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a’posoneobpasyromero mMarepuana. YcrpoictBo (100) MHAYKTHBHOTO HarpeBa, CKOH(PHUIYPHPOBaHHOE
JUIA MTHIYKTUBHOTO HarpeBa TokonpueMHuKa (110) B aspo3oneodpasyromem matepuane (108), KoTopbrit
coaepkuT TokorpueMHHK (110) u uctounux (112) aspozons, copepxxut ucrounuk (102) anekrponuranus;
cxemy (132) renepupoBaHHs IIEPEMEHHOTO TOKa U TEHEPHPOBAHUS NEPEMEHHOTO TOKa Ha OCHOBE
MOIITHOCTH, MOAaBaeMOl M3 MCTOYHMKa snekrponuranus (102); cxeMy HMHIYKTHBHOTO HarpeBa s
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YCTPOMCTBO HHJYKTUBHOI'O HAT'PEBA U CIIOCOB EI'O PABOTBI

O0nacTh TEXHUKUA

[0001] Hacrosiiee nzoOpereHHue OTHOCUTCSI K YCTPOMCTBY MHAYKTUBHOTO HAarpesa,

CIIOCOOHOMY aBTOMATHYECKH HAUMHAThH HAIPEB a3P030J1€00pa3yoLIero Matepuana.

[Ipennocbutku coO3maHUs U300pETeHUs

[0002] Ha cymecTByrOIeM ypOBHE TEXHUKH HU3BECTHBI YCTPOWCTBA, (hopMupyroiime
a’3po30J1b U3 a3p030J1e00pa3yoLIero MaTepuaia ¢ MOMOINBI0 WHAYKTOPA, PACHOJIOXKEHHOTO
BOJIM3K a3p030JIe00PaA3yIOIIEro MaTepruata, COAEPIKaIlero TOKOIMPUEMHHK, U HarpeBaroIIue

TOKOIIPUEMHUK NPHU MIOMOLIH WHAYKTHUBHOTO Harpesa (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] TlepBasi 3amaua, pelraeMasi HACTOSIIMM H300pETEHHEM, — MPEIJIOKUTH
YJIYYIIEHHOE YCTPOWCTBO WHAYKTHBHOIO HarpeBa It (JOPMHUPOBAHHS a’po30isi 32 CHET
HarpeBa a’po30J1e00pa3yoIIero MaTepuana.

[0005] Bropast 3amaua, pemraeMasi HACTOSIIMM H300pETEHHEM, — MPEIJIOKUTH
YCTPOHCTBO MHAYKTUBHOIO HArpeBa, CIIOCOOHOE aBTOMATHYECKH HAYMHATh HArpes
a3p030J1e00pa3yoLIero MaTepraa.

[0006] Tperpst 3amaua, pemaemas HACTOSIIUM H300pEeTEHHEM, — MPEIJIOKHUTh
YCTPOHCTBO HMHAYKTHBHOTO HAarpesa, IOMYyCKawoIee yaaJeHHe a’po30sieo0pasyroIero
Marepuaa.

[0007] YerBeprasi 3amaua, pemaeMasi HACTOSIINM H300pEeTEHUEM, — TMPEIIOKHUTH
YCTPOMCTBO WHAYKTUBHOIO HAarpeBa, CIoOCOOHOe Oojiee MOAXONSALIMM OOpa3oM HarpeBaTh

a3p03011e00pa3yOLINi MaTepHall.
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Pemenue 3amaun

[0008] s pereHust ONUCAHHOMN BBILIE MEPBOM 3a/1a4u, B COOTBETCTBUH C BApUAHTAMU
OCYILECTBJICHUSI HACTOSLIETO N300PETeHNs, MPEIOKEHO YCTPOHCTBO HHAYKTUBHOTO HAarpeBa
IJIs1 HarpeBa a’po30J1e00pas3yroInero Marepuana, COAepsKalero TOKOPUEMHUK M UCTOYHUK
a’po30Js. YCTPOWCTBO MHIYKTUBHOIO HAarpeBa COAEPKUT. HMCTOYHUK BJIEKTPOINUTAHUS,
UHAYKTOp [JIi HarpeBa TOKONPHUEMHHKAa IpPU TOMOIIM HHAYKTUBHOTO HAarpeBa; CXemy
NapajJIeIbHOTO COEAUHEHNS, COEPKALLYIO [IEPBYIO CXEMY U BTOPYIO CXEMY, PACIOJIOKEHHbBIE
NapajyIeIbHO MEXAY UCTOYHUKOM 3JIEKTPONUTAHUS U UHAYKTOPOM, IPU 3TOM MEPBYIO CXEMY
WCIIONIb3YIOT AJI1 HAarpeBa TOKONPUEMHMKA, & BTOPYIO CXE€MYy HCIHOJIB3YIOT JJIsl MOJy4EeHUs
3HAYEHUs, CBA3AHHOIO C  DJJIEKTPUYECKUM  COMNPOTUBIEHUEM WIH  TEeMIEPaTypou
TOKOIIPUEMHHUKA, U CXE€My TEHEPUPOBAHMs MEPEMEHHOIO TOKA, PACMOJIOXKEHHYK) MEXOY
CXeMOW MNapaJyIeIbHOTO COEAUHEHUS U HHAYKTOPOM, WM MEXAY CXEMOW NapajuiebHOIo
COEIMHEHMS] U HICTOYHUKOM 3JIEKTPONUTAHMUS.

[0009] B omHOM W3 BapHAHTOB OCYIIECTBJICHUS HACTOSILIETO H300pPETEHHs CXeMy
TeHEpUPOBAHUs IEPEMEHHOI0 TOKA PACIIOIAraloT MEXAy CXEMOU NapajljieIbHOrO COCIUHEHHUS
U HMHAYKTOPOM, IPU 3TOM CX€Ma T'€HEPUPOBAaHUS INEPEMEHHOIO TOKA COAEPKUT TPETHUM
MEPEKIFOYATEb.

[0010] B omHOM W3 BapHMaHTOB OCYIIECTBJIIEHUS HACTOSIIErO H300pETeHHs
YIOMSIHYTBIN TpeTuil nepextouatens conepkut MOSFET-tpansucrop.

[0011] B ogHOM M3 BapUaHTOB OCYIIECTBJICHHUS HACTOSIIETO H300PETeHHs YITOMSIHY Tast
repBasi CXeMa COJEPIKUT IEPBbIN MEePEKIIoYaTelb, CXeMa FeHEPUPOBAHUS IEPEMEHHOTO TOKA
COZIEP>KUT TPETUH NEPEKIFOHYATENb, IPU 3TOM NEPBBIN NEPEKIIOYATENb OCTAETCS BKIIOUECHHBIM,
B TO BpPeMsI KaK TPETUH NEPEKII0YaTENb BKIOUYAIOT C 3apaHee 3aJaHHBbIM ITEPUOAOM.

[0012] B omHOM U3 BapUAHTOB OCYILIECTBICHUS HACTOSIErO H300pEeTeHUsT YIIOMSIHY ThIe
NepBbIN NepekIroyaTeNb U BTOpoil nepexmouarens coaepxat MOSFET-tpan3ucrop.

[0013] B ogHOM 13 BapHaHTOB OCYIIECTBIICHHUS HACTOSIIIErO H300pETeHsI YIIOMSIHY Tasl
BTOpAasi CXE€Ma COAEPKUT BTOPOU MEPEeKIIHOUaTeN b, CX€Ma IeHEPUPOBAHUS IEPEMEHHOIO TOKa
COZIEPKUT TPETUN NEPEKITI0YATENb, IPU TOM BTOPOU MEPEKIIFOUATENb OCTAETCS] BKJIIFOUECHHBIM,
B TO BPEeMsl KaK TPETUN NMEPEKI0YaTENb BKIIIOYAIOT C 3apaHee 3aAaHHBIM IEPUOAOM.

[0014] B onmHOM ©W3 BapUAHTOB OCYUIECTBICHUS HACTOSILIETO W300peTeHHs
YIIOMSTHYTBIH BTOPOH MEPEKIII0YaTeNb COAEPKUT OUTOISIPHBIA TPAH3UCTOP, TPU 3TOM TPETHH

nepekirouarens cogepxxut MOSFET-tpan3ucTop.



[0015] B ogHOM U3 BapHaHTOB OCYINECTBICHHS HACTOSIIErO H300pETeHUs YIIOMSIHY Tast
nepBasi CXxeMa COJEPKUT IMepBbIil nepekimouatensb, copepxkamuii MOSFET-tpansucrop, a
YIIOMSIHyTasi BTOpasi CXeMa COJEPXKUT BTOPOH Mepexiirovaresb, coAepKauil OUNMoOspHbIA
TPaH3UCTOP.

[0016] B ogHOM M3 BapHaHTOB OCYIIECTBJICHHUS HACTOSIIETO H300PETEHHSs YITOMSIHY Tast
nepBasi CXxeMa COAEPIKUT IEPBBbIM IepeKIovaTesb, YIOMSHYTas BTOpas CXeMa COAEPIKUT
BTOPOM MepeKyrovaresb, CXeMa TIeHEePUPOBAHMS MEPEMEHHOrO0 TOKa COAEPXKUT TPETHi
MepeKJIroyaTeNlb, U NPU TMEPEeKIIOYeHUH MEXAYy IepPBbIM IepeKJIouaTesieM U BTOPBIM
NEepeKIrYaTeseM, MNPOAOKAIOT MNEPEeKIUEeHUEe TPEThEro MepeKiroyaTenss ¢ 3apaHee
3a/laHHbIM [TEPHOIOM.

[0017] B onHOM 13 BapHaHTOB OCYIIECTBICHHS HACTOSIIIETO U300PETEHHs YCTPOHCTBO
WHAYKTUBHOTO HarpeBa JOINOJHUTENbHO COAEPKUT CXEMy MH3MEPEHUs TOKa U CXeMy
W3MEPEeHMs HaNpsKEHMsl, UCIIONb3yeMble JJIsl U3MEPEeHMsI UMIIeJJaHCa CXEMBbI, copeprkallnen
TOKOIIPUEMHHUK.

[0018] B onHOM 13 BapHaHTOB OCYIIECTBIICHHSI HACTOSIIIETO N300PETEHHS YCTPOHCTBO
WHIYKTUBHOTO HAarpeBa IOMOJHHUTENBHO COAEpKUT uHTerpaipHyro cxemy (IC) m3mepenus
OCTaTOYHOTO YPOBHS, CKOH(QUIYPUPOBAHHYIO [JIsI W3MEPEHUS OCTaTOYHOIO YpPOBHS B
UCTOYHMKE 3yekTponuTanus. MHrerpanpayto cxemy IC u3MepeHHs OCTaTOYHOrO YpPOBHsI He
UCTIOJIB3YIOT B KAUE€CTBE CXEMbl H3MEPEHHSI TOKA 1/WJIM CXeMbl H3MEPEHHSI HAMIPSIKEHUS.

[0019] B onHOM M3 BapHaHTOB OCYIIECTBIIEHHUS HACTOSIIETO U300pETEHHs YCTPOMCTBO
WHAYKTUBHOIO HAarpeBa [AOMOJHUTENBHO COAEPKUT CXEMY PEryJUPOBKU HAMNPSKEHUS,
CKOH(UTYPUPOBAHHYIO UJISl PETYJUPOBKH HAMNPSUKEHUS MCTOYHHKA SJICKTPOMUTAHMS U IS
(opMHUpOBaHUSI HANPSKEHUS, TIOAABA€MOrO0 HA COCTaBHBIE SJIEMEHThI yCTPOWCTBA
WHAYKTUBHOTO Harpera. Cxema M3MEpPEeHHs TOKa PacloyIOKeHa Ha MyTH MEXKIy UCTOYHUKOM
3JIEKTPOIMUTAHMSI W MHAYKTOPOM, B TOYKE, HAXOMALIEHCS K WHAYKTOPY OJIMIKe, YeM TOuKa
OTBETBJICHHS OT IMyTH K CXE€ME PETyJIUPOBKHU HATIPSIKCHHUSI.

[0020] B omHOM W3 BapHAHTOB OCYIIECTBJICHUS HACTOSIIETO H300pPETEHHS CXEMY
U3MEpPEeHMs] TOKAa He pacIoNaraloT Ha NMYTH MeXJAy CXEeMOH 3apsakH, UCIOJb3yeMOW s
3apsiIKA UICTOYHUKA 3JIEKTPOMUTAHUS, U HCTOUHUKOM 3JIEKTPOTTUTAHUSI.

[0021] Anst pereHust ONMUCAHHOMN BBIIIE TIEPBOU 3a/1a4d, B COOTBETCTBUH C BAPHAHTAMU
OCYILIECTBIICHHUSI HACTOSLIETr0 H300PETeHHUs, MTPEIJIOKEHO YCTPONUCTBO HHAYKTUBHOTO HArpeBa
INIi  WHAYKTUBHOTO HarpeBa TOKONPUEMHHMKA B  adpo30Jie00pasyrolleM MaTepuale,

cozepaKalleM TOKONPUEMHUK W HUCTOYHHUK adpo30Jid. Y CTPOMCTBO MHAYKTHMBHOIO Harpesa



COJIEPKUT. UCTOYHUK 3JIEKTPOMUTAHUS, CXEMy N€HEpPUPOBAaHUs MEPEMEHHOIO TOKA, KOTOpPast
dopmupyeT TmepeMeHHbIi TOK HAa OCHOBE MOIIHOCTH, IIOaBa€MONW M3 HCTOYHHUKA
3JIEKTPOMUTAHMSL, CXEMY UHAYKTUBHOIO Harpesa AJisl HHIyKTUBHOIO HarpeBa TOKOIIPHUEMHHUKA,
u 050k ynpasieHust. biok ynpasnennst ckoHpUrypupoBaH aist 0OHApy KEHUsI TOKOMPHUEMHHUKA
Ha OCHOBE MMIIEZ]aHCA CXEMBbI, B KOTOPYHO MOAAIOT NEPEMEHHBII TOK, TeHEPUPYEMBbIH CXEMOU
TeHEePUPOBAHUSl TEPEMEHHOr0 TOKa, M JUIs Hadala WHIYKTUBHOTO HarpeBa B OTBET Ha
oOHapy»KeHHe TOKOTPUEMHHKA.

[0022] B omHOM W3 BapHaHTOB OCYINECTBJCHHS HACTOSINEro W300peTeHus: OJIoK
YIPaBJICHUs] MOXKET OBITh JOMOJHHUTEIBHO CKOH(PUTYPUPOBAH UIS MOJyUEHHs] TEMIIepaTypbl
TOKONPUEMHUKAa HAa OCHOBE HUMIIEIaHCA CXEMbI, B KOTOPYIO IIOJAIOT IMEepPEMEHHBIH TOK,
reHepUpyeMblii CXeMOil FfeHepHpPOBaHUs IEPEMEHHOI0 TOKa; U JIJIs1 yIIPaBJIeHUs UHIYKTUBHBIM
HarpeBOM Ha OCHOBE MOJy4eHHON TeMIepaTyphblL.

[0023] B omHOM W3 BapHaHTOB OCYINECTBJCHHS HACTOSIEro W300peTeHus: OJIoK
yIpaBJIEHUs] MOXET MMEeTb [0 MEHbIIEH MepBblil peXXUM, B KOTOPOM HU3MEPSIOT UMIIEAAHC
CXeMbl, B KOTOPYHK MOAAKOT MEPEMEHHBI TOK, I€HEPUPYEMBIH CXEMOH TI'€HEpPUPOBAHUS
NIEPEMEHHOr0 TOKAa, U BTOPOH PEXHUM, B KOTOPOM HMIIEJAHC CXEMbI, B KOTOPYIO MOJAIOT
MEPEMEHHBIN TOK, FEHEPUPYEMBIN CXEMOH F€HEPUPOBAHUS IEPEMEHHOIO TOKA, HE U3MEPSIIOT.

[0024] B onHOM 13 BapUaHTOB OCYLIECTBIICHHSI HACTOSAILIErO N300PETEHHSI YCTPOHCTBO
MOXKET TaKXe COIepXaTh OJIOK COEAMHEHHs, CKOH(UIYPHPOBAHHBIH Ui BO3MOXKHOCTH
COEIMHEHUS! C 3apsIIHBIM HCTOYHUKOM 3JIEKTPOIUTAHUS, MIPU STOM OJIOK YIPABICHUS MOXKET
OBITh TOTIOJIHUTEIPHO CKOH(DUTYPHPOBAH AJisi pabOThI B MEPBOM PEKHME JI0 TEX IMOP, MOKA He
NpoiaeT 3apaHee 3aJaHHOE BpeMsl TMocie OOHAPYKEHUs, YTO 3apsOHbId HCTOYHHUK
SIEKTPONUTAHUS ObUT OTKIIFOYEH OT OJIOKAa COSAMHEHUSI.

[0025] B onHOM 13 BapHaHTOB OCYIIECTBIICHHS HACTOSIIETO H300PETEHH S YCTPOHCTBO
WHIYKTHBHOTO HAarpeBa MOXET JOMNOJHUTENBHO COAEP)KaTh KHOMNKY, NPH 3TOM OJIOK
YTIPaBJICHUS] MOXKET ObITh JOMOJIHUTEIBHO CKOH(UTYPHUPOBAH JJIsI IEPEXOa B MEPBBIH PEKUM
B OTBET Ha BBINIOJIHEHUE 3apaHee 3aJaHHON ONepaluy ¢ YIOMSHYTON KHOIKOM.

[0026] B onHOM 13 BapHaHTOB OCYIIECTBIICHHS HACTOSIIETO N300PETEHHSI YCTPOHCTBO
WHIYKTUBHOTO HAarpeBa MOXET [OINOJHUTENbHO CONEpKaTh KHOMKY, TNPH 3TOM OJIOK
YIIPaBJICHUS] MOXKET OBbITh JOTOJHUTENBPHO CKOH(UTIYPUPOBAH: AJIS 3alyckKa TaliMepa TaKUM
o0pazom, 4TOOBI €ro 3HaYeHHE CO BPEMEHEM YBEITHMUHBAIOCH TN YMEHBIIAJIOCh OTHOCHTEJBHO
MCXOAHOIO 3HAYE€HMs], B OTBET Ha NEPEXO/l B MEPBBIN PEKUM; IJIs IEPEX0/ia BO BTOPOH PEXKUM

B OTBET Ha TO, YTO 3HAYCHUC TaﬁMepa AOCTHUIJIO 3apaHEC 3aJaHHOI'O 3HAYCHNS, U BbIIIOJIHCHUE



OJTHOTO W3 CIEAYIOLIEro. BO3BpallleHHWE 3HAueHUs TailiMepa B HCXOAHOE 3HAYEHME,
NpuOIKEHNE 3HAUEHUS] TaiiMepa K MCXOIHOMY 3HAUEHHIO, WM CHBHUI 3apaHee 3aJaHHOTrO
3HAUEHUS NaJbIlIe OT 3HAYSHHs TaliMepa B OTBET Ha BLIMIOJHEHHUE 3apaHee 3aJaHHOH orepauu
C YIOMSIHYyTOH KHOIIKOM.

[0027] B onHOM U3 BapHaHTOB OCYIIECTBIICHUS HACTOSIIETO U300pEeTEHHs YCTPOMCTBO
WHIYKTUBHOI'O HAarpeBa MOKET JOMOJHHUTENbHO  COAEp:KaTh  OJIOK  COEOUHEHWS,
CKOH(UTYPUPOBAHHBIA 711  BO3MOXHOCTH COENMHEHHUS C 3apSOHbIM  HCTOYHHKOM
SJIEKTPOINUTAHMS, TPH OSTOM OJIOK  yOpPABJIEHUS  MOKET OBbITh  JIOMOJIHUTENBHO
CKOH(UTYPHUPOBAH TAKUM 00pa30M, 4TOOBI UMIIENAHC CXEMBbI, B KOTOPYIO MOAAIOT MePEMEHHBIH
TOK, HE W3MEpSUICS, IOKa PErHuCTPUPYIOT, YTO 3apsiiHBIH HCTOYHUK 3JIEKTPOIUTAHUS
OoOHapy:»KeH MONKIIIOUEH K OJIOKY COeNMHEHUSI.

[0028] B omHOM W3 BapHaHTOB OCYINECTBJCHHS HACTOSINEro W300peTeHws: OJIoK
yIOpPaBJIEHUs] MOXKET OBbITh IOIMOJHHUTEJBPHO CKOH(PUTYPUPOBAH HJII WU3MEPEHHs] HMITeaHCa
CXEMBI, B KOTOPYIO TOHAIOT MEPEMEHHBbI TOK, HAa YaCTOTE PE30HAHCA CXEMbI, B KOTOPYIO
MOZAI0T NEPEMEHHBIN TOK, TeHEPUPYEMBIN CXEMOH F€HEepUPOBAHUS IEPEMEHHOIO TOKA.

[0029] B onHOM 13 BapUaHTOB OCYLIECTBIICHHS HACTOSIIETO H300PETeHHSI yCTPONCTBO
WHIYKTUBHOT'O HAarpeBa MOKET JOMOJHUTEIbHO COIEPKATh MEPBYIO CXEMY H BTOPYIO CXEMY,
CKOH(UTYPUPOBAHHBIE NJII W30HUPATETbHOTO aKTHBUPOBAHUS C LEJIbIO MOAAYU SHEPTHH Ha
TOKOTNPUEMHUK, TIPU 3TOM BTOpasi CxeMa UMeeT OOJIbLINI UMITeJaHC, YeM IepBasi CXeMa.

[0030] B omHOM M3 BapHaHTOB OCYIIECTBJIEHHsI HACTOSINEro H300peTeHus OJOK
yIpaBJICeHUs] MOXKET ObITh CKOH()UIYpHPOBaH sl BBITIOJHEHUS HHAYKTUBHOTO HAarpeBa U
U3MEpEeHMs] HMMITeaHCa CXEMbl C HCIIOJIb30BAHMEM II€PBOM CXEMbl, KOTJa BBITOJHSIIOT
WHIYKTUBHBIN Harpes.

[0031] B nonosnaenue, 115t peLieHst OMUCAHHOM BbIIIIE BTOPOH 3a/1a4i, B COOTBETCTBHU
C BapUaHTAMH OCYIIECTBJIEHUS HACTOSIEro W300peTeHHs], TpPeIJIokeH Ccrnocod padoTsI
yCTPOUMCTBA WHAYKTHUBHOTO HArpeBa JUisi WHAYKTHMBHOIO HAarpeBa TOKONPUEMHUKA B
a’3po30s1e00pa3yronieM MarepHaje, COIeplKalleM TOKONPHEMHHUK M HCTOYHHUK a3PO30Jis.
YCTpoOHCTBO WHAYKTUBHOTO HArpeBa CONEPIKUT. WCTOYHUK OSJIEKTPONUTAHUS, CXEMY
TeHEePUPOBAHUSI TMEPEMEHHOrO TOKa, KoTopas (GopMUpyeT TepeMeHHBbIi TOK Ha OCHOBE
MOIITHOCTH, MIOAaBAEMON M3 HCTOYHUKA 3JIEKTPOIIUTAHUS; U CXEMY WHAYKTUBHOTO HarpeBa Jist
WHIYKTUBHOTO HarpeBa TokompueMHuKa. Crnocod comep:kutT: sTanm  OOHapy KeHUs

TOKOIIPUEMHHUKAa Ha OCHOBEC HMIICAAaHCA CXCMbI, B KOTOPYIHO MNOAAKOT HepeMeHHbIﬁ TOK,
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reHepUpyeMblil CXeMOil (POPMHUPOBAaHUS TEPEMEHHOrO0 TOK, M 3Tall Havaja WHIYKTUBHOTO
HarpeBa B OTBET HAa OOHAPY’KEHHUE TOKOIPUEMHHKA.

[0032] Taxxke, Ay pelieHUs] ONMUCAHHOM BbIll€ BTOPOHM 3a7ayd, B COOTBETCTBHUU C
BAPUAHTAMU  OCYILECTBJICHHMS HACTOSINEr0 H300pETeHus, MpPEIOKEHO YCTPOWUCTBO
MHIYKTHBHOT'O HarpeBa Uil HHAYKTUBHOI'O HArpeBa TOKONPHEMHHKA B a3P030J1e00pasyoimem
Marepuae, CoAepsKalleM TOKOIPUEMHUK U UCTOYHUK a3p030Jisd. Y CTPONCTBO UHAYKTUBHOIO
HAarpeBa COIEPIKUT. adpO30JIe00Pa3yIOIUN MaTepHall, UCTOYHHUK SJIEKTPOIUTAHUS, CXEMY
TeHEPUPOBAHMS TIEPEMEHHOTO TOKa, KOTOpas (OpMHPYeT NEepEeMEHHbII TOK Ha OCHOBE
MOILIIHOCTH, MOAaBaeMON M3 UCTOYHMKA 3JIEKTPOMUTAHMS, CXeMy MHIyKTUBHOIO Harpesa AJis
WHIYKTUBHOTO HarpeBa TOKONpPHEMHHKA, MW OJOK ympaBieHus. biok ympaBneHUs
CKOH(UTYpUPOBaH JUII OOHApPY>KEHHs TOKOMPHEMHHKAa HAa OCHOBE HMIIEIAHCA CXEMBI, B
KOTOPYHO MOAAIOT MEPEMEHHBIN TOK, F€HEPUPYEMBIII CXEMOW I€HEPUPOBAHUs MEPEMEHHOIO
TOKA, U JIJIsl Ha4YaJla UHAYKTUBHOTO HarpeBa B OTBET Ha OOHAPYKEHHE TOKOIIPHEMHUKA.

[0033] lynst peleHust OMMMCAHHOM BBILIE TPEThEHN 3a1aUd, B COOTBETCTBUU C BAPUAHTAMHU
OCYILIECTBIIEHUs] HACTOSINEr0 M300pETeHUs], MPeAsIO’KeH OJIOK YNpaBlIeHUs! JUIs YCTPOWCTBA
MHIYKTUBHOIO HarpeBa, CKOHQUIypHPOBAHHOTO Il HHAYKTHBHOI'O HarpeBa TOKOIIPHEMHHUKA
B a’po30sie00pasyrolneM Marepuaje, COAepikalleM TOKONMPUEMHHK W HCTOYHHUK a3pO30Jis.
brnok ymnpaBneHust CKOHQUIYypHpOBaH [JIsI 3aBEpLIEHHMs] WHAYKTHBHOTO HarpeBa MU
BBITIOJIHEHHSI YBEOMJIEHHsT 00 oOwMOKe, €CiM TOKONMPUEMHHUK Oojiee HEe MOXKeT ObITh
oOHapy>keH BO BpeMsl BBIIIOJHEHHSI HHIYKTUBHOTO HArpeBa.

[0034] B ogHOM M3 BapHaHTOB OCYIIECTBJIEHHsI HACTOSINEro H300peTeHus OJIOK
yIpaBJICHUs] MOKET ObITh CKOH(PHUIYPUPOBAH IJIsl 3aBEPIICHUS] HHAYKTUBHOTO HArpeBa, €CIu
TOKOIIPUEMHUK Oojiee He MOKET ObITh OOHAPYKEH BO BPEMs BBINOJHEHHS WHAYKTUBHOTO
Harpesa.

[0035] B omHOM W3 BapHaHTOB OCYINECTBJEHHS HACTOSINEro W300peTeHus: OJIoK
YTIPaBJICHUS] MOXKET OBITh JTOTIOJIHUTENIbHO CKOH(PHUTYPHUPOBAH ISl BBITIOJTHEHUS YBEIOMIICHUS
00 ommOKke OJHOBPEMEHHO C 3aBEPIICHUEM WHAYKTUBHOTO HArpeBa MM MOCJe HETO.

[0036] B omHOM W3 BapHaHTOB OCYINECTBJCHHS HACTOSINEro W300peTeHus: OJIoK
yIpaBJICHUs] MOXET OBITh JONOJHHUTEJIbHO CKOH(GUIYypHpPOBaH Uil BO30OHOBJIECHUS
WHIYKTUBHOTO HAarpeBa, KOrja TOKONPUEMHHK CHOBa OOHApyXeH N0 HCTEYEHHUS 3apaHee
3a/1aHHOTO BPEMEHU T0CJIe 3aBepLIeHHs] HHIYKTUBHOIO HarpeBa.

[0037] B onmHOM ©3 BapUAHTOB OCYLIECTBICHUS HACTOSALIETO HW300pETeHHS

MHIYKTUBHBIM HarpeB MOXKET ObITh CKOH(QUIYPUPOBAH I CIENOBaHMS NMPOQUIIO HATPEBa, B



KOTOPOM OMNpelesieHa IO MEHbIIeH Mepe OfHa LeNieBas TeMIepaTtypa Harpesa,
COOTBETCTBYIOIASl MPOMEXKYTKY BPEMEHM, NPU 5TOM OJIOK YIpaBIeHHS MOXeT ObITb
CKOH(UTYPUPOBAH ISl YIIPABJICHHSI HHAYKTUBHBIM HAMPEBOM C JIOMYILIEHUEM TOTO, YTO MEXKTY
3aBepLICHHEM HHIYKTUBHOI'O HArpeBa M BO30OHOBJIEHHWEM HHIYKTUBHOTO HArpeBa TaKKe
IPOLIIO BPEMsI.

[0038] B omHOM ©3 BapUAHTOB OCYIIECTBIEHUsS HACTOSILIETO H300pETeHMSI
WHIYKTUBHBIN HarpeB MOKET ObITh CKOH(MHUIYPUPOBAH IS ClIENOBaHMs MPOQUIIIO HArPeBa, B
KOTOPOM OMpeesieHa [0 MeHbIIeHl Mepe OfHa LeNieBas TeMmIeparypa Harpesa,
COOTBETCTBYIOINASl MPOMEXKYTKY BPEMEHM, NPH 5TOM OJIOK yIpaBieHHs MOKeT ObITb
CKOH(UTYPHUPOBAH IS YIIPABIEHHSI HHIYKTUBHBIM HATPEBOM C JOMYIIIEHUEM TOTO, YTO MEXKTY
3aBepLICHHeM MHAYKTHBHOTO HArpeBa 1 BO30OHOBJICHHUEM HHIYKTHBHOIO HArpeBa BPEMEHH He
MPOLILIO.

[0039] B omHOM W3 BapHaHTOB OCYINECTBJCHHS HACTOSIEro W300peTeHws: OJIoK
YIPaBJICHHUS] MOXKET OBbITh CKOH(UTYPHPOBAH JJIsI BBINOJHEHUsI YBEAOMJICHUS 00 oIuoKe, eciiu
TOKOTIPUEMHHUK Oojiee HE MOKET ObITb OOHAPY’KEH BO BpEMsi BBITIOJHEHUS UHAYKTHBHOTO
Harpesa.

[0040] B omHOM W3 BapHaHTOB OCYINECTBJIEHUS HACTOSIIEro H300peTeHus OJoK
yTpaBJIeHUS] MOJKET OBITh TOTIOJTHUTENIbHO CKOH(PUIYPUPOBAH ISl 3aBEPIIECHUS] HHAYKTHBHOTO
Harpesa MocJje BhIOJHEHUs yBeAOMIIEHHs 00 ormuoKe.

[0041] B omHOM M3 BapMaHTOB OCYIIECTBJIEHHsI HACTOSINEro H300peTeHus OJOK
yTpaBJICHUS] MOJKET OBITh CKOH(QUTYPHPOBAH JJIsl HE3aBEPIICHUST HHAYKTUBHOTO HarpeBa, €CJIN
TOKONPHEMHHUK CHOBa OOHApy>KeH IOCjIe yBeOOMJIeHHs 00 OmuOKe W 10 3aBepLICHHUS
WHIYKTHUBHOI'O HarpeBa.

[0042] B onmHOM ©3 BapUAHTOB OCYIIECTBIEHUS HACTOSILIETO H300pETeHMsI
WHIYKTUBHBIH HarpeB MOKET ObITh CKOH(MHUIYPUPOBAH IS ClieNOBaHMs MPOQUIIIO HArpeBa, B
KOTOPOM OMpefesieHa IO MeHbIIeH Mepe OfHa LeNieBas TeMmIeparypa Harpesa,
COOTBETCTBYIOIASl MPOMEXKYTKY BPEMEHM, NP 5TOM OJIOK YIpaBIEHHS MOMKET ObITh
CKOH(QUTYpUPOBAaH TakuM 00pa3oM, dYTOOBI TMEPUON BPEMEHH OT MOMEHTa, KOraa
TOKONPHEMHUK OoJiee He MOXKeT ObITh OOHAPYKEH, 10 MOMEHTA, KOrJja TOKOIPHUEMHHK CHOBa
oOHapy»KeH, He BJIHSUT Ha OOIIYIO JUTUTEIBHOCTD PO MIIst HarpeBa.

[0043] B onmHOM ©W3 BapUAHTOB OCYLIECTBJICHUS HACTOSINETO HW300pETeHHS
WHIYKTUBHBIM HarpeB MOKeT ObITh CKOHOUIYPUPOBAH IS ClieNOBaHMs MPOQUIII0 HArpeBa, B

KOTOPOM OMNpefesieHa [0 MEHbIIeHl Mepe OfHa LeneBas TeMIepaTrypa Harpesa,



COOTBETCTBYIOILIAsl TMPOMEKYTKY BPEMEHM, IMPU OSTOM OJIOK YIpaBJICHUS MOXKET OBbITh
CKOH(UTYPUPOBAH ISl YIUIMHEHUS PO UJIsl HarpeBa B 3aBUCUMOCTH OT MEPUOAA BPEMEHH OT
MOMEHTa, KOTJla TOKONPHUEMHUK Oojiee HEe MOKeT ObITh OOHapyKeH, O MOMEHTa, Korua
TOKOTIPUEMHUK CHOBA OOHAPYKEH.

[0044] B nomonHeHue, Ay pelleHHs ONUCAHHON BbIIE TpeTbed 3anadu, B
COOTBETCTBHH C BapUAHTAMH OCYIIECTBJICHHS HACTOSINEr0 H300pPETeHUs], MPEIIOKEHO
YCTPOWCTBO WHAYKTHMBHOTO HArpeBa, Cojepskallee. HMCTOYHUK 3JICKTPOIUTAHUS, CXEMY
TeHEePUPOBAHUS TMEPEMEHHOr0 TOKa, KOoTopas (GopMUpyeT TepeMeHHBbI TOK Ha OCHOBE
MOIIHOCTH, TI0JIJaBa€MOM M3 UCTOYHHKA 3JICKTPOIMUTAHUS, CXEMY MHIyKTUBHOTO Harpesa s
WHIYKTUBHOTO HAarpeBa TOKONPHEMHHKA, COJEPIKAIIerocss B  adpo30Jieo0pa3yroimeM
Matepuaie;, u OJIOK yrpasjieHus. BJIOK ynpaBlieHUs] JOMOJTHUTEIPHO CKOH(UTYPUPOBAH IS
OoOHapy:KeHHsl TOKOTPUEMHHKA HAa OCHOBE WMIIENaHCA CXEMbl, B KOTOPYK TMOJAIOT
MEePEMEHHBIN TOK, FEHEPUPYEMBIN CXEMON M€ HEPUPOBAHUS IEPEMEHHOIO TOKA.

[0045] B omHOM W3 BapHaHTOB OCYINECTBJICHHS HACTOSIIEro W300peTeHws: OJoK
yIPaBJIEHUs] MOKET OBITh JAOMOJHUTEIBHO CKOH(PUTYPUPOBAH IJIsl TIOJNYUEHUS] TEMIIEPATYPbl
TOKOIPHEMHUKA HAa OCHOBE HMMIIENAHCA CXE€Mbl, B KOTOPYIO IONAIOT TMEPEMEHHBIN TOK,
TreHEPUPYEMBbIN CXEMOI reHEpUPOBAHUSI IEPEMEHHOI0 TOKA; U 1JI YIPABJICHUS] UHIYKTUBHBIM
HarpeBOM Ha OCHOBE MOJYYE€HHON TEMIIEPaTypPhL.

[0046] B nononHeHue, Uil pPELICHHMs OMUCAHHON BbIIE TPETbeW 3amauu, B
COOTBETCTBHH C BapUAHTAMU OCYIIECTBJICHHS HACTOSIIIEr0 H300peTeHMs, MPEIJIOKEHO
yCTPOMCTBO HMHAYKTUBHOIO HAarpeBa, cojaeprkalnee. HCTOYHHK 3JIEKTPONMUTAHUS, KOTOPBIH
MOAET 3JICKTPOIHEPTHIO JJIi WHAYKTUBHOTO HArpeBa TOKOIPUEMHHUKA, COAEPIKAIIEerocs B
aspososieoOpasyroineM MaTepuae; u 00K yrpaBiieHus. biok ynpasieHus: CKOHPUTypUpoBaH
JUTSL  3alaHusl JOCTYITHOTO KOJIMUECTBA EIWHMUI], SIBJISIFOIIETOCS KOJMYECTBOM  €IUHHII
a’po3osieo0pasyroIero Marepuana, KOTOPOe MOKET ObITh HArpero TMpH  MOMOIIH
WHAYKTUBHOI'O HarpeBa 0 Nepe3apsiAki HCTOUYHUKA SJIEKTPOMTUTAHUS, UCXOISI U3 OCTATOYHOTO
YPOBHS B HMCTOYHUKE OBJIEKTPONMUTAHUS. W U1 3aBEPLICHUS HWHIYKTUBHOIO HArpeBa H
YMEHBIIEHUs JOCTYMHOTO KOJMYECTBA CTEP)KHEHW, €eCIM 10 MEHbIIeH Mepe 4YacThb
aspo3osieodpas3yrolero MaTepuaia 0ojiee He MOKET ObITh OOHAPYKEeHA BO BPEMSI BBITIOJTHEHHSI
WHAYKTUBHOT'O HarpeBa.

[0047] B npomonHeHue, Il PEIICHHUs] ONMUCAHHOHN BBbIMIE TPETbEeW 3adaud, B
COOTBETCTBHM C BapUAHTAMH OCYIIECTBJIEHUS HACTOSIIEro H300pETeHHs], MPEIIOKEHO

YCTPOMCTBO MHAYKTHUBHOIO HArpeBa, COAEp:KALIee. HWCTOYHUK DSJIEKTPOMUTAHUS, KOTOPBIN
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MOMAET 3JIGKTPOIHEPTHI0 JJIs1 HHAYKTUBHOIO HArpeBa IO MEHbIIEH Mepe 4YacTu
aspo3osieo0pa3yrolero Mmarepuaa; u 0JIok yrpasieHus. biok ynpasienus ckoHQUrypupoBax
JUISL  3alaHusl  JOCTYITHOTO KOJIMYECTBA €AMHUL, SBJISIFOLIErOCs KOJIMYECTBOM €IMHMUIL
a’3p030s1e00pa3yIoLIero  Marepuajga, KOTOpPOe MOXKeT ObITb Harpero MpH  MOMOLIH
WHAYKTUBHOI'O HArpeBa 10 nepe3apsiAku HCTOYHUKA AJIEKTPONUTAHUS, UCXOs U3 OCTATOYHOTO
YPOBHSI B HICTOYHHKE AJIEKTPOTIMTAHUS, U €CJIH, MOCJIE TOrO KaK TOKOIPHUEMHHK 0oJjiee HE MOT
ObITb OOHApy’keH BO BpPEeMs BBINOJHEHUS HMHIYKTUBHOTO HArpeBa, TOKOMPUEMHHUK
OOHaApyKMBAIOT CHOBA, MJII MNPOAO/UKEHHMS HWHAYKTHMBHOIO HArpeBa W HE YMEHbBIICHUS
JOCTYITHOTO KOJTMYECTBA €IMHHILI.

[0048] B nomomHeHue, IJIs1 PEIICHHWs] OMUCAHHOM BBINIE TPETbEW 3adadd, B
COOTBETCTBUH C BApUAHTAMH OCYIIECTBIICHHUS] HACTOSIIErO M300peTeHUsI, MPEIOKEH CrIOcod
paboThl yCTpOHCTBA HMHIYKTUBHOTO HArpeBa, CKOH()UIYPUPOBAHHOTO ISl MHIYKTHBHOTO
HarpeBa TOKONMPHEMHHUKA B a3p030J1e00pasyroleM MaTepHrale, CoaepKaeM TOKOMPUEMHHK U
UCTOYHHK a3po3oiisi. Croco0 COmepskUT dTam 3aBEpIIEHUs] WHAYKTUBHOTO HAarpeBa WA
BBITIOJIHEHUSI yBENOMJICHHsI 00 oOmuOKe, €CIM TOKOMPHEMHHK Oojiee HE MOXET OBbITh
oOHapy»KeH BO BPeMsl BBITTOJIHEHUS] UHTyKTUBHOTO Harpesa.

[0049] Taxxe, nns pellieHHs] ONMCAHHON BBILLE TPETbEH 3a1adyu, B COOTBETCTBUH C
BAPMAHTAMH OCYIIECTBJICHHS HACTOALIErO H300peTeHus, MpemIoKEeHO YCTPOMCTBO
WHIYKTHBHOI'O HAarpeBa JUIsi MHAYKTHBHOTO HarpeBa TOKOMPUEMHHKA B a3P030Jie00pasyoiemM
MaTepuae, coeprkaileM TOKOIPUEMHUK U UCTOUYHUK a3p030Jisl. Y CTPOMCTBO MHAYKTUBHOIO
HarpeBa COIEPIKUT. adpO30JIe00pa3yIOIIUN MaTepual, UCTOYHUK SJICKTPOIUTAHUS, CXEMY
reHEPUPOBAHUS TMEPEMEHHOr0 TOKa, KOTopas (GOpMUpyeT TepeMeHHBbI TOK Ha OCHOBE
MOIIIHOCTH, TI0JIJaBa€MOM W3 UCTOYHHKA 3JICKTPOIMUTAHUS, CXEMY MHIYKTUBHOTO Harpesa s
WHIYKTUBHOTO HAarpeBa TOKONMPUEMHHUKA, U OJIOK yhpaBjeHHs. bJok ympaBieHus
CKOH(UTYPUPOBAH ISl 3aBEPIICHUs] UHAYKTUBHOIO HATPEBA MJIU BBIMOJHEHUS YBEIOMIICHUS
00 ommOKe, eciu TOKOMPUEMHHK Ooyiee He MOXKeT ObITh OOHAPY’KE€H BO BPEMsl BBITOJHEHHSI
WHAYKTUBHOTO HarpeBa.

[0050] Mnst permeHWs OMUCAHHOM BBILIE YETBEPTON 3aJayd, B COOTBETCTBUU C
BApMAHTAMH  OCYIIECTBJICHUSI HACTOSAIIETO HW300peTeHUs, TMPeIJIOKEHO YCTPOUCTBO
WHIYKTUBHOTO HarpeBa IUId HarpeBa a’po30Jie00pas3yIoLIero MaTepHalia, COAEepPIKallero
TOKOIIPUEMHUK U UCTOUYHHUK a3p030Jisi. Y CTPONCTBO UHAYKTUBHOTO HATPEBA COAEPIKUT CXEMY,
cozeprKallyr UHAYKTOP AJi HarpeBa TOKOMPUEMHHUKA MPHU MOMOIIN WHAYKTUBHOTO Harpesa.

ToxonpueMHUK HarpeBaroT MPH MOMOIIN PEXHMa HarpeBa, COCTOSIIEro U3 MHOXecTBa (a3,



10

IIPY 3TOM 4YaCTOTa NMEPEMEHHOIO TOKA, TOAABAEMOr0 HA MHAYKTOP, OTJINYAETCA MO MEHbLIEH
Mepe B HEKOTOPBIX U3 YIIOMSIHYTOTO MHOXKeCTBa (has3.

[0051] B onHOM M3 BapuaHTOB OCYLIECTBJICHHS HACTOSILIErO M300PETEHUs B PEXKIME
MIPEABAPUTENIBHOIO HArpeBa Uil PEABAPUTENBHOIO HArpeBa TOKOIPUEMHHUKA, BBIIIOJIHSIEMOIO
nepes pe:kMMOM HarpeBa, 4acToTa MePEMEHHOIO TOKAa PaBHA YaCTOTE PE30HAHCA CXEMBI.

[0052] B onHOM M3 BapUaHTOB OCYLIECTBJIEHUS HACTOSLIETO U300PETEHHS B PEKUME
MPEABAPUTENIBHOTO HarpeBa JUJis MPeBaAPUTEBbHOIO HarpeBa TOKOMPUEMHHUKA, BBITTOJIHSIEMOTO
nepes] PeXKUMOM HarpeBa, YacTOTy MEPEMEHHOrO TOKa KOH(PUTYPHPYIOT KaK MaKCUMAJbHO
NPUOJIMIKEHHYIO K 9aCTOTE PEe30HAHCA CXEMBbI 10 CPABHEHHMIO C MHOXKECTBOM (pa3 B pekume
Harpesa.

[0053] B onHOM M3 BapuUaHTOB OCYLIECTBJICHUS HACTOSIIErO U300PETEHUs B PEKIME
HarpeBa 4YacToTa NEPEeMEHHOTO TOKa MOKET ObITh JIIOOOW HYacTOTOH MOMHMO YacCTOTHI
pPE30HaHCa CXEMBL.

[0054] B omHOM W3 BapWaHTOB OCYIIECTBJICHHUS HACTOSIIETO M300PETEHUS YaCTOTY
MEPEMEHHOTO TOKA YBEJIUYHUBAIOT MPH MPOXOKACHUH Yepe3 MHOXKECTBO (ha3, COCTABIISEOLIIX
PEKUM HArpeBa, MPU 3TOM 3aTSDKKY IOJIb30BATENsl PETMCTPUPYIOT HA OCHOBE H3MEHEHMHS
MIEPEMEHHOI0 TOKa WJIM U3MEHEHUSI UMIIEAAHCA CXEMBL.

[0055] B omHOM M3 BapHaHTOB OCYINECTBJIEHHS HACTOSIIETO M300pPETEHHs YacTOTY
MIEPEMEHHOTO TOKA YBEJUUMBAIOT B 00J1ACTH YaCTOT, JIEXKAIIeH BbILIE YaCTOThI PE30HAHCA, TIPU
MPOXOKICHUH Yepe3 MHOKECTBO (a3, COCTABIISIOIIMNX PEKUM HArPeBa.

[0056] B omHOM M3 BapHaHTOB OCYINECTBJICHHUS HACTOSLIETO U300pPETEHUS YaCTOTY
MEPEMEHHOTO TOKA YBEJIMYMBAIOT B O0JIACTH YaCTOT, JIEHKAIIEH HUKE YaCTOThI PE30HAHCA, MTPH
MPOXOKASHNUHN Yepe3 MHOKECTBO (Pa3, COCTABJISIFOIIMX PEKUM HArpeBa.

[0057] B omHOM M3 BapHaHTOB OCYIIECTBJIEHHUS HACTOSIIEr0 M300PETEHUs 4YacTOTY
MEPEMEHHOTO TOKA YMEHBINAIOT MPU MPOXOKIEHUU Yepe3 MHOKECTBO (Da3, COCTaBISOLINX
PEXKUM Harpesa.

[0058] B onHOM M3 BapuUaHTOB OCYLIECTBIICHUS HACTOSIIErO M300PETEHUs B PEKIME
nay3bl Ui OXJIaKIEHUS TOKOIMTPUEMHHKA, BBITOJHAEMOM MEXIY PEKUMOM MPEABAPUTEIBHOTO
HarpeBa U peXUMOM HarpeBa, 4aCTOTa MEPEMEHHOI0 TOKA PaBHA 4aCTOTE PE30HAHCA CXEMBL

[0059] B onHOM 13 BapHaHTOB OCYIIECTBIICHHSI HACTOSIIETO N300PETEHHSI YCTPOHCTBO
WHAYKTUBHOIO HAarpeBa AOMOJHUTENBHO COAEPKUT UCTOUHUK 3JIEKTPONUTAHUSA. Y IOMSHYTas
CXeMa COAEP>KUT CXEMY NapaJlIEIbHOIO COSAUHEHHUs], COAEPKALLYIO MEPBYI0 CXEMY U BTOPYIO

CXEMY, PACIOJIOXKECHHBIC MAPAJJICIIbHO MCKAY UCTOYHUKOM SJICKTPOIIUTAHUSA U UHAYKTOPOM,
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IIpU 3TOM MEPBYIO CXEMy MHCIONb3YIOT AJi HarpeBa TOKONPUEMHUKA, a BTOPYIO CXEMY
UCHOJIB3YIOT sl MOJIyY€HUs] 3HAYEHMs], CBA3aHHOIO C 3JIEKTPUYECKUM CONPOTUBJICHUEM WU
TEMIEPATYyPOI TOKONPUEMHHUKA. Y TOMSHYTYIO BTOPYIO CXEMY HUCIOJIB3YIOT B PEKHUME May3bl.

[0060] Jlns pelneHuss ONMUCAHHON BBILIE YETBEPTOM 3aladyd, B COOTBETCTBUU C
BAPUAHTAMM  OCYINECTBJICHHMS HACTOSINEr0 HW300pETeHus, MpPEIUIOKEHO YCTPOWUCTBO
WHIYKTHMBHOTO HAarpeBa Ui HarpeBa a’po30sie00pas3yroLIero Marepuala, COAepIKalero
TOKOMPUEMHUK U UCTOUHUK a3p030Jsl. Y CTPONCTBO HHAYKTUBHOTO HarpeBa COAEPIKUT CXEMY,
COJIEp>KAIYI0 MHAYKTOP JJIsl HarpeBa TOKOIIPUEMHMKA NP MTOMOLIY HHAYKTUBHOIO Harpesa.
TokonprueMHHK HarpeBarOT MPH MOMOINU PEXMMa HAarpeBa, COCTOSIIEro U3 MHOXecTBa (a3,
IIPU 3TOM YacTOTa MEPEMEHHOrO TOKa, MOJAaBa€MOr0 Ha MHAYKTOp, MOCTOSHHA B TEUYEHUE
YIIOMSTHYTOTO MHOKeCTBa (a3.

[0061] B omHOM W3 BapuUaHTOB OCYILISCTBJICHHS HACTOSIIEr0 M300pETEeHHUs 4acToTa
MEPEMEHHOr0 TOKA PaBHA YaCTOTE PE30HAHCA YIIOMSIHYTOM CXEMBL

[0062] B onHOM M3 BapUAaHTOB OCYILIECTBJICHUS] HACTOSIIErO N300PETEHUS B PEXKIME
nay3bl JIJIs1 OXJIAXKI€HNsl TOKOTIPUEMHHKA, 110CJIe IPEBAPUTEIbHOIO HAarpeBa TOKOIPUEMHHUKA,
BBIMNOJIHSEMOIO Iepe] PEeXKMMOM HarpeBa, 4acToTa IEPEMEHHOI0 TOKAa paBHA YacToTe
PE30HAHCA CXEMBI.

[0063] B onHOM 13 BapUaHTOB OCYLIECTBIICHHSI HACTOSIILErO N300PETEHHsI YCTPOHCTBO
MHIYKTUBHOI'O HarpeBa JOIMOJHUTENBHO COAEPKUT UCTOYHMK 3JIEKTPONUTAHUA. Y IOMSHYTas
CX€Ma JOTMIOJHUTENIbHO COAEPKUT CXEMY MapajlIeIbHOTO COCAUHEHUs, COEPIKAIIYIO TIEPBYIO
CXEMy U BTOPYIO CXE€MY, PACIOJOKEHHbIE MAapAJJIETbHO MEXIY UCTOUHUKOM 3JIEKTPOIUTAHUS
U UHAYKTOPOM, IIPH 3TOM MEPBYIO CXE€MY UCTIOJB3YIOT JJIs1 HarpeBa TOKONPHEMHHKA, & BTOPYIO
CXEMY UCTOJIB3YIOT JJIsl IOJMYUYeHHs 3HAUEHUS, CBS3aHHOTO C 3JIEKTPUYECKUM COMPOTUBIIEHUEM
WM TEeMIepaTypoil TOKOMPUEMHUKA. YTIOMSHYTYIO BTOPYIO CXEMY MCIONB3YIOT B PEXHME
nay3bl.

[0064] B ogHOM W3 BapHaHTOB OCYIIECTBJICHHUS] HACTOSIIErO U300pPETeHHUsI, B PEKUME
HarpeBa, HarpeB TOKOINPHEMHMKA MPUOCTAHABIMBAIOT, €CJIM OMNPEAENIEeHO, YTO TeMIlepaTypa
TOKONPHUEMHHUKA JOCTUIJIA IO MEHbILIEH Mepe 3apaHee 3alaHHON TeMIepaTyphl.

[0065] B onHOM 13 BapHaHTOB OCYIIECTBIICHHS HACTOSIIIETO N300PETEHHSI YCTPOHCTBO
MH/IYKTUBHOI'O HarpeBa JOMOJHUTENBHO CONEPIKUT UCTOYHMK 3JIEKTPONUTAHUA. Y IOMSHYTas
CX€Ma JTOTIOJTHUTENIbHO COAEPKUT CXEMY MapajijieIbHOTO COEIUHEHUS, COJEPIKAIIYIO TIEPBYIO
CXEMY U BTOPYIO CXEMY, PACIIONIOKEHHbIE MapajlIeIbHO MEXy UCTOUHUKOM 3JIEKTPONUTAHUS

U UHIYKTOPOM, IIPHU 3TOM NEPBYIO CXE€MY MCIOJb3YIOT AJIsl HArpeBa TOKOIPUEMHHUKA, a BTOPYIO
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CXE€MY MCIOJIB3YIOT AJIs OJIy4€HHs 3HAYE€HMUs], CBA3AHHOT'O C SJIEKTPUYECKUM CONPOTUBIIEHUEM
WU TEMIIEpaTypoOd TOKONpPHUEMHHUKA. Temmeparypy TOKONPUEMHHKA OTCIEKUBAKOT MPHU
MIOMOILIY YIIOMSIHYTOM BTOPOM CXE€MBI, KOI71a HArpeB TOKONPHUEMHHUKA IPUOCTAHOBJIEH.

[0066] B ogHOM M3 BapHaHTOB OCYIIECTBJICHUS] HACTOALIETO U300pETEHHs], B PEKUME
HarpeBa, HArpeB TOKOMPUEMHHKA MPU MOMOIIU YIIOMSIHYTOH MEePBOM CXeMbl BO30OHOBIISIFOT,
€CJIM OMPEAENICHO, YTO TEMIEPATypa TOKONIPUEMHHUKA CTalla HIKE IO MEHbLIEH Mepe 3apaHee
3aJaHHON TeMITepPaTyphL.

[0067] B ogHOM K3 BapHaHTOB OCYIIECTBJIEHUS] HACTOSINErO0 U300PETEHHS, B PEKIME
HarpeBa, HarpeB TOKOMPUEMHHUKA MPHU MOMOINU YIIOMSHYTOH MEePBON CXEeMbI BO3OOHOBIISIOT,
€CJIM ONpENENeHO, YTO TeMIlepaTypa TOKOINPHUEMHHKA CTaja HUXE YIOMSHYTOW 3apaHee
3aJaHHON TeMIIepaTyphl HA 3apaHee 3aJaHHYI0 TEMIIEPaTypy.

[0068] B omHOM 13 BapHaHTOB OCYIIECTRICHHS HACTOSIIErO H300pETeHUs YIIOMSIHY Tast
cXema JOMOJHUTENBHO COAEPKUT CXEMY M€ HEPUPOBAHUS IEPEMEHHOI0 TOKA, PACIOIOKEHHYIO
MEXIY CXEMOM MapaJUlelbHOTO COCOUHEHUS W HUHAYKTOPOM, MM MEXIYy CXEMOH
MapajyieIbHOTO COEIMHEHUs] U MCTOYHUKOM 3JieKTponuTaHus. (Cxema TeHepUpOBaHUS
MIEPEMEHHOT0 TOKA COAEPIKUT TPETUH NMEePEKItoYaTelb. TpeTuil NepeKIroyaTeNb NEPEKIOYat0T

C 3apaHeEeC 3aJaHHbIM MIEPUOAOM, KOI'lda HArp€B TOKOIMMPUEMHNKA ITPUOCTAHOBJICH.

Kpatkoe onucanue ueprexei

[0069] @wur. 1 mnpexncraBiasier coOOH 00wy OJIOK-CXeMy, HWILIFOCTPUPYIOIIYIO
KOH(UIypaLu0 yCTPOHCTBa HHAYKTUBHOTO HArPeBa B COOTBETCTBUH C OIHHMM M3 BapUAHTOB
OCYLIECTBJICHHUSI HACTOSIIIErO H300PETEHHSI.

@ur. 2 npencrapisier codOl OJOK-CXeMy, WUTIOCTPUPYIOMIVIO CXEMOTEXHHUYECKYHO
CTPYKTYPY YCTPOMCTBA MHIYKTUBHOIO HAarpeBa B COOTBETCTBHH C OJHHUM W3 BapUAHTOB
OCYILIECTBIICHHUSI HACTOSIIIErO H300PETEHMS.

@dur. 3 npexncraBnser co0oi rpaduKH, NPUHIWIHAIBGHO WJUTOCTPUPYIOIIHE
COOTHOUICHHE MEXy HaNPsDKEHHEM, MOJaBa€MbIM Ha BBIBOJ 3aTBOpa nepeksrouaresst Q1 win
BbIBOJ 0a3bl mepekiroyarens (Qy, HampsoKeHUWEM, TIOJABa€MbIM HAa BBIBOA —3aTBOPA
nepexrodarens Qsz, Tokom IDC u Tokom IAC, ¢ oTcueToM BpeMeHH t 110 rOPU30HTAJIBHOMN OCH.

@ur. 4 npeacrasisieT coO0 OJIOK-CXeMy aIrOPUTMa IJIsl IPUMepa OTNepaLliil B peKUMe
SLEEP («coH»), HCHIOJTHSEMBIX OJIOKOM YIPaBJIEeHHs B YCTPOWCTBE WHAYKTUBHOI'O HArpeBa B

COOTBETCTBUH C OAHUM U3 BAPUAHTOB OCYILICCTBJICHUA HACTOALICTO I/1306peTeHI/IH.
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@ur. 5 npeacrasisieT coO0i OJIOK-CXeMy aIrOPUTMa IJIsl IPUMepa OTepaLiil B peKuMe
CHARGE («3apsinka»), UCHONHSAEMBIX OJIOKOM YIPaBJIEHHS B YCTPOIHCTBE HHIYKTUBHOTO
HarpeBa B COOTBETCTBUM C OAHHUM U3 BAPUAHTOB OCYIIECTBIIEHHS HACTOSIIErO H300PETEHHSL.

@ur. 6 npencrasnsier coboil rpaduK, WITIOCTPUPYIOUIHA TOCTYIMHOE KOJUYECTBO
CTEP>KHEH.

@dur. 7 mnpexacraBnseT coOON OJNIOK-CXeMy ajlropuTMa i NpUMepa OCHOBHBIX
onepauuii B pexxrme ACTIVE («akTUBHOY), HCITOJTHSIEMBIX OJIOKOM YIIPABJICHHUS B yCTPONCTBE
WHIYKTHBHOT'O HarpeBa B COOTBETCTBUH C OHMM W3 BAPUAHTOB OCYILIECTBJIEHHUS] HACTOSIIIETO
U300peTeHMs.

@ur. 8 npexncrasisieT coOOH OIIOK-CXEMY aJlTOPUTMA JJIsl IPUMepa BCIIOMOTaTeIbHBIX
onepauuii B pexxrme ACTIVE («akTuBHOY), HCTIOTHIEMBIX OJIOKOM YIIPABJICHHUS B yCTPOHCTBE
WHIYKTHUBHOTO HarpeBa B COOTBETCTBUH C OHUM W3 BAPUAHTOB OCYIIECTBJICHHUS] HACTOSIIETO
H300peTeHMs.

dur. 9 npexncrasnser coOOH OJIOK-CXeMy airoputMa Ui MPUMEpPa OCTAIbHBIX
BcriomorarenbHbIX B pexkuMe ACTIVE («akTHBHO»), HUCHONMHSEMBIX OJIOKOM YIIpaBJICHUS B
yCTPOHCTBE MHIYKTHBHOI'O HArpeBa B COOTBETCTBHH C OJTHUM W3 BAPUAHTOB OCYIIECTBIICHUS
HACTOSALIETr0 U300PETEHNUS.

@ur. 10 mpencrasisier coboil OJOK-CXeMy alropuTMa JUisi MpUMepa OCHOBHBIX
onepaimii B pexxume PRE-HEAT («mpenBapurenbHBI HarpeBy), HCIOJHIEMBIX OJIOKOM
yIpaBJIeHUs] B YCTPOWCTBE MHAYKTUBHOI'O HarpeBa B COOTBETCTBHM C OAHHMM M3 BapUAHTOB
OCYIIECTBJICHHS] HACTOSIIETr0 N300pEeTeHHS.

@ur. 11 npexncrasisier coOoli OJOK-CXeMy alroputMa Ui MpHUMeEpa OCHOBHBIX
onepauuii B pesxkume INTERVAL («may3ay), HCTIONHAEMBIX OJIOKOM YTIPAaBJIEHUS B yCTPOHCTBE
WHIYKTHBHOTO HarpeBa B COOTBETCTBHH C OHMM M3 BAPUAHTOB OCYILIECTBJIEHHUS] HACTOSIIIETO
U300peTeHMs.

@dur. 12 npexncrasisier co0OW OJIOK-CXeMy alropuTMa JUIsl TMPHMEPa OCHOBHBIX
onepauuii B pexxnme HEAT («Harpes»), UCIONHAEMBIX OJIOKOM yIPAaBJICHUS B YCTPOHCTBE
WHIYKTUBHOTO HarpeBa B COOTBETCTBHH C OHUM W3 BAPUAHTOB OCYIIECTBJIEHHUS] HACTOSIIETO
H300peTeHMs.

@ur. 13A npexacraensier coOOi OJOK-CXeMy aJlrOpUTMa JUIsl MPUMeEpPa OIeparuii,
BBITTOJIHSIEMBIX B OTBET HA OOHAPYKEHHE TOKONIPHUEMHHUKA, OJIOKOM YIPaBJIEHUS B YCTPONUCTBE
WHIYKTUBHOTO HarpeBa B COOTBETCTBHH C OAHUM W3 BAPUAHTOB OCYILIECTBJIEHHUS] HACTOSIIETO

n300peTeHMs.
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@ur. 13B npencrasisier coboi OJIOK-CXeMy ajroput™Ma JJisl eIle OJHOTO MpUMepa
OTepaLuii, BBIMOJHAEMBIX B OTBET Ha OOHApPYKEHUE TOKOIPHUEMHHUKA, OJIOKOM YIpaBJIeHUs B
yCTPOICTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUU C OJHUM M3 BapUAHTOB OCYILECTBJICHMUS
HACTOSIIIEro U300peTeHusl.

@ur. 13C mpencrasisier coOoil ONOK-CXeMy ajropuTMa IJisl elle OJHOTO MpuMepa
OTepaLuii, BBIMOJHSIEMbIX B OTBET HA OOHAPYKEHUE TOKOIPHEMHHUKA, OJIOKOM YIpPaBJICHUS B
yCTPOMCTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUU C OJHUM U3 BapUAHTOB OCYILECTBJICHMUS
HACTOSILIETO U300PETEeHUSI.

@ur. 13D npencrapisieT coboii OJIOK-CXeMy alropuUTMa JJisl €Ile OJHOTO MpuMepa
orepaLuii, BBIMOJHAEMBIX B OTBET Ha OOHAPYKEHHE TOKOMPHEMHHKA, OJIOKOM YIPABJICHUS B
yCTpOICTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUU C OJJHUM U3 BapUAHTOB OCYILECTBJIECHMUSI
HACTOSIIETO U300PETEeHUSI.

@ur. 13E npexncrasnsier coboi OJIOK-CXeMy aJirOpuTMa JUIsl emle OJHOTO MpuMepa
orepaLuii, BBIMOJHAEMBIX B OTBET Ha OOHAPYKEHHE TOKOIPHEMHHKA, OJIOKOM YIPABJICHUS B
yCTpOICTBE MHAYKTUBHOIO HarpeBa B COOTBETCTBUU C OJJHUM U3 BapUAHTOB OCYILECTBJICHMUSI
HACTOSLIETO U300PETEHUSI.

@ur. 14 npexncrasinsieT coOol OJOK-CXeMy, WILTIOCTPUPYIOLIYIO rpaduK i puMepa
U3MEHEHHUs TeMIepaTypbl TOKONPHEMHUKA B YCTPONCTBE HWHAYKTUBHOIO HAarpeBa B
COOTBETCTBHUH C OJTHUM U3 BAPHAHTOB OCYLIECTBJICHHS HACTOALIErO H300pETeHHUSI.

@ur. 15 npeacrasnser coboii OI0K-CXeMy alropuT™Ma AJisi IpuMepa BCIIOMOTaTeIbHbIX
onepauuii B pexkume PRE-HEAT («mpenBapurtesbHblii HarpeB») wiu B pexnume HEAT
(«HarpeB»), WCHOJHAEMBIX OJIOKOM YIpaBJIEHHs] B YCTPOHCTBE WHAYKTUBHOIO HAarpeBa B
COOTBETCTBHUH C OTHHM U3 BAPUAHTOB OCYILIECTBJICHHS HACTOSIIETO H300PETEHHSI.

@ur. 16 mpencrasisier coOoil OJOK-CXeMy ajropuTMa JJisl elle OIHOro MpUMepa
BCrioMorarenbHbIX onepanuii B pexkume PRE-HEAT («npeaBapurenbHBIN HarpeB») WM B
pexkume HEAT («Harpesy), HCTIONHAEMBIX OJIOKOM YIPABICHHUS B YCTPONCTBE WHAYKTHBHOTO
HarpeBa B COOTBETCTBHH C OTHUM U3 BAPHAHTOB OCYIIECTBIIEHHUS HACTOSLIETO H300PETEHUSI.

@ur. 17 npexncraBusger coboil ONOK-CXeMy, HIUTIOCTPHPYIOIIYIO SKBHBAJEHTHBIC
cxeMbl 711 nocienosatesnbHoil RLC-cxeMblL.

@dur. 18 mnpexncraBusger coboil ONOK-CXeMy, HIUTIOCTPHPYIOIIYIO 3KBHBAJCHTHBIC
cxembl Uit mocneaosatenbHo RLC-cxeme Ha 4acToTe pe30HaHca.

Qur. 19 mnpencraBisier coOoil rpaduku, WUTFOCTPUPYIOIINE COOTBETCTBYIOIIHE

IIPUMEPBI U3MEHEHUs] TEMIIEPATYPbl TOKONIPUEMHHUKA B MHIYKTUBHOM HarpeBaTese, 4aCTOThI
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NEPCKIIOYCHHNsT CXEMbI 'CHECPUPOBAHUA MEPEMEHHOI'O TOKA, a TAKXKE MMIICAAaHCA CXCMBbI, B
COOTBETCTBHUH C OAHUM U3 BAPUAHTOB OCYILIECTBJIEHHS HACTOSIIErO N300PETEHMS.

@ur. 20 mnpencraBisier coOOM rpaduky, WUIFOCTPUPYIOIUE COOTBETCTBYIOIINE
IIPUMEPBI U3MEHEHUST TEMIIEPATYPbl TOKONPUEMHHUKA B UHIYKTUBHOM HarpeBaTesie, 4aCTOThI
NEPEKIIFOYEHUST CXEMbl N€HEPUPOBAHUs MEPEMEHHOIO TOKA, a TaKXKe HMIIEJaHCa CXEMBI, B
COOTBETCTBHUH C OAHUM U3 BAPUAHTOB OCYILIECTBICHHS HACTOSIIETO H300PETEHHSI.

@ur. 21 mnpencrasnsier coOoii OJOK-CXeMy alnropuTMma Ui NpHMepa OmNeparii
HCIIOJIHSIEMBIX OJIOKOM yopaBJI€HUA B HWHAYKTHBHOM Harpeparecyc, MPECUMYILICCTBEHHO B
pexxkume HEAT («HarpeB»), B COOTBETCTBHHM C OJHUM W3 BApUAHTOB OCYINECTBJICHUS
HACTOSILIETrO U300PETEeHUSI.

Qur. 22 mnpencraBisieT coOoi rpaduKM, WILIFOCTPUPYIOIHUE COOTBETCTBYIOIIHE
MPUMEPDBI UBMEHECHUA TEMIICPATYPhI TOKOIIPUEMHUKA B UHAYKTHUBHOM HArpeBaTeji€, 4aCTOThI
NEPCKIIOYCHN CXEMbI I'CHCPUPOBAHUA MEPEMECHHOI'O TOKA, a TAKXKE MMIICAAaHCa CXEMbI, B
COOTBETCTBHUH C OTHUM U3 BAPUAHTOB OCYIIECTBIEHHS HACTOSIIETO N300PETEHMS.

@dur. 23 mnpencrasnser coOoil OJOK-CXeMy ainropuTMma Ui TNpHMepa OmNepari
HCIIOJIHSIEMBIX OJIOKOM yOopaBJI€CHUA B HWHAYKTHBHOM HarpeBarejc, NPEUMYLICCTBEHHO B
pexxume HEAT («HarpeB»), B COOTBETCTBHM C OJHUM H3 BApUAHTOB OCYINECTBJICHUS
HACTOALIETr0 U300pETEeHNsI.

@ur. 24 npencrasiser coO0i GIOK-CXeMy alropuTMa, TOAPOOHO MILTKOCTPHPYIOIIYIO

orepaiyu Harpesa Ha 3tare S2310.

OmnucaHne BapHaHTOB OCYIIECTBJICHUS H300peTEHHMSI

[0070] Jlanee BapHaHTBhI OCYIIECTBICHHUS HACTOSLIETO M300peTeHus: OyayT ONMUCAHbBI
Oosee moapPOOHO CO CChUTKAMU HA NPUJIOKEHHBIE uepTexu. Clenyer OTMETHTD, YTO BapUAHThI
OCYULIECTBJIEHUs] YCTPONCTBA WHAYKTUBHOIO HArpeBa B COOTBETCTBUM C HACTOSALIUM
n300peTeHNeM BKIIFOYAIOT YCTPOHCTBO MHAYKTHBHOI'O HArPEBAa JJIS SJIEKTPOHHBIX CHTapeT H
YCTPOHCTBO HMHAYKTHBHOI'O HArpeBa IJIsl HarpeBaeMbIX TaOAuHBIX MPONYKTOB, OJHAKO HE
OTpaHUYEHb] UMH.

[0071] ®wur. 1 npexacraBnseT coOoOW OOy OJIOK-CXeMy, HJUTFOCTPUPYIOLIYIO
koH(purypauuto ycrporictea 100 WHAYKTHBHOrO HAarpeBa B COOTBETCTBHHM C OIHUM U3
BApUAHTOB OCYIIECTBJICHUS HACTOsIIEro n3ooperenns. Cienyer OTMETHTb, 4TO Ha ¢ur. 1 He
OTOOpa’KeHBl KOHKPETHbIE BaPHAHTBHI PAa3MELIEHHUs COCTaBHBIX JJIEMEHTOB, HX (POpMBI,

pasMepel, MPOCTPAHCTBEHHBIE COOTHOLIECHUS U T.I1.
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[0072] YcrpoiictBo 100 nHAYKTUBHOrO Harpesa coaep kuT kopnyc 101, nctounuk 102
snextponutanus, cxemy 104 u nnaykrop 106. Mcrounuk 102 snekrponuranus NpeACTaBiIsieT
coOOl mepe3apspkaeMblil  aKKyMyJIATOpP, K IPUMeEpY, JUTUH-UOHHYIO aKKyMYJSITOPHYIO
Oatapero. Cxema 104 rajgpBaHUUECKH CBsi3aHA C UCTOUHUKOM 102 snekrponuranus. Cxema 104
CKOH(MUTypHUpPOBaHa JJIsl TIOAAYH SJIEKTPOIUTAHMS HA COCTaBHBIE BJIEMEHThI ycTporicTBa 100
WHAYKTUBHOIO HarpeBa C MWCMOJAb30BaHMEM uCTOYHMKA 102 snexrponuranus. Jleranu
koH(purypauuu cxemsl 104 OynyT onucanbl HKe. YCTpoicTBO 100 MHAYKTUBHOTO HAarpeBa
comep:kut 050k 116 coenrHEHUs ¢ 3apsaHBIM HCTOYHUKOM 3JIEKTPOITUTAHUS JJIS1 COSAMHEHUSI
ycrporictea 100 MHAYKTUBHOTO HarpeBa C 3apsSAHBIM HCTOYHUKOM 3JIEKTPONHUTAHUS (HE
MOKAa3aH Ha YepTelke) C LeNbl 3apsiaku uctouHuka 102 snekrponuranus. biok 116
COEAMHEHUS C 3apSAOHBIM UCTOYHUKOM 3JIEKTPOITUTAHUS MOXKET ObITh MPHUEMHOM YaCThIO IS
NPOBOAHOM 3aps KU, TPUEMHBIM KOHTYPOM JJIs1 O€CIIPOBOIHOMN 3apsIIKH MITH HX KOMOWHAIHEH.

[0073] Vcrpoiicteo 100 MHAOYKTHBHOTO HarpeBa CKOH(QUTYPUPOBAHO IS
BO3MOYKHOCTH IIOMEILEHHSI B HETO 110 MEHBLIEH Mepe YaCTH a3p030J1e00pas3yIoLIero Marepruaia
108, xoropeiii comepkuT TokomnpueMHuK 110, mucrounmk 112 asposzons u ¢unstp 114
Aspozoneobpaszyromuii Mmatepuan 108 MokeT ObITh, HAIPUMED, U3ENNUEM IS KYPEHUSI.

[0074] Uctounuk 112 a3po30ist MOXKET COAEpKaTh JIETy4ee BEIeCTBO, CIIOCOOHOE
¢dbopmMupoBath a3po30b npu Harpese. Mcrounuk 112 a3po3071s1 MOKET OBITh TBEPABIM, YKUIKHM
WJIA MOJKET COZIEeP>KaTh OJHOBPEMEHHO TBEpP/bIe U skuakue sewectsa. Mcrounuk 112 aspozons
MOJKET COAEpKaTb, K MPHUMEPY, MHOTOATOMHBIM CIHUPT, HAapUMep, INIMLUEPUH, MPOIMUJIECH
IJIMKOJIb, WM QHAJIOTUYHOE BEIIEeCTBO, XKHIKOCTb, HAIPHMEp, BOAY, HIIM CMECh MOAOOHBIX
sxuakocted. Mcrounnk 112 aspo3ons moxer comep:karb HUKOTUH. Mcrounuk 112 asposons
MOXKET TaKKe conuepkaTh Taba4HbIi Martepuas, C(HOPMHUPOBAHHBIN CrekaHueM Tabaka B
TBepaol (opme. AJBTEPHATUBHO, UCTOYHUK 112 a3p030Jsi MOKET He coaeprkaTh TaOaYHBIX
MaTEPHUAJIOB.

[0075] UunykTop 106 BcTpoeH B kopmyc 101 u pasmelieH Ha ero OJMKHEM KOHIIE.
Wnpyktop 106 ckoHpurypupoBaH TakuM o00pa3oM, YTOOBI OXBaThIBaTh  YacTb
asposonieodpasyrommero marepuana 108, HaxonmsAmyrocss B MHIYKTUBHOM Harpesatese 100,
Korma aspososieodpasyrommii Marepuan 108 BcraeneH B ycTpoiictBo 100 MHIYKTHBHOTO
Harpesa. Manykrop 106 moxker umers popmy Butoii cimpanu. Munykrop 106 raneBaHnuecKn
cBsA3aH co cxemMon 104 u mpumensiercss ans Harpesa TokonpueMHuka 110 mpu nmomomm

UHAYKTUBHOI'O Harpe€sa, B COOTBETCTBUU C MOCJICAYIOIIUM Oonee HOI[pO6HbIM OIIMCAaHHUECM.
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Harpes Tokonpuemnmnka 110 ¢Qopmupyer aspozons wu3 wucrounumka 112 aspososns.
ITonb30oBaTens MOXKET BABIXaTh a3p030Jib yepe3 puptp 114.

[0076] Ha ¢ur. 2 Gonee mogpoOHO MPOMILTIOCTpHPOBaHa KoHpuUrypamusi cxemsl 104.
Cxema 104 conmepxur Omok 118 ympaBneHusi, CKOH(PUIYpUPOBAHHBIA MAJIST YIPaBICHHS
COCTaBHBIMU 3JieMeHTaMu ycTpoiictBa 100 mnayktuBHoro Harpesa. binok 118 ympasnenus
MO’KET OBITh BBITIOJIHEH HAa OCHOBE MHKpPOKOHTposiepHoro Oyoka (Micro Controller Unit,
MCU). Cxema 104 Takxke raJbBaHHYECKH CBs3aHA ¢ UCTOUHUKOM 102 3JI€KTpONUTAHUS TIPU
NOMOIIY OJIOKAa COEAMHEHUS] C UCTOYHUKOM 3JICKTPOIMTAHUS, W TaJbBAHUYECKH CBS3aHA C
uHAyKTOpoM 106 mpu momoiu 6J10ka coequHeHus ¢ UHAyKTopoM. Cxema 104 comepskut cxemy
130 mapamienbHOro COEAMHEHUs, KOTOpPasi, B CBOKO OYEpenb, COAEPKUT MyTh, COACPIKALLMUI
nepekiroyatenb Q1, pa3MerieHHbI MeXy UCTOYHUKOM 102 351eKTpOonUTaHus U UHAYKTOPOM
106 (Ha3pIBaeMyIO Jajiee «IEepPBOM CXEMOi»), M MyTh, COAEp KAl mepekirodaress Qa,
pa3MeIleHHbIH MapajieNIbHO nepekiiroyareto Q1 (Ha3plBaeMyr0 ajiee «BTOPOH CXEMOH).

[0077] IlepByro cxeMy MCNONB3YIOT AJs HarpeBa TokomnpueMHuka 110. B xauectse
npumepa, nepexmoudatesnb Q1 MOKeT OBIThb METaJ-OKCHI-TIOIYIPOBOAHHKOBBIM IIOJIEBBIM
tpansucropom (Metal-Oxide-Semiconductor Field Effect Transistor, MOSFET). bnok 118
yIpaBiieHUs] 00eCcTeYrBaeT BKJIIOUEHHE U BBIKJIIOUEHHe mepekmodarens Q1 3a cder mogadu
CUTHAJla MEPEeKJIIOUEHUsl HarpeBa Ha BbIBOA 3aTBopa nepexmouarens Qi. K mpumepy, ecnu
nepexsrouatens Q spisercsa p-kaHanbHbIM MOSFET-tpan3ucrtopom, To nepekmoudarens Qi
BKJIFOUEH, KOT/1a CUTHAJI MIEPEKJIIOUEHHs] HarpeBa UMeeT HU3KUH yPOBEHb.

[0078] VYmOMSHYTYO BTOPYIO CXE€MYy HCHOJB3YIOT Ui TOJIY4YeHHs] 3HAYSHMUs],
CBSI3aHHOTO C JJIEKTPUYECKUM COIMPOTHUBJIEHUEM WIM TeMIlepaTypoil TokompuemHuka 110.
Hamnpumep, 3HaueHHeM, CBSI3aHHBIM C 3JIEKTPUYECKUM COIMPOTHUBIIEHHEM WUJIH TEMIIepaTypoH,
MOXeT ObITh MMIIEZaHC, TeMIepatypa U T.1. Tok, mporekaroieii uepes nepekiodarensb Qa,
KOrjJa nepexiouatens Q2 BKIKOUYEH, MEHbLIE, YeM TOK, MPOTEKAIINN Yepe3 NepeKroyaTeb
Q.1, xorma mepeximouatesnp Qi BKIFOYEH, Onaromapsi pe3uctopy Rswunt, pe3uctopy Rswune U
IPYTUM 3JEMEHTaM, KOTopele OyayT omucadbl Hioke. COOTBETCTBEHHO, B KadyeCTBE
nepexiodaresst Q2 MOXKET MPUMEHSTHCS OUNOJSIPHBINA TPAH3UCTOP, MEHEE TOPOTOCTOSIINI 1
Ooyee KOMIMAKTHBIA, HO HE CIIOCOOHBIN BBIAEPKMBATH BBICOKHII TOK. B cooTBercTBUH C
WJUTFOCTPALIMEN, BTOPasi CXeEMa MOKET COAEPKAThb Pe3UCTOP Rshuntt 1 pe3UCTOP Rshunez. biiok 118
yIpaBJIeHUs] O0ECTIEYNBAET BKJIIOUEHHE U BBIKJIIOUEHHE mepexmodarenss Q2 3a cder momadu

CUTHAJIa TIEPEKJIIOYSHIs] MOHIUTOPHHTA Ha BbIBOJ Oassbl nepekouaress Q2. K mpumepy, ecnu
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nepexmouarenp Q2 sBiseTCsl OUNOJSIPHBIM TPAH3UCTOPOM NPN-THIA, TO MepekirodaTens Q2
BKJIFOYEH, KOIZJa CUTHAJI IEPEKIIFOYEHUSI MOHUTOPUHIAa UMEET HU3KUN YPOBEHb.

[0079] bnok 118 ynpaBieHHs] MOXKET MEPEKITOUATbCS MEXAY PEKUMOM, B KOTOPOM
(OpMHUPYIOT a3p030Jib 3a CHET MHAYKTHBHOTO HarpeBa TokonpuemHuka 110, U pexumom, B
KOTOPOM IIOJy4YarOT 3HA4Y€HUE, CBA3aHHOE C DJIEKTPUYECKUM CONPOTUBIEHUEM WU
Temneparypoil TokonpuemHuka 110, mpu MOMOLIM TEPEKITIOYEHUs] MEXKAY COCTOSTHUEM
«BKJIIOUEHO» Tepekmouarenst Q1 U COCTOSHMEM «BKJIIOUEHO» mepekmouatens Q.
IlepeximroueHre Mexay COCTOSIHUEM «BKJIIOUEHO» Tmepekirouartenss Qi U COCTOSHUEM
«BKJIFOUEHOY TepekoyaTesisi Q2 MOXKeT BBINOJHATHCS B 000N MoMeHT. K mpumepy, 610k 118
yIpaBleHHs] MOXET BKJIIOUATh NepektouaTenb Q1 U BBIKIOYATh NepekitodaTesb Q2 BO BpeMs
3aTSDKKU  Tonp3oBarest. B srom ciywae, Omok 118 ympaBineHHss MOXET BKIKOYATh
nepexyrouatesnb Q1 M BBIKJIIOUATH Mepekirodarens (2, Korga 3aTsbKka IpeKpalaeTcs.
AnbrepHaTHBHO, 050K 118 yripaBieH!st MOXKET BBITOJIHATD MEPEKIFOYSHUE MEKAY COCTOSTHUEM
«BKJIFOUEHOY» Tepekiodatens Q1 U COCTOSTHHEM «BKJIIOUEHO» mepekyrodarens Qz B 000
MOMEHT BPEMEHH BO BPEMsl 3aTSKKH MOJIb30BATEIS.

[0080] Cxema 104 conep:xxut cxemy 132 reHepupoBaHus IEPEMEHHOTO TOKA, KOTOpas,
B CBOI ouepenb, conmepxkur nepekioudatenb Qs u konaeHcatop Cl. K mpumepy,
nepexmouarens Qs moxker Obite MOSFET-tpansucropom. bnok 118  ynpasnenus
o0ecrieynBaeT BKJIOYEHHE U BBIKIIOUEHHME MNepekitodarens Qs 3a cueT mopayd CUrHajga
NEepPEeKJIFOUYEHHsT EePEeMEHHOro TokKa (HHU3KOrO WJIM BBICOKOTO) HAa BBIBOA 3aTBOpA
nepexmouarens Qs. K npumepy, ecnu nepexouarens Qs siBusercs p-kaHaapHbIM MOSFET-
TPaH3UCTOPOM, TO MepeKirovarens Q3 BKIHOUYEH, KOrja CUTHAJ MEePeKIF0YeHHsI TEPEMEHHOT0
TOKa MMeeT Hu3Kui ypoBeHb. Ha ¢ur. 2 cxema QopmupoBanusi 132 mepeMeHHOro TOKa
pacrojokeHa Mexxny cxemoit 130 napamnenbHOro coegnHeHus: U tHAykTopom 106. B xauecTse
APYroro npumepa, cxema 132 reHepupOBaHUS IEPEMEHHOTO TOKA MOKET OBITh PACIOIOKEHA
Mexay cxemod 130 mapamienpHOro coeauHeHuss M UCTOYHUKOM 102 35eKTponuTaHus.
IlepemenHbIli TOK, TeHEpUPYEMBII CXeMOH 132 reHepupOBaHMs IEPEMEHHOTO TOKA, OJAI0T Ha
CXeMy HMHIYKTHBHOTO Harpesa, KoTopas comeput koHmeHcatop Ci, OJOK coemuHeHUs ¢
UHAYKTOPOM U UHAYKTOp 106.

[0081] @wur. 3 mpencrasisieT coOOH rpaduK, HILUTIOCTPUPYIOIINN COOTHOIIEHUE MEXTY
HanpsDKeHHeM V1, TOAaBaeMbIM Ha BBIBOX 3aTBOpa mepeximouarenss Qi1 uiam BeIBOA 0Oasbl
nepeksrouarens Q:, HanpsbkeHHeM V2, IOJaBa€MbIM HA BBIBOJ 3aTBOpa nepekirodarens Qs,

TOKOM Ipc U TOkOM Iac, mporekaromum Ha wuHAykTop 106, KOrma mHEepeMeHHbINH TOK,



19

nofaBaeMblii Ha HHAYKTOp 106, QopmupyroT nmpum nmomomu cxembl 132 reHepupOBaHUS
NEPEMEHHOr0 TOKA, MPU 3TOM 10 TOPU3OHTAJIBbHON OCH OTCUUTHIBAIOT BpeMs t. OTMeTuM, 4TO
IJI IPOCTOTHI ONMMCAaHUs, HANIPSKEHUE, M0JaBaéMOe Ha BbIBOJL 3aTBOpa nepekirovarens Qi, u
HanpsDKeHUe, MOAaBaeMOe Ha BBIBOZA Oa3bl mepeksrodatenss (2, MPOMILTIOCTPUPOBAHBI HA
onHOM rpaduke kak Vi.

[0082] Korna HampspkeHue Vi MepexonuT B HU3KUI YPOBEHb B MOMEHT t] BPEMEHH,
nepexiroyaresn Qi wim Q» Bkimouaercs. Korma HampsbkeHue HMMeeT BBICOKMM YPOBEHb,
nepekroyatenb Q3 BbIKIO4YaeTcs, TOK Ipc nporekaer Ha koHnaeHcaTop Ci, u koHageHcarop Ci
HakaruiuBaeT 3apsa. Korpga HanpsbkeHne Vz nepexoauT B HU3KUN YpPOBEHb B MOMEHT t2
BpeMeHH, nepekiouatens Qs Bkimoudaercs. B atom ciydae Tok Ipc mpekpataercs, u 3apsna,
HaKOIUIeHHBIN B koHAeHcaTtope C1, pacxoayercs. C MOMeHTa t3 BpeMEeHH U Jlajiee BBIIOJIHSOT
3TH ke ornepauuu. B pesynprare 3THX onepaunii OopMHPYIOT NepeMeHHbIH TOK [ac, KOTOPBIH
noctymnaer Ha HHAYKTop 106, B COOTBETCTBHUHU C MILTIOCTpanueit ¢ur. 3.

[0083] B cootBercTBUMU ¢ wuIOCTpaumel ¢ur. 3, nepekirodarenb Qi MOKeT
OCTaBaTbCsl BKJIIOYEHHBIM, KOTja Mepeksrouartens Q3 MEepeKrovaroT ¢ 3apaHee 3aJaHHbIM
nepuogom T. Takke, mnepekmouaTenab Q2 MOXKET OCTaBaTbCS BKJIIOUYEHHBIM, KOITa
nepexyrouatens Q3 mepeknouaroT ¢ 3apaHee 3agaHHbIM nepuonoMm T. Ilepexmrouenue
nepexyrouatens Qs ¢ 3apaHee 3amaHHBIM nepuogoM T MokeT MpOAOKAaThCS BO BpeMs
NEePEeKJII0UeHNs] MeKy nepekmouareneM Q1 u nepexaroyarenem Qa.

[0084] OmnucanHas Bbllle KOHUrypanus cxembl 132 reHepupOBaHUs MEPEMEHHOIO
TOKa MPUBEJEHA UCKIFOUYUTENBHO U1l puMepa. HyKHO mMOHUMaTh, YTO B Ka4eCTBE CXeMbl 132
TeHEePUPOBAHUS TEPEMEHHOr0 Toka lac MOXKET NPUMEHATHCS MHOXKECTBO Pa3IUYHbIX
YCTPOUMCTB Te€HEPUPOBAHMS MMEPEMEHHOIO TOKa, MHTErpajbHbIX cxeMm, Takux kak DC/AC-
WUHBEPTOPHI U T.II.

[0085] B cootBercTBUU ¢ wiuttocTpanuei ¢ur. 3, yacroty f nmepemennoro toka IAC
peryaMpyroT mpu momomu nepuopa T mepexnmoueHus nepekimrodarens Qs (T.e. mepuona
NEePEKITIOUeHHs] CUTHAJa TEepPeKIoueHusl nepeMeHHoro Toka). Korma mepexmouarens Qi
BKJIFOUEH, eciii JactoTa f nmpulmmwkaercs k vacrote fo pe3oHaHca mocnenoBarenbHol RLC-
cxeMbl, coneprkameii TokornpueMHuk 110 (wnmm cxemsbl, comepskamiel TokonmpueMHuk 110,
uHaykrop 106 u konneHcarop C2, 3¢ ekTHBHOCTD Nepenayn YHEPTUU Ha TOKONpueMHHK 110
cHmwkaercs. [lonpoOHoe onmcanue Oyaer MPUBEAEHO HUXKE, OAHAKO HY)KHO OTMETHUTh, YTO
TOKONPUEMHUK  BXOOAUT B  cocrtaB  nocieposatenbHoii ~— RLC-cxempl,  korma

asposonieodOpasyromuii Matepran 108 BcraBiaen B kopmyc 101, HO TokompuemHuk 110 He
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BXOAMT B cOCTaB 3Toi mnocnenoBaTenpHo RLC-cxeMmpl, korma aspo3oieoOpa3yrouiuii
matepuan 108 ne BcrasyieH B kopmyc 101.

[0086] IlepemeHHBIN TOK, T'€HEPUPYEMbI B COOTBETCTBUM C NPEAIIECTBYIOIINM
ONMCAHUEM, IPOTEKAET uepe3 UHAYKTOp 106, KOTOpPBIN CO3AaET NEPEMEHHOE MAarHUTHOE T10JIe
BOKpyr uHAyktopa 106. CdopmMupoOBaHHOE NEPEeMEHHOE MArHUTHOE IIOJe WHAYLHUPYET
BUXPEBON TOK B TokompueMmHuke 110. BuxpeBoil TOK M 3JEKTPUYECKOE CONPOTUBIICHUE
TokonpueMHuka 110 BbI3BIBAIOT PE3UCTUBHBIN HArpeB, KOTOPBIA HArpeBaeT TOKONPUEMHUK
110. B pesynaprare HCTOYHUK a’po3osisi BOMM3KM TOkompuemHuka 110 HarpeBaercs, u
(dbopMuUpyeTCst a3p0O30JIb.

[0087] Bepuemcs k ur. 2, cxema 104 conepxut cxemy 134 u3aMepeHus: HanpsHKEHUs,
KOTOpAasi, B CBOIO O4epe/b, CONEPKUT CXEMY AEJIUTENIS HAIPSKEHUs], COAEPKALLY PE3UCTOPBI
Raivi 11 Raiv2. 3HaueHne HanpsikeHus ucTouHUKA 102 31eKTpONUTaHNs MOXKET U3MEPSIThCS IIPU
nomoimiu cxembl 134 u3mepenus HampspkeHusi. Cxema 104 copepkut Takke cxemy 136
WU3MEPEHHs] HAIPSDKEHUs, KOTOpas, B CBOK O4YepeAb, COAEPKUT PEe3UCTOP Rsensez. B
COOTBETCTBUU C WUIOCTpaLMEN, cxema 136 H3MepeHus HanpsoKeHHsT MOXKET COAEpPKATh
OTEpaLMOHHbIN yCUIINTENb. AJBTEPHATUBHO, ONEPALMOHHBIN YCUINTENb MOXKET BXOAUTH B
coctaB Osnoka 118 ympaBienus. 3HaueHHe TOKA, IMPOTEKAIOLIEr0 B HANPABICHUHM HHAYKTOPA
106, moxeT usMepATbcs NMpu nomouu cxemel 136 n3mepenus toka. Cxemy 134 usmepenus
HaNpsDKEHUs U cxeMmy 136 n3MepeHus TOKa MCHONb3YIOT Il U3MEPEHUsl UMIIeJaHCA CXEMBIL.
Cxema copepsxut TokonpueMHuk 110, koraa asposoneodpasyromuii Mmarepuan 108 BcTaBieH B
xopmyc 101, HO He comep:kuT TokonpueMmHuk 110, korga aspozoneodpasyromuii matepuan 108
He BcTasJieH B kopryc 101. JIpyrumu cioBamu, pe3UCTUBHAS COCTABIISIFOIIAsSI TOKOTPUEMHUKA
110 BXOOUT B U3MepsieMbIil UMIIENAHC, KOra aspo3osieodpasyroinuii Mmatepuain 108 BcTaBieH
B kopnyc 101, u pe3uctuBHas COCTaBIsitoIas TOkonpueMHrka 110 He BXOAUT B U3MEPSEMBbIi
UMIIEZ]aHC, Korja aspososieoOpasyrommii mMarepuan 108 He BcraBneH B kopmyc 101, K
npuUMepy, B COOTBETCTBUHM C WILTFOCTpanmed, Ojok 118 ympamieHus mosiydaer 3HaueHHE
HAIpPsDKEHUS U3 CXeMbl 134 n3MepeHnst HalpsKEHUs U NOJy4aeT 3HAa4eHUe TOKa U3 cXeMbl 136
u3MepeHuss Toka. bnok 118 ynpaBiaeHHs BbIMUCAAET UMIEAAHC HAa OCHOBE 3HAYEHUs
HANpPsDKEHUS] M 3HaYeHHs] TOKa. A UMeHHO, Onok 118 ympaBiieHHs] BBIMUCISET UMIIEIAHC
JEJICHUEM CPEJHEro 3Ha4eHUs! ACHCTBYIOLIErO 3HAYCHHs HANPSOKEHUsI HA CPEAHEee 3HAYEHUE
JENCTBYIOLIEro 3HAUYE€HUS TOKA.

[0088] Korga mepexsmouarens Q1 BBIKIIOYAETCS U Mepekouarenb Q2 BKIFOUAETCH,

nocnenoBatenbHass RLC-cxema dopmupyercss cxemoil, copepxameid pe3uctop Rswnn H
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pe3uctop Rsmunz, BMecTe ¢ ToxompuemHuk 110, mnaykropom 106 u kongencaropom C2.
WNwmnenanc stoii nocnenosarenbHoil RLC-cxeMbl MOXKET OBITH MOJIy4€H B COOTBETCTBHH C
npeAlecTBYOINUM onucanueM. Mmrenanc tokompueMHuka 110 moxker OBITH BBIUHCIEH
BbIUUTAHUEM 3HA4YE€HHs] CONPOTHUBJICHUS CXEMbl, BKJIIOYANOINEH 3HAYEHUS CONPOTHBIICHWUN
pesucropa Rsmunt ¥ pe3ucropa Rswne M3 mosyueHHoro ummnenanca. Korpa ummenasc
TokonpueMHuka 110 3aBUCUT OT Temmeparypbl, Temieparypa TokonpuemHuka 110 moxer
OBITh OIICHEHA HA OCHOBE BBIYUCJIEHHOTO UMITEIAHCA.

[0089] Cxema 104 moxer comepkaTh mHTerpaipHyro cxemy (IC) 124 umsmepenus
octaTouHoro yposHs. Cxema 104 moxer comepxaTb pe3UCTOP Rsensel, UCHOIB3yeMbIH B
WUHTErpajbHON cxeme 124 u3aMepeHust OCTaTOYHOrO YPOBHs JUIsl U3MEPEHUs 3HAUYE€HUsI TOKA, C
KOTOPBIM UCTOYHHUK 102 31€KTpONUTaHUS 3apsikaeTcs U paspsikaercs. Pe3nctop Rsensel MOXKET
ObITh BKITFOUEH Mex 1y BbIBOOM SRN u BeiBogoM SRP mHTEerpanpHoi cxemel 124 n3mepeHus
OCTaTO4YHOro ypoBHs. MHrerpanbHas cxema 124 u3MepeHMs OCTaTOYHOIO YPOBHSI MOXKET
MOJIy4aTh 3HAYEHHE, OTHOCAILNEECS K HANPSDKEHUI0 UCTOYHMKA 102 31eKTponuTaHus, 4depes
BbiBog BAT. MHTerpanpHas cxema 124 u3MepeHusi OCTaTOYHOIO YPOBHSI MPEACTABIISIET COOOM
UHTETPAIbHYI0 CXEMY, CKOH(QHUIYPHPOBAHHYIO JJIsI BO3MOXKHOCTH H3MEPEHHs] OCTATOYHOTO
ypoBHs B uctounuke 102 snexrponuranus. Marerpanbaas cxema 124 namepeHus ocTaTO4YHOrO
YPOBHA MOKET OBITb JIOTOJIHUTENBHO CKOHQUIYPUpPOBaHA ISl 3amucu  HH(GOpPMAIHH,
OTHOCAILENCA K COCTOSHUIO HM3HOCAa MCTOYHMKA 102 siexTponuTaHusi, WiIM aHAJIOTMYHOU
uHpopmauuu. K npumepy, 3a cuer nepenaun nadopmaipionHoro curxana 12C ¢ BeiBoga SDA
Onoka 118 ynpanenus: Ha BeiBox SDA umHTerpanbHOi cxembl 124 u3MepeHus: OCTaTOYHOTO
ypoBHs, 0ok 118 ympaBieHus: MOXKET MOJy4YaTh 3HAYEHHE, OTHOCSIIHMECS K OCTATOYHOMY
YPOBHIO B UCTOUHHMKE 102 3J€KTpONUTAHUsA, 3HAYEHUE, OTHOCSUIEECS K COCTOSIHUIO M3HOCA
nuctoyHuka 102 snexTponuTanus, U T.1., XpaHALLEeCs B MHTErpalbHON cxeme 124 usmepeHus
OCTaTOYHOI'O YPOBHS, CHHXPOHU3UPOBAHO C TAKTOBBIM curtayiom 12C, nogaBaeMbIM € BBIBOZA
SCL ©6moka 118 ynpaBnenms Ha BbBon SCL wuHTerpampHOW cxembl 124 u3MepeHus
OCTaTOYHOTI'O YPOBHSI.

[0090] Kak mpaBuio, uHTerpaipHas cxema 124 u3MepeHUs OCTATOYHOIO YPOBHS
CKOH(UTYpHUpOBaHa It OOHOBJICHHUS TAaHHBIX C TIEPHOJOM B OAHY ceKyHAY. COOTBETCTBEHHO,
ecnu umneaaHc nocnenosarenbHo RLC-cxeMbl BBIYMCISIOT € MCIOJIb30BAHUEM 3HAUEHUs
HalpsDKEHUs] W 3HAYEeHMs] TOKA, W3MEPEHHBbIX HHTErpaJbHONM cxemou 124 wusmepeHus
OCTaTOYHOTO YPOBHS, TO Ha BBIYUCICHHE HUMIeNaHca noTrpedyercs Kak MUHHMYM OIWH

CEKYHJHBII LMKJ. JTO O3HAYaeT, YTO TeMIepaTypy TOKonpueMHHKa 110 Taxke BBIYMCISAIOT
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KaKk MHMHUMYM B TEYEHHUE OJHOIO CEKYHIHOro UuKJIa. Takue LUKJIbl HENb3sl CYUTATh
JOCTaTOYHO KPAaTKUMH [JIsl KOPPEKTHOIO YIPAaBJIECHHWs HarpeBoM TokonpuemHuka 110.
COOTBETCTBEHHO, B HACTOSIIEM H300pPETEHUH, >KENATeNIbHO HE HCIOJNb30BaTh 3HAYEHUE
HaNpSDKEHUs] U 3HAYEHHE TOKA, MU3MEPEHHBIX HMHTErpajbHON cxemoul 124, nna usMepeHus
umnenanca mnocnenoBatenbHoli  RLC-cxembl. To  ecTh, MPenNnoOYTHUTENBHO, YTOOBI
UHTEerpajpHas cxema 124 m3MepeHusi OCTaTOYHOIO YPOBHsI HE HCIIONb30BAJach B KaueCTBE
cxembl 134 n3mepeHus HanpsiKeHUs U CXeMbl 136 u3MepeHus TOKa, ONUCAHHBIX BbIlIe. Takum
oOpa3zom, WHTerpajibHasi cxema 124 M3MepeHHsT OCTaTOYHOIO YPOBHsA Iyt ycrporictsa 100
WHAYKTUBHOI'O HArpeBa, COOTBETCTBYIOLIErO JAHHOMY BAPHUAHTY OCYILECTBJIEHUS] HACTOSILErO
n300peTeHus, He sBisieTcss HeoOxoauMon. OmHAKO NMPUMEHEHHE MHTErPaIbHOW cxembl 124
WU3MEPEHUsT OCTATOYHOT'O YPOBHsI MO3BOJISIET TOYHO OLIEHUBATH COCTOsIHME UCTOUYHHMKA 102
3JIEKTPONUTAHUS.

[0091] YcrpotictBo 100 HHAYKTUBHOIO HArpeBa MOXKET COJEPKATh CBETOU3ITYHAOLUH
snemeHT 138, Hanpumep, ceeroguoa LED wunu ananormussiii snemeHT. Cxema 104 moxer
comepkath cxeMy 126 BO30yXKIEHHsS CBETOHMIIYYAIOIIErO JJIEMEHTA MJisi BO30YKIEHUS
cBeTOM3yUarolero sjemMeHTa 138. Ceronsnyyaroimuii 31eMeHT 138 MOXKeT MPUMEHSATHCS IS
NPEAOCTABIIEHHU MOJB30BATENI0 PA3NUYHON HH(pOpMaLuu O cocTtossHUM ycTpoiictea 100
WHIYKTUBHOTO HAarpeBa WM aHaJOrM4HOM wuHpopmauuu. Cxema 126 B030y)IeHUs
CBETOM3JIyHAIOLIEro 3JIEMEHTAa MOXET XPAaHUTh WH(POPMAIIMIO, OTHOCALIYIOCS K Pa3JIMYHBIM
peKUMaM HM3JIy4eHMsl CBeTa sl cBeToM3iydaroiero sinemeHnta 138. bnok 118 ynpasnenus
MOYKET YIPABJISITh CXeMOH 126 BO30Y KIEeHUS CBETOM3IYyUYAIOIIEro 3JIEMEeHTa JIIsl 00ecreueHHsI
U3JIy4EHUs] UM CBeTa B TpeOyeMOM pelkuMe 3a CUeT nepenadyn nHpopmaunonHoro curxana [2C
¢ BeBoma SDA Onoka 118 ynpaenenms Ha BeiBOm SDA cxembl Bo3Oyxmenus 126
CBETOHM3JTyHAIOLIETO 3JIEMEHTA U 3a/1aHUs TPeOyeMOro peskuma U3JIydeHH sl CBETa.

[0092] Cxema 104 moxet conepkathb cxemy 122 3apsiaku. Cxema 122 3apsigku MOKET
OBITh HWHTErPAJIbHOM CXEMOW, CKOH(UTIYPHUPOBAHHON Ui PETyJUPOBKU HANPSDKEHUS,
NOJJABAEMOT0 W3 3apsJHOTO HCTOYHHMKA DJIEKTPONHUTAHHUS (HE IIOKa3aH Ha 4YepTexe),
NOAKJIOUEHHOM TMpH nomomu Onoka 116 coenuHeHHMs C  3apsiiHBIM ~ HMCTOYHHUKOM
3JIEKTpONUTaHus (PA3HOCTh MOTEHUHMANOB Mexay BbiBogoM VBUS wu BeiBomom GND), mo
3HAYEHUS] HANIPSDKEHUS], OAXOMSIIErO I 3apsaky UCTOYHMKA 102 351eKTponuTanusi, B OTBET
HAa CUTHAJ pa3pelleHus: 3apsnaku oT Omoka ynpasinerus 118, mpunsteiii Ha BeIBOme CE.
Perynupyemoe Hanpspkenue nogatot ¢ BeiBoga BAT cxemsr 122 3apsaku. Ciaenyer OTMETHUTSD,

yto ¢ BbiBOZa BAT cxemel 122 3apsaaxu MOXeT 1oaaBaTbes peryaupyemsiii Tok. Cxema 104
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MOXKET Takxke conepxkarb cxeMy 140 nenurens nanpsbkenus. Korpa 3apsaHblii MCTOYHUK
SJEKTPONUTAHUS MOAKIOYEH, u3MepurtenbHbliii curHan VBUS noaarot ¢ BeiBona VBUS cxembl
122 3apspku B Onok 118 ynpaBnenus uepes cxemy 140 nenurens HampspkeHus. Kornma
3apsAAHBIN MCTOYHUK 3JIEKTPONUTAHUS MOJKIOYEH, m3MepuTenbHblli curHan VBUS umeer
3HAYEHHUE, IIOJIyYEHHOE JMEJIEHUEM HAmNpsLKeHWs, IMOAAHHOIO W3 3apsAAHOr0 HMCTOYHUKA
SJEKTPONUTAHUSA, NPU MOMOIIM cxeMbl 140 penuTens HaNpsKEHUs, U COOTBETCTBEHHO,
usMepurenpHelii curHan VBUS wumeer Beicokuii ypoBeHb. Korma 3apsaHblii MCTOYHHK
3JIEKTPONUTAHUS HE MOAKIIOUYEH, OH 3a3eMyieH uepe3 cxemy 140 penurens HanmpsoKeHUs, U
COOTBETCTBEHHO, u3MeputenbHblii curHan VBUS umeer Huskuii ypoeHb. ClenoBaTeNbHO,
6ok 118 ynpaBiieHus1 MOXKET ONpEeNsiTh, KOrna HaunHaeTcs 3apsaaka. Cienyer OTMETHTb, YTO
BbIBOJ] CE MOXeT UMeTh HOpMaJIbHYIO JIOTHKY UM MHBEPTHUPOBAHHYIO JIOTHUKY.

[0093] Cxema 104 moxet comepxath kHONKy 128. Korna nonb3oBarenb HAKUMaET Ha
KHOTIKY 128, cxema 3a3emuisieTcs depe3 KHONKY 128, u B pesynbrarte Ha 650k 118 yrpasneHust
NOJIA€TCSl HU3KOYPOBHEBBIN CUTHAJ KOHTPOJISL KHOIKM. 3a cyer 3Toro Oyok 118 ympasneHus
MOXET OIPENENUTh, 9TO ObljIa Ha’KaTa KHOMKA U MOJKET 00ecneunBaTh Ha4yajio pOpMHUPOBAHUS
asposous cxemon 104.

[0094] Cxema 104 mosxer comepskaTb cxemy 120 perynupoBku HamnpsbkeHus. Cxema
120 perynupoBKU HanpspKeHHsI CKOHQUIYpUpOBaHa AJIsl peryaupoBaHus HanpsokeHust VBAT
ucrounuka 102 snexkrponuranus (Hanpumep, ot 3,2 10 4,2 B) u popMupoBaHus HarpsoKeHUs
Vsys (Hanpumep, 3 B), monaBaeMoro Ha cocTaBHbI€ 3JieMeHThI cxeMbl 104 unu ycrpoiicrsa 100
UHIYKTUBHOrO Harpea. B kadecTBe opHOro us mnpumepoB cxema 120 perynupoBku
HANPSDKEHUST MOKET ObITh JIMHEWHBIM PEryJIITOPOM, HANpUMep, PEryJsiTOpOM C HUZKHM
nanenneMm Hanpspkerus (low dropout regulator, LDO). B cooTBeTcTBUHM ¢ HIUTIOCTpaLueit
HanpspkeHue Vsys, popmupyemoe cxemoli 120 peryTupoBKH HANIPSKEHUSI, MOXKET MOIABAThCS
B LieMb, copeprkamyto BbiBox VDD Gioka 118 ynpasnenust, Beiox VDD nHTErpambHON CXEMBbI
124 wu3MepeHHsT OCTATOYHOrO ypoBHsA, BbBOA VDD cxemsl 126  BoO30ykneHus
CBETOM3JTYyHAIOIIEro 3JIEMEHTA U KHONKY 128, u T.1.

[0095] B cooTBeTcTBUM ¢ WiLTFOCTpaLnel cxema 136 u3MepeHust Toka pacroioKeHa Ha
MyTH MeXAy UCTOYHUKOM 102 snexTponuranus u HHAYKTOpoM 106, B TOUKe, HAXOASAIENCS K
uHaykTopy 106 Omke, 4eM TOYKa OTBETBIEHMS OT 3TOTrO MyTH K cxeme 120 peryaupoBKH
HanpspkeHus (Touka A Ha ¢ur. 2). B Takoii konurypaunu cxema 136 u3aMepeHust Toka MOXKET
C BBICOKOMH CTETIEHBI0 TOYHOCTH U3MEPSITh 3HAUEHUS TOKA, MOJaBaeMoro Ha nuaykrop 106, 6e3

BJIMSIHMSI TOKA, MojaBaeMoro Ha cxemy 120 perynupoBku HamnpsbkeHUs. COOTBETCTBEHHO, C
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BBICOKOW CTENEHbI0 TOYHOCTH MOT'YT OBITh H3MEPEHBI, NJIH OLIEHEHBI, HMIIEAAHC, TEMIIEPATYPhI
WUJIH Ipyrue napamerpsl TokonpuemHuka 110.

[0096] Cxema 104 MokeT UMETh TaKy KOH(PHUryparluo, 4To0bl cxema 136 usmepeHus
TOKa HE€ pacrmojarajacb Ha IyTH Mexay cxemon 122 3apsaku U uUcTOYHHKOM 102
3JEKTPONUTAHMs. A UMEHHO, B COOTBETCTBUU C WUIIOCTpauuen, cxema 136 usMepeHus Toka
MOKET OBITh PACTIOJIOKEHA HA MyTH MEXIY UCTOYHUKOM 102 3JIeKTPONUTAHUS U HHIYKTOPOM
106, B TOUKe, Haxopsmeics Kk HHAYKTopy 106 Omuke, 4eM TOYKA OTBETBJICHHUS OT 3TOTO MYyTH
K cxeme 122 3apsinku (Touka B Ha ¢ur. 2). B Takoii KOHGUrypauu TOK, MOJAaBAEMbIH U3 CXEMbI
122 3apsnku, He mMpoTekaeT 4epe3 pe3ucTop Rsensez B cxeme 136 u3MepeHus Toka, korzaa
ucrounuk 102 snexTponuraHusi 3apspkaercss (mepexmodarean Qi1 u Q2 BBIKIFOYEHBI).
CoOTBETCTBEHHO, MOHMKAETCSI BEPOSITHOCTL OTKa3a pe3nuctopa Rsensez. B nomonnenue, xorna
UCTOYHUK 102 351eKTpONUTaHUS 3apsKAETCsl, TOK MOXKET HE MPOTEKATh Yepe3 ONEePaLMOHHbIN
YCUIIUTENb CXeMbI 136 M3MepeHHs TOKA, YTO MO3BOJISIET CHU3UTh SHEPTrONoTpeOIeHuE.

[0097] Cxema 104 MokeT Tak:Ke COAEPIKaTh MepekrouaTesb Q4, KOTOPBIH MEPEKITIOUAT
MEXy BKJIFOUEHHBIM U BBIKJIFOUYEHHBIM COCTOSIHUEM IIPU MOMOLIM CHTHAja 3a3€MIIIOLIErO
NepeKTIoueH s, nepeaasaeMoro u3 6moka 118 ynpasnenus.

[0098] [anee OynyT ommcaHbl NpUMEPbl OMNepalui, HCMONHsAeMbIX Onokom 118
yhopaBieHus B UHAYKTUBHOM Harpesatene 100. OTMeTuM, 4TO B MOCIEAYIOLIEM ONUCAHUU
nozapasymeBaercs, uto Oyok 118 ympaBieHUs MMEeT MHOXECTBO PEXHMOB, TO €CTh, IO
MeHbIel mepe ceMb cienyromux pexumon SLEEP («con»), CHARGE («apsinkay), ACTIVE
(«axtuBHOY), PRE-HEAT («mpenBaputenbhbiii Harpes»), INTERVAL («may3a»), HEAT
(«narpeB») 1 ERROR («omrndkay), mpu 3TOM AJis KaXKI0T0 pekruMa OyAyT OMUCaHbI OTIEPALIUH,
BhIMONIHsIeMble  OyokoM 118 ympasnenust. Takske, OTMETHM, YTO HMHAYKTHUBHBIA Harpes
toxkonpuemHuka 100 mpu nomomm ycrpoiictea 100 MHAYKTMBHOrO HarpeBa COCTOMT W3
pexxumoB PRE-HEAT («mpenBapurensubiii Harpe»), INTERVAL («may3a») m HEAT
(«Harpes»).

[0099] ®ur. 4 npencrasisieT coOOH OJOK-CXeMy aaroOpuUTMa JUisi OOHOTO M3 IPUMEPOB
onepauuii 400, BeimonHsieMbIx OnokoM 118 ymnpasnenus B pexxume SLEEP («con»). Pexxum
SLEEP («coH») MoOxeT ObITb pPEXHMOM C TOHIKEHHBIM HSHEPronoTpedseHreM, Korzaa
ycTporicTBO 100 HHAYKTUBHOIO HarpeBa He UCIOJb3YETCA.

[0100] Dran S410 sBnsiercs 3TanoM OINpeneseHusi, 0OHAPYKEHO JIM, YTO 3apsaHBINA
UCTOUYHUK 3JIEKTPONUTAHUS TOAKIIOUEH K 3apsanHoMy Onoky 116 snexrponuranus. biok 118

YIPaBJICHUs] MOXET ONpEeAeNsiTb, OOHAPY)KEHO JIM NOAKIIOUEHHE 3apsSAHOrO HCTOYHHKA
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3JIEKTPOIUTAHMsI HAa OCHOBE ONMCAHHOIO Bbllle H3MepuTenbHoro curHana VBUS. Ecou
OTIPENIENIEHO, YTO MOJAKIIOUEHUE 3apsSAHOr0 UCTOYHHMKA 3JIEKTPONUTaHus OOHapyskeHo («la»
Ha sTane S410), 6ok 118 ynpasnenus nepexonut B peskum CHARGE («3apsinka»), a ecnu He
obnapyxeHo («Her» Ha stame S410), nepexomst x BbinmonHeHuto dtana S420. B kauectse
KOHKPETHOTO rpumMepa, Ha 3tarne S410 onpenenenne «/{a» BbIMOIHSIIOT, KOTJa U3MEPUTENIbHBIH
CUTHAJ UMeeT BBICOKUH YPOBEHb, U BBINOJHSIIOT onpeaeneHne «Hery», korna n3MepuTenbHbli
curdan VBUS umeer Hu3Kuil ypoBeHb.

[0101] DTan S420 — 3T0 3Tan onpenenenus, Obuia I OOHApYKEeHA 3apaHee 3aaHHas
onepauus ¢ kHonkou 128 ycrporictea 100 unaykruBHOro Harpesa. biok 118 ynpasnenus
MOJKET ONpEeNeNATh, YTO 3apaHee 3aJaHHas onepanusi ObLIa BBINIOJHEHA Ha KHomke 128 Ha
OCHOBE OMNMCAHHOIO BBILIE CUTHAja KOHTPOJS KHOMkU. OTMETHUM, YTO MpUMEpaMH 3apaHee
3amaHHON omepauuu Ha ortanme  S420 Moryr ObITh JUIMTENbHOE HAXATHE WU
MOCJIEIOBATEIbHOCTh HAXATHil HA KHOMKY 128. Ecnu onpeneseHo, uto oOHapykeHa 3apaHee
3amaHHas onepanys ¢ kHonkoi 128 («/la» na stane S420), Onok 118 ynpasieHus nepexoaut
B pexxum ACTIVE («aktuBHO»), a ecnmu He oOHapyxkeHa («Her» Ha stame S420),
BO3BpawaroTcs k 3tamy S410.

[0102] B cootBercTBHu ¢ mpuMepoMm oneparuii 400 6mok 118 ynpasneHus nepexoqur
B pexxum CHARGE («3apsnka») B oTBeT Ha OOHApy’K€HHE TOrO, YTO OBUI MOAKIIOYEH
3apAOHBIA UCTOYHHK 3JieKTponuTtaHus, u nepexoqut B coctossuue ACTIVE («aktuBHO») B
OTBET Ha OOHapy)keHue omepanuu ¢ KHonkow. To ectb, 070k 118 ympaBneHust octaercs B
peskume SLEEP («cowy), ecnu He OOHapy)kK€HO HHU TMOAKJIOYEHHUE 3apsIHOrO HCTOYHHUKA
3JIEKTPOIMUTAHMSI, HU OTepalysi ¢ KHOMKOM.

[0103] @ur. 5 npencrasisier coOOM ONIOK-CXeMy aaropuTMa JUisi OOHOTO M3 MPUMEPOB
onepauuii 500, BemonHsgeMbix OnokoMm 118 ynpasnenus B pexxume CHARGE («3apsinkay).
Hannabiii npumep omepaumii S00 MOXKET 3amyckaThCsli B OTBET Ha mepexon Oyoka 118
ynpasienus B cocrosinne CHARGE («3apsnkay).

[0104] Ha stane S510 BBIMOJHSIOT omnepaLuu AJs 3amycka 3apsaku ucroyHuka 102
snexTponuTanus. Onepauuu As 3amycka 3apsakd UcTouHuka 102 3JeKTponuTaHusl MOTYT
COJIEp>KaTh OMNEpaLMIO, KOTOPasi BKJIIOUAET OMMCAHHBIN Bbllle CUTHAJ pa3pelleHHs 3apsaku
WIM HadyMHaeT nepefady 3Toro curHana. Ilox BkirodeHHeM cUTHana pa3peLlieHus 3apsiiku
NIOHMMAETCSl YCTAHOBKA YPOBHS CHTHAja Pa3pelIeHus 3apsaku B TpeOyeMblii YpOBEHb, B
3aBucumoctu oT joruku BeiBoga CE. To ecTb, mojg 3TUM NOHMMAIOT YCTAHOBKY CHUTHaja

paspelueHus 3apsiikKU B BBICOKUHN ypOBeHb, korna BbiBoJ CE nMeeT HOpMallbHYIO JIOTUKY, WX
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YCTaHOBKY CHUTHaja pa3pelleHus 3apsaku B HU3KUH ypoBeHb, korza BeiBog CE umeer
UHBEPTUPOBAHHYIO JIOTHKY.

[0105] Oran S520 sBnsiercs 3TanoM OIpeneseHus, OOHAPY>KEHO JIM, YTO 3apsiAHbIHI
HCTOYHHUK OTKJIFOUEH OT 3apsiiHOro Oyioka 116 snekrponuranus. biok 118 ynpasieHus MokeT
OOHapy)XuBaTh, YTO 3apAOHBIA HCTOYHHMK SJEKTPONHUTAHMS OTKIOYeH oT Ojoka 116
COEIUHEHHs] C 3apsSAHBIM HCTOYHHUKOM HJIEKTPONUTAHUS HA OCHOBE OIMCAHHOIO BBIIIIE
usMmepurenbHoro curHaia VBUS. Eciu onpeneneHo, 4To OTKIIFOYEHHE 3apsIHOTO HCTOYHUKA
aJekTponuTanusi o0HapyskeHo («/la» Ha stane S520), nepexonsar K BIOJHEHUIO dTana S530,
a eciiu He oOHapyskeHo («Her» Ha sTane S520), BO3BpaIarOTCs K BHITOJHEHUEO 3Tama S520.

[0106] Drtam S530 siBisieTcst 3TAroOM BBIMOJHEHUS OMEpPALUN ISl MPEKPaIleHUs
3apsAnku ucrouHuka 102 snexktponuranus. Onepanuu Ais NpeKpalleHus 3apsaki HICTOYHHUKA
102 snexTponuTaHusi MOTYT COAEPKATh ONEPALUI0, KOTOPask BBIKJIIOYAET OMHCAHHBIN BBILIE
CUTHAJ pa3peLleHysl 3apsiAKY WIN MpeKpalnaeT nepeaady 3Toro cursaia. Ilon BeikitoueHrEM
CUTHAJIa pa3peLIeHts 3aps iK1 [TOHUMAETCsl YCTAHOBKA YPOBHS CUTHAJIA pa3pelleHus 3apsiku
B TpeOyeMblil MPOTUBOMNOJIOXKHBIN YPOBEHb, B 3aBUcUMOcTH OT Jioruku BeiBozia CE. To ects,
NOJl 3TUM MOHUMAIOT YCTAHOBKY CHUTHajla pa3pelleHMs] 3apsAKU B HU3KUH YpPOBEHb, KOIJa
BbiBOJ, CE mMeeT HOpManbHYHO JIOTHKY, WM YCTAaHOBKY CHUTHala pa3pelleHus 3apsiiku B
BBICOKUH ypOBeHb, koraa BbiBoA CE nMeeT HHBEpTUPOBAHHYIO JIOTUKY.

[0107] Dran 540 sBiseTCA STAOM 3aJaHUsl JOCTYIHOTO KOJMYECTBA CTEPIKHEH
aspososieoOpasyromiero marepuana 108 Ha OCHOBe YypoBHs 3apsima wucTouHuKa 102
3JIEKTPONMUTAaHMs (OCTATOUHBIM YpPOBEHb HSHEPrUU B HUCTOUHUKE 102 3JIeKTpOnUTaHMS)
(mpeamnognaraercs, 4To a3po3oseodpasyroliuii Mmatepuai 108 umeer creprxkHeoOpasHyro Gopmy,
OJTHAKO 3TO HE sIBJIIETCsI orpaHuueHreM). COOTBETCTBEHHO, HYKHO ITOHUMATh, YTO BbIPAKEHUE
«IOCTYIHOE KOJIMYECTBO CTEPIKHEH» MOXKeT ObITh 0000IIEHO O «IOCTYITHOTO KOJIMYECTBA
enuHULY. JOCTYMHOE KOJNMYECTBO CTep:KHEH Oyaer OMMUCaHO HWXKe Ha mpumepe ¢ur. O,
KOTOpasi IpeACTaBysieT COO0H rpad vk, MILTIOCTPUPYIOIUI TOCTYITHOE KOJIHMYECTBO CTEPIKHEH.

[0108] IIpsimoyrombHuk 610 oTpakaeT TMONHYIO 3apsakKy uUcTodHuka 102
3JIEKTPOIMUTAHMSI, COOTBETCTBYIOIIYIO CUTYaLlMH, KOoraa UCTOUHUK 102 anekTponuTaHus elie
He OBLT UCTONb30BaH (Hanee «He paboTaBIIMKY, MPU 3TOM €ro IUIOIAAb OTPakaeT o0BeM
NIOJIHOHM 3apsiiKM HepabOTaBIIEro MCTOYHHMKA 3iekTponuTanus. Crenyer MOHMMAaThb, YTO
BBIpaKEHHE «UCTOYHMK 102 3JIeKTpOnmUTaHus HE ObLI MCIOJB30BAH» MOJKET O3HA4yaTh, UTO
KOJIMYECTBO 3apsiIOK C MOMEHTA U3rOTOBJIEHHsI UICTOUYHHUKA 102 351€eKTpONUTaHUS PABHO HYJIIO,

HUJIK YTO KOJIMYECTBO €TI0 paspsAa0K MCHEC IICPBOIO 3apaHeC 3aJaHHOI0 KOJIMYECTBA Pa3PsAa0K.
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ITpumepom oObeMa MONTHOMH 3apsaku HepadoTaBIIero NCTOUHUKA 102 3JIeKTPOITUTAHUST MOXKET
ObITh eMkoCcTh 220 MA/4. IIpsimoyronpHUK 620 OTpakaeT MOJHYIO 3apsiAKy MCTOYHMKA 102
3JIEKTPOIUTAHUS, COOTBETCTBYIOIIYIO CUTYallUH, kKorna UCTOUHUK 102 3sekTponuraHust Obul
UCIIOJB30BAaH B MHAYKTUBHOM Harpesatene 100, a MMEHHO, KOrza MOBTOpPHBIE 3apsiAKU U
paspsanku uctouHuka 102 37eKTPONUTaHUS MIPUBEIH K €ro HEKOTOPOMY M3HOCY (hajiee «IpH
U3HOCE»), TpPU 5TOM €ro IUIOIaAb OTpakaeT OOBEM TMOJHOW 3apsSAKd HCTOYHHKA
ANEKTpONUTaHusl mpH u3Hoce. Kak MOXHO Buuerb Ha ¢ur. 6, oObeM MOJHOW 3apsaKu
HepaboraBmero ucrouHuka 102 syiekTpormutaHusi Oojbine, 4eM OObeM MOJHOW 3apsiiKH
ucTtouyHuka 102 snekTponuTaHus Mpu U3HOCE.

[0109] ITpsimoyronbhauk 630 oTpaxaer 0ObeM MOIIHOCTH (3HEPTUH), HEOOXOIMMBIi
115 TOTPeOIeHNsT OHOM eMHHIIBI a3P030J1e00pa3yoLIero MaTepraa, Py 3TOM ero IUIOMab
OTpa’kaeT COOTBETCTBYIOLINI 00BeM sHepruu. Bce derbipe mpsimoyrospHHKa 630 HMEOT
OJMHAKOBYO IJIOLIAb, U COOTBETCTBYIOLINE O0BEMBI SHEPTHH TOXKE MPUOIM3UTEIBHO PABHBL.
B xauectBe mpumepa, odbem 630 3HEpruu, HEOOXOANMBIN IJIsI MOTPEOICHUS OTHON €IUHHIIBI
asposoneodpaszyrommero marepuaia 108 mosker ObiTh npudaM3uTeNnbHO paBeH 70 MA/4. OnHa
eInHHLA a’po3oieoOpasyromero Matepuaia 108 MokeT cuMTaThCs yHNOTPeOJIEHHOH, Korna
BBINIOJIHEHO 3apaHee 3aJaHHOE KOJUYECTBO 3aTSKEK WIM HAarpeBOB B TEUEHUE 3apaHee
3aJJaHHOTO MEPUOAA BPEMEHHU.

[0110] IlpsmoyronbHuku 640 um 650 oTpakarOT ypOBEHb 3apsiia HcTO4YHMKA 102
ANIEKTPONUTAHUS TIOCIIE YIOTpeOIeHus IBYX eOUHHII a’po3oJieodpasyrouiero Mmatepuana 108
(manee Ha3bIBAEMBIN «OCTATOYHBIN YPOBEHb SHEPIMW»), MPU 3TOM HX IUIOMAIU OTPAKAIOT
COOTBETCTBYIOLIHME 00BbeMbl SHeprun. Kak MoxkHO BuneTh Ha ¢ur. 6, octarounblii 640 oObem
SHEPruu HepabOTaBIIEr0 MCTOYHUKA DJIEKTPOMUTAHUS OOJIbIIe, YeM OCTATOYHBIN 00beM 650
HCTOYHHKA 3JIEKTPOIIUTAHUS IIPU U3HOCE.

[0111] 3nauenme 660 oTpakaeT BBIXOJHOE HampsbkeHHe ucToyHuka 102
3JIEKTPOINUTAHMUS TP MOJHOH 3apsiike, HAPUMEp, OHO MOXKET ObITh paBHO 3,64B. 3HaueHue
660 oguHakoBo 111 HepaboTasiuero (610) ucrounnka 102 31€KTPONTUTAHNUS U IIPH €r0 H3HOCE
(620), 1 5TO O3HAYAET, YTO HANPSDKEHNE NCTOYHHKA 102 3IeKTPONUTAHUS NIPU MTOJTHOH 3apsiaKe
MPAKTUYECKU MOCTOSHHO HE3aBHUCUMO OT M3HOca ucrouHuka 102 snextponuranus, T.€., €ro
cocrostHus ucnpaBHocTH (State of Health, SOH).

[0112] 3Hayenune 670 oTpakaeT KOHEUHOE HAINpsDKEHUE paspsaku ucTouHuka 102
3JICKTPOIUTAHMSI, HAPUMEP, OHO MOXKeT ObITh paBHO 2,4 B. 3Hauenue 670 oquHAKOBO MJIs

Hepaborasmero (610) ucrounuka 102 snekrpomuranus ¥ npu ero usHoce (620), u 31O
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O3HA4YaeT, 4YTO KOHEYHOE HaNpsDKEHUE paspsaaku uctouHuka 102  saexTponuTaHus
MIPAKTUYECKU TOCTOSHHO HE3aBUCUMO OT W3HOCA UCTOYHHMKA 102 3j1eKTponuTaHus, T.€., €ro
cocrostHus ucnpaBHocTH (State of Health, SOH).

[0113] IIpenmouturesabHO, YTOOBI MCTOUHUK 102 3IEKTPONUTAHUS HE MPOIOJIKAI
paboTaTh 10 MOMEHTa, KOT/ia HAIIPsDKEHUE TOCTUraeT KOHEYHOro HanpspkeHus 670 pa3psaky,
TO €CTh, KOTJ]a YPOBEHb 3apsAaku uctounuka 102 snexrponuranus nocruraer Hyms. [Ipuunna
COCTOHUT B TOM, YTO UCTOUHHUK 102 3JI€KTPONMUTAHUS U3HALIMBAETCS OOJIee HHTEHCUBHO, €CIIH
HampspKeHue UCTOYHUKA 102 371eKTponuTaHus Oy CKaeTCsl HUXKe KOHEYHOIrO HanpsikeHus 670
paspsaky, WIM €CIU YPOBEHb 3apsAAKu HCTOYHMKA 102 37€eKTpOnuTaHusl NTOCTUIAET HYJIS.
Taxoke, nctounnk 102 3eKTPONUTAHUS U3HALITMBAETCS 00Jiee MHTEHCUBHO, €CJTH HAIPSUKEHUE
ucrounuka 102 35eKTponuTaHus MPHOIIIKACTCS K KOHEYHOMY HanpspKeHUIo 670 paspsiaki.

[0114] B nmomosHeHue, B COOTBETCTBUM C MPENIISCTBYIOIIUM OIMHCAHUEM, KOTIa
ucTouHUK 102 >3NeKkTponuTaHus yke ObUI HCHOJNB30BaH, TOYHEE, KOTAa MPOLLIH
MOBTOPSIFOIIMECS LUKJIBI 3aPSIIKH U Pa3psAOKd, OOBEM €ro IMOJHON 3apsiiKh CHUKAETCS, U
OCTaTOYHBIH 00BEM SHEPIHH TOCKE YINoTpeblieHne 3apaHee 3aJaHHOTO KOJMYECTBA €IUHUIL
(nBe Ha ur. 6) a’3po30s1e00paA3YIOLIETO MaTEPHAia CTAHOBUTCS HIKE P U3HOce (650), ueM y
HepaboTasero (640).

[0115] CooTBeTCTBEHHO, MPEANOYTHTENBHO, YTOOBl 00k 118 ympaBneHus: 3amaBai
JOCTYITHOE KOJUYECTBO CTEPKHEHU HA OCHOBE OLIEHKU U3HOCA UCTOYHUKA 102 351eKTponuTanus,
4yT00Bl UCTOYHHUK 102 3JEKTPONUTAHMS HE HCIIOIb30BAJICS A0 MOMEHTA, KOIa HaNpsKEHHe
AOCTUTaeT KOHEUHOro HampspkeHus 670 paspsaku v npuOmKaeTcst K HeMy, TO €CTh, JI0
MOMEHTa, KOr7la YPOBEHb 3apsAAKu HCTOUHUKA 102 3J1eKTpONUTAaHMs AOCTUTAeT HyJs WU
npubIKaeTcst K HyJro. JpyruMu CloBamH, JOCTYITHOE KOJHYECTBO CTEPIKHEH MOKET
3a/1aBaThCsl, HATIPUMED, B COOTBETCTBUU CO CIIEAYIOIIEH (HOPMYIIOH.

n =int((e — S)/C),

I7I€ N — JOCTYIHOE KOJUYECTBO CTEpXKHEH, € — ypOBEHb 3apsiAKu ucTouHHMKa 102
3JIEKTPONUTAHUS (U3MEPSIEMBIH, HApUMep, B MA/4); S — mapaMeTp AJist OnpeaeeHHs TPAHULIBI
IUIsl OCTAaTOYHOro ypoBHA 650 sHeprum ucrouHuka 102 saexTponuTaHuss OpU HU3HOCE
(m3mepsiemoli, Hanpumep, B MA/4); C — o0beM 3Heprur HeOOXONMMBIN il MOTpeOIeHuUs
OITHOM €MHMLIBI 23P030J1e00pa3yroLIero MaTepuaa (M3MepseMblii, HanpuMep, B MA/4); a int()
— (pyHKIIMS, KOTOpasi orOpachiBaeT LUQPHI MOCIe AECATUYHON 3armsaTod ISl mapaMeTrpa B
ckoOkax. OTMeTHM, YTO € SIBJSIETCS NMEePEeMEHHOW M MOKeT ObITh mosydeHa Omokom 118

yIpaBJIE€HUs] C UHTErPAIbHON cxeMol 124 usmepenus octatouHoro yposHs. S u C sABIAIOTCS
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KOHCTaHTaMH, KOTOpPbIe MOTYT OBbITh 3apaHee MOJy4YeHbl SKCIIEPUMEHTAIbHO U COXPAHEHBI B
namATH (He TokazaHa Ha 4vepre) Onoka 118 ympaBneHus. A uUMeHHO, S MOXeT OBITH
OCTaTOYHBIM 00BeMOM 650 3HEpruu, MoJyUeHHbIM, KOrja UCTOUYHUK 102 3J1eKTponuTaHus B
XOZIe dKCIIepUMeHTa ObLT pa3pspkeH BTOPOE 3apaHee 3aJaHHOE KOJIMYECTBO pa3 (>> mepBoro
3apaHee 3aJaHHOTO KOJHMYEeCTBA pa3), T.€. KOIAAa BO3HUKAET IOMYCTHMbIH M3HOC, WU
3HAYEHHUEM, KOTOPOE COCTABJISAET 10, K 3asBJICHHOMY OCTaTOYHOMY 00bemy SHepruu. OTMeTHM,
yto, korna 3HadeHue SOH, nonydeHHoe Onokom 118 ympaBneHus MpuU MOMOIIU CBSI3U C
WHTETPajJbHON cxeMoi 124 u3MepeHus OCTaTOYHOrO ypOBHS, JOCTUIraeT 3apaHee 3aJaHHOTrO
KOJINYECTBA, MOXKET OBITh OIMpENeNIeHO, 4TO UCTOYHUK 102 3JeKTpOnUTaHus B JOCTATOYHOM
CTENEHU U3HOIIEH, W TOT/A 3apsi/iKa U paspsiaka ucTouHuka 102 3JeKTponuTaHust MOTYT OBITh
3anperneHsl. To eCTbh, KIIPH U3HOCE» MPU BBIYUCIEHUH S 03Ha4aeT OoJiee CUIIbHBIN U3HOC, YeM
y HepaOOoTaBIIEro MCTOYHMKA 3JIEKTponuTanus, HO npu 3toM SOH He mocturio 3apanee
3aJAHHOTO 3HAYECHUSI.

[0116] Bepuemcs k ¢ur. 5: mocne stana S540 Gnok 118 ynpaBneHus: nmepexoanT B
pexxum ACTIVE («aktuBHO»). Crenyer OTMETHTb, YTO B PACCMOTPEHHOM BBIIIE BapUAHTE
OCYIIECTBIIEHUS HACTOSIEro n300pereHus Ha stane S520 6nok 118 ynpasnenus onpenersier,
OOHApyKEeHO JIM, 4YTO 3apsOHBIA HUCTOYHUK OTKJIIOYEH OT 3apsgHoro Onoka 116
snexTponuTanus. Bmecro storo cxema 122 3apsAnku MOXKET ONpEAeNATb, 3aBeplLIeHa JIH
3apsinka ucrouHnka 102 3JeKTpONUTAHUS, a TAKXKe MOXKET ONpeneNaTh, IPUHsI Jiu 0ok 118
YIIPaBJIEHUS pe3yJIbTaT 3TOro onpeneneHus no cs3u 12C mim aHaIorHIHBIM 00pazoMm.

[0117] ®ur. 7 npencrasnser cobol OIOK-CXeMy aJropuTMa JUisi OMHOTO M3 TPUMEPOB
onepauuii 700 (manee Ha3bIBAEMBIX KOCHOBHBIMH ONEPALUSMH), BBITOJIHIEMBIX Oj0koM 118
ynpasienus B pexxume ACTIVE («aktuBHO»). OcHOBHBIE onepanuu 700 MOTYT 3amyCKaThCsI B
otBeT Ha nepexox Onoka 118 ynpasnenus B cocrosinue ACTIVE («akTuBHOY).

[0118] DTam S705 —»3TO 3Tanm 3amycka mepeoro taiimepa. Ilocne 3amycka mepBOro
TaliMepa 3Ha4eHHE IEPBOrO TaillMepa YBEIMYMUBAECTCS MM YMEHBINAETCS OTHOCUTEIBHO
HUCXOJHOTO 3HA4Y€HHUsl C TEUYEHHEeM BpeMeHH. Huke NpUHATO AOMylLIeHUEe, YTO 3HA4YEHUE
NEepBOro TaiiMepa C TEYEHHWEM BPEMEHU YBeInuuBaercs. llepBeiii TaiiMep MOXKeT OBITH
OCTaHOBJIEH, kKoraa Onok 118 ynpaBieHus mepexoauT B APYroil pexkuM. JTO K€ BEPHO IS
BTOPOT'O M TPETHETO TAHMEPOB, KOTOPBIE OyIyT PACCMOTPEHBI HUXKE.

[0119] S710 sBnsiercst 3TamoM yBENOMIIEHHs IIOJIb30BATeNsl OO0 YpPOBHE 3apsaKH
ucrounuka 102 snexktponuranus. YBenomiieHHe 00 ypOBHE 3apsAIKHA MOXKET BBITIOIHATHCS 32

cuer cBs3u Onoka 118 ympamneHuss co cxemoil 126 BO30YXKAEHHUS CBETOH3IIYYAIOLIETO
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3JIeMEHTa Ha OCHOBE MH(popmanuu o0 ucrouHuke 102 371eKTPONMUTAHUSA, MONYyUYEHHONH HpU
IIOMOIIY CBSI3U C UHTETPaJbHON cxeMol 124 n3MepeHus: OCTaTOYHOIO YPOBHS U 0OecreueHus
U3JIy4€HHs CBETA, CBETOM3IIYHAOLIUM 3JIeMeHTOM 138, B 3apaHee 3aJaHHOM pexXuMe. ITO XKe
OTHOCHUTCSI M K OCTaJIbHbIM YBEIOMJIEHHSIM, ONMHCAHHBIM HIDKE. [IpenmnodruTenbHo, 4ToObI
yBeIOMIIEHHE 00 YPOBHE 3apsAKH BITOJHAJIOCH JIMIIh HA ONPEIEIEHHOE BPEeMsI.

[0120] S715 —»3To »Tam 3amycka OCTalbHBIX Omepanuii (Ha3bIBAEMbIX Jajiee
«BCTIOMOTATEJIbHBIMH  OTNIEPALIMSIMUY), BBIMOJHAEMbIX MapaJJIeIbHO OCHOBHBIM ONEparHsiM
700. BcrioMoraTesibHbIE ONEpalyy, 3ayCKaeMble Ha JaHHOM 3Tare, OyayT ONMUCAHbI HIDKE.
Crenyer OTMETHUTb, YTO BBIIIOJHEHHUE BCIIOMOTATEJIbHBIX ONEPaLUi MOKET OBITh OCTAHOBJICHO,
xoraa Onok 118 ympaBieHus: mepexoanuT B OPYroil pexuM. DTO Ke OTHOCUTCS U K APYTUM
BCIIOMOTI'aTEJIbHBIM ONEepPALUsIM, ONTUCAHHBIM HUXKE.

[0121] S720 siBnsieTcst 3TAIOM OINpEneNIeHUs, POIIJIO JIM 3apaHee 3aJaHHOE BPeMs, Ha
OCHOBE 3Ha4€HMs EPBOro Taiimepa. Eciaun onpeaeneno, 4ro 3apaHee 3aJaHHOE BPEMsI ITPOLILIO
(«1a» Ha sTane S720), 6mok 118 ynpasnenus nepexoaut B pesxkum SLEEP («con»), a eciiu HeT
(«Her» Ha stane S720), nepexoasaT K BbITOJHEHHIO 3Tamna S725.

[0122] S725 —»53TOo 3Tan mNoOma4yu YOPABISIIOLIErO, HEHArpeBaroLIero, MUTAHUS
NEPEMEHHOr0 TOKa HAa OMMCAHHYIO Bhllle mnocienosaTenbHyro RLC-cxemy, T.e. cxemy ans
WHAYKTUBHOIO Harpesa TOKonpueMHHKa 110, KOTOPBIN ABJISETCS IO MEHbIIEH Mepe 4aCThbHO
aspososieodpasyromiero martepuana 108, u u3mepeHust uMmenanca nociaenoareabHoii RLC-
cxembl. HeHarpesaroiee muTaHue MepeMEHHOrO TOKa MOXKET (POPMHUPOBATHCS MPH MTOMOLIH
BBIKJIFOYEHHUSI NepekirouaTens i, BKIOYEHUs nepexsoyarens Q2 U 3aTeM NepeKIOueHUs
nepexiouarenss Q3. Cpennee, wiu IelCTByOIlee 3HA4YEHHE 3HEPrHH, IOJAaBaeMOH Ha
nocnenoBatebHyl0o RLC-cxeMy 3a cdeT mojjauu HEHarpeBarollero MUTAHUS MEePEMEHHOIO
TOKa MEHbIIE, 4YeM CpefHee, WIM AEHCTBYIOLIee 3HAY€HUWE SHEPruM, MOJaBaeMON Ha
nocnenoBatenbHyro RLC-cxemMy npu nojade HarpeBaroLero NUTaHus NEPEMEHHOr0 TOKa, YTO
Oynet onucano nanee. Cienyer OTMETUTD, YTO B MPEATIOUYTUTENILHOM CITydae HEHarpeBarolee
NUTAHUE IEPEMEHHOT0 TOKa UMeeT 4acToTy fo pesoHaHca nocienosarenbHOil RLC-cxeMbl.

[0123] CnenyeT OTMETUTD, YTO HEHATPEBAIOLIEE JICKTPOIUTAHUE TTEPEMEHHOTO TOKA
MOJAIOT MCKJIIOUUTENBHO JUIsl W3MepeHus uMienaHca nocienoBatenbHoil RLC-cxeMsl.
COOTBETCTBEHHO, MMOJa4a HEHArPEBAIOINEro IMUTAHUSA TEPEMEHHOTO TOKAa MOXKET OBICTPO
MPEKPAIlaThCs MOCE MOJTYYEHUs AAHHBIX AJI1 U3MEPEHHs MMIEAAHCA IOCJIEeNI0BaTEIbHON
RLC-cxempl (Hanpumep, aeicTByromero 3HaueHuss VRMS HanpspkeHHs W EHCTBYIOIIETro

3HaueHuss IRMS Toka, usMepsiembix cxemoil 134 usmepeHus HampsbkeHHs U cxemoul 136
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U3MEPEeHHsI TOKAa COOTBETCTBEHHO (omucaHHbiMU Huxke)). C Apyroil CTOpoOHBI, momava
HEHATrpeBaloLIero MUTAHUS NIEPEMEHHOIO TOKA MOKET MPOAOJIKATHCS [0 3apaHee 3aJaHHOIO
MOMEHTa BpPEMEHHM, HampuMmep, 10 mepexona Omoka 118 ympaBieHus B APyrod pexum.
IIpexpalnenue nogauy HEHArPEBAOLIErO MUTAHUS IEPEMEHHOTO TOKA MOXKET OCYILLECTBIIATHCS
IIPY MOMOIIH BBIKJTIOUEHHs NepekirodaTesis Q2, 0CTAaHOBKH NEpeKIIoueHus nepexmoyaTens Qs
U BBIKJIFOUEHUs nepekiirodarens Qs, wim oboumu >tumu Metogamu. Cieayer OTMETUTb, YTO
nepexirodaTesib Q1 B 3TOT MOMEHT BpeMeHHU Ha dtare S725 MokeT ObITh HCXOHO BBIKJIFOYEH.

[0124] S730 siBasieTcst 3TAroOM OMpPENENeHUs], SIBISIETCS] JTU U3MEPEHHBIM HUMIEAaHC
aHomanbHbIM. bnok 118 ympaBieHuss MoOxeT ONpeAeNATb, YTO HU3MEPEHHBI HMIIEAHC
AHOMAJICH, KOTZ1a U3MEPEHHBIN Ha 3Tare 725 nMIenaHc He MonagaeT B 1Uarna3oH UMIIEIaHCOB,
BKJIIOYAIOIIMI MOTPEeIlHOCTh H3MEpPEHUs U ONpEeAeNeHHbI Ha OCHOBE HMIIEAAHCa,
MU3MEPEHHOT0, KOTrJ]a OPUTHHAIBHBIA a3p030JIe00pa3yIOIIHA MaTepual KOPPEKTHBIM 00pa3om
BCTaBJIeH B ycTpolcTBO 100 MHAYKTUBHOrO Harpesa. Ecnm onpeneneHo, 4TO HUMIIEJAHC
aHomajieH («/la» Ha stanme S730), mepexoasT K BeITONHEeHUIO 3Tama S735, a eciu Het («Her»
Ha sTane S730), mepeXxonsT K BBIIOIHEHUIO 3Tana S745.

[0125] DTan S735 sBnsieTCs 3TAarIOM BBITIOJHEHUS 3apaHee 3aJaHHOMN OTepaliiy 3alUTh
OT OTKa3a. 3apaHee 3a/JlaHHasl OMepaLus 3allUThl OT OTKA3a MOXKET COJEP>KaTh BBIKIHOYECHUE
Bcex nepexsoyareseii Qi, Qx u Qs.

[0126] Dtan S740 —»5TO 3Tanm NpenOCTaBiI€HUE MOJIb30BATENIO 3apaHee 3aJaHHOIO
yBenomiieHust o0 ommuodke. ITocne stama S740 Onok 118 ynpaBneHHS MEPEXOAUT B PEXKUM
ERROR («omubkay») ayisi BBINOJIHEHHS 3apaHee 3aJaHHbIX onepanuii npu omuodke. OT™Mernm,
4TO KOHKpeTHble omepauuu B pekume ERROR («omubka») B HAcTOsIIEM AOKYMEHTE He
OTIHCAHBI.

[0127] Otan S745 siBnsieTcst 3TanioM onpeneneHus, ObuT 1 OOHAPYKEH TOKOMTPUEMHHK
110 Ha ocHOBe wumnenaHca, usMmepeHHoro Ha dtanme S725. Crnegyer OTMETUTb, UTO
oOHapykeHne  TokompueMHuka 110  MokeT  TpakToBaThCs ~ Kak  OOHapy)KeHUe
asposoneodpasyromero marepuana 108, conmepskamero tokonpueMHuk 110. OOHapykeHHe
TokonpuemHuka 110 Ha ocHOBe uMnienanca OyaeT pacCMOTPEHO HIKE.

[0128] DTtanm S750 siBasieTcst 3TANOM OMpPENeNIeHUs], PaBHO JI JOCTYITHOE KOJIMYECTBO
CTepkHell mo MeHblleld Mmepe enuHuie. Ecnu omnpeneneHo, YTO TOCTYIMHOE KOJIUYECTBO
cTep>kHell paBHO Mo MeHbIneil Mepe enunule («/la» Ha sTane S750), 6xok 118 ympasneHus
nepexonut B pexxuM PRE-HEAT («mipenBaputenbHbIil Harpesy), a ecinu HeT («Her» Ha sTane

S750), nepexonAT K BBINOJHEHUIO 3Tamna S755.
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[0129] Dtan S755 —»3TO 3Tanm OpenoCTaBieHUE MOJb30BATENIO 3apaHee 3aJaHHOTO
YBEIOMJIEHHSI O MaJIOM OCTATOYHOM O0OBEME SHEPTUH, YKA3bIBAIOLIEr0 Ha TO, YTO MCTOUYHUK
102 snexTponuTaHus UMEET MaJIblii OCTaTOUHBIN 00beM sHeprui. Ilocie stana S755 6ok 118
ynpasnenus nepexoaut B pexxuM SLEEP («cony).

[0130] B cooTBETCTBHH C MOCIEAYIOLIMM OMUCAHUEM a3PO30JIe00Pa3YIOLIHI MaTepHal
108 wuHAYKTMBHO HarpeBaloT 1npu nomoumu onepaunii B pexume PRE-HEAT
(«peBapuTENTbHBIN HATPEBY ), K KOTOPOM MOKET OBITh BBITTOJIHEH NIepexox mocie stamna S750.
To ecTtp, B COOTBETCTBUM C OCHOBHBIMU onepanusiMmu 700 MoxeT ObITh peanu3oBaH
aBTOMATUYECKHI MHIAYKTHUBHBIA HarpeB a’posojeobpasyromero marepuana 108 mocie ero
BCTaBKU B kopnyc 101.

[0131] Dwur. 24 mnpencrapinsieT Cco0ol OJIOK-CXeMy aJrOpuTMa, MOAPOOHO
WJUTIOCTPUPYIOIIYIO MEPBbIE BCrIoMoraTeabHble oneparuu 800, 3amyckaembie Ha 3Tane S715,
IpY BBITOJHEHNN OCHOBHBIX oneparuii 700 B pexxume ACTIVE («akTuBHOY).

[0132] DTan S810 — 3T0 3Tan onpexnenenus, Obuia u OOHApYskeHa 3apaHee 3alaHHas
onepauus ¢ kHonkod 128. OTMeTuM, 4TO MPUMEPOM 3apaHee 3alaHHOI ONepaluy Ha 3Tare
S810 mosker ObITh KpaTkoe HaxkaThe Ha KHOmMKYy 128. Ecim ompeneneHo, 4ro oOHapyskeHa
3apaHee 3aaHHas onepanus ¢ kHonkoi 128 («/la» Ha stane S810), mepexonsT K BBINIOTHEHUIO
stana S820, a ecnu He oOHapy:xeHa («Her» Ha sTane S810), Bo3Bpamatores k stamy S810.

[0133] Otan S820 — 370 3Tan cOpoca mepBOro TaiiMepa M BO3BpATa €ro 3HAYEHUsS K
UCXOAHOMY. AJIBTEPHATHBHO JAHHOMY BapUAHTY OCYIIECTBJICHHs HACTOSINETO H300peTeHMs,
3HAYEHHE MePBOro TaiiMepa MOXKET ObITh NPUOIMIKEHO K ICXOAHOMY 3HAUEHUIO, WM 3apaHee
3aJaHHBIE MOMEHT BpeMeHH Ha stane S720 mMoxeT ObITb OTOABUHYT OT 3HAYEHHsI MEPBOTO
Taiimepa.

[0134] Dran S830 siBnsieTcst STANIOM YBEAOMIICHUS MOJIb30BATENsI 00 YPOBHE 3apsiAKH
uctounuka 102 snextponuranus. [Tocie sTama S830 MokeT OBITH BBITIOJHEH BO3BPAT K 3TAITy
S810.

[0135] B cootBercTBHM ¢ OcHOBHBIMU omeparusimu 700 6ok 118 ynpasieHust MOXKET
nepexonuth B peskuM SLEEP («con»), korna nocie nepexona B pesxkuM ACTIVE («akTuBHOY)
NpPOWAET 3apaHee 3aJaHHOE BpPEMsl, TOrAa KaK B COOTBETCTBUU CO BCIIOMOIaTEIbHBIMHU
onepauusiMu 800 MONB30BATENb MOXKET OBbITH MOBTOPHO YBEAOMJIEH 00 YpPOBHE 3apsiiKH
ucrounuka 102 snexrporutanus, U nepexoxn B pexkxuM SLEEP («coH») MoOXeT ObITh OTIIOKEH

IIPY MOMOLIY BBIMOJHEHUS 3apaHee 3alaHHON ONepaluu ¢ KHONKOM 128.



33

[0136] dur. 9 mpencrasisier coboOi OJNIOK-CXeMy alTrOPUTMA, HWUTFOCTPUPYIOLIYIO
BTOpBIE BCIOMorarenpHble onepauuu 900, 3amyckaemble Ha 3tane S715, mpu BBINOJHEHUU
ocHoBHbIX onepauuii 700 B pesxkxume ACTIVE («akTuBHO»).

[0137] Dran S910 comepxwuT ompeneneHue, OOHAPYKEH JIU 3apsSAHbIA HCTOYHUK
SNIEKTPONUTAHUSL KAK TMONKJIOYEHHBIH K 3apsimHomy Osoky 116 snextponurtanusi. Ecnm
OTPEeNEeNIEHO, YTO MOAKIIUYEHUE 3apsAHOr0 MCTOYHHMKA HJIEKTPONUTaHus OOHapyxkeHo («da»
Ha stane S910), 6ok 118 ynpasnenus nepexonut B pesxkuM CHARGE («3apsinkay), a ecnu He
obHapy:xkeHo («Her» Ha stane S910), Bo3Bpamarotcs k atany S910. Anajorudno stamy S410
O6mok 118 ynpaBineHHs MOXET OMpPEAeNsATb, OOHAPYKEHO JIUM MOINKIKYEHHE 3apsiTHOTO
MCTOYHMKA 3JIEKTPOMUTAHUS Ha OCHOBE OMMCAHHOIO Bblllle U3MepUTenbHoro cursaita VBUS.
Crnenyer ormerutsb, uto npu nepexone pexkum CHARGE («3apsimka») mpennouTHTEIBHO,
yTo0OBI 610K 118 ynpasneHus Beikirouan sce nepexirouarend Qr, Q2 u Qs.

[0138] B cooTBeTCTBHM CO BTOPBIMH BCIIOMOTaTeIbHBIMH onepaunsMu 900 6mok 118
ynpasieHusi aBromatuuecku mnepexomur B pexkum CHARGE («apsinka») B oTBeT Ha
Oo0OHapy>KeHHe TOro, YTO ObUT MOAKIIIOUEH 3apSAHbIN HCTOYHHK 3JIEKTPOITUTAHUS.

[0139] @ur. 10 npencrasisier coboi OJIOK-CXEMY aITOPUTMA JISI OJHOTO U3 TPUMEPOB
(ocHOBHBIX) omneparuii 1000, BeinonHseMbix 6nokoM 118 ynpasnenus B pesxkume PRE-HEAT
(«npenBaputenpHbIil HarpeBy»). OcHoBHBIE oneparun 1000 MOryT 3amyckaTbCsl B OTBET Ha
nepexon Onoka 118 ynpasnenust B pexkum PRE-HEAT («npenBapuTeNbHbII HArpeB).

[0140] Dran S1010 siBisieTcst 3TaroM BBITIOJHEHHSI YIIPABJIEHUS ISl Hadajla MoJgadu
HAarpeBarolIero IMHUTAaHUS [EPEeMEHHOro ToKa Ha nocienosarenbHyto RLC-cxemy.
HarpeBaromee mnuTaHue NEPEeMEHHOrO0 TOKAa (POPMUPYIOT TPHU TOMOILIU BBIKJIFOYCHUS
nepekroyaress Q1, BKIIOUEHUs nepekyrouatens Q2 U 3aTeM MepeKsIFoUeHHs MePeKIouaTes
Qs. Cpennee, unu neiicTByrOlee 3HAUEHHE HHEPrUH, MOAABa€MON Ha IOCJIENOBATENbHYIO
RLC-cxeMy 3a cueT nojgauu HarpeBarolero NUTaH!s IEPEMEHHOrO TOKA BBILIE, YEM CpeIHee,
WIN AeUCTBYIOlee 3HaUE€HUE SHEPIuy, nojgasaeMoi Ha nocnenosarenpHyto RLC-cxemy npu
10Jlaue OMMCAHHOIO BhIIIE HEHArPEBAOIIEro MUTAaHUsS IEPEMEHHOTO TOKa.

[0141] Dran S1020 —3T0 3Tam 3amycka OCTaJbHBIX (BCIIOMOTATENBHBIX) OMEpaLi,
BBINIOJIHAEMBIX MapajuleIbHO OCHOBHBIM omnepauusm 1000. BcenomorartenpHble onepanyu,
3aIrycKaeMble Ha TJaHHOM 3Tarie, OyayT ONMUCAaHbI HUXKE.

[0142] Dtan S1030 — 3T0 3Tam BBINOJHEHUS ONEPALUi, CBSI3aHHBIX ¢ OOHAPYKEHHEM
tokorpueMHuka 110. Dot sTan Oyner onucad Huxke. OH CONEPIKUT IO MEHbLIEH Mepe 3Tarl

U3MepeHUst umrenanca rnocienosareapbHoit RLC-cxemsl.
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[0143] Oran S1040 sBasercs 3TanoM MOJNyYeHUsl TeMIepaTypbl TokonpueMHuka 110
WIN TI0 MeHbIIEH YacTH TeHepUPOBaHHUA NEPEMEHHOro TOKa (najee, Ize 5TO YMECTHO,
«TeMmepaTypa TOKONPHEMHHKa») Ha OCHOBE HMIEfaHCa, U3MepeHHoro Ha stame S1030.
ITonyuenune temneparypsl TokonpuemMaruka 110 Ha ocHOBe mmmenaHnca OyneT pacCMOTPEHO
Hwke. Crenyer ormerutb, yto 31an S1040 MokeT ObITh OMyLIEH B CIy4ae HCIOJb30BaHHSI
LIE€JIEBOTO UMIIEAAHCA IPEIBAPUTEIBHOIO HAIPEBa, COOTBETCTBYIOLIErO LIEJIEBOM TeMIIEpaType
npeaBapuUTebHOrO Harpesa Ha starne S1050 (ommcaH HUXKE), BMECTE LIEIEeBOI TeMIepaTyphbl
IIPEIBAPUTENIBHOTO Harpesa. B 3TOM ciydae MOJy4eHHBIM MMIENAHC U LEJE€BOH HMMIIEIAHC
NpeBapPUTEbHOTO HarpeBa CpaBHUBAIOT Ha aTane S1050.

[0144] Dtan S1050 sBnseTcs 3TAnoM OMNPEACNCHHs, NOCTHUIIIA JIM TOJyYeHHAs
TeMIlepaTypa TOKOIIPUEMHHUKA 3apaHee 3aJJaHHOM LeJIeBON TeMIepaTypsl NPeABAPUTEIbHOIO
Harpesa. Ecnmm omnpeneneHo, 4Yro Temmeparypa TOKONPUEMHMKA JOCTUIVIA LEJNIEeBOU
TEMIIepaTypbl peaBapuTenpHoro Harpesa («/la» Ha stane S1050), mepexoasT K BBITOJHEHUIO
srama S1060, a ecnu Her («Her» Ha stame S1050), BO3BpaImaroTCss K BBITOJHEHHIO STara
S1030. Cneagyer oTMeTHTbh, 4YTO Jaxe eciau nocie Havdana pexuma PRE-HEAT
(«penBapuTENBHBIN HArpeBy») MPOLLIO 3apaHee 3aJaHHOE BpeMsl, ISl MIOATBEPKACHUS TOTO,
YTO MPEABAPUTENBbHBIN HATPEB 3aBEPIIEH, MOXKET TpeOoBaThes pewenne «/la» Ha atane S1050.

[0145] Otan S1060 —»53TO0 »3Tanm YyBEeAOMJIEHUs TMOJb30BATENsl O TOM, HYTO
npeaBapUTENIbHBI  HarpeB aspos3ojieoOpasyromero Matepuana 108 3aBepiieH.  ITo
YBEIOMJIEHHE MOKET BBIMOMHTHCS npu nomou LED 138 unm npu nomornu BuOpoMoTopa,
mucriies U T.1. [locne stama S1060 6ok 118 ynpasnenus nepexonut B peskum INTERVAL
(«may3zay).

[0146] B cooTrBeTcTBUH ¢ OCHOBHBIMHU onepauusmMu 100 MoxeT ObITh peanu3oBaH
NpeIBapUTENIbHBIN HArpeB a3po3osieodpasyroinero matepuana 108.

[0147] @ur. 11 npencrasisieT coboii OJIOK-CXeMy aITOPUTMA AJIsSE OJHOTO U3 MTPUMEPOB
(ocHOBHBIX) onepanuii 1100, BemonHsemMbx O1okoM 118 ynpasnenus B pexkume INTERVAL
(«may3a»). OcHoBHble omepaunu 1100 mMoryT 3amyckatrbcsi B OTBET Ha mepexox Omoka 118
ynpagnenus B coctosiare INTERVAL («may3ay).

[0148] Dtanm S1110 sBisieTcst 3TanOM BBIMOJHEHUS YIIPABJACHUS ISl MIPEKPAIleHUs
NOJlauy HarpeBarolllero NMUTaHUs IMEePEMEHHOro TokKa Ha nocienoBaTenbHyro RLC-cxemy.
IIpexpalnieHue nofayvy HEHArPEBAOLEro MUTAHNS IEPEMEHHOTO TOKa MOXKET OCYILECTBIISIThCS

IIPU MMOMOILY BBIKJIFOUEHUS Nepekmodarens Q1, OCTAHOBKU NEpeKIIoueHus nepexrouarens Q3
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U BBIKJTIOUEHUs nepekrovarens Qs, i odoumu stumu Merogamu. CieayeT OTMETUTb, YTO
nepeximoudaress Q2 B 3TOT MOMEHT BpeMeH! Ha 3tane S1110 MoskeT ObITh HCXOTHO BBIKIIFOUEH.

[0149] Oran S1120 — 370 3Tam 3amycka OCTalbHBIX (BCIIOMOTATENbHBIX) ONEpaLui,
BBIMNOJHAEMbBIX MapajuIeIbHO OCHOBHBIM omepauusMm 1100. BcnomoraTenbHble onepauu,
3arycKaeMble Ha JaHHOM 3Tane, OyayT OMHCaHbl HUXKE.

[0150] DTan S1130 — 3T0 3Tam OCYIIECTBICHUS YITPABJIEHUS TAKUM 00pa3oM, YTOOBI HA
nocnenoBatenbHyr0o RLC-cxeMy mopaBaioch HeHarpeparolee MUTaHue MepeMeHHOro Toka U
ObLT M3MepeH uMnenaHc nociaenosarenbHoil RLC-cxeMbl. DTOT 3Tam MOXKeT ObITh aHAJIOTHYEH
stamy S725 ocHoBHbIX oneparuii 700 B peskume ACTIVE («axkTuBHOY).

[0151] DTtan S1040 sBasercst 3TanoM MOJy4YEHHUs TEMIIEpaTypbl TOKOIPHUEMHUKA Ha
OCHOBE M3MepeHHOro umrnenanca. Cienyer otMeTuTh, uto dTan S1140 MoxeT ObITh OMYIIEH B
cllydyae MCMOJb30BAaHUS LIEJIEBOr0 HMIIEAAHCAa OXJIAXKIEHHUS, COOTBETCTBYIOIIErO LeJIeBON
Temreparype oxjaxknaeHus Ha stane S1150 (ommcaH HIDKE), BMECTE LIEIEBOH TeMITepaTyphl
OXJlaXxAeHus. B 3TOM ciydae MoOJyd4eHHBIM HUMIEAAHC M LEJEBOM HMMIENAHC OXJIAXKACHUS
cpaBHUBaOT Ha 3Tane S1150.

[0152] Dtan S1150 sBnsercss >TamoM OMNpEeAeNeHHs, NOCTUINIA JIU TOJyYeHHAas
TemrnepaTypa TOKONPUEMHHKA 3apaHee 3aJaHHOM LeJIeBON TemIepaTypsl oxnaxaeHus. Ecnu
OTIpEeAEIEHO, YTO TEMIIEPaTypa TOKONIPUEMHHKA JOCTUIIIA LIEJIEBOM TEMIIepaTypbl OXJIAXKAECHUS
(«a» na sTane S1150), 610k 118 ynpasnenus nepexoaut B pexkuM HEAT («Harpesy), a eciu
HeT («Het» Ha sTane S1150), Bo3Bpawmarorcs k BeinosHeHuto stana S1130. Cnenyer oTMeTHTh,
yro naxe ecnu nocie Havyanma pexkuma INTERVAL («maysza») mpouuio 3apaHee 3aaHHOE
BpeMsi, IS TOATBEPKIEHHSI TOTO, YTO OXJIAXKIEHHE 3aBEPIIEHO, MOJKET TPeOOBATHCS peIleHue
«Jla» Ha stane S1150.

[0153] B pesxxume PRE-HEAT («npenBapHuTebHbIA HATPEeB») TOKOMPUEMHUK OBICTPO
HArpeBaroT JJIs OBICTPO mogayuu aspo3oiisi. C Apyroi CTOPOHBI, TAKOH OBICTPBIN HATPEB HECET
pucku GOpMUPOBaHHS H30BITOUHOTO 0O0BeMa a3p030ist. COOTBETCTBEHHO, 33 CUET BBITIOJTHEHHSI
pexxuma INTERVAL («may3a») nepen peskumom HEAT («Harpes») dopmupyembiii o0beM
asposous noce 3aBepiuerns pexkuma PRE-HEAT («npenBapurenbHbIil HAarpeB») MOXKET ObITh
crabmnmsupoBaH Uit BbimonHeHust pexkuma HEAT («Harpes»). [pyrumum crnoBamu, B
COOTBETCTBUM C  OCHOBHbIMM  omepauwsamu 1100  mpeaBapuTenbHO — HArpeTbid
asposoneodpasyrouuii Mmatepuan 108 mosker oxnaxknarecs nepexn pexkumom HEAT («Harpesy)

C LeJbI0 CTabMITbHOTO (POPMHUPOBAHUS A3PO30JISL.
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[0154] @ur. 12 npencrasisietr coboi OJIOK-CXeMy aJITOPUTMA JIsE OJHOTO U3 MTPUMEPOB
(ocHoBHBIX) omeparmii 1200, BeinonHseMbix OnokoM 118 ympasnenust B pexxume HEAT
(«HarpeB»). OcHoBHbIe onepaiuu 1200 MOryT 3amyckaTbCsi B OTBET Ha mnepexoxa Onoka 118
ynpasnenusi B pexxuM HEAT («Harpesy).

[0155] Dtanm S1205 — 310 3Tanm 3amycka BTOPOTo TaiiMepa.

[0156] Dran S1210 —3T0 3Tam 3amycka OCTaJbHBIX (BCIIOMOTATENIbHBIX) ONEpPaLUii,
BBINIOJIHAEMBIX MapajuleIbHO OCHOBHBIM omnepauusm 1200. BcenomorartenpHble onepanyu,
3arycKaeMble Ha JAHHOM 3Tare, OyayT ONMUCAaHbI HUXKE.

[0157] Dram S1215 siBnsieTcst 3TAroM BBIMOJTHEHHUST YIPABJICHUS IS HA4asla MOJaqH
HarpeBarollero NUTaHus NePEMEHHOro ToKa Ha nocienosarenbHyo RLC-cxemy.

[0158] DTanm S1220 — 3T0 3Tam BBIOJHEHUS ONEPALUi, CBSI3AHHBIX ¢ OOHAPYKEHHEM
tokorpueMHuka 110. DToT 3Tanm Oyner OmMuUCaH HIJKE, OJHAKO MOXKHO OTMETHTb, YTO OH
COJIEP>KUT IO MEHbIIIEH Mepe Tal U3MEPeHUsl UMIieiaHca nociaenosarenbHoi RLC-cxembl.

[0159] Dtan S1125 siBnsieTcst 3TarioM MOMYy4YEHUs] TEMIEPATYPbl TOKOMPUEMHUKA Ha
OCHOBE UMIleflaHca, u3MepeHHoro Ha 3Tane S1220. Cnenyer oTMeTUTD, uTo 3Tan S1225 moxer
OBITH OIYIIEH B CIy4ae HMCIIOJb30BaHMs LIEJIEBOrO MMIIEIaHCA HArpeBa, COOTBETCTBYIOLIETO
1[eJIeBOH TemmiepaType Harpesa Ha stare S1230 (onmucaH HUXe), BMECTO IIeJIEBOI TeMIIepaTyphbl
Harpesa. B 3ToM ciyuyae noay4eHHbINH UMIIEAAHC U LeJeBO UMIIEIaHC HarpeBa CPaBHUBAIOT
Ha sTane S1230.

[0160] Dtan S1230 sBasieTcst 3TanoM ONpeAeSieHUs,, NOCTUIJIA JIU TOJydeHHas
TeMIlepaTypa TOKOIPHUEMHUKA IO MEHBLIEH 3apaHee 3aJaHHON LEeJeBOH TeMIlepaTyphl
HarpeBa. Ecnu ompeneneHo, 4To TemIieparypa TOKONPHUEMHHKAa IOCTHUIJIA 1O MEHBIIEH
1eneBoli Temrieparypbl Harpea («Jla» Ha stame S1230), mepexomsaT K BBIMOJHEHUIO dTara
S1235, a ecnu Het («Her» Ha 3Tane S1230), BO3BpaIaroTCs K BBIMOJHEHHIO dTama S1240.

[0161] Dtan S1235 sBnseTcs 3TaroM OCYLIECTBJICHUs YIIPABIECHUs ISl IPEKPALIeHUSI
MOJIauM HarpeBarollero MUTaHUs MEepeMeHHOro TOKa Ha mocienosaTenbHylo RLC-cxemy u
3aTeM OXUAAaHMs B TEUEHHUE 3apaHee 3aJlaHHOTO BpEMEHH. DTOT dTall MpeAHa3HaueH s
BPEMEHHOI'O TpEKpalleHHs] IOAaud HarpeBarollero MHTaHWUs IE€PEeMEHHOro TOKa Ha
nocnenoBatebHyt0 RLC-cxeMy U MOHMXKEHUs TeMmIepaTypbl TokompueMmHuka. Kortopas
JNOCTHIJIA IO MEHBIIEH Mepe LIeIEBOU TeMITepaTyphbl HAarpeBa.

[0162] Dtanm S1240 —»3T0 »Tam ompeneseHus, ObLIO JIU YAOBIETBOPEHO 3apaHee
3a/laHHO€e YCJIOBUE OKOHYaHUs Harpesa. [IpuMepamu 3apaHee 3alaHHOTO YCJIOBHUSI OKOHYaHUS

Harpesa sABJIAIOTCA YCJIOBUC O TOM, YTO IMPOLLJIO 3apaHee 3aJaHHOC BPEMS, HA OCHOBE 3HAYCHMU
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BTOPOrO TaiiMepa; yClIOBHE O TOM, YTO OBLIO BBINOJHEHO 3apaHee 3alaHHO€ KOJIMYECTBO
3aTSDKEK € MCIIONIb30BAHUEM TEKYIIEro a’spo3ojieo0pasyromero marepuaia 108; win yciosue
WNJIM wn3 stux ycnoBuil. Crnoco® oOHapykeHHs 3aTshkku Oymer omucaH Hike. Ecnum
OTpeNeNIeHO, YCIOBHE OKOHYAHUs Harpesa BbimosiHeHO («/lay Ha stame S1240), nepexomsr K
BoIMOJIHEHHIO dTana S1245, a ecnu Her («Het» Ha stame S1240), BO3BpawalOTCs K 3TaIy
S$1220.

[0163] DTan S1245 sBnsieTcs 5TaNOM YMEHbIIEHHS JOCTYITHOTO KOJHUYECTBA CTePIKHEH
Ha equauLy. [locne stana S1245 6ok 118 ynpasnenus nepexoaut B pexxuM SLEEP («cony).

[0164] B cooTBeTcTBUM C OCHOBHBIMU OneparusiMu 1200 TemMniepaTypa TOKOPUEMHHKA
MOXET TOJAEPKUBATBCSI PABHOW 3apaHee 3aJaHHOW Temreparype sl (popMHPOBaHUS
a3p0o30Jis B TpeOyeMOM peKuMe.

[0165] Huxe OynmyT ommcaHbl OMEpanyy, BBHIMOJHSIEMbIE B OTBET Ha OOHapy KeHHE
ToxonpuemHuka 110, onucanHoe BbIle B CBSI3U ¢ OCHOBHBIMU onepauusiMu 1000 B pexxume
PRE-HEAT («mpenBapuTenbHbIil HAarpeB») 1 oCHOBHbIMU oneparusimu 1200 B pexxume HEAT
(«Harpes»).

[0166] Dur. 13A sBusercss ONOK-CXEMOH alropuTMa IJisi OJHOTO M3 TPUMEPOB
onepauuii 1300A, BBIMOMHIEMBIX B OTBET Ha OOHAapy keHHe TokonpueMHuka 110.

[0167] DTtan S1305 sBasieTcs 3TanoM U3MEpEeHUs UMIenanca nocuenosareapHoit RLC-
cxeMmbl. Crenyer OTMETUTb, YTO MMOJAYy HArpeBarOLIEro NUTAHHUsS MEPEMEHHOro TOKa Ha
nocienosatenbHyo RLC-cxemy HaunHaroT 10 oTana S1305.

[0168] Oran S1310 sBasiercss STanmoM  ompeAeneHus, ObuUl U OOHAPYXKEH
TokorpueMHUK 110 Ha ocHOBe u3MepeHHOro umnenaHca. Ecmu tokompuemuuk 110 Obut
oOHapyskeH Ha ocHoBe mmnenaHca («Jla» Ha stame S1310), To maHHBII NpUMep ONepaLUil
1300A 3aBepuiaeTcs, U BO3BpAaLIAlOTCS K OCHOBHbIM omepauusM 1000 uIu OCHOBHBIM
onepauusim 1200, a ecniu Her («Her» Ha sTane S1310), nepexoasr k sramy S1315.

[0169] Dtan S1315 siBnsieTcss 3TAaNOM MPEKPALIEHUs TTOAaYU HArPEBAOIIETO MUTAHUS
NEepPEMEHHOro TOKa Ha rnocienosarenbHyo RLC-cxemy.

[0170] DTan S1320 siBnsieTcss 3TANIOM YMEHBIIEHHS JOCTYITHOTO KOJIMYECTBA CTEPIKHEN
Ha eamHuny. Ilocne stama S1320 Omox 118 ynpasnenus nepexomut B peskum ACTIVE
(«aKTHBHOY).

[0171] B cootBercTBHU ¢ ipuMepoM onepauuii 1300A, korna aspo3oyeo0pa3yrommii
Matepuan 108 ynansroT BO BpeMsi MHAYKTMBHOIO HAarpeBa, WM aHAJOTMYHOWU ONEpaLuH,

WUHIYKTUBHBIM HAarpeB MOXKeT ObITb HpeKpalieH. JTO MO3BOJSIET MOBBICUTH OE€30MacHOCTb
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ycrporictBa 100 MHAYKTMBHOrO HarpeBa M CHHM3WUTb HEMPOAYKTUBHBIM DPACXOA OSHEPIUH,
HAaKOIUIEHHOM B ucTouHuke 102 snexTponuranus. B nononHeHue, B COOTBETCTBUM C MPUMEPOM
onepauuii 1300A, 6nok 118 ympapneHust yMeHbIIAET AOCTYIHOE KOJMYECTBO CTEPKHEH Ha
eNMHUIly, Koraa a’po3ojieobpasyromuii Matepuan 108 ynansrot. B pesynbrate, HanpspkeHue
ucToyHuKa 102 s51ekTponuTaHus MeAJIeHHEee JOCTUTaeT KOHEYHOTO HANIPSDKEHUS Pa3psiAKy WIN
npUOJINKAETCSI K HEMY, TIOCIIe OTPeONIeHUs] TOCTYITHOTO KOJIMYECTBA €IMHUL], YeM eCJIU Obl
JNOCTYIHOE KOJMYECTBO CTepkHed He yMeHbwanu. ClenoBaTeNpbHO, COKpallaeTcs
WHT€HCUBHOCTb U3HOCA UCTOYHUKA 102 371€KTpONMUTaHUS.

[0172] @ur. 13A sBasiercst OJIOK-CXEMOH airoputMa i eme OJXHOrO U3 MPUMEPOB
onepauuii 1300B, BBIMOSMHIEMBIX B OTBET Ha OOHapyskeHHne TokonpuemHuka 110. Hekotopeie
U3 3TarnoB B 5ToM npuMepe onepaunii 1300B naentuunsl npumepy onepauuii 1300A, npu 3Tom
HIDKE OyyT ONMUCaHBI OTIIMYHSL.

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

[0174] DTtan S1325 —3T0 3Tan npeaoCTaBICHUE MOJB30BATEINIO 3apaHee 3aAaHHOTO
yBeAOMJICHHsI 00 ommuOKke. DTO 3apaHee 3aJaHHOe yBeIOoMJIeHHe 00 OIIMOKe COOTBETCTBYET
HEYCIEeUTHOMY OOHapyXeHHI0 ToKompueMHuka 110 BO BpeMs MHOYKTHBHOTO HarpeBa U3 3a
CIIy4aifHOTO yAaJIeHusl a3po30jieodpasyromero marepuana 108, wim aHaIOruIHON CHTYAIIHH.
Taxoe 3apanee 3a7aHHOE yBEAOMJIEHHE OO0 OIIMOKH MOKET OBITh BBIMOJHEHO MPH MOMOIIU
LED 138 niu aHaoruuHOro yCTpoicTBa.

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

[0176] Dtanm S1335 —3T0 5Tan BBHIMOJHEHUS YIIPABJIECHUS] TAKUM 00pa3oM, 4TOObI Ha
nocnenoBatenbHyl0 RLC-cxeMy nmopaBaioch HeHarpearolee MUTaHue MepeMEeHHOro ToKa U
ObLT M3MepeH nmnenaHc nociaenosarenbHoil RLC-cxeMbl. DTOT 3Tam MOXKeT ObITh aHAJIOTHYEH
stamy S725 ocHoBHbIX oneparuii 700 B peskume ACTIVE («akTuBHOY).

[0177] Ortanm S1340 sBHsieTcss STAnoM  OMpenesieHus, ObUT JIM OOHApyKeH
ToxonpueMHuk 110 Ha oOcCHOBe wu3MepeHHOro wummnenanca. Ecau omnpeaeneHo, 4To
tTokornpueMHuK 110 oOHapyxeH Ha ocHoBe ummnenaHca («/la» Ha sraneS1340), nepexomar
BeInoTHeHHIO dTana S1350, a eciu Het («Her» Ha sTane S1340), mepexoasiT K BBIMOJTHEHUIO
stana S1345.

[0178] DTan S1315 siBnsieTcst 3TanoM BO30OHOBJIEHUS MOAAYX HATPEBAKOIIETO MUTAHHS
NEPEMEHHOTO TOKa Ha rocnenoBarenbHylo RLC-cxeMy, KoTopoe ObIIO MpeKpaleHo Ha 3Tare

S1315.
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[0179] S134S5 sBasieTcst 3TAoOM ONpeAEIeHUs], POLLJIO JIU 3apaHee 3aJaHHOE BpeMsi, Ha
OCHOBE 3HaU€HUs TPeThero Talimepa. Eciu onpeneneHo, 4To 3apaHee 3alaHHOE BpeMsl IPOILIIO
(«da» Ha sTane S1345), nepexoasr k BeinonHeHuto stana S1320, a ecniu Het («Her» Ha aTane
S1345), Bo3BpamaroTcs k stamy S1335.

[0180] ITpumep onepauuii 1300B Gyzner paccmoTpen Gosiee noapoOHO € TOMOIIBIO (U
14, xortopas mpexacraBisier coOOW rpaduk, OTpaKAIOIMUNA HM3MEHEHHs] TeMIepaTyphbl
ToKompreMHuKa. Ha rpaduke BepTUKambHAsE OChb COOTBETCTBYET TeMmIeparype, a
rOpPU30HTAJIbHASI — BPEMEHM.

[0181] Touka 1410 obOo3HauaeT 3apaHee 3aJaHHYIO IEJNEBYID TeMIepaTypy
MPEABAPUTENIBHOTO HArpeBa, OMUCAHHYIO BBILIE B CBSI3M C OCHOBHbIMH omnepauusiMu 700 B
pexxume PRE-HEAT («mpenBapuTeIbHBII HATPEBY ).

[0182] Touka 1415 obOo3Hauaer 3apaHee 3aJaHHYIO ILEIEBYID TeMIIEpPaTypy
OXJIQXX/ICHMs], ONMCAHHYIO BbIIIE B CBSI3M C OCHOBHbIMM omnepauusmu 1100 B pexume
INTERVAL («may3a»).

[0183] Touka 1420 obo3HavaeT 3apaHee 3aJaHHYIO LEJIEBYIO TEMIIEPAaTypy HArpeBa,
OTMCAHHYIO BBIIIE B CBsI3U ¢ OCHOBHBbIMHU omepaumsmu 1200 B pexxume HEAT («Harpesy).
Cnenyer OTMETHTb, YTO B COOTBETCTBUM C MOCJIEAYIOIIMM onucaHueMm, pexum HEAT
(«HarpeB») uMeeT nMpouib HarpeBa, COAEPKAIINI MHOKECTBO (a3, Ha KOTOPBIX IPUMEHSIOT
pasnuuHble LieNeBble Temmepatypbl HarpeBa. To ecth, Touka 1420 o0o3Ha4yaeT LEJIEeBYIO
TeMIIepaTypy Harpesa Ha nepBoi ¢ase npoduist Harpesa B pexxume HEAT («Harpesy).

[0184] UnTepBan 1430 obo3nauaet neprox peskuma PRE-HEAT («npenBapurenbHbIit
HarpeB»). To ectb, nepuon pesxkuma PRE-HEAT («mpenBapuTenbHbIiA HAPEB» ) 3aBEPLIACTCS,
NpUOJU3UTENBHO, KOT/Ia TEMITEPATypa TOKOIPHEMHHUKA TOCTUTAET 3apaHee 3aJaHHOH LIeIeBOi
TemnepaTypsl 1410 npeasapuTenbHOro Harpesa.

[0185] Unrepsan 1435 obo3nayaer nepuon pexkuma INTERVAL («may3a»). To ects,
nepuop pexuma INTERVAL («nay3a») HaunHaeTcs, TpUOIHU3UTENBHO, KOTAA TEMIIEpaTypa
TOKOIIPUEMHUKA  JOCTUraeT  3apaHee  3aJaHHOM  uenesol  Temmeparypsl 1410
NPEIBAPUTEILHOTO HarpeBa, U 3aBepllaeTcsl, KOrjaa TeMIepaTrypa TOKOIPUEMHUKA TOCTUTaeT
LeseBor Temnepatypsl 1415 oxnaxaeHus.

[0186] HntepBan 1440 obosnauaer mepuoxn peskuma HEAT («Harpes»). To ects,
nepuon pexkuma PRE-HEAT («mipenBapuTeNbHBIH HarpeB») HAUMHAETCS, NMPHOIM3UTEIBHO,

KOI7la TeMIepaTypa TOKONPHEMHUKA AOCTUraeT 3apaHee 3aJaHHOW IIeNeBOil TemmepaTypbl
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1410 oxnaxxneHus u 3aseplaercss B MOMeHT 1445 Bpemenu. Touka 1445 o3HayaeT MOMEHT,
KOTJIa yIOBJIETBOPEHO YCJIOBUE OKOHUYaHMs Harpesa (3tran S1240 ocHOBHBIX oneparmii 1200).

[0187] Touka 1450 o3Hauaer MOMEHT, koraa TokonpueMHuk 110 Oonee He MOXeT ObITh
oOHapyskeH, T.e., korma Ha starne S1310 mpumepa onepauuii 1300B He onpeneneHo, 4TO
TOKONIPHUEMHUK OOHapyskeH, Ha ocHoBe mmnenaHca («Her» Ha stame S1310). Touka 1455
O3Ha4YaeT MOMEHT, korjaa TokornpueMHuK 110 cHOBa MOKeT ObITb OOHApYIKeH, T.€., KOraa Ha
stanie S1340 npumepa omnepauuii 1300B omnpeneneHo, 4TO TOKONMPHUEMHUK OOHApy’KeH, Ha
ocHoBe umrnenanca («/la» nHa stane S1310). Marepsan 1460 obo3HauaeT nepuon, B TEUECHUE
KOTOpPOTO TOKONpHeMHUK 110 He MOkeT ObITh OOHApYIKEH.

[0188] B coorsercTBUM ¢ mpumepoM omepauuii 1300B, HecMoTpss Ha ciefgoBaHUe
npodIIF0 HarpeBa, B KOTOPOM OINpeselieHa 10 MeHbIIeH Mepe OHa LeJieBas TeMIepaTypa
HarpeBa, COOTBETCTBYIOLIAs IPOMEKYTKY BPEMEHH, YIPaBJIE€HUE WHAYKTHUBHBIM HAarpeBOM
MO3KET OCYILIECTBJISIThCS C JOMyLIeHHEeM TOro, 4rto Mexay stanoM S1315, rne 3asepiiaroT
WHIYKTUBHBIN Harpes, u 3TanoM S1350, rae BO30OHOBISIOT WHAYKTUBHBIM HArpeB, TaKKe
npouwio Bpemsi. [Ipodunes Harpesa, coorBeTcTBYrOMMI neproay 1460, korma TOKOMPUEMHUK
110 He MoxeT ObITh OOHAPYIKEH, MOXKET OBITH, IO CYLIECTBY, MPOMYIIEH.

[0189] ®ur. 13A sBisiercst OJIOK-CXEMOH airoputMma i eme OJHOTO U3 MPHUMEPOB
onepauuii 1300C, BeIMOMHIEMBIX B OTBET Ha OOHapy>keHne TokonpuemHuka 110. Hekoropsie
U3 3TanoB B 3ToM npumepe onepauuii 1300C unentuuns npumepam onepauuii 1300A nnu
1300B, npu 5TOM HIKe OYyAYT ONMHCAHBI OTJIMYUSL.

[0190] Dranm S1355 sBisiercst sTanoM oOHapyskeHus: TokonpuemMHuka 110 Ha OCHOBe
HU3MEPEeHHOTr0 UMIIEAaHca. DTOT 3Tan aHajorudeH stany S1310, omHaKO OTIMYaeTCst TeEM, YTO
nepexonat k stany S1325, ecnu He onpeneneHo, 4To TokonpueMHuk 110 oOHapyskeH («Her»
Ha stane S1355).

[0191] B mpumepe npouenyps 1300C nocne stana S1330 nepexonar k stamy S1360.

[0192] DTan S1360 siBRsieTcst 3TAaNIOM U3MEPEHHS UMIIenanca rnocyuenosareabHoi RLC-
cxembl. Jtan S1360 ananoruden stamy S1335, ogHako Ha sTane S1360 HEeT HEOOXOIUMOCTH
o0ecreynBaTh MOJa4y HArPEBAIOLIETO MUTAHUS MEPEMEHHOrO TOKAa Ha IMOCIENOBATEIbHYIO
RLC-cxemy. IlpnunHa 3akirodaercss B TOM, YTO B MOMEHT BpemeHu 3tana S1360 mopaua
HarpeBaroLIero NUTaHUsl IEPEMEHHOIO TOKA HE OCTAHOBJICHA.

[0193] Ortanm S1365 sBhsieTcss STanoM  OmpeneieHus, ObUT JIM OOHApYyKeH
TokonpueMHuk 110 Ha OCHOBE U3MEPEHHOI0 UMIIeZJaHCca. JTOT 3Tal aHanoruyeH stany S1340,

OJTHAKO OTJIMYAETCS TEM, YTO, €CJIM ONpeAeseHo, uTo TokomnpueMHuk 110 oOHapyxeH, Ha
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ocHoBe numnenanca («Jla» Hastane S1365), Bo3Bpawmatorcs k 3tany S1305, a Hecnu Het («Her»
Ha sTane S1355), nepexonaT Kk BeImogHeHUo stana S1370.

[0194] S1370 siBnsieTcst 3TAOM ONpPEAEIeHUs], TPOLLJIO JIU 3apaHee 3aJaHHOE BpeMsl, Ha
OCHOBE 3HaU€HUs TPEThEero TaliMepa. DTOT 3Tar aHajorudeH sramny S1345, oqHako oTin4aercs
TEM, YTO €CJIM OMpPENeNICHO, YTO 3apaHee 3ajaHHoe Bpems npouuio («Jda» Ha stame S1370),
nepexonsat k stamy S1315, a Hecnu Her («Her» Ha stame S1370), BO3BpaIarTCs K 3TAIy
S1360.

[0195] ITpumep oneparuii 1300C OGyner paccmoTpeH Oosiee MoAPOOHO C TOMOIIBIO (DU,
14. Tanee OynyT omucaHbl OTIIMYHS OT MPENIISCTBYIOLIETO OMMCAHUS MpPUMEpa Onepaunui
1300B.

[0196] Touka 1450 o3HauaeT MOMEHT, koraa TokonpueMHuk 110 Gonee He MOXkeT ObITh
oOHapyskeH, T.e., korma Ha starne S1355 mpumepa onepanmii 1300C He ompeneneHo, YTO
TOKONPUEMHUK OOHapyskeH, Ha ocHoBe mmnenanca («Her» nHa stame S1355). Touka 1455
O3Ha4aeT MOMEHT, Korjaa TokonpueMHUK 110 cHOBa MOxeT ObITh OOHApYKeH, T.e., Korua Ha
stanie S1365 mpumepa omnepauuii 1300C onpeneneHo, 4TO TOKONPHEMHUK OOHApy’KeH, Ha
ocHoBe nmnenanca («/la» ua starne S1365).

[0197] Kak ormeuanock Bbime, pexkuM HEAT («HarpeB») umeer nmpoduiip Harpesa,
cofiepKalfi MHOKECTBO (pa3, Ha KOTOPBIX NMPUMEHSAIOT pa3jIudHble LEJIEBbIE TEMIIEPATYPhI
Harpesa. [Ipu 5TOM oneparuy U3MEHEHHs LIeJIeBOH TeMIepaTypbl Harpesa B OOUH Wi Ooiee
MOMEHTOB BpeMeHH (Harpumep, starn S2115 Ha ¢ur. 21, onucaHHbIil HUXE) MOTYT BXOIUTbH B
coctas onepaumii B peskume HEAT («narpes»). Torna, B coorBerctBum ¢ npumepom 1300C
onepauuii, nepuox 1460, B xoropoMm TokonpueMHUK 110 He MoxeT ObITh OOHAPYKEH, He
BJIMSIET HAa YIIOMSIHYThIE OIMH WK O0Jiee MOMEHTOB BpeMeHH. [Ipu4nHa 3aKIIF0YaeTcsi B TOM,
yro onepauuu 1300C He BxmoyaroT 3Tanos S1315 u S1350 us npumepa onepauunii 1300B. To
€cTh, B cOOTBEeTCTBHH ¢ npumepoMm 1300C omepanuii, MOXKHO TOCTUYb TOTO, YTOOBI TEPHOA
1460, B xoTopom TokompueMHHUK 110 He MokeT ObITh OOHApy:KeH, He BJIHMSUT Ha OOLIYIO
JUTUTETFHOCT IPOQ MIISl HArPEBa.

[0198] @ur. 13D siBasiercst OJIOK-CXEMOH airopuTMa il eile OJXHOrO U3 MPUMEPOB
onepauuii 1300D, BeIMOMHSIEMBIX B OTBET Ha OOHApY KeHHe TokonmpueMHuka 110.

[0199] HekoTopsle u3 3Tanos B 3ToM npumepe onepaunii 1300C naeHTHYHBI IpUMepam

onepauuii 1300A, 1300B nmm 1300C npu 3TOM HIke OyAyT ONMUCAHBI OTJIUYHS.
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[0200] Dran S1375 ananoruued stamy S1340, omHAaKO OTIMYAETCS TE€M, UYTO €CIU
ompeneneHo, 4yTo TokompueMHHK 110 oOHapykeH, Ha OCHOBE HMIIENAHCA, MEPEXOmsT K
BBITNIOJIHEHUIO 3Tana S1385.

[0201] B mpumepe npouenyp 1300C nocne stana S1325 nepexonsar k aramy S1380.

[0202] DTtan S1380 sBnsieTcsi 3TamOM OCTAHOBKM BTOPOTO TaliMepa, KOTOPbIA ObLT
3amylleH, U 3amycka TpeTbero TtaiiMepa. OCTaHOBKAa BTOPOTO TaiiMepa TapaHTHPYET, YTO
3HAYEHHE BTOPOrO TakiMepa He Oyner yBeJIWYHMBATBCS C TEYEHHEM BpEMEHH. 1O ecTb,
NPUOCTAHABJIMBAIOT BBIOJHEHNUE MPO(UIISI HATPEBa.

[0203] Dtam S1385 — 310 3TAmN OMpeeneHus, ObLT I OCTAHOBJIEH BTOPOH TaiiMep. ITOT
3Tan MOKET OBITh 3TAnoM omnpeneneHus, Obu1 u BbinmosiHeH stan S1380. Ecnu onpeneneno,
YTO BTOPOM TaliMep ObLI ocTaHOBIIEH («/{a» Ha sTane S1345), mepexonsT K BBITOJIHEHHUIO STara
S1390, a ecnm ner («Her» mHa stame S1385), mpumep omeparuii 1300D 3aBepmaroT, u
BO3BpALIatOTCs K OCHOBHBIM onepanusamu 1000 win ocHOBHBIM onepauusm 1200.

[0204] DTtan S1390 — 3T0 3Tan nepes3amnycka OCTAHOBJIEHHOIO BTOpOro Taiimepa. Ilpu
nepes3anycke BTOpPOro TaliMepa €ro 3HAa4YeHHe CHOBAa VYBEJIMYMBAETCS CO BpPEMEHUM
OTHOCHTEJIbHO 3HAYE€HHsI, B KOTOPOM BTOPOM TaliMep ObLI OCTaHOBJIEH. TO €CTh, BHINOJIHEHNE
npoduiis HarpeBa BO30OHOBJISIETCS.

[0205] TIpumep omeparuit 1300D Oyner paccMoTpeH Oojiee MOAPOOHO € MOMOIIBIO
¢ur. 14. Tanee OyayT onmucaHbl OTJIMYNS OT NPEIIECTBYIOLIErO OMUCAHHS TPUMEpa OTepaLii
1300B.

[0206] Touka 1450 o3HauaeT MOMEHT, Koraa TokonprueMHuk 110 Gosee He MOXKET ObITh
oOHapyskeH, T.e., korma Ha starne S1375 mpumepa omepauuii 1300D He ompeneneHo, YTO
TOKOIIPHEMHUK OOHapy»KeH, Ha ocHoBe umrenanca («Her» na stane S1375).

[0207] To ectp, B cooTrBercTBUM € mpumepoMm ormepauuii 1300D, HecmoTps Ha
ciefoBaHue MPOQUIII0 HArpeBa, B KOTOPOM OIpeeNeHa 10 MEHbIIEH Mepe OnHa ILeJieBast
TEeMIlepaTypa HarpeBa, COOTBETCTBYIOIIAsl IPOMEXKYTKY BPEMEHH, YIIpaBlieHue UHAYKTHBHBIM
HarpeBOM MOXKET OCYIIECTBJIATBHCS C IOMYIIEHHEM TOro, uro Mmexay stamom S1315, raoe
3aBepILIAIOT MHAYKTHBHBINA HAarpeB, u 3tarnoM S1350, rae BO30OHOBJISIFOT MHAYKTHUBHBIN HATPEB,
BpPEMEHH He Mponwuio. B pesynprate BrInoIHEHNE MPOGUIIS HArPeBa MOXKET OBITH O CYLIECTBY
IIPEPBaHO.

[0208] @ur. 13E siBnsieTcst OJIOK-CXEMOH aJropuT™Ma JJIsi €Ile OJHOTO U3 MPUMEPOB

onepauuii 1300E, BbImonHsAEMBIX B OTBET Ha OOHapyxeHue TokonpuemHuka 110. HekoTopsie
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U3 3TanoB B 3ToM npumepe onepauuii 1300C naentuunel npumepam onepauuii 1300A 1300B,
1300C u 1300D, npu 3TOM HIKE OyIyT ONMUCAHBI OTIUYHSL.

[0209] Dran S1392 ananoruved stany S1340, ogHaKO OTIWYAETCS TEM, YTO, €CIU
onpeneneHo, uto TokonpueMHHK 110 oOHapykeH Ha OCHOBE HUMIIEAHCA, MEPEXOISIT K
BBINOJIHEHMIO 3Tana S1394.

[0210] DTan S1394 — 370 3Tamn onpeneneHus, ObUT JIU 3aNyIIeH TPETUN TaliMep. ITOT
STan MOKET OBITh 3TAnoM omnpeneneHus:, Obu1 iu BbinmosHeH dtan S1330. Ecnu onpeneneno,
4yTo TpeTuil Taiimep ObuT 3amymeH («la» Ha sTane S1394), mepexonsaT K BBITOJHEHHIO 3Tara
S1396, a ecnmu Her («Her» Ha stame S1394), mpumep onepanmii 1300E 3aBepmaror, u
BO3BpALIArOTCs K OCHOBHBIM onepanusamu 1000 win ocHOBHBIM onepanusm 1200.

[0211] S1396 siBnsieTcst 3TanOM BBITIOJIHEHHE 3apaHee 3aIlaHHBIX OMEPaLfii HA OCHOBE
3HAYEHHUs] TPEThEro TaiiMepa. 3apaHee 3aJaHHbIE OTePALIH MOTYT ObITh ONEPALIUSIMH, KOTOPBIE
YIIIMHAIOT OAHY WM Ooyee u3 MHOkectBa (a3 pekuma HEAT («HarpeB») Ha 3Ha4YeHHE
TPEeThero TaliMepa, T.e. IJINHY MEePHoAa, B TSYSHHE KOTOPOro TokonpreMHuk 110 He Mor ObITh
oOHapy>keH. To ecTh, Takue 3apaHee 3aJaHHbIe ONEePALIU MOTYT OBbITh ONeparusMU, KOTOPbIE
OTAAJSIOT 110 MEHbIIEeH Mepe OAWH MM 00Jiee MOMEHTOB BPEMEHU JJIsl U3MEHEHHsI LIeJIeBOI
TEMIIEpaTypbl HarpeBa Ha JJIMHY NEPHOAA, B T€UEHHE KOTOPOro TokomnpueMHuk 110 He mor
ObITH OOHAPYKEH. ITO MOXKET OBITh PEaTM30BAHO, HAIIPUMED, 33JePKKOH MOMEHTA BPEMEHH,
B KOTOPOM NPUHUMAIOT pelieHne o0 n3MeHeHnu Ha stane S2105 Ha ¢ur. 21, kotopsiii Oyner
omucaH Hwke. OTMETHM, YTO 3a1epKka (pasbl W/uiaK 3aaepKka MOMEHTa U3MEHEHHSI LIeIeBOH
TeMITepaTypbl HarpeBa He 00s3aTeNIbHO NOJDKHBI BBIIOJIHATHCS HAa AJIUTEIbHOCTD MEPUOAA, B
KOTOpoM TOKonpueMHuUK 110 He mor ObiTh OOHapykeH. daza WM MOMEHT BPEMEHH ISl
U3MEHEHUsI LIEJIEBOI TEeMITEpaTyphl HArpeBa MOTYT OBITh 3aepP KaHbl HA 3HAYSHHE, TOJYYEHHOE
B pe3yJbTAaTe BBINOJIHEHUS] TAaKOW OmMeparyy, Kak A00aBJIEHUS WIM BBIUMUTAHHS 3apaHee
3aJaHHOTO 3HAYEHHUsI U3 IJIUTEIbHOCTH NEPUOJA, B T€YEHNE KOTOPOro TokonpueMHuk 110 He
MoT OBITh OOHAPYIKEH, WIIN 3HAYSHHS, HE CBS3aHHOT'O C JUIUTEbHOCTBIO MEPHOAA, B TCUEHHE
KOTOpOTro ToKonpueMHUK 110 He Mor ObITh OOHApPYIKEH, U T.II.

[0212] [Tpumep onepanuii 1300E Oynet paccmoTper 6oee moapoOHO ¢ MOMOIIbIO (T,
14. Tanee OynyT ommcaHbl OTIMYHS OT MPENLIECTBYIOLIETO OMHCAHUS MpUMepa OmNeparuii
1300E.

[0213] Touka 1450 o3ragaer MOMEHT, koraa TokonpueMHauk 110 Gonee He MOXxeT ObITh
oOHapy>keH, T.e., korna Ha stane S1392 mpumepa omepanuii 1300E He onpeneneHo, 4To

TOKOIIPUEMHUK OOHapy»eH, Ha ocHoBe umrenanca («Her» na srane S1392).
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[0214] B coorBerctBuu ¢ mnpumepamu onepauuii 1300E MomeHT BpemeHu s
U3MEHEHHUs] LIEJIEBOM TeMIlepaTypbl HarpeBa MOTYT ObITh 3a/ep’kKaHbl B 3aBHCHUMOCTH OT
nepuona 1460 w3 srama S1392, korma asposoneoOpasyroumuil MaTepuaa HE MOT ObITh
oOHapyskeH, o 3tama S1392, xorma adposoneoOpasyroLuii MaTepual oOOHapYKeH CHOBA, U
COOTBETCTBEHHO, 3Ta (a3a npouis HarpeBa MOXKET ObITh CKOMIIEHCHPOBAHA, WM YAJIMHEHA.
To ectb, B coorBerctBum ¢ mpumepom 1300E omepaumii, MOXXKHO NOCTHYb TOTO, YTOOBI
IUTUTENLHOCTB PO HJIst HarpeBa ObLIa yBEIMYeHA B 3aBUCHMOCTH OT neproaa 1460, B KoTopom
TokonpueMHUK 110 He MOT OBITH OOHAPYKEH.

[0215] @ur. 15 sBnsiercss OJNIOK-CXeMOH ajroputMa, WUTOCTPUPYIOIIEH MpUMeEp
NEepPBbIX BCIOMoOraTenbHbIx onepaimii 1500, kotopsle 3anmyckaroT Ha 3Tane S1020 ocHOBHBIX
onepauuii 1000 B pexxume PRE-HEAT («npenBapurenbHblii Harpesy), stamne S1120 oCHOBHBIX
onepauuii 1100 pexxuma INTERVAL («may3a») wnum stane S1210 ocHOBHBIX onepaumii 1200
pexkuma HEAT («Harpes»).

[0216] Dram S1510 — 370 3Tanm onpeaeneHus, ObLIa JTU OOHApPYKEHA 3apaHee 3aaHHasI
orepauusi ¢ KHonkoi 128. 3apaHee 3amaHHasi oneparnusi MOXXeT ObITh aHAJIOTMYHON 3apaHee
3agaHHOM omeparuu Ha stamax S420 u S810 unum moxker omnuuarbes. OTMETHM, UTO
prMepaMu 3apaHee 3aJaHHON oreparuu Ha stane S1510 MoryT ObITh ATUTENIBHOE HaXKaTHe
WIN TIOCNIEIOBATENbHOCTh HaXaTH Ha kHomky 128. Ecnu onpeneneno, 4ro oOHapyskeHa
3apaHee 3a/laHHas onepanus ¢ kHonkoi («/la» Ha stame S1510), nepexoasar K BBIMOJHEHHIO
srama S1520, a ecnu He oOHapyskeHa («Her» Ha stane S1510), BozBpamatorcs k stamy S1510.

[0217] Dran S1520 siBusieTcss HTANOM BBITIOJIHEHUS YIIPABICHUS JJIsI TPEKpaIleHHs
MOJIa4M MUTAHUS IEPEMEHHOTro Toka. Eciu nepBbie BcrioMoraTeNnbHbIe MPOLeyphl 3amyLeHbl
Ha stane S1020 umm S1210, TO 3TO mMUTaHHE MEPEMEHHOIO TOKA SIBJISIETCS HArpeBaroLUM
MUTAHUEM IEPEMEHHOI0 TOKa, TOT[a KaK €CJIM MepBble BCIOMOrarenbHble onepauuu 1500
3anyuieHsl Ha sTane S1120, 3To muTaHuEe MEPEeMEHHOIO TOKas SIBJIIETCSl HEHArpeBaroLIuM
MUTaHUEM [IEPEMEHHOTO TOKA.

[0218] DTan S1530 siBnsieTcst 3TAaNOM YMEHBIIECHHS JOCTYITHOTO KOJTMYECTBA CTEPIKHEN
Ha eauHully. B coorBercTBMM CO BCnoMorarenbHbIMU onepauusmu 1500, korga nonmada
MUTAHWS TIEPEMEHHOTO TOKA OCTAHOBJICHA B PE3yJIbTATe OMepaluu MoJjib3oBaTess, 0ok 118
yIpaBJIEeHUs] YMEHbIIAET JOCTYIIHOE KOJMYECTBO CTepkHell Ha enuHully. B pesynbrare,
HanpskeHue UCTOUYHUKA 102 351eKTpONnUTaHUs MEeAJIEHHEee TOCTUTaeT KOHEUHOTO HAIPSKEHUs
Pa3pSAOKU WM IPUOIIDKAETCA K HEMY, TIOCIIE TTOTPeOIeHHs ZJOCTYITHOTO KOJIMYECTBA CTEPIKHEH

aspososieodpasyromero Marepuana 108, yem eciu Obl JOCTYIMHOE KOJIMYECTBO CTEPIKHEH HE
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yMmeHblann. CrnenoBaTelbHO, COKpAIlaeTCsl WHTEHCUBHOCTh HW3HOCA UCTOYHMKA 102
3JIEKTPOIMUTAHMUSL.

[0219] ®ur. 16 sBasiercs O10K-CXeMOH alropuTMa, WIUTIOCTPUPYIOLIEH MPUMeEpP BTOPBIX
BCIIOMOTaTebHbIX onepanuii 1600, koTopsle 3amyckaroT Ha Tane S1020 OCHOBHBIX OrnepaLuii
1000 B pexxume PRE-HEAT («npenBaputenbHblii Harpesy), stane S1120 OCHOBHBIX onepanuii
1100 pexxuma INTERVAL («nay3ay») mwnm stane S1210 ocHoBHBIX omneparuii 1200 peskuma
HEAT («Harpesy).

[0220] DTan S1610 siBisieTcst 3TAaNOM U3MEPEHUS TOKA Pa3psiaku. TOK pa3psiiKu MOKET
MU3MEPATHCS PU OMOIIU CXeMbI 136 u3MepeHus Toka.

[0221] DTanm S1620 siBAsieTcst 3TaOM OMpPENeNeHUs, SBJISAETCS JIU U3MEPEHHBIH TOK
Pa3psAOKU CIMIIKOM OonbIiM. Eciu onpeneseHo, 4To TOK paspsiaKy CIMIIKOM Benuk («Jlax»
Ha stane S1620), nepexonst k BeimoHeHUo 3Tana S1630, a ecnu Het («He» Ha sTane S1620),
BO3BpalnarTcs k stany S1610.

[0222] Dtan S1630 sBnsieTcsl 3TAnoM BBINOJIHEHUS 3apaHee 3aJaHHOW Orepalun
3aIIUTHI OT OTKa3a.

[0223] DTtan S1640 —3T0 3Tan mpeaoCTaBICHUE MOJB30BATENI0 3apaHee 3aJaHHOTO
yBenomiieHus 00 ommOke. 3apaHee 3aJaHHOE YBEOOMJIEHHE OO0 OLIMOKE COOTBETCTBYET
cnuimkoM donbomy Toky paspsiaku. [Tocne stanma S1640 6nok 118 ynpasienus mepexoanT B
pexum ERROR («omubkay). YBenomienne o6 ommoke MOKeT ObITh BBIITOIHEHO IPH ITOMOLIH
LED 138.

[0224] @ur. 17 sBmsieTcst CXeMOH, WJUIOCTPHPYIOINEH NPUHLIUI OOHAPY KEHUs
TokonpueMHuKa 110, KOTOpBIi SIBJISIETCS 110 MEHbINEH Mepe YacThi0 a’po30J1e00pa3yroIero
Mmarepuana 108, Ha OCHOBe UMIleJaHCa, U MPUHLUI MOJy4YeHUsl TEMIIEPATypbl TOKOIIPHUEMHUKA
110, KOTOpBIif SBNIIETCS TIO MEHbINEH Mepe a3po3oseodpasyroiiero marepuana 108, Ha ocHOBe
UMIIe/IaHCca.

[0225] Cxema 1710 — 5370 5KBHBalieHTHAs cxema s nocienoBateabHoll RLC-cxembl,
Korma aspososieodpasyromuii Mmatepuan 108 He BcTaBieH B ycTpoiictBo 100 HHIYKTHBHOTO
Harpesa.

[0226] L — 3Hauenne mHAYKTUBHOCTH nocienoaTenbHo RLC-cxembl. HecmoTpst Ha
TO, 4TO, CTPOTO roBOpsl, L sBJIsieTCsl COCTAaBHBIM 3HAYEHHEM U3 COCTABIISIFOIIMX UHAYKTUBHOCTH
MHOKECTBO 3JIEMEHTOB B rnocienoBarenbHoi RLC-cxeme, L Moxker ObITh paBHO 3HAUEHUIO

WHAYKTUBHOCTU UHAYKTOpaA 106.
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[0227] C2 — 3nHauenue emkoctu nociaeaosarenbHoi RLC-cxembl. HecmoTps Ha TO, uTO,
ctporo rosopsi, C2 sABiA€TCs COCTaBHBIM 3HAYEHUEM M3 COCTABJISAIOLIUX €EMKOCTH MHOXKECTBA
sneMeHTOB B mnocnenoBarenbHoll RLC-cxeme, C2 MokeT ObITh paBHO 3HAYEHUIO €MKOCTU
KoHaeHcaTopa 106.

[0228] Rcircuit — 3TO 3HaYeHHE conpoTuBieHus nociaenopareabHoi RLC-cxembl. R circuit
SIBJIIETCS] COCTABHBIM 3HAUE€HHEM U3 COCTABJISIOLINX COMPOTHBIICHUS MHOXKECTBA 3JIEMEHTOB B
nocnenosatenbHoit RLC-cxeme.

[0229] 3nauenust L, C2 u Rciruit MOTYT OBITH MOJyYEHBI 3apaHee U3 crienuduKamm
3JIEKTPOHHOT'O YCTPOMCTBA MJIM U3MEPEHBI 3apaHee SKCIIEPUMEHTAIBHO U COXPAHEHBI 3apaHee
B aMsATH (HE TIOKa3aHa Ha yeptexe) Oyoka 118 ynpasienus.

[0230] Umnenanc Zo nocnenoarenbHoit RLC-cxeMbl, Koraa aspo30s1eo0pasyromii
matepuan 108 He BcTaBiieH B yCcTpoicTBO 100 HHIYKTHBHOTO HATPEBA, MOXKET OBITh BBIYUCIICH
MIPY TOMOIIH MPUBEACHHOHN HIKE (POPMYJIBL.

[0231] [@opmymna 1]

2

1
Zy = Rgircuit + ((‘)L —E)Tz)

rie o —Kpyroras 4acTOTa IIUTaHUS MEPEMEHHOIO TOKa, IOJaBaeMOro Ha
nocienosatenbayto RLC-cxemy (o = 2zf; f — yacToTa nutanus nepeMeHHOTrO TOKA).

[0232] C nppyroii cropossl, cxema 1720 —»5TO »KBUBAJEHTHas CXeMa JJIs
nocienosatenbHoii RLC-cxembl, korma aspososneodpasyromuii Mmatepuan 108 BcTaBiieH B
ycrporictBo 100 mamyktuBHOro Harpera. Cxema 1720 ornmmuaercs ot 1710 wHanmuuem
pe3ucTuBHON coctaBisromeii Tokonpuemanka 110 (Rsusceptor), KOTOpPBIH SIBJISETCS IO
MEHbBIIeW Mepe 4YacThio a’posojieoOpasyromero wmarepuana 108, WMwmnemanc 7
nocienosatenbHoii RLC-cxembl, korma asposoneodpasyromuii Mmatepuan 108 BcTaBieH B
ycrpoiicTBo 100 MHIYKTHBHOTO HarpeBa, MOXKET ObITh BBIYMCICH MPU MOMOIIH PUBEACHHON
HIDKE (POpMYITBL.

[0233] [@opmymna 2]

2

2 1
Z = (Rcirmt't + Rsusceptur) + (&)L — ——E—)
Wi;
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[0234] To ectp, wumnenanc mnochepoBarenbHoi  RLC-cxembl,  korma
asposoneodpasyrouinii marepuan 108 BcraBneH B ycrpoiictBo 100 MHAYKTHBHOTO Harpesa,
BBILIIE, Y€M KOTZla OH He BcTaByieH. MiMnienanc Zo, koraa aspozoneodpasyromuii marepuan 108
He BCTaBjleH B ycTpolictBO 100 WHAYKTMBHOrO HarpeBa, M WMIENaHC Zo, KOrAa
aspozosieodpasyromuii Matepuan 108 BCTaBieH, MONYYarOT SKCIEPUMEHTAIBHO 3apaHee, U
MIOPOTOBOE 3HAYEHHUE, PACTIONOKEHHOE MEXy HUMH, COXPAHSIOT B MaMsTH (He NOKa3aHa Ha
yepTerke) Onoka 118  ympaBneHus. DTO MO3BOJSIET  OMNPENENsiTb, BCTABJIEH JIH
asposonieodpasyromuii Mmatepuan 108 B yCTpOHCTBO MHAYKTUBHOIO HArpeBa, T.e. OOHApYIKeH
au TokonpueMHHK 110, umcxomss W3 TOro, nNpeBbIIAET JU HW3MEPEHHbIH HMIENAaHC Z
ynomsiHyTeIii mopor. Kak ormeudanoce, oOHapykeHHe TokompueMHuka 110 wmoxer
TPAKTOBAThCS KaK OOHapyskeHue a3po3osieodpasyromero marepuana 108.

[0235] Otmerum, uto Omok 118 ympaBiaeHHs] MOXET BBIYHCISATH HUMIENAHC Z
nocnenosatenbHoit RLC-cxeMbl Ha ocHOBe felicTByromiero 3HadeHus VRMS u neficTByroinero
3HaueHus IRMS Toka, u3mepsieMbIX, COOTBETCTBEHHO, cxeMol 134 u3mepeHus HaNpsLKeHUs U

cxemoi 136 n3mepenus Toka.

[@opmyaa 3]
7= VRMS
Ipms

[0236] IIpu 3TOM, pelieHneM NPUBEIEHHOTO BhIlIEe YPaBHEHUS Ui Z1 OTHOCUTENBHO
Rsusceptor TONYHAIOT CIIEAYIOIIYIO GOpMYJTY.
[@opmyna 4]

1 2
212 = Rszusceptor + ZRsusceptor ! Rct‘rcuit + R?ircuit + (w[‘ - E)

1 2
Rszusceptor + 2Rcircuir - Rsusceptar + Rcz'ircuit + (“-’L - R) - 212 =0

1 2
_2Rc1'rcuit s 4Rc?:ircuit - 4(RCZE'TCuft + (mL - R) - Ziz)

Rsusceptor = 2

2

i
=4 212 - (CUL - R) = Reircuie

[0237] 3nech, HCKIIOYEHNEM OTPULIATEIbHBIX 3HAUYEHNUN COMPOTUBIICHUS U 3aMEHOM Z 1
Ha Z, TIOJyYaroT CIEAYIOIYI0 GopMyiy.

[@opmyna 5]
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2
Rsusceptor = [Z%2— (wL - %) = Reircuir
[0238] DxcrniepuMeHTANIBHO MOJYYUB COOTHOLIEHHUE MEXKAY Rsusceptor M TEMIIEPATYPOIL
TOKOIPHEMHUKA 3apaHee U COXPAHUB 3TO COOTHOIIEHHE B NMAMATH (HE NOKa3aHa Ha YepTexe)
Onoka 118 ynpasneHusi, MOkeT ObITh MOJIy4eHA TEMIIEpaTypa TOKONPHUEMHHKA, HAa OCHOBE
JabHENIIEero BEIYUCIEHUS Rsusceptor HA OCHOBE mMmenanca Z nocnenoBareabHoit RLC-cxeMbl.
[0239] Ha ¢wur. 18 moka3aHa >KBHBAJIEHTHas cxema IJisi mocienoBareapbHor RLC-
CXEMBbl, KOrja TIHUTaHWE [EPEeMEHHOr0 TOKa IMOJAT Ha 4acrore fo pe3oHaHca
nocienoBatebHON RLC-cxembl. Cxembr 1810 u 1820 — 3T0, COOTBETCTBEHHO, SKBUBAJICHTHBIE
cxembl s mocnenoBarenbHoii RLC-cxembl, koraa aspososneobpasyromuii matepuan 108 He
BCTaBJIEH, WJIM BCTaBJieH, B ycTpoiictBo 100 nHaykTuBHOrO Harpesa. Yacrora fo pesoHanca
MOXET OBITh BBIYHCIIEHA CIENYIOIIUM 00pa3oMm.

[0240] [@opmyna 6]

1

fo= 2mJLC;

[0241] IIpu 3>TOM NpUBEAEHHOE HIKE COOTHOLIEHHE YIOBIETBOPSIETCS 4acTOTOH fo
pe3oHaHca, U CIeNOBAaTeIbHO, HMHAYKTUBHOM M €MKOCTHOW  COCTaBJIIOLIUMHU
nocnenosaresnbHoii  RLC-cxeMbl  MOXHO — mNpeHeOpedb B OTHOLIEHHH  HMIIEAAHCA

nociienosareabHo RLC-cxeMbl.

[@opmyna 7]
L= 1
Wi = ECTg

[0242] CootBercTBeHHO, ummnenanc Zo mocnenoBarenbHoii RLC-cxembl, korma
asposoneodpasyrommii Matepuan 108 He BcTaBieH B ycTpoiicTBo 110 HHIYKTUBHOTO Harpesa,
u umnenanc Z1 nocnenorareapbHoii RLC-cxembl, korga asposoneodpasyromuii matepuan 108
BCTaBJIeH, Ha yacToTe fo pe3oHaHca, MOTYT OBITh MOJYYEHBI CIEAYIOIINM 00pa3oM.

[@opmyna 8]

Zo = Rejreuit
Zy = Roprcuir + Rsusceptor
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[0243] Ilpu sTom 3HadeHue Rsusceptor pe3suCTUBHON COCTaBIAOLLEH, TPUBHOCUMOMN
TOKONPUEeMHUKOM 110, KOTOPBIi SIBJISIETCS 110 MEHbBIIEH Mepe YacThi0 a3p030J1e00pa3yIoIIero
marepuana 108, korma asposoneoOpasyromuii marepuan 108 BcraeneH B ycrpoiictso 100
MHIYKTHBHOTO HarpeBa, Ha 4acToTe fy pe3oHaHca, MOKeT ObITh BBIYHCICHO NPH MOMOLIH
cnenyroel GopmyJibl.

[@opmyna 9]
Rsuscepmr =Z — Rejrcuir

[0244] Takum obpa3om, mpu oOHapykeHHH TOKompueMmHuka 110, xorma mosnydaroT
TEMIIepPaTypy TOKOMPUEMHHUKA HA OCHOBE UMITEAHCA, MIIH 00a 3TUX 3HAUYEHHSI, HCIIOJIb30BAHHE
yacToThl fo pesonanca mocienosarenbHO RLC-cxeMbl SIBIsIeTCS MPEANOYTUTENBHBIM C TOUYKH
3peHUst TMPOCTOThI BbMUCIEHUH. OYeBHIHO, UCIONB30BAaHUE YacTOTBl fo pe3oHaHca
nocnenoBaTenbHOll RLC-cxeMbl Takke MpenrnouTUTENbHO C TOUKU 3pEHMsI TTOAa4Yu SHEPIUH,
HAKOIJIEHHOW B wucTouHuke 102 snextponuranusi, B TokonpuemMHuk 110 ¢ BpICOKOHU
3¢ (PEeKTUBHOCTBIO U CKOPOCTHIO.

[0245] KonkpetHsiii npumep 1 npodus Harpesa.

Huxe Oyzner onucad ofnH U3 KOHKPETHBIX IPUMEPOB PO U Harpesa.

[0246] B nanHom mnpumepe yctpoiictBo 100 HHIYKTMBHONO HarpeBa MOKET
COOTBETCTBYIOIIMM 00pa3oM HarpeBaTh a’posoneoOpasyroumii Matepuai 108 mpu momouu
WU3MEHEHUs YaCTOThI NEPEKITIOYEHHsI CXeMbl 132 reHepupoBaHus NEPEMEHHOTO TOKA B PEXKUME
PRE-HEAT («mnpenBapurenbHbiii Harpey), pexxume INTERVAL («nay3a») u peskume HEAT
(«HarpeB»), COCTOALIEM U3 MHOKECTBA (has.

[0247] Ha ¢ur. 19 nokazansl rpaduxu (a), (b) u (c), oTpakarouire H3MEHEHHE
TemnepaTrypsl TokonmpueMHuka 110, 4acTOThl mepekIroUeHus cxembl 132 reHepupoBaHUs
MEPEMEHHOr0 TOKa U uMIenanca cxeMbl 104, COOTBETCTBEHHO, B MHAYKTUBHOM HarpeBaTelie
100 B COOTBETCTBUH C AaHHBIM NpuMepoM. AHanornyao ¢ur. 14, Ha ¢ur. 19 crpenka 1430
oboznaugaer mepuon pexuma PRE-HEAT («mpenBaputenbHbIi HarpeB»), crpeika 1435
obo3nauaer nepuona pexnma INTERVAL («may3ar), a crpenka 1440 obo3Hauaer mepuon
pexxuma HEAT («narpesy»). Ilpu 3tom, Ha rpaduke (a) CIUIOIIHOW JNHMHHEH TNOKa3aHa
TeMIepaTypa TokonpuemHuka 110, a npepeIBUCTON JUHUEH NOKA3aHa LieJieBast TeMIIepaTypa
(ueneBast TeMmnepaTrypa NpPEABAPUTEIBPHOIO HArpeBa, LieeBas TEMIIEPATypa OXJIAKICHHS H

LieNieBasi TEMIepaTypa HarpeBa) AJist KaKIoro nepuosa.
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[0248] Ha ¢wur. 19 nokasano, uro temmneparypa 110 (Temneparypa TOKONPHEMHHKA)
JOCTHraeT LEJNEBOM TeMIepaTypbl HarpeBa B MOMEHT IHepeKimoueHus (a3, OIHAKO 3TO
SBJISIETCSl JIMUIb WJAEAJbHBIM ciydaeM. TO eCTb, ¢ TOYKM 3pEHMs] INpPUMEpPA ONEpPaLUid,
NOKa3aHHBIX Ha (GUr. 21 ¥ ONMHUCAHHBIX HIKE, TOBEACHUE, MPOUJUTFOCTPUPOBAHHOE Ha dur. 19,
COOTBETCTBYET CJIy4ar), KOIZa MOMEHT BPEMEHHM H3MEHEHHUs] YacCTOThbl NEPEKIIOYECHUs
BeIKTIOUaTe st Q3 COBMazaeT C MOMEHTOM BPEMEHU [E€PBOHAYAIBHOIO JOCTHXKEHUS
TeMIiepatypoii Tokonpuemnauka 110 ueneBoii TeMnepaTypbl HarpeBa. B obiiem ciydae mocine
NOCTHKEHMsI LIEJIEBOM TeMIlepaTypbl Harpesa Temmeparypa TokompuemHuka 110 mosTropHO
OIyCKAeTCsl BCIEACTBHE BPEMEHHOIO MPEKPAIEHUsl HATPEBAIOINErO NMUTAHUS MEPEMEHHOIO
TOKa U 3aTeM CHOBa pacteT. COOTBETCTBEHHO, B O0IIEM Cllydae, JOCTHKEHHE TeMITepaTypoi
TokornpreMHuka 110 meneBol Temmeparypbl HarpeBa He O0S3aTENIbHO OJDKHO COBIAAATH C
nepexiroueHreM ¢asbl. To xe camoe oTHocuTes U K ¢ur. 20, u x ¢ur. 22.

[0249] Kak moka3aHo Ha rpaduxe (b) B maHHOM mpumepe, 4acToTa MEPEKIIOYSHUS
nepekmoyaresisi Q3 B cxeme 132 reHepupoBaHHs TIEPEMEHHOTO TOKa paBHa uactore fo
pe3oHaHca B TeueHne nepuona 1430 B pexxume PRE-HEAT («mpenBaputenbHbIi HArpeB») U B
teyeHue nepuona 1435 B pexxume INTERVAL («may3a») m ocraercst MOCTOSTHHON B 3THX
nepuonax. B mepuome 1440 pexuma HEAT («HarpeB») uacTOTOH NepEKITIOUEHHS
nepexmoyarens Q3 ympaBisiOT Tak, YTOOBI OHA yBEIMYMBAJACh CTYIEHSMHU IPH NEPEXOIe
Mexxay ¢aszamMu (MOMEHTHI BpPEMEHM [UId MEePeKJIIOYeHHs Ha IIOBBILIEHHYIO YacTOTY
nepexmouaress Q3 3aryIaHUPOBAHBI 3aPAaHEE; ITO K€ OTHOCUTCS U K KOHKPETHOMY IIPUMEDY 2,
onucaHHoMy Hike. Korna gactora nepekioueHus nepeximoyarens Q3 MeHseTCs, MEHsAeTCsI
Takke wumnenaHc cxemel 104, B pesynapraTe CTynmEeH4YaToro yBEJIWYEHHUS YaCTOTHI
nepexIroueHus nepexmouarens Qs, umnenanc cxemsl 104 Takske MpoaoKaeT yBeTUIUBATHCS,
YTO MOKa3aHO Ha rpaduke (c). B maHHOM mpumepe BPEeMEHHBIH Chaj TeMIIEepPaTypbl MOXKET
pPEeruCTPUPOBATLCS, KOTAA TMOJIb30BATeNIb BTATMBAET a3p030jb, CHOPMUPOBAHHBIN U3
UCTOYHHKA a3pO30Jis, Ha OCHOBE HU3MEHEHMs umrenaHca cxembl 104 (uim W3MEHEHUs
NEPEMEHHOT0 TOKa, nojaBaeMoro Ha wHAyKTop 106). To ecth, ompeneireHue TOro, 4To
NOJIb30BATENb BTSHYJ a3p030Jb, MOXKET BBIMOJHATHCS HA OCHOBE OOHApY>KEHHs Craaa
TEMIIepaTyphl.

[0250] ITpu 3TOM yIpaBiieHHe YacTOTON MepeKIoueHus nepekatoyarens Qs B TeueHue
nepuozna 1440 B pexxume HEAT («HarpeB») MOXKET BBITIOJHATHCS TAKUM 00pa3oM, 4ToObI OHA
HAa4YMHANACh C YaCTOTHI fo pe30HaHCA U MOCTENEHHO OTXOAMNA OT 4acTOThI fo pe3oHaHca, Kak

MOKA3aHO CIUIOIIHON juHuel Ha rpaduke (b), nam Takum odpa3om, 4ToOBI OHA CYIIECTBEHHO



51

nasiana OTHOCUTENBHO YacTOThI fo pe3oHaHca nepen nocTeneHHbIM NPUOIIKEHHEM K YacTOTe
fo pe3oHaHca, Kak MOKa3aHO MpephIBUCTON nHUeH Ha rpaduke (b). B mepBom ciyuae vacrora
NepeKTIoueHus nepexnodaresst Qs NOBBIIAETCA B 00JaCTH YAaCTOT BBILIE YaCTOTHI PE30HAHCA
Ha MPOTSDKEHUH MHOXKeCTBa (a3, cocrapsronmx pexxum HEAT («Harpesy) 1440, a Bo BTopoM
Cllydae 4acTOTa MEepeKNIOYeHus mepekstodatenss Q3 MoBbIMIAeTCS B OOJACTH YAaCTOT HHXKE
YacTOThl PE30HAHCA Ha MPOTSIKEHUH MHOXecTBa (a3, cocraBmssommx pexxum HEAT
(«narpeB») 1440. DBeicTpbiii HarpeB HeoOxomuMm Todbko B pekume PRE-HEAT
(«peBapuUTENbHBI HArPeB»), NMPU 3TOM TAKOH WHTEHCHBHBIA WHIYKTHBHBIN HAarpeB He
MOJXOMUT JUIA TOCTETNIEHHOro yBenuueHus temneparypsl B peskume HEAT («Harpesy).
CoOTBETCTBEHHO, B IAHHOM IIpUMepe YacTOTy MepeKIroueHns nepexmoydartens Qs yaansoT oT
yacToThl fo pe3oHaHca, YTO MO3BOJsET obecreunTh OoNee TUIABHBIA POCT TEMIEPaTyphI.
Tokonpuemunk 110 MokeT HarpeBaThCst TpEOYEMBIM 00Pa30M C MEPEKIFOYEHUEM YACTOTHI ITPH
niepexozie ot ¢asbl K ¢ase.

[0251] B nononHenwe, Ha (ur. 20 moka3aH erie OAuH IpUMep U3MEHEHHS TEMIIePaTy PhI
TokonpuemHuka 110, 9acToThl nepekaroUueHus cxemsl 132 reHepupoBaHus NEPEMEHHOIO TOKA
u uMmrnenanca cxemsl 104 B unaykTuBHOM Harpesarene 100. B nanHOM npumepe Takke 4acToTa
nepexaroyeHus: nepexmodarens Qs B cxeme 132 reHepupoBaHUs MEPEMEHHOTO TOKA pPaBHA
yactore fo pesonanca B Teuenue nepuona 1430 B pesxxume PRE-HEAT («mpenBapuTenbHbIi
Harpes») u B TeueHue nepuona 1435 B pexxume INTERVAL («nay3a») u octaercs moCTOSTHHON
B oTux nepuonax. Oxnako B mepuone 1440 pexxuma HEAT («HarpeB») B TaHHOM mpHUMep
YACTOTOH MNepeKroueHus nepexmouarens Q3 ympaBisflOT Tak, 4TOOBI OHA YMEHBINAIACH
CTyNEHsIMHU NPH niepexoae Mexay ¢azamu. [Ipu 3ToM, B pe3yJIbTaTe CTYNEHYATOrO MOHKEHUS]
4acTOThl MepekroveHus nepexmouareiss s, umnenanc cxembl 104 Takke NpoOmOIKAET
cHmkartecs. Korzma BTArmBaHMe aj’po30Jsl MOJb30BATENIEM HE PErUCTPUPYIOT, MOXKET
o0ecreynBaTbCsl MOHMKEHHE YacTOThl MEPEKIIOYeHUsl nepekiroudarens Qs ¢ mepexomamu
mexxay ¢aszamu B peskume HEAT («Harpep»), Kak B JaHHOM IPUMeEpE, U Pe3yJIbTATOM MOXKET
OBITh TOCTENEHHOE YBETNUYEHUE TEMIIEPATYPhI.

[0252] ITpu 3TOM yIpaBiieHHe 4YacTOTON MepeKItoueHus nepektoyarens Qs B TeueHue
nepuozna 1440 B pesxxume HEAT («Harpesy) MOXeT BBITIOJIHSTHCS TAKUM 00pa30M, 4TOOBI OHA
CYIIECTBEHHO BBIPACTalla OTHOCHUTENbHO YacTOThl fo pe30oHaHCa Tmepen IOCTENEeHHBIM
npuOIIKEHNEM K HacToTe fo pe3oHaHca, Kak MOKa3aHo CIIOUTHOM inHuel Ha rpaduke (b), wim
TaKUM 00pa3oM, 4TOObI OHA HAYMHAJIACh C YACTOTHI fo pe30HaHCa U MOCTENEHHO OTXOIMIIA OT

4yacToThI fo pe30HaHCa, KaK MOKa3aHO NMPephIBUCTON TuHuel Ha rpaduke (b). B mepsom ciydae



52

4acToTa MEPEKIIFOUYEeHUs nepekiodares Q3 moHmwkaeTcs B 00JaCTH 4acTOT BBIIIE YaCTOTHI
pe30HaHca Ha MPOTsDKEHUU MHOXkecTBa (a3, cocrapsaomux pexkxuMm HEAT («narpesy) 1440,
a BO BTOPOM CJIydae 4acToTa INEPeKJIIYeHUs nepekytodarens Q3 moHmkaercs B 00nacTu
YaCTOT HMJKE YaCTOThI PE30HAHCA HA MPOTSIKEHHH MHOXKECTBAa (a3, COCTABIAIOIINX PEXUM
HEAT («Harpey) 1440.

[0253] @wur. 21 npencrasisieT coO0it OJIOK-CXEMY aITOPUTMA JJIsE OJHOTO U3 TPUMEPOB
onepauuii 1200, BBINMONHAEMBIX, B OCHOBHOM, OyokoM 118 ympaBnenusi B pesxxume HEAT
(«HarpeB»). B anroputme Ha ¢ur. 21 k anropurmy, nokasanHomy Ha ¢ur. 12, nobGasieHo
BbInojiHeHne 3tanoB S2105, S2110 u S2115. OcranbHble 3Tanbl WAeHTHYHBI ¢ur. 12 u,
CJIEZIOBATENIbHO, OIMHCAHbI HE Oy IyT.

[0254] Dran S2105 sBrisiercs 3TanoM omnpezeNeHus, HaxOAUTCs JIU BTOPOH TaliMep B
MOMEHTE BpEeMEHHM MJii HM3MEHEHHs] 4acTOThl MepekiroueHus nepexmodarens Qs. Ecnu
ONpeAeNieHo, YTO HacTal MOMEHT BpEMEHHU [UIsl W3MEHEHHs YacTOThl IepeKIIOUeHUs
nepexmouaresisi Qs («da» wHa stame S2105), Ha stame S2110, U3MEHSIOT YacTOTY
nepeKtoueHus: nepexirodaresst Qs (MOBBIIAIOT WM MOHIKAKOT). 3aTteM Ha dtame S2115
LIEJIEBYI0 TEeMIepaTypy Harpesa MOBBIIAIOT HA 3apaHee 3a7aHHoe 3HadueHue. Ecnu Ha sTane
S2105, uro He HacTal MOMEHT BPEMEHU [JIs1 HU3MEHEHHS 4YacTOThl MEepPEeKIFOYEeHMUs
nepexmouarens Qs («Her» Ha atane S2105), Beinonnenue stanos S2110 u S2115 nponyckaroT
(T.e. "acToTy nepexsoueHust nepexmouarens Qs He HM3MeHsOT). Crenyer OTMETHTb, YTO
BoinosiHeHne 3tanoB S2110 u S2115 MokeT OCywecTBIsThCS B OOPaTHOM TOpSIIKE, WIIH
napasuieabHo.

[0255] KonkpeTHblii mpumep 2 npoduiis Harpesa.

Hwuxe Oynmer ommcaH emie OOWH M3 KOHKPETHBIX NPUMEpPOB mpoduis Harpesa. B
JAHHOM IIpUMeEpe 4acTOTa NEPEKIHYEHUsl CXeMbl 132 reHepupOoBaHUs NMEPEMEHHOIO TOKa
(¢uKCHpOBaHA M paBHA KOHKPETHOH dacToTe M He Mensietcss B pexkume PRE-HEAT
(«npenBapuTenbHbIi Harpesy), pexknme INTERVAL («maysay) u pexxume HEAT («Harpesy),
COCTOSIIIEM M3 MHOXecTBa (pa3, a UMEHHO, B TAaHHOM IpHMepe OHa (PMKCHPOBaHA U PaBHA
4acTOTe pe30HaHca.

[0256] Ha ¢wur. 22 mokasanbl rpaduku (a), (b) u (c), oTpaxkamline H3MEHEHHE
TemnepaTypsl TokonpueMHHKa 110, 4acTOThl mepekIrveHus cxembl 132 reHepupoBaHUs
NEPEMEHHOr0 TOKa U uMmInenanca cxeMbl 104, COOTBETCTBEHHO, B MHAYKTUBHOM HarpeBaTelie
100 B coOTBETCTBUU ¢ MaHHBIM puMepoM. B cootrsercTBuu ¢ rpadukom (b) B naHHOM npumepe

4acTOTa MEPEKIIOYEeHHUs] CXeMbl 132 reHepupoBaHMsl NMEPEMEHHOIO TOKA B HMHIAYKTHUBHOM
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HarpeBatesie 100 ¢ukcupoBaHa u paBHa uyactote pe3oHanca B pexkume PRE-HEAT
(«npenBaputenbHbIil HarpeBy), pexkume INTERVAL («mayzay) u pexxume HEAT («Harpesy),
COCTOSIIIIEM U3 MHOXECTBA (a3.

[0257] @wur. 23 u ¢ur. 24 npencTaBisOT COOON OJIOK-CXEMbI aITOPUTMOB JIJIsl OIHOT'O
U3 MIPUMEPOB Olepalyi, BBIIOJHIEMBIX, B OCHOBHOM, OyiokoM 118 ympaBieHus B pexxume
HEAT («narpesy). Anroputm Ha ¢ur. 23 otnruaercs ot ¢ur. 12 rem, yro BMecto 3Tana S1235
BBITOJIHSIFOT YIIpaBiieHHe HarpeBoM Ha starne S2310, a takxke noOaBieHHbIMU dTamaMu S2320
u S2325. OcranbHble 3Tanbl HASHTUYHBI Ur. 12 U, clienoBaTeNbHO, ONUCAHBI HE OyayT.

[0258] DTan S2320 siBisieTcst 3TarioM OMpPEAeNIeHUs], HAXOIUTCS JIU BTOPOU TaliMep B
MOMEHTE BPEMEHH JII U3MEHEHMs LieJIeBOM TeMIlepaTypbl Harpesa. Ecinu ompeneneHo, 4to
HacTaJ MOMEHT JJIsl HK3MEHEHUs LieJIeBOol TemmepaTypbl Harpesa («Jla» Ha stane S2320), To Ha
stane S2325 ueneByro TeMIepaTypy Harpesa NOBBILIAIOT Ha 3apaHee 3a7aHHoe 3HaueHue. Eciu
Ha sTane S2320 ompenenstoT, YTO HE HAcCTaJl MOMEHT BpPEMEHH i1 U3MEHEHHs LieJeBOH
temneparypsl Harpesa («Her» Ha stane S2320), Bemmonnenue stana S2325 npomyckaror (T.€.
LIEJIEBYIO TEMIIEPATYPy HArpeBa HE U3MEHSIOT).

[0259] @ur. 24 mnpencraBisier CcoOol  OJIOK-CXeMy — aJIrOpUTMa, IMOAPOOHO
WJUTIOCTPUPYIOIIYIO YIIpaBlieHHe HarpeBoM Ha stane S2310. Dtan S23101 sBisiercst sTanom
BBITIOJIHEHUs] YIIPABJICHUS Ul MPEKPALIEHUs OJa4Y1 HArpeBarOIero MUTaHUsl IEPEMEHHOIO
TOoKa Ha nocinenosarenbHyo RLC-cxemy. Ha stane S23102 ynpasneHue BBINOIHSIIOT TAKUM
o0pa3oM, yTOObI HEHarpeBaro1Iee IEKTPONUTAHNE IEPEMEHHOT0 B rocienosatenpayo RLC-
CXEMy HauaJlo MOAABaThCsA AJI U3MEPEHHs UMIlefanca rnocuenosatenbHoi RLC-cxeMbl. Drtan
S23103 sBasiercst 3TamoM HM3MepeHus umrnenaHca mnocienoBarenbHoli RLC-cxembl. Jtan
S23104 saBnsiercst 3TanoM  BBIMIOJIHEHUS  YIPaBIE€HUS Il TpPeKpaleHus [oJaqvu
HEHarpeBarllero MUTAaHUs MEePEMEHHOro Toka Ha mocienosaTenbHyro RLC-cxemy. Ortamn
S23105 sBnsieTcs 3TanoM NOJNy4YEHHUs] TeMIepaTypbl TOKOIPUEMHHKAa Ha OCHOBE UMIIEIaHCa,
u3MepeHHoro Ha stane S23103. Crnengyer oTMeTHTb, YTO BhInosiHeHue 3tanos S23101-S23105
MOXeT OBITh aHAJOTHYHO 3TanaM YIOMSHYTBIX BBIIIE aNroputMoB. B nmomonnenwe, stam
S23106 siBnsieTcst 3TAoOM OIMpPENeNieHUs], He TPEBBIIIAET JIM TeMIepaTypa TOKONPUEMHHKA,
nosiyueHHas Ha sTarne S23105, 3HaueHus («3apaHee 3aJjaHHAas 1IeJieBasi TeMIepaTypa HarpeBa»
- A). Eciu Temmeparypa TOKONPHEMHHKA HE TPEBBIIACT 3HAUEHHs («3apaHee 3aJaHHas
LeNeBasi TeMIepaTypa Harpesa» - A), ynpaBiieHHE HarpeBOM 3aBEpINAOT, U MEPEXOmAT K
BIMONHEHNIO0 3Tana S1215 nHa ¢ur. 23. Ecnam temmneparypa TOKONPHEMHHUKA BBIIIE, YeM

3HavYeHHe («3apaHee 3aJaHHas IieJeBas TeMIeparypa Harpesa» - A), BO3BpalAOTCS K
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BbINOJIHEHUIO 3Tama S23102. To ecTth, eciu TemrepaTypa TOKOINPHUEMHHKA BBIIIE, YeEM
3HaueHue («3apaHee 3aJaHHas IeneBas TeMmIepaTypa Harpesa» - A), Temmeparypy
TOKONPUEMHHUKA MPOJOJIKAIOT OTCIEXKHUBATh NPU IMOMOIIM BTOPOH CXEMbl, BKJIHOYAIOLIEH
nepeksrouatesnb Q2 m obnanmaromieil BHICOKMM COINPOTHBIEHHEM. B 3TOT MOMEHT BpeMeHH
TPETHUI MEPEKIIoUaTeNb MOTYT MEPEKYaTh ¢ 3apaHee 3aJaHHBbIM MEPHOAOM, Ja)e KOoraa
HarpeB TokompueMHuka 110 mpuocraHoBieH. 3aTeMm, KOrJa TeMIepaTypa TOKONMPHEMHUKA
CTAaHET He BBIIE, YeM 3Ha4YeHHUe («3apaHee 3aJaHHas LeJeBas TeMIlepaTypa Harpea» - A),
nepekiroyatesb Q1 CHOBa BKIIIOYAKOT U TOKONMpHEeMHUK 110 HarpeBaroT ¢ MOMOILIBIO MEpPBOH
cxembl. Ecniu A umeer 3Hauenne Oounpie “0”, TO B ypaBJieHHUE HATPEBOM OKa3bIBAETCs BBEIIEH
rucrepesuc. B yactHocTy, 3HaueHne A MokeT UMeTbh MakcuMyM okoso 5°C.

[0260] Bpume ObuM pPacCMOTPEHBI KOHKPETHBIE BAPUAHTHI  OCYINECTBIICHHS
HACTOSIIETO H300PETEHH s, OTHAKO HY)KHO MMOHMMATh, YTO OHU NPUBEACHbI HCKIIFOYUTEIBHO B
Ka4eCcTBe MPUMEPOB U HE OTPAHUYHMBAIOT O0BEM HACTOSALIEro n300peTreHus. Hy>kHO moHUMATh,
B PACCMOTPEHHBIX BAPHAHTAX OCYIIECTBJICHUS HACTOSINErO H300pETEHUsI MOTYT OBITh BHECEHBI
Moaudukanuy, 10OABIEHHS, VIYULIEHNS U T.I1., KOTOPbIE OCTAIOTCS B MPEAeax CYyIHOCTH U
oObema Hacrosimero uzoOpereHns. OOBeM HacTOALIEr0 H300pPETEHUs HE MOXKET OBITh
OTpaHUYEH HU OJHUM U3 PACCMOTPEHHBIX BBILIE BAPUAHTOB OCYILECTBJIEHUS HACTOSILErO
M300pETEeHNsI U OIPENENAeTCs UCKIIOUUTENBHO 00BEMOM MYHKTOB (POPMYJIbl M300pETeHUs U
UX SKBUBAJICHTAMU.

[0261] B paccMOTpeHHBIX BbIIIE BAPHAHTAX OCYIIECTBICHHUS HACTOSIIErO H300peTeHNs
OIMCAHO YIIPABJEHUE C HCIIOJIBb30BAaHHEM 4YacTOThl fo pesoHaHca mocnemoBarenbHo RLC-
CXEMBbI, OJHAKO B COCTaBHBIX 3JIEMEHTaxX mnocienoBaresbHbiXx RLC-cxembl Hen30ekKHO
MPUCYTCTBYIOT MPOU3BOJACTBEHHBIE AOMYCKH, U CIE€AOBATEIbHO, UCIIOIb30BAHHE B TOYHOCTU
yacToThl fo pe3oHaHca He sBisieTcss HeoOxoaumbIM. K mpuMepy, MOXKeT MPUCYTCTBOBATH OKOJIO
+5% OTKJIOHEHHs OT 4YacToThl fo pe30HaHCa, BBIUMCICHHOW HAa OCHOBE (PAKTHUECKUX
MapamMeTPOB COCTABHBIX 3JIEMEHTOB nocieaoBaTebHON RLC-cxembl.

[0262] B paccMOTpEHHBIX BBIIIE BAPHAHTAX OCYLIECTBICHHS HACTOSLIETO H300pETEHHS
OOHapy KeHHe 3aTSKKH TOJIb30BaTeNsl ObLIO OCHOBAHO Ha M3MEHEHUH HMMIIEIAHCA, OJIHAKO
BMECTO 3TOTO OHO MOJKET BBIOJHITHCS MPH IOMOIIH AaTYMKA 3aTSDKKH (He TIOKa3aH Ha ur.
2).

[0263] B paccMOTpEHHBIX BBIIIE BAPHAHTAX OCYLIECTBICHHS HACTOSALIETO H300pETEHHS
omok 118 ympaBiaeHuss OOHApY)KHBAaeT a’po30Jieo0pa3yroOIuil MaTepuajl Ha OCHOBE

tTokorpueMHuka 110, ogHako asposoneoOpasyromuii marepuan 108 MoOXeT BMECTO 3TOrO
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O0OHapy>KMBaTbCs HA OCHOBE CrenuanbHOro mapkepa, RFID-ycrpolicTBa, Win aHaJIOTHYHOTO
3JIeMeHTa B a3po3ojieoOpasyromeM marepuaie 108. OueBunno, uTo noao0HbIi Mapkep, RFID-
YCTPONCTBO, HJIM AQHAJOTHYHBIA 3JIEMEHT, AOJDKHBI OBITh 10 MEHbIIEH Mepe YacThbio
aspososieodpasyromiero Mmatepuana 108.

[0264] Hmxke Oymer ommcana mepas MOAUGUKAIMA Ul PACCMOTPEHHBIX BBIIIE
BapUAHTOB OCYLIECTBIICHHS HACTOSIIErO H300PETEHMSI.

[0265] B cootBercTBUM ¢ MepBOW MOIU(UKALUEH BAPUAHTOB OCYINECTBIICHHS
HACTOSIIEr0 HW300peTeHHs] MPEJIOKEHO YCTPOWCTBO (POPMHPOBAHHUS  a’3pO30Jsl ISt
WHIYKTHUBHOTO HAarpeBa TOKOIPHEMHHKA B a3p030Je00pas3yrolieM MaTepHuale, KOTOPBIH
COAEP KUT TOKONMPUEMHHK U UCTOYHHUK a3po30Jisl. Y CTPOHCTBO Aiisi GOpMUPOBAHUS a3pO30Jis
COIEPIKUT KOPIIYC, B KOTOPBbIM MOXKET OBITh BCTAaBJIEH a3p030Je00pasyroIUil MaTepHal.
Kopnyc conpepkuT: HICTOYHUK 3JIEKTPONUTAHUS, CXEMY T€HEpUPOBAHUs IEPEMEHHOIO TOKA JJIs1
TeHepUPOBAHUsl NEPEMEHHOI0 TOKAa HAa OCHOBE MOINHOCTH, IOAABA€MON M3 MCTOYHUKA
3JIEKTPONUTAHUS, CXEMY UHIYKTUBHOI'O HAarpeBa AJjisi HHAYKTUBHOIO HarpeBa TOKOIIPUEMHHUKA,
U OJIOK ympaBlieHHs], CKOHPHUTYPUPOBAHHBIN 11 OOHAPYKEHUS HANPSIKEHUS U TOKA CXEMBI,
comepxKalle CxeMy HHAYKTMBHOIO HAarpesa, B KOTOPYK MOJAIOT IEPEMEHHBIN TOK,
TEeHEpUPYEMBI CXEMOW TI'€HEpUPOBaHUS MEPEMEHHOIO TOKA, W IJs Hadajga WHAYKTUBHOIO
HarpeBa B Cilyudae, KOTJa, Ha OCHOBE MMIIEJAHCA, MOJYYEHHOTO Ha OCHOBE OOHApYy>KEHHBIX
HaIpPsDKEHUs! U TOKA, ONPEENIEHO, YTO TOKOIIPUEMHUK HAXOJUTCSI BHYTPHU KOPITyCca yCTPONUCTBA
(bopMHUpPOBaHUS A3PO30JISL.

[0266] B nomonHeHWe, B COOTBETCTBUM C MEpBOM Moaudukaimed BapUAHTOB
OCYLIECTBJICHHsI HACTOSIIIErO H300pEeTEHMs,

ONMoK  ympaByieHUs] CKOH(QHUIYPHUPOBAH Takke [UJIsI TOJYYEHUS TeMIepaTypbl
TOKOIIPUEMHHUKA HA OCHOBE UMIIEAHCA CXEMBI, COAEPIKALIEH CXeMy HHAYKTUBHOIO HArpeBa, B
KOTOPYHO NOAAIOT MEPEMEHHBIN TOK, F€HEPUPYEMBIII CXEMOW INeHEPUPOBAHUs MEPEMEHHOIO
TOKA, U JUIsl YIIPABJICHUs] UHAYKTUBHBIM HATPEBOM HA OCHOBE MOJYYE€HHON TEMIEPATYPBL

[0267] B nmononHeHWe, B COOTBETCTBHHM C MEPBOH MoOAuQUKAIMed BapHAHTOB
OCYLIECTBIICHUST ~ HACTOALIEr0  HM300peTeHHs, OJIOK  yNpaBJIeHUS  JAONOJHHUTEIHHO
CKOH(UTYpPUPOBAH [JIsl WCIOJNHEHUS 1O MEHbLIEH Mepe CIENYIOLIEero: TEpPBBbIH PEXHUM, B
KOTOPOM HM3MEPSIFOT UMIIEAAHC CXEMBI, B KOTOPYIO MOAAIOT NEPEMEHHBIN TOK, TeHEPUPYEMBbIN
CXE€MOW reHEepUPOBaHMsI IEPEMEHHOIO TOKA, U BTOPOU PEXUM, B KOTOPOM HUMIIEAAHC CXEMBI, B
KOTOPYHO IMOAAIOT MEPEMEHHBIM TOK, FEHEPUPYEMBI CXEMOW IN€HEPUPOBAHUs MEPEMEHHOIO

TOKA, HE U3MEPSIIOT.
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[0268] B pmononHeHue, B COOTBETCTBHMM C MNEpBOH MoauduUKanueidl BapHAHTOB
OCYILIECTBIIEHUs] HACTOSILEr0 H300pETEeHUs, YCTPONCTBO IOMOJHUTEIBHO COAEPKUT OJIOK
COEMHEHUs], CKOHPUTYPUPOBAHHBIH 111 00eCTieueHNs COeIMHEHNs € 3aPsIHbIM HCTOUHHUKOM
SJIEKTPONUTAHUS, TPU STOM OJIOK YIIPABICHUS AOMOJHUTEIBHO CKOH(PHUIYpUPOBaH Ui
BBITNOJIHEHUs ONIEPALIUI B IEPBOM PEKUME [0 UCTEYESHMs 3apaHee 3aJaHHOT O EpHOAa BPEMEHU
nocjae OOHApY>KEHHWs] OTKJFOUEHUs 3apsAHOrO HUCTOYHUKA OJJIEKTPONHUTAHUS OT OJioka
COEIUHEHUSL.

[0269] B npomonHeHWe, B COOTBETCTBUU C TMEPBOM MOMU(UKALMENH BapUAHTOB
OCYILIECTBJICHHUsI HACTOSLIETO M300pPETeHHUs, YCTPOHCTBO AOMIOJHHUTEIBHO CONEPIKUT KHOTIKY,
npU 3TOM OJIOK YTpaBJIEHUS AOMOJHHUTENBHO CKOH(OUIYPUPOBAH Ui MEpeXoia B IMEpPBbIM
PEXHUM B OTBET HA BBINOJIHEHHUE 3apaHee 3aJaHHON onepanuu ¢ YIIOMHYTON KHOIKOM.

[0270] B momonHeHue, B COOTBETCTBUU C MEPBOH MoauduKalnueld TaHHOTO BapUaHTa
OCYIIECTBIIEHHUsI HACTOSIIETO N300pPETEeHNUs], YCTPOHCTBO AOMOJHHUTENBHO CONEPKUT KHOIIKY,
IIPY 3TOM OJIOK YIPaBJIEHUsI BO3BPALIAETCS B MIEPBBIH PEXKMM B OTBET HA BBIOJHEHHE 3apaHee
3aJaHHON ONepalyy C YIIOMSIHYTONW KHOIIKOW IOCJE Mepexoaa BO BTOPOH PEKUM, B OTBET Ha
UCTEYECHHE 3apaHee 3a4aHHOrO NEPUOJa BPEMEHH MTOCIIE NEPEX01a B MEPBbIN PEKUM.

[0271] B pmononHeHue, B COOTBETCTBHMM C MEpBOH MoauduUKaluedl BapHAHTOB
OCYILIECTBIIEHUs] HACTOSILEr0 H300pETeHUs, YCTPONCTBO IOMOJHUTEIBHO CONEPKUT OJIOK
COeMHEHUs], CKOHQUTYPUPOBAHHBIH 111 00eCTIeueH s COSANHEHUS C 3aPsIIHBIM HCTOYHHUKOM
HJIEKTPONUTAHUS, TIPH STOM OJIOK yIpaBJieHHs IOINOJHHUTENBHO CKOH(QUIYPHPOBAH, MOKa
COeIMHEHHUE 3apsSAHOrO UCTOYHHUKA 3JIEKTPOITUTAHUS ¢ OJIOKOM COEIUHEHUs] OOHAPY KUBAIOT,
JUIsl HE WU3MEPEHUsl HAIPSDKEHUST M TOKA CXEMbl, B KOTOPYIO IMOAAKT MNEPEMEHHBIH TOK,
TeHepUPYEMBIN CXEMOI T'€HepHUPOBAHUS NTEPEMEHHOTO TOKA.

[0272] B pomonHeHWe, B COOTBETCTBUU C TMEPBOM MOMU(UKALMEH BapUAHTOB
OCYWIECTBJICHUsST ~ HACTOSALIEr0  HM300peTeHws, OJIOK  YNpaBJIEHUs  JOIMOJHHUTEIHHO
CKOH(UTYPUPOBAaH Uil HM3MEPEHHs] HANpPsOKEHWs W TOKAa CXEMbl, B KOTOPYIO TIOAAIOT
MIEPEMEHHBIN TOK, T€HEPUPYEMBIN CXEMOU I€HEpUPOBAHUS MEPEMEHHOIO TOKA, HA 4acTOTe
PE30HaHCa 3TOM CXEMBL.

[0273] B npononHeHHE, B COOTBETCTBHM C MEpPBOH MoOAU(UKAIMed BapHAHTOB
OCYIIECTBIIEHUsI HACTOSLIET0 M300PETeHHs, YCTPOHCTBO JOMOIHUTEIBHO COAEPIKHUT MEPBYIO
CXEMY H BTOPYIO CXeMY, CKOH(PUTYPUPOBAHHBIE Il U30UPATEIbHOTO AKTHUBHPOBAHUS C LIEITBIO
NOZJaY¥ SHEPTHH Ha TOKOIIPHEMHUK, TIPH 3TOM BTOpasi CXeMa UMeeT OOJIblee COMPOTUBIICHHUE,

YEM II€pBasa CxXxeMa.
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[0274] B pmononHeHue, B COOTBETCTBHMM C MEpBOH MoauduUKanueidl BapHAHTOB
OCYILIECTBIIEHUsT HACTOALIEr0 H300peTeHus, OJIOK yIpaBieHUs CKOH(PUIYPUPOBAH, IPH
BBINIOJIHEHUM WHAYKTUBHOIO HAarpesa, sl MCIOJb30BaHUS IIEPBOM CXEMbI C LEJBIO
BBITIOJIHEHUs] UHIYKTUBHOI'O HarpeBa U U3MEPEHMs] HATIPSDKEHUS! U TOKA CXEMBI.

[0275] B nmomonHeHue, B COOTBETCTBMM C IepBOH Moxaudukanueil BapHAHTOB
OCYLIECTBJICHHUs HACTOSIIEro M300peTeHus, OJIOK yIpaBJeHUs B Cilydae, KOTAAa UMIIEAHC,
MOJIyY€HHBI Ha OCHOBE M3MEPEHHBIX HAIPSKEHUS U TOKA, MPEBOCXOAUT 3apaHee 3aJaHHOe
3Ha4YeHUe, 71 Ha4aJla MHAYKTUBHOIO HAarpeBa.

[0276] B npomonHeHWe, B COOTBETCTBUU C TMEPBOM MOMU(UKALMENH BapUAHTOB
OCYLIECTBIICHUST HACTOSIIEr0 HW300pETeHUs, MpeIIoKEeH Croco0 paboTel yCTPOWCTBA
dopmupoBaHus ~ a’po30Ns Ui MHAYKTUBHOTO  HarpeBa  TOKONPHEMHHMKA B
a3po30s1e0dpas3yroLIeM MaTepualle, KOTOPBIH COEPIKUT TOKOPHEMHUK U HCTOYHHK a3PO30JIs.
YcrpolicTBo 1i1s1 (OPMHUPOBAHUSL a3PO30JIL CONEPIKUT KOPIYC, B KOTOPBIH MOXKET OBITH
BCTaBJIeH a3po3ojieodpasyromuii MaTepuan. Koprnyc conep>KUT UCTOYHUK 3JIEKTPONHTAHUS
CXeMy I'€HEpPUPOBAHMs IEPEMEHHOIO TOKA JJIsi TeHEPUPOBAHUs IEPEMEHHOIO TOKa Ha OCHOBE
MOILHOCTH, MMOJaBA€MON U3 UCTOYHHKA BJIEKTPOIUTAHUS, U CXEMY UHAYKTUBHOIO Harpesa JJis
MHIYKTUBHOTO HarpeBa TokonpueMHuKa. Crioco0 comep:kut 3Tan 0OHApyKEHUsS! HAPSKEHUs
U TOKA CXEMBI, COAEpKALIEH CXeMy UHAYKTUBHOIO HarpeBa, B KOTOPYIO MOJAI0T NEPEMEHHBIH
TOK, TEHEPUPYEMBbII CXEMOH FeHEPUPOBAHUS IIEPEMEHHOIO TOKA, U 9Tall Ha4ajla UHAYyKTUBHOTIO
HarpeBa B OTBET Ha OOHApy»>KEHHE, HAa OCHOBE HMMIIEAHCA, IOJYYEHHOIO Ha OCHOBE
OOHapy’)KEHHbIX HAIPSDKEHUS M TOKA, TOTO, YTO TOKONPUEMHHUK HAXOAMTCS BHYTPU KOpPITyca
yCTpOHCTBA (POPMUPOBAHHSI A3 PO3OJIS.

[0277] B nomonHeHuWe, B COOTBETCTBHH C IEPBOM MoAU(UKALKEH BapHAHTOB
OCYILIECTBJICHHUsI HACTOSIIIETO U300pEeTeHus], Crocod AOMONHUTEIBHO COAEPKHUT MO MEHbIIEH
Mepe ONHO M3 CJIEAYIOLNEro: 3Tall, U3 MEPBOr0 PEKHUMA, B KOTOPOM H3MEPSIOT HUMIIEJAHC
CXEeMbl, B KOTOPYHK MOAAKT MEPEMEHHBI TOK, IN€HEPUPYEMBIH CXEMOH TI'€HEepUPOBAHUS
MEPEMEHHOr0 TOKA, U BTOPOrO PEXKHMMA, B KOTOPOM HMIIEAAHC CXEMBbI, B KOTOPYIO MOJAOT
MEPEMEHHBIN TOK, FeHEPUPYEMBIN CXEMOU FeHEpUPOBAHUs IEPEMEHHOIO TOKA, HE U3MEpSIIOT,
BBITNIOJIHEHHUs] OTIepaLiii B IEPBOM PEKUME 10 HCTEUEHUS 3apaHee 3aJaHHOI O IEpUOa BPEMEHU
nocjae OOHApPYXKEHHsl, YTO 3apsOHbI HMCTOYHHK SJEKTPONMTAHHS OTKIKYEH OT OJioKa
COEAMHEHUs, BXOIMINEr0O B  COCTaB  yCTpoiictBa  (OPMUPOBAHHA  a’po30Nisi U
CKOH(QUIYPUPOBAHHOTO JUIsI OOECHEYeHMsT COENUHEHHs C 3apsSAHbIM  HCTOYHHUKOM

QJICKTPONHUTAHUS, J3Tall MNEPEXOHAa B HepBbeI pPeXuUM U3 BTOPOTO pEeXKHMAa B OTBET Ha
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BBINIOJIHEHHUE 3apaHee 3aJaHHOW ONepaluu C KHOMNKOH, BXOZASIIEM B COCTaB yCTPOWCTBA
(bopMHUpPOBaHUS a3PO30JISL;, U ATAIl U3MEPEHUS HANPSDKEHHUS U TOKA CXEMBbI, B KOTOPYIO MOAAI0T
MIEPEMEHHBIN TOK, T€HEPUPYEMBI CXEMOW N€HEpUPOBAHUS MEPEMEHHOIO TOKA, HAa 4acTOTe
PE30HAHCA 3TOU CXEMBI.

[0278] B nomnonHeHWe, B COOTBETCTBUM C MEpBOH Momaudukaumeidl BapHAHTOB
OCYLIECTBJICHHST HACTOSLIET0 HM300PETeHHs, MPEAJIOKEHO YCTPOUCTBO (POPMHPOBAHUS
a’3po30JIs UIsI MHAYKTUBHOTO HArpeBa TOKONMPHUEMHUKA B ad3p030Jie00pa3yroleM MaTepuale,
KOTOPBII CONEP’KUT TOKOMPHEMHHUK U MCTOYHHK a3p030Jisi. Y CTPOHCTBO Aiisi OPMHPOBAHUS
a’po30JIsi  COHNEPKUT  a’3po30Jeo0pa3yrolmuii  MaTepuasn; W KOPHYC, B  KOTOPBIH
a’3po30s1e00pa3yomnil  MaTepral MOKeT ObITh BCTaBieH. Kopryc COAepKHT HCTOYHHUK
3JIEKTPONUTAHUS, CXEMy TE€HEpUpPOBAHUS [EPEMEHHOrO0 TOKa i T[EeHEePUPOBAHUS
MEPEMEHHOr0 TOKAa Ha OCHOBE MOLIHOCTH, OABAE€MON U3 HCTOYHUKA 3JIEKTPOIIUTAHUS, CXEMY
WHIYKTUBHOTO HAarpesa Uil MHIYKTHBHOTO HarpeBa TOKONPHEMHHUKA; M OJIOK yIpaBJICHUS,
CKOH(UTYPUPOBAHHBIN Uil OOHAPYKEHUSI HANPSDKEHHUS M TOKA CXEMBbI, COnepiKallel cxemy
WHAYKTUBHOIO HAarpeBa, B KOTOPYIO IOJAIOT INEPEMEHHBIM TOK, T€HEPUPYEMBI CXEMOU
FeHepUPOBaHUs IEPEMEHHOI0 TOKA, U [UIs1 HaYajla UHAYKTUBHOIO HArpeBa B cilydae, KOraa, Ha
OCHOBE HMIIEIaHCA, IIOJIYyYEHHOIO HAa OCHOBE OOHApY)KEHHBIX HANpsDKEHUs U TOKa,
OTpENeNIEHO, YTO TOKOIPUEMHHK HAaxXOAWUTCS BHYTPU KOpIyca YyCTpoicTBa (popMupOBaHUS
aspo30JIs.

[0279] Hwxke Oymer ommucaHa Bropass MomuUKaLusl Uil PACCMOTPEHHBIX BBILIE
BAPUAHTOB OCYIIECTBJICHHSI HACTOALIErO H300pEeTeHHS.

[0280] B coorBercTBMM €O BTOpOW Moaudukanueldl BapHAHTOB OCYINECTBIICHHS
HACTOSIIEr0  HM300peTeHUs,  MPEeNJIOKEHO  yYCTPOWCTBO  HMHAYKTUBHOTO  HArpena,
CKOH()UTYPUPOBAHHOE JUJIsl MHAYKTUBHOI'O HArpeBa TOKOIIPHEMHHUKA B a3P030J1e00pa3yrouem
MaTepualie, KOTOPBIM CONEPKUT TOKOMPUEMHUK M MCTOUYHHMK a’3po30Jis. Y CTPOMCTBO
WHAYKTUBHOI'O HArpeBa COAEPKUT UCTOYHUK DJIEKTPONUTAHUS, CXEMY MHIYKTUBHOI'O HarpeBa
JUIsl UHAYKTUBHOTO HarpeBa TOKONPHUEMHHKA, CXEMY M€HEPUPOBAaHMs MEPEMEHHOIO TOKA IS
TeHEpUPOBAHUsl MEPEMEHHOIN0 TOKAa Ha OCHOBE MOINHOCTH, IOAABAEMON M3 MCTOYHUKA
3JIEKTPOINUTAHMUS, IPU STOM IIEPEMEHHBIN TOK MOJAIOT B CXeMy WHAYKTUBHOTO HArpeBa; 1 OJIOK
yIpaBJIeHUs, CKOH()HUTYPUPOBAHHBIM 11 OOHApPYKEHUS TOKONPHEMHHKAa HAa OCHOBE
HUMIIEZJAaHCA CXEMBI, COAEPKAIIEeH CXeMy UHAYKTUBHOIO HArPeBa, U JJIs1 Hadaja UHAYKTUBHOTO

HarpeBa B OTBET Ha OOHAPY’KEHNE TOKOMPHUEMHHKA.
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[0281] B pmononHeHue, B COOTBETCTBUH CO BTOPOM Moaudukauuell BapuUaHTOB
OCYILIECTBIIEHUs HACTOSLIET0 M300pPETeHUs], YCTPONHCTBO MHAYKTHUBHOI'O HAarpeBa COAEPIKUT
cpeacTBa OOHApPY>KEHMs HAIPsDKEHHs W TOKAa YIOMSHYTOH CXEMbl, COAEpKalled cxemy
VMHIYKTUBHOTO HArpeBa, M IMpPU 5TOM OJIOK yNpaBieHUs CKOH(QUIYPUPOBAH JUIA MOJIYYEHUS
MMITE/IAHCA 3TOW CXeMbI HA OCHOBE OOHAPYKEHHBIX TOKA M HATPSKEHHUS.

[0282] B nomosHeHHe, B COOTBETCTBMHM CO BTOpPOH Moaudukanueid BapHUaHTOB
OCYLIECTBJICHHsI HACTOSILIEr0 HM300peTeHMs, CPEeACTBa OOHAPYKEHUs HAMPSUKEHHs M TOKa
coziepKaT cxeMy OOHapY KEHHs HAMPSDKEHHSI U CXeMy OOHapYKEHHs TOKa.

[0283] B nomosHeHWe, B COOTBETCTBMHM CO BTOpPOH Moaudukanueld BapUaHTOB
OCYILIECTBIICHHUSI HACTOSLIETO H300pETeHHsL, CXeMa 0OHapPY KEHHUs TOKa CKOH(UTYPHUPOBaHA JJIsI
OOHapy KeHHs TOKA, MPOTEKAIOIIEr0 B HHAYKTOPE, BXOAALIEM B COCTaB CXEMbl HHIYKTHUBHOTO
Harpesa.

[0284] B nomonHeHWe, B COOTBETCTBUM CO BTOpPOH Moaudukanueld BapHaHTOB
OCYLIECTBIICHUsS ~ HACTOSILEro  M300pEeTeHHs, cXxeMa  OOHApYXXEHHs  HaNpsOKEHUs
CKOH(QUTrypupOBaHa [IJIs1  OOHAPYXKEHUS  HANPSDKEHUs, TIOAABA€MOr0  HUCTOYHHKOM
3JIEKTPONUTAHUS.

[0285] B nomosHeHHWe, B COOTBETCTBHHM CO BTOPOH Moaudukanueld BapHUaHTOB
OCYILIECTBIIEHUs] HACTOSIIEro H300peTeHusi, OJOK yhpaBleHHs CKOHQUIYPUPOBAH JJIs
oOHapy>keHHsI TOKOTIPUEMHHUKA, U 3TO BKIIFOUAET, YTO OH CKOH(PUTYpUPOBaH I OOHAPY KEHHS
TOTO, 4YTO TOKONPHUEMHMK BCTABJIEH B YCTPOMCTBO HMHAYKTHMBHOIO HarpeBa, Ha OCHOBE
UMIIEeaHCa.

[0286] B nomosHeHHe, B COOTBETCTBMHM CO BTOpPOH Moaudukanueid BapHUaHTOB
OCYLIECTBJICHHsT ~ HACTOSALIEr0  M300pPETeHHsT  TOKOMPHEMHHK  BXOAMT B  COCTaB
a3p030J1e00pa3yIoLIero MaTepraia, Mpu 3TOM YCTPONUCTBO MHAYKTUBHOTO HarpeBa COAEPIKUT
KOpIyC ¥ OJIOK YIIpaBJeHMs], CKOHQUTYPUPOBAHHBIN 111 OOHAPYKEHUSI TOKONMPUEMHHKA, H 3TO
BKJIFOYAET, YTO OH CKOH(UTYPUPOBAH IJIsI OOHAPYKEHHUS TOTO, YTO a3p030Je00pa3yroLInii
MaTepuaJl BCTABJIEH B KOPIyC, HA OCHOBE NUMITEJJAHCA.

[0287] B nomonHeHWe, B COOTBETCTBUM CO BTOpPOH Moaudukanueld BapHAHTOB
OCYIIECTBIICHUsI HACTOSILIEr0 M300pPETeHUs], YCTPOHCTBO MHAYKTHBHOIO HArpeBa COAEPIKUT
KHOTIKY, TIPH 3TOM OJIOK yIpaBJeHUs] CKOHQHUIYPHPOBaH Al OOHAPYKEHHUsST TOKOTIPUEMHHUKA
MOCJIe ONepPaLuy ¢ KHOMKOM.

[0288] B nomonHeHue, B COOTBETCTBUM CO BTOpPOH Moaudukanuel BapHAHTOB

OCYIIECTBIICHUSA HaCTOAIICTO I/1306peTeHI/I$I, 0ok YHOpaBJICHUA JOIIOJIHUTCIIBHO
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CKOH(QUTIYpUPOBAH MJIsi TOJYyYEHUs TEMIEpaTypbl TOKOIPHEMHHKA HAa OCHOBE HMMIIEIaHCA
CXEeMbl, B KOTOPYH IOAAKOT MEPEMEHHBI TOK, I€HEPUPYEMBIH CXEMOH TI'€HEpPUPOBAHUS
MEPEMEHHOTO TOKa.

[0289] B nomonHeHWe, B COOTBETCTBUH CO BTOpPOW Moaudukanmeldl BapHaHTOB
OCYIIECTBJICHHUSl HACTosAIIero wu3o0pereHus, OJOK ynpaBieHHs CKOHQUIYPHUPOBAH IS
yIIPaBJIeHUs] UHAYKTUBHBIM HAarpEBOM Ha OCHOBE MOJYUYE€HHON TEMIIEpPaTyphl.

[0290] B nomosHeHWe, B COOTBETCTBMHM CO BTOpPOH MoauduKanueld BapHUaHTOB
OCYLIECTBJICHHsT HACTOSIIIEro M300peTeHus, OJIOK yNpaBJiCHUS HMMEET TMEePBbIA DPEXHM, B
KOTOPOM H3MEPSIOT [0 MEHBIIEH Mepe UMIIEJAHC CXEMBbl, B KOTOPYIO MOJAIT MEePEMEHHbBIN
TOK, FeHEPUPYEMBII CXE€MOI N'€HepUPOBAHUS IEPEMEHHOIO TOKA, U BTOPOU PEXXUM, B KOTOPOM
UMIIEJAHC CXEMBbL, B KOTOPYIO MOAAKT MEPEMEHHBIM TOK, T€HEPUPYEMBId CXEMOU
TeHEpUPOBAHUs IEPEMEHHOIO TOKA, HE U3MEPSIIOT.

[0291] B nomonHeHWe, B COOTBETCTBHHM CO BTOpPOH Moaudukanueld BapUaHTOB
OCYILIECTBIICHUST HACTOSILEr0 H300PETEeHUs, YCTPONCTBO IOMOJHUTEIBHO CONEPKUT OJIOK
COEAMHEHUs], CKOHPHUTYPUPOBAHHBIH 111 00eCTIeUeHHs] COENMHEHHS € 3PS IHBIM HCTOUHUKOM
SJNIEKTPONUTAHUSA, TPH 3TOM OJIOK YIPaBJIEHUs IOMOJHUTEIbHO CKOH(QUIYPUPOBAH MAJIs
BBITIOJIHEHHUs OTlepaLiii B IEPBOM PEKHUME 10 UCTEUEHUS 3apaHee 3aJaHHOI O IEpUOAa BPEMEHU
nocjae OOHApy>KEHHUs] OTKJIOUEHUs 3apsAIHOr0 HCTOYHUKA BJIEKTPONHUTAHUS OT OJoka
COCIUHEHUS].

[0292] B nomonHeHWe, B COOTBETCTBUM CO BTOpPOW Moaudukanmeldl BapHaHTOB
OCYIIECTBJICHHUS] HACTOALIEr0 M300PETEeHUs], YCTPOICTBO JOMOJHUTENBHO CONEPKHUT KHOIIKY,
npU 3TOM OJIOK YNpaBJIeHUs] AOMOJHHUTEIBHO CKOH(OUIYpUPOBAH Ui Mepexoia B IMEpPBbI
PEXUM B OTBET HA BBINOJIHEHUE 3apaHee 3aJaHHON onepanuu ¢ YIIOMHYTOH KHOIKOM.

[0293] B nomojHeHWe, B COOTBETCTBHHM CO BTOPOH Moaudukanueld BapUaHTOB
OCYILIECTBJICHHUsI HACTOSIIErO M300PETeHNUs], YCTPOICTBO JOMOIHUTENBHO CONEPKUT KHOTIKY,
IpU 3TOM OJIOK YIpaBieHHs CKOH(PUTYPHPOBAH: B OTBET HA MEPEXOJ B MEPBBIN PEXKUM, IS
3amycka TaiMepa TakuM o0pa3oM, YTOOBI 3HAUEHHE YBEIMYMBAJIOCH WJIM YMEHBLIANOCH C
TEUEHUEM BPEMEHH, OTHOCUTEJIBHO MCXOAHOIO 3HAYEHUS, B OTBET HA TO, YTO 3HAYECHHUE
TaliMepa JOCTUIJIO 3apaHee 3aJaHHOrO 3HAYEHUs, [JIs1 IePeX0aa BO BTOPOU PEXUM; U B OTBET
Ha BBINOJIHEHUE 3apaHee 3aJaHHOW ONepaly C YHNOMSHYTOM KHOIKOW, IJIsl BBIMNOJIHEHHUS
OIHOIO HU3 CIEAYHOUIEro. BO3BpAlllCHWE 3HA4YCHUs TalMepa B HCXOJHOE 3HAYEHHE,
npubIIMKeHNe 3HAYeHUsl TaliMepa K MCXOAHOMY 3HAYEHUWIO, WM CABHUI 3apaHee 3aJaHHOTO

3HAYCHUA OAJbIIC OT 3HAYCHUA TaﬁMepa.
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[0294] B nomosHeHHWe, B COOTBETCTBHH CO BTOPOH Moaudukanueld BapHaHTOB
OCYILIECTBIIEHUsI HACTOSIILEr0 U300pPETEeHUs] YCTPOWCTBO AONOJIHUTENBHO COAEPIKHUT KHOIIKY,
IIPY 3TOM OJIOK yIpaBJI€HUs] BO3BPALIAETCS B IEPBBIN PEXXKUM B OTBET Ha BBIIOJHEHUE 3apaHee
3alaHHOM OImepanuy ¢ YIOMSHYTOH KHOIIKOH MOCJie Mepexoaa BO BTOPO peXUM, B OTBET Ha
HCTEUEHUE 3apaHee 3aJaHHOrO EPUOA BPEMEHH T0CIe NEPEXOAA B IEPBBIA PEKUM.

[0295] B nomosHeHHe, B COOTBETCTBMHM CO BTOpPOH Moaudukanueld BapHUaHTOB
OCYLIECTBJICHHUsI HACTOSILEr0 H300pPETeHUs], YCTPOMCTBO IOIMOJHHUTEIBHO CONEPXKHUT OJIOK
COEAMHEHUs], CKOHPUTYPUPOBAHHBIN 11 00ECTIEUEHHsI COEIUHEHHS C 3apsIHBIM HCTOUHUKOM
SJIEKTPONUTAHUS, MPU STOM OJIOK YIPABJICHUS IOMOJHUTENBHO CKOH(PUTIYPUPOBAH, MOKa
COEMHEHHE 3aPsIIHOTO UCTOYHHKA 3JIEKTPONHUTAHUS ¢ OJIOKOM COeNUHEHHs] OOHApPY KUBAOT,
Uil HE W3MEPEHHUs WM OOHApYKeHHs HANpPSDKEHWs W TOKAa CXEMBl, B KOTOPYIO IOJAOT
MEPEMEHHBIN TOK, FTEHEPUPYEMBIN CXEMON FeHEPUPOBAHUS IEPEMEHHOIO TOKA.

[0296] B nomosHeHWe, B COOTBETCTBHHM CO BTOPOH Moaudukanueld BapUaHTOB
OCYILIECTBIICHUS] HACTOSIILETr0 H300pETEeHUs], YCTPOMCTBO AOIOJHHUTEIBHO CONEPKHUT OJIOK
COEAMHEHUs], CKOHPUTYPUPOBAHHBIN I 00eCTIeUeHHsI COETUHEHHUS C 3apsAHBIM HCTOUHUKOM
3JIEKTPONIUTAHUSA, MPU 3TOM OJIOK YIPABJIEHUS IOMOJHUTENBHO CKOH(PUIYPUPOBAH, IOKa
COEMHEHHUE 3aPsIIHOTO UCTOYHMKA 3JIEKTPOIHUTAHUS ¢ OJIOKOM COeNMHEHHs] OOHAPY KUBAOT,
IUIsl HE UMIIEAAHCA CXE€Mbl, B KOTOPYIO INOJAIOT NEPEMEHHBIM TOK, N€HEPUPYEMBIH CXEMOU
TeHEPUPOBAHUS IEPEMEHHOIO TOKA.

[0297] B nomonHeHWe, B COOTBETCTBUM CO BTOpPOW Moaudukanmeldi BapHaHTOB
OCYIIECTBJICHHS ~ HACTOSALIEro  u300pereHusi, OJOK  ymNpaBieHHS  JOIOJHUTEIBHO
CKOH(UTYPUPOBAH IJISl U3MEPEHUST UMIIEAHCA CXEMbI, B KOTOPYIO TIOAAIOT MEPEMEHHBIN TOK,
HA 4aCTOTE PE30HAHCA CXEMBI, B KOTOPYIO MOAAIOT MEPEMEHHBIN TOK, TeHEPUPYEMbIH CXEMOU
TeHEpUPOBAHUs IEPEMEHHOIO TOKA.

[0298] B nomosHeHHWe, B COOTBETCTBHHM CO BTOPOH Moaudukanueld BapUaHTOB
OCYLIECTBIICHUsT ~ HACTOSAILIEr0  HM300peTeHHs, OJIOK  YNpaBJIEHUS  JOIMOJHHUTEIBHO
CKOH(UTYpPUPOBaH Uil OOHAPYKEHHsI HANPSIKEHUS M TOKAa CXEMBI, B KOTOPYK TMOAAIOT
MEPEMEHHBIM TOK, HAa 4aCTOTE€ PE30HAHCA CXEMBbI, B KOTOPYHK IOAAIOT MEPEMEHHBIN TOK,
TeHEPUPYEMBIN CXEMOH Fr€HepUPOBAHUS IEPEMEHHOIO TOKA.

[0299] B nmononHeHHe, B COOTBETCTBHM C MEPBOH MoAuQUKaled BapHAHTOB
OCYILIECTBIICHUsI HACTOSLIETO M300PETEHHs], YCTPOWCTBO JOMOJIHUTENIBHO CONEPKUT MEPBYIO

CXEMY H BTOPYIO CXeMY, CKOH(PUTYPUPOBaHHBIE Il U30UPATEIbHOTO AKTUBHPOBAHUS C LIEITBIO
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NOZJaY¥ SHEPTHH Ha TOKOIIPHEMHUK, TIPH 3TOM BTOpasi CXeMa UMeeT OOJIblee CONPOTUBIICHHUE,
4YeM IepBasi CXxema.

[0300] B nomosHeHHWe, B COOTBETCTBMHM CO BTOPOH Moaudukanueld BapHUaHTOB
OCYIIECTBJIEHHS ~ HACTOALIEro  u300pereHusi, OJOK  yNpaBieHHUS  JOIOJHUTEIBHO
CKOH(UTYpUPOBAH, MPH BBIMOJHEHHUH WHIYKTHBHOTO HArpeBa, AJIsl HCIOJIb30BaHUS MEPBOIl
CXEMBI C LIEJIbIO BBIMOJIHEHUS MHAYKTUBHOIO HArpeBa U U3MEPEHUs] UMITEITaHCa CXEMBI.

[0301] B nomosHeHWe, B COOTBETCTBMHM CO BTOpPOH Moaudukanueld BapHUaHTOB
OCYLIECTBJICHHUs HACTOSIIEro M300peTeHus, OJIOK yIpaBJICHUS B Cilydae, KOTAA UMIIEAHC,
MOJIyYCHHBII HAa OCHOBE WM3MEPEHHBIX HANpPsDKEHUs M TOKA CXEMbl, COAEpKalled CXeMy
WHAYKTUBHOI'O HarpeBa, NPeBOCXOUT 3apaHee 3aJaHHOE 3HaYEHUE, JJ1s1 Hadala UHAYKTUBHOIO
Harpesa.

[0302] B nomonHeHHWe, B COOTBETCTBHHM CO BTOpPOH Moaudukanueld BapUaHTOB
OCYILIECTBIICHHUSI HACTOSIIIEro M300PETEHHsI YCTPONHCTBO JAOMOJHHUTENBHO CONEPIKUT CPEACTBA
ONpeneIeHUs] UMIIEaHCa CXEMBL, COAEPKALEH CXeMy UHAYKTUBHOIO HAarpeBa.

[0303] B nomosHeHWe, B COOTBETCTBHHM CO BTOpPOH Moaudukanuell BapUaHTOB
OCYILIECTBIIEHHUSI HACTOSIIEr0 H300pETEeHMs,

NPEAJIOKEHO YCTPOMCTBO MHAYKTUBHOIO HArpeBa, CKOH(QUIYPUPOBAHHOE IS
WHIYKTUBHOTO HarpeBa TOKOIIPUEMHHKA B a3po30Je00pasyrolieM MaTepHuaie, KOTOPBIi
CONEPKUT TOKOMPUEMHHMK W HCTOYHHMK a’po30Jis. YCTPOMCTBO MHIYKTUBHOIO Harpesa
CONEP)KUT  adpo30Je00pa3yrOIUil  MaTepuats; HUCTOYHHK  DJIEKTPONUTAHUS,  CXEMY
MHAYKTUBHOI'O Harpesa AJisl UHAYKTUBHOIO HarpeBa TOKONPUEMHHKA, CXeMy T'€HepUpPOBaHUs
MEePEMEHHOT0 TOKA JUJIsl TEHEPUPOBAHMSI IEPEMEHHOIO TOKA HA OCHOBE MOIITHOCTH, IOJIABAEMOMN
W3 UCTOYHUKA BJICKTPOMUTAHUS, TTPU STOM MEPEMEHHBIN TOK MOAAIOT B CXEMY UHAYKTHBHOTO
HarpeBa, W OJIOK yIpaBJieHHs], CKOHPUTYPUPOBAHHbBIN IJisi OOHAPYKEHUST TOKOMPUEMHUKA HA
OCHOBE HMIIEJAHCA CXEMBI, COIepXKallell CcXxeMy MHIYKTHMBHOIO HarpeBa, W A Hadaia
WHIYKTUBHOI'O HarpeBa B OTBET Ha OOHAPYKEHHE TOKONPHUEMHHUKA.

[0304] B nomonHeHWe, B COOTBETCTBHHM CO BTOPOH Moaudukanueld BapUaHTOB
OCYILIECTBIICHUsST HACTOSIIEr0 HW300pEeTeHus, MpeIIoKeH Croco0 paboTel yCTPOWCTBA
WHIYKTUBHOTO HarpeBa, CKOH(PUTYPUPOBAHHOTO IS HHAYKTHBHOTO HArPeBa TOKOMPHEMHHKA
B a3p030Je00pa3yromeM Marepuaie, KOTOPBIH COIAEP)KUT TOKONMPUEMHHMK M HMCTOYHHUK
a’3po30Jisi. YCTPOHCTBO MHAYKTHUBHOTO HArpeBa COIEPKUT a3po30sie00pasyronii MaTepHal,
HMCTOYHUK 3JIEKTPONUTAHUS, CXEMY HWHAYKTUBHOIO Harpesa Uil WHAYKTUBHOIO Harpesa

TOKOIIPUEMHHUKA, W CXEMY TICHCPUPOBAHHUA TICPEMECHHOI0 TOKa MAJId TCHEPUPOBAHUSA
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MEPEMEHHOI0 TOKa Ha OCHOBE MOILHOCTH, MOJaBA€MOW U3 UCTOYHHUKA JIEKTPONUTAHMUS, TIPU
STOM MEPEeMEHHBIN TOK MOJAIT B CXeMy HHIYKTUBHOro HarpeBa. Crioco® comep:kuT srtam
OOHapyKeHHsT TOKOIPHEMHHMKAa Ha OCHOBE HWMIIEJaHCA CXEMbl, COAepaield cxemy
WHIYKTHMBHOTO HArpeBa, W 5Tall Havyaja WHIYKTHMBHOTO HAarpeBa B OTBET HAa OOHApy)KeHHUE
TOKONPUEMHHUKA.

[0305] B nomosHeHHe, B COOTBETCTBMM CO BTOPOH MoauduKauueld BapUAHTOB
OCYINECTBJICHHS] HACTOSIIIEr0 M300peTeHus, TNPEeIJIOKEeHbl KOMITBIOTEPHAs MPOrpaMma,
cozepIKallasi UHCTPYKIMHU, KOTOPbIE MPU BBINOJHEHUU 3TOH KOMITBIOTEPHON MPOrpamMMbl Ha
KOMITBIOTEPE 00ECTIeUnBaIOT (DYHKIIMOHUPOBAHKE, STOTO KOMITBIOTEPA, B KAYECTBE YCTPOMCTBRA
WHIYKTUBHOTO HAarpeBa B COOTBETCTBHHM C OITMCAHHOW BBbIIIe BTOpOH Monudukauei
BAPMAHTOB OCYIIECTBJICHUS HACTOSIEr0 W300pEeTeHUs, W MAIIMHOYUTAEMbI HOCUTENb

AAHHBIX, HA KOTOPOM XPAHAT YIIOMAHYTYH) KOMIIBIOTCPHYIO IPOTpaMMy.

Cnucok 0003HaueHUI

[0306] 100 ycTpoiicTBO MHIYKTUBHOI'O Harpesa

101 xopmyc

102 UCTOYHUK SJIEKTPONUTAHUS,

104 cxema

106 unpyxrop

108 aspo3oneobpasyromuii MaTepual

110 ToxonpueMHuk

112 ucTouHUK a3pOo30IIst

114 ¢punbtp

116 6ok coenuHeHHs ¢ 3aPATHBIM HCTOUHHUKOM 3JIEKTPOITUTAHUS
118 6ok ynpaBieHus

120 cxema peryJupOBKU HAINPSKEHUs

122 3apsinHas cxema

126 cxema BO30Y>KACHHUS CBETOM3IIYYAIOLIETO JIEMEHTa
128 xHomKa

130 napannenpHas cxema

132 cxema reHepupOBaHUs IEPEMEHHOIO TOKA

134 cxema usMepeHusl HanpsKEHUs

136 cxema u3MepeHus: Toka
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138 cBeToM3My4arOIUN 3JIEMEHT

140 cxema nenuTesst HaNPsLKEHUs

610 He UCIONIB30BAHHBIN UCTOYHUK

620 U3HOLIEHHBIN UCTOYHHUK

630 oOwvem »sHepruu, HEOOXOAMMBIH I NOTpeONeHHs OOHON  eIMHULIBI
a’3p03051e00pa3yIoLIero MaTepraa

640 ocTaTOYHBII YPOBEHb YHEPTUHU (HE UCTIONb30BAHHBIN HCTOYHUK)

650 ocTaTO4HBII YPOBEHb YHEPTUU (M3HOLICHHBIH UCTOYHUK)

660 HanpsHKEHUs paspsiiKU IPU IMOJTHOM 3apsiie

770 xOHEYHOE HAIPSIKEHUs Pa3psAaKU

1410 uenesas Temnepatypa NpeaBapUTEIbHOIO HATPEBa

1415 uenesast TemnepaTypa OXJIaKIECHUS

1420 ueneBast TeMrepatypa HarpeBa

1430 nepuon peskxuma PRE-HEAT («npeaBapuTenbHBIN HATPEBY).

1435 nepuon pexxuma INTERVAL («may3ay)

1440 nepuon pesxxuma HEAT («Harpes»).

1445 xorpa yaoBIETBOPEHO YCIOBUE OKOHYAHHS HArpeBa

1450 korna TokonpreMHUK Oojiee He MOXKET ObITh OOHAPYKEH

1455 korna TOKONPHEMHHUK CHOBAa MOKET OBITh OOHApPYKEeH

1460 nepuox, B KOTOPOM TOKOIPHUEMHHUK HE MOT ObITh OOHAPYKEH

1710 »xBuBajeHTHasT cxema s rocienoBarenbHoli RLC-cxembl, korma
a3p03051e00pa3yIOLINi MaTepuall He BCTABJIEH B YCTPOMCTBO MHAYKTUBHOTO HarpeBa

1720 »xBuUBajeHTHass cxema fAjs1 nocienoBarenbHor RLC-cxembl, korma
a3p03051e00pa3yOLINi MaTeprall BCTABJIEH B YCTPOWCTBO MHAYKTHBHOTO HarpeBa

1710 »kBuBajeHTHass cxema i nochenoBatenbHoli RLC-cxembl, korma
a3p03011e00pa3yOLINi MaTepHall He BCTABJICH B YCTPOMCTBO MHAYKTUBHOIO Harpesa (4acTora
pe30HaHca)

1720 »>kBuUBajeHTHass cxema a1 1noclenoBatenbHoli RLC-cxembl, korma
a3p03011e00pa3yoLINi MaTepral BCTABIEH B YCTPOHCTBO MHAYKTHBHOTO Harpesa (dacToTa

pe30HaHca)



DOOPMVIJIA U30BPETEHHA

1. VcTpolCTBO MHAYKTMBHOTO HAarpeBa, CKOH(UIYPUPOBAHHOE IJIsI MHAYKTHUBHOIO
HarpeBa TOKONPHEMHUKA B adpo30se00pasyrolieM MaTepuase, KOTOPbIH CONEpPIKUT
TOKONPUEMHUK M HUCTOYHHMK adpo30Jid, NPU 3TOM YCTPOMCTBO HHAYKTUBHOIO Harpesa
COIEPIKUT:

VCTOYHHUK 3JIEKTPOIUTAHUS,

CXeMy T'€HepHUPOBaHUs NEPEMEHHOIO TOKA AJIsl FTEHEPUPOBAHUS IEPEMEHHOIO TOKA Ha
OCHOBE MOLIHOCTH, TOAABAEMON U3 UCTOYHUKA 3JIEKTPONUTAHUS,

CXeMy MHAYKTHUBHOIO Harpesa AJisl HHAYKTUBHOIO HarpeBa TOKONPUEMHUKA, U

050K yrpaBiieHus, CKOHPUTYPHUPOBAHHBIH

st OOHAPY KEHHsI TOKOTIPUEMHHKA HA OCHOBE UMIIEIAHCA CXEMBI, B KOTOPYIO IMOAAIOT
MEPEMEHHBIN TOK, FTEHEPUPYEMBIN CXEMOI FeHEPUPOBAHNUS IEPEMEHHOI0 TOKA, U

AJI Havajia MHAYKTUBHOI'O Harpe€Ba B OTBET Ha O6H21py>K€HI/Ie TOKOIIPHUEMHUKA.

2. YCTpOWCTBO HHAYKTUBHOIO HarpeBa mo 1m. 1, B KOTOpOM OJIOK yHpaBJIeHUS
JONOJTHUTENIbHO CKOH(UTYPUPOBAH:

AN TIOJIyY€HUsl TeMIlepaTypbl TOKONPUEMHUKAa Ha OCHOBE MMIIEJJAHCA CXEMBI, B
KOTOPYIO NMOJAIOT NEPEMEHHBbIN TOK, F€HEePUPYEMBbIll CXEMOH TI'€HEepUpPOBaHHUs MEPEMEHHOIO
TOKA, U

AJiA yrpaBJICHUSA UHAYKTHUBHBIM HAarp€BOM Ha OCHOBE HO.Hy‘IGHHOﬁ TEMIIEPATYPHI.

3. YCTpOWCTBO MHAYKTHBHOTO Harpesa 1o m. | wim 2, B KOTOPOM OJIOK yIpaBJIeHUs
MMEET NEPBBINA PEXUM, B KOTOPOM U3MEPSIIOT IO MEHbIIEH Mepe UMIIEAAHC CXEMBI, B KOTOPYIO
MOJAIOT MEPEMEHHBbIH TOK, F€HEPUPYEMBIN CXEMOW IeHEpUPOBAHUs MEPEMEHHOIO TOKa, U
BTOPOH pE€XHUM, B KOTOPOM HMIEAAHC CXEMBbL, B KOTOPYIO IOAAKT MEPEMEHHBIH TOK,

reHepUpyeMblii CXeMOH reHepUpOBaHUs IEPEMEHHOIO TOKA, HE U3MEPSIOT.

4. YcTpOoNCTBO MHAYKTUBHOIO HarpeBsa o 1. 3,
JOTIONHUTENBHO ~cozepikaiiee OJIOK COeNUHEHMs, CKOH(UIYPUPOBAHHBIA IS

obecrnieyeHust COCAUHECHUS C 3apsAAHBIM UCTOYHUKOM SJICKTPONIUTAHUA, ITPU 3TOM
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OJIOK ympaBJIeHUs] AONOJHHUTEIBHO CKOHPUTYPUPOBAH Il BHIMOJHEHHs ONepalyii B
NIEPBOM PEXXUME 10 HCTEUEHHs 3apaHee 3aJaHHOro MepuoAa BPEMEHH Iocje OOHAPYKEHUs,

4qTOo 3ap;{z[an‘ﬁ HNCTOYHHK 3JICKTPOIIUTAHUSA OTKJIIOYCH OT O70Ka COCIUHCHUA.

5. YcTpoiicTBO MHAYKTUBHOIO HAarpeBa o 1. 3,
JOTIOJIHUTEJIBHO COJIepIKalllee KHOIKY, IPH 3TOM
OJIOK yrpaBJIeHUs! JOTIOJHUTEIPHO CKOH(UTYPUPOBAH JIS TEPEXO0/Ia B TIEPBbINA PEXKUM

B OTBET Ha BBIMOJIHEHUE 3apaHee 3aJaHHOMN ONepaluy ¢ yIOMSIHYTON KHOIKOM.

6. YCTpOoNCTBO HHAYKTUBHOIO HAarpesa Io m. 3,

JOMOJIHUTENBHO COAEpIKalIee KHOIKY, IPU 5TOM

OJIOK yrpaBJIeHUs TOTIOHUTENBHO CKOH(PHUTYPHPOBAH:

B OTBET Ha MEPEXO]l B TIEPBBIA PEKUM, JJIS 3aITyCKa TaliMepa TaKiuM 00pa3oM, 4TOOBI
3HA4YE€HHUE YBEJINYNBAJIOCH NN YMEHBINAJIOCH C TEYEHUEM BPEMEHH OTHOCUTENIBHO HCXOAHOIO
3HAYEHMUS,

B OTBET HA TO, YTO 3HAYEHHUE TaliMepa AOCTUIJIO 3apaHee 3aJaHHOrO 3HAYEHUs, IJIs
nepexoaa BO BTOPOU PEKUM; U

B OTBET HA BBINOJIHEHUE 3apaHee 3aJaHHON OINepaluu ¢ YIOMSHYTOW KHONKOW, IJis
BBITIOJIHEHHUSI OJTHOTO U3 CIEAYIOIIErO: BO3BPALleHHE 3HAU€HHsI TalilMepa B UCXOJIHOE 3HAUEHHUE,
npuOIMKeHNe 3HaYeHMsl TaliMepa K MCXOJHOMY 3HAUEHMIO, MM CHIBUT 3apaHee 3aJaHHOTO

3HAYCHUA OaJblIe OT 3HAYCHUA TaﬁMepa.

7. YCTpOHCTBO HHAYKTUBHOTO Harpesa o Jrodomy u3 m.i. 1-6,

JOTIOJHUTENBHO —cofepikainee OJIOK COeNUHEHHs, CKOH(UIYPUPOBAHHBIA IS
o0ecreYeHns1 COeIMHEHUs C 3apsIHBIM HCTOUHUKOM 3JIEKTPOITUTAHUS, TIPH STOM

OJIOK ynpaBJIeHUs] JOTIOJHUTEIBPHO CKOH()HUIYPUPOBAH, MOKA COENUHEHUE 3aPsIHOTO
MCTOYHHUKA 3JICKTPONUTAHHS C OJIOKOM COCIMHEHUs] OOHAPY)KUBAIOT, HE M3MEPSITh UMIIEIAHC
CXEeMbl, B KOTOPYHK MOAAKT MEPEMEHHBbIH TOK, TN€HEPUPYEMBIH CXEMOH TI'€HEepUPOBAHUS

NEPEMCHHOI'O TOKA.

8. YcTpoiicTBO MHAYKTUBHOTO HarpeBsa 1o arodomy u3 m.i. 1-7,
B KOTOpPOM OJIOK yIpaBieHUs HOMOJHHUTEIbHO CKOH(OUIYPHPOBAH MAJISI W3MEPEHUs

UMII€AaHCa CXEMbI, B KOTOPYIO MOAArOT HepeMeHHbeI TOK, Ha 9aCTOTE PE30HAHCA CXCEMBbI, B



KOTOPYHO NMOAAIOT MEPEMEHHBIM TOK, FEHEPUPYEMBI CXEMOW I€HEPUPOBAHUS MEPEMEHHOIO

TOKaA.

9. YCTpOoHCTBO MHAYKTHBHOTO HArpeBa Mo Jo0oMy u3 .. 18,
JOMOJHUTEBHO COZIEpIKALee IIEPBYIO CXEMY U BTOPYIO CXeMY, CKOH(PHUTIYpHUPOBaHHBIE
JJIA I/136I/IpaTe.HbHOFO AKTUBUPOBAHUA IJIA MOAAYU SHEPIrUHM Ha TOKOIIPHUEMHUK, IIPU 5TOM

BTOpas CX€Ma UMECT Oosnbliee CONIPOTUBJICHHUE, YEM II€pBas CXeMa.

10. YcTpolicTBO MHAYKTUBHOIO Harpesa no m. 9,
B KOTOPOM OJIOK yIpaBJIEeHUs! IOMOJHHUTEIBHO CKOH()HUIYPHPOBAH, MPU BBIOJHEHUH
WHAYKTUBHOI'O Harpesa, AJsl UCIOJIb30BAHUS EPBON CXEMBI JJIs1 BBIITOJIHEHUS] UHAYKTUBHOIO

Harpe€ea U UISMEPECHUA UMIIEAaHCa CXCMBbI.

11. Crioco6 paboTe! yCTpOCTBa HHAYKTUBHOIO HAarpeBa, CKOH(UTYPUPOBAHHOTO IS
WHIYKTUBHOTO HarpeBa TOKOIPHEMHHKA B a3p030Je00pasyrolieM MarepHuaie, KOTOPBIH
COIEPKUT TOKONPUEMHHMK U HCTOYHUK a’po30iid, MNPU 3TOM YCTPOWCTBO HHAYKTHBHOIO
HAarpeBa COAEPIKUT:

UCTOYHHUK SJIEKTPOIUTAHUS,

CXeMy T'€HEpUPOBAHUs MEPEMEHHOIO TOKA AJisi FTEHEPUPOBAHUS NIEPEMEHHOIO TOKA Ha
OCHOBE MOLIHOCTH, TOAABAEMON U3 UCTOYHUKA 3JIEKTPONUTAHUS, U

CX€My MHAYKTHUBHOI'O HarpeBa AJisi UHAYKTUBHOI'O HArpeBa TOKONPUEMHHUKA,

IIPU 3TOM CIOCOO COIEPIKHUT:

sTan oOHAPYKEHHs TOKOMPUEMHHKA HA OCHOBE UMIIEIAHCA CXEMBI, B KOTOPYIO MOAAI0T
NIEPEMEHHBIN TOK, TEHEPUPYEMBIN CXEMOH T'€HepUPOBAHUS IEPEMEHHOIO TOKA, U

STall HavdaJla MHOAYKTUBHOI'O HArpe€ea B OTBET Ha 06Hapy>1<eHI/Ie TOKOIIPUEMHUKA.

12. YcTpoicTBO MHAYKTUBHOTO HAarpeBa, CKOH(QHIYPHUPOBAHHOE IUIsI UHAYKTUBHOTO
HarpeBa TOKONPHEMHHKA B a3p030JIe00pasyrolmieM Marepuane, KOTOPbIH COAEPKHUT
TOKONPUEMHUK W MCTOYHUK a’po30Jisi, NMPU 3TOM YCTPOMCTBO HHAYKTUBHOIO Harpesa
COIEPIKUT:

aspo3osieodpasyromuil MaTepHa;

HUCTOYHUK SJICKTPOMUTAHUA,



CXeMy T'€HepUPOBaHUs MEPEMEHHOrO TOKA AJIsl FTEHEPUPOBAHUS IEPEMEHHOI0 TOKA Ha
OCHOBE MOLIHOCTH, ITOAABAEMON U3 UCTOYHHUKA 3JIEKTPONUTAHUS,

CXeMy MHAYKTHUBHOI'O Harpesa JJisl UHAYKTUBHOI'O HarpeBa TOKOIIPUEMHUKA, U

OJI0K ynpaBiieHusl, CKOH(PHUTYpUPOBAHHBIH

aJ1st OOHApPY’KEHUsI TOKOIPHEMHHKA HA OCHOBE MMIIEIAaHCA CXEMBI, B KOTOPYIO MOJAIOT
MIEPEMEHHBIN TOK, TEHEPUPYEMBINM CXEMOI T'eHEepUPOBAHUS IEPEMEHHOIO TOKA, U

AJIA Havajia MTHOYKTUBHOI'O Harpe€Ba B OTBET Ha O6H21py>K€HI/Ie TOKOIIPHUEMHUKA.

13. YerpoiicTBo opMUPOBaHUS a3pO30JIsl A1 MHIYKTHBHOTO HArpeBa TOKOIPUEMHHUKA
B adpo30Jeo0pas3yrolneM MaTepuane, KOTOPBIH COAEPKUT TOKONPHUEMHHK U HCTOYHHK
a3pOo30J1s, IPU 3TOM YCTPOHCTBO (POPMHUPOBAHHSI a3PO30JIsI COAEPIKUT:

KOPIyC, B KOTOPBIII MOKET OBbITh BCTABJIEH a3P030J1€00pa3yIoUil MaTepua,

IIPU 3TOM KOPITYC COAEPIKUT:

UCTOYHUK 3JIEKTPONUTAHUS,

CXeMy I'eHepUpOBaHUs NIEPEMEHHOI0 TOKa AJisl T€HEPUPOBAHUs IEPEMEHHOTO TOKA Ha
OCHOBE MOLIHOCTH, MTOAaBAaEMON U3 NCTOYHHUKA 3JIEKTPONUTAHUS,

CXeMy MHIYKTUBHOI'O HarpeBa il UHAYKTUBHOIO HAarpeBa TOKONPUEMHHKA, U

OJI0K yrpaBiieHus, CKOH(UTYPUPOBAHHBIH

auisi OOHApYIKEHUsS] HANPSDKEHUs U TOKA CXEMBbI, COAepiKalleill cXxeMy HHAYKTHBHOTO
HarpeBa, B KOTOPYH) MOAAIOT INEPEMEHHBIM TOK, N€HEPUPYEMbIN CXEMOW T€HEepPUPOBAHMS
NIEPEMEHHOTO TOKa, U

IUIs HadaJa WHAYKTHMBHOI'O HarpeBa B Cllydae, KOrJa, Ha OCHOBE HMIIEJAHCa,
MOJIy4eHHOTO Ha OCHOBE OOHAPYKEHHBIX HANPSDKEHUS ©  TOKA, ONPENETICHO, |TO

TOKOTPUEMHUK HAXOAUTCS B KOPIyCe YCTPOMCTBA ()OPMHUPOBAHUSI a3PO30JIsI.

14. YerpotictBo popmMupoBaHus a3p0o30is 1o 1. 13, B KOTopom

OJIOK yrpaBIIeHHUs TOTIOJIHUTEIBHO CKOHPHUTYpHPOBAH:

IUIsl TOJY4YeHUsl TEeMIEepaTypbl TOKONPHUEMHHUKA Ha OCHOBE MMIIEAAHCA CXEMBI,
cozepxkallell CxeMy HWHAYKTUBHOIO HAarpeBa, B KOTOPYK MOAAIOT MEPEMEHHBIN TOK,
TeHEPUPYEMBIN CXEMOHN Fr€HepUPOBAHUS IEPEMEHHOTO TOKA, U

AJI yOpaBJICHUSA MHAYKTUBHBIM HAIrp€BOM Ha OCHOBE HOHy"IeHHOfI TEMIICPATYPhL

15. YerpotictBo popmupoBanus a3po30iis 1o 1. 13 unu 14,



B KOTOPOM OJIOK yTpaBJIeHUS] JOMOJHUTEILHO CKOH(PUTYpUPOBaH st pabOTHI MO
MEHbLIEH Mepe B CIEAYIOIINX PEKUMAX:

NEepPBBbI PEXUM, B KOTOPOM H3MEPSIOT HMIENAHC CXEMbl, B KOTOPYIO MOJAIOT
NIEPEMEHHBIN TOK, TeHEPUPYEMBIil CXEMOI e HepUPOBAHUs IEPEMEHHOIO TOKA, U

BTOPOH pE€XHUM, B KOTOPOM HE M3MEPSIOT MMIIEIAHC CXEMbI, B KOTOPYIO MOJAIOT

MEPEMEHHBIN TOK, TEHEPUPYEMBIN CXEMOH M€ HEPUPOBAHUS IEPEMEHHOIO TOKA.

16. YcTpoiicTBo hopMupoBaHHs a3p0o30Jst o 1. 15,

JOMNOJIHUTENBHO COAepkalee OJNOK COEOUHEHHs Ui 0OeCIHedYeHUs] COENUHEHHs C
3apsAIHBIM HCTOYHUKOM 3JIEKTPOIUTAHUS,

npu 3TOM OJIOK YIPaBJICHUS JOMNOJHHUTENBHO CKOH(HUIYPHPOBAH MAJsl BBINOJHEHUS
onepaluil B NEPBOM peXHUME A0 UCTEUEHMs 3apaHee 3aJaHHOrO MEepUuoja BPEMEHHU MOCe
OOHapy’>KeHHsT TOTrO, YTO 3apAOHBIH HCTOYHHMK OJJIEKTPOIUTAHMS OTKIIOYEH OT OJoKa

COCIUHCHUA.

17. YerpoiicTBo opMUpOBaHUS a3pO30Jis 110 1. 15,
JOTIOJIHUTENIBHO COZIEprKalllee KHOIIKY,
npu 3TOM OJIOK yTpaBiIeHUs] IOIMOJHUTENBHO CKOH(UIYPHPOBAH Ui Mepexona B

HepBbIﬁ PE€K1M B OTBET Ha BBIIMOJIHCHUE 3apaHEe 3aIaHHOHN onepanuu ¢ yr[OMHHyTOI‘/'I KHOITKOM.

18. YerpoiicTBo hopMupoBaHus a3po30dst o 1. 15,

JOTIOJIHUTENIBHO COZIEPIKallee KHOTIKY,

Ipu 5TOM 010K YHOpaBJICHUA BO3BPALIA€TCA B HepBbeI PEXHUM B OTBET Ha BBITIOJHEHUE
3apaHee 3aJaHHOI OINepaluu C KHOMNKOW Mocje Mepexoja BO BTOPOH pexuM, B OTBET HA

HNCTCUCHUEC 3apaHECE 3aJaHHOTO MEPHUOJa BPEMECHH IIOCJIE NTEPEXOaa B HepBbIﬁ PEXUM.

19. YerpotiicTBo popmMupoBaHus a3p0o30Jis 1o JirodoMy u3 m.i. 13—18,

JOTIONTHUTEIBHO COfepiKaiiee OJIOK COeNUHEHMs Al OOECIeYeHUs] COCAMHEHUs C
3apsAAHbIM UCTOYHUKOM 3JICKTPOIMUTAHUA,

pH 3TOM OJIOK YIpaBJIEHUS] NOMOJHHUTEIBHO CKOH(UTYPHPOBAH, MOKA COSIHHEHHE
3apsAAHOTrO UCTOYHHUKA SJICKTPOIMMUTAHUA C 6.]'IOKOM COCAUHECHUA O6H21py>KI/IBaI-OT, HE UBMEPATH
HAIpPsDKEHUs] U TOKA CXEMBI, B KOTOPYIO MOAAIOT MEPEMEHHBIH TOK, TeHEPUPYEMbIA CXEMOU

TeHEepUPOBAHUS IEPEMEHHOTO TOKA.



20. YcrpoiicTBo (OpMUPOBAHUS a3PO30JIs 110 JIFoOoMy 13 1.i. 13—19,
B KOTOPOM OJIOK YyTpaBJEHHs] JOMOJHUTENIBHO CKOH(PUTYPUPOBAH IJISI HU3MEPEHUS
HaIpsDKEHUs] U TOKA CXEMBbI, B KOTOPYIO MOAAIOT MEPEMEHHbIN TOK, T€HEPUPYEMbIN CXeMOU

FEHEPUPOBAHUA NEPEMEHHOI'O TOKA, Ha YaCTOTEC PE30OHaHCa 3TOH CXEMBI.

21. YcrpoiicTBo hopMupoBaHHs a3po30Jis Mo JirodoMy u3 m.i. 13—20,
JOTIOJTHUTEJIBHO COZIepIKaIIee IEPBYIO CXEMY U BTOPYIO CXeMY, CKOH(UTYPUPOBAHHBIE
JJIA I/136I/IpaTe.HbHOFO AKTUBUPOBAHUA IJIA MOAAYU SHEPTUU Ha TOKOIIPUEMHUK, IPU 5TOM

BTOpasd CX€Ma UMECT Ooubliee CONIPOTUBJICHHUE, YUEM TI€pPBasd CXeMma.

22. YcrpoiicTBo (OpMUpPOBaHHS a3p030Jis 1Mo 1. 21,
B KOTOPOM OJIOK yIpaBJIEHUs! IOMOJHHUTEIBHO CKOH()HUIYPHPOBAH, MPU BBIOJHEHUN
MHYKTUBHOI'O Harpena, AJis UCIOJIb30BaHUs MEPBOI CXEMBbI AJIsl BBIIIOJIHEHUS] UHAYKTUBHOTIO

Harpesa U UISMCPECHUA HANIPSAXKECHUA U TOKA CXCMBbI.

23. YcrpoiicTBo hopMupoBaHHs a3p0o30Jis 1O JI00oMy U3 m.a. 13—22,
B KOTOPOM OJIOK YyIIpaBJIEHUs] B Cly4ae, KOrJa MMIIEAAHC, TOJTyYeHHBbIH Ha OCHOBE
U3MEPEHHBIX HANpPSDKEHWs] U TOKA, MPEBOCXOAMT 3apaHee 3aJaHHOE 3HA4YeHHe, HAauMHAeT

HHHYKTHBHbIﬁ Harpes.

24. Criocob paboTsl ycTpoiicTBa (OPMUPOBAHUSI a3PO30JIs IJIsl HHIYKTHBHOTO HarpeBa
TOKOIIPUEMHHKA B a3pP030J1€00pa3yroIeM MaTeprale, KOTOPbIA CONEPKUT TOKONPHEMHUK U
HCTOYHUK a3PO30JIsi, TPU 3TOM YCTPOUCTBO (POPMHUPOBAHUS a3PO30JIsi COAEPIKHUT:

KOPIYC, B KOTOPbIil MOKET ObITh BCTABJIEH adp030J1e00pasy oLl MaTepual,

IIPU 3TOM KOPITYC COIEPIKHT:

HNCTOYHHK SJICKTPONMUTAHUA,

CXEMY I'CHEPHUPOBAHUSA MEPEMECHHOTO TOKA AJIA FTCHEPUPOBAHUSA IEPEMEHHOTO TOKA Ha
OCHOBE MOIITHOCTH, TIOJJaBA€MO# M3 UCTOYHHKA DJIEKTPOITUTAHUS, U

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

IPU 3TOM CIIOCOO COMEPIKHT:
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sTan OOHAPYKEHUS HAINPSDKEHHUS M TOKA CXEMBbI, COoIepsKalell cCXxeMy HHIYKTUBHOTO
HarpeBa, B KOTOPYIO MOJAKOT MEPEMEHHBbIM TOK, F€HEPUPYEMBI CXEMOM TIe€HEPUPOBAHUS
NEPEMEHHOI0 TOKA, U

STaIl Ha4yajla MHAYKTUBHOTO HarpeBa B OTBET HA OOHApy’KeHHe, Ha OCHOBE MMIIEIAHCa,
HIOJTIyYEHHOTO Ha OCHOBE OOHAPYKEHHBIX HANPSDKEHUS U TOKA, YTO TOKONPUEMHHUK HaXOIUTCS

B KOpITyCe YCTPOHCTBA (POPMUPOBAHMUS a3 PO3OJIL.

25. Cnoco® mo m. 24, MOMOJHUTENBHO BKJIIOYAIOIIMN MO MEHbLIEH Mepe OOHO U3
CIEYIOILErO:

3Tal, U3 IePBOro peXkuma, B KOTOPOM U3MEPSIIOT UMIIEIaHC CXEMBI, B KOTOPYIO ITOAAI0T
MEPEMEHHBIN TOK, F€HEPUPYEMBIII CXE€MOH T€HEepUPOBAaHUsl MEPEMEHHOIO0 TOKA, U BTOPOro
peKkrMa, B KOTOPOM HMIIEIaHC CXEMBI, B KOTOPYIO MOAAIOT NEPEMEHHbIHN TOK, TeHepUPYEMbIii
CXEMOI reHepupOBaHUs NIEPEMEHHOI0 TOKa, HE U3MEPSIOT, BBINOJIHEHUS ONepaluil B IEPBOM
pEeKUMe 10 UCTEUEHHS 3apaHee 33JaHHOrO Meproa BpEeMEHH Iociie 0OHApYKEHHs TOTO, YTO
3apSAHBIN HCTOYHHK JIEKTPOIUTAHHS OTKJIIOUEH OT OJIOKA COEAMHEHUsI, BXOSIIErO B COCTaB
ycTpoiictBa (OPMHPOBAHHS a’pO30Jsi U CKOH(PUTYPUPOBAHHOTO [UIsi  OOecreueHwsI
COEIMHEHMS C 3apsAAHBIM HCTOYHUKOM 3JIEKTPOIUTAHMS,

3Tall epexoAa B MEPBbII PEXXUM U3 BTOPOTO peXXHMa B OTBET Ha BBINOJHEHHUE 3apaHee
3aJJaHHOH Omnepariy ¢ KHOIIKOH, BXOJsIIeH B COCTaB yCTpoiicTBa (OpMUPOBAHUS a3PO30JIsL;, U

5Tall U3MEPEHUs] HAIPSDKEHUS U TOKAa CXEMbl Ha 4acTOTE PE30HAHCA 3TOW CXEMBI, B
KOTOPYIO TOAAIOT MEPEMEHHBIN TOK, F€HEPUPYEMBIII CXEMOW IeHEPUPOBAHUS MEPEMEHHOIO

TOKa.

26. YcrpoiicTBo hopMUpOBaHUS a3pO30Jis IJIs1 UHAYKTHBHOI'O HArpeBa TOKOIPHEMHHUKA
B a3p030Je00pa3yromeM Marepuaie, KOTOPbIH COAEPXKUT TOKONMPUEMHHK M HCTOYHHUK
a’p030JIsi, IPU 3TOM YCTPONCTBO MHIYKTUBHOTO HarpeBa COACPIKUT:

a3p0301e00pa3yO Nl MaTEPHATT, U

KOPITYC, B KOTOPBIA MOXeET OBITh BCTABJIEH a3p030J1e00pa3yomuii MaTepual,

MIPH 3TOM KOPIYC COAEPIKUT:

VUCTOYHUK 3JICKTPOIHTAHUS,

CXeMy T'€HEePUPOBAHUS NMEPEMEHHOTO TOKA J1JIi TEHEPUPOBAHUS MMEPEMEHHOTO TOKA Ha
OCHOBE MOLIHOCTH, NMOAABAEMON U3 UCTOYHUKA 3JIEKTPONUTAHUS,

CXEMY MHAYKTHBHOI'O Harpe€sa AJis1 MTHAYKTHUBHOTO HAarp€Ba TOKOMPUEMHUKA, U



OJIOK yrpaBiieHus, CKOHPUTYPUPOBAHHBIH

1l OOHApY’KEHUsl HANPsDKEHUS M TOKAa CXEMBbI, Coaepikalledl cxeMy HHIYyKTHBHOTIO
HarpeBa, B KOTOPYH) MOAAIOT INEPEMEHHBIM TOK, N€HEPUPYEMbIll CXeMOW Te€HEepPUPOBAHMS
NEePEMEHHOI0 TOKA, U

IJId Havyaja WHAYKTHUBHOIO HAarpeBa B cCjydae, KOIAa, Ha OCHOBE HMIIENAHCA,
MOJIy4eHHOTO Ha OCHOBE OOHAPYKEHHBIX HANPSDKEHUST H  TOKA, OMNPENEJIeHO, |TO

TOKOTPUEMHHUK HAXOAUTCS B KOPIyCe YCTPOMCTBA ()OPMHUPOBAHUSI a3PO30JIs.

27. YCTpOHCTBO MHAYKTUBHOTO HArpeBa, CKOH(UTYPUPOBAHHOE TSI MHAYKTUBHOTO
HarpeBa TOKONPHEMHHKA B a3p030JIe00pasyrolmeM Marepuane, KOTOPbIH COAEPKUT
TOKONIPUEMHUK M MCTOYHUK a3po30Jis, NMPU 3TOM YCTPOMCTBO HHAYKTUBHOIO Harpesa
COIEPIKUT:

VCTOYHHUK 3JIEKTPOIUTAHUS,

CXeMy MHIYKTUBHOI'O HAarpeBa AJil HHAYKTHBHOIO HAarpeBa TOKOIPUEMHUKA,

CXeMy I'€HEepUPOBAHUS IEPEMEHHOI0 TOKA 1JI1 TEHEPUPOBAHUS IEPEMEHHOI0 TOKA Ha
OCHOBE MOILHOCTH, MTOAABAEMON U3 UCTOYHMKA DJIEKTPOIUTAHUS, IPU 3TOM NEPEMEHHBIN TOK
MOJAIOT B CXEMy MHAYKTUBHOIO HAarpeBa, 1

OJIOK yrpaBieHus, CKOHPUTYPUPOBAHHBIH

1151 OOHAPYKEHUS] TOKOTIPUEMHUKA Ha OCHOBE MMIIEJJAHCA CXEMBI, COZlepIKallel cXxemy
UHAYKTUBHOIO Harpesa, u

U HavaJla MTHOAYKTUBHOI'O HAarpesa B OTBET Ha O6H3.py>K€HI/Ie TOKOIIPHUEMHHUKA.

28. YcTpolcTBO HHAYKTUBHOIO Harpesa 1o m. 27,

IPU 3TOM YCTPOWCTBO HMHIOYKTHBHOTO HArpeBa COAEPXKHUT CPEACTBa OOHAPYKEHUs
HAIpPsDKEHUS U TOKA YIIOMSIHYTOM CXEMBI, COAep Kallel CXeMy MHAYKTUBHOIO HarpeBa, u

NpyU 3TOM OJIOK YIpaBJIeHUs] CKOH(UIYPUPOBAH MJsl TOJNYYEHUS HMIIEJaHCA 3TOM

CXEMBI Ha OCHOBE OOHAPYKEHHBIX TOKA M HATIPSDKEHHUSI.
29. YeTpolcTBO HHAYKTUBHOIO HArpeBa o 1. 28,
B KOTOPOM CPeCTBA OOHAPYIKEHUS HAIPSKEHUS U TOKA CONEPIKaT cXxeMy OOHapy KeHUs

HANpPsDKEHUS B CXeMy OOHapy KEHUs TOKA.

30. YcTpoiicTBO HHAYKTUBHOIO Harpesa mo 1. 29,
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B KOTOPOM CXeMma OOHapy>KeHUs TOKa CKOH(pUTYpHpOBaHA IUIsi OOHAPYKEHHs TOKa,

MIPOTEKAIIECT0 B UHAYKTOPE, BXOAAIEM B COCTAB CXEMblI MHAYKTUBHOI'O HarpeBa.

31. YerpolicTBO MHAYKTUBHOTO Harpesa 1o n. 29 wnu no 1. 30,
B KOTOPOM CXeMa OOHapy»KEeHUsI HANPsDKEHUsI CKOHQUTYpUpOBaHa it OOHAPY KEHHS

HaIpsXEHHsA, TogaBa€MOro HCTOYHHUKOM SJICKTPOIIUTaAHHA.

32. YCTpoicTBO MHAYKTUBHOTO Harpesa no jgrodomy u3 m.a. 27-31,
B KOTOpOM OJOK yIpaBieHHs, CKOHQUIYPUPOBAHHBIA IJIsi  OOHApy KEeHUs
TOKOIIPUEMHUKA, CKOHQUTYPHUPOBAH Ui OOHAPY KEHHSI TOTO, YTO TOKOIMPUEMHHK BCTAaBJICH B

yCTPOMCTBO MHAYKTUBHOI'O HarpeBa, Ha OCHOBE UMIIE/IaHCa.

33. YCTpoiicTBO HHAYKTUBHOIO Harpesa no Jrodomy u3 m.i. 27-33,

B KOTOPOM TOKOIIPUEMHHUK COAEPKUTCS B a3P030J1e00pasyrolieM MaTepHase, Ipyu 3TOM
YCTPOHCTBO HHAYKTHUBHOI'O HArpeBa COMEPXKUT KOPIYC, IMPH 3TOM OJIOK YIpPaBICHUS,
CKOH(QUTIYpUPOBAaHHBIH Uil  OOHApy)XEHUs] TOKONPUEMHHKA, CKOH(PUTYPUPOBAH IS
OOHapy>keHHs TOrO, YTO a3p030J1e00pasyroLuii MaTepuan BCTABIEH B KOPIYC, HA OCHOBE

HUMIIEAAHCA.

34. YcTpoicTBO MHAYKTUBHOTO HArpeBa 1o Jirobomy u3 m.i. 27-33,
IPU 3TOM YCTPOMCTBO MHAYKTHBHOIO HArpeBa COMEPXKUT KHOIKY, NPH 3TOM OJIOK
yIpaBjIeHUus] CKOHPUTYpUPOBaH JJisi OOHApPY’KEHUs TOKONPHEMHHUKA IOCHe OMepaluud ¢

KHOIIKOH.

35. YcTpoiicTBO HHAYKTUBHOTO Harpesa mo Jrodomy u3 m.i. 27-34,

B KOTOPOM OJIOK YIPaBJICHHS AOMOJHUTEIBHO CKOH(PUTYPHUPOBAH:

IUIsl TIOJYYEHUsl TEeMIIepaTypbl TOKONPHEMHHKAa Ha OCHOBE HUMIIEJAHCA CXEMBI, B
KOTOPYHO MOAAIOT MEPEMEHHBIN TOK, F€HEPUPYEMBI CXEMOW IN€HEPUPOBAHUs MEPEMEHHOIO

TOKaA.

36. YCTpOHCTBO MHAYKTUBHOIO HAarpeeBa Imo 1. 35, B KOTOPOM OJIOK yIpaBiI€HUS
JOTOJTHUTENbHO CKOH(UIYPUPOBAH Ul YIIPAaBJICHUS HHAYKTUBHBIM HArpeBOM Ha OCHOBE

MOJIY4YE€HHOU TeMIepaTyphlL



10

37. YcTpoicTBO HHAYKTUBHOIO Harpesa no grodomy us m.u. 27-36,

B KOTOPOM OJIOK YyIPaBJI€HHsI UMEET IEPBBIN PEKUM, B KOTOPOM U3MEPSIIOT IO MEHbII e
Mepe HUMIIENAaHC CXEMbl, B KOTOPYH IMOAAIOT MEPEMEHHBbIH TOK, I'€HEPUPYEMbIH CXEMOMU
TeHEePUPOBAHUs IEPEMEHHOI0 TOKA, U BTOPOH PEKUM, B KOTOPOM UMIIEAAHC CXEMBI, B KOTOPYIO
MOJAIOT MEPEMEHHBIN TOK, N€HEPUPYEMBbIN CXEMOH I'e€HepUpPOBaHUs MEPEMEHHOIO TOKA, HE

HU3MEPSIIOT.

38. YCTpolicTBO MHAYKTUBHOIO Harpesa mno m. 37,

JOTMOJHUTENBHO —cofepikamiee OJIOK COCOMHEHUS, CKOH(QHUIYPHUPOBAHHBIA IS
o0ecrieyeHrs1 COeIMHEHUsI C 3aPsIIHBIM UCTOYHHUKOM 3JICKTPOIIUTAHMS,

npyu 5TOM OJIOK YIPaBJICHUs NOMOJHUTENBHO CKOH()HUIYPHPOBAH MAJsl BBINOJHEHUS
onepauMii B NMEPBOM PEXHMME 10 HUCTEUEHHUS 3apaHEe 3aJaHHOrO IEepUOa BPEMEHHU IIOCIE
OOHapy’>KeHHsT TOTrO, YTO 3apAOHBIH HCTOYHHMK OJJIEKTPOIUTAHMS OTKIIOYEH OT OJoKa

COCIUHCHUA.

39. YCTpolicTBO HHAYKTUBHOIO Harpesa no n. 37 unu 38,
JIOTIOJIHATEJIbHO CONEPIKAIIEE KHOIIKY,
npu 5TOM OJIOK YNpaBieHUS AOMOJHHUTENbHO CKOH(OUIYPHPOBAaH AJsI Mepexona B

NIEPBbIN PEKUM B OTBET Ha BBIIOJIHEHUE 3apaHee 3aJaHHOM ONepaLuy ¢ yIOMSHYTOW KHOIKOM.

40. YCTpOo#CTBO MHAYKTUBHOTO Harpesa no jJrodomy u3 m.m. 37-39,

JOTIOJHUTENBHO COZlepIKallee KHOMKY,

IPY 5TOM OJIOK yHpaBJIeHHs AOMOJHUTEIBHO CKOH(UTYPHUPOBAH:

B OTBET HA MEPEXOJ B MEPBBIA PEXKUM, JUIS 3aIyCKa TaiiMepa TakuM 00pa3oM, 4ToObI
3HAYEHHE YBEJINYNBAIOCH NN YMEHBINAJIOCh C TEYEHUEM BPEMEHH OTHOCUTEIBHO HCXOAHOIO
3HAYEHMUS,

B OTBET Ha TO, YTO 3HAYEHHUE TaliMepa AOCTUIJIO 3apaHee 3aJaHHOrO 3HAYEHHUs, IJIs
nepexoaa BO BTOPOU PEKUM; U

B OTBET HA BBINOJIHEHHUE 3apaHee 3alaHHOM OIepaluy ¢ YIOMSHYTOW KHOIKOH, s
BBITIOJIHEHHUsI OJTHOTO U3 CJIEAYIOIIErO: BO3BPALCHUE 3HAYECHHsI TaliMepa B UCXOJHOE 3HAYEHHUE,
npubIIMKeHNe 3HAYeHUsl TaliMepa K MCXOAHOMY 3HAYEHUWIO, WM CABHUI 3apaHee 3aJaHHOTO

3HAYCHUSA OAJbIIC OT 3HAYCHUA TaﬁMepa.
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41. YcTpoiicTBO HHAYKTUBHOIO Harpesa no aodomy u3 m.i. 37—40,

JONOJHUTEBHO COMEPIKALLEE KHOIIKY,

IpU 5TOM OJIOK yIpaBJIeHHs] BO3BPAILAETCS B MEPBbIN PEKHM B OTBET HA BBITIOJIHEHHUE
3apaHee 3aJaHHOW OMNEepalMU ¢ KHOMNKOW MOcje mepexofa BO BTOPOHM pPEXHUM, B OTBET Ha

UCTEYEeHUE 3apaHee 3aJJaHHOrO MePHOAa BPEMEHU 10CIIe TTePeX0/ia B MEPBbIN PEXKUM.

42. YCTpOHCTBO MHAYKTUBHOIO HarpeBa no Jrodomy u3 m.i. 27—41,

JOTOJIHUTENILHO cojiepkainee OJIOK COeqUHEHUs I OOeCIEHYEeHUs] COeNUHEHUs C
3apsiAHBIM UCTOYHUKOM 3JIEKTPOMUTAHUS,

NpU 3TOM OJIOK YIPaBJIEHHUs! TOMOJHUTENBHO CKOH(PHUIYPHPOBAH, MOKA COSIUHEHHE
3apsAHOTO UCTOYHHUKA 3JIEKTPOITUTAHMSA C OJIOKOM COeTUHEHNsI OOHAPY KUBAIOT, HE BBITIOJHSTD
u3MepeHne Win OOHapY)KeHHE HAMPSKEHUSI U TOKA CXEMbI, B KOTOPYIO MONAIOT MMEePEMEHHBIN

TOK, TEHEPUPYEMBII CXEMON NeHEPUPOBAaHUS IEPEMEHHOTO TOKA.

43. YCcTpoicTBO HHAYKTUBHOIO HarpeBa no JrodoMy u3 m.i. 27—42,

JOMOJHUTEIBHO COAeprKalee ONOK COeAUHEHUs! sl 00eCHedeHus] COSOUHEHUs C
3apsAAHBIM UCTOYHUKOM 3JIEKTPONUTAHUS,

npu 3TOM OJIOK YIpaBiIeHHs AOMOJHUTEIbHO CKOH(UIypHUpOBaH, MOKa COSTUHEHHUE
3apsITHOTO UCTOYHHKA 3JIEKTPOIHUTAHMS C OJIOKOM COEMHEHHsI OOHAPYIKUBAIOT, HE BBITTOJIHATD
M3MEpPEHNE UMIIEIaHCa CXEMbI, B KOTOPYIO MOJAI0T NEPEMEHHbIN TOK, TeHEPUPYEMBIA CXEeMON

reHEepUPOBAHUS IEPEMEHHOT0 TOKA.

44. YCTpOWCTBO MHAYKTUBHOTO HArpeBa mo JrodoMy u3 m.i. 27—43,

B KOTOpOM OJIOK yHpaBJeHHs HOMOJHHUTEIbHO CKOH(OUIYPHPOBAH MJISI WU3MEPEHUS
HMMIIEZJAHCA CXEMBI, B KOTOPYIO MOAAKT MEPEMEHHBIM TOK, HA 4aCTOTE PE30HAHCA CXEMBI, B
KOTOPYHO MOAAIOT MEPEMEHHBIN TOK, F€HEPUPYEMBII CXEMOW I€HEPUPOBAHUs MEPEMEHHOIO

TOKaA.

45. YCcTpoicTBO HHAYKTUBHOIO HArpeBa mo JrodoMy U3 1.1 27—44,
B KOTOPOM OJIOK YIIpaBJI€HUs! JOMOJHUTENBHO CKOH(QUTYPUPOBAH Al OOHAPYKEHUS

Halpsi>KEHHUsT U TOKa CXEMbI, B KOTOPYHO IIOAArOT HepeMeHHbeI TOK, Ha 4aCTOTC PEC30HAHCA
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CXeMbl, B KOTOPYHK MOAAKT MEPEMEHHBI TOK, N€HEPUPYEMBIH CXEMOH TI'€HEpPUPOBAHUS

NEPEMCHHOI'O TOKA.

46. YcTpoicTBO MHAYKTUBHOI'O HArpeBa Mo JIoOoMy H3 M1 2745,
JOMOJHUTEBHO COZIEpIKALee IIEPBYIO CXEMY U BTOPYIO CXeMY, CKOH(PHUTIYpHUPOBaHHBIE
JJIA I/136I/IpaTe.HbHOFO AKTUBUPOBAHUA IJIA MOAAYU SHEPIrUHM Ha TOKOIIPHUEMHUK, IIPU 5TOM

BTOpas CX€Ma UMECT Ooubliee CONIPOTUBJICHHUE, YEM II€pBas CXeMa.

47. YcTpOHUCTBO HHAYKTUBHOIO Harpena 1o 1. 46,
B KOTOPOM OJIOK yIpaBJIEeHUs! IOMOJHHUTEIBHO CKOH()HUIYPHPOBAH, MPU BBIOJHEHUH
WHAYKTUBHOI'O Harpesa, AJsl UCIOJIb30BAHUS EPBON CXEMBI JJIs1 BBIITOJIHEHUS] UHAYKTUBHOIO

Harpe€ea U UISMEPECHUA UMIIEAaHCa CXCMBbI.

48. YCTpOoiCTBO HHAYKTUBHOIO HarpeBa no Jrodomy u3 m.i. 27—47,
B KOTOPOM OJIOK yINpaBJIEHUs] B Ciy4ae, KOrJa MMIIEAAHC, TOJTyYEeHHBIH Ha OCHOBE
OOHapY>KEHHbIX HANPSDKEHUS U TOKAa CXEMbI, COneprKallell cxeMy HMHIYKTHBHOIO Harpena,

MPEBOCXOAUT 3apaHEE 3aJaHHOC 3HAYCHHUE, HAYUHACT HHHYKTHBHbIﬁ Harpes.

49. YcTpoicTBO HHAYKTUBHOIO HarpeBa no Jro0oMy u3 .. 27—48,
JOMOJHUTEJIBHO COAIEPIKALLEe CPEACTBA ONPEACICHU UMIIEIAHCA CXEMBI, COAepKaleh

CXEMY MHAYKTHUBHOI'O Harpesa.

50. YCTpoWCTBO MHAYKTUBHOTO HArpeBa, CKOH(UIYPUPOBAHHOE Ui WHAYKTHBHOTO
HarpeBa TOKONPHEMHHKA B a3p030JIe00pasyrolieM Marepuane, KOTOPbIH COAEPKHUT
TOKONIPUEMHUK M MCTOYHUK a3po30Jis, MPU 3TOM YCTPOMCTBO HHAYKTUBHOIO Harpesa
COIEPIKUT:

aspo301e00pasyIuil MaTepHa;

VCTOYHHUK 3JIEKTPOIUTAHUS,

CXeMy MHIYKTUBHOIO HAarpesa AJisl HHAYKTUBHOIO HArpeBa TOKOIPUEMHUKA,

CXeMy F'€HEPUPOBAHUS IEPEMEHHOIO TOKA 1JI1 TEHEPUPOBAHUS IEPEMEHHOIO TOKA Ha
OCHOBE MOILHOCTH, MTOAABAEMOMN U3 UCTOYHMKA DJIEKTPOIUTAHUS, IPU 3TOM NEPEMEHHBIN TOK
MOJAIOT B CXEMy MHAYKTUBHOIO HArpeBa, U

OJIOK yrpaBiieHus, CKOHPUTYPUPOBAHHBIH
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11t OOHapy KEeHHsI TOKOIPUEMHHIKA HA OCHOBE UMIIEJIAaHCA CXEMBI, COIepIKalIlel CXeMy
MHIyKTUBHOI'O Harpesa, u

AJIsL Hadajla UHAYKTUBHOI'O HAarp€Ba B OTBET Ha 06Hapy>1<eH1/1e TOKOIIPHUEMHUKA.

51. Cnocob paboThl yCTPONCTBA HHAYKTUBHOIO HArpeBa, CKOH(GUTYPHUPOBAHHOTO AJIS
WHIYKTHBHOTO HarpeBa TOKOMPHEMHHKA B a’po30sieo0pasyrolneM MaTepHaje, KOTOPbIi
COACPIKUT TOKOIPUEMHUK WM HCTOYHHUK adpPO30Jid, IIPpU 3TOM YCTpOﬁCTBO HHAYKTHUBHOI'O
HarpeBa COIEPIKUT:

HNCTOYHHK SJICKTPOIHUTAHUA,

CXEMY UHAYKTHBHOI'O HArp€ea AJis1 MHAYKTHUBHOT'O Harp€Bsa TOKOINIPUEMHUKA, U

CXEMY I'CHEPUPOBAHUS MEPEMEHHOTO TOKA AJIA FTCHEPUPOBAHHSA IEPEMEHHOTO TOKA Ha
OCHOBE MOIIHOCTH, MOJaBa€MOM M3 UCTOUHHUKA 3JEKTPOMUTAHHS, IPU 3TOM MMEPEMEHHBIN TOK
NMOJAar0T B CXEMY MHAYKTUBHOI'O HArpeBa,

IIPU 3TOM CITOCOO COIEPIKHT:

sTarn oOHapy)KeHHsI TOKOPHEMHHKA HAa OCHOBE UMITEAHCA CXeMbI, COZepIKalleii cCxemy
MHAYKTUBHOI'O HarpeBsa, u

oTall HavdaJla MHAYKTUBHOI'O HArpe€Ba B OTBET Ha 06Hapy>1<eHI/Ie TOKOIIPHUEMHUKA.

52. KomnbproTepHas nporpamma, Coaepskalias HHCTPYKLUH, KOTOPbIE MPU BbIOJHEHUN
5TOI KOMIIBIOTEPHOH NMPOTrpaMMbl HA KOMITBIOTEpPE 00ECIeYHBAOT (PYHKIIMOHUPOBAHHE STOTO

KOMITBIOTEPA B KaUeCTBE YCTPOHCTBA MHAYKTUBHOI'O HarpeBa 1o jrobdomy u3 m.i. 27-50.

53. MamuHOuUUTaeMbIi HOCHUTENb JAHHBIX, Ha KOTOPOM XPaHST KOMIIBIOTEPHYIO

nporpammy no m. 52.
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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




5/24

dur.

HanpsxeHue (B)

R
w/ \ ////.wf_
................... [ NN
A‘ m
(a]
O
QO

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

16/24

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



18/24

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



21/24

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?
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