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YCTPOMCTBO UHJIYKTUBHOI'O HATPEBA, BJIOK YIIPABJIEHUA JIJISI HET'O U
CIIOCOB EI'O PABOTbBI

[0001] Hacrosiimee m3o0peTeHHe OTHOCHUTCS K YCTPOHCTBY WHIYKTHBHOTO HAarpesa,

JOMy CKAIOIIEMy yAaJIeHHe a3p030J1e00pa3yoLIero 3JeMeHTa.

ITpeanocbuiku co3naHus n300peTeHUs

[0002] Ha cymecTByromeM ypOBHE TEXHUKU M3BECTHBI YCTPOICTBA, (hOPMHUPYIOIIHE
a’po30JIb U3 ad3pO30JIe00PA3YIOLIET0 3JIEMEHTA C MOMOIIBI) MHAYKTOPA, PACIIONIOKEHHOTO
BOJIM3U a3p030J1e00PA3YIOIIEro 3JEMEHTA, COAEPIKALIEro TOKOIPUEMHHUK, U HarpeBarolne

TOKOIIPUEMHUK TPHU MOMOLIY UHAYKTUBHOTrO Harpesa (cM. fokymeHTsl PTL 1-3).

Crucok HUTHPYEMBIX TOKYMEHTOB

ITarentHas nurepatypa

[0003] PTL 1: ITatent Anonuun Ne6623175.
PTL 2: Ilatent Anonun Ne6077145.

PTL 3: ITatent Anonun Ne6653260.

CywmHoCTh H300peTeHs

TexHuveckas 3anada

[0004] Tlepmasi 3amava, pemaemas HACTOSIIMM H300pETEHHEM, — MPEIJIOKUTH
YJIYULIEHHOE YCTPOWCTBO HMHAYKTUBHOTO HarpeBa Ui (POPMHUPOBAHHS ad3po30isd IMyTeM
Harpesa a’p0o30J1e00pasyoIero 3JIeMeHTa.

[0005] Bropast 3amaua, pemraemasi HACTOSLIMM H300pETEHHEM, — MPEIJIOKUTH
YCTPOWCTBO MHAYKTUBHOTO HArpeBa, CHOCOOHOE aBTOMATHYECKH HAYMHATH HArpes
a3p0301e00pas3yOIIEro 3JIeMEeHTa.

[0006] Tpetpst 3amada, pemaemas HACTOSIIUM H300pETEHHEM, — MPEIJIOKUTH
YCTPOWCTBO HWHAYKTHBHOTO HAarpema, MAOMYCKAKIee yHaJeHHE a’po30Jie00pasyronero
3JIEMEHTA.

[0007] YersepTast 3amada, pemraemasi HACTOSALIUM H300pPETEHHEM, — TMPEIIOKUTH
YCTPONCTBO WHAYKTHBHOIO HAarpeBa, CHocoOHoe Oojiee MOIXOISIINM OOpa3oM HarpeBaTh

a3p030J1€00pa3yIOIUI SJTEMEHT.
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Pemenue 3amauu

[0008] Ayst pereHust OTIMCAHHOMN BBILIE MIEPBOI 3aa4H, B COOTBETCTBHU C BapHaHTaMU
OCYILECTBIIEHHS HACTOSIIETO H300pETeHHS, MIPEIJIOKEHO yCTPOUCTBO HHAYKTUBHOTO HArpeBa
IUIL HarpeBa a’po30JIe00pas3yIoLIero 3JEMEHTa, CONEPIKAIlero TOKONPUEMHHK U HCTOYHUK
a’po30Jsl.  YCTPOWCTBO MHIAYKTHMBHOIO HAarpeBa COAEP>KUT. HCTOYHUK DSJIEKTPOINUTAHUS,
WHAYKTOpP JJIsl HarpeBa TOKONPHUEMHUKA IIPU MNOMOINM HWHAYKTHUBHOIO HArpeBa, CXemy
NapajyIeIbHOrO COEUHEHNUs, COIEPKAILYIO NIEPBYI0 CXEMY U BTOPYIO CXEMY, PACIOJIOKECHHbBIE
NapajyIeIbHO MEXAYy UCTOYHUKOM 3JIEKTPONUTAHUS U UHAYKTOPOM, IPU 3TOM MEPBYIO CXEMY
UCIIOJIB3YIOT JUIsl HArpeBa TOKONPUEMHMKA, & BTOPYHO CXEMy HCIOJIB3YIOT AJIA MOJy4EHUs
3HAQYEHUs, CBS3aHHOIO C  DJIEKTPUYECKUM  CONPOTUBIIEHHEM WM  TEMIIEpaTypou
TOKOIPUEMHHUKA, U CXEMy TI€HEPUPOBaHMs MEPEMEHHOIO TOKA, PACIOJIOKEHHYI0 MEXIY
CXE€MOH MNapaJjieIbHOTO COENMHEHUS W HMHAYKTOPOM, MM MEXKAY CXE€MOH MapajulebHOro
COCIMHEHUS] U UICTOYHUKOM 3JIEKTPOIUTAHMUS.

[0009] B omHOM M3 BapHAaHTOB OCYLIECTBJICHUS HACTOSINErO H300pETEHHs CXeMy
TeHEePUPOBAHUS IEPEMEHHOTO TOKA PACHONIAraloT MEXKAY CXEMOH MapajiebHOrO COEANHEHUS
U MHAYKTOPOM, INPU 3TOM CXE€Ma TIeHEPUPOBAHUS IMEPEMEHHOIO TOKA COAEPKUT TPETHH
NEPEKIH0YATEND.

[0010] B omHOM W3 BapUAaHTOB OCYINECTBJICHHMsS HACTOSINErO0 H300peTeHUs
yIOMSIHY TN TpeTuil nepekouarens cogepxut MOSFET-tpansuctop.

[0011] B omHOM U3 BApUAHTOB OCY LIECTBJIEHUS] HACTOSIIIIETO U300PETEHUS Yy ITOMSIHY Tasi
nepBasi CXeMa COJEPIKUT MEPBbIN MEePEKII0YaTeNlb, CX€Ma FeHEPUPOBAHUS NIEPEMEHHOTO TOKA
COZIEPIKUT TPETUI NEPEKIHOYATEND, IPU 3TOM NEPBBIN NEPEKIHOYATENb OCTAETCS BKIFOUEHHBIM,
B TO BpPEMsl KaK TPETUH MEPEKIIIOUATENb BKJIIOYAIOT C 3apaHee 3aaHHbIM EPUOAOM.

[0012] B ogHOM U3 BapHUaHTOB OCYIIECTBIICHHS HACTOSIIETO N300PETEHUSI Y IOMSIHY ThIe
NepBbII NepeKIroyaTeNb U BTOpoi nepekimouarens coaepxkatr MOSFET-tpan3ucrop.

[0013] B omHOM U3 BapUAHTOB OCY LIIECTBJICHUS] HACTOSIIIIETO U300PETEHUS Y TOMSIHY Tasi
BTOpAasi CX€Ma COAEPKUT BTOPOU MEPEKIHYaTeNb, CX€Ma FeHEPUPOBAHUS IEPEMEHHOIO TOKa
COZEPKUT TPETUH NEePEKITI0YATENb, IPU ’TOM BTOPOU MEPEKIIFOUATENb OCTAETCs BKIFOYEHHBIM,
B TO BPEMsl KaK TPETUN MEPEKIIIOYaTENb BKJIIOYAIOT C 3apaHee 3aaHHBIM IEPUOAOM.

[0014] B onmHOM W3 BapUAHTOB OCYINECTBJICHHS HACTOSINErO0 HW300peTeHUs
YIOMSIHYThI BTOPOH MEPEKII0YaTeNb COAEPKUT OUMOISPHBIN TPAH3UCTOP, MPH 3TOM TPETHH

nepekirouatens conepxkut MOSFET-tpansucrop.



[0015] B omHOM U3 BapUAHTOB OCY LIIECTBJICHUS] HACTOSIIIIETO U300PETEHUS Y TOMSIHY Tasi
nepBasi cxemMa COAEPKUT TEPBbIM mnepeksouarens, comaepxkamuii MOSFET-tpansucrop, a
YIOMSIHyTasi BTOpasi CXemMa COAEPIKUT BTOPOU IMEPEeKII0YaTeNb, COAepPKAIIUA OUMOJSIPHBIN
TPaH3UCTOP.

[0016] B omHOM U3 BapUAHTOB OCY LIIECTBJICHUS] HACTOSIIIIETO U300PETEHUS Y TOMSIHY Tasi
MepBasi CXeMa COAEPKUT MEPBbIM MEPEKJIIOYATENb, YIOMSHYTasi BTOpas CXeMa COAEPKUT
BTOPOM MEPEKIHYATENIb, CXE€Ma TI€HEPUPOBAHUs IEPEMEHHOTO TOKA COMAEPKUT TPETUH
NepPEKNIIoYaTeNlb, U NPU MEPEKIOUYEHUH MEXAY IEePBbIM MEPEKIYaTeIeM U BTOPBIM
MEPEKIYaTeIeM, MNPOAOKAIOT MEPEKJIIOUEHHEe TPEThEero MEepeKNIouaTesiss € 3apaHee
3aaHHBIM NIEPUOIOM.

[0017] B omHOM M3 BapHaHTOB OCYIIECTBJICHHUS] HACTOSIIIETO U300PETeHUsT YCTPOHCTBO
MHIYKTUBHOIO HarpeBa OOMOJHUTENIBHO COMAEPXKUT CXEMy H3MEPEHUss TOKa U CXeMy
WU3MEPEHUs] HANPSDKEHMs], UCIOJIb3yeMble Ul U3MEPEHHs] MMIIEaHCA CXEMBbI, COAep Kalleu
TOKOIIPUEMHUK.

[0018] B omHOM M3 BapHaHTOB OCYIIECTBIICHHUS] HACTOSIIIETO U300PETeHUsT YCTPOHCTBO
UHIYKTHBHOTO HArpeBa IOTOJIHUTENbHO COnep:kKuT uHrerpanbhyro cxemy (IC) musmepenus
OCTaTOYHOTO YPOBHs, CKOH(UIYPUPOBAHHYIO MJIsi M3MEPEHUsT OCTATOYHOTO YPOBHS B
UCTOYHUKE 3yiekTporuTanusi. MuTerpanphyro cxemy IC m3MepeHuss OCTaTOYHOTO YPOBHSI HE
UCTIOJIB3YIOT B KAYECTBE CXEMbI U3MEPEHHS TOKA W/UJIH CXeMbl U3MEPEHHSI HAMPSIKEHHSI.

[0019] B omHOM 13 BapHaHTOB OCYINECTBICHHUS HACTOSIIIErO U300PETEHNUST YCTPOMCTBO
WHIYKTUBHOIO HarpeBa JIOMOJHUTEIBHO COAEPKUT CXEMy pPEeryJUPOBKU HAMPSIKEHUs,
CKOH(UTY PUPOBAHHYIO Uil PETYJMPOBKU HATPSDKEHUS MCTOYHUKA SJIEKTPOIUTAHUS U IS
(bOpMUPOBAaHMS HAMPSKEHHsI, TOAABAEMOTO Ha COCTaBHbIE 3JIEMEHThI yCTPOMCTBA
WHAYKTUBHOTO Harpesa. Cxema M3MEPEeHHs TOKAa PACIOJIOKEHA Ha MyTH MEXITy UCTOYHUKOM
3JIEKTPONUTAHNUS ¥ HHIYKTOPOM, B TOYKE, HAXOMSINEHCS K MHAYKTOPY OJIMKe, 4eM TOYKa
OTBETBJICHUS OT MyTH K CXEME PETyJIUPOBKH HAIIPSKEHHUS.

[0020] B omHOM W3 BapUAHTOB OCYIIECTBJICHUS HACTOSINErO HU300pPETEHHS CXeMy
U3MEpPEHMs] TOKA HE paCloNaratoT Ha MyTH MEXKAY CXEMOW 3apsiKH, HCIOJIb3yeMOW s
3apsiAKU UCTOUHHUKA DJICKTPONMUTAHUS, 1 HCTOUHUKOM 3JIEKTPONUTAHUS.

[0021] Ayst pereHunst OMMCAHHOMW BBIIIE TIEPBOI 3aa4H, B COOTBETCTBHH C BapHaHTaAMU
OCYIIECTBJICHUS] HACTOSIIETO N300pETEHUS, PEIJIOKEHO YCTPONCTBO MHAY KTUBHOTO HAarpeBa
U1 UHAY KTUBHOTO HarpeBa TOKOIIPUEMHHKA B a3p030J1e00pa3yoIIeM 3JIEMEHTE, COepIKaIieM

TOKONPUEMHUK W HMCTOYHHUK a3pPO30Jid. YCTPOWCTBO HHAYKTHUBHOIO HArpeBa CONEPIKUT:
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UCTOYHUK 3JIEKTPOIUTAHUS, CXeMy T€HEPUPOBAHUS NMEPEMEHHOTO TOKa, KOTOpast GopMHpyeT
MEPEMEHHBIN TOK HA OCHOBE MOIIHOCTH, MIOJJaBA€MOIl U3 UCTOUHUKA 3JIEKTPONUTAHUS, CXEMY
MHIYKTHUBHOTO Harpesa Ui WHAYKTHBHOTO HarpeBa TOKONPHEMHHUKA, M OJIOK yIpaBICHHUS.
brnok ympaBneHus CkOHPUrypupoBaH Ui OOHApPY)KEHUS TOKONPHEMHHMKAa HA OCHOBE
UMIIEJaHCA CXEMBbl, B KOTOPYK) IOJAIOT NEPEMEHHBIM TOK, TIE€HEPUPYEMBIH CXEMOU
TeHEepUPOBaHUs NEPEMEHHOTO TOKA, W JJIsl Hadala WHAYKTUBHOIO Harpesa B OTBET Ha
OoOHapyKeHHe TOKOTPUEMHHUKA.

[0022] B ogHOM W3 BapHMAaHTOB OCYIIECTBIIEHUS HACTOSIIEr0 H300peTeHus: OJIoK
yIPaBJIEHUSI MOXET OBITh AONOJHUTEIBHO CKOH(PUIYPUPOBAH AJIS MOJYyYEHUS TEMIIEPaTyphl
TOKONPUEMHUKA HA OCHOBE HMIIEJAHCA CXEMbl, B KOTOPYIO NOAAKT MEPEMEHHBIH TOK,
reHepHUPYyEMBbIii CXeMOI e HepUPOBaHUs IEPEMEHHOI0 TOKA, U JUIsl yIIPABJIEHUS] MHIYKTUBHBIM
HArpeBOM Ha OCHOBE IOJIy UeHHOU TeMIIEPaTyPBhl.

[0023] B ogHOM W3 BapHAaHTOB OCYINECTBJIEHUS HACTOSIIEr0 H300peTeHHs OJIOK
yIPABJIEHUSI MOKET UMETh [0 MEHbILIEH MEpPBbI PEXUM, B KOTOPOM H3MEPSIOT MUMIIENAHC
CXE€MbI, B KOTOPYIO TMOAAIOT IEPEMEHHBbI TOK, IE€HEPUPYEMBI CXEMOW TIe€HEepUPOBAHMS
MEPEMEHHOI0 TOKa, U BTOPOH PEeXHUM, B KOTOPOM HMIIEAHC CXEMbI, B KOTOPYIO IOAAIOT
MIEPEMEHHBIH TOK, TeHEPUPYEMbIH CXEMOI reHepUPOBAHUS IEPEMEHHOTO TOKA, HE U3MEPSIIOT.

[0024] B omHOM M3 BapHaHTOB OCYINECTBICHHUS HACTOSIIETrO U300PETEHHUST YCTPOMCTBO
MOXKET TaKKe COAepkKaTb OJIOK COEOUHEHUs, CKOH(UIYPUPOBAHHBIA Ui BO3MOXKHOCTH
COEAMHEHUS C 3apsAIHBIM HCTOYHUKOM 3JICKTPOIUTAHUS, TIPU 5TOM OJIOK YIPABJICHUS MOXKET
OBITb TOMIOJIHUTEBFHO CKOH(HUIYPUPOBaH It padOThI B IEPBOM PEKUME IO TEX MOP, TIOKA HE
NpoOHIeT 3apaHee 3aJaHHOE BpeMs TOCie OOHAPYXKEHMs, YTO 3apsOHbI HCTOYHHUK
ANIEKTPOIUTAHUS OBUT OTKIIFOYEH OT OJIOKAa COSTUHEHUSI.

[0025] B omHOM 13 BapHaHTOB OCYINECTBICHHUS HACTOSIIIErO U300PETEHHUsT YCTPOMCTBO
WHIYKTHBHOTO HAarpeBa MOJXKET JOMOJHHUTENBHO COAEpKATh KHOIKY, NPU 3TOM OJIOK
yTIPaBJICHUS MOXKET OBITh JOTIOJIHUTEIBHO CKOH(UTY PUPOBAH IS TIEPEXO0/1a B TIEPBBIN PEXKIM
B OTBET Ha BBINOJHEHUE 3apaHee 3aJaHHON ONEPaLUU C YIIOMSIHY TOM KHOIIKOM.

[0026] B omHOM M3 BapHaHTOB OCYINECTBICHHUS HACTOSIIIETO U300PETEHNUsT YCTPOUCTBO
UHIYKTHBHOTO HAarpeBa MOXKET JOMOJIHUTENIbHO COAEP)KAaTh KHOMNKY, NpPU 3TOM OJIOK
yIPaBJICHUS MOXKET OBITh JOTIOJHHUTENbHO CKOH(UTIYPUPOBAH: Ui 3aIyCKa TaliMepa TaKhM
00pazom, 4TOOBI €ro 3HAUEHHE CO BPEMEHEM YBEINYUBAJIOCH WIIM Y MEHBLIAIOCh OTHOCHUTEIIBHO
HCXO/IHOTO 3HAa4€HUs], B OTBET Ha MEPEXO/ B MEPBBIN PEXUM; JJIsI IEPEXO/a BO BTOPOH pexkiM

B OTBET Ha TO, YTO 3HAYCHUEC TaﬁMepa AOCTUIJIO 3apaHEC 3aJaHHOI'O 3HAYCHUS, U BbIIIOJTHCHUE



OJTHOTO M3 CIIEAYIOLIEro. BO3BpallleHUE 3HA4YeHHs] TaliMepa B MHCXOJHOE 3HAauYeHUE,
npuOIKeHNe 3HAYeHHs] TaliMepa K MCXOJHOMY 3HAYEHMIO, WUIM CIABUI 3apaHee 3aJaHHOTO
3HAa4YEHUs Jajbllle OT 3HaUeHUsI TaliMepa B OTBET Ha BBIMIOJHEHHUE 3apaHee 3a/laHHOM onepanun
C YIIOMSIHY TOM KHOIIKOM.

[0027] B onHOM 13 BapHaHTOB OCYINECTBIICHHS HACTOSIIIETO U300PETEHUsT YCTPOMCTBO
UHIYKTUBHOTO HAarpeBa MOXET JONOJHUTEIbHO  COAEpKaTb OJIOK  COENUHEHMS,
CKOHQUI'YPUPOBAHHBIM  JUIsI BO3MOXKHOCTH COEIMHEHHUS C 3apAgHBIM  HCTOYHUKOM
JNIEKTPONUTAHUSA, TPU O3TOM  OJIOK  YIpaBlIE€HHS MOXET ObIThb  JIOTOJHUTEIBHO
CKOH(UTY pUPOBAH TAKUM 00Pa30M, YTOOBI UMIIEIAHC CXEMBI, B KOTOPYIO MOAAOT IT€PEMEHHBIIN
TOK, HE W3MEpsUICs, IOKA PErucCTPUPYIOT, YTO 3apsAHbII HUCTOYHHUK OJIEKTPONUTAHUS
oOHapy KeH MOIKIIOUeH K OJIOKY COeMHEHMUSI.

[0028] B ogHOM M3 BapHAaHTOB OCYINECTBJIEHUS HACTOSIIEr0 H300peTeHHs OJIOK
YIPaBICHNUS MOXKET OBbITb JOMOJIHHUTENBHO CKOH(PHUIYPHPOBAH AT M3MEPEHHs HMITeaHCa
CXEMBbI, B KOTOPYIO NOJAIOT NMEPEMEHHBbIN TOK, Ha YAaCTOTE PE30HAHCA CXEMBbI, B KOTOPYIO
NOJAOT NEPEMEHHBIN TOK, TEHEPUPYEMBbII CXEMOI N'€eHEPUPOBAHNSI IEPEMEHHOTO TOKA.

[0029] B onHOM M3 BapHaHTOB OCYIIECTBJICHHUS] HACTOSIILIETrO U300PETeHUsT YCTPOHCTBO
MH/Iy KTUBHOTO HAarpeBa MOKET JIOTIOJHHUTENIBHO COAEPKaTh MEPBYIO CXEMY U BTOPYIO CXEMY,
CKOH(UTYpPUPOBAHHBIC Ui U30MPATEIHbHOTO AKTUBHPOBAHMS C IIEJBIO TMOAAYU SHEPTUU HA
TOKOIIPUEMHHUK, TIPH STOM BTOpasi CXeMa UMeeT OOJbLINI UMIIEJaHC, YeM TIepBasi CXema.

[0030] B ogHOM W3 BapHAHTOB OCYIIECTBJIEHUS HACTOSIIEro U300peTeHus OJIOK
yOpaBJICHUS MOXET ObITh CKOH(GHUIYpUpPOBAaH IJISi BBITOJHEHHS WHIYKTHBHOTO Harpesa M
U3MEpPEeHUs] MMIIeJaHCa CXEMbl C HCIOJIb30BAaHUEM TIEPBOIl CXEMBbl, KOIJa BBIMOJHSIIOT
WHTy KTUBHBIN HAarpeB.

[0031] B nononuenue, [iisi pelieH|s: OMMCAHHOM BbIIIIE BTOPOU 33141, B COOTBETCTBUU
C BapUaHTAMH OCYILIECTBJIICHUS HACTOSIIEr0 H300pETEeHUs, MPEMJIOKEeH Crocod padoThl
yCTpONCTBAa MHAYKTUBHOIO HarpeBa Uil WHAYKTHUBHOIO HarpeBa TOKOIPHEMHHKA B
a’3p030J1€00pa3yoIeM 3JIEMEHTEe, COAepkKaleM TOKONPUEMHHK W HCTOYHHK a3PO30Jis.
YCTpoHCTBO HMHAYKTUBHOIO HarpeBa COAEPXKUT: HCTOYHUK 3JIEKTPONUTAHUS, CXEMY
TeHEPUPOBAHMUs TIEPEMEHHOTO TOKa, KOTOpas (opMuUpyeT NEepeMEeHHbI TOK Ha OCHOBE
MOLIHOCTH, NOAaBaeMON U3 UCTOYHMKA 3JIEKTPONUTAHUS, U CXEMY MHAYKTUBHOIO Harpesa Jisl
UHIYKTHBHOTO HarpeBa TokonpuemHuka. Crnoco0 comepkuT: 3Tam  OOHapy KEeHHUs

TOKOIIPUEMHHUKAa Ha OCHOBC HMIICAAHCA CXEMbI, B KOTOPYHO TMOAAOT HepeMeHHbIﬁ TOK,
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reHepUpyeMblii cxeMoil (OPMHUPOBAHUS TMEPEMEHHOrO TOK; M 3Tall Hayaja WHIYKTHBHOTO
HarpeBa B OTBET Ha OOHAPY KEHHE TOKOIIPUEMHUKA.

[0032] Taxxe, anst pelieHUss ONMUCAHHOW BBILIE BTOPOM 3a7a4H, B COOTBETCTBUU C
BApPUAHTAMHU  OCYINECTBJIEHUS HACTOALIETO M300pPETeHHs, NPENJIOKEHO YCTPOHCTBO
MHJY KTUBHOTO HarpeBa JiJIsl UHAYKTUBHOTO HarpeBa TOKOMPUEMHHKA B a3p030J1e00pasyroIeM
3JIEMEHTe, CONepIKalleM TOKONPHEMHHUK M MCTOYHHUK a’p030Jisi. YCTPOHCTBO MHAYKTHUBHOTO
HarpeBa COIEPKUT: adp030JIe00pas3yIOUN 3JIEMEHT;, HUCTOYHHMK SJIEKTPOIUTAHUS, CXEMY
reHepUPOBaHUs TEPEMEHHOIO TOKa, KOTOpas (opMupyeT NepeMeHHbI TOK Ha OCHOBE
MOIITHOCTH, ITOAABAEMON M3 UCTOYHHKA 3JIEKTPONUTAHUS, CXeMy HHIAYKTHBHOTO HAarpeBa JJist
MHIYKTUBHOTO HarpeBa TOKOIPHEMHHKA, U OJOK ynpaBieHus. biok ynpasieHus
CKOH(HUTypHPOBaH sl OOHAPYKEHUs] TOKONPHEMHHKA Ha OCHOBE HMIIEAaHCA CXEMbl, B
KOTOPYIO NMOAAIOT NMEPEMEHHBbIN TOK, F€HEPUPYEMBIM CXEMON I'€HEepUpPOBAHUs MEPEMEHHOIO
TOKa, M IJIs1 Ha4aJla MHAYKTUBHOTO HArpeBa B OTBET Ha OOHAPY KEHHE TOKOIPHEMHHKA.

[0033] s perieHNst OMMMCAHHOM BBILIE TPEThEH 3a1a4H, B COOTBETCTBUU C BAPUAHTAMU
OCYLIECTBJIEHHs HACTOALIErO M300pETeHHs], MPEUIOKeH OJIOK yNpaBJIeHHs sl yCTPOHCTBA
WHIY KTHBHOTO HarpeBa, CKOH(QUIYpHUPOBAHHOTO ISl UHAYKTUBHOTO HArpeBa TOKONPHEMHHUKA
B a3p0301e00pa3yoLIEM dJIEMEHTE, COAePKAIEM TOKOIPUEMHHUK U HCTOYHHK a3po30isi. biiok
yIpaBJIeHUs] CKOH(PUTYPUPOBAH Ui 3aBEPLICHHS MHIYKTHBHOTO HArpeBa WJIM BBITOJHEHHS
yBenoMIIeHUst 00 OIIMOKe, €ClTi TOKONPUEMHUK 0oJiee He MOXKeT ObIThb OOHAPYIKEH BO BpeMs
BBIMOJTHEHHSI WH/y KTUBHOTO HAarpeBa.

[0034] B ogHOM W3 BapHAHTOB OCYIIECTBIIEHUS HACTOSIIEr0 U300peTeHus: OJIOK
yIPaBJICHUST MOXKET ObITh CKOH(PUTYPUPOBAH IS 3aBEPLICHHST WHIYKTUBHOTO HArpeBa, €CIIH
TOKOIIPUEMHUK 0ojiee HE MOXKET ObIThb OOHAPYKEH BO BPEMsI BBIMIOJHEHUS HHAYKTUBHOTO
Harpesa.

[0035] B ogHOM W3 BapHMaHTOB OCYIIECTBIIEHUS HACTOSIIEr0 U300peTeHus: OJIoK
yTIPaBJICHUS] MOXKET OBITh JOTIOJHHUTEBHO CKOH(UTYPHUPOBAH JIJIsl BBITOJHEHUS YBEIOMIICHUS
00 ommOKe OIHOBPEMEHHO C 3aBEPLICHUEM HHAYKTUBHOTO HATPEBA MJIH MOCIIE HETO.

[0036] B ogHOM W3 BapHAHTOB OCYIIECTBIIEHUS HACTOSIIEr0 H300peTeHus: OJIoK
yOPaBJICHUS MOXKET OBITb JOMOJHHUTENBHO CKOH(GUIYPHPOBaH UIsI BO30OHOBICHHUS
WHIYKTHBHOTO HAarpeBa, KOrna TOKONPUEMHHK CHOBA OOHApyKEeH IO HCTEUYCHHUS 3apaHee
3aJJaHHOTO BPEMEHH IOCIIE 3aBEPIICHHUS] HHAY KTUBHOTO HArpeBa.

[0037] B onmHOM W3 BapUAHTOB OCYINECTBJICHHS HACTOSINErO0 HW300peTeHUs

WHYKTHBHBII HarpeB MOXeT ObITh CKOH(PHUIYpPUPOBAH ISl CIEAOBAHUS PO IO HArpeBa, B



KOTOPOM OmpenejieHa 10 MeHbIIeH Mepe OHa LesieBas TeMIepaTypa Harpesa,
COOTBETCTBYIOIAsI TMPOMEKYTKY BPEMEHH, NPU OSTOM OJIOK YTIpPAaBIEHUS MOXKET ObITh
CKOH(UTY pUPOBAH JJIs YIIPABJICHUST MHIYKTUBHBIM HATPEBOM C JOTY IIEHHEM TOT0, YTO MEXKIY
3aBepUICHNEM HHIYKTUBHOTO HarpeBa M BO30OOHOBJICHHEM HWHAYKTHBHOIO HArpeBa TaKXKe
MPOLIIO BpeMsl.

[0038] B onmHOM W3 BapUAHTOB OCYINECTBICHHS HACTOSINErO0 H300peTeHUs
WHy KTUBHBIN HarpeB MOXeT ObITh CKOH(UTYPUPOBAH IS CICAOBAHHS MPOPUIIO HATPEBa, B
KOTOPOM OIpenesieHa 10 MeHbIIeH Mepe OJHa LiesieBas TeMIepaTypa Harpesa,
COOTBETCTBYIOIAsl TMPOMEKYTKY BPEMEHH, MPU 3TOM OJIOK YyIpPaBJIEHUS MOXKET ObITh
CKOH(pUTY pUPOBAH JJIs YIIPABJICHUS HHIYKTUBHBIM HArPEBOM C JIOTTY IIEHUEM TOT0, YTO MEXKIY
3aBepIIeHHUEeM HHIYKTHBHOTO HArpeBa U BO30OHOBJICHHEM MHAY KTUBHOTO HArPEBa BPEMEHH HE
IPOLILIO.

[0039] B ogHOM M3 BapHAaHTOB OCYINECTBJIEHUS HACTOSIIErO0 H300peTeHHs OJIOK
yTIPaBJIEHNS MOKET ObITh CKOH(UTY PUPOBAH IS BBINOJIHEHHUS YBEIOMIIEH s 00 ommoKe, eciu
TOKONIPUEMHUK 0ojiee He MOKET ObITb OOHAPYKEH BO BPEMsl BBIMOJHEHUS HHAYKTUBHOTO
HarpeBa.

[0040] B ogHOM M3 BapHAaHTOB OCYIIECTBJIEHUS HACTOSIIEro M300peTeHus: OJIOK
yIPaBJIEHUST MOXKET OBbITh JOMOJIHUTEILHO CKOH(UTY PUPOBAH J1JIsl 3aBEPIIEHUST UHIY KTUBHOTO
HarpeBa IOC/e BhITOJIHEHUS YBEIOMIIEHUs 00 OIuOKe.

[0041] B ogHOM W3 BapHAHTOB OCYIIECTBJIEHUS HACTOSIIEro U300peTeHus: OJIOK
yIpPaBJIEHUSI MOXKET ObITh CKOH(UTY PUPOBAH JIJIsl HE3aBEPIISHHsI MHIYKTUBHOI'O HArpeBa, eCliu
TOKOIIPUEMHHUK CHOBa OOHApy»XeH IMocie yBeAOMJIeHHss 00 omubKe M 10 3aBEpLICHHUS
WHIy KTUBHOT'O HAarpeBa.

[0042] B onmHOM W3 BApUAHTOB OCYINECTBJICHHS HACTOSINErO0 HW300peTeHUs
WHy KTUBHBIN HArpeB MOXKeT ObITh CKOH(UTYPUPOBAH IS CICAOBAHMS MPOPUIIO HATPEBA, B
KOTOpPOM OmpenejieHa 10 MeHbIIeH Mepe OgHa LeJieBas TeMIepaTypa Harpesa,
COOTBETCTBYIOIAs TMPOMEKYTKY BPEMEHH, MPU OSTOM OJIOK YTpPaBIEHUS MOXKET ObITh
CKOHQUTYPUPOBaH TakuM 00pa3oM, YTOOBI MEPHOA BPEMEHH OT MOMEHTa, KOorna
TOKOIIPUEMHUK 0oJiee He MOKET ObITh OOHAPYKEH, 1O MOMEHTA, KOT/1a TOKOIIPHEMHHUK CHOBA
OoOHapy»KeH, He BJIMSUT Ha OO0 JUIUTEIBHOCTh MPOQUIIS HarpeBa.

[0043] B onmHOM W3 BapUAHTOB OCYINECTBICHHS HACTOSINErO0 H300peTeHUs
WHTy KTUBHBIN HarpeB MOXeT ObITh CKOH(UTYPUPOBAH IS CICAOBAHHS MPOPUIIO HATPEBa, B

KOTOPOM OMNpenesieHa MO MEHbIIeH Mepe OJHa LejieBas TeMIepaTypa Harpesa,



COOTBETCTBYIOIAsI TMPOMEKYTKY BPEMEHH, NPU OSTOM OJIOK YTpPaBIEHUS MOXKET ObITh
CKOH(pUTY pUPOBAH ISl YIUTMHEHUS TPOUJIISt HArpeBa B 3aBUCUMOCTH OT MEPHOJA BPEMEHH OT
MOMEHTa, KOTJa TOKONMPUEMHHUK Oojiee He MOKeT ObITh OOHApy)KeH, O MOMEHTa, KOraa
TOKONPUEMHHUK CHOBA OOHAPY KEH.

[0044] B nomonHeHue, Uil pELIEHUs] ONMUCAHHON BBIIIE TPEThEH 3amaqyu, B
COOTBETCTBHUM C BapHAHTAMH OCYLIECTBJICHHS HACTOSLIETO H300pETEeHUs, MPENIOKEHO
YCTPOWCTBO HMHAYKTUBHOI'O HArpeBa, COJAEpIKallee. HMCTOYHUK JJICKTPOINUTAHUS, CXEMY
TeHePUPOBAHUSI TMEPEeMEHHOIO TOKa, KoTopas (opMHUpyeT MepeMEeHHbI TOK Ha OCHOBE
MOIIHOCTH, TOJJABAEMON W3 UCTOYHHKA 3JIEKTPOIUTAHUS, CXEMY MHIYKTHUBHOTO HAarpeBa JAJis
WHy KTUBHOTO HarpeBa TOKONMPUEMHHUKA, COEPIKAIIEerocs B a3P030J1e00pasyoeM 3JIeMEHTE;
u OJIOK yripaBiieHust. BJIOk yripaBieHus: JOTMONHUTEPHO CKOH(UTYPUPOBAH JIsl OOHAPY KEHUS
TOKOIIPUEMHUKA Ha OCHOBE HMIIEJAHCA CXEMbl, B KOTOPYK MOAAIOT MEPEMEHHBbIN TOK,
TeHEePUPYEMBIN CXEMOI T€HEPUPOBAHUS IEPEMEHHOTO TOKA.

[0045] B ogHOM M3 BapHAaHTOB OCYINECTBJIEHUS HACTOSIIErO H300peTeHHs OJIOK
yIPaBJICHUSI MOXKET OBbITh JOMOJHHUTEIBHO CKOH(PUTYPUPOBAH AJISI TIOJYyYEHHUSI TEMIIEPATY bl
TOKOIIPUEMHUKA HAa OCHOBE MMIIEAHCA CXEMbl, B KOTOPYHK MOAAKOT IMEPEMEHHBIN TOK,
TreHePUPYEMbIi CXEMOI reHepUpPOBaHMS MIEPEMEHHOTO TOKA, U JJIsl YIIPABJICHHS] HHTy KTUBHBIM
HarpeBOM Ha OCHOBE TOJIy YeHHOM TeMIIePaTyPhl.

[0046] B nomonHeHwe, Ui pELIEHUs] ONMUCAHHON BBIIIE TPEThEH 3amayu, B
COOTBETCTBHUH C BapHUAaHTAMH OCYILIECTBJIEHHMsS HACTOSIIErO H300PETEHUs, MPEIIOKEHO
YCTPOMCTBO WHAYKTUBHOI'O HATrpPEeBa, COAEpIKallee. MCTOYHUK 3JICKTPOIUTAHUS, KOTOPBIN
MOJIaeT BJIEKTPOSHEPTHIO IJII WHAYKTUBHOI'O HArpeBa TOKOMPHUEMHHKA, COAEPIKALIErocs B
a’po30sie00pa3yroIIeM dJIeMeHTe; U OJIOK yrpaBjieHus. bJiok ynpaBieHus: CKOH(PUTYpUpOBaH
JUTSL  3alaHusi  JOCTYIHOTO KOJIMYECTBA €AWHUI], SBJISIOIIETOCS KOJUYECTBOM €IIMHMII
a3p030J1e00Pa3yOIIETo JIEMEHTa, KOTOPOE MOXKET OBITh HArPETO MPU MOMOIIU HHYKTHUBHOTO
HarpeBa A0 Tepe3apsiAKu HUCTOYHMKA BJIEKTPOIHUTAHUS, UCXONS W3 OCTATOYHOTO yPOBHS B
HUCTOYHUKE 3JICKTPONUTAHUS. W IJIs 3aBEPILICHHUS] WHAYKTUBHOTO HAarpeBa M yMEHbBIICHUS
JOCTYITHOTO KOJIMYECTBA CTEPIKHEH, €CJIM MO MEHbBIIeH Mepe 4acTh a’po30sieodpasyromero
sJeMeHTa OoJiee He MOKeT ObITh OOHApYKEeHa BO BPEeMsI BBITIOJTHEHUS] MH/Ty KTHBHOTO HArpeBa.

[0047] B nomonHeHwe, Ui pPELIEHUs ONMUCAHHON BBIIIE TPEThEH 3amaqyu, B
COOTBETCTBHUH C BapHAHTAMHU OCYIIECTBJICHHS HACTOSIIETO W300PETEHUs, MPEIJIOKEHO
YCTPOMCTBO WHAYKTUBHOIO HArpeBa, COAEpIKAIlee. MCTOYHUK 3JICKTPOIMUTAHUSA, KOTOPBIN

MOAACT DJJICKTPOSHEPTHIO JAJIsl MHAYKTHBHOIO HarpeBa IO MEHbIIEH Mepe YacTh
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a3p030J1e00pa3yOIIero 3JIEMEHTA;, U OJIOK yrnpaBlieHus. biok yrnpasieHusi CKOHPUTYy pHpOBaH
JUIsT  3a7aHUs  JOCTYMHOTO  KOJMYECTBA  €IWHMUI],  SIBJIIIOIIETOCS  KOJHUYECTBOM
a3p030J1e00Pa3yIOIINX 3JIEMEHTOB, KOTOPOE MOKET OBITh HATPETO MPH OMOIIH HHIY KTHBHOTO
HarpeBa A0 Tepe3apsiAKU HUCTOUYHMKA 3JIEKTPONMHUTAHHS, UCXONS W3 OCTAaTOYHOTO yPOBHS B
UCTOYHHKE 3JIGKTPOIUTAHUS, U €CJIM, TOCe TOro Kak TOKONMPHEMHHUK OoJjiee He MOT ObITh
Oo0OHapy»eH BO BpeMsl BBIIIOJIHEHUSI MHAYKTHUBHOTO HArpeBa, TOKOMPUEMHUK OOHAPY KUBAIOT
CHOBA, JIs1 MPOJOJIKEHHS] MHAYKTUBHOTO HArPeBa U HE YMEHbBIIEHUSI TOCTYTHOTO KOJIUYECTBA
eANHULL.

[0048] B nomonHeHue, Uil pELIEHUs] ONMUCAHHOM BBbIIIE TPEThell 3amaqyu, B
COOTBETCTBUH C BapUAHTAMU OCYLIECTBJIEHUSI HACTOSIIEr0 N300pETeHHsI, PEIIOKEH CrIoco0
paboThl YCTPOMCTBA WHIYKTUBHOTO HArpeBa, CKOH(QUTYPUPOBAHHOTO MJIsl MHAYKTUBHOTO
HarpeBa TOKONPHUEMHHKA B a3P030Jie00pasyroleM 3JeMEeHTe, COAepPKAIEM TOKOIIPUEMHHUK U
UCTOUHHUK a3p030jsi. Crmocod comepskKuUT STam 3aBepIICHHs WHAYKTHBHOTO HAarpeBa WIH
BBIMOJIHEHHsT yBemoMJieHHss 00 omuOKe, eClid TOKONPHEMHHUK Oojiee He MOXKET ObITh
O0OHapy KeH BO BPEMsl BBIITOJHEHHSI HHIYKTHBHOT'O HarpeBa.

[0049] Taxxe, nysg pelieHUs] ONMUCAHHOW BbIIE TPeTheH 3a7aud, B COOTBETCTBUU C
BapUAHTAMU OCYILIECTBJIIEHUsT HACTOSINEr0 HM300pEeTEeHHUs, TMPEIJIOKEHO YCTPOHCTBO
UHIY KTUBHOT'O HAarpeBa JJis HHIYKTHBHOTO HarpeBa TOKOMPUEMHHUKA B a3p030Jie00pas3yoiiemM
3JIEMEHTE, COAep KalleM TOKONPUEMHHK M UCTOYHHMK a3pOo30Jis. YCTPONCTBO MHIYKTHBHOTO
HAarpeBa COIEPIKUT. adPO30JIe00pPaA3yIONIUI 3JIEMEHT, UCTOYHHUK JJIEKTPOIHUTAHUS, CXEMY
TeHEePUPOBAHUSl TMEPEMEHHOrO TOKa, KOoTopas (GopMHUpyeT MepeMeHHbI TOK Ha OCHOBE
MOIIIHOCTH, TIOJJABAEMON M3 MCTOYHHUKA 3JICKTPOIUTAHUS, CXEMYy HHIYyKTHBHOTO HArpeBa JJist
WHIYKTUBHOTO HAarpeBa TOKONMPHEMHUKA, W OJIOK ympaBieHus. bJok ynpasieHwus
CKOH(UTY pUPOBAH JJIsl 3aBEPIISHHUS] MHY KTUBHOTO HArPEBa WJIHM BBITIOJTHEHUS yBEIOMIICHHUSI
00 ommbOKe, eciu TOKONMPUEMHHK OoJiee He MOXKET ObITh OOHAPYKEH BO BPEMsI BBITIOJHEHUS
WHAYKTUBHOTO HArpeBa.

[0050] Hnst pemieHus ONMMCAHHOW BBIIE YETBEPTON 3adadyd, B COOTBETCTBHH C
BApUAHTAMU OCYIIECTBJIICHUS HACTOSINEr0 HM300PETEeHHUs, MPEIJIOKEHO YCTPOHCTBO
WHIYKTUBHOTO HarpeBa [UIsl HArpeBa a’po30iie00pasyromero 3JeMEeHTa, COAEpPIKaIlero
TOKOIIPUEMHHUK U UCTOYHUK a3p030Jisi. Y CTPOMCTBO MHIYKTUBHOTO HarpeBa COAEPIKUT CXEMY,
conepKallyro UHAYKTOP AJIsI HarpeBa TOKOMPUEMHHUKA NP MOMOIIH WHAYKTUBHOTO HarpeBa.

TokonpueMHHUK HarpeBarOT MPH MMOMOIIN PEKUMa HarpeBa, COCTOALIETrO U3 MHOXeCTBa ¢as,
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IIPU 3TOM 4YaCTOTA MEPEMEHHOIO TOKA, MOJABAEMOr0 Ha UHAYKTOP, OTJINYAETCS MO MEHbLIEH
Mepe B HEKOTOPBIX M3 YIIOMSHYTOT'O MHOKeCTBa (as.

[0051] B onHOM W3 BapHaHTOB OCYINECTBJICHHS HACTOSIIETO U300PETEHUS] B PEKUME
MIPEABAPUTEIIBHOIO HArpeBa JJisl NPEeABAPUTEIBHOIO HArpeBa TOKONPUEMHHUKA, BBITOJIHAEMOTO
nepen peXuMOM HarpeBa, 4acToTa MEPEMEHHOr0 TOKa PaBHA 4aCTOTE PE30HAHCA CXEMBI.

[0052] B onHOM W3 BapHaHTOB OCYINECTBJICHHS HACTOSIIErO U300PETEHUsS] B PEKUME
MIPEABAPUTEIIBHOIO HArpeBa JJisl NPeABAPUTEIbHOIO HarpeBa TOKONPUEMHHUKA, BBITOIHAEMOIO
nepes] PeXKUMOM HarpeBa, 4acTOTy MEPEeMEHHOTO TOKa KOH(PUTYPHUPYIOT KaK MaKCHMAaJIbHO
NPUOTIKEHHYI0 K 9aCTOTe PE30HAHCA CXEMbI M0 CPABHEHHUIO C MHOXKECTBOM (ha3 B peKUME
Harpesa.

[0053] B omHOM M3 BapHaHTOB OCYINECTBJIEHUS HACTOSILIETO W300PETEHUS] B PEKUME
HAarpeBa YacTOTa MEPEeMEHHOrO TOKa MOXKeT ObITh JI00OH YacTOTOW MOMHMMO YacCTOThI
PE30HAHCa CXEMBI.

[0054] B onHOM M3 BapUAHTOB OCYLIECTBJICHUS HACTOSILEr0 M300PETEHHs 4acTOTY
MEPEMEHHOTO TOKA YBEJIUYUBAIOT MPH MPOXOKIACHUU Yepe3 MHOXKECTBO (pas, COCTABIISIOLINX
pPEXUM HarpeBa, NPU 3TOM 3aTSDKKY MOJb30BaTeNsl PETUCTPUPYIOT Ha OCHOBE HM3MEHEHUs
MEPEMEHHOTO TOKa WJIM U3MEHEHHUS UMIIEAAHCA CXEMBI.

[0055] B onHOM W3 BapHaHTOB OCYLIECTBJIEHHS HACTOSIIErO HW300PETEHHS YaCTOTY
MEPEMEHHOTO TOKA YBEJIUYHMBAIOT B 00JIACTH YaCTOT, JIEIKAIIEH BbIIIE YaCTOThI PE30HAHCA, TTPH
MPOXOXKIEHUN YepPe3 MHOKECTBO (Pa3, COCTABJISIFOIINX PEXKUM Harpena.

[0056] B onHOM W3 BapHUaHTOB OCYLIECTBJICHHS HACTOSIIErO W300PETEHHS YaCTOTY
MEPEMEHHOTO TOKA YBEJIMYUBAIOT B 00JIACTU YaCTOT, JISKAIIEH HUMXKE YaCTOThI PE30HAHCA, MTPH
MPOXOXKIEHUU YepPe3 MHOKECTBO (pa3, COCTABJISIOIINX PEKUM HArpeBa.

[0057] B onHOM W3 BapuUaHTOB OCYILIECTBJICHHS HACTOSIIErO W300PETEHHs YacCTOTY
MEPEMEHHOTO TOKA YMEHBINAIOT TPH MPOXOXKIESHUN 4Yepe3 MHOKECTBO (pa3, COCTABISIOIINX
PEKUM Harpena.

[0058] B onmHOM W3 BapHaHTOB OCYINECTBJICHHS HACTOSIIErO0 U300PETEHUSI B PEKUME
nay3bl AJ1s1 OXJIAKACHUSI TOKOMIPUEMHHKA, BBITOJHAEMOM MEXKAY PEKUMOM MTPEABAPUTEIIBHOTO
HarpeBa U peXMMOM Harpesa, 4aCTOTa MEPEMEHHOIO TOKA PABHA YaCTOTE PE30HAHCA CXEMBL

[0059] B omHOM 13 BapHaHTOB OCYINECTBICHHUS HACTOSIIIETO U300PETEHNUsT YCTPOMCTBO
WHIY KTUBHOTO HarpeBa JOMOJHUTEIBHO COAEPKUT UCTOYHUK BJIEKTPONMUTAHUA. Y TOMSHYTast
cXeMa COAEPKUT CXEMY NMapajuIeIbHOTO COSTMHEHMs], COAEPKALLY 0 IEPBY0 CXEMY U BTOPYIO

CXEMY, PACIIOJIOKCHHBIC MTapaJlJICIBHO MEXKAY HUCTOUYHUKOM JJICKTPOINMUTAHUA U UHAYKTOPOM,
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MPU 3TOM TMEPBYI0 CXEMY HCIONB3YIOT JJIsI HarpeBa TOKOMPUEMHHKA, a BTOPYIO CXEMY
WCTIOJIb3YIOT JJIs TIOJyYEHHS] 3HAYEHUs], CBSA3AHHOTO C 3JICKTPUYECKUM COMPOTUBJICHUEM WIIH
TEMIIEpaTy POl TOKOMPUEMHHUKA. Y IOMSIHYTYI0 BTOPYIO CXE€MY HCTIOJB3YIOT B PEKUME T1ay3bl.

[0060] dnst pelieHUs ONMCAHHOM BBIIE YETBEPTON 3a7adyd, B COOTBETCTBHH C
BApPUAHTAMU  OCYINECTBJIEHHS HACTOALIETO M300pPETeHHs, NPENJIOKEHO YCTPOHCTBO
UHIYKTHUBHOTO HAarpeBa Uil Harpesa aspo30sie00pas3yIoLIero 3JIEMEeHTa, COMEpIKallero
TOKOIIPUEMHUK U UCTOYHUK a3p030Jsi. Y CTPOUCTBO UHIYKTUBHOTO HarpeBa COAEPIKUT CXEMY,
cozepKallyro UHAYKTOP AJis HarpeBa TOKOMPUEMHHUKA MPHU IMOMOIIHN WHAYKTUBHOIO Harpena.
TokonmpueMHHK HarpeBarOT NPU MOMOLIHN PEXKIMa HarpeBa, COCTOSIIIEro U3 MHOXkecTBa (a3,
IPU 3TOM YacTOTa MEPEMEHHOI0 TOKAa, MOJAaBa€MOr0 Ha WMHAYKTOP, MOCTOSIHHA B TEUCHHE
YIOMSIHyTOTO MHOXKeCTBa (ha3.

[0061] B ogHOM M3 BapuUaHTOB OCYIIECTBIIEHHSI HACTOSIIETO M300PETeHUs] 4acToTa
NEPEMEHHOr0 TOKA PaBHA YaCTOTE PE30HAHCA YIIOMSIHY TON CXEMBI.

[0062] B omHOM M3 BapHAHTOB OCYINECTBJIEHUS HACTOSLIETO M300PETEHUS] B PEKUME
nay3bl JIJIs1 OXJIKIECHUsI TOKOPUEMHHKA, NTOCJIE IPEIBAPUTEIBHOIO HAarpeBa TOKONPUEMHUKA,
BBINIOJIHAEMOrO Tepel pPEKUMOM HArpeBa, 4acToTa IEPEMEHHOr0 TOKAa paBHA 4YacTOTe
PE30HAHCA CXEMBI.

[0063] B omHOM M3 BapHaHTOB OCYINECTBICHHUS HACTOSIIErO U300PETEHUST YCTPOMCTBO
WHAYKTUBHOTO HarpeBa JAOMOJIHUTEIBHO CONEPKUT UCTOYHHUK SJIEKTPOMUTAHUS. Y IOMSHYTast
cXeMa JOMOJHUTENBHO COAEPKUT CXEMY NMapajIeIbHOTO COEANHEHUS, COAEPIKALIYIO MTEPBYIO
CXEeMY H BTOPYIO CXEMY, PacoJIOKEHHBIE MAPAJUICIbHO MEXAY UCTOYHHUKOM 3JICKTPOTUTAHUS
Y UHyKTOPOM, TIPH 3TOM TMEPBYIO CXEMY HUCIOJIB3YIOT JIJIsl HArpeBa TOKOTIPUEMHHKA, & BTOPY IO
CXEeMY UCTIONIb3YIOT AJIs1 TTOJTy YeHUS] 3SHAUCHHSI, CBSI3AHHOTO C 3JICKTPUUECKUM COTIPOTUBIICHUEM
WIN TEMIEPaTy POl TOKOMPUEMHHUKA. YTIOMSHYTYK) BTOPYHO CXE€MY HCIOJB3YVIOT B PEKUME
Tay3bl.

[0064] B omHOM 13 BapUAHTOB OCYIIECTBIIEHUSI HACTOSIIIETO M300PETEHHS, B PEKUME
HarpeBa, HarpeB TOKONPHUEMHHUKA MPUOCTAHABIMBAIOT, €CJIU OINpPENENIEHO, YTO TeMIlepaTypa
TOKOIIPUEMHHUKA TOCTUTJIA 110 MEHBIIEH Mepe 3apaHee 3aJaHHON TeMIIePaTy Phl.

[0065] B omHOM 13 BapHaHTOB OCYINECTBICHHUS HACTOSIIIETO U300PETEHUsT YCTPOMCTBO
WHAYKTUBHOTO HarpeBa JAOMOJIHUTENBHO CONEPKUT UCTOYHHUK SJICKTPOMUTAHUA. Y TOMSHYTast
cXema JOMOJHUTENBHO COAEPKUT CXEMY NMapajyIeIbHOTO COEAUHEHUs], COAEPIKALIYIO MTEPBYIO
CXEMY H BTOPYIO CX€MY, PacloJIOKEHHBIE MAPAJUICIbHO MEXAY UCTOYHHUKOM 3JICKTPOTUTAHUS

Y UHyKTOPOM, IIPHU 3TOM MEPBYIO CXEMy UCIHOJIB3YIOT [JIsl HArpeBa TOKONPUEMHHUKA, & BTOPY O
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CXEMY UCIIOJIB3YIOT JJIsl Oy YEHUs 3HaUEHUs, CBA3aHHOTO C 3JIEKTPUUECKUM COITPOTUBIIEHUEM
WIA TeMIepaTypoill TOKompueMHuka. TemmepaTypy TOKONPUEMHHKA OTCJIEKUBAIOT IIPU
MOMOIIM YIIOMSIHYTOH BTOPOI CX€MBI, KOTJla HarpeB TOKOIPUEMHUKA PUOCTAHOBJIEH.

[0066] B omHOM M3 BapUaHTOB OCYLIECTBIICHUSI HACTOSIIIETO M300PETEHHs, B PEKUME
HarpeBa, HarpeB TOKOIIPUEMHHUKA MPH IOMOIIHN YIIOMSHYTOH MEPBOI CXeMbl BO30OHOBIISIIOT,
€CJIU OIPEEJIEHO, YTO TeMIepaTypa TOKOIPUEMHHIKA CTajla HIJKE 110 MEHbIIIENH Mepe 3apaHee
3a1aHHOM TEMIIePaTyPBbl.

[0067] B omHOM M3 BapUaHTOB OCYLIECTBJIEHUSI HACTOSIIIETO N300pPETEHHs], B PEKUME
HarpeBa, HarpeB TOKOIIPUEMHHUKA MPH IOMOIIHM YIIOMSHYTOH MEPBOM CXeMbl BO30OHOBIISIOT,
€CJIU OIpeNesIeHO, YTO TeMIlepaTypa TOKONPHUEMHHMKA CTaja HIKE YIOMSHYTOH 3apaHee
3a/JaHHOM TeMIlepaTyphbl Ha 3apaHee 3aJaHHY0 TeMIIEpPaTypy.

[0068] B ogHOM M3 BapUAHTOB OCY LECTBIICHHSI HACTOSIIIETO U300PETEHUS Y TOMSIHY Tast
CX€Ma JOMOJHUTENIBHO COAEPKUT CXEMY T€HEePUPOBAaHHs IEPEMEHHOI0 TOKA, PACTIONOKEHHY FO
MEXIY CXEMOH MNapaljelbHOIO COEIMHEHUS M HUHAYKTOPOM, WM MEXIy CXEeMOH
MapajJIeIbHOIO COEUHEHUS W MCTOYHUKOM 3yekTponuTaHuss. (Cxema TeHepUpOBaHUs
NEPEMEHHOI0 TOKa COAEPKUT TPETUH NEepeKIoYaTesb. TpeTuii nepexrovaTeib NepeKI0YaoT

C 3apaHEe 3aJaHHbIM IICPHUOAOM, KOrla HArp€B TOKOIMPUCMHHKA IPUOCTAHOBJICH.

Kpartkoe onucanue ueprexen

[0069] @ur. 1 mnpexactaBnseT coboil OOLIyIO OJNIOK-CXeMy, WLTIOCTPUPYIOLIYIO
KOH(PUTYpALMIO YCTPONCTBA MHAYKTUBHOTO HArpeBa B COOTBETCTBHUM C OJHUM M3 BapUAHTOB
OCYILECTBIIEHHS HACTOSIIIIETO NU300pPETEHUsI.

®dur. 2 npencrasisier coOOW ONOK-CXeMy, WJUTIOCTPUPYIOMIYI0 CXEMOTEXHUYECKYIO
CTPYKTYPYy YCTPOWCTBA HMHAYKTHBHOTO HAarpeBa B COOTBETCTBHU C OJHUM U3 BapUAHTOB
OCYILECTBIIEHHS] HACTOSIIIETO U300PETEHUSI.

Qur. 3 npencraisier coboil  rpaduky, NPUHIMIHAIBGHO WJUTIOCTPUPYOIIHIE
COOTHOIIIEHHE MEXIY HANpsKEHHEM, MOaBaeMbIM Ha BBIBOJ 3aTBOpa mepekyirodaresis Q1 umm
BbIBOJ 0a3bl mepekyrouatens (Q2, HampspDKeHHMEM, TOAaBaeMbIM HAa BBIBOJ 3aTBOpA
nepexrouatess Q3, Tokom IDC u Tokom TAC, ¢ 0TCUeTOM BpeMEHH t M0 TOPU30HTATBHOU OCH.

@ur. 4 npeacrasisiet cob0l OJIOK-CXeMy aJIropuTMa JAJIsi MPUMEPA ONEPALIUi B PEKIME
SLEEP («con»), NCTIOJHSIEMbIX OJIOKOM YIIPaBJIEHHUs B yCTPOWCTBE WHIYKTUBHOIO HArpeBa B

COOTBETCTBUU C OAHUM U3 BAPUAHTOB OCYIICCTBJICHUA HACTOALICTO I/I306peTeHI/I$I.
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@ur. S npeacrasisieT cod0l OJIOK-CXeMy aJIropuTMa AJIsi IPUMEPa ONEPALIUi B PEKIME
CHARGE («3apsiaka»), UCTIONHSEMBIX OJIOKOM YIIPaBJIEHUS] B YCTPOHCTBE WHIYKTHBHOTO
HarpeBa B COOTBETCTBUH C OJJHIM W3 BAPHAHTOB OCYIIECTBIICHUS HACTOSALIETO H300PETEHUsI.

Qur. 6 npencrasisier cobol rpaduK, WUTOCTPUPYIOLINH JOCTYITHOE KOJIHYECTBO
CTEPIKHEN.

@dur. 7 npencrariser coOOl OJIOK-CXeMy alrOpUTMa Uil TMPHUMepPa OCHOBHBIX
onepauuii B pexkume ACTIVE («akTUBHO» ), UCTIONHSAEMBIX OJIOKOM YIIPABIEHHS B y CTPONCTBE
MHJYKTUBHOTO HarpeBa B COOTBETCTBUH C OJHUM M3 BAPUAHTOB OCYIIECTBJIEHUS] HACTOSILETO
n300peTeHwsI.

@ur. 8 npeacrasisieT coOOOH OIOK-CXeMy alNropuTMa i PUMeEpPa BCIIOMOTaTeNbHBIX
oneparmii B pexkxume ACTIVE («akTHBHOY ), ICTIONHSAEMbIX OJIOKOM yIIPaBICHHS B Y CTPOHCTBE
MHJY KTUBHOTO HarpeBa B COOTBETCTBUH C OJHUM M3 BAPUAHTOB OCYIIECTBJIEHUS] HACTOSILETO
M300peTeHusL.

dur. 9 mpencrasnsier coboil OJOK-CXeMy anropuTma JUisi MpUMepa OCTAbHBIX
BcriomorarenbHbiX B pexknMe ACTIVE («akTuBHOY»), HCTONHSEMBIX OJIOKOM yIPABICHUS B
YCTPONCTBE MHIYKTUBHOI'O HArpEBa B COOTBETCTBUH C OJHUM U3 BAPUAHTOB OCYLIECTBICHUS
HACTOSIILETrO M300PETeHUSI.

@ur. 10 mpexacraBnsier coOoil OJIOK-CXeMy alropuTMa IJisi MpHMepa OCHOBHBIX
onepauuii B pexxnme PRE-HEAT («mpenBapuTesbHBII HAarpeB»), HCIOJNHSEMBIX OJIOKOM
yIpaBJICHUS] B YCTPONCTBE MHAYKTUBHOIO HArpeBa B COOTBETCTBHU C OJHHM M3 BAaPHAHTOB
OCYILECTBIIEHHS] HACTOSIIIIETO U300pPETEHUsI.

@ur. 11 npeacraBnsier coOoil OJIOK-CXeMy alropuTMa JJIsl NMPHMEpPa OCHOBHBIX
onepauuii B peskume INTERV AL («may3ay ), UCTIONHAEMBIX OJIOKOM YTIPABJICHUS B y CTPOWCTBE
WHJYKTHBHOTO HarpeBa B COOTBETCTBUH C OJHHM M3 BAPUAHTOB OCYIIECTBJICHHUS] HACTOSIIETO
U300peTEHMSI.

@ur. 12 npexncraBnsier coOOi OJIOK-CXeMy alrOpuTMa IJisl MPHMEpPa OCHOBHBIX
onepauuii B pexkume HEAT («Harpes»), HCHONMHAEMBIX OJIOKOM YIIPABIEHHS B yCTPOWUCTBE
UHJYKTHBHOT'O HarpeBa B COOTBETCTBUH C OJHHM M3 BAPUAHTOB OCYIIECTBJICHUS] HACTOSIIETO
U300pETEHMSI.

@ur. 13A npexactasnser co0Oi OJOK-CXeMy airopuTMa IJisl TpUMepa Omeparu,
BBINOJTHSIEMBIX B OTBET HAa OOHAPY’KEHHE TOKOIIPHEMHHUKA, OJIOKOM YIIPABIEHHS B yCTPONUCTBE
WHYKTHBHOTO HarpeBa B COOTBETCTBUH C OJHHM M3 BAPUAHTOB OCYIIECTBJICHUS] HACTOSIIETO

U300peTEHMSI.
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@ur. 13B mpencrasisier coboi OJIOK-CXeMy ajJropuTMa Ui €Ile OAHOTO NpumMepa
orepaLuii, BBIMOJHAEMBIX B OTBET HA OOHApy KEHHE TOKOIIPUEMHHKA, OJIOKOM yIIPABICHHS B
YCTpONCTBE MHAYKTUBHOI'O HarpeBa B COOTBETCTBUU C OJJHUM U3 BAPUAHTOB OCYIIECTBIEHUS
HACTOSIIIETO U300pETEeHNUSI.

@ur. 13C npencrasisier coboil OJIOK-CXeMy ajropuTMa Ui €Ile OAHOrO NpumMepa
orepaLuii, BBIMOJHAEMBIX B OTBET HA OOHApy KEHHE TOKOIIPUEMHHKA, OJIOKOM yIIPaBICHHS B
YCTPONCTBE MHAYKTUBHOI'O HarpeBa B COOTBETCTBUU C OJJHUM M3 BAPUAHTOB OCYIIECTBIEHUS
HACTOSIIIETO U300pETEeHNUSI.

@ur. 13D npexncrasiisier coboil OJIOK-CXeMy alrOpUTMa Uil elle OAHOTrO IpumMepa
orepaluii, BBIMOJHAEMBIX B OTBET HA OOHApy KEHUE TOKOIIPUEMHHKA, OJIOKOM yIIPaBIEHUS B
YCTPONCTBE MHAYKTUBHOI'O HarpeBa B COOTBETCTBUU C OJJHUM M3 BAPUAHTOB OCYIIECTBIEHUS
HACTOSIIEro N300peTeHHsI.

@ur. 13E npencrasisier coboi OJOK-CXeMy ajropuTMa AJisi elle OAHOTO MpuMepa
orepanuii, BBIMOJHIEMBIX B OTBET HA OOHAPYIKEHHE TOKONPHEMHHKA, OJIOKOM yIPaBJICHHS B
YCTPONCTBE UHAYKTUBHOI'O HarpeBa B COOTBETCTBUU C OJHUM M3 BAPUAHTOB OCYIIECTBICHUS
HACTOSIIEro N300peTeH s

®ur. 14 npeacrasnser codoi OJIOK-CXeMy, WLTKOCTPUPYIOIIYIO rpaduk 1isi IpuMepa
W3MEHEHHUs] TeMIepaTypbl TOKONMpPHEMHUKa B YCTPOWCTBE HWHAYKTUBHOIO Harpesa B
COOTBETCTBUH C OJJHIM W3 BAPUAHTOB OCYIIECTBJICHUS] HACTOSIIETO N300PETEHHS.

@wur. 15 npeacrapisier coboit OJIOK-CXeMy aIrOpUTMa I IPUMEPa BCIIOMOTATENIbHBIX
onepauuii B pexkxume PRE-HEAT («mpenBapurenbHblii HarpeB») win B pexume HEAT
(«HarpeB»), HUCHOJHAEMbIX OJIOKOM YTIPAaBJICHHs] B YCTPONCTBE WMHAYKTUBHOTO HAarpeBa B
COOTBETCTBUH C OJJHIM W3 BAPUAHTOB OCYIIECTBJICHUS] HACTOSIIETO N300PETEHHSL.

@ur. 16 npencraBnsier cobol OJOK-CXeMy ajroputMa JJjisi eme OJHOTO TNpumMepa
BCrioMoraTenbHbIX omnepauuii B pesxkume PRE-HEAT («mpenBapuTeNbHBIA HarpeB») WIA B
pesxxume HEAT («Harpes»), HCHIOTHIEMBIX OJIOKOM YTIPAaBJICHUS B YCTPOHCTBE UHAYKTUBHOTO
HarpeBa B COOTBETCTBUH C OTHUM M3 BAPHAHTOB OCYLIIECTBJICHUST HACTOSIIIETO H300pETeHHUS.

®ur. 17 npeacrasisieT 3KBUBAJIEHTHbIE CXEMbI B BUJle nocieaosaTenbHoi RLC-nenu.

®dur. 18 mpencraBiseT 3KBUBaJEHTHblE cxeMbl nocienoBaTesnbHOll RLC-nenu Ha
4aCTOTE PE30HAHCA.

Qur. 19 npencrapnsier coOoil rpaduky, WUTIOCTPUPYIOIIHE COOTBETCTBYIOIIHE

MIPUMEpPBl U3MEHEHUsI TeMIIepaTypbl TOKONPUEMHHUKA B UHIYKTUBHOM HarpeBaTese, 4aCTOThI
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MEePEeKJIFOUEHHsI CXeMbl [€HEPUPOBAHUSI MEPEMEHHOTO TOKA, a TAaK)Ke MMIIENAaHCa CXEMbI, B
COOTBETCTBUH C OJIHUM U3 BAPUAHTOB OCYLIECTBJICHHUS HACTOSLIErO H300PETEeHHS.

@ur. 20 mnpencraBisieTr coOoil rpaduKH, WUTIOCTPHPYIOIIHE COOTBETCTBYIOLIHE
NpUMepbl M3MEHEHHUS] TEMIIePaTypPbl TOKONIPUEMHUKA B HHAYKTHBHOM HarpeBaTesie, YaCTOThI
NEePEKJIFOUEHHsI CXeMbl M€HEPUPOBAHUSI MEPEMEHHOTO TOKA, a TAaK)Ke MMIIENAaHCa CXEMbI, B
COOTBETCTBUH C OJIHUM U3 BAPUAHTOB OCYLIECTBJICHHUS HACTOSLIErO H300PETEeHHS.

@ur. 21 mnpencraBnseT coOOH ONOK-CXeMy aNropuTMa JUIsl MpUMeEpa OlepaLuil
UCIIONHSEMBIX OJIOKOM YINpaBieHUs B WHAYKTHBHOM HarpeBaresie, MPEeUMYINECTBEHHO B
pexume HEAT («HarpeB»), B COOTBETCTBUM C OJHHM M3 BApUAHTOB OCYINECTBIICHHUS
HACTOSIIIETO U300pETEeHNUSI.

Qur. 22 npencrtaBnsieT coO0OH rpadukH, HILTFOCTPUPYIOIIHE COOTBETCTBYIOIIHE
pUMepbl M3MEHEHUS] TeMIEePaTypbl TOKONIPUEMHHUKA B HHAYKTHBHOM HarpeBaTesie, YaCTOThI
NEePEKIIFOUEHHsI CXeMbl MeHEPUPOBAHUS MEPEMEHHOTO TOKA, a TAaKKe MMIIEAaHCa CXEMbI, B
COOTBETCTBUH C OJIHUM U3 BAPUAHTOB OCYLIECTBJICHUs HACTOSLIErO H300PETEeHMS.

@ur. 23 mnpencrasiser coboi ONOK-CXeMy airopur™Ma Ajsl NpuMepa Omeparyi
UCTIOJIHSIEMBIX OJIOKOM YTIPaBJIEHUs] B HMHAYKTUBHOM HarpeBarese, MPEHUMYIIeCTBEHHO B
pexxume HEAT («HarpeB»), B COOTBETCTBUH C OJHHM W3 BApHAHTOB OCYINECTBIICHHUS
HACTOSIIIETr0 M300PETeHUSI<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>