHHS a3PO30JIs.



24. YcTpoiicTBO GOpMHUPOBAHHS a3p030JIs 110 11. 23, B KOTOPOM

OJIOK yTmpaBiieHUs] OTIOJIHUTENBHO CKOH(UIYPUPOBAH I YNPaBJIEHUS MHAYKTUBHBIM
HArpeBOM B COOTBETCTBUU C MPOQHIEM Harpesa, KOTOPbIM OIpesieieHa 10 MEeHbLIeH Mepe OHa
LiesIeBasl TEMIepaTypa HarpeBa, COOTBETCTBYIOLIAS IPOMEXYTKY BPEMEHU.

IIPU 5TOM BpeMs JI0 Mepexoa B COCTOSIHUE, B KOTOPOM ONPEAENIEHO, YTO TOKOMPUEMHHUK
HAaXOAMUTCSI BHYTPH KOPITyca YCTPOHCTBA (POPMUPOBAHMS a3PO30JIsl, U3 COCTOSIHUSL, B KOTOPOM Ha
OCHOBE HMIIEIAaHCA, TOJYYEHHOTO Ha OCHOBE OOHAPYKEHHBIX HANpPSDKEHHsT M TOKa, ObLIO
OTPENEeNIEHO, YTO TOKONPHEMHHUK HE HAXOAHUTCS BHYTPH KOpIyca yCTpOHCTBa (HOpMUpPOBaHHUS

a3po30JIs, He BIHSET HA OOLIYIO JUINTEbHOCTD IPO(UIIS Harpesa.

25. YcrpoiicTBo GOpMUpPOBaHHS a3pO30JIs 110 I1. 23, B KOTOPOM

OJIOK yrpaBJIeHHUs TOTIOJHUTEBHO CKOH(PUTYPHPOBAH:

IS yTIPaBJICHHSI MHIYKTHBHBIM HAIPEBOM B COOTBETCTBHH C PO UIIEM HArpeBa, KOTOPBIM
OlpefesieHa IO MeEHbIIEH Mepe OnHAa LeieBas TeMIepaTypa HarpeBa, COOTBETCTBYHOILAs
MIPOMEXYTKY BPEMEHH, U

IUISL YBEJIMYEHUS JUTMTENbHOCTH NMPO(HIIs HarpeBa Ha OCHOBE BPEMEHH /0 INepexoaa B
COCTOsIHHE, B KOTOPOM ONPEENEHO, YTO TOKOTIPUEMHHUK HAXOAUTCS BHYTPHU KOpITyca yCTPOICTBa
(bopMupoBaHUs a3pO30JIs, U3 COCTOSHUS, B KOTOPOM Ha OCHOBE HMIIEAHCA, MOJY4YEHHOTO Ha
OCHOBE OOHAPY’KEHHbIX HANPSDKEHMs M TOKa, OBIJIO OMNPEeAeNeHO, 4YTO TOKOIPUEMHHUK He

HAaXOAMTCSI BHYTPU KOPITyCa YCTPONUCTBA (POPMUPOBAHHS a3 PO30JIS.

26. YcrpoiicTBO (OpMUPOBAHUS a3pO30Jis MO JIFoOoMy 13 1.1, 18—25, B KoTOpoM

OJIOK yIIpaBJIeHUs JOTOHUTEIHHO CKOHPUTYPUPOBAH:

IUISL 3a7aHUsl KOJIMYECTBA €IMHUI] a3PO30JIe00Pa3yIOIIero MaTepuaia, KOTOPOe MOXKET
OBITH UCIOJIB30BAHO B YCTPOUCTBE ()OPMUPOBAHHUS a3PO30JIsI, U

AL YMCHBIICHHSA 3aJdHHOI'O0 KOJMYECTBA Ha CAWHHULY IMOCJIE OCTAaHOBKHU MOAa4u
NEPEMCHHOIO TOKa MAJid BbBINMOJHCHUSA HWHAYKTUBHOI'O HAarpeBa Ha OCHOBE HUMIICAAHCA,

MOJIYYEHHOI'0 Ha OCHOBE O6H21py>KGHHI:>IX HaIMps>KEHUA U TOKa BO BPEMS MHAYKTUBHOI'O HAarpena.

27. YcTpoiicTBO GOpMUPOBAHHS a3PO30JIs 110 I1. 26, B KOTOPOM

OJIOK yIIpaBIEHHs TOTIOTHUTENIHO CKOH(PUTYPUPOBAH JIsl IPOIOIDKEHUS, 0€3 OCTAHOBKH,
NoJayu MEPEeMEHHOrO TOKa JJIsl BBIMOJHEHWs HHAYKTMBHOIO Harpesa 0e€3 yMEHbIIEHHUs
YIIOMSIHYTOTO 33JaHHOTO KOJIMYECTBA B CiIy4ae, KOTAa ONPEAeeHO, YTO OBl BBIOIHEH EPEXON

B COCTOsHHUE, B KOTOPOM OIPEACIICHO, YTO TOKOIIPHUEMHUK HAXOAUTCA BHYTPHU KOpPIIyCa
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yCcTpoicTBa (HOPMHUPOBAHHS a3PO30JIs, W3 COCTOSHUSI, B KOTOPOM Ha  OCHOBE
UMIIeZ]aHCa, TOJYYEHHOr0 HAa OCHOBE OOHAPY)KEHHBIX HANPSKEHUS U TOKA, OIMPENENIEHO, YTO

TOKOIIPUEMHUK He HAXOUTCS] BHYTPHU KOPIyca yCTPOHCTBA (POPMHUPOBAHUS a3PO30JIs.

28. YcrpoiicTBo hopMupoBaHHs a3po30Jis 1o JirodoMy u3 m.m. 18—27, B KOTOpom

OJIOK ynpaBieHUs! JOMOJHUTENIBHO CKOHQUT'YPUPOBAH:

IUIsL  TIOJIy4€HUsl TEeMIEpaTypbl TOKONPUEMHHUKA HA OCHOBE HMIIEJAHCA CXEMBI,
colepxkallell CcxemMy HWHAYKTUBHOIO HarpeBa, B KOTOPYK IOJAIOT MEPEMEHHBIH TOK,
TeHEpUPYEMBIN CXEMOI Fr€HepUPOBAHUS IEPEMEHHOTO TOKA, U

AJIA yOpaBJICHUA UHAYKTHBHBIM HAI'p€BOM Ha OCHOBE HOHy‘{eHHOfI TEMIICPATYPhL.

29. YerpoiicTBo GOopMUPOBAHUS a3p030Jis MO JitoOomy u3 m.m. 18—28, B koTopom

OJIOK yIIpaBJIeHHsI JOMOJHUTENBHO CKOH(PUTYPUPOBAH, HA OCHOBE CPABHEHHS UMIIEIAHCA,
MOJIY4YEHHOI0 Ha OCHOBE O6H21py>K€HHbIX HaIMpPsKEHUA U TOKA, U 3apaHEC 3aJaHHOTO 3HAYCHUS,
AJisE ONPECACJICHNs, OCTaHAaBJIMBATb WJIM HET MNOAa4dy IMEPEMCHHOIO TOKa MOJid BbIIIOJHCHUA

WHAYKTUBHOI'O Harpena.

30. Criocob pabotsl ycTporicTBa (POPMHUPOBAHUS a3PO30Jisl AJIsi HHIYKTHBHOTO HarpeBa
TOKOIIPUEMHHUKA B a3p030J1e00pas3yiolleM MaTepuanie, KOTOPbI CONEP>KUT TOKONPHUEMHUK U
HCTOYHHUK a3p030JIs1, IPU 3TOM YCTPOHCTBO (POPMHUPOBAHUS a3PO30JIsI CONEPIKUT:

KOPIYC, B KOTOPBII MOKET ObITh BCTABJIEH a3p030J1e00pa3yroIuil MaTepual,

IIPU 3TOM KOPITYC COAEPKHUT:

UCTOYHUK 3JIEKTPOITUTAHUS,

CXEeMy T'€HEPHPOBAHUS MEPEMEHHOrO TOKA JJIsi T€HEPUPOBAHUs MEPEMEHHOrO TOKa Ha
OCHOBE MOLITHOCTH, TIOZJABAEMOM M3 UCTOYHHKA HJICKTPOITUTAHUS, U

CXeMy MHIYKTHBHOI'O HarpeBa JJIsi UHAYKTUBHOT'O HarpeBa TOKOIIPHEMHUKA,

IIPU 3TOM CITOCOO COIEPIKHUT:

3Tanm OOHApPY>KEHUs] HANPSDKEHMs] U TOKA CXEMBI, COAepiKalled CXeMy HHAYKTUBHOTO
HarpeBa, B KOTOPYK MOAAKOT MEPEMEHHBI TOK, IE€HEPUPYEMBI CXEMOW TI€HEePUPOBAHUS
NIEPEMEHHOTO TOKa, U

3Tan OCTAHOBKH IOJIA4YX NMEPEMEHHOTO TOKA JUIsl BBINOJIHEHHUS] HHAYKTUBHOTO HAarpeBa B
cily4yae, KOrjja Ha OCHOBE MMIIEIAHCA, MOJYYEHHOTO Ha OCHOBE OOHAPYKEHHBIX HANPSIKEHUS U
TOKa, OIPENeNeHO, YTO TOKONPUEMHHMK HE HAXOAWTCS BHYTPH KOpPIyca YCTPOMCTBa
dopMHUpOBaHUS a3pO30JIi BO BpPEMs BBINOJHEHUS HHIYKTUBHOTO HArpeBa IIyT€M IIOA4H

NEPEMCHHOI'O TOKa B CXEMY MHAYKTUBHOI'O HArpeBa.



31. Criocob o m. 30, TOMOJHUTETEHO COAEP KA

3Tan yBeAOMIIeHHUs 00 omInOKe B cydae, KOrJja Ha OCHOBE UMIIEIaHCa, OJYyYeHHOTO Ha
OCHOBC O6Hapy)KeHHbIX HaIpsi?>KECHUL U TOKA, ONPEACICHO, YTO TOKOINPUEMHHUK HE HAXOAUTCH
BHYTPU KOpIyCa yCTpPOHCTBA (POPMHUPOBAHUS adPO30Jisi BO BPEeMsl BBIOJHEHUS WHIYKTUBHOTO

Harpesa.

32. Crioco06 mo 1. 30 wu 31, JOMONHUTENBHO COAEP KLU
STamn yIpaBJICHUA HWHAYKTHUBHBIM HAarp€BoM B COOTBE€TCTBUU C HpO(bHHeM Harpesa,
KOTOPBIM OIpeieieHa M0 MEeHbIIEel Mepe O/1HA LieJieBas TeMIlepaTypa HarpeBa, COOTBETCTBYIOIIAs

MIPOMEKYTKY BPEMEHHU.

33. Criocob mo m. 31, TONMOJTHUTENEHO COAEeP KA

STamn OCTAHOBKU MOAA4YU MEPEMCHHOIO TOKa AJid BBIMMOJIHECHUA HWHAYKTUBHOI'O HarpeBa
NocJie yBeNOMJIeHHsT 00 OmuOKe W, Mocie yBeaomiieHusi 00 ommbKe, HO Mepen OCTAaHOBKOM
nogavun mEpeMEHHOIO TOKa AJid BBIMMOJHCHHUA HMHAYKTUBHOI'O HArpe€Ba, OTCYTCTBUA OCTAHOBKHU
nogavu nmepeMEHHOr0O TOKa AJisl BbIIMOJHCHHSA HHAYKTUBHOI'O HArpeBa B CJiydac, Koraga Ha OCHOBE
3HaYeHUs: OOHAPY)KEHHOTO HMMITEAAHCA OIMpPEENIEHO, YTO TOKOIMPHEMHHK HAXOMUTCS BHYTPHU
KOpIyCa YCTPONUCTBA (POPMHUPOBAHHS a3PO30JIS;, U

STan BBIMOJHEHUsS HMHIAYKTUBHOTO HArpeBa B COOTBETCTBHHM C MpOQUIEM Harpesa,
KOTOPBIM OTIpeieIeHa O MEHbIIEH Mepe O/IHA LiesieBast TeMIIepaTypa HarpeBa, COOTBETCTBYIOINAS
MPOMEXKYTKY BPEMEHHU, U yIIPABJICHHUE:

TaKUM 00pa3oM, 4YTO BpeMsi IO Tepexofa B COCTOSHHE, B KOTOPOM OIPENeNIeHO, YTO
TOKOIIPUEMHHUK HAXOIMUTCSI BHYTPH KOPITyCa yCTpOoiCcTBa GOPMHUPOBAHUS a3PO30JIsi, M3 COCTOSIHUS,
B KOTOPOM Ha OCHOBE UMIIEIAHCa, TIOJYYEHHOrO HAa OCHOBE OOHAPYKEHHBIX HAIPSKEHHSI U TOKA,
OTPENEeNIEHO, YTO TOKONPHEMHHUK HE HAXOAWTCS BHYTPHU KOpIyca yCTPOHCTBAa (HOPMHUpPOBAHHS
a’p030Jisi, He BIHSET Ha OOLIYIO [UIUTEbHOCTD MPO(MIIS HArpeBa, UK

NyTeM YBEJIHUYEHHs JUTUTEIBHOCTH MPOQUIISl HArpeBa Ha OCHOBE BPEMEHH 10 Mepexoa B
COCTOSIHUE, B KOTOPOM OTPENESIEHO, YTO TOKOTPHEMHUK HAXOUTCS] BHYTPH KOPITyCa YCTPONCTBA
(opMUpOBaHHUST a3PO30JIs, U3 COCTOSIHUS, B KOTOPOM Ha OCHOBE MMIIEAAHCA, MOJYYSHHOrO Ha
OCHOBC O6Hapy>l(eHHbIX HampsKEHUA U TOKA, ONPEACTICHO, UYTO TOKOIPUEMHHUK HE HAXOOUTCH

BHYTPHU KOPITyCa YCTPOHCTBA POPMHPOBAHUS a3PO30JIS.

34. Cnocob mo m. 30 wmu 31, TOMONHUTENBHO COAEPIKAIIUN:
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STall 3a/JaHusl KOJMYECTBAa €IMHMULL a3po3051e00pa3yomero MarepHana,
KOTOPOE MOJKET OBITh HCIIOJIb30BAHO B YCTPOHWCTBE (POPMHUPOBAHUS a3PO30JIs, U

STal yIpaBJeHUs AJi yMEHbIIESHNs 3aJaHHOT0 KOJIMUECTBA HA €AUHULLY 110CJIE€ OCTAHOBKH
NOJa4YM MEePEMEHHOIO TOKAa AJs BBIOJHEHUS WHAYKTUBHOIO HAarpeBa Ha OCHOBE HMIIEAAHCA,
HOJTIyYEHHOTO Ha OCHOBE OOHAPY)KEHHBIX HANPSDKEHUS U TOKA BO BPEeMsl HHAYKTHBHOTO HarpeBa,
WIN TIPONOJUKEHHs], O€3 OCTAHOBKH, ITOIA41 IIEPEMEHHOTO TOKA /ISl BBIMOJHEHUS] HHAYKTHBHOTO
HarpeBa 0e3 yMEHbIIEHHUS 3aJaHHOTO KOJIMYECTBA B ClIydyae, KOrZa ONPeNesieHO, YTO BbIIOJIHEH
Nepexo]] B COCTOSIHUE, B KOTOPOM OMNPEENIEHO, YUTO TOKONPHUEMHUK HaXOAUTCS BHYTPU KOpITyca
yCcTpoHCcTBa (POPMHPOBAHUS a’pPO30Jisi, M3 COCTOSHUS, B KOTOPOM Ha OCHOBE HMIICJAHCA,
MIOJIY4€HHOTO Ha OCHOBE OOHAPY’KEHHBIX HAMPSKEHHS M TOKA, OMPEAENICHO, YTO TOKOIIPHEMHHUK

HE HAXOAMTCS] BHYTPHU KOPIIyCa yCTPONCTBA (POPMHUPOBAHUS a3PO30JIs.

35. YcrpoiictBo hopMUpOBaHHS a3p030Jisl AJIsl HHAYKTHBHOTO HArpeBa TOKOIPHEMHHKA B
a3po30s1e00pa3yroLIeM MaTeprale, KOTOPBI COOEP>KUT TOKOIMPUEMHHUK U MCTOYHHUK a3PO30JIs,
IIPU 3TOM YCTPONCTBO UHIYKTUBHOTO HarpeBa COAEPIKUT:

a3p0301e00pa3yIOIIHA MaTEPHAIT, U

KOPITYC, B KOTOPBIA MOXET OBITh BCTABJIEH a3p030J1e00pa3yomuii MaTepual,

IIPU 3TOM KOPITYC COAEPIKUT:

VCTOYHUK 3JIEKTPONUTAHUS,

CXE€My T'€HEpPUPOBAaHHUS MEPEMEHHOIO TOKa AJid N€HEpPUPOBAHMs NEPEMEHHOrO TOKa Ha
OCHOBE MOLIHOCTH, MIOJaBA€MON U3 UCTOYHUKA 3JIEKTPOINUTAHUS,

CX€My MHIYKTHUBHOT'O HarpeBa AJis MHAYKTUBHOIO HArpeBa TOKONPUEMHHUKA,

cxeMy JJisi OOHAPYKEHHsI IPUCYTCTBUS MM OTCYTCTBUS TOKOIIPUEMHUKA, U

OJIOK yrpaBiieHus, CKOHPUTYPUPOBAHHBIHI

s OOHApY)KEHUs] HANPSDKEHHMsT M TOKA CXEMbl, COAepKalleld CXeMy HHAYKTHBHOTO
HarpeBa, B KOTOPYH MOAAKOT MEPEMEHHBI TOK, IE€HEPUPYEMBI CXEMOW TI€HEePUPOBAHUS
NEPEMEHHOTr0 TOKa, U

B Cllydae, KOrJja Ha OCHOBE HMIICJAHCa, TOJYYEHHOIO Ha OCHOBE OOHAPYKEHHBIX
HanpsDKEHUs U TOKA, OTPeAeNIeHO, YTO TOKOIIPUEMHUK He HAXOJUTCsI BHYTPHU KOpITyca yCTPONCTBa
¢dopMHUpOBaHUS a3pO30Ji1 BO BpPEMs BBIMIOJHEHUS HWHIYKTHUBHOTO HAarpeBa IyTE€M IOAAYH
MEPEMEHHOr0 TOKAa B CXE€MY MHIYKTHBHOI'O HarpeBa, /Ulsl OCTAHOBKU MOJAaul MePEMEHHOIO TOKa

AJIs1 BBIIMMOJIHEHUA UHAYKTHBHOI'O HArpeBa.

36. YcrpoiicTBo (OpMUpPOBAHHS a3p030JIs 1O 1. 35, B KOTOPOM
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ONOK yNIpaBJIEHUS AOMOJHUTEIBHO CKOH(UIYypHpPOBaH Uil yBEIOMIIEHHUS 00
omuOKe B Ciydae, KOTAa Ha OCHOBE UMIIEJAHCA, MOJY4YEHHOIO Ha OCHOBE OOHAPY’KEHHBIX
HANpPsDKEHUS U TOKA, ONPEEIIEHO, YTO TOKONPHUEMHHK He HAXOUTCS BHYTPHU KOPITyCa yCTPOHCTBA

(I)OpMI/IpOBaHI/IH ad9P030Jis1 BO BPEMS BBIMMOJIHCHUS UHAYKTHUBHOI'O HArpeBa.

37. YcTpOHCTBO WHAYKTHBHOIO HAarpeBa, CKOH(QUIYPHPOBAHHOE Ui HHIYKTUBHOIO
HarpeBa TOKONPHEMHHKAa B a’po30Jeo0pasyrolmeM MaTepuajie, KOTOPBIH  COAEPIKHUT
TOKOIIPUEMHHUK U UCTOYHUK a3pO30Jid, IMPHU 5TOM yCTpOfICTBO HWHAYKTHBHOI'O Harpe€sa COOCPKUT:

HNCTOYHHK SJICKTPOIIUTAHUA,

CXEMY UHAYKTHBHOI'O Harp€ea AJis1 MHAYKTUBHOT'O Harp€Ba TOKOIIPUEMHUKA,

CXEMY I'CHEPUPOBAHUSA MEPEMEHHOTO TOKA AJIA TCHCPUPOBAHUA MEPEMEHHOI'O TOKAa Ha
OCHOBE MOLIHOCTH, [0aBa€MON U3 HUCTOYHHMKA 3JIEKTPONMTAHUS, NPU 3TOM INEPEMEHHbINH TOK
NnoAar0T B CXEMY MHAYKTUBHOI'O HArpeBa, u

U OJIOK ympaBieHus, CKOHQHUIYPHUPOBAHHBIN, B CiIydae, KOrJa TOKONPHEMHHK He
O6H21py>K€H BO BpPEMs BbLIMIOJIHEHUA WHAYKTUBHOT'O Harpewa, AJiA OCTAHOBKHU HWHAYKTUBHOI'O

HarpeBa W/Wim sl yBenoMIIeHus 00 omuoke.

38. VYCTpOWHCTBO HMHAYKTUBHOIO Harpesa no 1. 37, B KOTOpPOM Ciyd4aHl, KOrma
TOKOIIPHEMHUK He OOHapy»eH, BKJIIOYAeT ciydal, B KOTOPOM TOKOIPHUEMHHUK I1€pPECTaeT

OOHapPYKUBATHCA.

39. YcTpolicTBO MHAYKTUBHOIO Harpesa no M. 37 unu 38, B KOTOPOM Cllydaid, KOrza
TOKONIPHEMHUK He OOHapy»KeH, BKJIIOYaeT He OOHapyKeHHE TOKOIPHEMHHKAa Ha OCHOBE

umMIeaaHca CXEMBbI, coz[epxcameﬁ CXEMY UHAYKTUBHOI'O HarpeBa.

40. YCcTpolicTBO MHAYKTUBHOIO HArpeBa Mo M. 39, JONMOJHUTENBHO COAEpIKallee CPENCTBA

OMNpPEACTICHUA UMIIEAaHCAa CXEMBI, co;:[epxcameix'l CXEMY MHAYKTUBHOI'O Harpeea.

41. YcTpoicTBO HHAYKTUBHOTO Harpesa o 1. 39 wim 40, B KOTOpOM OJIOK yrpaBiIeHUs
CKOH(UTYPUPOBAH JJIsi OCTAHOBKHM WHAYKTUBHOTO HArpeBa W/WIM yBEIOMIIEHHs 00 OmuOKe BO

BPEMs BbIITOJHEHNSA UHAYKTUBHOI'O HArpeBa.

42. YCcTpOoWCTBO MHAYKTUBHOrO Harpesa mo mn. 39 unu 40, B KOTOPOM OCTaHOBKA
MHAYKTHUBHOIO HarpeBa BKJIIOYAET OCTAHOBKY MOJAa4YM MEPEMEHHOIO TOKA B CXEMY UHIYKTUBHOTO

Harpesa.
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43. YcTpoiicTBO MHAYKTUBHOTO Harpena 1o Jirodomy us m.1. 39—42, B KOTopom

yCTPOMCTBO MHIYKTUBHOI'O HArpeBa CONEPIKUT CPENCTBA OOHAPYKEHHs HAIMPSDKEHUS U
TOKa YIOMSIHYTOM CXEMBI, COJIeprKaLed CXeMy MHIYKTUBHOIO Harpesa, u

ONIOK yrmpaBiieHHss CKOHQUIYPUPOBAH IS TOJTYyYEHUsS] UMIIEAaHCa CXEMbI, COAepIKalIeit

CXEMY MHAOAYKTHUBHOI'O Harpe€sa, Ha OCHOBE O6H&py>KGHHbIX TOKa U HAlIPSXKCHUA.

44. Y cTpOolCTBO HHAYKTUBHOIO Harpesa 1o 1. 43, B KOTOpOM
YCTPOHCTBO MHAYKTUBHOTO HArpeBa COIEPIKHUT CPEACTBA OOHAPYKEHHs HATPSIKEHHS H
TOKa, TIPH 3TOM CPe/ICTBA OOHAPYKEHUS HANPSDKEHHS U TOKA, TIPEATIOYTUTENIbHO, COEPKAT CXEMY

OOHapy KeHHsI HANPSDKEHUS U CXeMy OOHAPYKEHHS TOKa.

45. YCcTpOolCTBO HHAYKTUBHOIO Harpesa 1o 1. 44, B KOTOpOM
cxeMa OOHapy»KeHHs TOKa CKOH(UTYPUpPOBaHa JJisi OOHAPYKEHUS TOKA, MPOTEKAIOIIEro B

HHAYKTOPE, BXOAAUIEM B COCTaB CXEMbI MHAYKTHBHOI'O HArpcBa.

46. YCcTpOHUCTBO HHAYKTUBHOIO Harpesa 1o 1. 44 unu 45, B KOTOpoM
cxema OOHapyKeHMsl HAIPsDKEHHsI CKOH(PUTYpUpPOBaHa JJIsl OOHAPYKEHHs HAIPSKEHMS],

noaaBacMoro ICTOUYHUKOM J3JICKTPOIMUTAHUA.

47. YcTpoicTBO HHAYKTUBHOIO HAarpeBa o Jirooomy u3 m.1. 39-46, B KOoTopoM
Clly4al, KOrja TOKONPHUEMHHUK He OOHapy)KeH, BKIFOYaeT TO, 4TO OJIOK YINpaBieHUsS
CKOH(UTYpUPOBaH IJIsi OOHApPY)KEHUS] TOTO, YTO TOKONPUEMHUK HE BCTABJIEH B YCTPOWMCTBO

HWHAYKTUBHOI'O Harp€pa, Ha OCHOBE UMIICdaHCA.

48. YCTpOCTBO MHAYKTUBHOIO HArpeBa o Jro0oMy u3 IL.I. 39—47, B KOTOpOM

TOKOIIPUEMHHUK COAEPIKUTCS B a3p030J1e00pa3yroieM MaTepuale, pu 3TOM yCTPOHCTBO
WHIYKTHUBHOTO HAarpeBa COAEPIKUT KOPIIYC, M Cly4dail, KOraa TOKOIPHEMHHK He OOHapy’KeH,
BKJIIOYAeT TO, YTO OJIOK yHOpaBlieHUss CKOH(PUTYPUPOBAH IUIsi OOHApPYKEHHS TOrO, 4YTO

a3p030J1e00pa3yOLINi MaTepHal He BCTABJICH B KOPIYC, HA OCHOBE UMIIEIAHCA.

49. YcTpoicTBO HHAYKTUBHOIO Harpesa 1o JodoMy u3 .11 37—48, B KOTopoM
OJIOK yIpaBJieHUs] IOMOJHUTEIBHO CKOH(PUIYPHUPOBAH AJISI YBENOMIIEHHs 00 ommOke
OJTHOBPEMEHHO C OCTAHOBKOH MJIM TIOCJI€ OCTAHOBKH ITOAAYH IEPEMEHHOT'O TOKA JJIs BBITIOTHEHHS

WHAYKTUBHOI'O Harpena.



12

50. YcTpoHcTBO MHAYKTHBHOTO HAarpeBa 1o JiroooMy u3 m.1. 37—49, B KOTOpoM
ONOK ympaBiieHUs] JOMOJHUTENBbHO CKOH(PUIYPHPOBaH MAJIi OCTAHOBKU MOJAYU

NEPEMCHHOI'O TOKa IJIA BbIMMOJIHCHUA HHAYKTUBHOI'O HarpeBa 1nocCj€ yBECAOMIICHUS 00 omuoKe.

51. YcTpolCTBO HHAYKTHBHOTO HAarpesa 1o JrodoMy u3 m.1. 37—49, B KOTOpoM

OJIOK ympaBiieHHs JONOJHHUTENBHO CKOH(GHUIYPUPOBAH HE OCTAaHABJIMBATH I10AYY
NEPEMCHHOI0O TOKa MJIA BBIIIOJIHCHUA HHAYKTHUBHOI'O Harpesa B CJIyda€, KOrga Ha OCHOBE
UMIICAaHCA, MOJIYUYCHHOTIO Ha OCHOBE HAIIPSAXKEHUA U TOKaA, O6H21py>K€HHbIX J0 OCTAaHOBKH 1oAY
NEPEMCHHOI'O TOKa MJIsA BBIMIOJIHEHUA MHAYKTHUBHOI'O HArpepa, OINPEACIICHO, YTO TOKOIIPHUEMHUK

HAXOJUTCsl BHYTPH YCTPONWCTBA MHAYKTUBHOI'O HArpeBa.

52. YcTpoHCTBO MHAYKTHBHOI'O HArpeBa 1o JirodoMy u3 m.m. 37—51, B KoTOpoMm
OJIOK yTIpaBJIeHUs TOTIOHUTENBHO CKOH(PHUTYPHPOBAH:

IUIS yTIPaBJIEHHSI MHIYKTHBHBIM HATPEBOM B COOTBETCTBHH C PO UIIEM HArpeBa, KOTOPBIM
omnpezesieHa IO MEHBbIIEH MeEpe OJHA LENeBas TEMIIEPAaTypa HarpeBa, COOTBETCTBYIOINAS
IIPOMEKYTKY BPEMEHU, U

IUISL YBEJIMYEHUS JITUTENIbHOCTHU NMPOQUIIS HAarpeBa Ha OCHOBE AJIUTENIbHOCTH JI0 Nepexoa
B COCTOSIHHE, B KOTOPOM OINPEIEICHO, YTO TOKONPHUEMHHUK HAXOAUTCS BHYTPU YCTPOWCTBA
WHAYKTUBHOIO HAarpeBa, U3 COCTOSIHMs, B KOTOPOM Ha OCHOBE MMIIEAAHCA, IMOJY4YEHHOIO Ha
OCHOBe OOHApY’KEHHBIX HANpPSDKEHHS M TOKA, ONPEIENIeHO, YTO TOKONPUEMHHUK HE HaXOMUTCS

BHYTPH YCTPONCTBA MHIYKTUBHOIO HArpeBa.

53. YcTpoHCTBO MHAYKTHBHOTO HArPeBa 1o JII0OOMy U3 1.11. 37—52, B KOTOPOM

OJIOK yIpaBJIeHUs TOTIOJHUTEIBHO CKOHPUTYPHPOBAH:

AL 3a/laHKsl KOJIMUECTBA €JUHMI] ad3P030J1e00pas3yroIero MaTepuaga, KOTOpoe MOXKET
OBITh HCIIOJIB30BAHO B YCTPONHCTBE MHAYKTUBHOTO HarpeBa, v

IUIsl YMEHBLIEHUs 33aJaHHOIO KOJMYECTBA HA €IMHUIYy B Cilydae, KOrAa Ha OCHOBE
UMITEZ]aHCa, TIOJYYEHHOrO0 HAa OCHOBE OOHAPY)KCHHBIX HAMPSIKEHUS W TOKA, OMpPENENIEHO, YTO
TOKOIIPUEMHUK HE HAaXOAWUTCS BHYTPHM KOpIyCa YCTPOWCTBA MHAYKTHUBHOI'O HAarpesa BO BpeMs
BBINIOJIHEHNs] MHAYKTUBHOIO HArpeBa MyTeM MOAAYH NEPEMEHHOrO TOKA B CX€MY MHIYKTUBHOIO

Harpesa.

54. YcTpoRCTBO HHAYKTUBHOIO HArpeBa Mo I. 53, B KOTOPOM
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OJIOK yIpaBJIeHUsI AOTOJIHUTEIBHO CKOH(UTYPHUPOBAH JJII MPOAOJIKEHUs, 0e3
OCTAHOBKHM, IIOJa4d TIEPEeMEHHOrO TOKa JJisl BBINOJIHEHUS WHIYKTUBHOTO Harpesa 0e3
YMEHBIIEHHUs YIIOMSHYTOTO 3aIaHHOTO KOJIMYECTBA B CJIydae, KOTria ONpPeesieHO, YTO BBIIOJIHEH
nepexos B COCTOSIHHE, B KOTOPOM OINPEAENIeHO, YTO TOKONPUEMHHK HaXOIUTCS BHYTPH
yCTPOMCTBa HMHIYKTUBHOTO HAarpeBa, W3 COCTOSIHMS, B KOTOPOM Ha OCHOBE HMIIEAHCA,
MIOJIy4€HHOTO Ha OCHOBE OOHAPY’KEHHBIX HAMPSUKEHHS M TOKA, OMPEAENIeHO, YTO TOKOIIPHEMHHUK

HE HaXOJIUTCs] BHYTPH YCTPONCTBA HHIYKTUBHOIO HarpeBa.

55 YcTpoicTBO MHAYKTUBHOTO HarpeBa o iodoMy u3 m.1. 37—54, B KOTOpoM

OJIOK yrpaBJIeHUs TOTIOJHUTEIBHO CKOH(PHUTYpHPOBAH:

IUIsl  TIOJIy4eHUsl TEeMIEepaTypbl TOKONPUEMHHUKA HA OCHOBE HMIIEJJAHCA CXEMBI,
comepxkallell CcxemMy HWHAYKTUBHOIO HArpeBa, B KOTOPYK IOAAIOT MEPEMEHHBIH TOK,
TeHEpUPYEMBIN CXEMOH Fr€HepUPOBAHUS IEPEMEHHOTO TOKA, U

AJI yOpaBJICHUA UHAYKTHBHBIM HA'PCBOM Ha OCHOBE HOHy‘{eHHOfI TEMIIEPATYPHL

56. YcTpoHCTBO MHAYKTHBHOI'O HArpeBa 1o JIoOoMy u3 m.1. 37—55, B KOTOpOM

OJIOK yIIpaBJIeHHsI JOMOJHUTENBHO CKOH(PUTYPUPOBAH, HA OCHOBE CPABHEHHS UMIIEIAHCA,
NOJIy4€HHOTO Ha OCHOBE OOHAPYKEHHBIX HAINPSDKEHHUS U TOKA, M 3apaHee 3alaHHOrO 3HAUEHUs,
IUIsl ONPENEJIeHUsl, OCTaHABIMBATh WM HET MOJady MEPEeMEHHOr0 TOKa JJisi BBIIOJHEHMUs

WHAYKTUBHOI'O Harpena.

57. YcTpoHCTBO HHAYKTHBHOTO HAarpeBa 1o moooMy u3 1.1. 37—56, B KOTOpoM
ONOK  ympaBjieHHs  JOMOJIHUTENbHO  CKOHQUTYPUPOBaH  AJii  BO30OHOBIIECHHS
WHIYKTHBHOI'O HArpeBa B CiIydae, KOrja TOKOIMPUEMHHUK CHOBAa OOHAPYKEH 10 UCTEYCHHUS 3apaHee

3aJaHHOI'O nepruoaa BpEMEHH IOCJIC OCTAHOBKH MHAYKTHBHOT'O Harpeaa.

58. YcTpoHCTBO MHAYKTHBHOT'O HArPeBa 10 JII0OoMy U3 m.1. 37—57, B KOTOpOM

OJIOK ympaBJIeHUs] JOTOJHUTENBHO CKOH(UIYPUPOBAH I YIPABJIEHUS MHAYKTUBHBIM
HAarpeBOM TaKUM 00pa3oM, YTOOBI HHAYKTUBHBINA HArpeB clienoBal MpOQUIII0 HarpeBa, KOTOPbIM
omnpezesieHa IO MEHBIIEH MeEpe OJHA LeNeBas TEMIIEPATypa HarpeBa, COOTBETCTBYHOLNAS

MIPOMEKYTKY BPEMEHHU.

59. YcTpoNCTBO MHAYKTHMBHOIO Harpesa o M. 58, B KOTOPOM BpEMsi OT OCTaHOBKHU
MHIYKTUBHOTO HAarpeBa 0 BO30OHOBJIEHUS WHAYKTUBHOI'O HarpeBa BKJIIOYAIOT B YIIOMSHYTBIN

IIPOMEKYTOK BPEMEHHU.
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60. YCcTpoiicTBO HHAYKTUBHOIO Harpesa no jodoMy u3 1. 37—59, B KoTopoM

ONOK ynpaBieHUs CKOH(PUTYpHPOBaH AJIsl YIIPABJICHUS] UHIYKTHBHBIM HAarpeBOM TaKUM
o0pa3oM, uTOObI MHAYKTHBHBIN HAarpeB ClefoBai MPO(UI0 HArpesa, s KOTOPOro 3ajaHa Mo
MEHbIIIEH Mepe OAHA LieNeBasi TeMIepaTypa HarpeBa, COOTBETCTBYIOLIAs IPOMEXYTKY BPEMEHH,
U NPHU 3TOM BpeMsl OT OCTAHOBKM HMHAYKTHBHOIO HarpeBa 1O BO30OHOBJIEHHS WHIYKTHBHOI'O

HarpeBa He BKJIIOYAIOT B YIIOMSIHYTBINA IPOMEXKYTOK BPEMEHHU.

61. YCTpoiCcTBO HHAYKTUBHOIO HAarpeBa no Jrodomy u3 m.u. 37—60, B KoTopoM
OJIOK yIIpaBJieHHsI TOTIOJHUTEIBHO CKOH(UTYPUPOBAH, TIOCIIE YBEIOMIIEHHs 00 OmuoOKe,

AJiE OCTAHOBKH MHAYKTHBHOT'O Harpena.

62. YCTpONCTBO HHAYKTUBHOIO Harpesa no m. 61, B koropom
OJIOK ympaBJIeHUs] JOMOJHUTEIBPHO CKOH(PUTYPUPOBAH HE OCTAHABIMBATH MHIYKTHBHBINA
HarpeB B Ciydae, KOrJa Iocjie yBeJOMJIeHHs 00 ommOKke, HO JO OCTAHOBKU HMHIYKTHBHOTO

HarpeBa, TOKOIPUEMHUK CHOBAa OOHAPYIKEH.

63. YCTpoiCTBO HHAYKTUBHOIO Harpesa no Jo0oMy u3 1.1. 37—62, B KOTOpOM

MHIYKTHBHBII HarpeB cienyer npouiIo Harpesa, s KOTOPOro 3a/aHa MO MEHbIel
Mepe OfIHa LieJieBasi TeMIepaTypa HarpeBa, COOTBETCTBYIOINAS IPOMEKYTKY BPEMEHH, U

OJIOK yrpaBieHUs] CKOH(UTYPUPOBAH TAKUM 00pa30oM, U4TO NMEPHUOJ] OT MOMEHTA BPEMEHH,
KOT/Ia TOKOTIPHEMHHK IIepecTaeT OOHAPYKUBATHCS, 10 MOMEHTA BPEMEHH, KOTrJia TOKOIPUEMHHUK

CHOBa OOHAPYKEH, HE BIHSIET HA OOLIYIO JJTUTEIbHOCTh NMPOMUIIS HAarpesa.

64. YCTpOHCTBO HHAYKTUBHOIO HarpeBa no JodoMy u3 I.1. 37—63, B KOTOpOM

WHIYKTHBHBII HAarpeB clieyerT NpoQuiro Harpeea, Juisi KOTOPOTO 3a7aHa MO MEHbLIEH
Mepe OJlHa LiesieBasi TeMIepaTypa HarpeBa, COOTBETCTBYIOIAs IPOMEXKYTKY BpEMEHHU, U

OJIOK ympaBlieHUusT CKOH(PUTYpUPOBaH TaKMM OOpa3OM, YTO HA OCHOBE MEpUoAa OT
MOMEHTa BPEMEHH, KOTa TOKONMPUEMHUK IepecTaeT OOHAapYy>KUBAThCS, 1O MOMEHTA BPEMEHH,

KOrga TOKOINpHUEMHUK CHOBA O6H21py>K€H, YBCIINYUBAOT OJIUTCJIIBHOCTD HpO(bI/IJ'ISI Harpesa.

65. Cnoco0 paboThl yCTpOICTBa MHAYKTUBHOTO HArpeBa, CKOH()HUIYPUPOBAHHOTO IS
UHIYKTUBHOTO HAarpeBa TOKONPHEMHHKAa B adpo30sie00pas3yrolneM MaTepuaie, KOTOPBIH
COIEPKUT TOKOIMPUEMHUK U UCTOYHUK a3PO30Jsi, IPU 5TOM YCTPOMCTBO MHAYKTUBHOI'O Harpesa

COZEPIKUT:



15

HUCTOYHHK SJICKTPOMUTAHUA,

CXEMY UHAYKTHBHOI'O HArpe€ea AJis1 MHAYKTUBHOTO HAarp€Ba TOKOIIPUEMHUKA,

CXEMY I'CHEPpUPOBAHUS MEPEMEHHOTO TOKA AJIsI TCHEPUPOBAHUA MEPEMEHHOI'O TOKAa Ha
OCHOBE MOILIHOCTH, TMOJaBAEMON W3 HUCTOYHHUKA SJICKTPOMUTAHUSI, TIPH 3TOM TEPEMEHHBIH TOK
MOJAI0T B CXEMY WHAYKTHBHOTO HAarpeBa, u

OJIOK yrpaByieHus,

MIPH 3TOM CIIOCOO CONEPIKHUT:

OCTaHOBKY HHIYKTHBHOI'O HarpeBa W/WiM yBemomiieHHe o0 omuOKe B Cilydae, KOraa

TOKOIIPUEMHUK HE O6HapY)KeH BO BpPEMs BBIIIOJTHCHHA HHAYKTUBHOI'O HAarpeBa.

66. KomnprorepHas nporpaMma, COAEp:Kallass MHCTPYKLUH, KOTOPbIE MPU BBITOJIHEHUH
5TOH KOMIBIOTEPHOH NPOrpaMMbl Ha KOMIIBIOTEpE O0€CreunBarT (YHKIHOHHPOBAHUE

KOMITBIOTEPA B KAYECTBE YCTPOMCTBA HHAYKTUBHOTO HArpeBa 1o Jrdomy u3 m.m. 37—64.

67. MamuHOYMTaeMbli HOCHUTEIb JAHHBIX, Ha KOTOPOM XpaHAT KOMIIBIOTEPHYIO

Iporpammy o 1m. 66.
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( Hayaro ) Mpumep onepauuii B Cnawem
pexume 400

S410

oBHapyXeHO COejMHEHNE C
3apPSAHBIM NCTOYHUKOM
ANeKTponuTaHma?

Aa
obHapyxeHa onepaums

C KHOMKORN? HeT

Y

B PEXUM ]
( 3apsaKiA ) <B aKTVBHbI pemmD




4/24

dur. 5

[Mpumep onepauuii B pexume
3apsaku 500

( Havano )

Y

Hayarno 3apsaku ~S510

0BGHapyXeHO OTKMIOYEHNE
3apsAAHOro UCTOYHMKA
aneKTponuTaHna?

KOHEL| 3apsiAKu —~ S530
Y
YCTaHOBKa 4OCTYNHOMO KONNYeCTBa LS540
CTEPXXHEN Ha OCHOBE YPOBHS 3apsiKu

Y

(B aKTUBHbIN pemmD
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dur.

HanpsxeHue (B)
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670

620

610



6/24

dur. 7

3anyck nepsoro Tailmepa —~S705
Y
BefoMneHns o6 yposke sapsgkn [ o710 OcHoBHble onepawyy B
e +yp e akTusHom pexume 700
napannenbHbliA 3anyck 4pyrux |
onepawuii S715

Y

S720

NPOLLNO 3aj4aHHoe Bpems? (Nepsbiil
Talmep)

B CRALWNA pemmm)

NoAaya HeHarpesarLero nuTaHus
NepeMeHHOro ToKa, U3MEpPeHNe uMnesaxca
nocnegosatenbHon RLC-cxembl

~ S725

UMNejaHc aHomaneH?

Ha OCHOBE MMNejaHca
oBHapyxeH
TOKONPUEMHUK?

S750

AOCTYMHOE
KONWUYECTBO CTEPXKHEN
PaBHO MO MeHbLUEN Mepe
eAnHnLe?

npeaBapnTesnbHOro
Harpesa

~S735

onepaums sawuTbl oT c6os

\ S740

yeegomneHune 06 ownbke

Y

(B PEXMM 0LIJVI6KD

S755

yBEAOMNEHNE O HU3KOM
0CTaTO4HOM YPOBHE 3HEPTUK

HET

Y

QB CRALLWIA pe>|<V|M>




7124

dur. 8

( Hauano ) [NepBble BCNOMOraTesnbHble
onepawuu B akTusHoOM pexume 800

Y

obHapyxeHa onepaums
C KHOMKOW?

HET

cbpoc nepsoro Taiimepa —~ 5820

Y

yBeoMneHne 00 ypoBHE 3apsiKu —~ S830

Bropble BCoMOraTenbHble onepavuy
C Havano ) B aKTUBHOM pexume 900

0BHapyXeHO NOAKNKYEHNe
3apsAAHOro UCTOYHMKA

HeT
ANeKTponuTaHua ?

B PEXMM
3apsAKkM




8/24

dur. 10

OCHOBHbIE OnepaLin B pexiume
C Havano ) npeABapuTEnbHOro Harpesa 1000

Y

Ha4ano nojaun HarpeealoLero NUTaHns $1010
NepemMEeHHOro Toka
\
napannenbHbliA 3anycK 4pyrinx L S$1020
onepauuid
A
onepauum B OTBET Ha 0OHapyxeHne L _ 51030
TOKOMPUEMHMKa
Y
nony4YeHne Temnepartypbl L _  S1040

TOKONPWEMHNKa Ha OCHOBE UMNeAaHca

Temnepatypa
TOKOMPUEMHMKA AOCTUIMA
Lienesoi Temneparypbl
npesBapuTeNbHOro
Harpesa?

yBEAOMNEHNE 06 OKOHYaHUM

NpeABapUTENbHOMO Harpesa —~  S1060

Y

B pexum
naysbl




9/24

dur. 11

OCHOBHblE Onepauun B
C Hatano ) pexume nay3sl 1100

Y

npekpaLleHne nogavyun HarpesatoLero L—S1110
NMNTaHNA NEPEMEHHOI0 TOKa

Y

napannenbHbliA 3anyck 4pyrinx ~S51120
onepauuu

Y

Nnojaya HeHarpeBaloLero nuTaHns
NepeMeHHOro Toka, U3MepeHne nmnejaxca ~31130
nocnegosatenbHon RLC-cxembl

A

nonyyeHne Temneparypbl L _S1140
TOKONpUEMHIKa Ha OCHOBE UMMejaHca

TEMNepaTypa TOKONpUEMHMKa
JOCTUINA LieneBoun
TEMNEpaTypbl OXNaxaeHna?

HET

(B PEXUM HarpeBa>




10/24

dur. 12

3anyck BTOporo Taiimepa

!

napannenbHbIi 3anyck Apyrux
onepawuil

Y

Ha4vyano noAaayn HarpesatoLLero NMTaHnA
NepemMeHHOro Toka

Y

onepawym B OTBET Ha
o6HapyxeHue TOKONpUEMHIK

~—S1205
OcHoBHblE Onepauun B
pexume Harpesa 1200
~—S1210
—~—S1215
~—S51220

| (51225

nonyyeHne Temneparypbl
TOKONPUEMHMKA Ha OCHOBE MMNejaHca

Temneparypa TOKONpUeMHUKa >
LIeneBoil TeMneparypbl Harpesa?

YCIIOBME OKOHYaHS
Harpesa
YA4OBNETBOPEHO?

Aa

\ 51235

npexpaLleHne nojgavn
HarpesawLLero nuTaHnA

NEPEMEHHOr0 TOKa,
OXunjaaHwe B TeYEHNE
3ajaHHOro BpEMEH!

YMEHbLUEHME LOCTYMHOTO
KONMYECTBA CTEPXKHEN HA eAMHIALlY

—~ 51245

Y

QB cnaLmia pemmm)




11/24

dwur.

13A

Onepauuu B OTBET Ha 0OHapYXeHne

( TOKOMNPUEMHWKaA. Ha4ano

)

Y

U3MEpPEHNe nmnejaxca
nocnegosatenbHon RLC-cxembl

Ha OCHOBE MMnejaHca
o6HapyxeH
TOKONPUEMHUK?

Pexium npesBapuTenbHOro Harpesa

Pexum

HarpeBa

Onepauun 1300A B OTBET Ha
oBHapyxeHne ToKonpuemMHmuka

—~S1305

51315

npexkpaLleHne noga4u
HarpesaroLlero nuTaHua
NnepemMeHHOro Toka

\

51320

YMEHbLUEHME 4OCTYMHOrO
KONMYECTBA CTEPXKHEN HA eAMHILY

onepauum B 0TBET Ha 0BHapyXeHue
TOKONPUEMHMKA: KOHeL

)

\

i

G aKTUBHbIIA pemmD




12/24

C

Onepauum B 0TBET Ha 0OHapYXeHue
TOKONPUEMHUKA: HaYano

Y

U3MepeHne umnejaxca
nocnegosarensHon RLC-cxembl

Ha OCHOBE MMnejaHca
obOHapyxeH
TOKONPUEMHUK?

onepawuym B OTBET Ha
0GHapyXeHue TOKONPUEMHMKA:
KOHeL

51350

B030OHOBNEHME NOAAYM

HarpesatoLLlero niuTaHna
NnepeMeHHOro Toka

Pexum npeiBapuTenbHOro
Harpesa
Pexum Harpesa
Onepaumn 1300B B OTBET Ha
obHapyXeHue TokonpuemHuKa

—~S1305

951315

npeKpaLLeHmre nogayn
HarpeBaloLLEero NuTaHus
NepPeMEHHOT0 ToKa

Y 351325

yBegomnexmne 06 owmbke

Y ~S1330

3anyck TpeTbero Taimepa

Y ~S1335

nojavya HeHarpesaroLlero nuTaHua

uMnejaHca nocnejosarenbHon RLC-

NEPEMEHHOr0 TOKa, U3SMEPEHNE

CXEMb

S1340

Ha OCHOBE MMnejaHca
obHapyxeH
TOKOMPUEMHUK?

NpOLUNO 3ajaHHoe
Bpems? (TpeTuiA
Tamep)

No

51320

YMEHbLLEHNE AOCTYMHOro KoNn4yecTea

CTEPXHEN Ha eanHULY

dur. 13B

|

G aKTUBHbIIA pemmD




13/24

Onepauyu B OTBET Ha 0OHapYXeHne
TOKONPUEMHUKA: HaYano

)

Y

U3MepeHne nmnejaqca
nocnegosatenbHon RLC-cxembl

S1355

Ha OCHOBE MMnejaHca
obOHapyxeH
TOKOMPUEMHUK?

onepaLy B OTBET Ha
oGHapyXeHue TOKONpUEMHIAKA:
KOHeL

~—S1305

PexiM npesBapuUTeNbHOO HarpeBa

Pexum Harpesa

HET

¥ 81325

yBegomneHune 06 ownbke

Y 51330

3anyck TpeTbero Tailmepa

Onepauun 1300C B oTBET Ha
oBHapyxeHue ToKonpueMHmka

V 51360

N3MEpEeHNe nMnejaxca
nocneposatenbHon RLC-cxembl

Aa

dur. 13C

S1365

Ha OCHOBE MMnejaHca
obHapyxeH
TOKOMPUEMHUK?

NPOLLNO 3ajaHHoe
Bpemst (TPETHIA
Tamep)?

MR 51315

npekpaLleHne noja4vu HarpesatoLlero
NUTaHNA NePEMEHHOr0 TOKa

51320

YMEHbLUEHME LOCTYMHOrO
KOMMYECTBA CTEPXHEN Ha eANHULY

!

G aKTUBHbIIA pemmD

HET



14/24

Onepauyu B OTBET Ha 0OHapYXeHne
TOKONPUEMHMKA: Hayarno

C

)

Pexum npejBapuTenbHOro Harpesa

i

Pexum Harpesa

N3MepeHne umnejaxca
nocnegosatenbHon RLC-cxembl

Onepauun 1300D B OTBET Ha

— S$1305 06Hapy>KeHv|e TOKOMPUEMHMKA

S1375

a OCHOBE UMnejaHca
obHapyxeH
TOKOMPUEMHUK?

HET

BTOpOIi TalMep OCTAHOBMEH?

Ad 51390

51315
npekpaLleHne nojavu
HarpesatoLLero nuTaHna
NePEMEHHOr0 TOKa

Y 51325
yBegomneHune 06 ownbke
Y 51380

3anyck TpeTbero Tailmepa

Y ~S1335

BO30GHOBNEHNE BTOPOro Tailmepa

nojaya HeHarpeBatLLero
MUTaHUA NEPEMEHHOTO TOKa,
U3MepeHme umneaaHca

Y

nocneaosatenbHon RLC-cxembl

onepawym B OTBET Ha
0GHapyXeHue TOKONPUEMHMKA:
KOHeL

S1340

151350

Ha4ano (B0306HOBMEHNE)

nogavn HarpesatoLLero
nTaHna NEPEMEHHOro Toka

dur. 13D

Ha OCHOBE MMnejaHca
oBHapyxeH
TOKOMPUEMHUK?

MpoLUNo 3ajaHHoe
Bpems? (TpeTuiA
Tanmep)

HET

M 51320

YMEHbLUEHNE LOCTYMHOrO
KONMYECTBA CTEPXKHEN Ha e MHILY

/

@ aKTUBHbIIA pemmD




15/24

Onepauum B OTBET Ha 0OHapyXeHue
TOKONPUEMHUKA: HaYano

C

Pexum npeiBapuTenbHOro Harpesa
Pexum Harpesa

)

Y

Onepauun 1300E B OTBET Ha
oBHapyeHne ToKonpueMHuka

N3MepeHne uMneaxca
nocnegosatenbHon RLC-cxembl

—~ 51305

S1392

Ha OCHOBE MMNejaHca
obOHapyxeH
TOKOMPUEMHUK?

S1394

TPETUIA TalMep 3anyLueH?

51396

3apaHee 3ajaHHble onepayun B
3aBNCUMOCTIK OT 3Ha4YeHua

TPETbEro Tanmepa

\i

onepawym B OTBET Ha
0BHapy)XeHne TOKoNpUEMHMKA:
KOHe

HeT y 81325

yBegomneHune 06 oLmbke

Y 51330
3anyck TpeTbero Tamepa

Y 51360

U3MepeHne UMnejaxca
nocneaosarensHon RLC-
CXEMbI

S1365

Ha OCHOBE MMnejaHca
oBHapyxeH
TOKONPUEMHMK?

dur. 13E

NpOLUNO 3ajaHHoe
Bpems? (TpeTui
Talmep)

51315

npekpaLleHne noga4vn HarpesatoLlero
NNTaHNA NePEMEHHOro TOKa

Y 51320

YMEHbLLEHME LOCTYMHOrO
KONMYECTBA CTEPXKHEN Ha e MHILY

|

G aKTUBHbIIA pemmD




Temnepartypa
°C
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dur. 14

> BpeM'ﬂ [c]

v

1430 1450

4

.

1455

1435 1460

dur. 15

C Hayano )

—__

1440 1445

Pexum npegBapuTenbHOro Harpesa
Pexum Harpesa

\

KHOM

obHapyxeHa
onepauus ¢

i

S1510

Kon?

Pexum nay3bl
MepBble BCMOMOraTenbHbIe
onepauuu 1500

HET

npeKpaLLeHre Nogayl HarpesatoLLero (Mnu
HEHarpeBaloLLEro) NUTaHNs NePEMEHHOr0 Toka

—~ S1520

\

i

CTEPXHEN H

YMEHbLUEHNE AO0CTYNHOro KonnyecTsa

a eANHILY

~S1530

i

G aKTUBHbIN pemmD




( Havamo )

Y

17124

dur. 16

Pexum npejBapuTenbHOro

M3MEPEHNS TOKa
paspsaku

Harpesa
—~351610 Pexvm Harpesa
Pexum nayabl

BbICOK?

HET

w=2mrf

7z

1710

BTopble BCcnomoraTesnbHble
onepauuu 1600

51630

onepaums 3awuTbl 0T c60s

51620

TOK pa3pAAKn CIULLKOM

Y 51640

yBegomneHune 00 owunbke

\

CB PEXIM 0LIJVI6KVI>

A

1720 dur. 17
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dur. 18
w=2mnf, w=2mrf,
Rcircuit 5 I:zcircuit
Rsusceptor

1810 1820



®wur. 19 1/430‘ 1/435 1/440

A
X

Temneparypa
TOKONPUEMHIKa
e

ch e g a d Ll u b g

| Bpewsi [c] 23

ve/

YacTtoTa f
NepexnioYeHuns 0
kntova Q3 [y

[Ep— a——

— Bpewms [c]

NmneaaHc Z
(Ow] / N

Bpems [>c]



bdur. 20 1430 1435 1440

Temnepatypa
TOKOMPUEMHMK
¢)

Bpews [

Yactota fo
nepekntoYeHns I .

Y —

NmneaaHc Z \“
[Om] \‘\

----- mT Ly

==y |

Bpems fc]

Bpems fc]

v2/0c
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dur. 21

3anyck BToporo Taiimepa

| S1205

napannenbHbliA 3amyck Apyrinx
onepauun

—~ 51210

Y

Ha4yano nojavn HarpesatoLlero nuTaHua NnEPEMEHHOr0 TOKa

—~ 51215

\

' $2105

BTOPON Tamep 4N

N3MEHEHMS 4acTOTbl
nepeknoyeHna?

HET

M3MEHEHME YacTOTbl NEPEKoYeHns Kntova Qs —~S2110
YBENMYEHIE LiENeBoil TEMnepaTypbl Harpesa —~ 52115
Y
onepauim B OTBET Ha | 51220
0BGHapYXeHe TOKONPUEMHIKa
i
nonyyeHne Temneparypsl L 51295
TOKOMPUEMHUKA Ha OCHOBE UMMNEAaHCa
Temneparypa TOKonpueMHuKka >
LieneBoil Temneparypbl Harpesa? Aa

| (51235

S1240
CIoBI1€ OKOHYaHIIA

npeKpaLleHne noja4vu
HarpesatoLLlero nuTaHua
NnepemMeHHOro Toka,
OXunjaHwe B TEYEHNE
3alaHHOro BPEMEHU

Harpesa
Y4 0BNIETBOPEHO?

yMeHbLUEHIMe JOCTYMHOTO KONMYECTBA CTEPXKHEN Ha eAUHULLY

—~ 51245

v
(B cnawwmii pexum )




dur. 22

Temnepartypa
TOKOI'I[)VIeMHVIKa

YacroTa
nepeknioYeHms
knoua Q3 [Iu]

NmneaaHe Z
[Om]

fo

1430 1435

L il

.- X...

Bpems ic]

Bpems [c]

Bpems fc]



23/24

3anycK BTOPOro Taiimepa 51205
Y
napannenbHblii 3anyck pyrux |
onepaumit 51210

dur.

Y

Ha4ano Nojauy HarpeBatoLLEero NUTaHNa NepemerHoro Toka [~ S1215

Y $2320

BTOPON TalMep AN U3MEHEHNS

LieneBoil Temneparypbl Harpesa? et

yBENUYeHe Uenesoi Temnepatypbl Harpeea [~ S2325

Y

onepawii B OTBET Ha | 51990
o6HapyxeHue TOKONpUEMHMKA
NonyyeHne Temneparypbl | 51995
TOKONPUEMHMKa Ha OCHOBE UMNejaHca
S1230
Temneparypa TokonpueMHuka >
LieneBsou Temneparypsl Harpesa? 1

ynpaBneHne Harpesom

YCNOBUE OKOHYaHMS
Harpesa
Y4 0BNETBOPEHO?

yMEHBbLLEHME OCTYNHOrO KONMYECTBA CTEPXHEN Ha efuHuLy [~ S1245

'
CB CNALLMA PEXAM )
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dur. 24

< YnpaBrneHue HarpesoM: Hayano )

Y

npekpaLlledne nojavun Harpesatowero nuTaHnA
nepemMeHHoro Toka

~ 523101

|

Ha4ano nojayun HeHarpesaroLLero nuTaHua
NnePEeMEHHOro Toka

—~ 523102

Y

N3MepeHne umneaHca nocnesoBarenbHoi
RLC-cxembl

—~ 523103

Y

npekpaLleHne nogavyn HeHarpesatoLero
NMNTAHNA NEPEMEHHOIO TOKa

—~ 523104

\

nonyyeHne TemnepaTypbl TOKONPUEMHMKA HA OCHOBE
uMneaaHca nocnejosatenbHol RLC-cxembl

—~S23105

TeMnepartypa TOKONpUeMHMKa <=
Lenesas Temnepatypa — A?

( YnpaBneHue HarpeBoM: KOHeL )

HET
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