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(57) Co3snano a’po30iIbHOE YCTPOHCTBO, KOTOPOE MOKET GONIEE TOUHO OMpPE/ENSTh HE0CTATOK HCTOYHUKA

a’po30i  TOCJIe TOro, Kak 3aMeHeH KapTpumk. AsposonbHoe ycrpoiictBo (100A), koTtopoe
cogepxut uctouHuk (110) muranus; Harpy3ky (132), koTopas ©UMeeT XapaKTepPUCTHKH TeMIepaTypHOU
3aBHCHUMOCTHU 3HAUYCHMS CONPOTHUBIICHHS, XapaKTePU3yeTCs 3HAYEHUEM JIEKTPUUECKOTO COMPOTUBIICHUS,
M3MEHSIOIUMCST B 3aBHCHMOCTH OT TEMIIEPaTypbl, M PAcHbUIACT HCTOYHHK ad’pO30Jsl MOCPEACTBOM
BBIJICJICHUS TeTUIa IPH MoAa4e MOIMHOCTH u3 uctouHuka (110) muranus; mamsats (114), kKoTopas XpaHuT
XapaKTCPUCTUKUA TEMIICPATYPHOW 3aBUCHMOCTH 3HAUCHHS COMpPOTHUBICHUS; naruuk (112), KOTOpBIi
BBIJIACT 3HAUEHHE, KOTOPOE OTHOCUTCS K 3HAUEHHIO CONPOTHUBIICHHUS HArpy3ku (132); u ynpaBisionIyio
gacte (106), KoTopas, HA OCHOBAaHHH COOTBETCTBHS MEXIy BBIXOMHBIM 3HaueHWeM nardmka (112)
U OLIGHKOM 3HaueHMs Temreparypsl Harpy3ku (132), koTopas COOTBETCTBYET BBIXOAHOMY 3HAYECHHIO,
KaTHOpyeT COXpaHseMbIe XapaKTePHUCTHKH TEMIIEPATYPHOI 3aBHCUMOCTHU 3HAYECHHUS CONIPOTHBIICHUS.
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ONUCAHUE N30BPETEHHA
2420-564170EA/061
ADPPO30JIBHOE YCTPOHCTBO U CIIOCOB U IPOI'PAMMA JIJIS1 YIIPABJIEHUSA
TAKHM YCTPOHCTBOM

O061acTb TEXHUKHU

[0001] Hacrosimee u300peTeHHE OTHOCHTCS K adpO30JIbBHOMY YCTPOWCTBY, KOTOPOE
o0pasyeT a’3po30J1b AJIsl BABIXaHUS MOJIb30BATENIEM, U CIIOCO0Y U MporpamMmme JUIsi IPUBEACHHUS B
NENCTBUE YIOMSIHYTOIO YCTPONUCTBA.

VYpoBeHb TEXHUKHA

[0002] B a3po30JIbHOM YCTPOMCTBE, TaKOM Kak OOBbIYHAs JJIEKTPOHHAsI CUTapeTa,
HarpeBaeMasi curapera wwid HeOysaizep, ad’pO30JbHOM YCTPOWMCTBE, BBIMOJIHEHHOM C
BO3MOKHOCTBIO OOpPa30BaHUs a’3pO30Jisl ISl BIBIXAHUS IOJIb30BATENEM, €CJIU IOJIb30BATENb
BBINIOJIHSIET BBIXaHME, KOIZa KOJMYECTBO HCTOYHMKA ad3pO30Jisl, MOMJIEXKAINEro PacHbUICHUIO
111 00pa3oBaHUs a3PO30IIs, SIBJISIETCS] HEIOCTATOYHBIM, MOJIb30BATEII0 HE MOXKET JOCTABJIATHCS
NOCTATOYHOE KOJUYEeCTBO aj3po3oiisi. Kpome Toro, B ciy4ae 3JEKTPOHHOM CHUrapeTbl WU
HAarpeBaeMOW CHrapeTbl UMeeTcsl MpolsieMa, COCTOSIAs B TOM, YTO BO3MOJKHO HCIyCKaHHE
a3pO30JIs, UMEIOLIErO HEeKEeaTeNIbHbIA BIBIXAFOLIUICS apOMaT.

[0003] B kadecTBe pewieHUs MaHHOW MPOOJIEMbI, TATEHTHBIH JOKYMEHT | pacKpbIBaeT
METOA ISl ONIPEAENICHNs] HATNYUSl UCTOYHUKA a3pPO30Jisd, UCXOMs U3 DJIEKTPUYECKOH MOIIHOCTH,
HEOOXOMMMON Ayl TOAAEPKUBAHHUS — TEMIIEpaTypbl  HAarpeBaTeNs,  BBIMOJIHEHHOTO C
BO3MOJKHOCTBK) HArpeBaHUsl MCTOYHUKA aj3po3oiid. IlaTeHTHBIM AOKYMEHT 2 pacKpbIBaeT
a’pO30JIbHOE YCTPOMCTBO, COAEpIKallee INYHTUPYIOLIYK LEeNb B [OOMNOJIHEHHE K CXEMe
oOpaszoBaHust a’3po30isi. IlaTeHTHBI AOKYMEHT 3 pacKpblBa€T METOA MAJsl CUUTBHIBAHHUSA, CO
CTOPOHBI HCTOYHHMKA MUTaHUs, WH(YOpMALWY, HOCTABISIEMOH KapTPUIKEM MJISI XPaHEHUS
UCTOYHHMKA a3pO30Jis, U BBINOJHEHNS YIPAaBJIEHHs HAa OCHOBAHUHM NaHHOW WH(OpMauuwy.
ITarentHple NOKyMEHTHI 4-12 Takke pacKpbIBAIOT pPa3JUYHbIE METOIbL, KOTOpPbIE PELIAOT
BBILIEOMUCAHHYIO MPOOJIEMY WJIM MOTYT BHOCHTH BKJIAJI B PELICHHUE BBILICOMUCAHHON MPOOIIEMBL.

[0004] Onnako, OOBIMHBIE METOABI HYKIAIOTCS B KOMIIOHEHTAX, BKJIFOUAKOMIUX B CeOsl
aMIIepMETP U BOJBTMETP, AJIs ONpEAEeNeHUs] HENOCTATOYHOCTH MCTOYHHMKA a3po30Jis, 4YTO
NPUBOJUT K MOBBIIICHUIO CTOUMOCTH, BECa U pa3Mepa ycTpoiicTa u T.1. Kpome Toro, oObraHbIe
METOABI UCIONB3YIOT MapaMeTp, NEPEMEHHbBIN B 3aBUCUMOCTH OT MOrPELIHOCTEN KOMIIOHEHTOB
YCTPOWCTBA, 4TO OOYCIABIMBAET HU3KYIO TOYHOCTh OMPEAETICHUs HEJOCTATOYHOCTH UCTOYHUKA
asposzoist. K Tomy ke, HeoOxomumo pa3padoTaTe METOA U ONPENENeHHs HEIOCTATOYHOCTH
HCTOYHHUKA a3p030J1s ¢ OoJiee BBICOKOH TOUHOCTBIO TIOCIIE 3aMEHbI KapTPHIKA.

IlaTenTHEIE JOKVMEHTEI

[0005] IlarentHenii mokymeHnT 1: IlyOnmukaums eBpOmeWCKOW mNaTeHTHOW 3asBKU Ne
2797446

[TarenTHbIl fokyMmeHT 2: [TyOnukarus eBpomneiickoil mareHTHOMU 3assBku Ne 1412829

ITaTenTHbIi fOKyMeHT 3: MexxnyHaponHas nyomukanus Ne WO 2015/138560

ITaTentHbli nokymeHT 4: [lyOnukarus eBponeiickoi nareHTHOH 3asBku Ne 2471392



[TarenTHbIl qokyMeHT S: [TyOnukamus eBponeiickoii mareHTHOM 3assBku Ne 2257195

[TarenTHbIl fokyMeHT 6: [TyOnukarus eBpomneiickoil maTeHTHOMU 3asBKu Ne 2654469

ITaTenTHbli fokyMeHT 7: MexxnyHapoaHas nyomukarmst Ne WO 2015/100361

ITatenTHelli nOKyMeHT 8: SnoHckuil nepesox MexxayHapoaHou 3asBku PCT Ne 2017-
503520

ITarenTHbI fOKyMeHT 9: MexnayHapoanas nyoaukanus Ne WO 2017/084818

[MatentHbii nokymeHT 10: [TyOnukanms eBponeiickoi maTeHTHOM 3asBKu Ne 2399636

[TarenTHeii nokyment 11: fnonckuii nepeson mexxayHaponHoi 3assku PCT Ne 2016-
531549

[TaTentHbli fokyMeHT 12: MexxnyHapoanas nyonukarust Ne WO 2016/143079

TexHuueckas npodiiema

[0006] Hacrosimee n3o0pereHne pa3padOTaHO BBUY BBIIIEONUCAHHBIX MPOOIIEM.

[0007] TlepBasi mpobnema, pemaemasi HACTOSIIIUM H300pETEHHEM, COCTOUT B CO3JaHUH
a3pO30JIBHOTO YCTPOMCTBA C MEHBIIUM YHCJIOM HEOOXOIHWMBIX KOMIIOHEHTOB M C BBICOKOM
TOYHOCTBIO ONPEAENICHUsT HEJOCTATOYHOCTH MCTOYHHKA a3pO30Jisi U CIOCO0 M mporpamma auist
MIPUBEAEHUS B JEHCTBUE JAHHOIO YCTPOMCTBA.

[0008] Bropast mpobnema, perraemasi HACTOSIIIUM H300pPETEHHEM, COCTOUT B CO3IaHUU
a3pO30JIbHOTO YCTPOMCTBA, KOTOPOE YMEHBLIAET BIUSIHUAE MOTPELIHOCTEH KOMIIOHEHTOB U3/1EJIHs
Ha TOYHOCTH OMNPENENIEeHUS HEAOCTATOUYHOCTH HMCTOYHHMKA a3pPO30JsL, M CIIOCOO M3TOTOBIIECHHS
a’pPO30JIbHOIO YCTPOUCTBO.

[0009] Tperpst mpobnema, pemaeMasi HACTOSILINM H300pETEHHEM, COCTOUT B CO3IaHUU
a3pO30JIbHOTO YCTPOUCTBA, KOTOPOE MOXKET ONPEEIIATh HEAOCTATOYHOCTh UCTOUYHUKA a3PO30JIs
c Oosnee BBICOKOW TOYHOCTBIO IIOCJIE 3aMEHbl KapTpuaXka, MW CIocod M mporpamMma JJis
IIPUBEEHNUs B AEMCTBUE JAHHOTO YCTPONCTBA.

Peruenue npoOaeMel

[0010] JAnst pemeHus BBIIIEOMUCAHHON NEpBOil MpoOJeMbl, B COOTBETCTBHH C TMEPBbIM
BapUAHTOM OCYINECTBJICHUSI HACTOSILIETO M300PETEHMsI PeIaraeTcst a3po30JIbHOE YCTPONUCTBO,
cofieprKaliee UCTOYHUK MUTAHUS, OJIOK XPAaHEHHsI, KOTOPbI XPAaHUT HUCTOUHUK ad3pO30Jisi, MJIH
MaTEepUAI-HOCUTEIb a3pO30Jisd, KOTOPBIA YAEP/KUBAET MCTOYHHUK a3PO30Jisi, HArPY3Ky, KOTOpPas
BBIIEJIAET TEIUIO IMOCHE TMOJYYEeHMs 3JIEKTPUYECKOM MOIMHOCTH W3 UCTOYHUKA IUTAHUSA WU
pachpUIieT HWCTOYHHK adpO30Jisi, TOAABaEMbIi W3 OJIOKAa XpaHEHWs] WIH YyIEPKUBAeMbI B
MaTEepUAJIe-HOCUTENE adPO30Jis, MCMOJb3ysl TEIIO, M NPU 3TOM 3HAYEHHE 3JIEKTPUYECKOTO
CONPOTHUBIICHUsI HArpy3Kd H3MEHSETC B 3aBUCUMOCTH OT TEMIIEpaTypbl, CXEMy, KOTOpas
SJIEKTPUYECKH COEIMHSET WCTOYHHMK MUTAHUS M HArpy3Ky, M OJIOK MHUTaHHs, BBITOJHEHHBIH C
BO3MO>KHOCTBIO OINPENENICHHUs], SIBJISIETCS 1M HEAOCTATOYHBIM KOJIMYECTBO UCTOYHHUKA a3PO30JId,
KOTOPBII MOXKET MOJaBaThCs M3 OJOKAa XPAHEHUS WM YAEP)KUBAETCS B MaTepuasie-HOCUTENE
a’po30Jis,, HUCXOAs W3 MEpPBOr0 3HAYCHHUS] HANPSDKEHUs, KOTOPOE SIBJSIETCS 3HAYEHHUEM
HAIPsDKEHUs], TOAaBaeMOTr0 Ha BCIO CXE€My, U BTOPOrO 3HAYEHUs HAINIPSDKEHUs, KOTOPOE SIBJIAETCS
3HAYEHUEM HAIPsDKEHUs], TOAABAEMOr0 Ha y4aCTOK B CXEME, IPUUEM HAIPSKEHHE, MOAJIEKALIee

nogave, UBMCHACTCS B COOTBETCTBUU C USMEHCHUAMU TEMIIEPATYPbI HATPY3KH.



[0011] B BapmanTe OCyLIeCTBIEHMs, OJIOK YNPABJICHUS BBIIOJHEH C BO3MOXHOCTBIO
ONpENENeHNUs, YTO KOJUYECTBO MCTOYHHUKA a3pO30JIsl sSBJSIETCS HENOCTATOYHBIM, KOTZa BTOPOE
3HAYEHUE HAINPSDKEHUs YIOBJIETBOPSIET NMEPBOMY YCIOBHK) MHOXKECTBO Pa3 B TO BpeMmsi, KOraa
NepBOe 3HAYEHHUE HAINPSDKEHUS PEryJnpyeTcs, 4YToObl UMETh ITOCTOSTHHOE 3HaUeHHe, WM KOTaa
3HAUYEHUE DJJIEKTPUUYECKOrO CONPOTUBJIEHUS HArpy3KH, BBIBEICHHONH M3 MEPBOrO 3HAYEHUs
HaNPsKEHUST U BTOPOrO 3HAY€HMs] HAINPSDKEHUs, YA OBJIETBOPSET BTOPOMY YCIOBHIO MHOXKECTBO
pas.

[0012] B BapmaHTe OCyLIeCTBJCHHMS, OJIOK YMPABJICHUS BBITOJHEH C BO3MOXHOCTBIO
ONpEeNeNeHNUs, YTO KOJUYECTBO MCTOUYHUKA a3PO30JiA SIBJIAETCS HENOCTATOUYHBIM, KOIZla NEPBOE
YCJIOBHE MOCTOSIHHO YIOBJIETBOPSIETCS] MHOXKECTBO pa3, UM KOIZd BTOPOE YCIOBHE MOCTOSHHO
YAOBJIETBOPSIETCS MHOXKECTBO Pas.

[0013] B BapmaHTe OCYLIECTBICHHS, OJIOK YNPABJICHUS BBITOJHEH C BO3MOXKHOCTBIO
COXpPAHEHHUs 4HUCla pa3, KOIrZa YyAOBJIETBOPSAETCA IEpPBOE YCIOBHME, WM 4YHUCIA pa3, KOraa
YAOBJIETBOPSIETCS. BTOPOE YCJIOBHE, M YMEHBIICHHUs 4YUCIA Pa3, KOIrZa HE YAOBJIETBOPSETCS
NepBOE YCIOBUE, WA KOTAA HE YAOBJIETBOPSAETCS BTOPOE YCIOBHE.

[0014] B BapmaHTe OCyLIECTBIEHMs, OJIOK YIPABJICHUS BBITOJHEH C BO3MOKHOCTBIO
BO3BpaTa MCXOAHOIO 3HAYEHUs YUCNIA Pa3, KOrJa He YAOBJIETBOPSAETCA MEPBOE YCIOBHUE, WIH
KOI'Z1a HE yAOBJIETBOPSIETCSI BTOPOE YCIIOBHE.

[0015] B BapuaHTe OCYIIECTBIIEHUS, a3PO30JIbHOE YCTPONUCTBO COACPIKUT COCNUHUTEND,
KOTOPBII JTOMyCKAaeT MPUCOENNHEHHE/OTCOSNNHEHNE KapTPUIKa, BKIFOYAKOLIEro B ce0s OOk
XPaHEHMs], WIN a3p030J1e00pa3yIoLIero M3JeNus, BKIIOYAIOIIEro B ce0s MaTepuaI-HOCHTENb
a’p030J1s1, U KOTOPBIH 0MycKaeT OOHapyKeHHUEe NMPUCOeTNHEHHS/OTCOSIUHEHNS KapTPHUIKa UITH
aspozosieodpas3yroImero u3aenusi. biok ynpaBieHUs! BBITOJHEH C BO3MOYKHOCTBIO COXPAaHEHHS
YuCiIa pas, KOraa yAOBJIETBOPSETCS INEPBOE YCIOBUE WIIM YMUCIA Pa3, KOTAA YIOBJIETBOPSETCS
BTOpPOE YCJOBHE, M YMEHBbIIEHHs 4YHClIa pa3, KOraa KapTPHIDK WIM a’po3osieoOpasyroliee
U3JieJIue MPUCOEIUHAETCSA K COSUHUTEIIIO.

[0016] B BapuanTe OCYyIIECTBJIEHHs, HIACHTU(UKAIMOHHAS HHGOPMALHMS MM
NPEABICTOPUS HCIIOJIb30BAHMS KapTPUIKA WM a3p030Je00pa3yomero u3aeiusi MOKeT ObITh
NOJIy4€Ha 3aJaHHBIM CIIOCOOOM. BJIOK yIpaBiieHHUs! BBIMOJHEH ¢ BO3MOJKHOCTBIO OINPENEeNICHUs,
CJIelyeT JH YMEHBIIUTh YUCIO pa3, Ha OCHOBAHMH HIECHTH()HKALMOHHON HH(POPMALMH WU
MPEIbICTOPUH KCTIONIb30BAHUST KAPTPUIKA I a3P030JIe00pa3yomero u3aesus, KOTopbIi(oe)
MPUCOEIUHSIOTCS. K COEAUHUTEIO.

[0017] B BapmaHTe OCYLIECTBICHMs, OJIOK YNPABJICHUS BBITOJHEH C BO3MOXXHOCTBIO
COXpPAHEHHUs 4YUCIa pa3, KOIrZAa yAOBJIETBOPSETCS IEpBOE YCIOBUE, WM 4YHUCIA pa3, KOraa
YIIOBJIETBOPSIETCS. BTOPOE YCJIOBUE, YTOOBI ONpeNeNaTb, SBISIETCS JH HEAOCTATOYHBIM
KOJIMYECTBO MCTOYHHUKA a3p030Jis, HA OCHOBAHMM CPABHEHUS YUCJIA Pa3 C 3aJaHHBIM OPOrOM, U
HE YBENNYHMBAaThb YMUCIO pa3, YMEHbINATb BEJUYMHY HApacTaHUs YHUCJIA pa3 WM MOBBILIATH
3aJaHHBINM NIOPOT, KOrAa NepBOe YCIOBUE WIH BTOPOE YCIOBUE YAOBIETBOPSETCS B COCTOSIHUY, B
KOTOPOM HM3MEHEHHE BPEMEHHOW NOCIIeNOBAaTENbHOCTH 3ampoca Ha 0Opa3oBaHHE adpO30Jisi He

COOTBETCTBYECT 3aJAHHOMY HOPMAJIbHOMY U3MCHCHMHIO.



[0018] B BapmanTe ocyuiecTBIeHMs, OJIOK YIPABJICHUS BBINOJHEH C BO3MOXHOCTBIO
ONpEeNEeNeHus, sBJSIETCS JIM HENOCTATOYHBIM  KOJMYECTBO MCTOYHHUKA  aj’po30iisd, C
UCIIOJIb30BAHUEM IIEPBOTO OMOPHOIrO YCJIOBUs, OCHOBAHHOIO HA NMEPBOM 3HAYEHUU HANPSKEHUs
U BTOPOM 3HAYE€HUsl HAMPSDKEHMs], 1 BTOPOrO OMOPHOrO YCJIOBUS, OTIMYAIOLIErOCsl OT MEPBOrO
OMOPHOIO YCJIOBUS, M OIpPEAENIEHUs, 4YTO KOJMYECTBO HCTOUYHMKA aj3pO30Jisl SBJAETCA
HEZOCTaTOYHBIM, KOIZla IIEPBOE ONOPHOE YCIOBHUE YIOBJIETBOPSIETCSI MHOKECTBO pas3, WIM KOraa
BTOPOE OINIOPHOE YCJIOBUE YAOBJIETBOPSIETCS] MEHBLIEE YUCIIO Pa3, YeM MHOXKECTBO pas.

[0019] B BapuaHTe OCYLIECTBJIECHUs, BTOPOMY OIOPHOMY YCIOBHIO YJOBJIETBOPHUTH
TPYZHEE, YEM NIEPBOMY OIIOPHOMY YCJIOBHIO.

[0020] B BapuaHTe OCYIIECTBJICHUS, MEPBOE OIOPHOE YCJIOBHE COCTOUT B TOM,
YAOBJIETBOPSIET JIU MEPBOMY MOPOry BTOPOE 3HAYEHUE HANPSDKEHUS B TO BPEMsi, KOr/a MepBoe
3HAYEHHE HANPSDKEHUST PETYJIHPYETCs], YTOOBI UMETh TIOCTOSTHHOE 3HAUYEHUE, HITH YIOBJIETBOPSIET
I BTOPOMY MOPOIy 3HA4Y€HUE BJIEKTPUYECKOrO COMNPOTHUBIIEHUS HATPY3KH, BBIBEIEHHOE W3
NEepPBOr0 3HAYEHUs HANPSDKEHUs U BTOPOrO 3HA4YEHUs HampsbkeHws. BTopoe omopHoe ycioBue
COCTOUT B TOM, YAOBJIETBOPSIET JIU BTOPOE 3HAUEHHE HANPSDKEHUS TOpOry, Oojee BBICOKOMY,
4YeM MEepBbIi MOPOr, WIN YAOBJIETBOPSET JIM 3HAYEHUE DJIEKTPUYECKOrO CONPOTUBJIEHUS
HArpy3KH opory, 0oiee BBICOKOMY, U€M BTOPOI MOPOT.

[0021] B BapmaHTe OCyLIeCTBIEHMs, OJIOK YIPABICHUS BBINOJHEH C BO3MOXKHOCTBIO
ONpENENEeHNs], BBINOJIHAETCS JIM BTOPOE OMOPHOE YCJIOBHE, A0 ONPEAEIEHUs, BBINOJIHAETCS JIH
NIEPBOE OMOPHOE YCIOBHUE.

[0022] B BapmaHTe OCYLIECTBIEHMs, OJIOK YNPABJIEHUS BBIIOJHEH C BO3MOXHOCTBHIO
UCIIOJIHEHMs], 10 MEHBIIEH Mepe, 4Yero-T0 OJHOrO M3 MPEKPALlEHUs IOAAYU 3BJIEKTPUYECKON
MOIIHOCTH W3 MCTOYHHMKA IUTAHUS B HArpy3Ky WM YBEAOMIICHHMs IIOJIb30BaTes, Oe3
ONpENEIIEHUs], YIOBIETBOPSIETCS JIU NEPBOE ONOPHOE YCIOBHUE, KOIZa YAOBJIETBOPSIETCS BTOPOE
OINIOPHOE YCJIOBHE, U ONPENEICHUsl, YTO KOJMUYECTBO MCTOYHUKA adpO30Jisl  SBISIETCS
HEJOCTATOYHBIM.

[0023] B BapuaHTe OCYINECTBJIECHHS, a3pPO30JIbHOE YCTPOHCTBO COHAEPIKUT OJIOK
npeoOpa3oBaHusi, KOTOPBIH MPeodpa3yeT BbIXOAHOE HATPSKEHHE NCTOYHMKA TTUTAHUS U BBITAET
npeoOpa30BaHHOE HANPSDKEHUE IS €ro MOJAYM Ha BCIO CXeMYy. BJIOK yrpaBlieHHs BBIIIOJHEH C
BO3MOYKHOCTBIO YIIPABJICHHUST OJIOKOM MPeoOpa3OBaHMsI.

[0024] B BapmaHTe OCYLIECTBICHMS, OJIOK YIPABJICHUS BBITOJHEH C BO3MOXHOCTBIO
yhOpaBieHus: OJIOKOM TpeoOpa3oBaHMsl JUIsI BbIOAYM IIOCTOSIHHOTO — HANPSDKEHUS, TpU
ONpENENEHNH, SIBJISIETCS JIM HEAOCTATOUYHBIM KOJIMYECTBO HCTOYHUKA a3PO30JIS.

[0025] B BapuaHTe OCYILECTBIEHUS, a’dPO30JbHOE YCTPOWCTBO COAEPXKUT JaTUUK,
KOTOPBIN BBIAAET BTOPOE 3HAYEHUE HANPSDKEHUS. bIIOK yIpaBieHus BBINOIHEH C BO3MOKHOCTBIO
ONpeNeNeHus, SBIAECTCA JIM HENOCTATOYHBIM KOJMYECTBO HCTOYHHMKA a’3pO30Jis, UCXOIAd W3
MEPBOTrO 3HAYEHUs HAMNPSDKEHHs], KOTOPOE SIBISIETCS 3HAYEHHEM IOCTOSHHOIO HANPSDKEHUs, U
BTOPOTO 3HAYEHUs HAIIPSDKEHUS], KOTOPOE BBIIAETCS U3 NaTUUKA.

[0026] B BapmaHTe OCyLIECTBIEHMs, OJIOK YNPABJIEHUS BBIIOJHEH C BO3MOXHOCTBIO

ONnpeacCICHUA SBJACTCA JIM HEAOCTATOYHBIM KOJIMYECTBO HMCTOYHHUKA asp030Jisi HA OCHOBAHHUU



CPaBHEHUsI BTOPOr'O 3HAYEHUs HANIPSDKEHUS, BBIAABAEMOr0 U3 AaT4YMKA, C 3aJaHHBIM IIOPOTOM.

[0027] B BapuaHTe OCYyILECTBJEHHUS, a’PO30JbHOE YCTPOWCTBO COAEPKUT IEPBBIH
JATYMK U BTOPOM JaT4YMK, KOTOPBIE BBINAIOT MEPBOE 3HAYCHUE HANPSKEHUsI U BTOPOE 3HAYEHUE
HaIpPsDKEHUs, COOTBETCTBEHHO. bBJIOK yNpaBiieHUs BBIMOJHEH C BO3MOXKHOCTBIO OIPENEIICHHUS,
SIBJISIETCSL JIM HENOCTAaTOYHBIM KOJHUYECTBO HUCTOYHHKA adpPO30Ji1 HAa OCHOBAHUHU CPABHEHUS
3HAYEHUsl JJIEKTPUYECKOTO CONPOTHBIICHUS HArpy3KH, BBIBEJEHHOTO U3 BBIXOJHBIX 3HAYE€HUMU
NEPBOro AaTYMKA U BTOPOrO JATYMKA, C 3aJJaHHBIM TOPOTOM.

[0028] B BapuaHTe OCYINECTBIEHHS, a’pO30JIbHOE YCTPOHCTBO COAEPIKUT H3BECTHBIM
PE3UCTOpP, KOTOPBIM BKJIKOYEH MOCAEAOBATENBHO C HATPY3KOM M HMMEET H3BECTHOE 3HAYCHHE
3JIEKTPUYECKOTO CONMPOTHUBJIEHUs. BTOopoe 3HAadYeHHEe HaNpsKEeHUs SBISETCS 3HAYEHUEM
HaIpPsKEHUs], IOIaBAE€MOTr0 Ha Harpy3Ky WJIM U3BECTHBIN PE3UCTOP.

[0029] B BapmaHTe OCYILIECTBJEHUS, W3BECTHBIM pPE3UCTOP HMEET 3HAYEHUE
3JIEKTPUYECKOrO CONPOTHUBJICHUS BBIIE, Y€M 3HA4Y€HHE 3JIEKTPUYECKOrO COMNPOTUBIICHUS
Harpy3ku. A>pO30JIbHOE YCTPOMCTBO COAEP)KUT AATUUK, KOTOPBIH BbIIAE€T BTOpPOE 3Ha4YEHHE
HAIpPsDKEHUs] HA OCHOBAHWM CPABHEHMsI OMOPHOIO HAMPSDKEHUS C YCWJIEHHBIM HANPSKEHHEM,
MIO1ABAEMbIM Ha Harpy3Ky.

[0030] B cOOTBETCTBMHM C TIEPBBIM BAPUAHTOM OCYLIECTBJIEHUS HACTOSILIETO
n300peTeHus], mpearaeTcsi crnocod MpUBEASHHUsS B JCHCTBHE a’pO30JbHOIO YCTPOMCTBA, MPH
3TOM CIOCOO COIEPKHUT 3TAll PACIbUIEHHS] MCTOYHHKA adpO30Jii C HCIOJIb30BAHHEM TEIUIA,
BBIEJIIEMOr0O MPU MOAAYE SJIEKTPUYECKOW MOILIHOCTH W3 MCTOYHUKA MUTAHUS B HArPY3Ky, Y
KOTOPOHW 3HAYEHHE DJJIEKTPUYECKOrO COMNPOTHBJIEHUS M3MEHSIETCSl B 3aBUCUMOCTH  OT
TEMIIEPaTypbl, U 3Tall ONPEAENICHUs, SIBJISAETCA JIM HEAOCTATOYHBIM KOJUYECTBO HCTOYHMKA
a’dpo30Jisi, TOTOBOIO K MOAave IJIsi OoOpa3oBaHUsl a’3poO30Jisi, MUCXOAs U3 IEPBOTO 3HAYSHMS
HAIPSKEHUs1, KOTOPOE sIBJISIETCS] 3HAUEHUEM HaIPsDKEHUs, TOaBaeMOro Ha BCKO CXEMY, KOTOpast
BJIEKTPUYECKU COENUHSET UCTOYHUK IMUTAHUS U HArpy3Ky, U BTOPOIO 3HA4Y€HUs HAIPSDKEHUS,
KOTOPO€ SIBJISIETCS 3HAYEHHUEM HAIpsDKeHMs, IMOJAaBA€MOI0 Ha YYacCTOK B CX€Me, MNpU4YeM
HaIpsKEHUe, MOJUIeKallee nojade, U3MEHseTCsl B COOTBETCTBUU C U3MEHEHUSIMU TEMITepaTypbl
Harpy3Ku.

[0031] B cooTBeTCTBUU C MEPBHIM BAPUAHTOM OCYIIECTBIIEHHS HACTOSIIIETO H300pETEHHSI
NpEeAJIaraeTcsi a3po30JbHOE YCTPOHCTBO, COAepIKallee HCTOYHUK NHUTaHUs, OJIOK XpaHEHUs,
KOTOPBIN XPaHUT UCTOYHUK a3p030JIsl, WA MaTepUaAI-HOCUTEND a3P030JIsi, KOTOPBIN YAEPKUBAET
WUCTOYHMK a3p030Jsi, HArpy3Ky, KOTOpas BBIAENSET TEIUIO MOCHE MOJYYEHUs 3JIEKTPUYECKOU
MOIITHOCTH W3 MUCTOYHHKA NMHUTAHUS U PACHbUISIET UCTOUYHUK a3pO30Jisi, NMOAAaBaeMbli U3 OJoKa
XpaHEHUsl WIN YAEP>KUBAEMBI B MaTepHalie-HOCUTENE a3pO30Jisi, UCIOMb3Ysl TEIUIO, U MPHU 5TOM
3HAQYEHUE DJIEKTPUYECKOrO CONPOTHUBJIEHUS HArpy3KM M3MEHseTCsl B 3aBUCHUMOCTU  OT
TEMIIEPATypPbl, CXE€My, KOTOpasl 3JICKTPUYECKU COEOUHSET UCTOYHUK NHUTAHWS W HArpy3Ky, U
OJIOK ympaBiieHUs, BBINOJIHEHHBIH C BO3MOXKHOCTBIO OLIEHKHM OCTaTOYHOI'O KOJHYECTBA
UCTOYHHKA a3pO30JIsi, XPaHSIIErocsi B OJOKe XpaHEHHWs WM YAEPKHBAaEMOro B MaTepuale-
HOCHUTEJE a3pO30Jisd, UCXOA U3 MEPBOr0 3HAUYEHUs] HANPSKEHUs], KOTOPOE SIBJISIETCS] 3HAYEHUEM
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3HAYEHUEM HAIPSDKEHUs], TOAABAEMOr0 HA y4aCTOK B CXEME, IPUYEM HANPsLKEHHE, MOIIEKALIEee
NOZla4ue, U3MEHSIETCs] B COOTBETCTBUU C U3MEHEHUSIMU TEMIEPATYPBI HATPY3KH.

[0032] B cooTBeTCTBHH C MEPBBIM BAPUAHTOM OCYIIECTBIJIEHHS HACTOSINErO H300PETEHHS
npeasaraeTcst crnocod NpuBeAeHHs] B JEHCTBHE a’pO30JbHOIO YCTPOMCTBA, NPU 3TOM CIIOCOD
COZIEPIKUT STAIl PACHbIIEHUSI UICTOYHUKA a3pO30Jisl C UCIIOIb30BAHUEM TEIUIA, BBIAEISIEMOrO IPU
nojaye 3IEKTPUYECKON MOIIHOCTH M3 MCTOYHMKA NMUTAHUS B HATPY3Ky, Y KOTOPOH 3Ha4YeHUE
3JIEKTPUYECKOTO CONPOTUBJIEHHUs] U3MEHSAETCsI B 3aBUCMMOCTH OT TEMIIEPATYPhbl, U 3TaIl OLCHKU
OCTaTOYHOIO KOJMYECTBA MCTOYHUKA a’PO30Ji, UCXOAA W3 MEPBOr0 3HAYECHUS] HAIPSKEHUS,
KOTOpPO€ SBJIIETCSl 3HAYEHHEM HAIpsDKeHMs, IOAaBaéMOr0 Ha BCKO CXEMy, KOTOpas
3JIEKTPUYECKU COENMHSET UCTOYHUK MUTAHUS U HArpy3Ky, ¥ BTOPOTO 3HAYEHMs HANPSKEHUS,
KOTOPO€ SIBJISIETCSl 3HAYEHUEM HAINpsDKeHMs, MOJABAEMOI0 Ha YYacCTOK B CX€Me, MNpHU4YeM
HaIpsDKEHUe, MOJUIekKallee Nojade, U3MEeHseTCsl B COOTBETCTBUM C U3MEHEHUSIMU TEMIIEPATYPHI
Harpy3Ku.

[0033] B COOTBETCTBMHM C TIEPBBIM BAPUAHTOM OCYINECTBJIEHUS HACTOSLIETO
nU300peTeHNs], TIPeaJIaraeTcs a3po30JIbHOE YCTPONWCTBO, COEpIKallee NCTOYHUK MUTaHUs, OJIOK
XpaHEeHUs, KOTOPbI XPAaHUT UCTOYHUK a3pO30Jis, UIN MaTepUaI-HOCHUTENIb a3PO30Jisi, KOTOPBIN
YAEPKUBAET HCTOYHHUK a3pO30Jis, HArpy3Ky, KOTOpas BbILAENAET TEIIO IOCJIe IMOJy4YeHUs
3JIEKTPUYECKONM MOILIHOCTH W3 HWCTOYHHMKA IHTAHWS W PACHbUIIET HCTOYHHMK a3PO30JI,
nojaBaeMblii M3 OJOKa XpaHEHUs WIM YAEpPXKHBAEMbI B MaTepUajie-HOCUTENE adpo30Jis,
UCIIONB3Ysl TEIUIO, CXE€My, KOTOpasl 3JIEKTPUYECKH COEAUHSAET UCTOYHMK MUTAHUS U HATPY3KY, U
OJIOK ynpaBieHHUs], BBITOJHEHHBIN C BO3MOXKHOCTBIO ONPEAETICHNUS, SIBJIAETCS I HENOCTATOYHBIM
KOJINYECTBO a3p030Jisi, KOTOPBI MOJKET IOjaBaTbCcsd W3 OJIOKa XpaHEHUS K Harpyske MWIH
YAEP/KUBAECTCS. B MaTepHUaJIe-HOCUTENE adPO30Jisd, UCXOAs U3 MEPBOr0O 3HAYEHUS] HAIPSDKEHUS,
KOTOPOE SIBJIAETCs 3HAYEHUEM HAIPSDKEHHUs], MOJAaBa€MOro Ha BCKO CXEMY, U BTOPOIrO 3HA4YECHUs
HaIpPsDKEHUs, KOTOPOE SIBJISIETCS] 3HAYEHUEM HAIPSDKEHUs, MTONaBaEMOro Ha y4acCTOK B CXEME,
npu 3TOM OJIOK YIpPABIEHHs BBIIOJHEH C BO3MOMKHOCTBIO TIOJYYEHHUS MEPBOTO 3HAUEHHUS
HAIpPSKEHUS U3 MaMITH U BTOPOTO 3HAYEHUs HANIPSKEHUSl U3 NaTUUKA.

[0034] B cooTBETCTBUU C MEPBHIM BAPUAHTOM OCYIIECTBIEHHS HACTOSIIErO H300pETEHHSI
npeayaraeTcst crnocod NMpuBeNeHHs] B NeHCTBHE a’pPO30JbHOIO YCTPOMCTBA, MPU 3TOM CIIOCOD
COZIEPIKUT STaIl PACMbIIEHUSI UICTOYHUKA a3pO30Jisl C UCIONb30BAHUEM TEIUIA, BBIAEISAEMOrO MpU
MO/laue 3JIEKTPUYECKOW MOINHOCTHU U3 MCTOYHMKA MUTAHUS B HArPY3Ky, M STall ONPEAENICHHUs,
SIBJISIETCSl JIM HEJOCTAaTOYHBIM KOJIMYECTBO HCTOYHMKA a’pOo30Jsi, IOTOBOIO K Iojade Jis
o0pa3oBaHUsl a3pO30JIs, HMCXOAs M3 NEPBOTO 3HAYCHUS HAIPSDKEHHs, KOTOPOE SIBJIETCS
3HAQYEHUEM HAIpsDKEHUs, MOAAaBAE€MOr0 Ha BCHO CXEMy, KOTOpas JSJIEKTPUYECKH COEOUHSET
WUCTOYHMK MWTAHUS M HArpy3Ky, W BTOPOrO 3HAYEHUs HAINPsDKEHUs, KOTOPOE SIBJISIETCA
3HAQYEHUEM HAIpsDKeHUs, MMOAABAaEMOr0 Ha Y4YaCTOK B CXE€Me, NPHUYEeM IIEePBOE 3HAYEHUE
HAIpPsDKEHUs] NMPUHUMAETCSl U3 NaMATH, W BTOPOE 3HAYEHUE HANPsDKEHWs] NPUHHUMAETCS U3
JATYHKA.

[0035] B cooTBeTcTBHU C MEPBBIM BAPUAHTOM OCYILIECTBIIEHHS HACTOSINErO H300PETEHHS
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KOTOPBIN XPaHUT UCTOYHUK a3pO30JIsl, WA MATEPUAJI-HOCUTEND a3PO30Jisl, KOTOPBIA YAEP>KUBAET
HUCTOYHMK a3pO30Jsi, HArpy3Ky, KOTOpas BbIAENSET TEIUIO MOCJE IMOJYYEHUs 3JIEKTPUYECKOU
MOIIIHOCTU M3 UCTOYHUKA MUTAHUS U PACHBUISIET UCTOYHUK a3pO30JIsi, UCIONb3Ysl TEIIO, CXEMY,
KOTOpasi 3JIEKTPUYECKH COEAMHAET HCTOYHUK IUTaHWs M Harpy3ky, W OJIOK ympaBJeHus,
BBIMIOJIHEHHBIT C BO3MOXHOCTBK) OLIEHKHM OCTaTOYHOIO KOJIMYECTBA MCTOYHUKA adpO30Js,
XpaHserocs: B 0JI0ke XpaHeHHsI UM yIep)KUBAEMOr0 B MaTepualie-HOCUTEIIe a3pO30JIst, UCX O
U3 NEPBOTO 3HAYEHUS] HAINPSDKEHUs, KOTOPOE SABJISIETCS 3HAUEHUEM HAIIPSKEHMs], MTOAaBaeMOro
Ha BCIO CXE€My, U BTOPOrO 3HAYEHUsl HAMNPSLKEHUs], KOTOPOE SIBJSETCS 3HAUEHHEM HalpsLKEHUS,
NOJJaBAEMOr0 HAa YYaCTOK B CXeMe, Npu4eM OJIOK YIPaBJIEHUs! BBIMNOJHEH C BO3MOYKHOCTBIO
MOJIy4E€HHs] NIEPBOTO 3HAYEHUsl HAINPSDKEHUS U3 NaMATH U BTOPOrO 3HAYEHUsS HAIPSKEHUs U3
JATYHUKA.

[0036] B cooTBETCTBUU C MEPBBIM BAPUAHTOM OCYIIECTBIIECHHS HACTOSIIErO H300PETEHHS
npeayaraeTcst crnocod NMpuBeNeHHs! B NeHCTBHE a3pO30JbHOIO YCTPOMCTBA, MPHU 3TOM CIOCOD
COZIEPIKUT STaIl PACMbIICHUSI UICTOYHUKA a3pO30Jisl C UCIONb30BAHUEM TEIUIA, BBIAEISAEMOrO MpU
Mo/aue SJIEKTPUYECKONW MOIMHOCTH M3 HWCTOYHHMKA MHUTAHWS B HArpy3Ky, U 53Tal OLEHKHU
OCTaTOYHOIO KOJIMYECTBA MCTOYHUKA a3PO30JisA, UCXOAA M3 MEPBOr0 3HAYECHUs] HANPSKECHUS,
KOTOPO€ SBJIIETCSI 3HAYEHHEM HaNpsDKeHMs, IOAAaBaéMOro Ha BCK CXEMy, KOTOpas
3JIEKTPUYECKH COENUHSET UCTOYHUK MUTAHWS U HArpy3Ky, U BTOPOTO 3HAYEHUsS HAIPSKEHU,
KOTOPOE SIBJISIETCS] 3HAYEHUEM HaIPsDKEHUs], TOAABAEMOI0 Ha Y4acCTOK B CX€Me, IPUYEM MEPBOE
3HAYEHUE HANPSDKEHUs] IPUHUMAETCST U3 NIaMSATH, U BTOPOE 3HAYEHUE HANPsLKEHUs] TPUHUMAETCs
U3 JaTYUKA.

[0037] B cooTBeTCTBUM C NMEPBBIM BAPUAHTOM OCYILIECTBJIECHHS HACTOSIIErO H300PETEHHS
IpemyiaraeTcsi MporpaMma Ui  NPEANUCaHus IPOLIECCOpPY, B IMPOLECCE  BBINOJHEHHUs
IPOLIECCOPOM, 3aJJaHMs BBIOJHATD JFOOOH U3 BBIIEOMICAHHBIX CIIOCOO0B.

[0038] st pereHus BBIIIEOMMCAHHONW BTOPOW MpPOOJEeMbI, B COOTBETCTBHH CO BTOPBIM
BAPHUAHTOM OCYLIECTBJICHHSI HACTOSLIETO M300PETEHUs MPeIaraeTcsi a3pO30JIbHOE YCTPOICTBO,
coleprkallee HUCTOYHUK IUTAHUS, HArpy3Ky, KOTOpas BBIAEISET TEIUIO MOCE IOJYyYEHUs
3JIEKTPUYECKON MOIIHOCTU U3 UCTOYHUKA MUTAHUS U PACIBUIIET UCTOYHUK a3PO30JIs1, UCTIOB3Ys
TEIUIO, W TMPU STOM 3HAYEHHE DJIEKTPUUECKOIO CONPOTHUBJIEHUS HArpy3Ku H3MEHSIETCs B
3aBHUCUMOCTH OT TEMIIEPATyphl, EPBYIO LEMNb, UCIOIb3YEMYIO, YTOOBlI BBI3BIBATH PACIBLUICHUE
UCTOYHHKA a’3p030Jisl HArpy3KOHW, BTOPYK IEMb, HCIOJb3YEMYI0, YTOObI ONpPEAEIsThH
HaIpsDKEHUE, KOTOPOe MU3MEHSIETCsl B COOTBETCTBUM C U3MEHEHMsIMH TEMIIEpPaTypbl HATPY3KH,
BKJIIFOYCHHYI0 MApajuleJIbHO TMEpPBOM LeNu M HUMEKIIYK 3HA4Y€HUE 3JIEKTPUYECKOro
COIIPOTHBJICHUS BBIIIE, YeM 3HAUEHHE 3JIEKTPHUYECKOrO COMPOTHUBJICHUS MEPBOW IenH, OJIOK
cOopa MaHHBIX, KOTOPBII MOJydaeT 3HAYEHHE HANPSIKEHHUS, MOAaBAEMOrO Ha BTOPYIO LEMb H
Harpy3Ky, W JaT4dK, KOTOPBIA BBbIJAET 3HAYEHUE HANPSLKEHMs, KOTOPOE HW3MEHSIETCSl B
COOTBETCTBUU C U3MEHEHUSIMHU TEMIIEPATYPbI HATPY3KH.

[0039] B BapuaHTe OCYILECTBJICHHs, BTOpas LEMb COAEPKUT H3BECTHBIM PE3UCTOP,
KOTOPBIA  BKJIFOYEH [MOCJIENOBAaTEIbHO C HArpy3KOM W HMEET W3BECTHOE 3HAYCHHE
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Harpy3Ky WJIM U3BECTHBIN PE3UCTOpP, B KAUECTBE 3HAUEHUs HANPSKEHUs, KOTOPOE U3MEHSETCs B
COOTBETCTBUH C U3MEHEHUSIMU TEMIEPATYpPbl HATPY3KH.

[0040] B BapuaHTe OCYLIECTBJEHHUS, W3BECTHBIM pPE3UCTOP HMEET 3HAYEHUE
3JIEKTPUYECKOTO COMPOTHUBJIEHUSI BBbIIIE, Ye€M 3HAYEHHE DJJIEKTPUUECKOrO CONPOTUBJIECHUS
Harpy3KH, ¥ JaTYMK BbIJAECT 3HAUCHUE HAMPSIKEHUs, TOAaBAEMOr0 Ha Harpys3Ky.

[0041] B BapuaHTe OCYILIECTBJICHMs, 3HAUEHHE HAMPSDHKEHHs, KOTOPOE HM3MEHSETCS B
COOTBETCTBUU C U3MEHEHUSMH TEMIEPAaTyphbl HATPY3KH, MOJy4aeTCsl HA OCHOBAaHUU CPaBHEHMs
3HAUEHHUsl OMOPHOIO HAIpPSDKEHUS CO 3HAYEHHEM YCHJICHHOTO HaIpsKeHMs, MOJAaBaeMOro Ha
HarpysKy.

[0042] B BapuaHTe OCYINECTBJCHHS, a3pO30JIbBHOE YCTPOHCTBO COIEPIKUT OJIOK
npeoOpa3oBaHusi, KOTOPBIH MPeodpa3yeT BIXOAHOE HANPSKEHHE NCTOYHUKA TTUTAHUS U BBITAET
npeoOpa3oBaHHOE HAMpPSDKEHHE JJIsi €ro MOAa4vd Ha BTOPYIO LeMb M Harpy3ky. biok cOopa
JAHHBIX TOJYYaeT 3aaHHOE 3HAUEHHE BBIXOIHOTO HANpsDKeHHs OJoka mpeoOpa3oBaHus B TO
BpeMsi, KOT/ia BO BTOPOH LieNHU MPOTEKAET TOK.

[0043] B BapumanTe ocyuiecTBieHus, OJOK mpeoOpa3oBaHUsl BKIKOYEH MEXKAY Y3JIOM C
Oojiee BBICOKMM HAIPsDKEHHEM U3 Y3JIOB, K KOTOPBIM IOICOEIUHEHbI MepBasi LeMb U BTOpPas
L[eTb, U UCTOUHUKOM TTUTAHHUSI.

[0044] B BapuaHTe OCYyIIECTBJIEHHs, OJIOK NpeoOpa3oBaHUs SIBJISETCS HWMITYJIbCHBIM
CTa0MIIN3aTOPOM, KOTOPBIN CIIOCOOEH CHUXKATh M BbIIABATh BXOJHOE HANPSDKEHUE.

[0045] B BapmanTe OCylIeCTBIEHUs, OJOK XpaHEHHUS, KOTOPbI XPAaHUT HCTOYHHK
a’po30JI, u Harpyska cofiepkaTcs B KapTpUIKE, KOTOpPBIN SBJISIETCS
COEANHAEMBbIM/Pa3beUHIEMbIM C  a3PO30JIbHBIM  YCTPOICTBOM uepe3 COequHHUTENb. B
KapTpUIKE HE COAEPIKUTCS NAaTYHKA.

[0046] B BapuaHTe OCYLIECTBJEHMs, BTOpas ILelb COAEPKUT H3BECTHBIM PE3UCTOP,
KOTOPBIM BKJIIOYEH [MOCAENOBATENIbHO C HArpy3kOll W HUMEEeT MH3BECTHOE 3HAa4YeHHe
BNIEKTPUUYECKOTO COIMPOTUBJEHHUS. BJOK XpaHeHUs, KOTOpPBI XpPaHUT HCTOUYHUK a’3po30Jis, U
Harpy3ka conepkaTrcs B KapTpHUIKe, KOTOPBIH SIBJISAETCS COEAMHSEMBIM/Pa3beIUHIEMbIM C
a3pO30JIbHBIM YCTPOMCTBOM uepe3 coequHuTeNb. JaTUMK BBIOAET 3HAYEHUE HANpsLKEHUs,
MOJJAaBA€MOr0 Ha HArpy3Ky U COEAMHHUTENb, B KAuyeCTBE 3HAUCHUs HAMpsDKEHUs, KOTOpoe
M3MEHSETCSl B COOTBETCTBUH C U3MEHEHUSMHU TeMIIepaTypbl HArpy3KH.

[0047] B BapuaHTe OCYyLIECTBJIEHHUS, MaTepUal-HOCUTENIb a3po30Jis, KOTOpPbIH
yIEPKUBAET MCTOYHHK a3PO30JIs, COAEPIKUTCS B a3p030Je00pasyrolleM H3IEIHH, KOTOpPOe
SIBJISIETCS BCTaBJISIEMbIM/ U3BJIEKAEMbIM B/U3 a3pO30JIbHOE/TO yCTPOUCTBO/a. B
a3p030J1e00pa3yoIeM U3IEIUN He CONEPKUTCS TaTUHKA.

[0048] B BapmaHTe OCYIIECTBJICHUS, W3BECTHBIM PE3UCTOP HMEET TAaKOe 3HAYCHUE
3JIEKTPUYECKOTO COMPOTUBIIEHUS, YTO BO BTOPOH LieNU MPOTEKaeT TOK, UMEIOLIUI BENIUYHHY,
KOTOpasi JOMyCKAaeT MPOBEIEHUE Pa3INuus MEXKAY COCTOSHHEM, B KOTOPOM TOK NPOTEKAET BO
BTOPOI1 LIeTIH, U COCTOSIHUEM, B KOTOPOM TOK HE IIPOTEKaeT BO BTOPOH LIEMH.

[0049] B BapuaHTe OCYINECTBJICHMsS, H3BECTHBIN PE3UCTOP HMEET TaKOE 3HAUYCHUE
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KOTOpasi JOMyCKAaeT MPOBEIEHUE Pa3INuus MEXKOY COCTOSHHEM, B KOTOPOM TOK NPOTEKAET BO
BTOPOI1 LIeNH, U COCTOSIHUEM, B KOTOPOM TOK He IPOTEKaeT BO BTOPOH Lienu, B cilydae, Korna
HaNpsKEHUE UCTOYHUKA MMUTAHUS SIBJISIETCS HAMIPSDKEHUEM OKOHUYAHUS Pa3psAAKU.

[0050] B BapuaHTe OCYIIECTBJICHHS, a3pO30JIbHOE YCTPOMCTBO COHEPIKUT OJIOK
npeoOpa3oBaHusi, KOTOPBIH MpeoOpa3yeT BHIXOAHOE HANPSKEHUE UCTOUHHMKA TTMTAHUS U BbIIAET
npeoOpa3oBaHHOE HANPSDKEHHE AU ero TOAA4YM Ha BTOPYIO LeTb M Harpy3ky. M3BecTHBIN
PE3UCTOP HMEET TaKOe 3HA4YeHHE 3SJIEKTPUYECKOrO CONPOTUBJIEHMs, YTO BO BTOPOHM LEeNH
MPOTEKaeT TOK, HMMEILIUN BEJUYHHY, KOTOpas MAOIMYyCKAaeT NPOBEACHUE pa3IUyus MEXIY
COCTOSTHHEM, B KOTOPOM TOK MPOTEKAaeT BO BTOPOH LIENMH, U COCTOSHUEM, B KOTOPOM TOK He
IIPOTEKAeT BO BTOPOM Lieny, B Cly4ae, KOrzia Ha BTOPYIO Lielb U Harpy3Ky MOJAeTCsl BBIXOJHOE
HanpsokeHue 0J10ka MpeoOpa3OBaHMSI.

[0051] B BapuaHTe OCYLIECTBJIEHUs], WM3BECTHBIH PE3UCTOP HMEET TaKOoe 3Ha4deHHe
3JIEKTPUYECKOTO COMPOTUBIIEHHS, YTO BO BTOPOH LieNM MPOTEKaeT TOK, UMEIOLINIl BEeJUYHHY,
KOTOpasi JOMyCKAaeT MPOBEIEHUE Pa3Nuusl MEXOY COCTOSIHHEM, B KOTOPOM TOK NPOTEKaeT BO
BTOPOIl LIeNH, U COCTOSIHMEM, B KOTOPOM TOK He MpPOTEKaeT BO BTOPOIl Lieny, B ciydae, Korjaa
TeMIlepaTypa Harpy3KHU sIBJIIE€TCS TEMIIEpaTypoil, AOCTUIaeMO TOJIbKO TOTa, KOTAa KOJIUYECTBO
MCTOYHHUKA a3p030Jisl AABJSIETCS] HEOCTATOUHBIM.

[0052] B BapuaHTe OCYLIECTBJIEHUs], WU3BECTHBIH PE3UCTOP HMEET TaKOoe 3HaueHHe
3JIEKTPUUYECKOTO COMPOTUBJIEHMS], YTO B HArpy3Ky MOAAETCs TOJBKO 3JIEKTPUUYECKAs MOLIHOCTD,
HeoOXxonmumast Ul TEIUIOBOW WHEPILMOHHOCTH HArpy3Kd, B TO BpeMs, KOTAa BO BTOPOH Lenu
IIPOTEKAET TOK.

[0053] B BapuaHTe OCYLIECTBJIECHUs, WU3BECTHBIH PE3UCTOP HMEET TAaKOe 3HaueHHe
3JIEKTPUUECKOTO CONPOTHUBJIEHUS, YTO Harpy3ka He oOpasyeT a’po30ib B TO BpeMs, KOTrZa BO
BTOPOH LIeNU MPOTEKAET TOK.

[0054] B BapuaHTe OCYIIECTBJICHHUS, a3pO30JbHOE YCTPOWCTBO COMEPKUT MEPBbIil
MEePeKIIoUaTeNlb, KOTOPbIH IOACOEANHSET M OTCOENMHSIET 3JIEKTPHUUECKYI0 IMPOBOIUMOCTD
NEepPBOH LIENH, BTOPOH MEPEKI0YaTENb, KOTOPBIN MOACOECANHAECT U OTCOCAUHSIET 3IEKTPUIECKYIO
NPOBOJUMOCTb BTOPOI LIeNH, U OJIOK YIPABJICHHUS, BBIMOJHEHHBIN C BO3MOKHOCTBIO YITPABICHHS
NEPEKIIFOYEHUEM MEPBOTO MEPEKIIFYATENsSI M BTOPOrO MEPEKJIIoYaTeNsl TaKUM 00pa3oM, YTOOBI
BpeMs BKJIFOUEHHSI TIEPBOrO MEPEKIroUaTessi ObUIO JTUTENbHEE, YeM BPEMS BKJIFOUSHHs] BTOPOTO
NEePEKIoUaTENs.

[0055] B BapumaHTe OCYLIECTBJIEHUS, BPEMsl BKJIIOUEHHUS BTOPOrO TMEPEKIIFOYATENs
SIBJIIETCSI MHUHUMAJbHBIM TIEPUOJOM BPEMEHH, KOTOPBbIH MOXKET o0ecrnednBaThCsi OJIOKOM
yIpaBlieHus.

[0056] B coorBeTrcTBUM CO BTOPbIM BapUAHTOM OCYIIECTBJIEHHUS HACTOSILIETO
M300peTeHNs! IpesIaraeTcst Crnocod M3rOTOBJIEHUS a3PO30JIbHOTO YCTPOHCTBA, MIPHU 3TOM CIIOCO0
COMEP>KUT 3Tall YCTAHOBKM MWCTOYHUKA IUTAHUS U YCTAHOBKU HArpy3KH, PpacHbUISIOLIEH
HUCTOYHHUK a3p030Jisi C HCIOJBb30BAHHMEM TEIUIa, BBIIEISIEMOrO INpHU MoAade 3JIEKTPUUYECKOU
MOIHOCTU M3 WUCTOYHUKA MHUTAHUS, U MMEIOLIEH 3Hau€HUe 3JIEKTPUYECKOrO CONpPOTUBIIEHUS,

KOTOpPOE€ M3MEHSETCS] B 3aBHCHMOCTH OT TEMIIEepaTyphl, 3Tan (OPMUPOBAHMS IEPBOH ey,
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UCTIONB3YEMOH, dYTOOBI BBI3bIBATH PACIbUIEHHE MCTOYHUKA a3pO30Jsl HArpy3KOH, JTam
¢dbopMHupOBaHUS BTOPOW LEMH, HCHOJb3YEeMOW, 4YTOOBI OMNpEeAeNsiTh HAIpPSDKEHHE, KOTOpOe
U3MEHSETCST B COOTBETCTBHMM C U3MEHEHUSMH TEeMIepaTypbl Harpy3Kd, BKJIIOUEHHON
NapajieIbHO NMEPBOM LENH U UMEIOIIEeH 3HAYEHHUE 3JIEKTPUYECKOrO CONPOTUBIICHUS BBILIE, YEM
3HAYEHHUE HJIEKTPUYECKOrO CONMPOTUBIICHHS MIEPBOM LIENH, HTAIl YCTAHOBKH OJI0Ka cOOpa NaHHBIX,
KOTOpPBIN MOJIy4aeT 3HAYeHHE HAIMpPsDKEHUs], TOJaBa€MOr0 Ha BTOPYIO Li€Nb U HATPY3Ky, U 3Tal
YCTAaHOBKM JaT4YMKa, KOTOPBIM BbIAAECT 3HAYEHUE HANPSDKEHUS, KOTOPOE U3MEHSETCA B
COOTBETCTBUH C U3MEHEHUSMU TEMIEPATYPhl HATPY3KH.

[0057] [nst peiueHus BBIIEOMUCAHHON TPeThel MpoOJeMbl, B COOTBETCTBHU C TPETHUM
BAPHUAHTOM OCYLIECTBJICHHSI HACTOALIETO M300PETEHUs MPeIaraeTcsi a3pOo30JIbHOE YCTPOICTBO,
cozeprkallee HMCTOYHUK IUTAHUsA, HArpy3Ky, KOTOpas BbIAEISET TEIUIO MOCe MOJyYEHHUs
3JIEKTPUYECKON MOIIHOCTU U3 UCTOYHUKA MUTAHUS U PACHBLIIET UICTOYHUK a3PO30JIs, UCTIONb3YsI
TEIUIO, U MMEET XaPaKTEePUCTHKY TEMIEPaTypHOH 3aBUCUMOCTH 3HA4YE€HUs] CONPOTUBIICHHUS, C
KOTOPOH 3HA4Y€HUE 3JIEKTPUYECKOrO CONPOTHUBIICHHsI HATPY3KU HU3MEHSIETCS B 3aBUCUMOCTH OT
TEeMIIepaTypbl, MNaMATb, KOTOpas XPaHUT XapaKTePUCTHKy TEeMIEpaTypHOHl 3aBUCHUMOCTHU
3HAQ4YEHUs] CONMPOTHBIICHMs], AATYMK, KOTOPBIA BBINAET 3HAYEHHUE, OTHOCSINEECsS K 3HAYECHHIO
COTIPOTHBJICHHUs] HArPy3KH, U OJIOK YIPABJICHHUS, BHIMOJIHEHHBIH C BO3MOKHOCTBIO KaJHOPOBKU
COXpAHsAEMON XapaKTEPUCTUKU TEMIIEPATYpPHOH 3aBUCUMOCTU 3HAYEHMs CONPOTUBJIEHUS Ha
OCHOBAHUHU COOTBETCTBMSI MEKAY BBIXOAHBIM 3HAU€HMEM JaTUMKa U OLIEHKOW TeMIepaTyphbl
Harpy3Ku, COOTBETCTBYIOIIEH BbIXOJIHOMY 3HAYEHUIO.

[0058] B BapmaHTe OCyLIECTBIEHMs, OJIOK YNPAaBJIEHUS BBIIOJHEH C BO3MOXHOCTBIO
KaJHMOPOBKM  COXPAaHAEMOW  XapaKTePUCTUKHU TEMIEepPaTypHOH 3aBUCHMOCTH  3HAYEHUs
CONPOTUBJIEHUS] HA OCHOBAHUHU COOTBETCTBHUSI MEXJy BBIXOAHBIM 3HA4€HHEM JaT4MKa AO TOTO,
KaK Harpyska oOpa3yer a’spo30Jib, 1 KOMHATHOH TEMITepaTypoil.

[0059] B BapmaHTe OCYyLIECTBJIEHHs, OJOK YIPAaBJIEHHUs BBIIOJHEH C BO3MOXHOCTBIO
KaJHUOPOBKM  COXPAHSEMOW XapaKTEPUCTUKH TEMIIEPATYPHOH  3aBUCHMOCTH  3HAYEHHSI
COTIPOTUBJIEHUS] HA OCHOBAHUU COOTBETCTBUS MEXy BBIXOJHBIM 3HAYEHHEM JaT4HKa A0 TOTO,
KaK Harpy3ka oOpasyeT a’po30Jib, U KOMHATHOH TEMIIepaTypoil, KOraa CO3/aeTcs 3aJaHHOe
YCJIOBHE, IO KOTOPOMY OIIpPEeAeNseTcs, 4TO TeMIlepaTypa Harpy3Ku SBIA€TCS KOMHATHOMU
TeMIIEPATyPOH.

[0060] B BapmaHTe OCyIIECTBIIEHUS], 3aJaHHOE YCIOBHE COCTOUT B TOM, YTOOBI MPOIIET
3aJaHHbBIN EPHOJ BPEMEHH TOCIIE MPEABIAYINEro 00pa3oBaHMs a3PO30JIs.

[0061] B BapuaHTe OCYIIECTBJICHHS, a3PO30JbHOE YCTPOWUCTBO COAEPKUT KapTPHUIK,
KOTOPBII BKJIIOYAET B ceOst HArpy3Ky U OJIOK XPaHEHUs, KOTOPBIA XPAHUT UCTOYHUK a3pPO30JIs,
WIN a3p030Jie00pasyolnee n3enne, KOTOpoe BKII0UaeT B ceds Harpy3Ky U MaTepHal-HOCUTENb
a’po30Jis,, KOTOPBIM YAEPKUBAET HUCTOYHHUK a3PO30JisA, U COCIMHUTENb, KOTOPBIA IOMYCKAeT
NPUCOCINHEHNE/OTCOSANHEHNE KapTPUIKa MM BCTaBKY/M3BJICUEHHE a3PO30JIe00pa3yroIIero
u3zenus. 3aJjaHHOE YCIOBHE COCTOUT B TOM, YTOOBI IPOIIEN 33aJaHHbII NepUOJ] BPEMEHH I1OCIIe
NPUCOEANHEHUST KapTPUIXKa K COENMHUTENI0 MM BCTaBKH a3p030J1e00pa3yromero u3Aeius B

COCIUHUTCIIb.
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[0062] B BapnaHTe OCYIIECTBISHHS, JATYUK BBITTOJHEH C BO3MOKHOCTBIO BbIIAUH JTFO00I
U3 TEMIIEPATypbl HCTOYHUKA MMUTAHMS, TEMIIEPATYpbl OJIOKA YIIPaBJIEHHs, TEMIIEPATYPhl BHYTPU
a’pPO30JIPHOTO YCTPOICTBA U BHELIHEH TeMIlepaTypbl a’3pO30JIbHOTO YCTPOICTBA. 3aJaHHOE
YCJIOBHE MOXET COCTOATb B TOM, 4YTO TEMIEpATypa, BblAaBaeMas NAaTUYUKOM, CTAHOBUTCS
KOMHATHOHW TeMIepaTtypoi, WM aOCOMIOTHOE 3HAYeHHE PAa3HOCTU MEXIy TeMIepaTypou,
BbIIaBAE€MOI 1aTYUKOM, U KOMHATHON TEMIIEPaTypoOil He MPEBhILIAET 3aJaHHOTO NOPOora.

[0063] B BapmaHTe OCyLIeCTBJCHHMS, OJIOK YMPAaBJICHUS BBITOJHEH C BO3MOXKHOCTBIO
yIpaBJIeHUs MOAAUEH 3JEKTPUYECKON MOIIHOCTU M3 UCTOYHMKA MUTAHUS B HArpy3Ky U Takoro
yIPaBJICHUS] HATPY3KOH, YTOOBI He 00pa3oBaTh a3P030JIb, MIOKA BBIXOJHOE 3HAYCHHUE JATYNKA HE
COOTHOCUTCSI C OLIEHKOM TeMIEepaTypbl, COOTBETCTBYIOINEH BBIXOAHOMY 3HAYEHUIO, KOraa
YAOBJIETBOPSIETCS 3aJaHHOE YCIIOBHE.

[0064] B BapmaHTe OCyLIECTBICHHMS, OJIOK YNPABJICHUS BBITOJHEH C BO3MOXXHOCTBIO
yIpaBJeHus NOAa4Yell 3aJaHHON 3JIEKTPUYECKON MOIIHOCTH U3 UCTOYHMKA NMUTAHUS B HAIPY3KY,
IPY 3TOM 33/IaHHAS HJIEKTPUYECKasi MOLTHOCTh HIIKE 3JIEKTPUUECKON MOLTHOCTH, HEOOXOIMMOI
IUTS. TIOBBILIEHHSI TEMITEPATYPhl Harpy3KH A0 TEMIEpPaTypbl, MPH KOTOPOH Harpyska crnocoOHa
o0pa3oBaTh a3p030Jib, M KATHOPOBKH XAPAKTEPUCTHKH TEMIIEPATYPHOH 3aBUCHMOCTH 3HAYECHUS
CONPOTHUBJIEHUsI MO BBIXOAHOMY 3HAYEHUIO NAaTYMKA B TO BpPEeMs, KOrAa B HArpy3Ky IMOAAETCA
3a7laHHAas1 3JIEKTPUYECKasi MOLIHOCTb.

[0065] B BapuaHTe OCYLIECTBJIEHUS, 3aJaHHAsl 3JEKTPUUECKAs MOIIHOCTb SIBJIAETCS
3JIEKTPUYECKON MOLIHOCTBIO, KOTOpasi HE BBI3BIBAET MOBBILIEHUSI TEMIIEPATYPhl HATPY3KU CBEPX
paspelieHust JaT4nKa.

[0066] B BapuaHTe OCYLIECTBJEHHUS, 3aJaHHAsl 3JIEKTPUUECKAash MOILMHOCTb SIBJIAETCS
3JIEKTPUYECKON MOILHOCTD, KOTOPasi HE BbI3bIBAET MOBBILICHUS] TEMIIEPATYPbI HATPY3KHU.

[0067] B BapuaHTe OCYLIECTBJICHHs, OJOK YIPAaBJIEHUS BBINOJHEH C BO3MOXHOCTBIO
yIpPaBJIEHUs] NOAA4Yel 3JIEKTPUYECKOM MOINHOCTM W3 HMCTOYHMKA IMMTAHUS B HArpy3Ky H
KaJUOPOBKM  COXPAaHSEMOW XapaKTEPUCTUKH TEMIIEPATYPHOH  3aBUCHMOCTH  3HAYEHHUSI
CONPOTHUBIIEHUSI HA OCHOBAHMM COOTBETCTBUSI MEKAY BBIXOAHBIM 3HAUEHUEM JaTYMKA, KOTAa B
HArpy3Ky TOAAETCsl 3JEKTPUYECKass MOLIHOCTb, NOCTaTOYHAs JJIsi OOpa3sOBaHHs adpo30Jisi, H
TEeMIepaTypoii, BbI3bIBAIOLIEH 00pa3oBaHUE a3 PO30JIS.

[0068] B BapuaHTe oOCyIllnecTBIEHUs, OJIOK YyMpPABIEHHUS BBIMOJHEH TaK, 4YTOOBI He
KaauOpoBaTh COXPAHSIEMYIO XapaKTEPUCTHKY TEMIEPaTypPHOH 3aBUCUMOCTH  3HAYECHHUS
CONPOTHUBIICHUs], KOIJA BBIXOAHOE 3HAYeHWE [aT4MKa, KOIrJa B HArpy3Ky IOAAeTcs
3JIEKTPUYECKAsT MOIIHOCTb, JOCTATOYHAS JUIE 0Opa3OBaHMs a’3po30Jisi, HAXOAUTCS HA YPOBHE HE
HIDKE M0pOra, WK KOIJla BEeIMYMHA U3MEHEHUs] BBIXOAHOIO 3HaY€HUs AaT4MKa, KOrAa 3afaHHas
3JIEKTPUYECKAst MOLIHOCTb MOJAETCSl B HArPY3KYy, HAXOAUTCS HA YPOBHE HE HI>KE MOPOra.

[0069] B BapmaHTe OCYLIECTBIEHMs, OJIOK YNPABJICHUS BBITOJHEH C BO3MOXXHOCTBIO
yIOpaBICHUs] MOAAYEH DJJIEKTPUYECKOH MOIMHOCTH M3 HCTOYHMKA NUTAHUSL B HArpy3ky H
KaJHMOPOBKH  COXPAaHAEMOM  XapaKTePUCTUKH  TEMIIEPATYPHOM  3aBUCHMOCTH  3HAYEHHS
CONPOTHUBJIEHUSI HA OCHOBAHUM COOTBETCTBUSI MEKAY BBIXOAHBIM 3HAYEHUEM JaTYMKA, KOTJa B

Harpy3ky noAaacTcCs JJICKTPUYCCKasA MOINHOCTH, AOCTATOYHAs IJis O6pa30BaHI/IH aspo30Jisi, U B
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YCTaHOBUBILIEMCSI COCTOSIHUM CO 3HAa4€HHEM, WHBIM, 4YeM IpU KOMHATHOW TemmepaType, U
TEMIepaTypoii, BbI3bIBAOLIEH 00pa3oBaHuE a3PO30JIs.

[0070] B BapuaHTe OCYILECTBJICHUs, TeMIeEpaTrypa U 3HAYEHUE DBJIEKTPUUYECKOTO
COIPOTHUBJIEHHUs] HATPY3KH HAXOIATCA B MPONOPLIMOHAIBHON 3aBUCUMOCTH, M OJIOK YIIpaBIEHHS
BBIMIOJIHEH C BO3MOXKHOCTBIO KaJHOPOBKH TOYKH NMEPECEYCHUS] COXPAHSIEMOH XapaKTepUCTHUKU
TEMIIEPATyPHOH 3aBUCUMOCTU 3HAYEHUs CONTPOTUBJICHHUSI.

[0071] B BapuaHTe OCYyIIECTBJIEHHUS, TeMIlepaTypa M 3HAuU€HHE DJJIEKTPUUYECKOro
COTIPOTUBJIEHUS] HArpy3KH HAXONATCA B IMPONOPLIUOHAIBHON 3aBUCUMOCTU. A3PO30JIbHOE
YCTPOWUCTBO  comepkuT 0Oasy JaHHBIX, KOTOpas XPaHUT 3HAYEHHE OSJIEKTPUYECKOTO
COTPOTUBJIEHUS] HArpy3kd U OJUH TMapamMeTp W3 yIja HakjJIOHA U TOYKU IepeceueHust
XapaKTepUCTUKN TEMIEpaTypHON 3aBUCUMOCTH 3HAU€HHUs COMPOTHUBIICHUS IUJIsI KaXJOro TUIA
Harpy3ku. BJIOK ympaBiieHHs BBIOJIHEH C BO3MOXKHOCTBIO KAJIMOPOBKH OIHOTO Mapamerpa U3
yrjla HaKkJOHa U TOYKHU NEepecedeHMs] XapaKTEePUCTUKU TeMIlepaTypHON 3aBUCUMOCTH 3HAY€HUs
COIPOTHBJIEHHUs] TIO BBIXOJHOMY 3HAYEHHIO JaT4WKa M 0a3e JaHHBIX M KAIUOPOBKH APYroro
napaMeTpa W3 yrja HakJIOHa W TOYKU IIepeceuyeHuss XapaKTepUCTUKH TeMIepaTypHOM
3aBUCUMOCTH 3HAYEHHUSI COMPOTUBJICHHUS 110 BBIXOAHOMY 3HAYEHHIO AAaTYHKA M KAJTUOPOBAHHOMY
OJIHOMY TapaMeTpy M3 yrjla HaKJIOHa U TOYKHU MEepPEeceueHus XapakTEepUCTUKU TeMIepaTypHOH
3aBUCUMOCTH 3HAYEHUsI COMPOTHUBJICHHUS.

[0072] B BapmanTe ocyuiecTBiieHUs, 0a3a AAHHBIX XPAHUT 3HAYEHUE DJICKTPUYECKOTO
COTPOTUBJIEHUS] HArpy3Ku MNP KOMHATHON TeMmIepaType WM TemIepaType, NpuU KOTOpOM
oOpasyercs a’po3osib, W APYrod mapaMeTp M3 YIVIa HAKJIOHA W TOYKH IepeceyeHHs
XapaKTEepUCTUKU TEMIEPAaTypHOM 3aBUCUMOCTH 3HAYE€HMs CONPOTUBIICHMs ISl KaKAOrO THUIA
Harpy3Ku.

[0073] B BapuaHTe OCYLIECTBJIEHUS, TeMIepaTypa U 3HAUYEHHUE OHJIEKTPUUECKOTO
CONPOTUBJICHUS] HArpy3KHU HAXOJATCS B MPOMOPLMOHATIBHON 3aBUCUMOCTHU. bJOK ympasneHus
BBIMOJIHEH C BO3MOKHOCTBEO KaJMOPOBKHU yIJla HAKJIOHA U TOYKHU MEPECEYCHUs COXPaHSIEeMOMN
XapaKTepUCTUKH TEeMIIepaTypHOH 3aBUCHMOCTH 3HA4YEHHUs] CONPOTUBJIEHUS HA OCHOBAHHUHU
COOTBETCTBHUSI MEXAY BBIXOJHBIM 3HAa4eHHEM JaTyhuKa M OLIEHKOW TeMIlepaTypbl Harpys3kH,
COOTBETCTBYIOLIEH BBIXOAHOMY 3HAYEHHUIO, U HHPOPMALIMU O HArpy3ke H KapTPUIKE,
BKJTIOYAKOIIEM B Ce0s1 HArpy3Ky.

[0074] B BapmaHTe OCYLIECTBICHMS, OJIOK YNPABJICHUS BBINTOJHEH C BO3MOXXHOCTBIO
NOJIy4eHHUs] UHPOPMAIUU O HArpy3Ke WM KapTPUIDKE U3, IO MEHbLIEH Mepe, Yero-To OAHOTO U3
JUHUM CBS3M C BHEIIHUM TEPMHUHAJIOM, HIACHTU(UKAIMOHHOW WH(GOPMAMH HArpy3KH,
UICHTU(PUKAIMOHHON WHOOPMALMK KAapTPUI)Ka WM YIAKOBKH KapTPUIKa W BBEACHHOU
NOJIb30BaTENeM HHPOPMALIUH.

[0075] B BapuaHTe OCYIIECTBICHUs, TeMIEpaTrypa U 3HAYEHUE DBJIEKTPUUYECKOTO
COTIPOTUBJIEHUS] HArpy3KU HaxoJsATCS B MPONOPLMOHAJBHON 3aBUCUMOCTH. bJOK ympasneHus
BBINTOJIHEH C BO3MOJKHOCTBIO KaJIMOPOBKH yIJIa HAKJIOHA M TOUKH IEPECEUeHUs] COXPaHIEMON
XapaKTEepUCTUKU TEeMIIepaTypHONH 3aBUCUMOCTH 3HA4Y€HHUs] CONPOTHUBJIEHHs HA OCHOBAHHUU

COOTBETCTBHUSI MEXJIy BBIXOAHBIM 3HAYEHHEM JaTyuka [0 TOro, Kak Harpyska oOpasyer
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a3p030Jib, U KOMHATHOU TEMIIEPATyPOU U COOTBETCTBHsI MEXAY BBIXOJHBIM 3HAYEHUEM AATUMKA,
KOrZa B HArpy3Ky IOJNAeTCs BJEKTPUYECKas MOIIHOCTb, AOCTATOYHAsl sl OOpa3OBaHUS
a’3po30J1s1, ¥ TEMIIEPATy PO, BBI3bIBAOIEH 0Opa3oBaHUe a3pO30JIs.

[0076] B BapuaHTe OCYyIIECTBJICHUs, OJOK YINpaBJIEHUS BBIIOJHEH TaK, 4YTOOBI He
KaauOpoBaTh COXPAHSAEMYIO XapaKTepUCTHKY TEMIepaTypHOM 3aBUCHUMOCTH  3HAUYEHHS
CONPOTHUBJICHUs, KOIJa BBIXOAHOE 3HAYEHHE [aT4uKa, KOIrJa B HArpy3Ky IIOAAeTcCs
3JIEKTPUYECKasi MOLTHOCTb, JOCTATOUHAs JUIsl 0Opa30BaHMs a3pO30Jisi, HAXOJUTCS Ha YPOBHE He
HIDKE TOpora, WM KOIZa BEJIMYMHA M3MEHEHUsI BBIXOAHOIO 3HAUEHUsl AATHMKA, KOrZAa B
HArpy3Ky MOJAeTCsl 3aJaHHas 3JIEKTPUYECKash MOIIHOCTb, HAaXOAMUTCS HA YPOBHE HE HUXKE
nopora.

[0077] B BapuaHTe OCYIIECTBJICHUS, a3PO30JIbHOE YCTPOWCTBO COAEPIKUT KaPTPUIK,
KOTOPBIN BKJIFOUYAET B ceOst HArpy3Ky M OJIOK XPAHEHUS, KOTOPBIH XPAHUT UCTOYHHK a3PO30JIs,
WIN a3p030Jie00pasyolnee U3elne, KOTopoe BKII0UaeT B ceds Harpy3Ky U MaTepHall-HOCUTENb
a’po30Jis,, KOTOPBIM YAEPKUBAET HUCTOYHHUK a3PO30Ji, U COEAUHUTENb, KOTOPBIA NOMyCKAaeT
NPUCOCINMHEHNE/OTCOSAMHEHNE KapTPUAKa HMIIM BCTaBKY/M3BJICUEHHE a3p030Je00pa3yromero
u3genusi. BIIOK  ynpaBieHHsT BBINOJIHEH C BO3MOXKHOCTBIO KAJIMOPOBKH —COXpaHIEMOM
XapaKTePUCTUKU TEMIIEPATYPHOM 3aBUCUMOCTH 3HAYEHHsI CONPOTUBIIEHHUs, TOJBKO IpHU
OOHAapy’>K€eHMH  OTCOCAMHEHHUS  KapTpumka  OT  COEAMHUTENs WO  W3BJIEYCHUS
a3p030J1e00pa3yoWero u3Aenus U3 COSAMHUTEIS.

[0078] B BapmaHTe OCyLIECTBIEHMs, OJIOK YIPABJICHUS BBIIOJHEH C BO3MOXHOCTBIO
OTIpENeNIeHNUs], CIeNyeT JIM BBINONHATh KaJIUOPOBKY, HA OCHOBAHMHU 3aaHHOTO YCIOBHSA, A0
KaJHMOPOBKM  COXPAaHAEMOW XapaKTePUCTUKH TEMIEPaTypPHOH  3aBUCUMOCTH  3HAYEHUS
CONPOTHUBJICHUS.

[0079] B BapumaHTe OCYLIECTBJICHHUS, a3PO30JIbHOE YCTPOHCTBO COAEPIKHUT KapTPHIK,
KOTOPBIH BKIIIOYAET B ceOs HArpy3Ky M OJIOK XpaHEHUsI, KOTOPBIN XPaHUT UCTOYHHK a3pPO30JIs,
WIN a3p030Jie00pasyolnee u3eline, KOTopoe BKIIoUaeT B ceds Harpy3Ky U MaTepuasi-HOCUTEIb
a’po30Jis,, KOTOPBIM YAEPKUBAET UCTOYHUK a3PO30Ji, U COCAUHUTENb, KOTOPBIA NOMyCKAaeT
NPUCOCIMHEHNE/OTCOSAMHEHUE KapTPUIKa MJIM BCTaBKY/M3BJICYEHHE a’PO30JIe00pa3yroIIero
n3nenus. biok ynpasieHus BBINOJHEH ¢ BO3MOXXHOCTBIO COXPAHEHHUsI 3HAYEHUsI CONPOTUBIIEHUS
KapTpUAXa,  OTCOCIMHEHHOIO  OT  COEIMHUTENs, WIM  3HA4YE€HHE  CONPOTUBIICHHUS
a3p030J1e00pa3yoero U3aeNusl, U3BJIEUEHHOrO U3 COCTUHHUTENS. 3aJaHHOE YCIOBHUE COCTOHUT B
TOM, YTO 3HAQUYE€HHE COMPOTHBIIEHHs, COXpaHsieMoe OJIOKOM YINpaBJIEHUs, OTJIMYAETCSl OT
3HAYEHUs] COMPOTUBIICHUS KapTPUAXKA, TOJIBKO 4YTO MNPUCOENMHEHHOIO K COEAVHUTEN0, WU
3HAYEHHsT COMPOTUBIICHUS a3pO30JIe00pa3yIOIMEro M3IeNus, TOJNBKO YTO BCTABIEHHOTO B
COEIMHUTEIb.

[0080] B BapuaHTe OCYIIECTBJIEHUS, 3alaHHOE YCJIIOBUE COCTOUT B TOM, YTO CKOPOCTH
U3MEHEHUs] 3HAYEeHUs] CONPOTUBJIEHUS KapTPUIKA, MPUCOCIMHEHHOIO K COCIMHUTEN0, WU
CKOPOCTh U3MEHEHHsI 3HAYEHHUS COTPOTUBJICHUS a3P030J1€00pa3yoLIero H3Ae s, BCTAaBJIEHHOTO
B COEIUHUTENb, UMEET 3HAYCHHE HHUXKE 3aJaHHOIO MOpOra B TO BPEeMs, KOIAa MPOAOJLKAETCS

roJavya MOIIHOCTH B HAIPY3KY.
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[0081] B BapuaHTe OCYILIECTBIEHMs, 3aJaHHOE YCJIOBHE COCTOUT B TOM, UYTO Ha
OCHOBAaHUHU COOTBETCTBMSI MEKAY BBIXOAHBIM 3HAUEHHMEM JaTUMKa U OLIEHKONW TeMIepaTyphbl
Harpy3Ky, COOTBETCTBYIOIIEH BBIXOJHOMY 3HAQUEHUIO, BBINNOJNHAETCA OIpeeseHue, 4YTO
TeMIepaTypa Harpy3Kd OLEHMBAETCsl MeHblle (PAKTUYECKOro 3HA4YeHMs, €CIM COXpaHseMas
XapaKTepPUCTHKA TEMITEPaTyPHOH 3aBHCUMOCTH 3HAYEHUSI CONPOTUBIICHHS HE KaIuOpyeTcs.

[0082] B BapuaHTe OCYLIECTBICHHS, 3aJAHHOE YCIOBHE COCTOUT B TOM, YTOOBI BBIXOZHOE
3Ha4YEeHHUEe AaTYUKa ObLIO HIJKE 33JaHHOTO IOPOora.

[0083] B BapmaHTe OCYILIECTBJIEHUS, a3PO30JIbHOE YCTPOHCTBO COAEPIKHUT KapTPHIK,
KOTOPBIA BKJIIOYAeT B ceOst HArPy3Ky U OJIOK XPaHEHUs, KOTOPBIA XPAHUT UCTOYHHUK a3PO30JIs,
WIN a3p030Jie00pasyolnee u3esiue, KOTopoe BKII0UaeT B ceds Harpy3Ky U MaTepHal-HOCUTEIb
a’po30Jis, KOTOPBII yAEep>KUBAaeT HCTOYHHK a’po30Jid, U COENMHUTENb, KOTOPbIH AOMyCKaeT
NPUCOCANHEHNE/OTCOSAMHEHUE KapTPUIKa MJIM BCTaBKY/M3BJICYEHHE a3PO30JIe00pa3yIOLIero
u3zenusi. B kapTpumske wiM aspo30sieo0pasyroIneM H3NENUHd He CONEPIKUTCS NaTduka. BIok
YIPABJICHUS BBIIOJHEH C BO3MOXHOCTBIO KaJUOPOBKH COXPAHSEMOW XapaKTEPUCTUKU
TEeMIIepaTypHON 3aBUCHMOCTH 3HAY€HUs] CONPOTUBJIEHUS HA OCHOBAHMM COOTBETCTBHUS MEXIY
3HauU€HUEM, TIOJy4YeHHbIM BBMUUTAHHUEM 33JaHHOIO 3HAYEHUs] M3 BBIXOJHOIO 3HAuYE€HHUEM
JaTYMKa, U OLIEHKOH TemIepaTypbl Harpy3KH, COOTBETCTBYIOLIEH BBIXOHOMY 3HAUEHHIO.

[0084] B BapuaHTe OCYIIECTBICHHS, a3PO30JIbHOE YCTPONCTBO COAEPIKUT MEPBYIO LETb,
UCTIONB3YEMYIO, YTOOBI BBI3BIBATH PACHBUIEHHE HCTOUYHUKA a3pO30Jsi HArpy3KOH, M BTOPYIO
LeTIb, UCTIOJIB3YEMYI0, YTOOBI ONPEAETISATh 3HAUE€HHE, OTHOCSIIEECsS K 3HAUYSHHIO COTPOTHBIICHUS
Harpy3Ky, BKJIIOUEHHYIO NapajulebHO MEPBOM LieNU M HUMEIOLIYI0 3HAY€HUE 3JIEKTPUYECKOTrO
COTMPOTUBJIEHUS BBILLIE, YEM 3HAYEHUE AJIEKTPUUECKOTO CONPOTUBIICHUs IEPBON LIEMH.

[0085] B BapuaHTe OCYLIECTBJEHHUS, a3pPO30JIbHOE YCTPONUCTBO COAEPKUT CXEMY,
KOTOpasi JJEKTPUYECKH COEAUHSeT MCTOYHUK IUTAaHUS M Harpys3ky. JlaTuuk Bblpaer, 1o
MEHbIIEH Mepe, 3HAUYE€HHWE HANpPsDKEHUs, MOJABA€MOr0 HAa YYacTOK B CX€Me, IPU 3TOM
HanpsDKEeHUe, MoAJeKalee rnojadye, U3MEHseTCs B COOTBETCTBUM C U3MEHEHUSIMH TeMIIepaTyphbl
Harpy3ku. Biiok ympaBiieHusi BBINOJHEH ¢ BO3MOXKHOCTBIO BBIBOJA 3HAUYEHUS HJIEKTPUUYECKOTO
COTIPOTUBJIEHUS] HArpy3KH, UCXOAsS U3 3HAYEHUs] HANPSDKEHUs, IMOAaBaeMOro Ha BCIO CXEMy, U
BBIXOZIHOMY 3HAUEHUIO AaTUHKA.

[0086] B BapuaHTe OCYINECTBJICHHS, a3pPO30JIbLHOE YCTPOHCTBO COIEPKUT OJIOK
npeoOpa3oBaHusl, KOTOPBIA MPeodpa3yeT BBIXOAHOE HANPSDIKEHUE NCTOYHHMKA TTUTAHUS U BBIIAET
npeoOpa3oBaHHOE HANPsDKEHUE IUIS €ro MOJA4YM Ha BCIO CXEeMY. BJIOK yrpaBlieHHs! BBITIOJIHEH C
BO3MOXKHOCTBIO YIIpaBlieHHsT OJIOKOM TpeoOpa3oBaHUs, 4TOOBI IOAABATh HAa BCKO CXEMY
MOCTOSTHHOE HAaNpsDKEHUE JIJIS BBIBOJA 3HAUEHUS 3JIEKTPUYECKOTO CONPOTUBIICHUS] HAIPY3KU.

[0087] B cooTBeTcTBUM C TpPETbUM BapUAHTOM OCYLIECTBJIEHHUs HACTOSLIETO
n300peTeHns mpeaaraercs crnocod NMpHUBENeHHs] B ACHCTBHE a3PO30JIbHOTO YCTPOWCTBA, MPH
3TOM CHOCOO COIEPKHUT 3Tall PACIbUIEHHs] MCTOYHUKA a’3pO30Js C HCIOJIb30BAHMEM TeIlIa,
BBIJIEJISIEMOrO MPH MOAAaU€e 3JIEKTPUIECKON MOIIHOCTH B HArpy3Ky, UMEHOLIYIO XapaKTepUCTHKY
TEMIIEPATyPHOHN 3aBUCUMOCTH 3HAYEHMsI CONPOTUBIIEHHUS, C KOTOPOI 3HAUYEHUE 3JIEKTPUUECKOrO

CONIPOTUBJICHUS HAIPY3KU U3MCHSACTCA B 3aBUCUMOCTU OT TEMIIEPATYPhI, U 3Tall KaJ'II/I6pOBKI/I
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XaPAKTEPUCTUKH TEMIIEPATyPHON 3aBUCHMOCTH 3HAYEHHUS] COIMPOTHUBJICHHS, COXpPAaHIEMOW B
MaMsATH, HA OCHOBAHUU COOTBETCTBHUS MEXKY BBIXOIHBIM 3HAYEHUEM JTaTYMKA, KOTOPBIM BbIAAET
a 3HAUYEHME, OTHOCSIIeeCs K 3HAYEHHUIO COIMPOTUBJICHUS] HATPY3KH, W OLIEHKH TEMIIepPaTyphl
Harpy3Ku, COOTBETCTBYIOIIEH BbIXOJHOMY 3HAYEHHUIO.

[0088] B cooTrBeTrcTBUM C TPETbUM BapUAHTOM OCYILECTBJICHUS HACTOSLIETO
n300peTeHus PEANIaraeTcsi a3pO30JbHOE YCTPOICTBO, KOTOPOE COAEPIKUT MCTOYHHMK MHUTAHUS,
Harpy3Ky, KOTOpasi BbIAEJSIET TEIUIO NOCJIE MOTYUYEHUs SJIEKTPUIECKON MOIIHOCTH U3 UCTOYHHKA
MUATAHUS W PACHbUIAET HCTOYHUK a’pO30Jis, UCIOJB3ysl TEIUIO, U HMEET XapaKTePUCTHKY
TeMIIePaTyPHON 3aBUCUMOCTH 3HAYEHHS] COMPOTHUBJICHUS, C KOTOPOH 3HAYEHHE BJICKTPUUYECKOTO
COTIPOTUBIIEHUsI HArPy3KU H3MEHSIETCS B 3aBHCUMOCTH OT TEMIEPaTyphl, MaMsTh, KOTOpas
XPAHUT XapPaKTEPUCTHKY TEMIEPATYPHOH 3aBUCUMOCTH 3HAYEHUS COMPOTHUBIICHUS, NATYHK,
KOTOPBIA BBIJAET a 3HAYEHUE, OTHOCSIIEeeCS K 3HAYEHUIO COMPOTUBJICHHS] HArpPy3KH, U OJIOK
YVIPaBJICHUS, BBITIOJIHEHHBIH C BO3MOXKHOCTBIO BBITIOJIHEHHSI 3alaHHOTO YIIPABJIEHUS TI0
XapaKTePUCTUKE TEMIEPAaTyPHOU 3aBUCUMOCTH 3HAUYEHUs] COMPOTHUBJIICHUS, NpuydeM OJIOK
YIpPaBJIEHUS] BBIMOJHEH ¢ BO3MOXKHOCTBIO KaJTUOPOBKH 3HAYEHHSI, OTHOCSIIETOCS K 3alaHHOMY
YIIPaBJICHUIO, HA OCHOBAHUM COOTBETCTBHSI MEXAY BBIXOIHBIM 3HAYCHHEM JaT4YMKA U OLIEHKOU
TEMIIEPATyPbl HATPY3KHU, COOTBETCTBYIOIIEH BHIXOJTHOMY 3HAYEHHIO.

[0089] B cooTrBeTrcTBUM C TPETbUM BAaPUAHTOM OCYINECTBJICHUS HACTOSILIETO
n300peTeHns mpeaaraercs crnocod NMpUBeNeHUs] B ACHCTBHE a3PO30JIbHOTO YCTPOWCTBA, MPH
5TOM CIOCOO COIEPXKHUT 3Tall PACIbUIEHHs] MCTOYHUKA a’3pO30Js C WCIOJIb30BAHMEM TeIlIa,
BBIIEJISIEMOTO MPU MOAAYE 3JEKTPUUECKON MOIIHOCTU B HArpy3Ky, UMEHOILIYIO XapaKTEPUCTUKY
TEMIIEPATyPHON 3aBUCUMOCTH 3HAYEHHS] COMPOTUBJICHUS, C KOTOPOIl 3HAUEHHE BJIEKTPUUECKOTO
CONPOTHUBJIEHUs] HArPy3KU H3MEHSETCS B 3aBUCHUMOCTU OT TEMIIEPATypbl, 3TAIl BBINOJIHEHUS
33/JaHHOTO  YNPABJIEHUsT IO XapaKkTePUCTUKE TEMIEPATypHOHl 3aBUCUMOCTH 3HA4Y€HUs
COIPOTHBJIEHUS] U 3Tal KATUOPOBKHM 3HAYEHHS, OTHOCSILETrOCs K 3aJaHHOMY YIIPaBIEHHIO, Ha
OCHOBAHHHM COOTBETCTBHUSI MEXAY BBIXOIHBIM 3HAYEHHEM JaTUMKa, KOTOPBIM BbIIAET 3HAYCHHE,
OTHOCSINEECS K 3HAYEHUIO COMPOTUBIIEHUS HArpy3KH, W OLIEHKOW TeMIepaTypbl Harpy3Kw,
COOTBETCTBYIOIIEH BBIXOAHOMY 3HAYEHUIO.

[0090] B cooTrBeTcTBUM C€ TPETbUM BaPUAHTOM OCYINECTBJIICHHUS HACTOSILIETO
n300peTeHs] TMpemiaraeTcs IporpaMma Juisdl  NPeNIuCaHus MpOLEeccopy, B IMpoLecce
BBITIOJTHEHHSI MPOLIECCOPOM, 3aJ1a49H BBIMTOJIHATD JFOOOH U3 BBIIIEOMHCAHHBIX CITOCOOOB.

Ionesusie 3ddexTsl H300peTeHUst

[0091] B cooTBeTCTBHH C MEPBBIM BAPUAHTOM OCYIIECTBIEHHS HACTOSIIIETO H300PETEHHS
NPEAJIAraeTCsl a3PO30JIbHOE YCTPOMCTBO C MEHBLIUM YHUCIOM HEOOXOIWMBIX KOMIIOHEHTOB H C
BBICOKOW TOYHOCTBIO ONpEAENeHUs HENOCTATOYHOCTH WCTOYHHMKA a’po30iii M Crocod
MIpOorpamm AJisl IPUBEAEHUs B IEUCTBUE TAHHOIO YCTPOMCTBA.

[0092] B cooTBeTCTBUM CO BTOPbIM BapUAHTOM OCYUIECTBJIEHHUS HACTOSILIETO
n300peTeHNsT TpeUIaraeTcsi a’po30JIbHOE  YCTPOMCTBO, KOTOPOE YMEHbLIAET BIHSHUE
MOTPELIHOCTEH KOMIIOHEHTOB U3JENIHsI HA TOYHOCTh OINpPENeSIEHUss HEAOCTaATOYHOCTH UCTOYHUKA

a’p0o30JIs, U CIIOCOO U3TOTOBJIEHHS a9PO30JIBHOTO YCTPOICTBO.
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[0093] B cooTrBeTrcTBUM C TPETbUM BAaPUAHTOM OCYILECTBJICHUS HACTOSLIETO
n300peTeHnst  TMpenJjiaraeTcsi a’po30JbHOE YCTPOHCTBO, KOTOPOE MOXKET OIpPENeNsiTh
HEJIOCTaTOYHOCTh UCTOYHHKA a3P030Jis ¢ O0Jiee BBICOKOH TOYHOCTBIO MOCIIE 3aMEHBI KapTPU/IKa,
¥ CrIoco0 U Iporpamma JUIsi IPUBEAEHUs B 1eWCTBHE TaHHOTO YCTPOHCTBA.

Kpartkoe onmcaHue yepTekeit

[0094] @ur. 1A - 6n0k-cxema KOHQUTYpaLnu a3pO30JbHOTO YCTPOHCTBA B COOTBETCTBUH
C BaPUAHTOM OCYLIECTBJICHHUs HACTOSIIIETO N300PETEHUS.

@ur. 1B - Onok-cxemMa KOH(UTYpaLH a’pO30JbHOIO YCTPOWCTBA B COOTBETCTBUH C
BapUAHTOM OCYILECTBJICHHsI HACTOSINEr0 H300peTeHNs.

@Qur. 2 - uepTexk, WUTIOCTPUPYIOUIUI MPUMEPHYI0O KOH(QUTYPALUI CXEMbl Y4acTKa
a’pO30JbHOTO YCTPOHCTBA B COOTBETCTBUM C BapUAaHTOM OCYLIECTBJEHHsS HACTOSLIETO
n300peTeHus.

@dur. 3 - ONOK-cXeMa TOCJIEAOBATEIbHOCTH ONepaluii TPUMEPHOTrO  BBITIOJHEHHUS
npolecca ONpPeNeNeHus], SBIAETCS JIM HEAOCTaTOYHBIM KOJIMYECTBO HCTOYHHUKA a3pO30Js, B
COOTBETCTBHUH C BAPUAHTOM OCYLIECTBJICHUS HACTOSIIETO H300PETEHMS.

dur. 4 - OnOK-CXeMa TOCJIEAOBATENIbHOCTH ONepauuii NPUMEPHOrO BBITIOJHEHHUS
npolecca ONpeNeseHus], SIBJISETCS JIM HEeNOCTaTOYHBIM KOJIWYECTBO HMCTOYHHKA a3po30Js, B
COOTBETCTBHUH C BAPUAHTOM OCYIIECTBJICHUSI HACTOSIIErO N300PETEHMS.

dur. 5 - OnoOK-cxeMa TOCJIEAOBATENIbHOCTH ONepanuii NPUMEPHOrO BBINIOJHEHHUS
npornecca ONpPeNeNeHus], sBJISETCS JIM HeNOCTaTOYHBIM KOJWYECTBO MCTOYHHKA a3po30Js, B
COOTBETCTBHUH C BAPUAHTOM OCYILIECTBJIEHUS HACTOSINETrO H300PETEHMS.

Pur. 6 - Onok-cxema IOCIEAOBATENIbHOCTH ONepauuii NPUMEPHOrO BBIIOJHEHUS
IIPOLIECCA, BBINOJIHAEMOrO, KOrJla MaTTEepH BABIXaHUs IMOJIb30BATENs SIBIAECTCS HEOKUIAEMBIM
NaTTEPHOM, B COOTBETCTBHH C BAPHAHTOM OCYLIECTBIIEHHS HACTOSILIETO H300PETEeHMS.

@ur. 7 - uepTex, WUIOCTPUPYIOIIUI TNPUMEPHYIO KOH(DUIYpaLMIO CXeMbl IS
MOJIyYeHHUs] 3HAUYEHHUE HANPSDKEHUs, KOTOPO€ W3MEHSIETCS B COOTBETCTBUU C HU3MEHEHUSMHU
TEeMIlepaTypbl HAarpy3Kd, B COOTBETCTBUM C BapUaHTOM OCYIIECTBJIEHHS HACTOSIIEro
n300peTeHusl.

@dur. 8 - ONoK-cXxeMma TOCIEAOBATEIbHOCTH ONepaluii MNPUMEPHOrO  BBITIOJHEHHUS
npolecca OnpeaeaeHust HeI0CTAaTOYHOCTH UCTOYHUKA a3PO30JIsl.

dur. 9 - rpadux mHPUMEPHON 3aBHCUMOCTH MEXAY 3HAUYEHHEM 3JIEKTPUYECKOTO
COTPOTUBJIEHUS U TEMIIEPaTypol KaXKIOW M3 Harpy30K, WU3TOTOBJIEHHBIX W3 OJUHAKOBOTO
MeTaja.

@ur. 10 - Ook-cxema NOCIENOBATENbHOCTH OINEepaluii MPUMEPHOTO BBIMOJIHEHUS
nporecca  KaJIuOPOBKM  XapaKTEPUCTUKH  TEMIIEPATypPHOW  3aBHCUMOCTH  3HAUYEHHS
COTIPOTUBJIEHUS] HArpy3kd, B COOTBETCTBUM C BAapUAaHTOM OCYIIECTBJIEHUS HACTOSILEro
n300peTeHus.

@ur. 11A - Onok-cxema MOCHENOBATEIBHOCTH OIEpaluii NMPUMEPHOTO BbIMOJIHEHUS
nporecca  KaluOpOBKM — XapaKTEPUCTUKHU  TEMIIEPATypHOW  3aBUCUMOCTH  3HAUYEHHS

CONIPOTUBJICHUSI HAIrpy3kKkH, B COOTBETCTBHU C BAPHUAHTOM OCYIIECTBJICHUS HACTOSALICTO
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n300peTeHus.

@ur. 11B - Onok-cxema MOCIeNOBATENbHOCTH OIEpaluii NMPUMEPHOTrO BBIMOJIHEHUS
nporecca  KaluOPOBKM — XapaKTEPUCTUKM  TEMIIEPATypPHOM  3aBHCUMOCTH  3HAYEHUS
CONPOTUBJIEHUS] HArpy3KH, B COOTBETCTBUM C BApUAHTOM OCYIIECTBJIEHUS HACTOSILErO
n300peTeHus.

@ur. 12 - Onok-cxema MOCIEeNOBATENIPHOCTH ONepanuii MPUMEPHOTrO BBIMOJIHEHUS
npouecca  KaJUOPOBKM — XapakTePUCTHKH  TEMIIEPATYpPHOW  3aBUCHMOCTH  3HAUEHHs
COTIPOTUBJIEHUS] HArpy3kd, B COOTBETCTBHM C BAapUAaHTOM OCYIIECTBJIEHUS HACTOSILIEro
n300peTeHusl.

@ur. 13 - rpaduk, MOKAa3bIBAKOLINMA, YTO TEMIEPATYPHBIA MOPOT ISl ONMPEAEICHHS, YTO
KOJIMUECTBO MCTOYHUKA adPO30Jisl SIBISETCS HENOCTATOYHBIM, MOXKET CTAHOBUTHCS CIIMIIKOM
BBICOKHUM BCJIEZICTBHE IPOU3BOACTBEHHOIO OTKJIOHEHMs Harpy3ku 132.

@ur. 14 - Onok-cxemMa NOCIENOBATENbHOCTH OMNEpPaluii MPUMEPHOTO BbITOJIHEHUS
nmporecca  KaJIUOPOBKM — XapaKTEPUCTUKHA  TEMIIEPATypPHOW  3aBHCUMOCTH  3HAUYEHHS
COTIPOTUBJIEHUS] HAarpy3ku B COOTBETCTBUHM C BapUaHTOM OCYIIECTBIEHHs] HACTOSLIETO
n300peTeHus!.

@ur. 15 - rpaduk npuMepHON XapaKTEPUCTUKH TEMIEPATYPHOH 3aBUCUMOCTH 3HAYEHUS
COTIPOTUBJIEHUS KaX10N U3 pa3HbIX HAIPY30K, KOTOPbIE U3TOTOBJIEHBI U3 PA3HBIX METAJJIOB.

Onucanye BapUAHTOB OCYIUECTBIEHUS U300pETEHUs

[0095] B manbHelieM, BapUaHThI OCYIIECTBJICHUS HACTOSLIETO M300PETEHHs OMUCAHBI
noapoOHO, €O CChUTKOM Ha 4vepTexku. Cleayer OTMETHUTb, YTO BapHAHThl OCYIIECTBIICHHS
HACTOSIIIEr0 N300pEeTEHNs BKIIKOYAIOT B Ce0s SJIEKTPOHHYIO CUTapeTy, HarpeBaeMylo CUrapery u
HeOyaii3ep, HO HE OrPAaHUYUBAIOTCS 3JICKTPOHHOW CHUrapeTol, HarpeBaeMoil cHraperod u
HeOyalizepoM. BapuaHTbl OCYIIECTBICHUS] HACTOSIIErO M300pPETEeHHsI MOTYT BKJIIOYATh B Ce0s
pas3IMyYHBIE a3PO30JIbHBIE YCTPOMCTBA Il 0Opa30BaHMsI a3PO30JIs, BIBIXaEMOT'0 ITOJIb30BATENEM.

[0096] ®ur. 1A siBisieTcst OJIOK-CXxeMOH KOH(pUrypauuu a’spo30ibHoro ycrpoiictea 100A
B COOTBETCTBHU C BAaPHAHTOM OCYIIECTBJICHUs HACTOsALIEro m3odOpereHusi. Cienyer OTMETUTb,
yro ¢ur. 1A cxeMaTHu4eCKH M KOHLENTYaJIbHO WJUTFOCTPUPYET KOMITIOHEHTBI, COIEPIKALINeCs B
a3p0o30JbHOM ycTpoiicTBe 100A, 1 He TOKa3bIBAET B TOYHOCTH PACTIONOKEHHS, (POPM, pa3sMepoB,
IIPOCTPAHCTBEHHOTO pa3MeLleH sl U T.Il. KOMIIOHEHTOB U a3p030JibHOrO ycrpoiictea 100A.

[0097] Kak moka3ano Ha ¢ur. 1A, asposzonpHOoe ycrpoiictBo 100A BkirOuUaeT B ceds
nepBblii 3nemMeHT 102 (B manmpHeimeM, MMEHYEeMbIil «OCHOBHBIM KopmycoMm 102») m BTOpOH
snemeHT 104A (B nanbHeimem, nMeHyeMbli «kapTpumkeM 104A»). Kak nokasano Ha ¢urype, B
Ka4yecTBe IpuMepa, OCHOBHOM kopmyc 102 moxer Bkitouath B cedst 0ok 106 ynpasienus, 010k
108 yBemomnenwsi, ucrtounuk 110 nuranums, gatumk 112 u mamsate 114, AsposonbHOE
ycTpoiictBo 100A MoOkeT BKJIFOYAaTh B Ce€0s Takue NATYUKH, KaK HATIYUK TOTOKA, NATYHUK
JABJICHUS U NaTYUK HANPSDKEHUS, U JaHHbIE JATYMKH COBMECTHO UMEHYIOTCS «JaT4ukoMm 112» B
HacrosimeM packpbiTud. OcHOBHOW kopryc 102 MokeT Takke BKIHOYATh B cels cxemy 134,
ONHCAHHYIO B AanpHeWmeMm. B kauecTBe mpumepa, kapTpumk 104A Moxer BKIIOUaTh B cebs

onox 116A xpaneHus1, pacrbuiutTenbHblil 050k 118A, Bo3nyxoBnyckHOM kaHan 120, mpOTOUHBIH
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kanan 121 asposons, myHawmTyk 122, yaepsxkusaromuii y3en 130, u Harpysky 132. Hekoropeie u3
KOMIIOHEHTOB, COJAEPKAIIMXCsI B OCHOBHOM Kkopmyce 102, MOryT comep:kKaTbCs B KapTPUIKE
104A. HekoTopble n3 KOMIIOHEHTOB, COAep KalIuXcs B kapTpumke 104A, MOryT comep:kaTbes B
ocHoBHOM kopnyce 102. Kaptpumx 104A MoKeT OBbITh BBIITOJIHEH C BO3SMOXKHOCTBIO PA3bEMHOTO
COEIMHEHHUs] C OCHOBHBbIM koprnycom 102, B kauecTBe anbTEepHATUBBLI, BCE KOMIIOHEHTHI,
cofepskamuecss B oCHOBHOM kopmyce 102 u xaprpumxe 104A, MOryT comepskaTeCsi B OJHOM
KOpITyce, BMECTO OCHOBHOTO kopryca 102 u kaptpumka 104A.

[0098] bnok 116A xpaHeHus1 MOXKeT ObITh BBIOJHEH B BUAE €MKOCTH, KOTOpasi XpaHUT
HCTOYHMK a3po30Ji. B maHHOM cilydae, MCTOUHHUK aj3pO30Jsl SIBJISETCS KUIKOCTBIO, HAIIPUMED,
MHOTOATOMHBIM CIIMPTOM, TAKUM KaK IJIMLEPUH WIM NMPONWIEHINUKONb, uiu Bopou. Korma
a3po30sibHOE yCTporcTBO 100A sIBJISIETCS 3JIEKTPOHHON CUTapeTON, UCTOYHUK a3p030Jis B OJIOKe
116A xpaHeHUsT MOKET BKJIFOYATh B ceOsi TAOAYHBIN MCXOIHBIA MaTepUaj, KOTOPBIH UCITYCKaeT
B/IbIXa€MbIll aPOMATUYECKUI KOMIIOHEHT, NPU HAarpeBaHWUM, WIM 3KCTPAKT, M3BJIEKAEMBbIA U3
Taba4HOr0 UCXOMHOTO MaTepuaia. Y nepskuBaroimuid y3en 130 yaep>KuBaeT UCTOUYHUK a3pO30JIsL.
Hanpuwmep, yaepxwuBarommii y3en 130 cpopMupoBaH U3 BOJOKOHHOTO WM IOPUCTOTO
MaTepuana U yAEP:KUBACT HUCTOYHHMK adpO30Jisd, KOTOPBIN SBJISIETCS KUAKOCTBIO, B 3a30pax
MEXAY BOJOKHAMH WJIM MHKPOOTBEPCTHSIX MOPUCTOro Marepuana. Hampumep, B KaudecTse
BBILICYIIOMSIHYyTOTO BOJIOKOHHOTO WJIM IOPUCTOrO0 MaTepuasa MOXHO IPUMEHSTH XJIOMNOK,
CTEKJIOBOJIOKHO, Ta0auHbIi NCXOAHBIM MaTepual miu nogoOHei MaTepuan. Korna asposonbHoe
ycrporictBo 100A sBisieTCs MEIUIMHCKUM HHTAJIATOPOM, TaKUM Kak HeOynalsep, MCTOYHHUK
a’p0O30JIs1 MOXKET TaKXKe BKJIFOYATh B ceOsl JJEKApCTBO AJIs BABIXAHUS IOJIb30BareseM. B npyrom
npumepe, O0nok 116A XpaHeHus MOXET HMETb KOH(QUIypaLuio, B KOTOPOH pacxomyeMbli
HCTOYHHUK a3p030Jis1 MOXKHO BOCHOJHATh. B kauecTse anbrepHaTuBbl, 070k 116A xpaHeHus cam
no cebe MOXeT OBITh BBINOJHEH C BO3MOJKHOCTBIO CMEHBI, KOIZla HCTOYHHK a’pO30JId
u3pacxonoBaH. VICTOUHUK a’po30Jyisi HE OrPaHHYEeH >KHIKOCTBIO M MOXKET OBITh TBEPIBIM
BerecTBOM. Korza MCTOYHUK ad3po30Jisi SIBJISIETCS TBEPAbIM BeIecTBOM, OOk 116A xpaHeHwUs
MOJKET OBITh IMOJIIM KOHTEHHEPOM.

[0099] PacnbuiutenbHblli Onok  118A  BBIMOJNHEH € BO3MOXKHOCTBIO —PACIBUICHUS
UCTOYHHKA a’po30yisi U oOpasoBaHusi asposonst. Korma patumkom 112 oOHapyskuBaercs
BIbIXaTeNIbHOE JEWCTBHE, pacmbuiuTeNbHblil Omok 118A obOpasyer aspososnb. Hampuwmep,
BIBIXaTEIbHOE NEHCTBHE MOXKET OOHAPY)KMBATHCS JATYMKOM TOTOKA WM JATYUKOM pacxona. B
TaHHOM Cily4ae, eclii abCONOTHOE 3HAUEHUE WIIM BEJIMUMHA U3MEHEHHs PacXxoia U CKOPOCTH
MOTOKAa BO3/lyXa B BO3AYXOBIYCKHOM KaHaje 120 yaoBJeTBOps€T 3aJJaHHOMY YCJIOBHIO, MPHU
5TOM BO3IYLIHBII MOTOK CO3/1aeTCs B BO3AYXOBIYCKHOM KaHane 120, xorma Oeper MyHOIITYK
112 B por W gmemaer BOOX, AATYUK IOTOKA WM JAaTYHUK pacxola MOXKET OOHapyKUBAThb
BJIbIXaTEJIbHOE AEHCTBUE. B KkadecTBe anbTEPHATUBBI, HANPHUMED, BABIXATENIBHOE EHCTBHE
MOKeT OOHapyKMBaTbCS MATYMKOM JaBJeHUs. B paHHOM ciywae, eciu yIOBJIETBOPSETCS
3aJaHHOE YCJIOBUE, HAapUMEpP, AABJIEHUE BHYTPU BO3AYXOBIYCKHOro kaHaja 120 cTaHOBUTCA
OTPHLIATENIbHBIM, KOTZIa IOJIb30BaTeNb OepeT MyHAIITYK 112 B poT M nemaer BAOX, JATYHK

AaBJICHHUA MOXKET O6H&py>I(I/IBaTb BAbIXATCJIBbHOC I[efICTBPIe. CnenyeT OTMETUTDB, 4YTO OAaTYHK



19

NOTOKA, JATYMK Pacxofa W JaTYUK MAABJIEHHS MOTYT OBITh BBIMOJHEHBI C BO3MOXXHOCTBIO
BbIPAOOTKH BBIXOJHOTO CHTHAJNA TOJBKO, COOTBETCTBEHHO, pPAaCXOAa, CKOPOCTH IIOTOKA H
JIaBIIEHUs] B BO3IYXOBIYCKHOM kaHaje 120, Tak uro Onok 106 ympaBneHus oOHapy>KMBaeT
BJIbIXaTEJIbHOE IEUCTBHUE IO BBIXOJHOMY CUTHAJLY.

[0100] B kadecTBe ajbTepHATHUBBI, PACHBLIMTENbHbIN OM0ok 118A Moker oOpa3oBaTh
a’3p030Jib, WM PACHBUIMTENbHBIH OOK 118A MOXKET mony4aTh 3JEKTPUYECKYI0 MOIIHOCTh U3
uctoynuka 110 nmuraHus, mpu UCHOAB30BAaHUM, HANPUMEpP, HAKUMHON KHOIKH, CEHCOPHOMU
TIAHEJN WM JaTYMKa YCKOPEHUs], TaK 4TO OOHAPY KUBATh BIBIXATEIBHOE NEHCTBUE WIN OJKUIAThH
OoOHapy’KeHHsl BIbIXaTeJIbHOro neiicTBus He Tpelyercs. Takas KOHPUrypamusi IMO3BOJISET
pactbutuTeTbHOMY OJOKy 118A  coOoTBeTCTBEHHO 00pa3oBaTh a’pO30Jb BO BpeMsi, KOraa
NOJIb30BaTeNb (PAKTHUECKH BIBIXA€T ad’p030Jib, Jak€ KOrna, HampuMep, TEeIUIOEMKOCTh
ynepskuBaromero ysna 130 u Harpy3ku 132, koTopsie GOpMUPYIOT pacHbUIHTENbHBIH 010K 118A
WIM TEIJIOEMKOCTb CaAMOI'O MCTOYHHKA a3p030Jis sIBJIsieTCsl 3HauuTeNnbHOU. ClienyeT OTMETHUT,
yro gatyuk 112 MoxkeT BKIIOYATh B ceOs JaTYMK, KOTOPBIA OOHAPYKUBAET HAXKATHE HA
HAXKUMHYIO KHOIIKY UJIM CEHCOPHYIO MaHeNb, WIN JAaTYUK YCKOPEHHUS.

[0101] Hampumep, yaepxkuBaromuii y3en 130 obecrnedeH ansi CBsI3U MEXAy OJIOKOM
116A xpaHeHus: u pacubUIHTEIbHBIM O510KOM 118A. B manHOM ciydae, 4acTh yIep KUBAIOIIETO
y3na 130 coolmraercsi ¢ BHYyTPEHHUM NPOCTPAHCTBOM Osioka 116A XpaHeHHs] U HaxXOOUTCSA B
KOHTAaKT€ C MCTOYHUKOM a’po3ouis. [lpyras dacte yaep:xkusaromero ysaa 130 npomomkaercs k
pacnputuTenbHOMY Onoky 118A. Crnenyer oTMeTHTh, YTO ApYrasi 4acTh YAEPKUBAIOLIETO y3Ja
130, mpomospkaromiasics K pacnbuiMTeNbHOMY Onoky 118A, MokeT pa3MernaTsCsi BHYTPH
pacnputuTenbHOrO Osoka 118 mmm MoxkeT W B 3TOM ciydae cooOLaTbCs € BHYTPEHHUM
npoctpaHcTBoM Oyioka 116A XpaHeHusi dvepe3 pacmbuiuTenbHbI Onok 118A. Hcrounuk
aspososisi mepeHocutcs u3 Onoka 116A  XpaHeHWst K pacmbuiMTeIbHOMY Onoky 118A
IIOCPEICTBOM KammuisipHoro s¢dexra B yaepxkusaromem ysie 130. B kagectBe mpumepa,
pactbuTuTenbHbINH 00K 118 A BKJIIOUaeT B ceOsi HarpeBaresb, BKIIOUAKOLIMIA B ceds Harpy3Ky
132, kotopass »BJEKTpUYEeCKH coenuHsiercas ¢ wuctouHukoM 110 nurtanus. Harpesartens
pacnosiaraeTcsi B KOHTaKkT€ WIM TECHOM KOHTakTe ¢ yaepxusaromum ys3ioM 130. Korpa
OOHapy’KUBaeTCs BAbIXaTeNbHOE AeicTBhe, 0ok 106 ynpaBieHHs YIpaBlsieT HarpeBaTesieM
pacnbutuTenbHOrO Oyoka 118A mim momavell MOIHOCTH B HArpeBaTeNib U HArpeBaeT UCTOYHHK
a’3pOo30Jis, TEPEHOCHMBIH MO yaepskuBaromemy y3iay 130, 4ToObI, TeM caMbIM, PacHbUISTH
UCTOYHUK a’po3oisi. Jpyrum mnpumepoM pacmbuiuTenbHOro Onoka 118A Moker ObITh
yJIBTPa3BYKOBOM aTOMal3ep, KOTOPBIM pacnblIsieT HUCTOYHHMK a’po30yid  MOCPEACTBOM
yJIBTPA3BYKOBBIX KoyeOaHuil. BosmyxoBnyckHoi kaHan 120 coeawHeH € pPacHbUIATEIbHBIM
omokom 118A wu coobmaercss ¢ HApPyKHOW CTOPOHOHM a’po3osibHOro ycrpoiictea 100A.
Aspo30sb, 00pa3oBaHHBI B pacmbUIATeNIbHOM OJjioke 118A, cmemuBaeTcss ¢ BO3IYXOM,
BTATMBAEMBIM 4Yepe3 BO3AyXOBNYCKHOM kaHan 120. Tekydass cMmech aspo3osiss M BO3AyXa
MIOZAeTCsl B MPOTOUHbIN KaHan 121 aspo3oss, kak ykasaHo crpenkoi 124. IIporounsiit kanan 121
a’po30J11 UMeeT TPyOdaTyr0 KOHCTPYKLHMIO Ul TPAHCIOPTHPOBKM K MYHIIITYKY 122 Tekydueil

CMecH a3po30Jisi, 0dpaszyemMoro B pacubuiiTebHOM Ooke 118A, u Bo3ayxa.
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[0102] Mynawmtyk 122 pacnosaraercst Ha BbIXOAE U3 MPOTOYHOro kaHana 121 asposzons
Y BBIINOJIHEH C BO3MO>KHOCTBK) CO3JaHUs BbIXOAA AJIsl NPOTOYHOro kaHana 121 asposonsa Ha
Hapy>KHYIO CTOPOHY a3po30JibHOro ycrporictea 100A. Tlonb3oBarens nepkuT MyHAIITYK 122 BO
PTY MOJNB30BATENA U JENIAET BIOX, YTOOBL, TEM CaMbIM, BTSIHYTh BO3AYX, COAEP KALIUil a3p0O30b,
B POT IOJIb30BATEIb.

[0103] bnok 108 yBemoMJjieHUsT MOXKET BKJIIOUATh B Ce0sl CBETOM3INYYAIOIIUN 3JIEMEHT,
takoii kak CJl (cBeromsnyuarommii AMOA), OUCIUIEH, OUHAMHUK, BUOpATOp WM MOJOOHBIN
sneMeHT. biok 108 yBenomieHus BbIMOIHEH ¢ BO3MOXKHOCTBIO OCYIIECTBIEHUS ONPENEIEHHOIO
YBEIOMJICHHsI TIOJIb30BATENIl C TIOMOLIBIO HM3JIyuYeHHUs] CBETa, OTOOpaXkeHWs WH(POpPMAIIHH,
reHepauuy 3ByKa, BHOpAaLMU WJIM TOAOOHOrO YBEJOMJICHHMS, B COOTBETCTBHH C
HEOOXOIUMOCTBIO.

[0104] Ucrounuk 110 nuTaHus mojaeT 3JEKTPUYECKYIO MOIIHOCTH B KOMIIOHEHTBHI,
takue kak Omok 108 yBemommenws, matuuk 112, mamsre 114, Harpyska 132 u cxema 134
aspozospHOro ycrpoiictea 110A. Hcrounuk 110 nuTanust MOXHO TakKe TNON3apsHKATh
MOCPENCTBOM TMONKIIOYEHHUST K BHEUTHEMY HCTOYHHMKY IUTAHHs 4Yepe3 3aJaHHbld mopT (He
NOKa3aHHbIH) aspo3onbHOro ycrpoiictea 100A. Onxun nume nctoynuk 110 muTaHus MOXKeT
OBITH OTCOETUHSIEMBIM OT OCHOBHOrO kopmyca 102 wiu asposonbHOro ycrpoiicrea 100A umm
MOJKET OBITh 3aMeHsIeMbIM HOBBIM HCTOYHHKOM 110 muranus. Mictounuk 110 muTaHUs MOKHO
3aMEHSATh HOBBIM MCTOYHUKOM 110 muTaHus mOCPEnCTBOM 3aMEHBI BCEITO OCHOBHOIO KOpHycCa
102 HOBBIM OCHOBHBIM KOpIycoM 102.

[0105] Hatuuk 112 moxeTr Takke BKIIOYATh B ceOst OMUH Win 0oJiee JaTYUKOB, KOTOPBIE
CIy>KaT IUIsl TOJYYEHUs 3HA4Y€HUs HaIpsDKEHWs, MOAABA€MOro Ha BCIO cxemy 134 wm ee
KOHKPETHBIN y4YaCTOK, 3HAYEHMs], OTHOCSIIErocs K 3HAYEHMIO CONPOTUBIIEHUS Harpy3ku 132,
3HAYEHUs], OTHOCAIIErocst K temneparype Harpy3ku 132, Jlatuuk 112 mMoxeT ObITh BKJIIOYEH B
cxemy 134 wmm uto-to monoOHoe. PyHkius natunka 112 moxer ObITh BKIO4YeHa B 010k 106
yopasnenusi. Jatauk 112 MoOkeT Takyke BKJIOYaTb B ceOs JAaTYUK JaBJIEHHS, KOTOPBIH
oOHapyskuBaeT (QJIYKTyallM0 HAMPSKEHUS B BO3MYXOBIYCKHOM KaHasie 120 W/HMiIu mpOTOYHOM
ka"ane 121 aspo3oss, WM AaTYMK MOTOKA, KOTOPBIN ONpenesseT pacXxol B BO3AYXOBIYCKHOM
kanana 120 w/umu nporodynom kaHane 121 asposonst. Harumk 112 MokeT Takke BKIIIOYAThH B
ceOs1 TaTUMK Beca, KOTOPBIA OMpeneNsieT BeC KOMIIOHEeHTa, HarmpuMmep, Oioka 116A xpaHeHus.
Hatuuk 112 MokeT OBITh Tak:ke BBIMOJHEH C BO3MOXKHOCTBIO CHUETa YHCIA pPas, CKOJBKO
NIOJIb30BAaTENb 3aTATMBAETCS C UCIOJb30BaHHEM a3po3ojbHOro ycrpoiictsa 100A. Jlatuuk 112
MOJKET OBITh TaKK€ BBIOJIHEH C BO3MOKHOCTBIO WHTETPUPOBAHUS BPEMEHH TOAAYH MOLIHOCTH
B pacubuiuTenbHbI 010k 118A. Jlatuuk 112 MoxkeT OBITh TakKe BBITIOJIHEH ¢ BO3MOXKHOCTBIO
OTIpENENIeHNUs] BBICOTHI MOBEPXHOCTH JKUAKOCTH B Osoke 116A xpanenus. biok 106 ynpasneHus
1 1atauk 112 MOryT OBITh TakKe BBITOJHEHBI C BO3MOYKHOCTBIO TIOJYUEHUS FITH ONpPEAeNICHHS
SOC (crenenu 3apsiaKu), HHTETPUPOBAHHOTO 3HAYECHUS TOKA, HAMPSDKSHHSI U T.T1. HICTOYHUKA 110
nutanus. 3HadeHne SOC MokeT OBITh MOJYYEHO C MOMOILIBIO CIIOoco0a MHTErPHPOBAHUS TOKA
(cocoba moacuera KyJOHOBCKOTO 3apsina), criocoda SOC-OCV (ompeneneHus CTeneHu 3apsiiku

MO HANPSDKEHUIO PAa3OMKHYTOM IenmH) win nmonoOHbIM criocobom. Jlatumk 112 moker ObITh
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Takke pabodeldl KHOMKOW WM TOAOOHBIM KOMIIOHEHTOM, KOTOPBIM MOXKET YIIPaBISATH
MOJIb30BATENb.

[0106] bnox 106 ympaBneHUs 3JE€KTPOHHBIM CXE€MHBIM MOAYJEM, BBINOJHEHHbIM B
dbopme MUKpoOMpoIIecCOpa I MUKPOKOMIIBbIOTepa. biok 106 yrpaBieHHuss MOXKET ObITh TaKXkKe
BBIIIOJIHEH C BO3MOXKHOCTBIO yIpaBieHus paboToil a’posonbHOro ycrpoiicrea 100A B
COOTBETCTBUH C KOMIIBIOTEPHO-BBINONHAEMbIMH KOMAaHJAaMH, XpaHALIUMHCS B mamsatu 114,
[Mamsite 114 sBnsieTcss HOCHTENEM HaHHBIX, TakoW kak ROM (mocrosiHHas mamsite), RAM
(omepatuBHas MaMsATh) WK (QudII-naMaTb. B mamsitu 114, HOMONMHUTEIBHO K BBILIEOMUCAHHBIM
KOMITBIOTEPHO-BBITIOJHIEMbIM KOMaHaM, MOTYT XPAHHUTBCS TAHHBIE HACTPONKHU, HEOOXOIUMBIE
ISl yTIpaBJieHUs adpo30ibHbIM ycTpoiictBoM 100A u T.n. Hampumep, mamsars 114 moxer
XPaHUTh pa3jIMYHbIE NaHHbBIE, HATIPUMEP, MporpamMmy ympasieHus Ojokom 108 yBemomiieHus
(Pa3HOBHIHOCTH M T.N. M3JIYYEHHs CBETA, T'€HEPALM 3BYKa, BHOpALMU U T.I.), TIPOrpamMMy
YIPABJICHUS] PACTIBUTHTENBHBIM OiokoM 118A, 3HaueHue, MONyuyeHHOE W/MJIH CHSTOE AaTYMKOM
112, u mpenpiCTOpUIO HarpeBaHus pacmbuiuTenabHOro Onoka 118A. Biok 106 ympasneHus
CUMTBIBAET JaHHble W3 mamsaTH 114, mpu HEoOXOIMMOCTH, YTOOBI HCHOJB30BATH WX JJIS
yIpaBlieHus: a’po30ibHBIM ycTpoiicTBoM 100A, u coxpaHser naHHble B namsatu 114, npu
HEOOXOIMMOCTH.

[0107] ®ur. 1B sBnsiercst 61ok-cxemMoi KoHpHUrypauuu aspo3ospHoro yerporictsa 100B
B COOTBETCTBHH C BAPHAHTOM OCYIIECTBJIEHHUS HACTOSILIETO N300 pETEHMSI.

[0108] Kak mokasano Ha ¢urype, aspo3onbHoe ycrpoiicteo 100B umeer konduryparmo,
nonoOHyI0 KoOHpUrypaunu a3po3osbHoro ycrporictsa 100A Ha ¢ur. 1A. Crnenyer oTMETUTD, UTO
KOH}urypauus: Broporo snementa 104B (B manpHeieM, UMEHYEMOTO «a3po3051e00pa3yoLm
uznemueMm 104B» wnmm «matpoHoMm 104B») orimdaercs OT KOH(PUTYpalLUU MEPBOTO 3JIEMEHTa
104A. B xauectBe mpumepa, a’pososeodpasyomee uzgenue 104B moxer Bkmouath B cebs
marepuan-Hocutens 116B asposons, pacnbuinrenbHelii 610k 118B, BO3MyXOBIyCKHOW KaHal
120, nmporounbiii kaHan 121 a3’po3ons um myHawmTyk 122, Hekoropele W3 KOMIIOHEHTOB,
COIEpKALINXCS B OCHOBHOM kopmyce 102, MOryT comepikaTbCsi B a3po30jeo0pasyroliem
u3nemun 104B. HekoTopble 13 KOMIIOHEHTOB, COAEPIKAIIUXCS B a3P030J1e00pa3yoImeM H3AeTHH
104B moryT comep:aThCsi B OCHOBHOM kopmyce 102. Asposoneobpasyroinee usnenue 104B
MOJKET OBITh BBITIOJHEHO C BO3MOXKHOCTBIO BCTaBKH/HM3BJIEUEHUS] B/U3 OCHOBHOW/OrO KOpIyc/a
102. B xauecTBe anbTEpPHATUBBIL, BCE KOMIIOHEHTHI, COAEpKaIUecss B OCHOBHOM kopnyce 102 u
asposonieobpasyromem wsnenun 104B, Moryt comepaTbCsi B OJHOM KOPIyCe, BMECTO
OCHOBHOTO Kopmyca 102 u aspososeobpasyromero usnenus 104B.

[0109] Marepuan-uocurens 116B a3po30ssi MOKET OBbITh BBITIOJHEH B BHJIE TBEPIOTO
BEIIECTBA, CONEPIKAINEro HCTOYHUK aspo3ousd. Kak B ciydae Onoka 116A xpaneHust Ha dur. 1A,
UCTOYHHUK a3p030JIi1 MOXKET OBbITh KUAKOCTBIO, HAIIPUMEP, MHOTOATOMHBIM CITUPTOM, TAKUM Kak
TJIMLEPUH WU IPONMUJIEHTIIUKONb, WK BOoAoH. McTouHuk aspo3ons B Mmatepuane-Hocurene 116B
a’po30Js1 MOXKET BKIIOYAaTh B ceOs Taba4yHbIi HCXONHBI MaTephal, KOTOPBIH HCIYyCKaeT
BIbIXa€MbIll apOMAaTHUYECKUN KOMIIOHEHT, NpPU HAarpeBaHUM, MM 3KCTPAKT, U3BJIEKAEMbIM U3

tabayHOoro wucxomHoro wmarepuana. Korma asposonmpHOe ycerpoiictBo 100A  sBisiercs
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MEIUIUHCKIM HWHTaJIATOPOM, TaKMM Kak HeOyJai3ep, HMCTOYHHMK a’3pO30Jisi MOXKET TaKxkKe
BKJIFOYATh B ce0sl JIEKapCTBO JUIsl BABIXaHHUS ManueHToM. Marepuan-anocutenb 116B asposods,
caM 1o cebe, MOXeT OBbITb BBIMIOJHEH C BO3MOKHOCTBEO 3aMEHBl, KOTJAa MCTOYHHK a3pO30Jii
u3pacxonoBaH. MCTOUHUK a’p030Jis1 HE OrpaHHYeH >KUAKOCTBIO U MOXKET OBbITb TBEPIbIM
BELECTBOM.

[0110] PacmbututenebHbiii Onok  118B  BBIMOSHEH € BO3MOXKHOCTBIO —PACIIbLICHHSI
UCTOYHHMKA a’po3oiisi U oOpasoBanust aspo3ons. Korma natumkom 112 oOHapykuBaercs
BIBIXaTEJIbHOE NIEHCTBHE, pachbuinTebHbIi 00Kk 118B o0pasyer aspo3osb. PacnbuinrenbHbIH
6ok 118B BkirOUaer B cebst HarpeBaTeNb (HE MOKA3aHHBIN), BKIFOYAOIINI B ceOs HArPY3KY,
KOTOpasi 3JIEKTPUUECKU coeamHsieTcs: ¢ ucrouHukoM 110 nuranusa. Korma obnapy:kuBaercs
BIbIXaTeNIbHOE nelicTBue, 0ok 106 ympaBiieHus yHpaBlisSieT HarpeBaTeieM PacCHbLIUTEbHOTO
O6moka 118B wim mopmaveld MOIMHOCTM B HArpeBarelb M HArpeBaeT MCTOYHHK a3pO30JIs,
comepskamuiicss B Marepuane-Hocutene 116B as’pos3onisa, 4ToOBI, TeM CaMbIM, pPacCHbUISTh
UCTOYHUK a’po3ojsi. Jpyrum mnpumepoMm pacnbuiuteapHOoro Onoka 118B  moxker ObITh
yJIBTPa3BYKOBOH aTOMal3ep, KOTOPBIM pacnblIsieT HCTOYHHMK a’po30yid  MOCPEACTBOM
yJIBTPA3BYKOBBIX KoyeOaHuil. BosmyxoBnyckHoi kaHan 120 coeawHeH € pPacHbUIATEIbHBIM
onoxom 118B u coobmmaeTcst ¢ HAPYKHOUM CTOPOHOMN a3po30sibHOTO yeTporiicTa 100B. A3po3oib,
oOpa3yemblii B pacmbuinTebHOM Oioke 118B, cMemmBaercs ¢ BO3IYXOM, BTSITHBAEMbBIM Yepes
BO31yxOBNyCKHOU kaHan 120. Tekydas cmech aspo30Jii M BO3AyXa MOJAETCS B MPOTOYHBIN
kaHan 121 asposons kak ykaszaHo crpenkod 124. IIporounsiii kanan 121 asposons umeer
TpyOUaTyr0 KOHCTPYKLHUIO AJIsi TPAHCIIOPTUPOBKU K MYHAIITYKY 122 Tekydel cMecH a’po30is,
oOpasyemoro B pacmbeutuTenibHoM Onoke 118B, m Bo3gyxa. Crnemyer OTMETHTh, YTO, B
aspo3osibHOM  ycTporictee 100B, asposoneobpasyromee wu3genue 104B  BeimonHeHo ¢
BO3MOJKHOCTBIO HArPEBAaHUS M3HYTPH PAaCIbUIUTENbHBIM OtokoM 118B, KoTopsIii pacrnonaraercs
B adpososieoOpasyromem u3genun 104B wim BCTaBisieTCss BHYTPb a3p03051e00pas3yroLiero
usnenusi 104B. B kadecTBe anbTepHaTHBBI, a3po3ojeodpasyromee u3nenue 104B moxer ObITh
TAK’Ke BBIMOJHEHO C BO3MOXKHOCTBIO HArpeBaHUsl CHAPYXKH pacHbUIMTENbHbIM Ojokom 118B,
BBITIOJTHEHHBIM ¢ BO3MOKHOCTBIO OXBaTa MUJIM BMELIEHHS adpo30jieo0pasyroiero usnenvs 104B.

[0111] Bnox 106 ynpaBiieHusl BBIIOJHEH C BO3MOXHOCTBIO YIIPABIEHUS a3pPO30JIbHBIMU
ycrporicteamu 100A u 100B (B manpHElIIeM, UMEHYEMbIMU TaKXkKe, B OOIIEM, «a3pO30JIbHBIM
ycTpoiictBoMm 100») B COOTBETCTBUM C BAPUAHTOM OCYIIECTBJIEHUS] HACTOSIIErO0 M300pETEHUS B
Pa3JIMYHBIX CIIOCO0AX.

[0112] B a3po301pHOM yCTPONCTBE, €CJIU MOJIb30BATENb AENAET BOX, KOrJa KOJINYECTBO
WUCTOYHMKA adpO30Jid SIBJISETCS HENOCTATOYHBIM, ITOJIb30BATENK) HE MOXKET JOCTaBJSATHCA
NOCTaTOYHOE KOJUYEeCTBO aj3po3oiisi. Kpome Toro, B ciydae 3JEKTPOHHOM CHUIapeTbl WU
HarpeBaeMOM CHUrapeTel, BO3MOXHO HCIYCKaHUE aj’po30Jis, HMEIOIIEr0 HeXeIaTelbHbIN
BIBIXAIOIIUICSA apoMar (B JaJbHEHIIEM, TaKoe SIBJICHHE HA3BIBAECTCS TAK)KE «HEKEIATEIbHBIM
peskumMomM»). HexkenarenbHbIN peXUM MOXKET UMETh MECTO HE TOJIbKO TOT/a, KOT/ia KOJHYECTBO
UCTOYHHKA a3po3oisi B Onoke 116A xpaHeHus uinm matepuane-Hocutene 116B asposons

SIBJIIETCS. HEAOCTATOYHBIM, HO Takke Korjga B Onoke 116A xpaHEHHs] OCTaeTcs NOCTaTOYHOE
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KOJIMYECTBO UCTOYHMKA a3PO30JIsl, HO KOJUYECTBO UCTOYHHUKA a3PO30Jisd B YAEPKUBAKOILEM Y3JI€
130 BpeMeHHO SBJSIETCSI HENOCTATOYHBIM. ABTOPBI HACTOSALIETO HM300pETEeHUs CO3MaJH
a3pO30JIbHOE  YCTPOMCTBO, KOTOPOE BBINOJHSAET COOTBETCTBYIOLIEE YIPABJICHHE, KOraa
KOJINYECTBO HCTOYHMKA adpO30Jis SIBJISIETCS] HEAOCTATOYHBIM, U CIIOCOO W IMporpammy JJist
NpUBEEHUs B AEWCTBHE 3TOrO yCTpoiicTBa. B nanpHeliem, KaXablil BADUAHT OCYLIECTBJICHUS
HACTOSIIEro H300pEeTeHNs OMUCaH MOAPOOHO, B MPENONIOKEHUN, B OCHOBHOM, YTO a3PO30JIbHOE
YCTPOUCTBO UMeeT KoH(puUrypauuto, uzodpaxkeHnyro Ha ¢ur. 1A. OgHako, mpu HEOOXOAMMOCTH,
OMHUCAaH TaKXe Ciydad, KOrja a’po30JIbHOE YCTPOHCTBO HMMeEeT KOHQUIYpPALUI0, HMEeT
KoH(puUrypauuto, n3odpakennyro Ha ¢ur. 1B. Cnenpanucram B [aHHOM 00NACTH TEXHUKU OyaeT
OYEBHUJIHO, YTO BAPHUAHT OCYIIECTBJICHHUS] HACTOSINEro N300pETeHHs] MPUMEHNUM TaKKe K CIYYaro,
KOTZa a’po30JIbHOE YCTPOHCTBO HMEET pa3iuyHble KOH(PUIypalHuH, OTIUYAKOLINECS OT
KOoH(purypaunii, n3o0pakeHHbIx Ha ¢ur. 1A u ¢ur. 1B.

[0113] Ilepsviit sapuanm ocyuecmenenus

@ur. 2 ABISETCS UYEPTEKOM, WLIFOCTPUPYIOIIUM MPUMEPHYI0 KOH(QUTYPALUIO CXEMBbI
ydacTKa a3po30JibHOro ycTporicTea 100A B COOTBETCTBHH C MEPBBIM BAPUAHTOM OCYIIECTBIICHUS
HACTOSIIIEr0 H300pETeHNUSI.

[0114] Cxema 200, nzobpaskeHHast Ha ¢ur. 2, BKIrO4YaeT B ceOst uctounuk 110 mutaHws,
omok 106 ynpaBnenus, patunku 112A-112D (B panpHeimeM, COBMECTHO HMEHYyEMbIe
«matuukoM 112»), mHarpy3ky 132 (B pmanbHeilieM, MMEHYEMYIO TaKXe a «HarpeBaTelieM
COTMPOTHUBJIEHUSY), TIepBYIO Lenb 202, BTopyro nenb 204, nepekioyarens Q1, BKIIOYAOIMNN B
ceOs1 mepsriii onesoi Tpansuctop (FET) 206, 6nok 208 npeobpasosanus, nepekarodarens Q2,
Brrovarouii B cedst Bropoit FET 210, u pesucrop 212 (B nanpHeiineM, UMEHYEMBIH TakxkKe
UIYHTHUPYIOIIUM pe3uctopomy). Crenyer oTMeTHTh, uTo AaT4uK 112 MokeT ObITh BCTPOSHHBIM
B IPYroil KOMIIOHEHT, Hampumep, Osok 106 ympasnenus mnu Omok 208 mpeoOpasoBaHwMsL.
3Ha4yeHHe HJIEKTPUYECKOrO COMPOTHUBJIEHUS HAarpy3ku 132 u3MeHseTcss B 3aBUCHMOCTH OT
TEMIIEPATypbl, C UCIIOIb30BAHNEM, HAIIPUMED, HATPEBATENS C MOJOKUTENBbHBIM TEMIIEPATYPHBIM
ko3 drumentom (PTC) mnm HarpeBaTens ¢ OTPULATEIbHBIM TEMIEPATyPHbIM K03 duumreHTom
(NTC). llynTupyromuii pesucrop 212 coearHeH MOCIen0BaTeNIbHO C HArpy3kou 132 u umeer
U3BECTHOE  3HAUEHHE  DJJIEKTPUYECKOrO  COMPOTHUBJICHHS.  3HAUeHHE  DJIEKTPUUYECKOTrO
COIPOTHBJIEHHsI LIYHTHPYIOLIETro pe3uctopa 212 MokeT ObITh, 1O CYIIECTBY, HEU3MEHHBIM TPU
n3meHenun temneparypbl. llyntupyromuii pesucrop 212 mMeeT 3Ha4Ye€HHE 3JIEKTPUUYECKOIO
CONPOTHUBIIEHUs] BBIIIE, 4Y€M COMNPOTUBIEHUE Harpy3ku 132. B 3aBucumMocTu OT BapuaHTa
ocymectsienus, gatuuku 112C u 112D moryt orcyrcrBoBaTh. Crnenuanucram B JaHHOU
obnacTh TeXHWUKU OymeT OuUeBHMAHO, 4YTO B KadecTBe mnepekiodarened Ql u Q2 MOKHO
npuMeHnTh He Toinbko FET, HO Takke pasnuuHbIe SJEMEHTBI, TAKHE Kak OWITONSPHBIHI
TPAH3HUCTOP C U30JMPOBaHHBIM 3aTBOpoM (IGBT) u koHTaKTOP.

[0115] bnok 208 mpeoOpa3oBaHus MOXKET ObITh, HaNpUMeEp, HMIYJIbCHBIM
npeobpaszoBarenieM U Moxker BkIro4dath B ceOss FET 214, nmon 216, unayktuBHOCTE 218 H
koHneHcarop 220. bimok 106 ympaBneHust Moxer ynpasiarh Onokom 208 mpeoOpazoBaHUs

TakuM oOpazom, uTto Omok 208 mpeoOpa3oBaHust NpeoOpa3yeT BBIXOIHOE HANPsKEHUE
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ucrounrka 110 murtanus, 4ToOBI MOAABaTh MPEOOPA3OBAHHOE BBIXOAHOE HANPSDKEHHE HA BCHO
cxeMmy. BmecTo uMIysibCHOroO mpeoOpa3oBaresisi MOHIKAIOIIErO THITA, U300paKeHHOTO Ha (ur.
2, MOXXHO TNPUMEHUTb HUMIIYJIbCHBIH MpeoOpa3oBaTeNb IMOBBIIAKOLIET0 THUIA, HMITYJIbCHBIN
npeoOpazoBaTeNb MOBBILIAIOIIETO TUIA/MTOHIKAIOIIEro THIA, JIMHEHHbI ctabunuzatop LDO
(crabunmzaTop € MajblM MageHUEM HampsokeHus) win nogoOHoe ycrpoiictBo. Crenmyer
OTMETUTb, uTO 0110k 208 mpeoOpazoBaHUs HE SBISIETCS CYIECTBEHHBIM KOMIIOHEHTOM U MOXET
orcyTcTBOBaTh. Kpome Toro, 60k ynpaBieHus: (He MOKa3aHHbIH), 00eCTIeUeHHbIN OTAEIbHO OT
Onoka 106 ympaBneHHs, MOKET OBbITb BBITIOJHEH C BO3MOXKHOCTBIO yrpasieHusi Osokom 208
npeoOpa3oBaHusi. JlaHHBIM HENMOKA3aHHBIM OJIOK YIPABJICHUS MOXET ObITh BCTPOeH B 0ok 208
npeoOpa3oBaHusl.

[0116] Cxema 134, uzobpaxkeHHass Ha pur. 1A, MOXKET SJIEKTPUYECKU COENUHSTHCS C
ucrouHukoM 110 muranust U Harpyskod 132 m Moxer BKJIIOUaTh B ce0s mepByro menb 202 u
Bropyro nenb 204. Ilepsas uenp 202 u BrOpas uenb 204 mapajieibHO MOACOEAWHEHBI K
ucrounuky 110 nurtanms u Harpy3ke 132, Ilepas memp 202 MokeT BKJIOYaTh B ceOs
nepekmouatenb Q1. Bropas uens 204 moxer Bkmouath B cebs nepexmoyarens Q2 u pe3uctop
212 (m, mpu HeoOxommmoctH, natuuk 112D). IlepBas nemp 202 MOXET HUMETh 3HAYCHUE
CONPOTHUBJICHUS] HI)KE 3HAYEHUs] COMPOTUBIIEHUsI BTOpol nenu 204. B npuBeneHHOM NpuMepe,
natuuku 112B u 112D sBnsArOTCS JaTUYMKaMM HANpsHKEHUST M BBIIOJHEHBI ¢ BO3MOKHOCTBIO
ONpeneNeHusi, COOTBETCTBEHHO, 3HAYEHUs HANpsDKEHUs Ha Harpyske 132 u  3HadeHus
HanpspkeHus: Ha pesucrope 212. Onnako, koHpurypaums natunka 112 Tem cambIM He
orpanmyeHa. Hampumep, natauk 112 MokeT ObITh JATYUKOM TOKA, UCTIOIB3YIOIIUM HU3BECTHBIH
pesucrop wiu 3ieMeHT Ha d¢dekre Xomma, U MOXKET ONpPEAeNsATb 3HAYEHHE TOKa,
MPOTEKAIOLIEro uepe3 Harpy3ky 132 w/unm pesuctop 212.

[0117] Kak nmoka3aHO MyHKTUPHBIMU CTpeikaMu Ha Gur. 2, 6ok 106 yrnpaBieHus: MOKeT
ynpasiATh nepekytrodareneM Q1, mepekmodarenem Q2 M T.II. U MOXET IOJy4aTh 3HAYEHHUE,
usMepeHHoe natuukoMm 112. brnok 106 ympaBieHust MOXKeT ObITh BBITOJHEH C BO3MOXHOCTBIO
nepexyroueHus nepexmouarenss Q1 U3 BBIKIIFOUEHHOTO COCTOSIHHSI BO BKJIFOUEHHOE COCTOSTHUE,
yToOBl BBI3BaTh (YHKIUOHUpPOBaHWE TniepBoi wenu 202, BBIMOJHEH C BO3MOKHOCTBIO
nepexroueHus nepexmouarens Q2 U3 BBIKJIIOUEHHOTO COCTOSIHHSI BO BKJIFOUEHHOE COCTOSIHUE,
4yToOBl BbI3BaTh (PyHKUIMOHUpOBaHHE BTOpoil mermu 204. Bnok 106 ympaBneHHs MOXKET OBITh
BBITIOJTHEH ¢ BO3MOKHOCTBIO TIOTIEPEMEHHOTO MepekiiroueHus nepekodareneii Q1 u Q2, 4rolsr
NIOTIEPEMEHHO BBI3bIBATh (PYHKIIMOHUPOBaHHUE NepBoii enu 202 u BTopoii uenu 204.

[0118] Ileprast uenp 202 ucmonb3yercs sl paclbUICHHS UCTOYHUKA asposoiisa. Korma
nepexmouatenb Q1  mepekmrodaeTcss BO  BKIKOYEHHOE COCTOSIHME, YTOOBI  BBI3BATH
¢dyHKuHOHMpOBaHUe mepBoi 1ernu 202, 35eKTpUIecKast MOITHOCTh TIOAAETCs] B HArpeBaTeNb (UIIH
Harpy3ky 132 B HarpeBarene), u Harpy3ka 132 HarpeBaercsi. HCTOYHHK a3po307s,
yIepkuBaeMblii B yaepxkuBaromeM y3ne 130 B pacnbuturensHoM Osnoke 118A, (B ciydae
aspo3osibHOTO yerpoiictea 100B Ha dur. 1B, ncToyHuK a3po30isi, COnepKAIUICS B MaTepHaie-
Hocutene 116B asposons) pacnbuisieTcss MOCPEACTBOM HarpeBaHus Harpysku 132, Bciencraue

4ero oOpasyeTcst a3po30Jib.
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[0119] Bropas uenp 204 wucnonb3yercs A MNOJIy4YeHHUs 3HAUYEHMs] HANpsLKEHUs,
MOABAEMOr0 Ha Harpy3Ky 132, 3HaueHus, OTHOCALLErOCs K 3HAYEHUIO CONPOTUBJIEHUS] HATPY3KU
132, 3HaueHus1 HamnpspKeHUs, MOJABaeMOro Ha pesucrop 212, m T.m. B kadectBe mpumepa,
npeanojaraercs, 4ro Aatuuku 112B u 112D saBisr0TCs maTYMkamy HaNpsDKEHUs], KaK MOKa3aHo
Ha ¢ur. 2. Korga nepexmouarens Q2 BxioueH U Bropas uenb 204 (QyHKUIHOHHpPYET, TOK
npoTekaeT 4epes3 nepekytodarens Q2, pesucrop 212 u Harpysky 132. 3HaueHHe HaInpsoKEHUS,
NIOZaBae€MOr0 Ha Harpy3ky 132, w/nnu 3HaueHHe HaIpsDKeHMS, MMOaBaeMoro Ha pesucrop 212,
MoryT ObITh mosyueHb! natunkamu 112B u 112D. Kpome Toro, 3HaueHHe TOKA, MPOTEKAKOLIETO
no Harpy3ke 132, MokeT OBbITh MOJYyY4E€HO C WCIMOJb30BAHUEM 3HAYCHHs HANPSHKCHUS,
MOAABaeMoOro Ha pesuctrop 212, koropoe nojgydeHo naruvukoM 112D, U u3BECTHOrO 3HaUYECHUS
conpoTtuBJieHUust Rgyye pesuctropa 212, Ilockonbky CyMMapHO€ 3HAa4Y€HHE 3HAUYEHUMN
ConpoTHBJIEHHH pe3ucropa 212 u Harpy3ku 132 Moryr OBITh MOJYYEHBI 1O BBIXOJHOMY
HANPSDKEHUIO Vo ONTOKa 208 mpeoOpa3oBaHMs M MOJYYEHHOMY 3HAYEHUIO TOKA, TO 3HAUEHHE
conportuyieHus: Ryrr Harpy3ku 132 MoxeT OBbITh MOJIYYeHO BHIMUTAHHEM H3BECTHOTO 3HAYCHHSI
conportusyenus Ry, U3 cymmapnoro 3HadeHus. Korna narpyska 132 nmeer XxapakTepUCTUKY C
MOJIOXKUTEIBHBIM HITH OTPHLATENIbHBIM TEMIIEPATYPHBIM KO3 (PHUIIMEHTOM, C KOTOPBIM 3HAYEHUE
CONPOTHUBJICHUSI U3MEHSETCSI B 3aBUCHUMOCTH OT TEMIIEpaTypbl, TeMIlepaTypy Harpy3ku 132
MOXXHO OLEHUBAaTb II0 3aBUCUMOCTH MEXIYy NPEIBAPUTEIBPHO W3BECTHBIM 3HAYEHHUEM
CONPOTUBJICHUsI HArpy3ku 132 u TemmepaTypor Harpy3ku 132, U 3HAUYEHHIO CONPOTUBJICHHUS
Ryrr Harpysku 132, koTopoe nojydeHo, Kak onucaHo Boime. CrieruanucraM B JaHHOH o0acTu
TEXHUKU OyJeT OYEBUIHO, YTO 3HAUEHHUE CONPOTHUBJIEHUS U TeMIepaTypy Harpy3ku 132 MoOxHO
OLICHUBAaTbCA C MHCIOJb30BAHMEM 3HAYEHUs TOKAa, MPOTEKAaroLero uepes pesucrop 212.
3HaueHue, OTHOCSINEECs] K 3HAYEHHUIO CONPOTUBJIEHUS! HArPy3KU 132 B JaHHOM IpUMeEpe, MOXKET
BKJIIOYAaTh B ce0sl 3HAUEHHE HANpsDKeHUs, 3HAaYeHHe TOKa W T.N. Harpy3ku 132. KoHkperHbId
npuMep natuukoB 112B u 112D He orpaHuveH NaTYMKOM HANPSDKEHUS U MOXET BKIIHOYATh B
ceOst IpyTHe 3JIEMEHTDI, TAaKUe KaK JaT4YMK TOKa (Hampumep, sieMeHT Ha dpdexre Xoma).

[0120] Hatuuk 112A ompenensieT BBIXOJHOE HAIPsKEHHE BO BpeMs pa3psiiKU WIHM B
HEHarpy>keHHOM cocTositHuu ucrtouHuka 110 nmuranus. [atuuk 112C onpepenser BBIXOAHOE
HanpsokeHue Osoka 208 mpeobpasoBaHusi. B kadecTBe anbTepHATHBBI, BHIXOJHOE HATPSIKEHUE
onoka 208 mnpeoOpa3oBaHuss MOXKeT OBITh 3aJaHHBIM KMCKOMOE HamnpsikeHue. JlaHHbIE
HAIPsKEHUS SBIIAIOTCS HANPSLKEHUSIMU, TOIABAEMBbIMU HA BCIO CXEMY.

[0121] 3nauenue conportuBneHus Ryrr Harpy3ku 132, korga TemnepaTtypa Harpy3ku 132
paBHa «Tyrr», MOKHO BBIPA3UTh CIEIYIOIIUM OOPa3OM.

Rumr(Turr)= (ViR *Rshunt)/(VBaw- Vi)

I'me Vpa SIBISIETCS HaMpsDKEHUEM, TOJaBaeMbiM Ha BClO cxemy. Korma Omok 208
npeoOpa3oBaHUsl HE MPUMEHSIETCS, «Vpy» SBISETCS BBIXOAHBIM HampsokeHHeM ucTodHuka 110
nutanust. Korga 6ok 208 mpeoOpasoBaHus MPUMEHSIETCS, «Vpaw» COOTBETCTBYET HCKOMOMY
HanpspkeHuto Omoka 208 mpeoOpaszoBanusa. «Vyrr» SBISETCS HANPsDKEHHWEM, ITOaBa€MbIM Ha
Harpesaresnb. BMmecto «Vyrr» MOXKHO HUCIONB30BAaTh HANpPsDKEHHWE, IOJAaBaeMOe Ha

LIYHTUPYIOIIUHI pe3uctop 212.
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[0122] Kak omucaHO HMXKE, B COOTBETCTBHUU C HACTOSLIUM BaPUAHTOM OCYLIECTBIIEHUS,
6mox 106 ynpaBieHNs MOXKET ONPENENISITh, IBIACTCS JIN HEJOCTATOYHBIM KOJMYECTBO HCTOYHUKA
a’po30J1s1, KOTOPBIM MOXeT mopaBaTbesi u3 Onoka 116A xpaHeHus (MM MCTOYHHKA a3PO30Js,
cozepkalierocs B Matepuane-Hocurene 116B aspo3onst), ucxons U3 3Ha4eHUs HanpsbkeHus (B
JanpHeHIeM, HIMEHYEMOTro TaKXKe «IepBOe 3HaUeHHE HANPSDIKEHUs») (BBIXOAHOIO HANpsiKEHUs
ucrouHnka 110 mnuTaHuMS WIM HCKOMOro HampspkeHust Onoka 208  mpeoOpasoBanusi),
IIOZaBa€MOI0 Ha BCIO CXE€My, M 3HAUEHHsI HANpshKeHUs (B OajbHEHIIeM, MMEHYEeMOTO TaKKe
«BTOPbIM 3HAUEHHEM HANpsDKeHHs1») (HAmpsDKeHHs, MOJaBaeMOro Ha Harpysky 132 wim
IIYHTUPYIOIIMH pe3uctop 212), mogaBaeMoro Ha ydacTOK B CXEMe, NMPH 3TOM HampsuKeHUE,
nojJieskallee nojgade, M3MEHsI€TCs B COOTBETCTBUM C U3MEHEHUsIMU TeMIIepaTypbl Harpy3ku 132.
B cooTBercTBMM € HACTOSIIMM BapUaHTOM OCYLIECTBJIEHUS CO3JA€TCd BO3MOXKHOCTH
ONpENENATb, SBISETCS JIM HEAOCTAaTOYHBIM KOJWUYECTBO HCTOYHMKA adpOo30Jis, TOJBKO
NOCPEICTBOM BBEICHHUS] OY€Hb HEOOJBIIOro AaTYMKA B KOHQUTYPALIUIO OOBIYHOTO a3PO30JIbHOTO
ycTpoiictBa. B wactHOcTH, korma mpumensiercss Ojiok 208 mpeobOpasoBaHUs, TapaMeTpoM,
MoJly4aeMbIM M3 fAartduka 112, B BBINIEONMCAHHOM BBIPAXKEHUU I IOJIY4YEHUs 3HAYEHUs
conporuByieHuss Rpypr Harpy3ku 132 sdBisgeTcs TONBKO HaNpsbKEHUE, [OJaBaeMOe Ha
HarpeBaTellb, WIM HANpsoKeHUE, MOAABAEMOE HA IIYHTUPYIOMMKM pe3uctop 212, u mostoMy
Apyrue 3HauYeHUs HeOOXOAMMO TOJIBKO XPAaHUTh B BHJIE€ MOCTOSIHHBIX 3Hau€HWH B mamsatu 114.
CoOTBETCTBEHHO, BIUsSHUE MOTrPelIHOCTeN natunka 112 Ha 3HaUYeHHWe CcoOmpoTHBIEHUS Ryrg
Harpy3ku 132 MOXHO CBECTM K MHUHHUMYyMY, CO 3HAYUTEJIbHBIM IOBBIIIEHUEM, B PE3yJbTaTe,
TOYHOCTH OIPENENICHUs], BOSHUK JIU HEXKEIATEIbHBIN PEXKUM.

[0123] @ur. 3 sBisiercss OJIOK-CXEMOH IMMOCIEAOBATEIPHOCTH OMNEepalyil MPUMEPHOTO
BBINIOJIHEHMs TIPOLIECCA ONPENENICHUs, SBJISIETCS JIM HEAOCTATOYHBIM KOJUYECTBO HCTOYHUKA
a’3po30Jisi, B COOTBETCTBUU C BAPUAHTOM OCYINECTBJICHHUS HACTOsLIero m3odperenus. [Ipu atom,
BCE 3Tambl OyAyT ONMMCAaHbI Kak BbINOJHseMble OnmokoM 106 ynpasnenus. OmHako, ciemyer
OTMETUTb, YTO HEKOTOPBIE U3 3TANIOB MOTYT BBITIOJHATHCS APYTUM KOMIIOHEHTOM B a3PO30JIbHOM
ycrporictee 100.

[0124] TIpounecc HaumHaercss Ha stame 302. Ha stame 302, Gmok 106 ympasneHHs
omnpenenser, OOHAPYKEHO JIM BIbIXaHWE [OJB30BATENs, HAa OCHOBAHWU WH(OpPMALUHY,
MOJIyYCHHON W3 JAaTyMKa JaBJIEHUs, JaTyuMKa INMOTOKAa, W T.M. Hampumep, korna BBIXOOHBIE
3HAYEHHs YIIOMSHYTBIX JAaTYUKOB HETPEPbIBHO H3MEHSIOTCS, 0ok 106 yrpaBieHUs MOXET
OTPENEeNNTh, YTO BIBIXaHHE TOJIb30BATENs ObLIO OOHApYkeHO. B kKadecTBe anbTepHATHBBL, OJIOK
106 yrpaByieHUs] MOJKET OMPEAEITUTh, YTO BABIXAHUE MOJIb30BATENS ObLIO OOHAPYIKEHO, UCXOMS
U3 TOTO, 4yTO ObUIA Ha)KaTa KHOTKA JUIS 3aIyCKa 00pa3oBaHMs ad3pO30Jis, U T.1II.

[0125] Korna Bapixanne He oOHapyxkeHo («Her» Ha stanme 302), mpouecc stama 302
MOBTOPSIETCA.

[0126] Korpma onpenensiercsi, 4To BAabixaHue oOHapyxkeHo («/la» Ha stame 302), mporecc
nepexoaut Ha 3tan 304. Ha stame 304, 6mokx 106 ymnpaBneHust onpenenser, NPeBbIIIaeT JIH
TeKyIllee CUETHOE 3HAueHWEe 3aJaHHbIi CueTHbI mopor (Hampumep, 3). B nmanHom ciydae,

CUETHOE 3HA4YE€HUE IOKA3bIBA€T UHUCIO pa3, KOTAa YAOBJIETBOPAETCS IEpBOE YCIOBHE (Min
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BTOpPOE yciioBue), oOHapykuBaemoe Ha stane 314, omucanHom B panbHelmeMm. CueTHoe
3HAYEHUE MOXKET COXPaHAThCA B mamsitu 114,

[0127] Korma cueTHOe 3HAYEHHE TOJy4YaeTcsl He HUXKe CYeTHOro nopora («/la» Ha sTame
304), npouecc nepexoaut Ha 3Ttan 306. Ha stane 306, Onok 106 ynpaBneHus: onpeaessier, 4To
KOJINYE€CTBO MCTOYHHKA a3p030JisA, KOTOPBIM MOXeT noaasBaTbes u3 Onoka 116A xpaHeHus (wiau
HCTOYHUKA adpo30Jis, COAepKallerocs B MaTepuane-Hocutene 116B asposzons), sBisercs
HenoctatoyHbM. IIporecc mepexonut Ha stan 308, m Onok 106 ympaBiieHHs BBITOJHSET
yIpaBJICHUS ISl YBEOOMJICHHS TMOJb30BaTENsi 00 OTKJIOHEHHMH OT HOPMBI (HEAOCTATOUHOCTH
UCTOYHMKa adpososi). Hampumep, Onok 106 ympaBieHHs: MOXKET naTh KOMmaHay Osoky 108
YBEIOMJIEHHSI BBIIIOJTHUTD TAKYIO OMEPALNIO, KaK U3Jy4YeHHE CBEeTa, OTOOpaskeHHe WHPOPMALIHH,
reHepauusi 3ByKa, BUOpamms, 4ToObl YBEIOMHUTH MOJB30BATEIsI OO0 OTKJIOHEHHH OT HOPMBI.
ITocne stama 308, mponecc 3akaH4YMBaeTcs. B maHHOM ciydae, Juisi 0Opa3oBaHUs a3pO30Jis ellle
pa3 ¢ UCTOJB30BAaHUEM a3PO30JIbHOTO yeTpoiicTBa 100, HeoOXoauMo 3aMeHuTh KapTpumk 104A
wim asposoneodpasyromee unenue 104B, nozampasuth 0ok 116A XpaHeHHs! WM MaTepHUa-
HocuTenb 116B a3po3051st HCTOYHUKOM a3pO30JIs WIIH BBIITOJHUTD YTO-TO TOAOOHOE.

[0128] Korna cueTHOe 3HaueHue HIke cueTHoro mopora («Her» Ha sTane 304), mporecc
nepexoaut Ha 3tan 310. Ha srane 310, 6ok 106 yrpaBneHus nepexioyaer nepexirodarens Q1
BO BKJIFOYEHHOE COCTOSTHHE U BBI3bIBaeT (YHKIMOHUpOBaHME mepBoi nenu 202. B pesynbrare,
3JIEKTPUYECKass MOIMHOCTb MOJAETCSl B HArpy3ky 132, M HMCTOYHHMK adpo30Jisd PACHBUIAETCH,
BCJIEZICTBHE Y€r0 00pa3yeTcs a3po30Jb.

[0129] Ilpouecc mnepexomutr Ha sTan 312. bmok 106 ymnpaBieHHs MEepEKIIOYAET
nepexymoyatenb Q1 B BBIKJIIIOUEHHOE COCTOSHME U IEpekirodaeT mnepekirodarens Q2 Bo
BKJIFOUeHHOe cocTosiHie. COOTBETCTBEHHO, (yHKUMOHMpYyeT Bropass uenb 204. bmok 106
yIIPaBJIEHUS U3MEPSIET, C UCNONb30BaHUEM JaTurka 112B, 3HaueHne HanpspkeHus, NOJaBaeMoOro
Ha Harpy3ky 132. B kauectBe anbrepHaTuBbl, OO0k 106 ympaBieHHs MOXKET H3MEpPUTbh, C
UCTIONb30BaHUEeM pnaTuvka 112D, 3HaueHue HampsKEHUs, MOAABAEMOrO Ha IIYHTUPYIOIIHUM
pesucrop 212. IlockonapKy 3Ha4yeHUE HJIEKTPUYECKOTO COMPOTUBIEHUs Harpysku 132
WU3MEHSIETCs] B 3aBUCMMOCTH OT TEMIIEPATyphl, TO HANPSLKEHUE, IO1aBaeMOe Ha Harpy3ky 132, u
HaIpsDKEHUE, N01aBaeMOe Ha IIYHTUPYIOWUNA pe3ucTop 212, u3MEHsAI0TCs, KOraa TemiepaTrypa
Harpysku 132 usmeHnsercs.

[0130] ITponecc mepexonut Ha 3tam 314, u 6ok 106 ynpaBiieHus] CpaBHUBAET 3HAYCHHE
HaNPSDKEHUs, U3MepeHHoe Ha dTane 312, ¢ 3agaHHbpIM OporoM (Hampumep, Vi), U Onpenenser,
HAXOJUTCS JI U3MEPEHHOE 3HAYCHME HANPSLKEHUs HA YPOBHE HE HIDKE, 4eM «V». B nanHom
ciaydae, KOrjaa TemmepaTypa Harpy3ku 132 CTaHOBUTCS 3aJaHHOW TeMIEpaTypoH, KoTopas
NPEBBIIAET TEMIIEPATYPY KHIIEHUS HMCTOYHHKA a’po30iisi, «Vi» MOXKeT ObITh 3HAYCHHEM
HaIpsDKEHUs, TMoJaBaeMbiM Ha Harpy3ky 132, Crienyer OTMETUTb, YTO HampsikeHue Vyrg,
nojasaeMoe Ha Harpy3ky 132, xorma temnepatypa Harpy3ku 132 paBHa «Turr», MOXHO
BBIPA3HTH CICTYIOIIHM 00pa3oM.

Vurr(Turr)=Inmr(Trrr)*Rumr(Tutr)

3neck «Iurr(THTR)» O3HAUAET TOK, MPOTEKAKOLINI No Harpy3ke 132, korga Temneparypa
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Harpy3ku 132 paBHa «Tyrr». BrIpaskeHrEe MOYKHO BUIOU3MEHHUTD CIEAYIOIIUM 00pa3oM.

Vumr(Tumr)=Vae/ { RshunctRumr(Trr) § *Rurr(Trrr)

=Rurr/{ RshunctRumr(Tutr) } * VBart

=1/{Rghund/ Rurr(TrTrR) 1 } ¥ VBace

CoOoTBEeTCTBEHHO, KOrZa TeMIeparypa Harpy3ku 132 moOBBIIAETCS, HaNpsKEHUE,
NOJIaBa€MO€e Ha Harpy3ky 132, mosbllIaeTcs.

[0131] B kadecTBe ajnbTepHATUBBI, BMECTO HAIPSKEHMs], IOIABAEMOI0 Ha Harpysky 132,
OJIOK yrpaBJIeHUs] MOXKET CPaBHUBATH HANpPsDKEHUE, TIOAABAEMOE Ha INYHTUPYIOLIHMN PE3UCTOP
212, ¢ 3amaHHbIM noporoM Ha stane 314. Cnenyer OTMETHTb, YTO JUJIsl CPaBHEHUsI HANPSKEHUS,
MOJaBa€MOr0 Ha INYHTHUPYIOIUNA pe3uctop 212, ¢ 3agaHHBIM TOPOTOM, HEOOXOIUMO
ONpEeNeNnTb, UMEET JIM HANpsDKEHUE, NOAABAEMOE Ha LIYHTUPYIOIIUN pe3ucTop 212, 3HadeHue
HE BBIIIE 33JaHHOrO IOpora. JTO MOXKHO OIUCATh CJIEAYIMUM o0pasoM. Bo-mepBbIx,
HanpsoKeHUE  Vgpuy,, MOJABAEMOE HA IIYHTUPYIOWME pe3uctop 212, korma temmeparypa
Harpy3ku 132 paBHa «Tyrr», MOXKHO BBIPA3HTh CIEAYIOIINM O0Pa3oM.

Vshund TatR)=VBae- Virr(THR)

Ecniu Vyrg, momaBaemoe Ha Harpy3ky 132, xorga Temmeparypa BbILIEONUCAHHOU
Harpy3ku 132 paBHa «Tyrr», MOACTaBUTH B NPUBEACHHOE BBIPAXKEHHUE, NAHHOE BBIPAKCHHE
MO>KHO BHJIOM3MEHUTH CIENYIOIINM 00pa3oMm.

Vshund TR)=V Batt- 1/{ R shunt/ Rurr (Trrr) +1 § X Viare

=[1-1/{Rshun/Rurr(Trrr) 1} 1% VBar

CooTBEeTCTBEHHO, KOIJa TeMmIeparypa Harpy3ku 132 TOBbIIaeTCs, HANpsKEHUE,
nogasaemMoe Ha Harpysky 132, mosbimaercs. To ecTe, A ONpeneneHus, BbIAABATh JIU CUTHAI
YBEIOMJIEHHsI O BBICOKOW TeMIlepaType Ha cienyromem stane 318, u OJOKupoBaTh MU HIIK
npekpamaTh MoAadyy MOIIHOCTH B Harpy3ky 132 Ha cienyromem stane 320, HeoOXOAMMO
ONpEeNEUTh UMEET JIN HaNpsLKEHUE, MOJaBaeMOoe Ha LIYHTUPYIOLIUHN pe3uctop 212, 3HaueHue He
BBILIIE 33/IaHHOTO NIOPOTra.

[0132] Ha stane 314, 60k 106 ympaBieHUs MOXKET OINPENeIUTh, YAOBIETBOPSET JIH
BTOPOE 3HAYCHHE HAINPSUKEHHs (3HAYSHHE HAIMPSDKEHHs, MOAaBaeMOro Ha Harpys3ky 132 wim
3HAYEHHE HATPSDKEHUS, TIOAaBaEMOTr0 Ha IIYHTHPYIOLTHI pe3uctop 212) nepBomMy yCIOBHIO B TO
BpeMsi, KOrJia MepBOe 3HAYCHHE HANPSDKEHHs (3HAYCHHWE HAIPSDKEHHs, MMOaBaeMOrO Ha BCHO
CXEMY) peryiupyercs, 4yToObl UMEThb TMOCTOsSHHOe 3HaueHue. Clieyer OTMETHTb, YTO, Kak
OMNMCAHO BbIIIE, KOTJa 3HAYEHUE HAaNpsDKeHUs, MOAAaBaeMOro Ha Harpysky 132, ucnonb3yercs
KaK BTOPOE 3HAYE€HHE HAIPSDKEHUs, MEePBOE YCIOBHUE COCTOMT B TOM, HAaXOAWUTCS JIU BTOPOE
3HAYEHHUE HANPSDKEHUs HA YPOBHE HE HIKE «V1», U KOIAA 3HaYEHUE HANPSKEHUs], TI0JaBaEMOro
Ha UIYHTUPYKOLIUN pe3ucTtop 212, ucnonb3yercs Kak BTOPOE 3HAUYEHHE HANPsLKEHUs, MEepPBOE
YCJIOBHE COCTOUT B TOM, HAXOAUTCSl JIX BTOPOE 3HAYEHUE HAINPSDKEHUS HA YPOBHE HE BBILIE
«V1». B xauectBe anprepHaTUBBI, 00K 106 yrpaBieHUs: MOXKET ONPENEIsITh, yIOBIETBOPSIET JIN
3HAYEHHUE DJIEKTPUYECKOrO0 CONPOTHUBIICHHsI HArpy3kHu 132, BBIBEJEHHOE U3 NEPBOTO 3HAYEHUS
HANpPsDKEHUS] U BTOPOTO 3HAYEHHUS HANPSKEHUS BTOPOMY YCIIOBHIO (3HAUEHHUE 3JIEKTPUUECKOTO

CONPOTUBJICHUS HAXOAUTCsI Ha YPOBHC HE HUIKC 3aJaHHOTO 3HAYCHHS COMPOTHUBJICHUA R1) B
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clly4ae, KOrzaa rnepBoe yCJIOBHE WM BTOPOE YCIOBUE YAOBJIETBOPSIETCA MHOKECTBO Pas, MPOLECC
nepexogut nociie srana 304 Ha stan 306, 1 MOXKET BBINOIHATECS ONPENEIEHUE, YTO KOJUYECTBO
HCTOYHHKA a3pO30JIsl SIBIISIETCA HENOCTATOYHBIM. B COOTBETCTBUM ¢ MaHHOW KOHUrypauueH, B
clay4yae, KOrzJa 3aJaHHOE YCJIOBHE YIOBJETBOPSAETCS MHOXECTBO pa3, BbIINOJHAETCA
OTIpeAeNIeHUe, YTO KOJUYECTBO HUCTOUYHHUKA ad3pO30Ji SIBJSETC HEeNOCTaTo4HbIM. KoamuecTso
MCTOYHMKA a3p030Jis1 He 00S3aTENbHO SBJSIETCSI HEOCTATOYHBIM, J1aXKe KOTTla YAOBJIETBOPSETCS
3aJJaHHOE YCIIOBHE, M3-3a TaKMX (DAKTOPOB, KaK IIyM, COAEPIKALIMNCS B BBIXOJAHOM 3HAYEHUH
natunka 112, paspemenue natuuka 112 u cTeneHb BBICBIXaHUS B, IO MEHBIIEH Mepe, 4acTH
ynep:uBaroinero y3ia 130 wmn matepuana-Hocutess 116B aspo3onsi, KOTopbie 00yCIIOBIEHBI
CHOCOOOM WHTaJISILMU, HECMOTpPS Ha TO, 4TO B Ojoke 116A XpaHeHHs WM BCEM MaTepualie-
HocuTene 116B  aspos3onss ocraercs AOCTATOYHOE KOJWUYECTBO MCTOYHHMKA — a3pO30JIs.
Co0TBETCTBEHHO, TOYHOCTh OIpeNeIeHHs] HeIOCTaATOUHOCTH UCTOYHHUKA a3PO30Jis MOBBILIAETCS
[0 CPaBHEHUEM CO CJy4aeM, KOIrZa ONpPEeAeNsAeTcs, 4YTO KOJIMYECTBO MCTOYHHUKA a3pPO30JIs
SIBJISIETCS] HEAOCTATOUHBIM, KOT/Ia YCIOBUE YAOBJIETBOPSETCS TOJIBKO ONHH Pas.

[0133] Korna mpumensiercst 010k 208 npeoOpa3oBanusi (MMITYJIbCHBIN MTpeoOpa3oBaTeb
WM NoJo0HOe YCTPOICTBO), M300pakeHHbIH Ha ¢ur. 2, 6ok 106 ympaBneHus ynpasisieT
omokom 208 mpeobOpasoBaHuss TakuM oOpazom, uToObl Onok 208 mpeoOpasoBaHUs
npeoOpa3oBbIBA  BBIXOJHOE  HampspkeHHe UcTouHWka 110 mnuTaHus s monavu
peoOpa30BaHHOIO BBIXOJHOI'O HANPSDKEHUs Ha BCIO cxeMy. biok 106 ympaBneHust ynpasisieT
6moxom 208 mpeoOpa3oBaHus Ui BbIAAYU ITOCTOSIHHOTO HANPSDKEHUS. JTO AENAeT BO3MOXKHBIM
NOJACPKUBATh NEPBOE HANPSDKEHHE CTAOMIIM3UPOBAHHBIM U MTOBBICUTh TOYHOCTb OIPENENICHUs,
SIBJISIETCSL JIM HEAOCTATOYHBIM KOJIMYECTBO MCTOYHHMKA ad>pO30Jisl, MO CPABHEHHUIO CO CIIYYaeM,
KOIJla MOIaeTCsl caMO HampsbkeHue ucrodyHuka 110 nuranus. B ganHoM ciydae, Ha stane 314
MOJKET OIpEneNsAThCs MepBoe yciaoBue. To ecThb, onpeneneHue, sBJIAETCS U HEJOCTATOYHBIM
KOJIMYECTBO MCTOYHHMKA a3pPO30JIs, MOXKET BBIINOJHATHCS C HUCIOJb30BAHUEM TOJBKO BTOPOIO
3HaveHus HanpspkeHus. C qpyroii ¢cropoHsl, koraa 0ok 208 npeoOpa3oBaHus HE TPUMEHSIETCS,
Ha sTamne 314 MoXXeT onpenensaTbCsi BTOPOE YCIOBUE.

[0134] B panHoM mnpumepe, Onok 106 ynpaBieHHs ONpenessier, SBISIETCS JIH
HEOCTATOYHBIM KOJIMYECTBO UCTOYHUKA a3pO30Jisl, UCXOMs U3 MEePBOr0 3HAYEHUs] HAIPSKEHU,
KOTOPO€ SBJIAETCS 3HAYEHUEM BBILICONMCAHHOIO IOCTOSHHOIO HAIpPSDKEHUs, U BTOPOTO
3HAYEHUs HANPsDKEHMs], KOTOpoe Bbiaercs u3 aatduka 112B unum 112D. baok 106 ynpasnenus
MOXET OIpEAeNATh, SBISETCA JM HEJOCTATOYHBIM KOJUYECTBO MCTOYHUKA a3po30Jis, Ha
OCHOBAHUHM CPAaBHEHHUsI BTOPOrO 3HAYEHMs HANpPSDKEHUs, BBIJAHHOrO M3 aarumka 112B wmm
112D, ¢ 3amanHbIM TIOporoM. B maHHOM ciydae, TpeOyercs, 4TOOBI OMpPENessuioch TOJBKO
BTOPOE HAIPSKEHUE, BCIEACTBUE Y€r0 CHUXKAETCSI BOSMOXKHOCTh BHECEHUS IIyMa U MOBBIIAETCS
TOYHOCTb ONPEAEIICHHUS].

[0135] Haruuk 112B MokeT OBbITH BBINOJIHEH € BO3MOXHOCTBIO BBIAYH BTOPOTO
3HAQYECHUs] HANpPSDKEHUsS HAa OCHOBAHUM CPAaBHEHUS ONOPHOIO HANPSDKEHUS C  YCHIJIEHHBIM
HaIpsDKEHUEM, IoAaBaeMbIM Ha Harpy3ky 132. Hanpumep, pmatuuk 112B moxer nosydarts

Pa3HOCTh (aHAJOrOBOE 3HAYEHUE) MEKAY OMOPHBIM HANPSKEHHEM, KOTOPOE UMEET aHAJIOrOBOE
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3HAYEHHE, U YCUJIEHHbIM 3HAUYEHUEM HAIpsOKeHUs, NMOAABAa€MOro Ha Harpysky 132, kortopoe
SBJIIETCSI AHAJIOTOBBIM 3HA4YEHHEM, W MpeoOpas3oBbIBATH PA3HOCTh B LU(POBOE 3HAUECHHE.
IuppoBoe 3HaueHHE MOXKET MHCIOJb30BATHCA KAaK BBIIIEONHUCAHHOE BTOPOE 3HAYEHUE
HaIPSKEHUSI.

[0136] B mpumepe, nepBoe 3HAUCHHE HANPSKEHHs] MOXKET XPAHUTbCS B mamsatu 114.
bnox 106 ynpasneHuss MOXeT MOJy4aTb NEPBOE 3HAYCHHUE HANpPSDKEHHs W BTOPOE 3HA4YEHHE
HaIpPsIKEHUs,, COOTBETCTBEHHO, U3 namsaTH 114 u natunka 112B wnu 112D.

[0137] Korma Omox 208 mnpeoOpa3oBaHusi He TMPUMEHSIETCs, IMEPBOE 3HAYCHHE
HAIpPsKEHUSI U BTOPOE 3HAUYCHHUE HAMPSLKEHMs BBINAIOTCS C UCIOJIb30BAHUEM, COOTBETCTBEHHO,
natuuka 112A u gatuuka 112B wnu patunka 112D. brnok 106 ynpasineHus MOXeT ONpeneanTh,
SIBJISIETCSL JIM HENOCTAaTOYHBIM KOJUYECTBO HUCTOYHHKA a’PO30Ji1 HA OCHOBAHUM CPABHEHUS
3HA4YEHUs] DBJIEKTPUYECKOrO CONPOTHUBJICHMsS HArpy3ku 132, BBIBEAEHHOIO U3 BBIXOAHBIX
3HA4YEHUH, NOJYYEHHBIX U3 YIIOMSHYTBIX AATYUKOB, C 3aJJaHHBIM [IOPOTOM.

[0138] Korna usmepeHHOe 3HaueHWE HampsokeHus Hipke, deM «Vi» («Her» Ha srtame
314), nmpouecc nepexoaut Ha 3tan 316. Ha stane 316, 6ok 106 ynpaBieHust MoxeT cOpOCUTB
cueTHoe 3HaueHwe. Hampumep, Onmok 106 ympaBieHHss MOXKET BEPHYTh CUYETHOE 3HAUEHHE
00paTHO K UCXOHOMY 3HAYEHHIO.

[0139] Tak uro, mpu BeIMOIHEHNH Tponiecca 300, 6ok 106 ynpaBneHUst MOXXET BEPHYTh
CUETHOE 3HaueHHe OoOpaTHO K HCXOIHOMY 3HAUEHUIO (HampuMep, HYyJII0), KOrga He
yIIOBJIETBOPSIETCS TIEPBOE YCIIOBUE, MIIH HE yIOBJIETBOPSETCS BTOpOE ycioBHue. Takum o0pas3om,
JaXke KOrja yCJIOBHE yAOBJIETBOPSIETCSA TOJIBKO OJUH pa3 MO MPUYMHE BPEMEHHOI'O BBICBIXAHUS
yaepxuBaroiiero y3ia 130 uiau mogoOHON MpUYnHe, TOYHOCTD OMPENeICHUS ITOCJIe 3TOTO MOKET
o0ecrieunBaThCs.

[0140] Korga u3mMepeHHOE 3HAUE€HUE HANPSDKEHHs HAXOMUTCS HA YPOBHE He HUke «V »
(«1a» Ha sTame 314), mpomecc mnepexoxut Ha 3tan 318. B manHOM ciydae, Temmepartypa
Harpy3ku 132 craHoBHUTCs Bbille, yeM HeoOxomumo. Ha stame 318, Gmok 106 ympaBnenus
BbIATh CHUTHAJ YBEAOMIICHHUS] O BBICOKOH Temmepatype. Hanpumep, Omok 106 ympasneHwus
MOJKET JaTh KoMaHay Oyioky 108 yBemomJeHus MelCTBOBaTh 3aJaHHBIM CIIOCOOOM, 4TOOBI TEM
CaMbIM BbIIaTh TPEBOXKHOE YBEIOMIICHHUE.

[0141] ITpouecc mepexomut Ha 3Tan 320, u Onok 106 ympaieHus] OJOKHPYET WM
nmpeKpalnaer nogadyy MoOIMHOCTH B Harpy3ky 132. 3artem, Ha stame 322, 6mok 106 ynpasieHwus
yBEJIMYMBAET cueTHOe 3HaueHue. Hampumep, Omox 106 ympaBineHHs yBETUYHMBAET 3HAYCHHE
cuerunka Ha 1. Ilocnme stama 322, mpouecc Bo3Bpamaercs B Touky no stama 302, Crnenyer
OTMETUTB, 4TO 3Tansl 318 u 320 MOryT OTCYTCTBOBATD.

[0142] TIlpu BeimonHeHun mnpouecca 300, korma BBIMIEONHMCAHHOE IEPBOE YCIOBUE
MOCTOSIHHO YAOBJIETBOPSIETCS MHOXKECTBO Pa3, WIH BBIIIEONUCAHHOE BTOPOE YCIOBUE MOCTOSIHHO
YIIOBJIETBOPSIETCS MHOKECTBO pa3, Oyok 106 ynpaBieHUss MOKET ONPEAeNUTh, YTO KOJMYECTBO
UCTOYHHKA a3pO030Jis1 SIBJIETCSI HENOCTATOYHBIM. JTO emle OoJjiee TIOBBIIIAET TOYHOCTH
OnpeneNeHus] HeJOCTATOYHOCTH UCTOYHUKA a3po30si. Creayer OTMETUTD, YTO Moche 3Tana 322,

onpeneneHue Ha sTarne 304 MOKET BBINONHATHCS 0€3 OXHUAaHWA OOHAPYKEHUS BIBIXAHUS
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nosib3oBarens Ha oramne 302.

[0143] B cooTBEeTCTBUM C BapHAHTOM OCYILIeCTBIeHHs Ha ¢ur. 3, Onok 106 ynpasienus
MOXET ONPENENATh, SABJIAETCS JU HEAOCTATOYHBIM KOJHUYECTBO UCTOYHMKA a3pO30Jis, KOTOPBIH
MOJKeT ropaaBaTbecsi U3 Onoka 116A XpaHeHMs, WM HCTOYHHKA a’3pO30Jsl, YAEPKUBAEMOIO B
MaTepuajue-Hocurene 116B a’po3omss, uCXons M3 MEpBOrO 3HAYEHHUS HAIpPSDKEHUs, KOTOpPOe
SIBJISIETCSl 3HAYEHUEM HaIpsDKEHUs, I0JaBaeMOro Ha BCHO CXE€My, M BTOPOrO 3HAYEHUs
HAIpPSDKEHUs, KOTOPOE SIBJISIETCS] 3HAYEHUEM HAIIPSDKEHUs, MTONaBaEMOr0 Ha y4acCTOK B CXEME,
IIPU 5TOM HaNpsDKEHHE, MOAJIeKAllee Mojade, U3MEHSETC B COOTBETCTBUU C U3MEHEHUSIMU
TeMmnepatypsl Harpy3ku 132. To ecTh, MOKHO OLIEHMBATh OCTATOYHOE KOJUYECTBO MCTOYHMKA
a’3p030J1s1, KOTOPbI MOXKET mojaBaTbCsl M3 Onoka 116A XpaHeHUs, WM MCTOYHHKA a3pO30Jis,
yAEp>KUBaeMoro B Mmarepuaie-socurene 116B aspososns.

[0144] ®ur. 4 sBisiercss OJNOK-CXEMOH MOCIEAOBATEIHPHOCTH OMNepaluil MPUMEPHOTO
BBINIOJIHEHMs] TNPOLIECCA ONpPENENICHUs], SBJISIETCS JIM HEAOCTATOYHBIM KOJWYECTBO HCTOYHUKA
a3p030J1s1, B COOTBETCTBHUH C IPYT'HMM BAPUAHTOM OCYILIECTBIEHHS HACTOSIIETO H300PETEHHS.

[0145] Brimonnenue npouecca Ha stanax 402-418 Ha ¢ur. 4 sBISETCS TaKUM K€, KaK
BBITIOJTHEHHE TTporiecca Ha dTanax 302-318 Ha ¢ur. 3. 3neck ux onvicanue He MPUBOAUTCS.

[0146] ITocne stama 418, mpouecc mepexoaut Ha 3tam 419. Ha stame 419, Gnok 106
yIIPaBJIeHUs] ONPENesieT, HAXOAUTCA JIM 3HAYEHUE HANPSDKEHUs, TOAaBaeMOro Ha Harpy3ky 132,
KOTOpOe u3MepsieTcst Ha dtane 412, Ha ypoBHe He HUXKe a 3anaHHoro nopora (Vs). «Vo» Moxer
OBITh 3HAYEHHEM HANPSDKEHUs, [TOIaBA€MOr0 Ha Harpy3ky 132, xorzma temmeparypa Harpysku
132 craHOBUTCS 3alaHHOM TeMmepaTypol eie Bbile, yeM «V». Creayer OTMETUTD, YTO, Kak
OMMCAHO BBIIIE, KOrJa BMECTO 3HAYECHUs] HAIpPsDKEHUs, IIOAABAa€MOro Ha Harpysky 132,
UCIIOJIB3YETCsl 3HAYeHHE HampsDKeHHs, NMOJAaBA€MOr0 Ha HIYHTHpyrOmMi pesuctop 212, «Vo»
SIBJISIETCS] 3HAYEHHUEM HIDKe, ueM «V», u 0ok 106 ymnpaBneHus onpeneisieT, HaXOAUTCS JIU
3HAUYEHUE HANpPSDKEHMs], MOJaBaeMOro Ha LIYHTUPYIOLIUN pe3ucTtop 212, Ha ypOBHE He BbILIE
«Vo».

[0147] Korna usmepeHHOe 3HaUeHUe HAIPsKEHHs HAaXOAUTCS HAa YPOBHE He HIDKE «Vo»
(«/1a» Ha sTane 419), npouecc nepexonut Ha 3tanbl 406 u 408, 1 3aTeM MPOLECC 3aKAHIHBAETCSL.

[0148] Korna usmepeHHOe 3HaYeHUE HampsoKkeHus Huoke, yeM «Vo» («Her» Ha srtame
419), npouecc nepexoaut Ha 3tan 420. BeimonHenue npouecca Ha stanax 420 u 422 sBisercs
TaKUM >K€, Kak BBINNOJHEHue mnpouecca Ha stamax 320 m 322, mod3TOMy HX ONHCAaHHE HE
npusogurcs. Cnenyer oTMETUTh, YTO mocie 3Tana 422, ompeneneHue Ha stane 404 Moxer
BBIMOJIHATHCS 0€3 OXKMOaHUsi OOHAPY KEHUs BIIBIXaHHSI ITOJIb30BaTeNs Ha sTarne 402.

[0149] Takmm obOpasom, mnpu BbmonHeHHH mnpouecca 400, Gmok 106 ympasneHUs
ONpPENENSET, sIBJSETCS JIU HEAOCTATOYHBIM KOJNYECTBO UCTOYHUKA a3PO30JIs, C UCIOIb30BAHUEM
NEePBOrO ONOPHOIO YCJIOBHUS, OCHOBAHHOIO HAa IE€PBOM 3HAYEHUM HAINPSDKEHHUS U BTOPOM
3HaYeHUH HarpspkeHus (3tam 414) u BTOPOM OMOPHOM YCJIOBHH, OTIMYAIOIIEMCS] OT IEPBOTO
omopHoro ycnosus (3tam 419). Korma mepBoe onmopHOe yCIOBUE yAOBJIETBOPSIETCS] MHOXKECTBO
pa3, WK BTOPOE ONOPHOE YCIOBUE YAOBJIETBOPSIETCS MEHBIIEE YHUCIIO pa3, YeM MHOXKECTBO pas,

Oomok 106 ympaBieHuss oOmpenensier, YTO KOJWYECTBO MCTOYHHUKA Aa’3pO30Jisi  SIBISIETCS
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HEJOCTAaTOYHBIM. BTOpOMYy OMNOpHOMY VYCJIOBHK) YAOBJIETBOPUTb TPYAHEE, 4YEM MEPBOMY
ornopHoMy yciosue. Takum oOpa3om, BbinonHeHHe mnporecca 400 conep:KuT IBYXCTYIIEHYATHIH
KPUTEPUI ONpPENENICHHUs], YTO JOIMYCKAET HEMEMJICHHOE ONPENENICHHE, SIBISIETCS HEAOCTaTOYHBIM
KOJIMYECTBO a3PO30JIsA, U MOBBIIIAET Ka4e€CTBO a3p030JbHOro ycrpoicrsa 100.

[0150] B mpumepe, korza B KadecTBE BTOPOIO 3HAYEHUs HAMPSIKEHUS UCIOJIB3YEeTCs
3HAUEHUE HANpsDKEHMs], MOJAaBaeMOro Ha Harpy3ky 132, mepBoe OMNOpPHOE YCIOBHE MOKET
COCTOSITh B TOM, YZOBJIETBOPSIET JIU [IEPBOMY ITOPOTY BTOPOE 3HAUEHHE HANPsKeHUs (Harmpumep,
BTOPOE 3HAYCHUE HANPSDKEHUs HAXOIAUTCS HA YPOBHE He HIKE «V1») B TO BpeMsi, KOr/ia epBoe
3HAYEHHE HAIMPSDKEHHs] PEryJIUpPyeTcs, 4YTOObl MMETh IOCTOSHHOE 3HAYEeHUE, WJIH B TOM,
YAOBJIETBOPSIET JIM BTOPOMY MOPOTY 3HAUYEHUE DJIEKTPUUECKOrO COMPOTUBJICHUSI HArpy3ku 132,
BBIBEJICHHOI U3 MEPBOr0 3HAYEHHsI HAMPSDKEHUS] U BTOPOTO 3HAYEHUS] HANPSDKEHUs, (HarmpuMmep,
3HAYEHHUE HJIEKTPUYECKOTrO CONMPOTHUBJICHHs] HAXOAUTCA HAa YPOBHE HE HIDKE 3aJJaHHOrO Iopora
R;). Korna B xadecTBe BTOPOro 3HAUEHHs HANPSDKEHUS MCIOJB3YETCsl 3HAYCHUE HANPSOKEHUS,
MOAABa€MOr0 Ha Harpy3ky 132, BTOpOo€ ONOpPHOE YCJIOBHE MOXKET COCTOATb B TOM,
YIIOBJIETBOPSIET JIU BTOPOE 3HAUEHHE HAIPsDKEHUs Mopory, Oosiee BBICOKOMY, YeM IEpBBIH
MOPOT, WIH B TOM, YIOBJIETBOPSIET JIU 3HAYEHUE 3JIEKTPUIECKOrO CONMPOTUBIICHUs HArpy3ku 132
nopory OoJiee BBICOKOMY, Y€M BTOPOH IOPOT.

[0151] B mpumepe, koraa B KayecTBE BTOPOTrO 3HAUEHUS HANPSDKEHUS HCIOJIb3YETCS
3HAUEHHE HaNpsHKeHUs, MOJAaBa€MOIr0 Ha ILIYHTHUPYIOIIMN pe3uctop 212, mepBoe OMOpHOE
YCJIOBHE MOKET COCTOATh B TOM, YJIOBJIETBOPSIET JIM BTOPOE 3HAYEHHUE HAMNPSDKEHUs] MEPBOMY
nopory, (Harnpumep, BTOPOe 3HaUEHHE HaNpsDKEHUs] HAXOAUTCS HAa YPOBHE He BbIe «V(») B TO
BpeMsl, KOrJja IepBO€ 3HAYEHHE HANPSDKEHUS pPEryJHpyercsi, 4YTOObl HMMETh IIOCTOSHHOE
3HAQ4YEHUE, WIK B TOM, yAOBJIETBOPSIET JIM 3HAYEHUE HJIEKTPUUECKOrO CONPOTUBIIEHUS] HAIPY3KH
132, BbIBEZICHHOE U3 NEPBOrO 3HAYEHUS HANPSKEHUS] U BTOPOTO 3HAYEHUs HANPSDKEHMsI BTOPOMY
nopory, (Harnpumep, 3HaueHHe 3JIEKTPUIECKOrO CONPOTUBJICHUSI HAXOAUTCS] HA YPOBHE HE HUXKE
3ananHoro mnopora R;). Korma B kauecTBe BTOPOro 3HAU€HUs HAIPSDKEHUS HCIIONIB3YETCS
3HAUEHHE HaINpsDKeHUs, MOJaBaeMOro Ha IIYHTUPYROIMN pe3uctop 212, BTOpoe OMOpHOE
YCJIOBUE MOXKET COCTOSITb B TOM, YIOBJIETBOPSET JU BTOPOE 3HAYEHHUE HAIPSKEHUS IMOPOry
HIDKE, 4Y€M MepBbli IOpPOr, WIM B TOM, VYAOBJIETBOPSET JIM 3HAYEHUE 3SJIEKTPUUECKOIO
CONPOTHUBIIEHUs HArpy3Kku 132 nopory Bellle, 4eM BTOPOH MOPOT.

[0152] B BapuanTe BbinonHeHus npouecca 400 Ha ¢ur. 4, stan 419 MOKET BBIOIHATHCS
panbiie stana 414. To ects, 6ok 106 ynpaBieHHsT MOKET OBITh BBITIONHEH C BO3MOXKHOCTBIO
ONpEeNEeNeHNs], BBINOJIHAETCS JIM BTOPOE ONOPHOE YCJIOBHE, A0 ONPEAETIEHUs, BBIIOJIHAETCS JIH
NepBOE OMOPHOE YCIOBHE.

[0153] B nmpumepe, korma BTOpOE OMOPHOE YCIOBHUE YAOBIETBOPSIETCS, U ONPEAENIETCS,
YTO KOJMYECTBO MCTOYHHKA a3PO30JIs SBISETCA HENOCTATOYHBIM, 050k 106 ynpaBieHus: MOKET
BBINIOJIHUTH, II0 MEHBIIEH MeEpe, YTO-TO OAHO M3 MPEKpaLIeHUs MOAAYU BJIEKTPUYECKON
MOLTHOCTH u3 ucTouyHuKa 110 muraHus B Harpy3ky 132 wim yBenOMIIEHHs MOJb30BaTENs, O€3
ONpeaeNeHus], YAOBIETBOPSETCs JIU NIEPBOE ONOPHOE YCIOBHE.

[0154] @ur. 5 sBusiercst OJNOK-CXEMOH IMOCIEAOBATEIHPHOCTH OMNEpaluil MPUMEPHOTO
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BBIMIOJIHEHMsI TIPOLIECCA ONPEAENEeHNUs, SBJSETCS JIM HEAOCTaTOYHBIM KOJIMYECTBO HMCTOUYHHKA
a’3p030J1s1, B COOTBETCTBHH C APYTMM BAPHAHTOM OCYILIECTBIIEHHS HACTOSIIErO H300pETEHHS.

[0155] Beimonuenue npouecca Ha stanax 502-514 u 518-522 Ha ¢ur. 5 sABuseTcs: TaKUM
Ke, KaK BBIIOJIHEHHE npouecca Ha sTanax 302-314 u 318-322 Ha ¢ur. 3, mo3ToMy HUX ONHUCAHUE
HE TIPUBOAUTCH.

[0156] Ha stame 514, korna u3MepeHHOE 3HAUC€HUE HAINPSIKEHHs, KOTOPOE SIBISIETCS
3HaUEHHEM HaIpsDKeHUs, I0AaBaeMoro Ha Harpy3ky 132, okaseiBaercs Hipke, dyeM «V» («Her»
Ha sTane 514), mpouecc nepexonut Ha dtan 516. Ha stane 516, Gnok 106 ympaBieHusi He
cOpachIBaeT CYETHOE 3HAUEHHUE, HO YMEHBINAET CUeTHOe 3HayeHue. Hampumep, koraa cueTHoe
3HaYeHHE Tepes MpoueccoM Ha starne 516 paBHO 2, 6ok 106 ynpaBieHUs MOXKET YCTaHOBHUTH
CUETHOE 3HAa4YeHHE PaBHBIM | IyTeM yMeHbIIEeHUs CUeTHOro 3HaueHus Ha 1. Crenyer OTMEeTHTb,
YTO B CJy4ae, KOIla B Ka4eCTBe M3MEPEHHOI'0 3HAUYEHMs HaNpsKEHUs HCIONb3YeTCsl 3HaUeHHe
HAIpPsDKEHUs, MOJAaBaEMOr0 Ha IIYHTUPYIOIUMHM pe3ucTop 212, xorna HU3MEpeHHOE 3HAueHHE
HanpsokeHus npesbimaet «V» («Her» Ha atane 514), mpouecc nepexoaut Ha stam 516.

[0157] Utak, mpu BbimosHeHNH mporecca 500, OIOK ympaBIeHHUS MOXKET COXPAaHSTh
YHUCJIO pa3, KOrAa yAOBJIETBOPSETCs MEPBOE YCIOBHUE, WM YUCIO Pas, KOraa yAOBJIETBOPSAETCA
BTOPOE YCJIOBUE, U YMEHBbLIATh YUCJIO Pa3, KOTAa He YIOBJIETBOPSETCS EPBOE YCIOBUE, WU HE
yIIOBJIETBOPSIETCS BTOpOE ycioBHe. TakuMm oOpazoMm, mayke KOrna YCJIOBHE YIOBIETBOPSIETCS
TOJNBKO OJWH pa3 IO MPUYMHE BPEMEHHOIO BBICBIXaHUs yAepxkusaroliero ysna 130 wumum
no00HOH MPUUNHE, TOYHOCTD ONPEAETIeHHs TOCIIE STOr0 MOXKET 00eCIIeINBATHCS.

[0158] B mpumepe, aspozonpHOe ycTpoiictBo 100 MOXKeT BKIIFOUATh B Ce0sl COENMHUTEID,
KOTOPBIN JOINyCKaeT NMPUCOEANHEHUe/oTcoeanHeHne kapTpumka 104A, Bkirogaomero B ceds
Oomok 116A xpaHeHus, WIM BCTaBKy/U3BJeUeHHe a3po3ojieoOpasyromero usgenus 104B,
BKJIIOHAIOIIEro B ce0st MaTepuai-Hocutesb 1 16B aspo30is, u KOTOpbIH AonyckaeT oOHapy KeHne
npuUcoeqHeHne/oTcoeanHenue kaptpumka 104A unn asposoneodpasyromero usznenus 104B.
Hanpumep, asposonbHOe ycrpoiictBo 100 Moker BriIo4arb B ceOst  pu3MyuecKuit
NEePeKIIoUaTeNlb, MPUMEHSEMbIH I BbIIIEONHCAHHBIX MPUCOEAUHEHUS U OTCOCOUHEHMUS,
MarHUTHBIH J€TEKTOPHBIA y3€J, KOTOpPbIi OOHApy’KWBAaeT MPUCOCOMHEHHE M OTCOSNUHEHHE U
T.1.. Biiok 106 ynpasienus Mmoxker obnanate GpyHkuen ayreHrudukannn uneHtudukaropa (ID)
kaptpumka 104A wnu asposoneodpasyromero usnenust 104B. Biaok 106 ympaBieHuss MOXKeT
OoOHapy:KUBaTh MPUCOCIUHEHHE U OTCOenuHeHne kapTpumka 104A umn a’spo30s1eodpasyromero
mgemusi 104B Ha OCHOBaHMM TOro, 4YTO (U3NYECKHH MEPEeKJIoYaTelb ObUI TPUBENEH B
JefCcTBUe, MAarHUTHBbIM JEeTeKTOPHBIH y3el Ompedeius U3MEHEHHe MAarHUTHOrO —IOJs,
uneHTu(UKaTOp MpUKpersieMoro kaprpumka 104A wim asposoneodpasyromero u3nenus: 104B
U3MEHWICS,, WM 4ero-to mnonodHoro. bnok 106 ympaBieHuss MoxkeT OBITh BBIOJHEH C
BO3MOJKHOCTBK) COXPAHEHHsI YUCJIA Pa3, KOIAA YAOBJIETBOPSIETCA NMEPBOE YCJIOBUE, WM YUCIA
pas3, Korja yAOBJIETBOPSIETCA BTOPOE YCIOBHUE, U YBEJIIMUEHHUS YUCa pa3, Koraa KapTpumk 104A
wi  asposoniecOpasyromee m3penue 104B  mpucoemuusitoTcss kK coenuHuTeNmo. B maHHOM
npuMepe, korma kaptpumk 104A wumm asposoneodpasyromiee usnenne 104B 3amensiercs,

CUCTHOC 3HAUCHUEC YMCHbBINACTCA. COOTBGTCTBGHHO, OTCYTCTBYET HeO6XO)_II/IMOCTb B riep€aayc 1o
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HAacJNeACTBY  CUETHOrO  3HAYeHWs,  XpaHsmerocs  And  kaprpumka  104A  umwm
asposonieobpasyromero usnenust 104B, mepexm 3aMeHOH, BCJIEACTBHE Yero TOYHOCTH
orpeneNneHus Ui HoBoro kapTpumka 104A umm HoBOro asposzoneodpasyromero usaenus 104B
MOBBILIAETCS.

[0159] B BblmeonucaHHOM MpHUMEpPE, MOXHO TOJNy4aThb HACHTU(UKAIIMOHHYIO
UH(OPMALIMIO WU TIPEIABICTOPHIO UCTIONB30BaHUs KapTpumka 104A wmu a3po3oneodpasyromero
usnenusi 104B 3apganHbiM cniocoOom. biok 106 ympaBieHHsi MOXKET ONpPeAeUTb, CIEAYET JIH
YMEHBLINTD BBIIIECOMUCAHHOE YHUCIIO Pa3 HA OCHOBAHUW UACHTU(PHUKAIIMOHHON HH(pOpMALIUU WIN
MPEIbICTOPUM UCTIOB30BaHUs KapTpumka 104A wnu asposoneodpasyromero usnenus 104B,
KOTOpBIi(0e) TmpucoenuHsercss K coeauHuTento. Hampumep, korma kaptpumk 104A  wmm
asposoneodpasyroriee usnenre 104B 3aMeHseTCs HOBBIM KApPTPUIKEM WJIM U3NEJHEM, CUETHOE
3HauU€HHE MOXHO YyMeHbLIUTb. (COOTBETCTBEHHO, TOT ke KapTpumk 104A umm To ke
asposonieobpasyromee usngenve 104B mpucoemuHSATCS CHOBA, YUCIO pa3 He cOpachIBaeTCs,
BCJIE/ICTBHE Y€ro TOUHOCTb ONpPEeeIeHUs 1 JAHHOTO KapTpUKa MMOBBILIAETCS.

[0160] @ur. 6 siBisieTcst ONOK-CXEMOH MOCIEAOBATEIPHOCTH OMNepaluii MPUMEPHOTO
BBIMIOJIHEHMSI TPOLIECCA, BBIMOJHSAEMOrO, KOTja MaTTepPH BJbIXAaHUS IOJb30BAaTeNs SBISETCS
HEOKHaeMbIM NaTTEPHOM, B COOTBETCTBUM C BapUaHTOM OCYILECTBIEHMs] HACTOSLIEro
uszobperenusi. [Ipouecc Ha Gur. 6 MONXKET BBITOJHATBCA HA JIOOOH MOAXOASINEH CTalaud TMpH
BBIITOJIHEHNH TIPOLIECCA COTJIACHO BAapHUAHTaM OCYIIECTBJIEHHsS HACTOSINEro H300peTeHus,
KOTOpBIE ONMCaHbl Ha ur. 3-5.

[0161] Ha stane 602, 6ok 106 ynpaBneHus: u3MepsieT NaTTePH BABIXAHUS MOJIb30BATENI
C MCIIOJIb30BAHNUEM JIaTUYMKA MOTOKA, AATYMK JIABJIECHUS MK MOAOOHOTO JaTYHKa.

[0162] IIpouecc nepexonut Ha sTan 604, u 010k 106 ynpaBieHus: OnpeaenseT, IBIseTcs
JIM U3MEPEHHBIN MaTTePH BAbIXaHHUS HEOXKUAAEMbIM NATTEPHOM Babixanus. Hanpumep, 6ok 106
YIIPABJIEHUSI MOXKET BBINOIHATh ONPEAENCHNUE MOCPENCTBOM CPABHEHUsI U3MEPEHHOrO MaTTepHa
BIIbIXaHMsI C HOPMAJIbHBIM IaTTEPHOM BJbIXaHMs, XpaHUMbIM B namsatu 114. HopmanbHblii
NATTEPH BIBIXaHHS MOXKET BKIIFOYATh B Ce0sl pa3IMYHbIC MATTEPHbI, H3BECTHBIC CIIECI[HATUCTAM B
OaHHON of0nacTw, BKIOHarOmue B cedsi rayccmaH u T.. biok 106 ynpaBieHusT MOXKET
BBITOJIHATE omnpeaeneHue 3tana 604 Ha OCHOBAHWU TOTO, OTKJIOHSIIOTCSI JIU BBICOTA U JJIMHA
XBOCTa H3MEPEHHOr0 MaTTepHA BABIXAHMS, WHTEPBAJ] MEXIYy BIbIXaHHEM U CIEAYIOLIUM
BIBIXaHUEM U T.II. OT HOPMaJIbHOTO 3HAYEHUsI B HOPMAJIbHOM NaTTEPHE BABIXaHMS Ha 3aJIaHHYIO
MIOPOTOBYIO BEJINYHHY.

[0163] Korma u3smepeHHBbIN MAaTTEPH BIABIXAHUS SIBJSIETCS HEOXKHIAEMbIM TMATTEPHOM
Babixanus («/la» Ha stame 604), mponecc mepexonut Ha 3tan 606. Ha stanme 606, 6ok 106
yIIpaBJI€HUs] MOXET MOBBIIATL CYETHBIE MOPOTH, NpuMeHsiemble Ha sTanax 304, 404 u 504. B
Ka4yecTBe aJbTepHATHBBL, ONOK 106 ympaBieHHsS MOKET HW3MEHSTh COCTaB BBINOJIHIEMOTO
MPOLIECCA TAK, YTO CUETHOE 3HAYCHUE HE YBEIMUMBAETCA Ha tanax 322, 422 u 522. B xayecTBe
anpTepHaTHBbl, OOk 106 yrpaBieHHs MOXKET YMEHbIIATh BEJIMYMHY HApPACTaHUS CYETHOTO
3HAYEeHUs], UCIIONIb3YEMYIO Ha sTanax 322, 422 u 522.

[0164] Korna u3MepeHHBIN NaTTEpH BABIXAHUS HE SIBJSIETCS HEOXKUAAEMBIM MATTEPHOM
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Babixanus («Her» Ha sTame 604), mpouecc nepexonut Ha stan 608. Ha stane 608, Gmok 106
yIIPaBJICHUs HE BBINOJHAECT U3MEHEHUs TapaMeTPOB HACTPOMKH, KaK BBINOJIHAET Ha yTamne 606.

[0165] HTak, B HacTOsAlEM BapHaHTE OCYLIECTBJICHUs, KOIJa IMEpPBOE YCIOBUE WIIU
BTOPO€ YCJIOBUE VYAOBJIETBOPSIETCA B COCTOSHMM, B KOTOPOM H3MEHEHUE BPEMEHHOU
NIOCJIEIOBATEIbHOCTH  3ampoca Ha 00pa3oBaHHE adpo30Jisi HE COOTBETCTBYET 33JaHHOMY
HOPMaJIbHOMY U3MEHEHHIO, 010K 100 ynpaBiieHust MOKET MOBBIIATh 33AaHHBIN MOPOT (CUETHBIH
HIOPOT), MOXKET YBEJIMYUBATH YUCJIO pa3 (CUETHOE 3HAUeHHE), MOXKET yYMEHbINATh BEJIUYHHY
HAapacTaHusl 4Yucia pa3 (CYETHOrO 3HAYEHHUs]) WM BBINOJHATb, YTO-TO mnonoOHoe. Takum
o0pa3oMm, 1axke KOrjia MepBoe yCIOBUE WM BTOPOE YCIOBUE YIOBIETBOPSIETCS, KOTA BABIXAHUE
MOJIb30BATENS SIBJSETCS HEPETYJSIPHBIM, HAIpUMeEp, B Clydae, KOIrJa JENaeTcs €IUHCTBEHHOE
BJIbIXaHHE B TEYEHHUE MJIUTEIbHOIO IEPUOAA BPEMEHM, B CJIy4ae, KOIrJa HHTEPBAl MEXAY
BIBIXaHUSIMH SIBJIIETCSI KOPOTKUM, MJIM B TMOJOOHOM CJIy4ae, TOYHOCTb ONPENEICHUs, SIBJISETCS
JI1 HEAOCTATOYHBIM KOJMYECTBO UCTOYHHUKA a3PO30J1Is, OBBIIAETCS.

[0166] B BblIEnpUBEAEHHOM OINMCAHUH, NEPBbIH BAPUAHT OCYIIECTBIEHUS HACTOSLIETO
n300peTeHust ObUT OIMHCAH KaK a’pO30JbHOE YCTPOWCTBO M CHOCOO MpHBENEHHs! B IeicTBHE
a’3p0o30JbHOrO ycrpoiictBa. OOHAKO, CleAyeT MOHMMAaTh, YTO HACTOsIIEe H300pETeHue, MpH
BBITOJIHEHNH TPOLIECCOPOM, MOXKET OBITh pEaJn30BAaHO B BHIE MPOrPaMMBI, KOTOpas
NPEANHCHIBAET MPOLECCOPY BBIMOJMHATH CIOCOO, WM B BHIE KOMIBIOTEPHO-YUTAEMOTO
HOCHTEJSI JAHHBIX, XPAHSIIIEro JaHHYIO IPOrpaMMy.

[0167] Bmopoii eapuanm ocywecmenenus

Kak omucaHo 1y mepBOro BapHaHTa OCYIIECTBJIEHUS HACTOSILErO H300peTeHus,
aspo3oibHOe ycrporicto 100, nmeromee koHpUrypauuu, u3odpaxenssle Ha ¢ur. 1A - ¢ur. 2
NPUBOJUTCS B IEMCTBHE B COOTBETCTBUHU C MPOLIECCOM, H300paKeHHbIM Ha ¢ur. 3 - ¢ur. 6, npu
UCIIOJIb30BAHUU KOTOPOrO MOXKHO OIPENENATh, SBISIETCS JIA HEAOCTATOYHBIM KOJUYECTBO
HCTOYHHUKA a3p030J1s, (OLEHUBATh OCTATOYHOE KOJINYECTBO UCTOYHHUKA a3PO30JIs).

[0168] CocrosiHMe, B KOTOPOM KOJHUYECTBO HCTOYHHUKA adPO30JIsi  SIBJIETCS
HEIOCTATOYHBIM, BKJIIOYAET B ce0s COCTOSIHME, B KOTOPOM MCTOYHHK a3pO30Jisi, XPAHSIIUICS B
Oomoke 116A XpaHeHHs, H3PACXOIOBAH, COCTOSHHE, B KOTOPOM HCTOYHHUK a’3pO30Jis,
yAEp>KUBaeMbIil B yaep:kuBaroLeM y3ie 130, BpeMeHHO U3pacXOo0BaH, U COCTOSIHUE, B KOTOPOM
UCTOYHHUK a3pO30JIsi, yAepKUBaeMbIl B a3po3ojeobpasyromem m3nenun 104B (matpone 104B),
M3pACXOJ0BaH, U MaTepuai-HocuTenb 1 16B a3po30s sSBAAETCS BBICOXIINM.

[0169] AbsposonmbHoe ycrpoiictBo 100 B COOTBETCTBHM C TMEPBBIM BAapUAHTOM
OCYIIECTBIIEHHs] HACTOSIEro u300peTeHusT uMeeT HeOOJbIIOe YHCIO HEOOXOAUMBIX
KOMITOHEHTOB M O0JIalaeT BBICOKOM TOYHOCTBIO OINPENENICHUS HETOCTATOYHOCTH HMCTOYHHUKA
a’po30Jis, M, CIEAOBATENbHO, MPEBOCXOAUT Aa3pO30JbHOE YCTPOWCTBO, BBINOJHEHHOE IO
TpaauLMOHHON TexHonoruu. OaHako, natuuk 112B anst uamMepeHus: HaNpspKEHUs, TOAaBaeMOro
Ha Harpy3ky 132, umeer npousBOACTBeHHOE OTkjoHeHue. Jatuumk 112A ans usmepeHus
BBIXOJJHOTO HAmNpspKeHHMss ucTOYHMKA 110 nuTaHus Takke HMMEEeT IPOU3BOACTBEHHOE
orkjaonenue. Kpome Toro, BbIXOAHOE HamnpsbkeHue ucToyHuka 110 nuraHusa B

HEYCTAHOBHUBILEMCS] COCTOSTHUM (COCTOSIHUM TOJSAPU3ALMN) UMEET TEeHACHLUIO (IYKTYHPOBATb.
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B xadecTBe MOMOSHHUTENBHON NPOONEMBI, HYKOAIOIIEHCS B PELISHWH, aBTOPbI HACTOSINEro
n300peTeHnst OOHAPYXKMIIM, YTO YIIOMSHYTbI€ IPOM3BOJCTBEHHBIE OTKJIOHEHMS OKAa3bIBAIOT
BJIMSIHUE HA TOYHOCTb OINpENeNIeHUsl adpo30JbHOro ycrpoiictea 100 nmo Hacrosiemy
n300perennto. Llenpro BTOpOro BapuaHTa OCYIIECTBJIEHUS HACTOSIIErO U300pETEHUs SIBJISETCS
CO3ZIaHHE adPO30JBHOTO YCTPOMCTBA, KOTOPOE PELIaeT JAHHYIO AOMOJHHUTENBHYI Mpoliemy,
YTO JOMNOJIHUTEIbHO IIOBBIIIAET TOYHOCTb ONPEAENEHUs, SBIAETCA JU HEAOCTATOYHbIM
KOJIMYECTBO UCTOYHHUKA a3PO30JIs.

[0170] basoBasi koHpwurypamusi a’po30jbHOro ycrpoiictea 100 B COOTBETCTBHH C
HACTOSIIUM BapUAHTOM OCYINECTBJICHUs SIBJISIETCS CXOMHOH C KOH(Urypauueil aspo30JIbHOTO
ycrpotictBa 100, m3o0paxkeHHOro Ha kaxnoit u3 ¢ur. 1A u ¢ur. 1B, u ¢ konpurypauueit cxemsl
200, uzobOpakeHHOH Ha ¢ur. 2.

[0171] AsposonbHoe yctpoiictBo 100 Bkimrouaer B ceds mcrouyHuk 110 mmraHus,
Harpy3ky 132, xoTopas BblAENA€T TEIJIO IOCJe MONY4YEHUs 3JIEKTPUYECKOM MOLIHOCTH W3
uctouHrka 110 mutaHus M pacnpUIsieT UCTOYHUK adpO30Jsi, UCHONB3Ysl TEIJIO, U B KOTOPOH
3HAQYEHUE DJIEKTPUYECKOrO COMNPOTHUBIIEHUS H3MEHSIEeTCS B 3aBUCUMOCTH OT TeMIepaTyphl,
nepByro nenb 202, WCHONB3yeMyr, 4YTOOBI BBI3bIBATH PACHBUICHHE HCTOYHHUKA a3PO30JI
Harpy3koii 132, Bropyro 1enb 204, UCIONB3YEMYI0, YTOOBI ONPENENsITh HAMPSDKEHHE, KOTOPOe
U3MEHSIeTCsl B COOTBETCTBUM C HW3MEHEHUSIMH TEMIEPAaTypbl HArpy3ku 132, BKIIIOYEHHYIO
napajuiesibHO nepBoi nenu 202 ¥ UMEIOUIYI0 3HAYECHHE BJIEKTPUYECKOrO CONMPOTUBIICHHUS! BBILLE,
YeM 3Ha4YeHHE JJIEKTPUYECKOro CONpOoTHBIeHHsA mnepBod wnenmu 202, Omok cOopa NaHHBIX,
KOTOPBIN MOJIy4aeT 3HAYEHUE HAMIPSDKEHUs, TOAABAEMOro Ha BTOPYIO Lenb 204, u Harpysky 132,
u gatuuk 112B wim 112D, KOTOpBIN BBIAAET 3HAYEHUE HAIPSDKEHUS, KOTOPOE HU3MEHSETCS B
COOTBETCTBUHM C HM3MEHEHHUsIMH TeMmIepaTypbl Harpy3sku 132. AsposonbHoe ycrpoiictso 100
MOXET WM HeT BKIrodaTh B cebst Onok 208 mnpeoOpasoBaHus, Hampumep, HMITYJIbCHBINA
npeoOpa3oBaTeb.

[0172] 3HaueHune conpoTuBIeHUST Harpy3ku (Harpesaressi) 132 MOKeT ObITh BBIPAXKEHO
CIeNYIOIUM 00pa3oM.

Rutr(Turr)=(VuTR*Rshun)/(VBaw- ViTr)

:(VBatt'Vshunt) XRspunt’V shunt

I'me «Rpyrr» sBIAETCA 3HAYEHUEM DBJIEKTPUYECKOrO COMPOTHUBIIEHUS HArpysku 132,
«Turr» o3Hauvaer Temnepatypy Harpy3ku 132, «Vyrgr» sBIS€TCS 3HAYEHUEM HAIPSKEHU,
MOAABAEMOro Ha Harpy3ky 132, «Rgyune? ABISETCA 3HAUCHHUEM BJIEKTPUUECKOrO COMPOTUBJICHUS
LIYHTHPYIOLEro pe3uctopa 212, «Vpay» O3HA4aeT BBIXOAHOE HANpsDKeHUWe HCTo4HuKa 110
MUTAHUSA, U (Vg SABISIETCS 3HAYEHUEM HAINPSDKEHUs, IOaBa€MOr0 Ha LIYHTUPYIOIIMM
pesuctop 212, Korma asposonpHOe ycrporictBo 100 Bkiarowaer B cebs Omok 208
npeobpazoBaHusi, «Vpu» SIBJISIETCS BBIXOOHBIM HampspokeHueM Ojyoka 208 mpeobpasoBaHus.
ITockonbKy 3HaY€HUE SJIEKTPUYECKOrO CONPOTUBIIEHUS HArpy3ku 132 u3mMeHsieTcs, pearupys Ha
U3MEHEHUs] TEeMIEPATypbl Harpy3ku 132, 3HaUY€HHE HANpPSDKEHUs, MOJAaBAEMOr0 Ha HArpys3Ky
132, Taxke M3MEHsAETCs, pearupysi Ha HW3MEHEHUs TeMmIeparypel Harpy3ku 132

CoOOTBETCTBEHHO, 3HAUYE€HUE HANPSDKEHUs, MOJABAEMOr0 Ha ILIYHTUPYHOIIMHM pe3uctop 212,
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TaKXe U3MEHSETCs, pearupysi Ha U3MEHEHUs] TEMIIEPaTypbl Harpy3ku 132.

[0173] Korma asposonbHOe ycrpoiictBo 100 He Britodaer B cebs Omok 208
npeoOpa30BaHus, BBIIEONUCAHHBIN OJIOK cOOpa JaHHBIX MOXKET ObITh JaTUUKOM 112A, KOTOpBIi
onpeaensieT BbIXOAHOE HamnpsbkeHre ucrounHuka 110 nuranusa. Korma aspo3onbHOE yCTPOMCTBO
100 Bkmouaer B cebs Omok 208 mnpeoOpasoBaHMs, YCTAHOBJIEHHOE 3HAUEHHE BBIXOIHOTO
HarnpspkeHus: O1oka 208 mpeoOpasoBaHMs, KOTOPOE PEryIupyercsi, YToObl UMEThb MOCTOSIHHOE
3Ha4YEeHHUEe, MOXKET XpaHUThCs B mamaATu 114. B nanHOM ciydae, 6510k cOopa JaHHBIX MOXKET OBITh
YCTPONCTBOM CUMUTBIBAHHUS, KOTOPOE CYUTHIBAET YCTAHOBJICHHOE 3HaU€HUE 13 maMsATu 114.

[0174] Bropas nenp 204 Bxmowaer B ceOs myHTHpyHOWWA pesucrop 212, wu
LIYHTUPYIOIIUI pe3ucTop 212 umeer M3BECTHOE 3HAYEHHUE 3JIEKTPUUECKOTO COIPOTUBJICHMSL.
Ilystupyromuii pesucrop 212 coenunen ¢ Harpyskoi 132 nocnenosarensHo. [atuuku 112B n
112D BBIIAIOT 3HAYEHUs] HANPSDKEHWH, IMOAABAEMBbIX HAa HArpy3ky 132 W IIyHTUPYHOIIUHA
pesuctop 212, COOTBETCTBEHHO, B BHJ€ 3HAYEHUN HANpPSIKEHUs, KOTOPBbIE WU3MEHSIOTCS B
COOTBETCTBUU C U3MEHEHUSIMU TEMIEPATypPbl HArpy3ku 132.

[0175] Kak ommcaHO 1t IEPBOTrO BapHAHTa OCYIIECTBICHUS! HACTOSIIETO N300pEeTEeHUs,
3HAQYEHUE HANPsDKEHMs], MOJABA€MOro Ha Harpysky 132 wim myHTHpyrOIui pesucrop 212,
MO>KHO HCTIOJIb30BaTh, YTOOBI ONPEAEIISATh, SBJSIETCS JIM HENOCTATOYHBIM KOJIMYECTBO HCTOYHHUKA
asposoist. Ilockonbky BTOpas uens 204, nucnosnpdyemas A NONYy4YeHUs] 3HAYEHUs] HANPsDKCHHUS,
BKJIFOUaeT B ceOs myHTupyoomuid pesucrtop 212, to BTOpas uemb 204 nMeeT 3HaueHUE
3JIEKTPUYECKOTO CONPOTUBJICHUS BbILIE, YEM 3HAYEHUE HJIEKTPUYECKOrO CONPOTUBIICHUS IEPBOU
tenu 202, uCoap3yeMoi it 00pa30oBaHHS a3 PO30JISL.

[0176] B HacTosleM BapuaHTE OCYIIECTBJCHHS MPEANOYTHTEIBHO, UYTOOBI
LIYHTUPYIOIIUH pe3uctop 212 umes 3HA4YE€HHE DJIEKTPUYECKOrO CONPOTUBJICHHs BBILIE, YEM
3HAYEHUE JJIEKTPUYECKOrO CONMpOTHBJIECHUs Harpy3ku 132, IlpenmoyrurensHO, YTOOBI
a3po30sbHOE yCTpoHCcTBO 100 M3Mepsso 3HaueHne HaNpsKEHUs], IOAAaBaeMOro Ha Harpysky 132,
¢ wucnonp3oBaHueM natunka 112B. 3Hauenme HampsokeHHs, KOTOPOE€ U3MEHSIETCS B
COOTBETCTBUM C M3MEHEHUsIMH TeMIlepaTypbl Harpy3ku 132, monydaercs Ha OCHOBaHUU
CPaBHEHHUsl 3HA4YEHUs ONOPHOIO HANPsDKEHHMsT W 3HAYEHMs] YCHJIEHHOTO HANPsLKEHMUs,
noJaBaeMoro Ha Harpysky 132. Jlanee mo TeKCTy, HACTOSIIMIA BapUAHT OCYINECTBIIEHUS] OyIeT
OMNMCAaH B CBSA3U C €r0 KOHKPETHBIMU IPUMEPAMH.

[0177] Ilpenmonaraercsi, 4TO HOpMajibHas Temreparypa paBHa 25°C, Temmeparypa
KMITeHUs1 UCTOUYHMKA a3po3osisd pasHa 200°C, u temneparypa Harpy3ku 132 pasna 350°C, koraa
BBITNIOJIHSAETCS] ONPENETICHUE, YTO KOJIWYECTBO HCTOYHHMKA a3pPO30Jid SIBJISIETCS HEJOCTATOYHBIM
(nmeperperoe cocrosinue). Korna nepexmovarens Q2 HAXOAUTCS BO BKIIOUYEHHOM COCTOSIHHH, H
BTOpast uenb 204 (QyHKUMOHUpPYET, 3HAUYEHHE TOKA, MPOTEKAIOINEro IO IIYHTHPYOIEMY
pesuctopy 212, copepskamemycst BO BTOpoil uenu 204, paBHO 3HaYECHHUIO TOKA, MPOTEKAKIIEMY
no Harpyske 132, koTtopas COeiMHEHAa C IIYHTUPYIOIUUM PE3UCTOPOM 212 mocnenoBaTeNnbHO.
3Ha4yeHne Toka lgx mpy 3TOM MOXKHO BBIPA3UTh CIENYIOIIUM 00pa3oM.

I2=V ou/(Rutr(THTR)+Rstunt)

I'ne «Vou» sABASIETCA 3HAYEHUEM HANPSKEHUs, MTOAABAEMOr0 Ha COCTABHOM PE3UCTOD,
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00pa3oBaHHBIN MIYHTUPYIOLINM pe3ucTopoM 212 u Harpy3koil 132, KOTOpble COeAMHEHBI IPYT C
ApyroM mnocnenosarenbHo. Crenyer OTMETHTb, YTO, KOIZa a’po3ojbHoe ycTpoiictBo 100 He
BKJIFOUaeT B ceOs 0ok 208 mpeoOpazoBanus, «Voy» COOTBETCTBYET BBIXOIHOMY HAIPSHKEHHUIO
ucrounuka 110 nuranus. Kpome Toro, xoraga asposonbHoe ycTpoiictBo 100 Biimouaer B ceOs
omok 208 mnpeobpaszoBaHusi, «Voy» COOTBETCTBYET BBIXOAHOMY HampsikeHutro Onoka 208
npeoOpaszoBanus. PasHocte Alg, mexny «lg» mpu HopManbHOH Temmeparype u «lgr» B
HIeperpeToOM COCTOSIHIH BBIPAYKAETCSI CIIEAYIOIUM 00pa3oMm.

AIQZZVout/ (RHTR(TR.T4)+Rshunt)'vout/ (RHTR(Tdelep.)+RShunt)

I'me «Ryr(TR.1)» SIBISIETCS] 3HAYEHUEM CONIPOTUBIIEHHUS HATPY3Ku 132 mpu HOPMAaJIbHOM
TeMmepaTrype, H <<RHTR(Tde1ep.)>> SIBJIIETCSI 3HAUYEHHEM COMPOTUBJIEHUST Harpy3ku 132 B
TeperpeToM CocTosiHuu. B kadectBe mnpumepa, korma Veu=2,0 B, Rymr(Trr)= 1 Owm,
Rutr(Taetep.) = 2 OM, 1 Rgyun= 199 Om, TO Al,=0,05 MA. Kpome TOro, BLIMUCIEHHOE 3HAYEHHE
Iga(r 1)) TOKA, IpOTEKArOIIEro BO BTOpOil nenu 204 mpu HOpMaJbHON Temmeparype, pasHo 10,00
MA. BrbruncieHHOe 3HaueHUe IQZ(Tdelep.) TOKa, MOpoTeKaromero BO BTopou uwenu 204 B
MEPErPETOM COCTOSTHUU PaBHO 9,95 MA.

[0178] B nannom npumepe, HanpskeHUS Vnund TrT) U Vipund Taelep.), MORaBaeMble Ha
LIYHTUPYIOIIUN pe3ucTop 212 B COCTOSIHMM NPU HOPMAIbHOW TEMIEpaType U MEeperpeToM
cocrosinun, pasuabl 1990,00 MmB u 1980,05 MB, coorBercTBenno. Paznocts AV gyl MexTy
IBYyMsl HanpspbkeHusMH coctasisier 9,95 mB. C gpyroit croponsl, HanpsbkeHus Vyrr(TrrT) U
VHTR(Tdelep_), No/laBaeMble Ha Harpy3ky 132 B COCTOSSHUM NpU HOPMAJbHOW TEMIEpaType U
neperperom cocrosinuu, pasabl 10,00 MB u 19,90 MB, cootrBercTBenno. Paznocts JAVypg[
MEKIY ABYMsl HaNpsDKEHUsAMU cocTasiisier 9,90 mB.

[0179] ®ur. 7 wuuocTpupyer KOHQUIYPALMIO CXEMbI [JIsI TOJYYEHHUs 3HAuYeHHs
HAIPSDKEHUs, KOTOPOE U3MEHSIETCsl B COOTBETCTBUU C M3MEHEHUSIMU TEMIIEpaTypbl HArpy3Ku
132, B coorBercTBUM C BapuaHToM ocymectiaeHus. Cxema 700 m3oOpakeHHas Ha ¢ur. 7,
BKJIFOUaeT B ceOst kommaparop 702, aHanoro-uugpoBoii npeodpasosarens 704, yeunutenu 706 u
708 u ucrounuk 710 onopHOro HampsH>KEHUs], B TONOJHEHHE K nepBoi nenu 202, BTOPOH Lenu
204, nepexmouatensm Q1 u Q2, wyHTHpYIOIIEeMy pe3uctopy 212, Harpyske 132 u gatdukam
112B u 112D, xotopslie popmupyroT yactb cxemsl 200, n3o0pakenHoi Ha ¢ur. 2. Cxema 700 He
00s13aTeNIbHO TOJKHA BKIJIFOYATh B ceOst 00a natyuka 112B u 112D, u Tpedyercs TONbKO, 4TOOBI
cxema 700 Brmouana B ceOs sroOoi u3 nmatumkoB 112B u 112D. Cxema 70 Takxke He
00s13aTeNbHO AOJDKHA BKIIFOYaTh 00a ycumurens 706 u 708, u Tpedyercst TONbKO, 4TOOBI cXeMa
70 BrurOUaeT B ceOs1 000t u3 yeunmreneit 706 u 708.

[0180] B cxeme 700, korma ¢yHKIHOHHpPYeT BTOpas nenb 204 (TOK IpOTEKaeT, Kak
NIOKA3aHO CTPEJIKON), Pa3HOCTh (AHAJOrOBOE 3HAYEHHE) MEXAY OMOPHBIM HAIMPSDKEHUEM Ve
(aHAJIOrOBBIM 3HAYEHHEM) Ha BBIXOJE€ MCTOYHMKA mMuUTaHus 710 u HampsokeHHeM (aHaJOrOBBIM
3HaYeHHEM), MOJAaBaeMOe Ha IIYHTHPYIOLHMH pe3ucrop 212 wmmm Harpysky 132, momywaercs
komnaparopom 702. 3HadeHHe HaNpsDKEHUs, KOTOPOE W3MEHSETCS B COOTBETCTBUHU C
U3MEHEHUSIMU TeMIlepaTypbl Harpy3ku 132, momnydaercss npeoOpa3oBaHHEM pa3HOCTU B

udpoBoe 3HAYCHHE C HUCIOJB30BaHHEM aHajoro-uudposoro mpeodpazosarens (ALIL) 704.
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OmnopHoe HarnpspkeHHe Vier MOXKET OBbITh YCTaHOBJIEHO NpubmusutenbHo paBHbM 5,0 B. Ilpu
CPaBHEHMM C JaHHBIM OIOPHBIM HANpsDKEHUEM, NPEANOYTUTENbHO, 4YTOOBl 3HA4YEHHE
HaIpPsDKEHUs], MTOAaBaeMOro Ha LIYHTUPYIOLUMU pe3uctop 212 unu Harpysky 132, ycuiauBaioch
70 3Ha4eHUsl 3Ha4eHHe, OJM3KOro K OMOPHOMY HampsDKeHHIO. B maHHOM mpuMmepe, MOCKOJIBKY
HaIpsDKEHUE, I0JaBaeMO€ Ha UIYHTUPYHOLIUN pe3uctop 212, HaXOAuTCss B AMANa3OHE OT
1980,05 MB mo 1990,00 mMB, TO BO3MOXHBII KO3((UILMEHT yCWJIEHHs Al CPAaBHEHHS C
OIIOPHBIM HAIpPsDKEHHEM, MPHUOIN3UTENbHO, paBeH AByM. COOTBETCTBEHHO, pa3HOCTh 9,95 MB
MEXKAY NMOAABAEMbIM HAIPS)KEHUEM B COCTOSIHUM MPU HOPMAJIbHOU TEMIEPaType U NOJaBaAEMbIM
HANPSKEHHUEM B MEPErpPeTOM COCTOSTHHH TaK)Ke YCHIIMBAETCS, MPUOIU3UTENBHO, TOJBKO B JBA
paza. HampoTuB, NOCKOJIbKY HaNpsbKeHUE, MMOJaBaeMO€ Ha Harpy3ky 132, HaxomuTcs B
nuanaszoHe ot 10,00 MB 1o 19,90 MB, To BO3MOKHBIH KO3(PHUIHEHT YCHUIEHUS ISl CPABHEHHUS C
OMOPHBIM HAIpspKeHHeM, NnpuOam3uTeabHo, paBeH 200. CooTBETCTBEHHO, pa3sHOCTh 9,90 MB
MEXAY NMOAABAEMbIM HAIPSKEHUEM B COCTOSIHUM PU HOPMAJIbHOW TeMIEpaType U NOAaBAEMbIM
HANPSDKEHUEM B TIEPETPETOM COCTOSIHUHM TaKXKe€ MOXKET YCHJIMBATBHCS, MPUONU3UTENsHO, B 200
pa3. COOTBETCTBEHHO, TOUHOCTb MPOBEAEHHUS PA3INYUsl MEXAy COCTOSHHUEM IpPU HOPMaJbHOMN
TEMIIEpaType U MEeperpeTbiM COCTOSHUEM, KOIJa HU3MEpsIeTCs HalpsDKeHHe, MOAAaBaeMoe Ha
Harpy3ky 132, okasblBae€TCs BbIIIE, Y€M KOIZA H3MEpSAETCs HANpsbKeHHe, MOJaBaeMOe Ha
myHTUpyromuil pesucrop 212. CoOOTBETCTBEHHO, U3MEPSETCs HaINpsiKeHHe, MOoJaBaeMoe Ha
Harpysky 132, 4TO MOBBIIIAET TOYHOCTb ONPEAEIECHUs HEAOCTATOYHOCTH UCTOYHUKA a3PO30JIs.

[0181] B mpumepe, aspo3onbHOoe ycrpoiictBo 100 Brmouaer B cebs Omok 208
npeoOpasoBaHus, KOTOPBIM Mpeodpa3yeT BBIXOAHOE HampspkeHue ucTouHuka 110 muranus u
nojaer npeodOpa3oBaHHOE BBIXOAHOE HAmpsKeHHWEe Ha BTOpyro nemb 204 u Harpysky 132. B
JaHHOM ciy4ae, OJOk cOopa AaHHBIX MOXKET MOJydYaTh 3aJaHHOE 3HAYEHHE BBIXOAHOTO
HarnpspkeHus: Onoka 208 mpeoOpa3oBaHust B TO BpeMsl, Korna Bo BTopoil nenu 204 mporekaer
Tok. Hanpumep, 6510k cO0pa maHHBIX MOXKET MOJIy4aTh 3alaHHOE 3HAYEHUE, XPAHUMOE B IAMSTH
114. B COOTBETCTBUM C AAHHOW KOH(QHUryparmed, OTCYTCTBYeT HEOOXOAMMOCTb B HU3MEPEHHUH
HaIpPsKEHUs], OJJABAEMOT0 Ha BCIO CXEMY, TOCPEICTBOM JATUHKA.

[0182] B mpumepe, 6ok 208 npeoOpa3zoBaHus BKIOYEH MEXIY Y3JIOM C 00Jiee BBICOKHM
HaIpPsDKEHUEM U3 y3JI0B, K KOTOPBIM MOACOEAMHEHbI nepsas nenb 202 u BrOpas uenb 204 u
uctounuk 110 nmuranus. Takum obpaszom, 610k 208 npeoOpazoBaHusl PACIOIOKEH MePE MePBOM
nenbro 202 s oOpa3oBaHUs a>po30Jisi U BTOPOH wembro 204 nmisi M3MEepeHUs] HampsKEHUS.
CoOTBETCTBEHHO, HAIPsDKEHUE, MOAaBaeMoe Ha Harpys3ky 132, MOXET TOUHO peryJupoBaThCs
TaK’K€ BO BpeMsi OOpa3oBaHMsA a’pO30Jis, BCJIEACTBHUE 4YEro CTAOWMIM3MPYETCS BIBIXaeMbIH
apOMaTUYECKUH KOMIIOHEHT W T.I., CONEPKAIIUHCS B a3po30iie, 00pa3yeMoM a3pO30JbHBIM
yctporictsoM 100.

[0183] B kauectBe mnpumepa, Omok 208 mpeoOpa3oBaHUs SBISETCS WMITYJIbCHBIM
crabmmm3aTopoM (MOHIKAIOLINM NpeoOpa3oBaTesieM), KOTOPbI MOXKET CHIDKATh M BBIIABaTh
BXOAHOE HampspkeHue. M3 uucna ctaOuin3aTopoOB HCIONB3YETCS UMIYJIBbCHBIA CTa0MIN3aTOP,
4YTO TOBbIIAET 3>PPEKTUBHOCTh NpeoOpa3zoBaHus HampsbkeHus. Kpome Toro, 3to MOXer

npeaoTBpaliaTbh nogavy U30BITOYHOTO HaIllpsPKCHUS Ha CXEMY. CnenyeT OTMETUTD, YTO, YTOOBI
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BbI3BaTh (PyHKUMOHMpOBaHHE mepBoi mernu 202, Onmok 106 yrpaBieHHs] MOXET YIPAaBISThH
omokom 208 mpeoOpazoBaHMA TakKMM 00pa3oM, YTOOBI UMIYJIbCHBIM CTAOWUIM3AaTOpP, KOTOPBIM
apnsercs Onokom 208 mpeoOpa3zoBaHMs, MNpeKpamiag KOMMYTALMIO M BbIAaBaJl BXOIHOE
HamnpspKeHUe Kak ecTb, 0e3 ero npeodpasosanus. biok 106 ynpasnenus ynpasnser O6gokom 208
npeoOpa3oBaHsi B, TaK HA3bIBAEMOM, PEXHME MPSIMOrO IOAKJIIOUEHHs, YTO OOeCrednBaeT
OTCYTCTBHE MEPEXOAHBIX MOTEPb U KOMMYTALMOHHBIX NOTeph B Ojoke 208 mpeobpa3oBaHus u
noBbIaeT 3((PEKTHBHOCTD HCIONB30BAHUS HJIEKTPUYECKOH MOLTHOCTH, HAKOIUIEHHOHW B
ucroyHuke 110 nuranus.

[0184] B mpumepe, 6ok 116A xpaHeHHs, KOTOPBI XPaHUT HCTOUHHUK a’PO30Js, U
Harpy3ka 132 moryt comepxxatbcs B Kaptpumke  104A,  KOTOpBI  MOXKHO
COEIUHSTH/Pa3beIUHATh C adPO30JbHBIM ycTpoiicTBoMm 100, yepes coemunurens. C npyroi
cTopoHsl, Aatuuk 112B He copepxutcs B kapTpumxe 104A 1 MOXET copepKarbCsi B OCHOBHOM
kopyce 102. To ectb, matuuk 112B MokeT OBITb BBINOJHEH C BO3MOJKHOCTBHEO BBITAYH
3HAYEHUs] HANPSDKEHMs], MTOAaBaeMOro Ha Harpysky 132 M coenMHMTENb, B Ka4eCTBE 3HAYCHUS
HAIpPsDKEHUs, KOTOPOE€ U3MEHSIETCs] B COOTBETCTBUU C W3MEHEHUSIMU TEMIIEpaTypbl HATPY3KH
132. Tem caMmbIM MOXKHO CHU3UTh CTOMMOCTh OJJHOPA30BOTO KapTpumka 104A.

[0185] B mpumepe, wmarepuan-Hocurenb 116B a3’po3omsi, KOTOPBIM yaep>KUBaeT
UCTOYHUK a3pO030Jisi, MOXKET COAEpPXkKaThCs B a’rpososieodpasyromem m3genuun 104B, koropoe
SIBJISIETCS.  BCTAaBJISIEMbIM/M3BJIEKAEMbIM B/U3  a3po30sibHOE/TO ycTpoiictBo/a 100. C  nmpyroi
cropoHsl, matuuk 112B He comepkurcsa B aspososneobpasyromem m3penun 104B u mosker
coaepKaTeCsl B OCHOBHOM Kopriyce 102. Tem caMbiM MOKHO CHU3UTb CTOMMOCTB OJTHOPA30BOI0O
asposoneodpasyromero usnenusi 104B.

[0186] [amee mo TekcTy OyAer pacCMaTPUBATBCS 3HAUYEHHE OSJEKTPUUYECKOTO
CONPOTHUBJIEHHUS LIYHTUPYIOLIETO pe3ucTopa 212 B HACTOSALIEM BapUAHTE OCYLIECTBICHUS.

[0187] Korna 3HaueHue 3JIEKTPUUECKOrO COMPOTUBJIEHUS IIYHTUPYIOIIEro pPEe3UCTOpa
212 cIUIIKOM BEJUKO, TOK MOYTH HE MPOTEKAET, KOrJa U3MEPSIIOTCS 3HAUEHUsI HAMPsLDKEHUM Ha
Harpyske 132 u myHTUpyromeM pesuctope 212 u 3HaueHus1 X CONpOTUBJIEHUN. B pesynbrare,
3HAYeHUE TOKA TepseTCs B IMOTPELIHOCTH AaTdyuka. B pesynbrare, yCIOXHSAETCS TOYHOE
M3MEPEHNE 3HAYCHUS HANIPSDKEHMS M 3HAYEHUs] COPOTUBJICHUS.

[0188] [Mnsg WCKIFOYEHHs] BBIIICONMMCAHHOW MPOOJEeMbl, B MpPUMEpe, 3HAYCHHE
3JIEKTPUYECKOTO COMPOTHUBJICHHSI IIYHTUPYIOIIErO pe3ucTopa 212 (1 HampsiKeHHe, MoaBaeMoe
Ha BCIO CXE€MY, U 3HAYEHHE HJIEKTPHUUECKOTO CONPOTHUBIICHHS HArPY3KH 132) MOKHO YCTaHOBHTD
Tak, 4TOOBl TOK, MMEIOIIMHA BEJIMYHMHY, KOTOpas IOMyCKAEeT MPOBENEHUE PAa3IUYH MEKAY
COCTOsSIHMEM, B KOTOPOM TOK IIPOTEKAeT BO BTOpOH uenu 204, U COCTOsIHUEM, B KOTOPOM TOK He
MPOTEKaeT BO BTOPO Lenu 204, uMen Takoe 3Ha4eHHe, MPU KOTOPOM TOK MPOTEKAET BO BTOPOH
nenu 204, Takum o00pa3oMm, 3HAYCHHE SJIEKTPUYECKOrO COMPOTHUBJICHHS IIYHTHPYIOIIETO
pesucropa 212 mMeer Takyr BEJIMYMHY, YTO BBIXOAHBbIE 3HaueHus natuuka 112B m nmatumka
112D ne Tepsitorcss B myme. COOTBETCTBEHHO, 3TO MOXKET MPEIOTBPATHTH OIIHOKY
ONpPENEEeHUs], SIBJIIETCS JIU HEAOCTATOUYHBIM KOJIUYECTBO HCTOYHUKA a3PO30JIS.

[0189] Korma wucrounmk 110 mnurtanust cpabaTbiBaeTCs, BBIXOAHOE HANPSLIKEHUE
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ucrounrka 110 nuranHus takxke cHuxkaercs. COOTBETCTBEHHO, KOraa (YHKIMOHHPYET BTOpPas
uensb 204, 3HaUueHHE TOKA, MPOTEKaroLero B0 BTopon uenu 204, ymensiaercs. Kpome toro, B
cily4ae, Korja HanpsbkeHHe UCTOYHMKA 110 mutaHus paBHO HaNpSKEHUIO OKOHYAHUS pa3psIKu
(ocratouHoe komudecTBO 0%), KemaTenbHO, YTOOBI BBIXOJHBbIC 3HaueHUs natynka 112B wu
natuuka 112D umenu Takyro BeIMYUHY, IPU KOTOPOH BBIXOAHBIE 3HA4YeHMs natuuka 112B u
natuuka 112D ne Tepsitorcs B muyme. C HaHHOH LeNbIO, B IPUMEpeE, 3HAUEHUE DJIEKTPHUECKOTO
CONPOTHUBJIEHHS IYHTHPYIOIIEro pe3uctopa 212 (u HanpspkeHue, MoJaBaeMoe Ha BCIO CXeMY, U
3HAYEHHE SJIEKTPUYECKOTO COMPOTUBJICHUS HArPy3KH 132) MOKHO YCTAaHOBUTH TakK, YTOOBI TOK,
UMEIOIINNA BEJIMYMHY, KOTOpas [OMYCKAeT IPOBENECHHME pa3IM4uusl MEXIy COCTOSHHEM, B
KOTOPOM TOK IPOTEKAaeT BO BTOPOM uenu 204, U COCTOSSHUEM, B KOTOPOM TOK HE IIPOTEKAET BO
BTOpOM Lenu 204, uMen Takoe 3Ha4eHue, MPU KOTOPOM TOK MPOTeKaeT BO BTOpoil uenu 204, B
cly4ae, KOrja HanpsbkeHue UCTo4HMKa 110 muranus paBHO HANPSKEHUIO OKOHYAHMS PA3PSAKH.
3TO MOXKET MPEeNOTBPATHTH OMIMOKY ONPENENEeHUs, SBJISETCA JIM HEIOCTATOYHBIM KOJHYECTBO
VCTOYHMKA a3PO30JIsl.

[0190] Kak onmcaHo BbIIe, a3po30sibHOE yeTpoicTBO 100 MOXKET BKIIFOYATh B cedst OJIOK
208 npeobpazoBaHusi, KOTOPBIH peodpa3yeT BBIXOJHOE HamnpsKkeHne nctounuka 110 nutanus u
nojaeT npeoOpa3oBaHHOE HANpPsKEHUE Ha BTOPYHo nerb 204 u Harpy3ky 132. B naHHOM ciyyae,
3HAYEHHE SJIEKTPUYECKOTO COMPOTUBJIEHUS LIYHTHpYROWEro pesucropa 212 (u HampspkeHHe,
NOJIaBa€MO€e Ha BCIO CXEMy, U 3HaUEHHE HJIEKTPHUECKOrO CONPOTUBIIEHNS HArpy3ku 132) MOXKHO
YCTAHOBHUTDH TaK, YTOOBI TOK, UMEIOIIUIN BEIMYHHY, KOTOpasi AOMYCKAET NMPOBENECHUE Pa3IHUUs
MEXAY COCTOSIHUEM, B KOTOPOM TOK NMPOTEKaeT BO BTOpoU nenu 204, U COCTOSIHUEM, B KOTOPOM
TOK HE MPOTEKaeT BO BTOpOoU Lenu 204, uMmes Takoe 3Ha4eHue, IMPU KOTOPOM TOK MPOTEKAET BO
BTOpOil memm 204, B ciydae, KOraa BbIXOAHOE HampspkeHne Omnoka 208 mpeoOpasoBaHus
nopaercs Ha BTOpyoo wLemb 204 u Harpysky 132. DTO MOXeT NpenoTBPaTUTh OLIMOKY
ONPENEIIEHUs], SIBJIIETCS JIM HEAOCTATOUHBIM KOJIUYECTBO UCTOYHUKA a3PO30JIs.

[0191] B mnpumepe, 3Ha4YeHUE 3JIEKTPUUYECKOTO COMPOTHBJICHUS IIYHTUPYIOIIETO
pesucropa 212 (u HampspKeHHE, MOJABAEMOE Ha BCIO CXEMY, U 3HA4YeHHE 3JICKTPUYECKOTO
COTPOTHBJIEHUs] HATPYy3KH 132) uMeeT Takoe 3HAYEHHE, YTO TOK, UMEIOIINH BEJTHYUHY, KOTOpas
NONYCKAaeT MPOBENEHUE PA3IN4usl MEXKAY COCTOSTHUEM, B KOTOPOM TOK INPOTEKAET BO BTOPOH
uenu 204, U COCTOSIHMEM, B KOTOPOM TOK HE IPOTEKaeT BO BTOpoM uenu 204, uMmeer Takoe
3Ha4YeHue, NMPU KOTOPOM TOK NpOTeKaeT BO BTOpoH uenu 204, B ciaydae, KOrga Temieparypa
Harpy3sku 132 sBiseTcs OOCTHMXKUMOM TeMIepaTypoH, TOJNBKO TOr[a, KOrga KOJUYECTBO
UCTOYHUKA a’3pO30Jis1 SBJSIETCS. HENOCTATOYHBIM. JTO MOXKET TPEAOTBPATUTH OLIMOKY
ONpeNeNeHus], 1ake B COCTOSIHUYU, B KOTOPOM TOK IOYTH HE MPOTEKAET U3-3a HEIOCTATOYHOCTH
HCTOYHHKA a3PO30JIsl.

[0192] Korpma 3HaueHue 3JEKTPUUECKOTO COMPOTHUBIIEHUS LIYHTHPYIOLIETO PE3UCTOpa
212 saBnsAeTcs CAULIKOM HU3KHM, B Harpy3ky 132 momaercst syiekTpudecKkass MOIIHOCTH BBILIE
HeoOXOIMMOH, KOraa 3HaUeHHE HAIpPsDKEHHs Ha Harpyske 132 m3mepsieTcst ¢ UCIONb30BAHUEM
BTOpOi menu 204, 4TO MOKET BbI3BaTh OOpa3oBaHHE a’po30Jid. B maHHOM ciydae, MCTOYHHK

a’p030J1s1 pacxonyeTcst 0e3 MOJb3bL.
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[0193] [Hnst peuieHWs BBINEONHUCAHHONW MpoOOJIeMbl, B MpUMepe, 3HAYCHHE
BJIEKTPUUYECKOTO COMPOTHUBJICHHSI IYHTUPYIOIIETro pe3ucTopa 212 (1 HampsiKeHHe, MoaBaeMoe
Ha BCIO CXE€MY, U 3HaYEHHE HJIEKTPHUECKOr0 CONPOTHUBIIEHHUS HArpy3ku 132) MOXKHO YCTaHOBUTH
TaK, 4TOObI O0ecrneunBaTh TAKO€ 3HAUEHUE, MPU KOTOPOM B HArpy3ky 132 momaercst TOJBKO
HJIEKTPUYECKasi MOLIHOCTb, HEOOXOAMMas Ul TEIUIOBOH MHEPLMOHHOCTH HAarpysku 132, B TO
BpeMsi, KOrja TOK IIpoTekaeT BO BTopoill uenu 204, B napyrom mnpumepe, 3Ha4deHUE
3JIEKTPUYECKOrO CONPOTUBIIEHHS LIYHTUPYIOLIEro pe3ucropa 212 (M HanpspkeHHe, MofaBaeMoe
Ha BCIO CXEMY, U 3HAYEHHE HJIEKTPHUUECKOrO COMPOTHUBIICHHS HATPY3KU 132) MOKHO YCTaHOBHTD
TaK, 4TOOBI 00ECTIeYnBaTh TAKOE 3HAYEHHE, TIPU KOTOPOM Harpyska 132 He oOpa3yer aspo30Jisi B
TO BpeMsi, KOrja TOK NpoTekaeT BO Bropoil wuenu 204. JlaHHBIE KOHPHUrypamuu MOTYT
NPEAOTBPATUTH OECTIONEe3HOE PACXOJOBAHNE HCTOYHHIKA a3 PO30JIs.

[0194] B kauecTBe mpumepa, MPUMEHUTENBHO K a3p030JIbHOMY yCTpoicTBy 100A Oynet
paccMaTpUBaTLCs 3HAYECHHE 3JIEKTPUYECKOTO CONPOTHUBJIEHUS IIYHTUPYIOLIEro pesucropa 212,
IpU KOTOPOM B Harpy3ky 132 momaercst TOJBKO 3JIEKTPUYECKash MOIMHOCTb, HEOOXomumast st
TEIUIOBOM MHEPLMOHHOCTHU HAarpy3ku 132, B TO BpeMs, KOra TOK NMPOTEKAET BO BTOPOH LEMU
204. Bo-niepBbIxX, KONU4eCTBO Teria Q, HeoOXOAMMOTO AJIsl TETUIOBON MHEPLIMOHHOCTH HArPY3KH
132 B equHUIYY BpEMEHH, BBIPAXKAETCS CIETYIOIUM 00pa3oM.

Q=(Myick X Cyick) (T p-ATwick)

+(mcoilxCcoil)X(TB.P.'ATcoil)

+(Miiguia X Criguia) X (T p.-ATliguia)

30ech  «Myjck», «Meoi» M «Myjguig» SBJSIOTCS  MAacCaMd  UCTOYHUKOB  adpO30JIs,
yAep:KuBaeMbIX B yaepkusaromem ysie 130, Harpysku 132 u yaepxkuarouiero ysna 130,
coOTBETCTBEHHO.  «Cyick», «Ceoipp U «Ciiguig» ABJIAIOTCA  YIEIbHBIMH  TEIJIOEMKOCTSIMHU
HUCTOYHUKOB a3pO30Ji, YAEPKUBAEMBbIX B yiaepxkuparomeMm ysne 130, Harpysku 132 u
yaepxusaromero ysna 130, coorBeTcTBeHHO. «-ATyi», «-ATei» M «-ATiigui» O3HaYaroT
CHIDKEHUSl B €IMHHUIY BPEMEHU TeMIepaTypbl yaep:kusarowero ysna 130, narpysku 132 u
yaepxuparomero ysna 130, coorserctBeHHO. Kpome Toro, «Tpp» siBiasercs temmeparypoi
KUIEHUs] ICTOYHUKA a3PO30JIs.

[0195] Cnemyer oTMeTuTbh, 4TO, HJii OPOCTOTHI, BCe 3HaueHUs] «ATyic», «AT.p» #
«ATjiquig» MOXHO cuuTaTh OAHMM 3HadeHueM AT. «Q» B JaHHOM Clydae BBIPAXKAETCS
CIeYIOIIHUM 00pa3oM.

Q=(myicx* Cwick+Meoit* CeoirtMiiquia Criguia) X (Te p.-AT)

Beipaxxenne B CkoOKax 3aMeHseTcsl BbeIpakeHHeM «XmxCx», m «Q» BbIpakaercs
CIEeNYIOIUM 00pa3oM.

Q:(ZmXC)X(TB.p.-AT)

[0196] Dnekrpudeckas MomHOCTE W, oTpebisiemasi B Harpy3ke 132 B TO BpeMsi, Koraa
TOK MPOTEKAET BO BTOPOH menu 204, BeIpaXkaeTcs CIeNyI0INUM 00pa3oMm.

W=VurrxIg2

:(Vout'vshunt)XIQZ

=(Vour-Ig2*Rshune) 12
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I'me «Vurr» sIBISI€TCA 3HAYEHHMEM HAINPSDKEHUs, NMOAABAEMOro Ha Harpysky 132, «Igo»
SIBJISIETCSl 3HAYEHUEM TOKA, MPOTEKAIOIIEro BO BTOPOH LENH, «Voy» SABISIETCS 3HAYEHUEM
HANpsDKEHUs, II0IaBa€MOr0  Ha COCTaBHOM pe3UCTOp, OOpa3OBaHHBIA LIYHTHPYIOIIUM
pesuctopoMm 212 u Harpy3kod 132, xOTOpbIE CO€OUHEHBI IPYr C APYrOM IOCIEAOBATENBHO,
«Vghun» SIBIISIETCSA 3HAUEHHEM HAIPSDKEHMs], MOAaBaeMOro Ha IIYHTHPYHOLUM pe3uctop 212, u
«Rghune» ABIAETCS 3HAYEHUEM 3JIEKTPUUECKOTO CONPOTUBJIEHUS IIYHTUPYIOIIETo pe3uctopa 212,

[0197] To ectp, ¢ uenblo obecrnevyenus, 4ToObl B Harpy3ky 132 momaBanach TOJBKO
SJIEKTPUYECKAas] MOIIHOCTb, HEOOXOAMMAsl IJIsl TEIUIOBOW WHEPLHOHHOCTH Harpy3ku 132, B TO
BpeMsi, KOTla TOK TMpoTekaeT BO BTopod uenu 204, HEOOXOIMMO YIOBJIETBOPUTH YCIOBHIO
CJIENYIOLIEro ypaBHEHUS.

W=Q

Korpa BbleonucaHHoe BBIpaKEHHE MOJACTABISAIOT B «W)» A MOJYYEHHUs], TEM CaMbIM,
3HAYEHUS 3JIEKTPUUYECKOrO CONPOTHUBIECHHS Ry WIyHTHpYHOIEro pesucropa 212, 3HadeHue
3JIEKTPUYECKOTO COTMPOTUBIICHUS Rghype BBIPAXKAETCS CIEAYIOLINM 00pa3oM.

(Vour- TR ghun) *192=Q

“Ropun?Ig2 +Voul=Q

Rstun=Voudlg2-Q/ Isz

=(Vou/ Vurr)*Rumr-(Rutr/ Vimr) *Q

CooTBeTCTBEHHO, TpeOyeTcs TOMBKO, YTOOBI 3HAUEHHE HJIEKTPHUYECKOTO COMPOTUBIICHUS
HIVHTUPYIOIIEero pe3ucropa 212 (u HampspkeHHe, MoJaBaeMoe Ha BCIO CXeMy, W 3Ha4YeHHe
BJIEKTPUUYECKOTO  COTNPOTHUBJICHUsT Harpy3ku 132) ObUIO  YCTAHOBJIEHO C  YCJIOBHEM
yIOBJIETBOPEHUS BBIIIECNIPUBEACHHOIO BblpakeHus. Cnenayer OTMETUTb, 4TO «Vyrr» MOXKHO
paccMaTpuBaTh Kak 3HaY€HHE, MOJIYUYEHHOE YMHOKEHHEM «Vu» Ha 3alaHHbIi K03((UIEHT
Menpuie, 4yeM 1. Kpome TOro, mockonbKy Ajsi AAHHOIO aHalIn3a MCMOJIb3YeTCs HJealbHast
MOJI€JIb, U BBIMOJHAETCS AllIPOKCUMALIUs, TO B BBILIEIIPUBEAEHHOE BbIPAKEHUE MOXKHO BBECTH
«*A» B KauecTBe MOMPABKH.

[0198] Ilepekmouarens Q1 CAyKUT ISl TOAKIIOYEHHS] W OTKJIFOYEHUS SJIEKTPUUECKON
npoBoauMmoctu mnepeoit nenu 202. Ilepexmouarens Q2 cuyXuT Ui MOAKIIOYEHUS MU
OTKJIFOYEHHUSI DJIEKTPUUECKOW MpOBOAMMOCTH BTopod wenu 204. B mpumepe, Omox 106
YIPABJICHUS] MOXET YIPABJIATh NepekiroueHueM nepekodareneid Q1 u Q2 takum obpaszom, 4to
nepexyouatens Q1 umeer Bpems BKIIOUEHHUS, IPOAOJDKUTENbHEE BPEMEHH BKIFOUEHUS
nepexmouatens Q2. Ilepuon BpeMeHHU (BpeMsi BKIFOYEHHUSI) C MOMEHTA, KOTAa MEPEeKIIFYaTesb
Q2 mnepekiroyaeTrcs BO BKJIIOYEHHOE COCTOSIHME, 10 MOMEHTa, Korja mnepekmouarens Q2
NEPEKITIOYAETCS B BBIKJIFOUEHHOE COCTOSIHUE, MOXKET ObITh MUHHUMAJBHBIM TMEPHOIOM BPEMEHH,
KOTOpBbI MOXeT oOecneunBarbcss Onokom 106 ympaBneHus. B COOTBETCTBHH € Takoif
KOH(Urypauuel, rnepuon BpPEMEHH, B T€UEHHE KOTOPOro mnepekirodarens Q2 HaxomuTcs BO
BKJIFOYEHHOM COCTOSIHUM [JIsl U3MEPEHMs HANPsDKEHMs] Ha Harpyske 132 uiau myHTUPYROIUEM
pesuctope 212, Oyner kopode, YeM MepuoJl BpeMEeHH, B TeUeHHEe KOTOPOro mnepexmodarens Q1
HAXOJUTCS BO BKJIFOUEHHOM COCTOSIHMM JJIsi 00pa3oBaHus aspo30iisi. COOTBETCTBEHHO, MOXKHO

npeaoTBPaTUTh Oecrojie3HOoe pacxoaoBaHUEC UCTOYHHUKA a3PO30JIs.
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[0199] B kauecTtBe mpumepa, a3po30JbHOE YCTPOMCTBO B COOTBETCTBUH C HACTOSIILUM
BAPUAHTOM OCYIIECTBIIEHHS MOXHO H3rOTAaBIMBaTh B COOTBETCTBHM CO  CIIOCOOOM,
BKJIFOUAIOLINM B Ce0sl CIIEAYIOIIHE 3TaIbL.

Ortan  ycTaHOBKM Harpy3sku 132, KkoTopas BblgenseT TeIUIO MpU MOIy4eHHUH
3JIEKTPUYECKOM MOIIHOCTU M3 MUCTOYHMKA 110 muTaHuMs M pacmbuIseT HUCTOYHUK a3pO30Ji,
UCIONB3Ysl TEIJIO, U y KOTOPOW 3HAYEHHE 3JIEKTPUYECKOrO CONPOTUBJIEHUS WU3MEHSETCsS B
3aBUCUMOCTHU OT TEMIIEPATYPHI.

Oran ¢opmupoBanus nepBoil nenu 202, UCMONb3yeMOH, YTOOBI BbI3BIBATH PACIBLIICHUE
MCTOYHMKA a3p030J1s Harpy3kou 132.

Oran popmupoBaHus BTOPOi Lenu 204 UCHoIb3yeMOl, 4TOObI ONpenesisiTh HaNpPsKEHUE,
KOTOpPO€ W3MEHSETCsl B COOTBETCTBUM C HU3MEHEHUSIMM TeMIepaTypbl Harpys3ku 132,
BKJIFOYEHHONW NapajienbHO nepBoll nenu 202 M UMEKOLEH 3HA4Y€HUE SJIEKTPUUYECKOro
CONPOTHUBIIEHUS BbILIE, YEM 3HAUYECHHE 3JIEKTPUYECKOrO CONPOTUBIIEHUs NTepBoi Lenu 202.

Ortan ycraHOBKH OJiOka cOopa [aHHBIX, KOTOPBIA IOJNy4aeT 3HAYCHHE HAIPSKEHHS,
MO/1aBa€MOro Ha BTOpYHo Lenb 204 u Harpysky 132.

Oran ycraHoBku naruuka 112B (wmm matumka 112D), kOTOpbI BbITAaeT 3HAYEHHE
HAIPsKEHUs, KOTOPOE U3MEHSIETCsl B COOTBETCTBUM C M3MEHEHMAMU TeMIIepaTypbl Harpy3ku 132

[0200] 7pemuit eapuanm ocywecmenenus

Korma koinmuecTBO HCTOYHMKA adpo3oiisd, XpaHsierocss B Omoke 116A xpaHeHws,
SBJIIETCSI HENOCTATOYHBIM, HEOOXOOUMO 3aMeHHTh KapTpumk 104A. AHanoru4Ho, korma
KOJINYECTBO HCTOYHMKA aj’po30Jisl, COAeprKalierocss B Marepuaie-Hocurtene 116B asposons,
SIBJIIETCS. HEOCTaTOYHBIM, HEOOXOIMMO 3aMEeHHTh a’po3osieodpasyromee usngenue 104B.
3Ha4yeHue COINpPOTHBIEHHs HarpeBaress (Harpysku 132), comepxkaiierocs B kaprpumke 104A
(wmm  asposogneobpasyromem usgenuun  104B), uMeeT MPOU3BOACTBEHHOE OTKJIOHEHHUE.
CootBercTBeHHO, ecnu s Beex KapTpumxkeil 104A HMCMONB3YIOTCA OAWHAKOBBIE MapaMeTphbl
HACTPOMKH (HApUMeEp, MOPOT, OTHOCSLIUICS K 3HAYEHHUIO COMTPOTUBJICHHS Harpy3ku 132, mopor,
OTHOCSLIMICS K 3HAYCHUIO HANpsDKeHUst Ha Harpyske 132, w T.m), 4rtoObl OmpenensiTh
HEJOCTATOYHOCTh MCTOYHUKA aj3p030Js, TO HEAOCTATOYHOCTb HMCTOYHUKA a3pO30Js HENb3s
ONpPENENATh ¢ BBICOKON TOYHOCTBK) B HEKOTOPBIX Clydasx. B NaHHOM ciydae, ¢ TOYKHU 3pEHUs
0€e30MacHOCTH, MOKET BO3HUKATh MpodJieMa ¢ TeM, YTO a’po30jbHOe ycTpoiicTBo 100 co3maer
HE)KEJIATEeIbHBIA PEKUM WIIM YTO-TO MONOOHOE. ABTOPBI HACTOSINErO HM300PETEHUS BbIABIIIN
Takylo TnpodieMy, Kak HOBYK mpobsemy. Llenmblo TpeTbero BapuaHTa OCYIIECTBJICHHUS
HACTOSIIETO M300pETeHUsl SBIACTCS peIleHHEe TaKkOW HOBOH mpoONeMbl W CO3/IaHUE
a3PO30JIbHOTO YCTPOWCTBA C JOMOJHUTEIBHO MOBBILIEHHON TOYHOCTBIO ONPEAENICHHUS], SABIISIETCS
JI1 HEOCTATOYHBIM KOJIMYECTBO HCTOYHHUKA a3PO30JIs.

[0201] @ur. 8 sBisiercst OJNOK-CXEMOH MOCIEAOBATEIPHOCTH OMNepaluil MPUMEPHOTO
BBINIOJIHEHMsI IPOLIECCA ONPENEICHUs] HEAOCTATOYHOCTH HCTOYHMKA a3p030Jis. B naHHOM ciyudae,
BCe JTambl OyayT OMUCAaHBbl Kak BbITIONHsIEMbIe OyiokoM 106 ympasienws. OmgHaKo, cienyer
OTMETHUTb, YTO HEKOTOPBIE U3 3TAIIOB MOTYT BBINOIHATHCSA APYTUM KOMIIOHEHTOM B a3PO30JIbHOM

yctporictee 100. Cnenyer OTMETUTb, YTO HACTOAIIWN BApUAHT OCYLIECTBJIEHHUS OIHUCAH C
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ucnonb3oBaHueM cxemsl 200, n3o0paskeHHON Ha Gur. 2 B Ka4eCTBE NMPUMEPA, HO CIIELUAINCTAM
B JaHHOW OOJAacTH TEXHUKH JOJUKHO OBbITh MOHATHO, 4YTO ONHCAHHE MOXHO JaThb C
UCTIOJNIb30BAHUEM JIPYrofl CXeMbl. JTO NPUMEHHMO K TOCJIEAYIOIIMM JPYTUM OJIOK-CXeMam
MOCJIEIOBATEIbHOCTEN ONepanui.

[0202] ITpouecc naumnaercs Ha starme 802. Ha srtame 802, Gmok 106 ympaBneHus
ompeznensier, OOHAPY)KEHO JM BIbIXaHHE IIOJb30BATENs, HAa OCHOBAHUHM WH(POPMALUH,
NOJIyYeHHOW W3 AaTUMKa [AaBJICHUs, JaT4MKa MOTOKa W T.m. Hanpumep, korma BBIXOIHBIE
3HAYEHHs YIIOMSHYTBIX JATYUKOB HEMPEPBIBHO M3MEHSIOTCS, Onok 106 ympaBieHUs: MOXeT
OTPENEeNUTh, YTO BIBIXaHHE TOJIb30BaTeNs ObLIIO OOHapykeHO. B kauecTBe anbTepHATHBBI, OJIOK
106 ynpaByieHUs] MOJKET OMPEAEITUTh, YTO BABIXAHUE MOJIb30BATENS ObLIO OOHAPYIKEHO, UCXOMS
U3 TOro, OblJIa HAa)KaTa KHOIKA JJIS 3aIyCKa OOpa3oBaHUsI adpo30Jis, U T.I1.

[0203] Korma ompenensiercs, 4To BAbIxaHHe Obwio oOHapyxkeHo, («a» Ha stane 802),
nporecc mnepexomur Ha 3tan 804, Ha strame 804, Omok 106 ympaBineHHs NepeKFOYaET
nepeximouatesib Q1 BO BKIIFOYEHHOE COCTOSIHUE, YTOOBI BBI3BATh (DYHKLIMOHUPOBAHHUE IMEPBOH
nenu 202.

[0204] TIpouecc mnepexomut Ha stan 800, m Omok 106 ympaBieHUs ONpeAeNsieT,
3aKOHYMJIOCH JIK BibIxaHue. Korma ompenensercs, 4To BAbIXaHue 3akoHYMIOCH («/la» Ha sTame
806), mporecc nepexonut Ha 3tar 808.

[0205] Ha stane 808, Omok 106 ympaBneHus nepeximodaer nepekimoudarens Q1 B
BBIKJTIIOUeHHOE cocTostHre. Ha stane 810, 6ok 106 ynpaieHus mepekIrovaeT MepeKodaTeb
Q2 BO BKIIFOUEHHOE COCTOSIHHUE, YTOOBI BBI3BATh (DYHKIIMOHHPOBaHUE BTOPOIt Lenu 204,

[0206] IIpouecc mepexoaut Ha stan 812, u Oxok 106 ynpaBneHus: BHIBOOUT 3HAYEHUE
conportusieHus Harpy3ku 132. Hanpumep, 650k 106 ynpaBieHust MOXKET ONPEAETUTh 3HAUSHHUE
TOKa, MPOTEKAIOIIEro BO BTOPOil enu 204, 1 BbIBECTH 3HAYEHUE CONMPOTUBIIEHUS HArpy3ku 132
N0 HAlZICHHOMY 3HAY€HUIO TOKA.

[0207] Tlpouecc mnepexomut Ha stan 814, u Onok 106 ymnpaBieHHs OMNpENENseT,
NPEBBIIAET JIM 3HAYEHUE CONPOTUBJEHUs Harpy3ku 132 3amaHHbii nopor. Ilopor moskHO
YCTAHOBUTH PABHBIM 3HAYEHUIO CONPOTHUBJIEHUS, KOIAA TeMIlepaTypa Harpy3ku 132 gocturaer
3aJaHHOM TeMIepaTypsl, MPEBBIIAOLIEN TEMIEPATYPy KUIEHHUs MCTOYHHUKA aspo3ons. Korma
OTIPENEeNAeTCs], YTO 3HAUEHUE COMPOTUBIICHUSI HArPpy3KH mpeBbimaet nopor («/{a» Ha stane 814),
nporecc nepexogutr Ha stan 816, u Omok 106 ympaBieHHs] ONpenenseT, YTO KOJUYECTBO
HUCTOYHHMKA a3p030Jis1 B a’3po30jbHOM ycTpoiictee 100 sBnsercss HemoctatounsiM. C apyroi
CTOPOHBI, KOIZ1a ONPEAENsAeTCs, YTO 3HAY€HNe CONMPOTUBIICHHs HATPY3KU HE MPEBBIIIAET MOpPOora
(«Her» Ha »sTtame 814), ompeneneHue, YTO KOJWYECTBO HMCTOUYHUKA ad3pO30Js  SBISETCS
HEJOCTATOYHBIM, HE BBIITOJIHSETCSI.

[0208] Cnenyer ormerutrh, 4Yro ¢ur. 8 WUIOCTPUPyeT mpuMep  oOIIei
MOCJIEOBATEIbHOCTH ONEpauuil il ONPEAENICHHUs], SIBJISIETCSl JIU HEAOCTATOYHBIM KOJUYECTBO
HCTOYHMKA a3pO30Jsi B a3pO30JbHOM ycTpoucTtse 100.

[0209] @ur. 9 sBasiercs rpadUKOM, MPENCTABISIOLINM IPUMEPHYIO 3aBUCHMOCTb MEXTY

3HAYEHHEM DJJICKTPUYECKOTrO CONPOTHUBJIEHUs M TEMIIEPATypPOM KaKAOW U3 HArpy3ok
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(marpesateneii) 132, H3rOTOBJIEHHBIX U3 OAMHAKOBOTrO MeTayula A. B OCHOBHOM, Temneparypa u
3HAYEHUE BJIEKTPUYECKOrO CONPOTUBJIEHHs HArpy3ku 132 HAXOAATCS B MNPONOPLUOHAIBHOU
3aBUCUMOCTHU. I1IOCKONBKY 3Ha4€HHE CONPOTHUBIIEHUS HArpy3ku 132 mmeer mpOU3BOACTBEHHOE
OTKJIOHEHHE, Kak TI0Ka3aHO Ha ¢urype, Harpy3ku 132 MOryT HMMeTb Takue 3HAYEHHS
conpotusyenusi, kak R, R; um Ry, kxoropele omnuyaroTcss apyr OT Apyra, Npu KOMHATHOM
temrieparype (Hampumep, 25°C). Korma wucnone3yror temneparypy 350°C B kauecTse
TEMIIEPATypPHOIrO Mopora Harpy3ku 132, KOTOpBIN SIBJIAETCS KPUTEPUEM Ul ONPENENEHH,
SIBJIIETCSL JIM HEJOCTAaTOYHBIM KOJHMYECTBO HMCTOUHHKA a’3pO30Jisi, KaK TOKa3aHO Ha ¢urype,
MOPOTM 3HA4YEHUN CONPOTUBJIICHUM HArpy30k 132, KOTOPBIM SBJISIOTCS KPUTEPUEM IS
ONpeneNeHus, IBJIAETCA JIU HEIOCTATOUYHBIM KOJIMYECTBO UCTOYHUKA a3p030JIsi, UMEIOT 3HAYCHUS
R’, Ry’ u Ry’, kOoTOpBIE OTAUYAOTCS APYT OT ApPyra.

[0210] Koudurypamuss aspo30JbHOTO YCTPOWCTBA B COOTBETCTBUU C HACTOSIIHM
BAPUAHTOM OCYILIECTBICHUS SIBJSIETCS, B OCHOBHOM, TaKOH K€, KaK KOH(QUTypaLuu
asposonpHOro ycrporictea 100, m3obpaxennoro Ha ¢ur. 1A u ¢ur. 1B, u cxemsr 200,
u3obpakeHHON Ha ¢ur. 2. B mpumepe, a3po30JbHOE YCTPOWCTBO BKIIFOYAET B CeOsl UCTOYHUK
110 nuranus, Harpy3ky 132, xoTopas BbIAENAET TEIJIO MOCJE MONY4YEHUs 3JIEKTPUYECKOU
MOIIHOCTU U3 UCTOYHUKA 110 nmuTtanus u pacneuiseT UCTOYHMK a3pO30Jisi, UCHOJB3Ysl TEIUIO, U
UMeEET XapaKTepUCTUKY TEMIEPaTypPHOU 3aBUCUMOCTH 3HAYEHUsI COMPOTUBIICHUS, MOKA3AHHYIO
Ha ¢ur. 9, coriacHO KOTOpPOW 3HA4YEHHE JJIEKTPUUECKOTO COINPOTHBIEHHS H3MEHSETCS B
3aBUCUMOCTU OT TEMIIEPATyphl, NaMATh 114, KOTOpast XpaHUT XapaKTEPUCTUKY TEMIIEpaTypHOU
3aBHCUMOCTH 3HA4Y€HMs CONPOTUBJICHHUS, NATYUK, KOTOPBIA BBIZAET 3HaueHHe (3Ha4YeHUe
3JIEKTPUYECKOTO CONPOTHUBIIEHMs, 3HAYEHHE TOKA, 3HAYEHHE HANpsDKeHUs WIH MOJ00HOe
3HA4YEHHUE), OTHOCALIeeCS K 3HAUYEHHIO COMPOTHMBJICHUS Harpy3ku 132, u ONOK ympasieHus,
BBIMOJTHEHHBIH C BO3MOYKHOCTBIO KaJMOPOBKU COXPAaHSEMOI XapaKTePUCTHKH TeMIlepaTypHOH
3aBUCUMOCTU 3HA4Y€HMs] CONPOTUBJIEHHS HAa OCHOBAHMM COOTBETCTBUSL MEXKIY BBIXOIHBIM
3HAYEHUEM JaTUYMKa U OLEHKON TeMIlepaTypbl Harpy3ku 132, COOTBETCTBYIOLIEH BBIXOAHOMY
3HAYECHUIO.

[0211] B cooTBeTcTBUU C HACTOSIIIUM BapHaHTOM ocyiiecTBieHus, PTC-xapakrepuctuka
(XapakTepHUCTHKA C TIOJOXKHUTEIBHBIM TeMIIEpaTypHbIM K03 duunentom) kaptpumka 104A (vnm
asposoneodpasyromiero usnenaus 104B) xanuOpyercs HA OCHOBAHHWH CBS3H MEXAY 3HAYEHHEM
3JIEKTPUUYECKOTO COMPOTHUBIIEHUS U TeMnepaTypoil Harpy3ku 132. CoOTBETCTBEHHO, Jake Koraa
cymecTByeT wuHAMBHAyanbHoe oTinune PTC-xapakrepuctuku kaptpumka 104A  (wmm
asposoneobpasyromero usgenuss 104B), PTC-xapakTepucTHKy MOXXHO OTKaquOpOBaTh a0
TouyHOoro 3HaueHus. Crenyer oOTMeTUTb, 4TO, Jaxe Kkorna Harpyska 132 umeer NTC-
XapaKTEPUCTHUKY (XapaKTEPUCTHUKY C OTPULIATEIbHBIM TeMIiepaTypHbM K03 durmrentom), NTC-
XapaKTEPUCTUKY MOKHO KaJIHOPOBAaTh TAKUM K€ 00pazoMm.

[0212] Dur. 10 siBasieTcst OJIOK-CXeMOH TMOCIENOBATEIbHOCTH OMNepaluil MPUMEPHOTO
BBINTOJIHEHHSI TIpOLiecca KAIUOPOBKH XapaKTEPUCTUKU TEMIEPaTypPHOH 3aBHCHUMOCTH 3HAYEHHS
CONPOTHUBJIEHUsI HArpy3ku 132, B COOTBETCTBUU C BAapUAHTOM OCYLIECTBIEHHUS HACTOSILLErO

n3o0peTeHus. B 1aHHOM ciyuae npeanonaraeTcs, YTo aypo30JbHOE YCTPOICTBO MO HACTOSIIEMY



47

BAPUAHTY OCYIIECTBJIEHUs] MMEET TaKyI0 XK€ KOH(UIypalHio, Kak a3pO30JIbHOE YCTPOHCTBO
100A, uzobpaxernnoe Ha ur. 1A, wim aspo3onbHoe ycrpoiicteo 100B, n3obpaskeHHOe Ha ur.
1B. Opnako, crienranyucTaM B TaHHOW OOJIAaCTH TEXHUKH JIOJDKHO OBITh MOHSATHO, YTO TAKOW Ke
IIPOLIECC MOXKHO MPUMEHSATD C PA3JIUYHBIMU a3PO30JbHBIMU YCTPONUCTBAMH, UMEIOLUMU JIpyTrHe
KOH(pUrypauuu.

[0213] IIpouecc Ha stane 1002 siBIsieTCSI TAKUM 3Ke, Kak mpouecchl Ha stamne 308 Ha ¢ur.
3, orane 408 Ha ¢ur. 4 u srane 508 Ha ¢Pur. 5 MO OTHOIIEHHIO K TEPBOMY BapHAHTY
ocywmecTtBiaeHuss. bnoxk 106 ympaBineHuss BBINOJNHSET YIOpaBI€HUE [Jsl  YBEAOMJICHUS
NoJIb30BaTeNss 00 OTKJIOHEHWH OT HOpMbl. Hampumep, Oiok 106 ympaBneHust naet KOMaHIy
Omoky 108 yBemOMIICHHUS! BBIOJHUTH TAKYK OMEPALMIO, KaK H3JIyuYe€HHE CBETa, OTOOpaKeHHE
uHpoOpMaLuy, reHepauus 3ByKa, BHOpauus. B naHHOM ciyuae, 1uisi 0Opa3oBaHUsI ad3po30iisi C
HCIOJb30BAHUEM  a3pOo30JIbHOrO  ycrpoiictea 100, monp30BaTenb JOJKEH OTCOCIHHUTH
kapTpumk 104A (umu asposoneodpasyromee usnenve 104B) u 3aMeHUTh HOBBIM KaPTPUIKEM.

[0214] ITpouecc nepexoaut Ha 3tan 1004, 1 6ok 106 yrpaBieHus BHIOIHIET IPOBEPKY
OTCOCOUHEHUs] IJIs1 OOHapykeHWs, Obul 5 oOTcoenuHeH KapTpumk 104A. B mpumepe,
a’po3onbHOe  ycTpoiictBo 100 Moxker BiimO4aTh B ceOsl  COEAMHHTENb, KOTOPBIM
MPUCOSTMHEHNE/OTCOSANHEHHE KapTpUAKa 104A 158105 BCTaBKY/U3BIICYCHIE
asposzoneobpasyromero wu3genuss 104B. bnok 106 ympaBneHuss MOXET KajauOpoOBaTh
COXpaHsieMble XapaKTEepUCTUKU TeMIepaTypHOH 3aBUCHUMOCTH 3HAu€HHUs COINPOTUBIIEHUS,
TOJIBKO TIpU OOHApY>KEHUU OTCOEAMHEHHUs KapTpumka 104A OT COeAMHUTENS WM M3BJICYECHUS
aspozonieobpasyromero usnenuss 104B w3 coemuHuTeNns. IJTO MOXKET MPEIOTBPAIIATh
BBINOJIHEHHE KAJTMOPOBKU B HETIOAXOSIIEE BPEMsI.

[0215] Takum oOpasom, Onok 106 ympaBieHHsT MOKET OMpPENeNUTb, CIEAyeT JIH
BBINOJIHATh KAJMOPOBKY, Ha OCHOBAaHHMM 3aJaHHOTO YCJIOBHS, O KaJMOPOBKH COXpPaHIEMOW
XapaKTePUCTUKH TEMIIEPATypPHOIl 3aBUCHMOCTH 3HA4YEeHHUS CONpOTHBIEHWs. B mpumepe, Onok
106 ympaBineHMsT MOKET COXPaHSATb 3HA4Y€HHE CONPOTUBJIEHUs KapTpumxka 104A,
OTCOCUHEHHOTO OT COCOUHUTENS, WIM 3HAYEHHe COINPOTHUBIICHUS a’po30J1e00pas3yroLero
m3aenusi 104B, W3BIIEUEHHOrO M3 COEAMHUTENA. BhIIEONnHUCaHHOE 3aJaHHOE YCJIOBUE MOXKET
3aKJIIOYAThCS B TOM, YTOOBI 3HAYEHUE COMPOTHUBIICHHUS, COXpaHeHHOoe B Osioke 106 ympasieHus,
OTJIMYAJIOCh OT 3HA4Y€HUs] COMPOTHUBJIEHUs KapTpumxka 104A, TOJBKO YTO MPUCOEIMHEHHOTO K
COEAMHUTEIO, WJIM 3HAUYEHUs] CONMPOTHBIIEHHs aspo3onieodpasyromero usnenus 104B, Tompko
YTO BCTaBJIEHHOIO B COEJUHUTENb. B Apyrom mpumepe, BBILIEONHUCAHHOE 3aJaHHOE YCJIOBUE
MOJKET 3aKJIF0YaThCSl B TOM, YTOOBI CKOPOCTh M3MEHEHHs 3HAYSHUsI COMTPOTHBIICHUS] KapTPUIKa
104A, nmpucoenMHEHHOTO K COEIMHUTENIO0, UM CKOPOCTh U3MEHEHUs 3HaUeHUs] CONPOTHUBIEHUS
asposonieodpasyromero m3aenusi 104B, BCTaBIEHHOrO B COEMUHUTENb, ObUTa HUXKE 3aJJaHHOTO
nopora B TO BpeMs, KOrja mnojada MOIIHOCTH B Harpysky 132 npopomkaercs. B naHHBIX
KOH(pUrypauusx, HeoOs13aTeNlbHast KaTMOPOBKAa MOJKET 3aIpelaThCsl B Clydae, KOTa KapTPHIK
104A wnmu asposoneodpasyromee usnenne 104B, koroperii(oe) Obu1(0) paHee oTcoenuHEH(O),
NPUCOEINHSAETCS] CHOBA, MJIM B MOJOOHOM ciyuyae. Kpome Toro, B mpumepe, BbILIEONHUCAHHOE

3aJaHHOC YCJIOBUE MOXCET 3aK/IIF0OYaTbCd B TOM, LITO6I:;I, UCXOAss U3 COOTBETCTBUA MEXKAY
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BBIXOAHBIM 3HAYEHHEM [aT4YMKa U OLIEHKOW TeMmepaTrypbl Harpy3ku 132, COOTBETCTBYROLIEH
BBIXOJJHOMY 3HAUEHHIO, BBINOJNHIOCH OINpEAENeHne, 4YTO TeMmmeparypa Harpy3ku 132
OLIEHUBAETCs HIDKe (DAKTUUECKOTO 3HAYEHMs, €CJIM  COXpaHsieMas XapaKTepUCTHKA
TEMIepaTyPHOH 3aBHCUMOCTH 3HAYEHHsI COMPOTUBJICHUS HE KaInOpyeTcs.

[0216] Ha »srtame 1006, Omok 106 ympaBieHus omnpenenser, OOHAPYKEHO JIH
orcoequHenne kaptpumka 104A (unm u3BIeYeHHE a’pososieodpasyroiero mnenus 104B),
UCXOJs U3 pesysbTara npouecca Ha stane 1004, Cnenyer orMeruTh, uTo Ha dTarne 1006, Gnok
106 ynpaBineHuss MOKET OMpeneNsaTh, OOHAPYKEHO JIM MmpucoeauHeHue kaptpumka 104A (wim
BCTaBKa a’posoyieodOpasyromiero usneius 104B), mocne orcoemuHeHus: kaprpumka 104A (vu
U3BJIEYEeHUsT adpo3ojieodpasyromero usnenus 104B). Kpome Toro, mpouecc MOKeT MmepexoauTh
Ha 3Tan 1008, ToMpKO TOrNA, KOraa ObUIo OOHAPYKEHO MpUcoeanHeHue KapTpumka 104A (vmm
BCTaBKa a’po3osieodpasyromero usnenus 104B).

[0217] Korna orcoenunenue kaprpumka 104A Opuio oOHapyskeHo («/la» Ha sTane 10006),
nporecc nepexoaut Ha 3Tan 1008. Ha stane 1008, 6ok 106 ynpasneHust Onokupyer mopaqy
NUTaHUs B Harpy3ky 132 B TeueHHe 334aHHOrO MepUojia BpeMEHU. 3aJaHHbIN NepUoj BpeMEeHU
MOJKET COCTaBJISITh, HATIPUMEP, NMEPHOA BPEMEHH, TOCTATOYHBIN JIs1 TOTO, YTOOBI TEMIIEpaTypa
Harpy3ku 132 crana KOMHaTHON TEMIIEPATY POl

[0218] IIpoumecc mepexomut Ha 3tan 1010, u Gmokx 106 ympaBieHHs NEpPEKITIOYAET
nepekmoydatesib Q2 BO BKIIOUEHHOE COCTOSIHHE. JTO BBI3BIBAET (DYHKIIMOHHUPOBAHHE BTOPOM
nenu 204.

[0219] IIpouecc nmepexoaut Ha 3Tan 1012, u 6ok 106 ynpaBieHus mosydaeT 3HAUYEHUE,
OTHOCSIIEEC K 3HAYEHUIO CONPOTUBIIEHUs Harpy3ku 132. Hanpumep, aspo30bHOE YCTPOMCTBO
100A MosxeT BKIIFOUaTh B ceOsl TAaTYMK TOKA JUIS ONpEAeIeHUs] 3HAYEHHs TOKA, MPOTEKAIOLIEero
Bo Bropoi unemu 204. bnok 106 ympasneHus MOXKET MOJy4YaTb 3HAUEHUE CONPOTUBIICHUS
Harpy3ku 132 1o 3Ha4eHUIO TOKA M 3HAYEHUIO HANPsDKEHUs, MOJydYeHHOMy aatyukoMm 112B. B
KaueCTBE AJIbTEPHATUBDBI, KaK OMMCAHO B CBSI3U C MEPBBIM BAPUAHTOM OCYLIECTBJICHUS], HA dTare
1012, Gmox 106 ympaBieHUss MOXKET IMOJy4aTb a 3HAYEHHE HAIMpPsUKEHHUsl Harpysku 132 ¢
UCIIONIb30BaHueM aatunka 112B.

[0220] IIpouecc mepexomut Ha stan 1014, u Omok 106 ympaBneHus: kKamuOpyer
COXPAHSAEMYHK) XapaKTEPUCTUKY TEMIIEPATypHONW 3aBUCHMOCTH 3HAYEHUS CONPOTHUBIICHUS AJIA
Harpy3ku 132. Hanpumep, npenmnonaraercsi, 4TO XapakTepUCTUKA TEMIEPATYPHOU 3aBUCUMOCTH
3HaueHus comnpotuBieHus 902, mokaszaHHass Ha ¢ur. 9, ObLIa COXpaHEHa B MAMSTH TEpen
BbInosHeHHeM mnpouecca 1000. Korga 3HaueHne conpoTUBIECHMs HArpy3ku 132 npu KOMHATHOU
TeMIiepatype paBHO R;, 3HaUEHHUIO COMPOTHBIIECHUS, MojiydaeMoMmy Ha 3tarme 1008, Gmok 106
YIPaBJICHUS] MOXET HCIONb30BATh XAPAKTEPUCTUKY TEMIIEPATYPHON 3aBUCHUMOCTH 3HAYEHUS
conporusyieHuss 904, BMECTO XapakTEPUCTUKU TEMIEPATYPHOM 3aBUCUMOCTH 3HAYEHHUS
conporussieHus 902 Ha sTane 1014.

[0221] Ha stane 1014, 6mok 106 ynpaBieHHss MOKET KaJuOpPOBATh TOUKY IEepECeUEHHs
COXpaHsAeMOHN XapaKTePUCTHUKU TEMIEpaTypHOI 3aBUCUMOCTH 3HadeHus1 conporusieHus (R, Ry

u R, B npumepe, nokazanHoM Ha ¢ur. 9). ITockonpky KaauOpyercs TONbKO TOYKA MepecedeHHsI
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PTC-xapakTepuCTUKH, TO €QUHCTBEHHOE, UYTO TpeOyeTcs, 3TO Nmojy4eHne HHPpOPMAaLUU TOJIBKO
00 OmHOW TOYKE 3aBHCUMOCTH MEXKAY 3HAYEHHEM COIPOTHBJIEHUS W TEMIIEPATypOH, HYTO
TIOTTyCKAeT YCKOPEHHE KaJIUOPOBKH.

[0222] B npumepe, aspozonbHoe ycTpoiictBo 100 MoskeT BKItoUaTh B ce0st 0a3y NaHHBIX,
KOTOPAasi XPAaHUT 3HAYEHUE SJIEKTPUUECKOrO CONMPOTUBIICHUs HArpy3ku 132 u oquH mapamerp us3
yrjla HaKJOHAa U TOYKHU NEPECEeYeHMs] XapaKTePUCTUKU TeMIIepaTypHOHU 3aBUCUMOCTU 3HAYEHUs
CONIPOTUBJIEHUS], COOTBETCTBYIOLIEH 3HAUYEHUIO DJIEKTPUUECKOrO CONPOTUBJICHHUS, IJs1 KaKIOTO
tuna Harpy3ku 132. bnok 106 ynpaBieHus MOXKET KajauOpoBaTh OAMH MapaMeTp U3 yrjia
HAaKJIOHAa W TOYKHM II€PECEYeHUs] XAPAKTEPUCTUKU TEMIEPATYpPHOH 3aBUCUMOCTH 3HA4YECHUS
COMPOTUBJIEHUS] IO BBIXOJHOMY 3HA4YEHUWIO naTyvka v Oa3e maHHbIX. Kpome Toro, Omok 106
YIPABJICHUS MOXKET KaJIUOpOBAaTh OPYroi MmapaMeTp M3 Yrjla HAKJIOHA M TOYKH TEePECeYCHUs
XapaKTePUCTUKU TEMINEPATypPHOU 3aBUCHUMOCTH 3HAYE€HHUs] CONPOTUBJIEHUS IO BBIXOJHOMY
3HAQYEHUI0 JaT4MKa W OAHOMY IIapamMeTpy W3 YIJIa HAKIOHA M TOYKHM IepecedeHust
KaJMOPOBAaHHON XapaKTEPHCTUKU TEMIIEPATyPHOW 3aBHCHMOCTH 3HAUEHUs] CONMpPOTHUBIEHHs. B
APYroM MpHUMepe, BBIIIEONHCAHHAs 0a3a JAHHBIX MOXKET PacIoNaraTbCsi CHapyKH a3pO30JbHOTO
ycrpotictBa 100, u 610k 106 yrpaBineHHs MOXKET MOJy4aTh HEOOXOAMMYIO HH(OPMALUH TI0
CBsI3U ¢ 0a301 JAHHBIX WU YEM-TO MOTOOHBIM.

[0223] B mpumepe, BbimeonucaHHass 0a3a JaHHBIX MOXKET XPAHHUTb 3HAYCHHE
3JIEKTPUYECKOTO COMPOTUBIICHUs] HArpy3Ku 132 mpu KOMHATHOM TeMIepaType WK TEMIIEPaAType,
IpU KOTOpO# obpasyercst a3po30Jib, APYrol mapamMerp U3 yriia HaKJIOHa U TOYKU MepPEeCcedeHUs
XapaKTePUCTUKU TEMIIEPATYPHOU 3aBUCUMOCTH 3HAYEHUs CONPOTUBIIEHUs, COOTBETCTBYIOLIEH
3HAYEHUIO 3JIEKTPUYECKOrO COMPOTUBIIEHUS, AJI KAXKIOrO TUIA HArpy3ku 132.

[0224] ITpouecc nepexonut Ha 3Tan 1016, u 6ok 106 ynpaBieHuss KOPPEKTUPYET HOPOT
Ribreshold 3HAYEHMsI CONPOTHBIIEHUS, WCIONb3YEMBIM Uil ONpPEAENEHUs, SBISIETC JIH
HEJJOCTATOYHBIM KOJMYECTBO MCTOYHHKA a’posons (Hampumep, stan 814 Ha ¢ur. 8). B
BBILICONMICAHHOM TIPpUMeEpE, 3HAYEHUE Ryresnold M3MEHsAETCS OT «R7» Ha «R1™».

[0225] Takum oOpaszom, B mpumepe, Onok 106 ymnpaBiaeHHs MOXeT KaauOpOBaTh
COXPAHAEMYHK) XapaKTEPUCTHKY TEMIIEpaTypHON 3aBUCUMOCTH 3HAY€HMs] CONPOTHUBJICHHMsS Ha
OCHOBAHUHU COOTBETCTBHSI MEX/y BBIXOJHBIM 3HAYEHHEM (3HAUEHHEM HANPSDKCHUsI, 3HAYCHUEM
TOKA, 3HAYEHHEM COIPOTHBJICHHS MM TOAOOHBIM 3HAYEHHEM) JaTUHKa 0 TOrOo, KaK Harpyska
132 obpasyer as’po3onb, W KOMHATHOU Temmeparypoi. Ilockompky PTC-xapakTepucTtuka
KaauOpyercss Ha OCHOBAaHMHM KOMHATHOW TEeMIepaTypbl, TOYHOCTH KanmuOpoku PTC-
XapPaKTEPUCTUKH MTOBBIIIAETCS.

[0226] Kpome Toro, B mpumepe, KOraa yCTaHABIMBACTCA 3aJaHHOE YCJIOBHUE, IIO
KOTOPOMY OIPENesIeTCsl, YTO TeMIIepaTypa Harpy3ku 132 paBHa KOMHATHOH Temmeparype, OJoK
106 ympaBieHUss MOXET KaluOpOBaTh COXPAHSIEMYIO XapaKTePUCTHKY TEMIepPaTypHOU
3aBUCHMOCTH 3HAQY€HMs] CONPOTUBIEHUS HAa OCHOBAHUM COOTBETCTBHUS MEXKAY BbIXOIHBIM
3HaYeHWEeM JaTyuka 10 TOro, Kak Harpy3ka 132 oOpasyer aspo30ib, M KOMHATHOH
temnepatrypoil. Takum oOpa3zom, kanuOpPOBKA BBIMOJHAETCS, KOTAA YCTAHABIMBAETCS YCIOBHUE,

10 KOTOPOMY CYILECTBYET BO3MOKHOCTb, YTO TEMIIEpaTypa Harpy3ku 132 n1ocTuriia KOMHaTHOU
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TeMriepatypbl. COOTBETCTBEHHO, OBBILIAETCS BEPOSITHOCTD TOTO, YTO TEMIIEpaTypa Harpy3Kku BO
BpeMsl KaJUOPOBKHM HECOMHEHHO SBJISIETCS KOMHATHOH TeMIIepaTypoil, BCIEACTBHUE HYero
TOYHOCTD KanuOpoBku PTC-xapakTepuCTHKH MTOBBIIAETCS.

[0227] B mpumepe, 3amaHHOE YCJIOBHE MOXET 3aKJIIOYaTbCs B TOM, YTOOBI IPOLIET
3aJlaHHBIN TEePHOJ BPEMEHHU IOCie Mpeablayinero oOpa3oBaHusi asposonsd. B pesynbrare, TOT
daxT, 4TO TMpoLIeN 3aJaHHBIA MEPUOJ BPEMEHH IOCie MPEeabIayInero oOpa3oBaHUs adpO30JIs,
CTAaHOBUTCS YCJIIOBHEM JMJII TOro, 4YTOOBI CYMTaTh TEMIEPAaTypy HArpy3ku KOMHATHOH
temnepatypoil. COOTBETCTBEHHO, Harpy3Ka BO BpeMsl KaJTUOPOBKU JOCTATOYHO OXJIAKAAETCS, U
MO3TOMY MOBBILIAETCS BEPOATHOCTD TOT'O, UTO TEMIIEPATypa HArpy3KU CHUXKAETCS] 10 KOMHATHOU
TEMIIEPaTyPBhl.

[0228] B mpumepe, aspo3oapHOe ycTporcTBO 100 MOXKET BKIIOYATH B CeOsl KapTPHIDK
104A, xortopeiii BKirOuaer B cedst Harpy3ky 132 um Onmok 116A xpaHeHUs] Ui XpaHEHUs
UCTOYHHUKA a3pO030Jisi WM a’po3ojieoOpasyromee usnenue 104B, xotopoe BKIKOUaeT B cels
Harpy3ky 132 u matepuan-nocurens 116B aspo3ons nis yaep:kuBaHUs UICTOYHUKA a3PO30Jis, U
COEMHUTEIIb, KOTOPBIN JOMyCKaeT NPUCOeNHHEeHUe/OTCoeanHeHne kaptpumka 104A wmm
BCTaBKY/M3BIIeUeHHE asposoneodpasyromero wusnenus 104B. BreimeonuncanHoe 3amaHHOE
YCIIOBHE MOJKET 3aKI0uUaThCsl B TOM, YTOObI MPOINEN 3aJaHHBI MEPHOA BPEMEHH IOCie
NPUCOEANHEHHUS KapTpumka 104 K COEMUHUTENO WIM BCTABKH a3P030J1e00pa3yoImero u3aenus
104B B coemuuutenb. Takum oOpa3om, TOT (akT, U4TO MpPOLIEN 3aTaHHBIA MMEPUO] BPEMEHU
nocjie moacoenuHeHus: kaprpumka 104A, CTaHOBUTCS YCIOBHEM IJIsl TOTO, YTOOBI CUUTATH
TEeMIIepaTypy Harpy3ku KOMHaTHON TemnepaTypoil. COOTBETCTBEHHO, TeMIepaTypa Harpy3Ku BO
BpeMsl KaJHOPOBKU JOCTATOYHO CHIKAETCS, U MOITOMY IIOBBIIIAETCS BEPOSATHOCTb TOTO, YTO
TEMIIEpaTypa Harpy3Ku CHUKEHA O KOMHATHOU TEMIIEPaTyPhl.

[0229] B mpumepe, aspo3oiabHoe ycTpoiicTBo 100 MOXkeT BKIFOUaTh B ceOsi, B Ka4eCTBe
natunka 112, pgaTtymk Temmeparypel, KOTOPBIA BBIJAET TEMIEPATYPy 3JIEKTPUUECKOTO
KOMITOHEHTa, (popmupyromero ocHoBHoW kopmyc 102, Brmrovaromuii B cedst ucrounuk 110
nuTaHus, Ojok 106 ympaBiaeHus, W T.I., WJIK JIOOYKO U3 TEMIIEPaTypbl BHYTPH OCHOBHOTO
kopnyca 102 u TemmepaTypsl CHapy>ku OCHOBHOro kopmyca 102. BellneonucaHHoe 3aJaHHOE
YCJIOBHE MOXKET 3aKJIFOYaThCsl B TOM, YTOOBI TeMmeparypa, BblaaBaeMasi natdukom 112, Obuia
KOMHATHOW TEeMIIepaTypoil, Win aOCONIOTHOE 3HAYE€HHE PAa3HOCTH MEKAY TEeMIIEpaTypoH,
BbIIABA€MON NaTYMKOM 112, U KOMHATHOH TeMmepaTypOol He MNPEeBbIANO 33aJaHHBIA MOPOT.
Taxoe ycnoBrue MOKET OBITh TAK)KE YCIOBUEM ISl TOTO, YTOOBI CUUTATh TEMIEPATyPy HArpy3KH
KOMHaTHOH TemnepaTypoil. COOTBETCTBEHHO, KOT/la TeMIlepaTypa, BbliaBaeMasi JaT4ukoM 112,
ABIIIETCS TeMrepaTypoi ucrounuka 110 nuranus u temneparypoii 6moka 106 ynpaBneHus wim
TEMIEpaTypoll BHYTPU OCHOBHOro kxopmyca 102, asposonbHOoe ycrporicteo 100 He
(YHKIMOHHMPYET WIIM HAXOAWUTCS B PEXUME OKHUIAAHHMS C HU3KUM IOTPEOJICHHMEM MOITHOCTH.
HNnaue rosopsi, aspo3onbHOe ycTponcTBO 100 HaxomuTcss B COCTOSIHUM, B KOTOPOM
BJIEKTPUYECKasi MOIMHOCTb HE MOJAeTCsl B HArpys3ky 132, Bcieactsue 4Yero Temmeparypa
HArpy3ku BO BpeMsl KaJHOPOBKM SIBIISIETCS JOCTATOYHO HHU3KOM, M TOBBIMIAETCS BEPOSTHOCTD

TOrO, 4TO TEMIEPAaTypa HAarpy3KU CHUXKEHA 10 KOMHATHOHN Temmnepartypbl. Kpome Toro, xorga
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TeMIlepaTypa, BblAaBaeMas JaT4ukoM 112, sBiasercs Ttemmeparypol BO3AyXa CHapyKu
OCHOBHOro kopmyca 102, aspo3onpHoe ycTporictBo 100 He ocTaercss B OKpy»Karolle cpene, B
KOTOPOI a0COIOTHOE 3HAUEHHE PA3HOCTH MEXKAY TeMIIepaTypoii, BbiiaBaeMoi nataukoM 112, u
KOMHATHOW TeMITepaTypoli, BMECTO KOMHATHON TeMIepaTyphl, BKIIOYAIOIIEeH B ce0sl BHICOKYIO
TEMIIEPATyPy U HU3KYHO TEMIIEPATYPY, SIBJIAECTCS 3HAYUTENIbHBIM, BCJIEACTBUE YE€TO MOBBIIAETCS
BEPOSTHOCTh TOTO, YTO TEMIIEPATypa HArPY3KH BO BPeMsl KaJIMOPOBKHM CHMXKEHA O KOMHATHOW
TEMIIEPATYPHI.

[0230] B mpumMepe, Korma BBILIEOMUCAHHOE 3aJaHHOE YCJIOBHE YAOBIETBOPSETCS, OJIOK
106 ynpaBiieHus: MOXKET yNpaBysATh Harpy3koi 132 Tak, yToObl He 0Opa30BaTh a3pP0O30Jib, MOKA
BBIXOJHOE€ 3HAYEHHE JaT4uka He OyneT COOTBETCTBOBATh OLIGHKE TEMIepaTyphl,
COOTBETCTBYIOIIEH BBIXOAHOMY 3HaueHuto. Creayer TMOHUMATh, YTO XapaKTEpPUCTUKA
TEMIEPaTyPHOH 3aBHCUMOCTH 3HAUEHHsI COTIPOTUBIICHUSI MOXET WJIM HE MOXKET KaJIUOpPOBATHCS
IO BBIXOAHOMY 3HAYEHMIO JaT4MKa. B COOTBETCTBMU ¢ MaHHOH KOH(pUrypauuei, a3po30ib He
oOpasyercsi, MOKa HE HU3MEpsieTCs 3HadeHue conpoTuBieHus. (COOTBETCTBEHHO, MOXKHO
NPEAOTBPATUTh BOSHUKHOBEHHE CUTYALMH, KOTJIa TEMIIEpaTypa Harpy3KHu BO BpeMsl KATHOPOBKH
3HAQYUTENBHO MpPEBBbIIAET KOMHATHYIO Temmeparypy. Kpome TOro, mnockojbky a3po3oJib
oOpasyercss C HCIOJNb30BAHHEM XapaKTEPUCTUKH TEMIIEPATYPHOH 3aBUCHMOCTH 3HAUYEHHUS
CONPOTHBJIEHUs] 11O KaJHMOPOBKH, TO MOXHO TPENOTBPATUTh YMEHBIICHHE KOJNYECTBA
BJIbIXa€MOI'0 apOMaTU3aTOPa B a3pO30JIE.

[0231] B npumepe, 6ok 106 ympaBiieHHs MOXKET MMOABaTh 3aJaHHYIO SJICKTPHUECKYIO
MOIIHOCTh U3 ucTOuHMKA 110 muraHus B Harpysky 132, mpu 3TOM 3aiaHHasi 3JIEKTpUYECKas
MOIITHOCTh MEHbIIE, YeM 3JIEKTPHUECKasi MOLTHOCTD, TpeOyemasi [Ji MOBBIIIEHUS] TEMIIEPATyPhI
Harpy3ku 132 no temmepaTtypbl, IpuU KOTOpOH Harpy3ka 132 mosker oOpa3oBaTh a’po30Ib.
Kpome Toro, Onok ympaBieHHs MOXeT KajiuOpoBaTh XapaKTEepUCTUKY TEMIIEpPaTypHOM
3aBUCUMOCTHU 3HAYEHMsI CONPOTUBJIEHUS IO BBIXOAHOMY 3HAYE€HHIO, BBIAABAEMOMY JaTUYUKOM B
TO BpeMsi, Korjaa B Harpy3ky 132 nonaercst 3aiaHHas 3JIEKTPUYECKasi MOIITHOCTb.

[0232] B mpumMepe, BbIIEONHMCAHHAS 3aJaHHAs 3JIEKTPUYECKAs] MOIIHOCTb MOKET ObITh
3JIEKTPUYECKON MOILHOCTBIO, KOTOPasi HE BBbI3BIBAET IMOBBILIEHUS TEMIIEpPaTypbl Harpy3ku 132
CBEpPX paspelleHHs AaTdyvka. B apyrom mpumepe, BbIIIEONUCAHHAs 3aJaHHAs 3JIEKTpUYECKas
MOIITHOCTh MOXKET OBITh 3JIEKTPUYECKOH MOIIHOCTBIO, KOTOpas HE BbI3bIBAECT MOBBIICHUS
TeMIepaTypbl Harpysku 132.

[0233] B npumepe, 6ok 106 ympaBieHHs] MOXKET KaJuOpPOBATh YroJl HAKJIOHA U TOUYKY
NEpPEeCeUeHNs] COXPAHSAEMON XapaKTEPUCTHKU TEMIIEPAaTypHOH  3aBUCUMOCTH  3HAYEHHUs
CONPOTHUBJIEHUS] HA OCHOBAHUU COOTBETCTBUS MEXKAY BBIXOIHBIM 3HAYEHUEM AAaT4YHMKA U OLICHKON
TeMIlepaTypbl Harpy3ku 132, COOTBETCTBYIOIIEH BBIXOJHOMY 3HAYEHHUIO, U HWH(HOPMALUU
(Harpumep, KO3(QPUIHEHTY, YKa3bIBAIOIIEMY YIroJ HAKJIOHA XapPaKTEPUCTHKH TEMIEpPaTypHOI
3aBHCHMOCTH 3HAUEHHsI COMPOTUBIIEHNUS) O Harpy3ke 132 mnu xkaptpumke 104A, BKIFOUarOImeM B
cebst Harpy3ky 132. Takum oOpa3oM, HE TOIBKO TOYKA MEPECEUeHHUs, HO U YroJl HAKJIOHA TaKXkKe
kamubpyercss Ha ocHoBaHUM HMH(popmaunu o kaptpumxke 104A. CoOTBETCTBEHHO, Ja)ke Korma

NOJICOEAMHEH JIPYrofl KapTpHIUK, BKIKOYAOMUN B ceds Harpy3ky 132, BBINOJHEHHYIO W3
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OTJIMYAIOINEroCss METallIa, KaJIUOPOBKA MOXKET BBIMOJHATHCS C BBICOKOW TOYHOCTBIO IS
KK OO KapTpUAXKa.

[0234] B mpumepe, 610k 106 ymnpaBiaeHHs MOKET MOJIy4aTh WH(GOPMALMIO O Harpy3ke
132 unun xaptpumke 104A u3, mo MeHblIel Mepe, 4Yero-To0 OAHOIO U3 JIMHUU CBSI3U C BHELIHUM
TEPMUHAJIOM, HWAEHTUUKAMOHHOW uHpOpMauun Harpy3sku 132, wuaeHTHPUKALIMOHHON
urpopmannu kaptpumxka 104A unn ynakoBku kaptpumxka 104A 1 BBEIEHHOH MOJb30BaTENIeM
nHpopmarmu.

[0235] ®ur. 11A sBusiercss OJIOK-CXEMOM MOCIEA0BATENILHOCTH OMEPALdil IPUMEPHOTO
BBIMOJIHEHHSI MPOLecCca KATHOPOBKU XapaKTEPUCTUKH TEMIIEPATYPHOH 3aBHCHUMOCTU 3HAYEHUSI
COTIPOTUBJIEHUS] HArpy3kd, B COOTBETCTBUM C BAapUAaHTOM OCYIIECTBJIEHUS HACTOSILEro
n300peTeHusl.

[0236] Bemonnenue mnporecca Ha stamax 1102A-1106A sBnsieTcss TakuM JKe, Kak
BBINOJIHEHHE Tporiecca Ha dTamax 1002-1006 B npumepe Ha ¢ur. 10, mo3TOMy UX ONMHCAHUE HE
MIPUBOJUTCSL.

[0237] Korma orcoemunenue kaptpumka 104A Obuto obHapyxkeHo («/la» Ha 3Tame
1106A), mpouecc nepexomut Ha stan 1108A. Ha strarme 1108A, npu oOHapy>KeHHH BIbIXaHHS
nonib3oBarensi, Onok 106 ympaBieHusi nepekiioudaer mnepexmouateb Ql BO BKIIOYEHHOE
coctosinne. COOTBETCTBEHHO, 3TO BbI3bIBaeT (PYHKIIMOHUPOBAHKE NepBoii nenu 202, BCIEACTBHE
4ero oOpaszyeTcsi a3po30Jib.

[0238] IIpouecc mepexomut Ha dtan 1110A, u Onmok 106 ympaBiieHUs TEPeKIOYaeT
nepexmoyatens Q1 B BBIKIIOUEHHOE COCTOsIHME U nepekyoudatens Q2 BO BKIIIOUEHHOE
coctosiHue. COOTBETCTBEHHO, 3TO MPUBOAUT K MPEKPALIEHUIO (PYHKIIMOHUPOBAHUSI IIEPBOH LIENH
202, HO, BMECTO 3TOrO, BbI3bIBaeT (PyHKIMOHHMpOBaHHE BTOpoil Lenu 204. BrimomHeHue
npouecca Ha 3tanax 1112A-1116A sBasercs TakuM ke, KaK BBIIOJHEHUE MPOLIecca Ha 3Tanax
1012-1016 Ha ¢ur. 10, mO3TOMY KX ONMUCAHUE HE IPUBOIUTCS.

[0239] dur. 11B sBnsieTcs: OJ0K-CXEMOI MOCIEI0BATEIbHOCTH OMepaliii MPUMEPHOTO
BBIMOJIHEHHSI MPOLEcCa KATUOPOBKU XapaKTEPUCTUKU TEMIEPaTypPHOH 3aBHCHMOCTH 3HAYEHHUSI
COTIPOTUBJIEHUS] HArpy3kd, B COOTBETCTBHM C BApPUAHTOM OCYIIECTBJIEHUS HACTOSIIETO
nu300peTeHusl.

[0240] Beimmonnenne mnpouecca Ha stamax 1102B-1112B saBnsercss TakuMm ke, Kak
BBIMIOJIHEHHE Tmpouecca Ha drtamax 1012A-1112A wa ¢ur. 11A, mosTomy omucaHue He
MIPUBOJUTCSL.

[0241] Ha stanme 1113B, 610k 106 ynpaBneHust onpenessieT, HAXOAUTCS JIH 3HAYCHUE,
nosnydyeHHoe Ha stane 1112B, Ha ypoBHe Hmxke 3agaHHOro nopora. Hampumep, B kadecTse
nopora MO>KeT ObITh YCTAHOBJIGHO 3HAUEHHE CONMPOTUBIICHUS HArpy3ku 132, koraa temmneparypa
Harpy3ku 132 pocturaer temmneparypbl (Hampumep, 300°C) BbImie TemMmepaTrypbl KHIIEHUS
ucTouHuKka aspos3osisi. IlocpencTBoM BeIMONHEHUs1 onpexneneHuss Ha stame 1113B, 6mok 106
YIPABJICHUS MOXET OIpeNeNsATb, HAXOAWTCSA JU Harpy3ka 132 B cOCTOSHUH 0Opa3oBaHUs
a’po30JIs1 WM B COCTOSIHUH, B KOTOPOM adpo30jib He oOpasyercs H3-3a HEOOCTaTOYHOCTHU

MCTOYHHKA a3PO30JIs.
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[0242] Korna monyuyeHHOE 3HaU€HHe HaXOIUTCSl Ha YPOBHE HIke mopora («Jla» Ha sTame
1113B), npouecc nepexonut Ha 3Tan 1114B. Bemonnenue npouecca Ha stanax 1114B u 1116B
ABJISIETCS TaKUM K€, KaK BBINOJHEHHE mnpouecca Ha stamax 1114A u 1116A, mostomy ux
OMNHUCAHUE HE PUBOJUTCSI.

[0243] Korga nonyyeHHOE 3HaUeHHE HAXOMUTCS Ha ypOBHE He Huke nopora («Her» Ha
srane 1113B), mporeccel stanoB 1114B u 1116B He BhIMONHSAETCS, W TOrAA BBITOJHEHHE
npouecca 1110B 3akanunBaercs.

[0244] Takum oOpa3oM, B COOTBETCTBMU C HACTOSIIIMM BapUAHTOM OCYLIECTBJICHUS, B
npumepe, 0ok 106 ympaBneHus: KaiuOpyeT COXpPaHSEMYIO XapaKTePHCTHUKY TEMIIepaTypHOU
3aBUCUMOCTU 3HAQYEHMs] CONPOTHUBJIEHHUS HAa OCHOBAHUM COOTBETCTBMsI MEXKAY BBIXOIHBIM
3HA4YeHUEM JAaTUMKa, KOraa B Harpys3ky 132 mopaercst 3yeKTpudecKkas MOLIHOCTb, JOCTATOYHAs
11st 0Opa3oBaHuUs a3PO30Jis, U TEMIIEPATYPOid, BbI3bIBaOIIel oOpa3oBaHue aspo30Jsi. [IoCKOIbKY
PTC-xapakTepucTuka KamuOpyeTrcs IO TeMmIiepaTtype OOpa3oBaHHUsl a’po30Jisi, TO TOYHOCTh
kamnOpoBku PTC-xapakTepUCTHKY MOBBILIAETCS.

[0245] B nmpumepe, KOrna BRIXOAHOE 3HAUYCHHE NAaTUMKa, KOTJA B HAarpy3ky 132 momaercs
3JIEKTPUYECKasi MOIIHOCTb, JOCTATOYHAS JUII 0Opa30BaHMs a’3p030Jisi, HAXOAUTCS HA YPOBHE HE
HIDKe Tmopora, Onok 106 ympaBneHHsT He KanuOpyeT COXPaHAEMYK XapaKTePHCTUKY
TEMIEPaTyPHOH 3aBUCHMOCTH 3HAYEHHUs CONpOTUBNIEHUs. Takum o0pas3om, Korpa temreparypa
(3HAYeHUEe COMpPOTHUBJICHHs) HArpy3KH siBJsieTcs: kpailiHe Bbicokoi, PTC-xapakrepucruka He
kamuopyercs. COOTBETCTBEHHO, MOCKONbKY OJok 106 ympaBieHHs HE NMPUHHMAET OMHOOYHO,
YTO YPE3MEPHO BBICOKAsl TeMIepaTypa Harpy3kd, KOIrZa HMCTOYHMK a’pO30Jsl U3PacXOdOBaH,
ABIIIETCS TEMIIEpaTypol 0Opa3oBaHUsl a’3pO30Jis, TO MOXKHO HE JIONMYCTUTh PE3KOr0o CHUKEHHUS
toyHocTH KamuOpoBku PTC-xapakrepuctuku. B kadecTBe anbTepHATHUBBI, B IPYrOM NpUMEpE,
O6nmok 106 ympaBneHuss He KamuOpyeT COXPaHSAEMyI) XapaKTepUCTUKY TeMIlepaTypHOH
3aBUCUMOCTU 3HAYE€HHUs] CONPOTUBJICHUS, KOIJa BEJIWYHMHA WU3MEHEHUS BBIXOJHOIO 3HAYEHUs
NaT4YMKa, Koraa B Harpy3ky 132 mopaercs 3ajaHHas dJIEKTPUUYECKas MOIIHOCTb, HAXOAUTCS Ha
ypOBHE He Hmke mopora. Takum o0Opa3oM, Koraa Temreparypa (3Ha4eHHe COMpPOTHBJICHHS)
HArpy3KH U3MEHsIeTCsl O4YeHb 3HaumTenbHO, TO PTC-xapakrepucTuka He KanuOpyercs.
CoOTBETCTBEHHO, KOrja HCTOYHHMK a’3po30Jsl HM3PAacXOIOBaH, 4YTO MOXKET BbI3BaTh OYEHb
3HAYUTENPHOE HM3MEHEeHHe TemrmepaTypbl Harpys3kd, PTC-xapakrepuctnka He KamuOpyercs,
Onmaromapst 4eMy MOXKHO JONYyCTHTb pPE3KOro CHWKEHHUs TOYHOCTH KanuOpokun PTC-
XapaKTePUCTUKHU.

[0246] B mpumepe, 6ok 106 ympaBieHus: KaauOpyeT COXPaHSEMYI0 XapaKTEPUCTHUKY
TEMIIEPAaTypPHON 3aBUCUMOCTH 3HA4YEHUsl CONPOTHBIICHUS] HA OCHOBAHUM COOTBETCTBUS MEXAY
BBIXOJIHBIM 3HAaY€HUEM AaT4MKa, KOrAa B Harpy3ky 132 nonmaercs 3jeKTpUYecKas MOLIHOCTD,
IOCTaTO4HAasl JJsi OOpa3OBaHUsI a’3po30isi, U B YCTAHOBUBLIEMCS DPEKUME, CO 3HAYEHHEM,
OTJIMYAOLIEMCsl OT 3HA4YE€HUs NMPU KOMHATHOM TeMIeparype, U TEeMIIepaTypOH, BbI3bIBAIOLLEH
o0Opa3oBaHHe a3PO30JIsL.

[0247] Dur. 12 sBasiercst OJIOK-CXEMOH TMOCIENOBATEIbHOCTH OMEpaLyil MPHUMEPHOTO

BBINOJIHEHHSI TIpOLiecca KAIUOPOBKH XapaKTEPUCTUKU TEMIEpPaTypHOH 3aBHCUMOCTH 3HAYEHHS
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COTPOTUBJIEHUS] HArpy3kd, B COOTBETCTBUM C BAapUAaHTOM OCYIIECTBJIEHUS HACTOSILEro
n300peTeHus!.

[0248] BrimonHeHnue mnpouecca Ha sTtanmax 1202-1212 sABnsercss TakuM Ke, Kak
BBINIOJIHEeHHE Tpouecca Ha sranax 1002 u 1012 Ha ¢ur. 10. BeimonneHnue mpouecca Ha dTamax
1214-1218 sBisieTcst TaKUM ke, KaK BbINOJHEHHUe nporecca Ha tanax 1108A u 1112A nHa dur.
11A. B nmocnenoBarenpbHOCTH omnepanuii Ha ¢ur. 12 BBINONHAIOTCA 00a AaHHBIX MpoLecca, U
nocje 3Toro mpouecc mnepexoaut Ha stan 1220, Ha stame 1220, Gaok 106 ympaBneHwus
KaJauOpyeT yroyl HaKJIOHA U TOUKY TepeCcCeYeH s COXPaHIeMOl XapaKTepUCTUKU TEMIIePaTypPHOM
3aBUCUMOCTH 3HAUEHUs COMPOTUBJICHUS HA OCHOBAHMH COOTBETCTBHSI (ITOJYYEHHOTO Ha STamax
1208-1212) mexxny BBIXOOHBIM 3HAYEHHEM NaT4YMKa 1O TOro, Kak Harpyska 132 oOpasyer
a’3p030Jib, U KOMHATHOW TEMIIEPATYpOH U COOTBETCTBHUSI (OCHOBAHHOT'O HA PEe3yJIbTaTaxX STaroB
1214-1218) w™Mexxay BBIXOAHBIM 3HAYEHHEM JaT4MKa, Korma B Harpysky 132 momaercs
3JIEKTPUYECKAs MOIINHOCTb, JOCTATOYHAsl Uit OOpa3OBaHUs a’po30Js, U TEMIIEPaTypOH,
BbI3BIBAKOIIEH OOpa3zoBaHHe a’po3oiisi. To ecTh, TOuka mepecedeHus u yron Hakiona PTC-
XaPaKTEPUCTUKU KATHOPYIOTCSA C HCIIOJNb30BAHUEM IBYX I'PapuKOB (TEMIIEpaTypbl U 3HAYSHHS
conpotusiieHus1). COOTBETCTBEHHO, TOYKA nepecedeHust u yron HakioHa PTC-xapakrepuctuku
MOTYT KaJUOpOBaThCsl 0oJiee MPOCTHIM CIIOCOOOM, HE TPeOYIOUINM CHeHaTbHON HH(POpMAIH
u3 Oynoka cbOopa maHHBIX (Hampumep, ©Oe3 HeOOXOIMMOCTH BKJIIOUEHHUST WH(OpMALIUY,
HeoOXomMMON u1st KanuOpoBKH, B KapTpuik 104A).

[0249] Amanormuno npumepy Ha ¢ur. 11B, B BBIIIEONHCAHHOM NpUMepe, KOraa
BBIXOZIHOE 3HA4YeHHE [aTuMKa, KOraa B Harpy3ky 132 mopaercss sieKTpU4ecKash MOIIHOCTD,
JOCTaTOYHAs AJisi 00pa30BaHUs a’pO30JIsi, HAXOJUTCSA Ha YPOBHE HE HIDKE ropora, ot 6yoka 106
ynpaBieHuss He TpeOyercs KanuOpoBaTh COXPAHSEMYIO XapakKTePHCTHKY TeMIIepaTypHOM
3aBUCHUMOCTH 3HAYEHUsI COMPOTHUBJICHUS.

[0250] @ur. 13 sBasiercst rpaduKOM, MOKA3bIBAIOIINM, YTO TEMIIEPATypPHBIH IOPOT IS
OTpeAeNIieHUs, UYTO KOJIMYECTBO HCTOYHHKA adpO30Jsl SBJSIETCS HENOCTATOUHBIM, MOXKET
CTaHOBUTBCS CIIUIIKOM BBICOKMM BCJIEICTBHE MPOU3BOACTBEHHOI'O OTKJIOHEHUS Harpy3ku 132.
Tpu npsMeix uHUE Ha (ur. 13 MOKa3bIBAOT XAPAKTEPUCTHKH TEMIEPATYPHBIX 3aBUCUMOCTEH
3HAYEHWH COMPOTUBJICHUS HArpy3oK (Harpemareseil) 132, M3TOTOBJIEHHBIX W3 OIXHOTHITHOTO
Metanna A. B ganHoM cnywae, crutomHas JuHus 1302 mokasbpiBaeT XapaKTEPUCTHKY
CTAHJAPTHOW NepBOM Harpy3ku 132-1, umeronmeil HMCXOAHOE 3HAYEHUE COMNPOTUBJIEHUA R,
mTpuxoBass auHUsA 1304 mokasbiBaeT XapakTEPUCTUKY BTOPOHW Harpys3ku 132-2, umeromen
HCXOAHOE 3HAa4YeHHE COMPOTHUBJIEHUSA R;, KOTOpoe BbIllle MCXOAHOIO 3HA4YEHHs] CTaHAAPTHOM
HArpy3Kku, U IITPUXIYHKTUPHAs auHUA 1300 moka3plBaeT XapaKTEPUCTUKY BTOPON HArPy3KH
132-3, umeroleii HICXOHOE 3HauU€Hue CONpoTuBJIeHUs Ry, KOTOpoe HuXe HCXOJHOTO 3HaYeHUs
CcTaHnapTHON Harpy3ku. Kpome Toro, mpeamnonaraercs, u4TO OINpeAesieHHe, YTO KOJUYECTBO
HCTOYHHUKA a3pO30Jis SBJSAETCS HEJOCTATOUYHBIM, BBIMOJHSETCSA, KOTAa TemIepaTypa KHUIIEHMs
UCTOYHHNKA a3posonisa paBHa 200°C, u Temnepatypa nepsoi Harpy3ku 132-1 pasna 350°C. B
TaHHOM Clly4ae, Kak MOXXHO MOHATh U3 (PUTYpBI, ITOPOT 3HAYEHUsI CONPOTUBJICHNS] HATPY3KH TS

onpeacICHus, ABJISICTCA JIM HEAOCTATOYHBIM KOJIMUECTBO HCTOUYHUKA a5pO30JIs, paBEH Rthreshold~ B
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ciaydae BTOpOU Harpy3ku 132-2, 3HaueHHe CONMPOTUBIICHUS PABHO Rreshold, KOTA TEMIEpPATYpa
Harpy3ku jpocturaer 330°C. CoOOTBETCTBEHHO, TIIOCKOJIbKY IIOJIb30BaTENI0  BBIAAETCS
NPEeAyIPEAUTENbHbIA CUTHAJI MIPU TEMIEPATYPE HUXKE CTaHIAPTHOIO TEMIEPATYyPHOrO IMOpora
350°C pmaxe Torma, koraa «Riyeshold» HUCTONB3YETCSl KaK MOPOT, TO COCTOSHMS IEpPErpeBa He
BO3HUKaeT. COOTBETCTBEHHO, B OTHOLIEHUWH BTOPON HArpy3ku 132-2 MOXHO CKa3aTh, 4TO
KaTMOpPOBKa XapaKTEPUCTUKU TEMIIEPATYPHOH 3aBUCHMOCTH 3HAYEHHsI CONPOTHMBJICHUS HE
sBisiercs: HeoOxomumoi. C Apyroil CTOpoHBI, B ciy4dae Tperbeil Harpysku 132-3, 3HaueHue
CONPOTHUBIIEHUSI CTAHOBUTCS PAaBHBIM «Ripreshold®? MOCHE TOro, Kak TeMIeparypa Harpy3ku
nocruraer 370°C.  CoorBercTBeHHO, KOTAAa  «Rtpresnold®»  HCMONB3YIOT  KaK  TOPOT,
NpenyNpeaUTeNbHbIA CUTHAJ HE BBIAAETCS, MOKAa Temreparypa Harpy3ku 132-3 He pgocturaer
370°C, To ecTb OU€Hb BBICOKOH TeMIIepaTyphl, B pPe3yJIbTaTe Yero MOXKeT BOSHUKHYTh COCTOSTHUE
neperpesa. COOTBETCTBEHHO, B Cilydae TpeTbeil Harpy3ku 132-3 HeoOXomumo KamuOpoBaTh
XapaKTepUCTUKY TEMIIEpaTypHONW 3aBUCHUMOCTH 3HA4Y€HUs CONpOTHBIECHMUs. B mnpumepe,
XapaKTEPUCTHUKA TEMIIEPATYPHOI 3aBUCUMOCTH 3HAYEHHUsI CONIPOTUBIICHUS] HArpy3ku 132 moker
KaJrOpOBaThCS TOJBKO TOT/A, KOTAA UCXOIHOE 3HAYEHHE CONMPOTHUBIICHHUS Harpy3ku 132 Oyzer
HUKe «Rgung», TOKa3aHHOTO HA ¢ur. 13.

[0251] Dur. 14 sBasieTcst OJOK-CXeMOH TMOCIENOBATEIbHOCTH OMepalyil MPUMEPHOTO
BBINTOJIHEHHSI TIPOLecca KATUOPOBKU XapaKTEPUCTUKU TEMITEPATYPHOH 3aBUCHMOCTH 3HAYEHUS
CONPOTHUBJICHUsI HArpy3KH, B COOTBETCTBUM C BapHaHTOM OCYLIECTBJIEHUS HACTOSLLErO
u3obpeTeHus, ¢ yueToM uneu, obosHadyeHHon Ha ¢ur. 13.

[0252] Breimonnenue mnpouecca Ha stanax 1402-1412 saBnsercss TakuM ke, Kak
BBINOJIHEHHE nporiecca Ha 3tanax 1002-1012 Ha ¢ur. 10, nosTOMy UX onucaHue HE IPUBOIAUTCS.

[0253] Ha stane 1413, Gmok 106 ympaBieHust onpenensier, HaXOOUTCS JIU 3HAYCHUE
CONpPOTUBJIEHHs (WM 3HAYEHHWE HANpPSDKeHUs, 3HAYeHWe TOKa WM NOAOOHOe 3HaueHwHe,
OTHOCSINEeCs K 3HAUEHHWIO COMPOTHUBIICHUS) HArpy3ku 132 mpu KOMHATHOH TeMmeparype,
KOTOpOE MoJiyueHo Ha 3tarne 1412, Ha ypoBHe HUXKe, 4eM «Ryuyg» (MM 3HAYEHME HATPSDKEHUS,
3HAYEHHE TOKA WJIM MOAO0OHOE 3HAYeHHE, COOTBETCTBYIOLIEE NTAHHOMY 3HAYEHHIO), TIOKA3aHHOE
Ha ur. 13.

[0254] Korpa 3nHaueHue CONMPOTUBJICHUSI Harpy3ku 132 HaXOOUTCS Ha YPOBHE HIDKE, YeEM
«Ryeana», («da» Ha sTame 1413), npouecc nepexoaut Ha 3tan 1414. BeimonHeHue mpouecca Ha
stanax 1414 u 1416 ABnsercs TakuMm ke, KaKk BbINOJIHEHUE mpouecca Ha 3Ttanax 1014 u 1016 Ha
¢ur. 10, mosTOMY UX ONHCAHUE HE TIPUBOIUTCSL.

[0255] Korna 3HaueHue COMpOTHUBJICHHS Harpy3ku 132 HaXOAWTCS HAa yPOBHE HE HUKE
«Rgana» («Her» Ha stame 1413), mpoueccer 3TanoB 1414 u 1416 He BBINOJHSIIOTCS, U MPOLECC
3aKAHYNUBAETCSL.

[0256] B coOTBeTCTBHMM C HACTOSAIIMM BapHAHTOM OCYyLIeCTBiIeHUs, Oyok 106
YIPABJICHUSI MOXKET ONPEAEINATh, CISNYET JH BBIIOJHIATH KATHOPOBKY, HA OCHOBAHUH 33aHHOTO
YCIIOBHSA, [0 KaJIUOPOBKH COXPAaHSAEMOW XapaKTePHCTUKU TEMIIEPAaTypPHOH 3aBHCHUMOCTHU
3Ha4YeHus1 conporusyieHus. Kak omnmcaHo Bbllle, B IpPUMEpPE, 3aJaHHOE YCIOBHE MOXKET

3aKJII0YaTbCsA B TOM, "ITO6bI, HUCXOAs U3 COOTBETCTBUS MCXKAY BbIXOAHBIM 3HAUYCHUEM AdaTHHKa U
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OLIEHKOM TeMnepaTypbl Harpy3ku 132, COOTBETCTBYIOIIEN BBIXOAHOMY 3HAYEHUIO, BBIMIOJIHSIOCH
OTpeseNieHre, 4TO TeMIleparypa Harpy3ku 132 oneHuBaercss Huke (PaKTUIECKOTO 3HAYEHWS,
€CJIM COXpaHsieMasl XapaKTEePUCTUKA TEMIIEPATYPHON 3aBUCUMOCTH 3HAYEHUs] CONIPOTUBIICHUS HE
KanuoOpyercs. 3alaHHOE YCJIOBHE MOXET 3aKII0¥aTbCsl B TOM, UYTOOBI BBIXOAHOE 3HAUYEHUE
naT4yrka ObUIO HYDKE 33AaHHOTO nmopora. B maHHbIX KOH(Urypanmsx, KaTuOpoBKa BITOTHSIETCS
TOJIBKO TOTZa, KOTJa BO3HUKAET COCTOSIHHE INEepPerpeBa, €Ciu XapaKTepUCTHKA TEMIIepaTypHON
3aBHCHMOCTH 3HAYEHUsI CONPOTUBJIEHHU He KamuoOpyercs. COOTBETCTBEHHO, KOT/IAa BBIMOJIHSTD
KaJOpOBKY HE HY)KHO, HAmpuMep, KOrna H3MEepEeHHOE HMCXOAHOE 3HAYEHHE COMpPOTHBIICHHS
HArpy3KH BKJIIOUAeT B ceOst HEOOJNBIIYIO MOTPEIIHOCTD, TAKYK KaK MOTPEIIHOCTh AATYHKA, TO
BBINOJIHEHHSI HEXKEJIATEIbHON KATHOPOBKH MOYKHO H30€KaTh.

[0257] ®ur. 15 sBnsercs rpadUKOM MPUMEPHON XapaKTEPUCTHKH TEeMIIePaTypPHOM
3aBHUCUMOCTH 3HAYEHHUSI COIMPOTHBIIEHHS] KaKIOW W3 pa3HbIX HArpy3ok (Harpesarenein) 132,
KOTOpbI€ U3TOTOBJIEHBI U3 pa3HbIX MeTaaoB. CrutomHas TuHus 1502, ITpUXNyHKTUPHAS JTUHUS
1504 n wmrpuxosas auHUsA 1506 MOKa3bIBAIOT XapaKTEPUCTUKU HArpy3ku 132A, U3roTOBIEHHOM
u3 Merauia A, Harpysku 132B, wusroroBneHHodt u3 wmeramia B, u Harpysku 132C,
U3rotoBjaeHHON u3 Metautla C, COOTBETCTBEHHO. Pa3HOTHUNHbBIE MeTajulbl MMEIT pa3Hble
TemnepaTypHble K03(pQHUIMEHTBl CONPOTHUBICHUS M Pa3HbIE YIJIbl HAKJIOHA COOTBETCTBYIOLINX
xapakTepucTiuk. COOTBETCTBEHHO, KaK MOKA3aHO Ha (QUrype, na)ke KOTAa MCXOAHbIE 3HAYCHUS
conpotusneHuii Ra, Rp u R nHarpysku 132A, narpysku 132B u nHarpys3ku 132C umerot
OJIMHAKOBOE 3HaueHue, 3HaueHus1 conpotusyeHuii R’ 4, R’g 1 R’¢ cooTBeTcTBYIOLINX HArpy3ok,
KOIZla TEeMIIEpaTypbl COOTBETCTBYIOIMMX Harpy3ok pocturaroT 350°C, ornauuaroTcs Apyr OT
npyra. Kak MoxHO moHsTH, Koraa kaptpumk 104A umu asposoneodpasyromiee usnenue 104B,
BKJIIOHaroIuii(ee) B cebs HAarpys3Ky, H3TOTOBJIEHHYIO W3 HEKOTOPOrO MeTajula, 3aMEeHSIeTCs
kaptpumkem 104A unu a3pososeobpasyroumm nznenuem 104B, Brirouaroimii B ce0si HArpy3Ky,
U3TOTOBJIEHHYIO M3 OTJIMYAIOIIErocs MeTajula, HeOOXOIUMO CKOPPEKTHPOBaTh IIOPOT,
UCTIOJIB3YEMBIN JIs1 OTIpeAeNIeHNs] HeJOCTATOYHOCTH MCTOYHHMKA a’po3osisd. Clienyer OTMETHTh,
YTO HCXOAHble 3HaueHusi corpotuBieHN R, Rp u Re Harpysku 132A, narpysku 132B u
Harpy3ku 132C MOryT OBITh pa3HBIMU 3HAUEHHSIMH.

[0258] B Takom ciydae, B mpumepe, 0siok 106 ynpaBieHHs] MOKET U3MEPSITh HCXOAHOE
3HA4YeHUE CONPOTHUBIICHUs Harpy3ku 132, xorma B asposonbHOE ycTpoicTBO 100 BCTaBISIOT
HOBBI KapTpuwmk 104A wiu HOBOe aspososieobpasyromee usnenne 104B. 3arem, 6mok 106
YIPaBJICHUS] MOKET BBIUHUCIUTH MNOPOr CONPOTUBIIEHUs, HCHOJB3YEMBI IJIs1 ONpPENeNICHUs
HEJOCTATOYHOCTH HCTOYHUKA a’3pO30Jis, MO XapaKTEPUCTHKE TEMMEPAaTypHOM 3aBUCUMOCTH
3HauU€HUs CONpOTUBJIEHMs] Harpy3ku 132, conepsxauieiics B kapTtpumke 104A  unum
asposzoneobpasyromem usnenuu 104B. B npumepe, 6mok 106 ympaBieHHs MOMKET MOJyYaThb
uHpopManumio o Harpyske 132 wu kaptpumxke 104A unmn asposoneodpasyromem uznennu 104B,
TaKyl KaK XapaKTepUCTHUKA TEMIEPATYPHOM 3aBUCUMOCTH CONPOTHUBJICHHUs, MO JIMHUU CBS3U C
BHELIHUM TEPMHHAJIOM, Hampumep, cepepoM. biok 106 ynpasneHuss MOXKET TakKe MOJIydaTb
Takyl0 HWHPOPMALMI0 W3 HASHTU(PUKALUOHHONW WHPOpPMAIMK, COAEPIKALIUNCS B METKe

panuouacrotHot wupeHtudpukanun (RFID) Harpyskm 132 wnm  kaprpumxka 104A  wim
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asposonieobpasyromero u3nenus 104B, wnmm dero-to momoOHOro, W3 HAEHTH()UKAIMOHHOM
uHbopMalMu ymakoBku KapTpumka 104A wmm  asposoneodpasyromero wum3genuss 104B,
UH(pOpMaLIMH, BBEIEHHOH MOJIb30BaTENEM, U T.11.

[0259] B mpumepe, a’po3onbpHOe ycTpoicTBO 100 MOXKET BKIIOYATh B ceOsl KapTPUIDK
104A, xoropslii Bkrouaer B ceOs Harpy3ky 132 u Omox 116A XpaHeHUs! AJsl XpaHEHHs
MCTOYHMKA a3pO030JIsi, WIH a3po30sieo0pasyroliee u3aenne, KOTopoe BKIoUaeT B ceds HarpysKy
132 u wmarepuan-Hocurenb 116B asposona nnst yAepKUBaHUST MCTOYHUKA a’3po30iisd, H
COEMHUTENIb, KOTOPBIN MAOMyCKaeT MPUCOeNUHEHUE/OTcoennHeHne kapTtpumka 104A wmm
BCTAaBKY/HU3BJIeUEeHUE a’po3ojiecOpasyromero usnenusi 104B. B naHHOM mpumepe, naTyuk He
o0s13aTeNbHO conepkuTcst B kKapTpumke 104A mnm aspososneobpasyromem uznenuu 104B. biok
106 ynpaBieHUss MOXKET KaluOpOBaTh COXPAHSIEMYID XapaKTEPUCTHKY TeMIepaTypPHOU
3aBUCUMOCTH 3HAYEHUsI CONPOTUBIICHUsS HA OCHOBAHUU COOTBETCTBUsI MEXIY 3HAYEHHUEM,
NOJIYYeHHBIM BBIYUTAHUEM 3alaHHOTO 3HAYEHUsl (HampuMep, 3HAUYEHUs CONPOTUBIICHUS Ha
y4acTKe, K KOTOPOMY MONCOeANHEH KapTpumk 104A) M3 BBIXOAHOTO 3HAYEHMs NATYHKA, U
OLIEHKON TeMmepaTypbl Harpy3ku 132, COOTBETCTBYIOUIEH BBIXOJHOMY 3HaydeHHIO. B
COOTBETCTBUH C JAHHOW KOH(QUIypaLuew, MaT4uK Uil U3MEPEHHsI 3HAUEHHs! COMpPOTHBIICHHS
obecrieueH B 0cHOBHOM kopryce 102. COOTBETCTBEHHO, 3TO MOXKET NMPEIOTBPATHTD MOBBIIIEHUE
CTOMMOCTH, Beca, 00beMa U T.11. KapTpumka 104A unu aspozoneobpasyrommero usnenus: 104B.

[0260] B mpumepe, aspo3onbHOe ycTpoiicTBo 100 MOKeT BKIIOUATh B CeOsl MEPBYIO LEMb
202, ucnonp3yeMyro, 4TOObI BBI3bIBATH PACHBbUIEHWE HMCTOYHMKA a3po30Jisi Harpys3koi 132, u
BTOPYIO Lienb 204, MCMONb3yeMyro, 4TOOBI ONpEeAessTh 3HaUeHHE, OTHOCAIIeEeCs K 3HAYEHHIO
CONPOTUBJICHUsI HArpy3ku 132, BKIHOYEHHYIO NapajieapbHO nepBoi uend 202 U UMEKIIyIo
3HAQYEHUE  DJIEKTPUYECKOTrO  CONPOTUBJICHUS  BBIIE, 4YE€M 3HAYEHHUE  DJIEKTPUYECKOrO
compoTuByieHus: nepBoii mernu 202. B cooTBeTCTBUM C HaHHON KOH(UTIypaluel, adpo30JbHOe
ycrpoticteo 100 Bkirouaer B cedsi CreLMaibHYIO Lenb (BTOpyro uenb 204) st u3MepeHus
HanpsokeHusi. COOTBETCTBEHHO, 5TO MOXKET CHIDKATD BJIEKTPUUECKYIO MOIIHOCTh HCTOYHUKA 110
MUTaHKSI, HEOOXOMUMYIO JIJIsl U3MEPEHUSI 3HAYEHUS COMTPOTUBJICHUS Harpy3ku 132.

[0261] B mpumepe, aspo3osnbHOE ycTporcTBo 100 MokeT BKIHOYAaTh B ceOs CXeMmy,
KOTOpAasi 3JIEKTPUYECKU coeauHseT UCTOYHUK 110 nmuranms m Harpysky 132. JlaTuuk MOXeT
BbI1ABATh 3HAYCHME HAIPsLKEHUs, NOaBaeéMOro Ha, IO MEHbIIEH Mepe, YH4aCTOK B CXeMe, IpH
5TOM HaNpspKEHHE, MOAJIeXkallee IoAade, W3MEHsIeTCsl B COOTBETCTBUM C HW3MEHEHUSIMU
Temnepatypbl Harpy3ku 132, brnox 106 ympaBneHuss MOXET BBIBOJAWTH 3HA4YEHUE
3JIEKTPUYECKOrO CONPOTUBIIEHUs Harpy3ku 132, wucxoas U3  3HA4YEHUs  HANPSDKEHUS,
MOABAEMOr0 Ha BCK CXEMy, M BBIXOAHOIO 3HA4YE€HUs AaT4yMKa. B COOTBETCTBUU C AAaHHOU
KOH(purypauueh, Tpedyercs JuiIb, 4TOOBI MPUMEHSJINCh TOJIbKO JBA AATYHUKA HAMPSDKEHHS, 1B
JaTYUKa HANPSDKEHUs], BKIIFOYAIOIUX B ce0sl NaTYMK HANPSDKEHUS JUJIsI U3MEPEHUsT HaPsDKEHNS,
MOIABAEMOr0 Ha BCIO CXEMY, U JaTYUK HANPSDKCHUS, U1 U3MEPEHUs HAIIPsLKEHUs], TOIaBaeMOro
Ha y4acTOK, NPU 3TOM HANpsDKEHUE, MOAJIeXalee Mojade, U3MEHsSeTCsl B COOTBETCTBUM C
U3MEHEHUsIMH Temrepatypbl Harpy3ku 132. CooTBeTCTBEHHO, TpeOyeTcsl Jullb, 4YTOOBI B

CYLIECTBYIOIEE YCTPOUCTBO ObUTH NOOABICHBI MUHIMAJIBHO HEOOXOIMMBbIE TATUHUKH.
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[0262] B mpumepe, asposonbHOe ycrpoiictBo 100 MokeT BKItO4YaTh B ceOst 6ok 208
npeobpa3oBaHus, KOTOPBIN MpeodpasyeT BBIXOAHOE HampspkeHue uctouHuka 110 muranus u
BbIJAET MPeoOpa30BaHHOE HANPSIKEHUE NI €ro MOoAauu Ha BCIO cxeMy. /It BbIBOJA 3HAUEHHUS
3JIEKTPUYECKOTO COMPOTUBNIEHUs Harpy3ku 132, Onok 106 ympaBieHuss MOXET YIIPaBIATH
6sokom 208 mpeoOpa3oBaHusl Tak, YTOOBI MOAABATH MOCTOSHHOE HAINPSUKEHHE Ha BCIO cxemy. B
IaHHON KOH(Urypaumu, MpUMEHeHHe mpeoOpasoBaressi nmo3Bossier Oyoky 106 ympasieHus
peryJmpoBaTh HaNpspKeHUE, T0JaBaeMOe Ha BCKO CXEMY, YTOOBI MOEPIKUBATD €0 MOCTOSHHbINA
ypOBEHb, KOIZa HU3MepsieTCss 3HadeHHe conpotuBieHus. (COOTBETCTBEHHO, IIOBBIIIAETCS
NPaBIONONO00HOCTh H3MEPSIEMOr0 3HAUEHHSI COMPOTUBJICHUSI.

[0263] B mpumepe, asposoibHoe yeTpoiicTBo 100 MokeT BKIItOUaTh B ceOst uctouHuk 110
NMUTAHUsA, Harpy3Ky 132, koTopas BbLIEIAET TEIUIO MOCHE MOTYYEHUs dJIEKTPUUECKON MOLIHOCTH
n3 ucrtoyHuka 110 muraHus, U pacmbuIAeT, UCHOJB3Ysl TEIUIO, UCTOYHHUK ad3pO30Jis, U HMEET
XapaKTePUCTUKY TEMIEPATYPHONU 3aBUCUMOCTH 3HAYECHUs! CONPOTUBJICHUS], C KOTOPOU 3HAa4YEHUE
3JIEKTPUYECKOrO CONPOTHUBJIEHUS] U3MEHSAETCS B 3aBUCHUMOCTH OT TeMIEpaTypsl, namsTh 114,
KOTOpPasi XPAaHUT XAPAKTEPUCTUKY TEMIIEPATypPHOM 3aBUCHUMOCTH 3HAYEHUs CONPOTHUBIICHHUS,
natyuk 112, KOTOpBINA BBIAAET 3HAYEHHE, OTHOCAIIEECS K 3HAYCHUIO COMPOTHUBIICHUS HArPy3KU
132, u OGmox 106 ynpaBieHHs, BBIMOJHEHHBIH C BO3MOXKHOCTBIO BBITIOJHEHUS 3aaHHOTO
yIPaBJICHUs N0 XapaAKTEPUCTUKE TEMIEPATYPHON 3aBUCUMOCTH 3HAYEHUsI CONIPOTUBIICHUs. biok
106 ympaBneHHss MOXET KaauOpoBaTh 3HAa4YeHHE (IIOCTOSHHOE, MEPEMEHHOE, MOPOrOBOE HIIH
noo0HOe 3HAUEHHUE), OTHOCAIIEeECs K 3aJaHHOMY YIPaBJIEHUIO, HA OCHOBAHMU COOTBETCTBUS
MEXAY BBIXOAHBIM 3HA4YeHWEeM nartdyuka 112 u oueHkol TemmepaTypbl Harpysku 132,
COOTBETCTBYIOIEH BBIXOAHOMY 3HAYEHUIO.

[0264] B BbIIENPUBEIEHHOM OMUCAHUU, TPETUH BAPHAHT OCYLIECTBJICHMsI HACTOSLIETO
n300peTeHust ObUT ONMUCAaH KaK a’pO30JbHOE YCTPOHCTBO M CIOCOO NMPHUBEAEHUs] B AEHCTBHE
a’po30sibHOTO  ycrpoiictBa. OnHako, Oyder NOHSATHO, 4YTO HACTOsAIlee H300peTeHHe, Ipu
BBIMOJIHEHHUH TPOLIECCOPOM, MOXKET OBITh pEeaju30BaHO B BHIE MPOrPaMMBbI, KOTOpas
NPEANKChIBAET MPOLECCOPY BBIMOJHATh CIMOCOO, MM B BUIE KOMIIBIOTEPHO-YUTAEMOTO
HOCHTEJISI JAHHBIX, XPAHSIIETO JaHHYIO IPOrpaMMy.

[0265] Bpiiie onucaHbl BAPUAHTHI OCYIIECTBICHHS HACTOSIIErO H300pPETeHUsI, U CIIEAYET
MOHUMATh, YTO AAHHBbIE BAPUAHTHI OCYIUECTBJICHUS SIBJISAIOTCS JIMIIb WUJUTFOCTPATUBHBIMU U HE
OrpaHUYMBAIOT OOBeMa Hacrosimero wuszobpereHus. Crienyer NMOHMMATh, YTO K BapHAHTaM
OCYIIECTBIIEHHs] MOXKHO HAJUIeKAIIUM O0pa3oM BBINOJHUTh MOAU(UKALMIO, OTOJIHEHHE,
U3MEHEHHE U T.II., HE BBIXOASIIUE 3a MPeNeibl CYyIEecTBa U 00BbeMa HACTOSIIErO H300PETEHHSL.
O6mwem HacTosimero n300peTeHusT He NOJDKEH OrPAaHUYMBATHCS HU OJHUM U3 BBIIIEYTIOMSHYTHIX
BAPUAHTOB OCYIIECTBIIEHUS, HO JOJDKEH OIPEHeNAThCS TONbKO (opMysoll m300peTeHus u
SKBHUBaJICHTAMH (POPMYJIbI H300pETEHUSI.

IlepeueHb CCHIJTIOYHBIX MO3UITHI

[0266] 100A, 100B - asposonpHOe ycTpoiictBo, 102 - ocHoBHOU kopmyc, 104A -
kapTpumk, 104B - asposoneobpasyromee m3penue, 106 - Onmok ympasnenus, 108 - Omok

yBenomyieHust, 110 - ucrounnk nuranus, 112A-112D - matumk, 114 - mamsate, 116A - Gnok
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xpanenusi, 116B - marepuan-nocurens asposoist, 118A, 118B - pacnbumnrenbHbiid 650k, 120 -
BO3JlyXOBIlyCKHOM KaHai, 121 - mporouneli kaHan aspososs, 122 - mynawrtyk, 130 -
yaep:kuBaroui y3en, 132 - marpyska, 134 - cxema, 202 - nepsas uens, 204 - BTopas uemns, 206,
210, 214 - nonesoii tpansucrop (FET), 208 - Gnok npeoOpaszoBanust, 212 - pesucrop, 216 -
nuon, 218 - HHAYKTUBHOCTB, 220 - koHaeHcaTop, 702 - xkommnaparop, 704 - aHajgoro-uugpoBoit
npeobpazosatens (ALIT), 706, 708 - ycunutens, 710 - ucrounuk nutanus, 902, 904, 906, 1302,
1304, 1306, 1502, 1504, 1506 - xapakTepuCTHKa TEMIIEPaTypHOW 3aBUCHUMOCTU 3HAUYEHUsI

CONIPOTUBJICHUA
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D®OPMYJIA U3OBPETEHUS

1. A3p0o305BbHOE YCTPONCTBO, CoAEpIKallee:

HNCTOYHUK ITUTAHUA,

Harpy3ky, KOTOpasi BbIACIACT TCILIO ITOCIEC TOJIYUCHUS BHeKTqueCKOﬁ MOIIHOCTH H3
UCTOYHHUKA NHUTAHUS M PAClbUIieT HCTOYHMK ad’po30Jisd, HCIONB3ysl TEIUIO, U HMEeeT
XapaKTEePUCTUKY TEMIEPaTypHOH 3aBUCHMOCTU 3HA4Y€HMs COIPOTHBIEHMs, NPUYEM 3HAuYEHUE
3JIEKTPUUECKOTO CONPOTUBJICHUS HArPY3KU U3MEHSETCS B 3aBUCUMOCTHU OT TEMIIEPaTypPbl;

NaMsAThb, KOTOpasi XPaHUT XapaKTePUCTUKY TEMIIEPaTypHON 3aBUCUMOCTU 3HAYEHUs
COIIPOTUBJICHHSA,

JaTYHK, KOTOprfI BbIAACT 3HAYCHUEC, OTHOCAIIECCCA K 3HAYCHHUIKO COIPOTHBIICHUA
Harpy3ku; u

OJIOK  yIpaBlieHWs], BBIMOJHEHHbIH C BO3MOXKHOCTBIO KAJIMOPOBKH COXPaHSIEMOH
XapaKTePUCTUKU TEMIEPAaTypHONW 3aBUCUMOCTH 3HA4Y€HUs CONPOTUBIEHUS HAa OCHOBE
COOTBETCTBUA MEXKAY BBIXOAHBIM 3HAYCHUEM OAaTHUUKA U OL[eHKOfI TEMIIEPATYPbl HArpy3KH,
COOTBETCTBYIOLIEN BBIXOAHOMY 3HAYEHHIO.

2. A>po30JBpHOE YCTPOWCTBO MO M. 1, B KOTOPOM OJIOK YNpaBIE€HHs BBINOJHEH C
BO3MOXKHOCTBIO KAJIMOPOBKH COXPAHSIEMOH XapaKTePHCTUKU TEMIIEPATYPHOH 3aBUCHUMOCTH
3HAUCHUA COIMPOTHUBIICHUA HAa OCHOBEC COOTBETCTBUA MECKAY BbIXOAHBIM 3HAUYCHUEM AATUUKA D0
TOTO, KaK Harpy3ka oOpas3yeT aspo30Jib, 1 KOMHATHOH TEMITEPaTypOH.

3. Aspo30ibHOE YCTPOHCTBO MO M. 2, B KOTOPOM OJIOK YIpaBJI€HUS BBINOJHEH C
BO3MOXKHOCTBIO KQJIMOPOBKH COXPAHSIEMOH XapaKTePUCTUKU TEMIIEPaTypHOH 3aBHCUMOCTHU
3HAUCHUA COIMPOTHUBIICHUA HAa OCHOBEC COOTBETCTBUSA MEKAY BbIXOAHBIM 3HAUCHUEM AATHUUKA 00
TOTO, KaK Harpyska obpasyer a’po30iib, 1 KOMHATHOH TEMIIEpaTypOii, KOTJja CO31aeTCsl 3a1aHHOE
yCIIOBHE, II0 KOTOPOMY OIIPENeNseTCs, 4YTO TeMIlepaTypa Harpy3Ku sBIS€TCS KOMHATHOM
TeMIEepPaTypou.

4. Adp030JIbHOE YCTPOWCTBO MO M. 3, B KOTOPOM 3aJaHHOE YCJIOBHUE COCTOUT B TOM,
9yTOOBI MPOLIEN 3aJaHHBIN MEPHOA BPEMEHH NOCIE PEABLAYINEro 00pa3oBaHMs a3PO30JIs.

5. A3po30JIbHOE YCTPOMCTBO MO 1. 3, coAepIKaliee:

KapTPHUIK, KOTOPBIA BKIFOUAET B ceOsi HArpy3ky W OJIOK XpaHEHUs], KOTOPBIA XPaHUT
UCTOYHHUK a3pO30JIs1 MK a3po30jieobpas3yromee u3aenne, KOTopoe BKIKYaeT B ceOs Harpy3Ky U
MaTepHa-HOCHTENb a3PO30JIsi, KOTOPBIH yAePKUBAET UCTOYHHK a3pO30JIsl; U

COEIMHUTEIb, KOTOPBIH 00€CreunBaeT NMPUCOEANHEHUE/OTCOSIMHEHNE KapTPUIKA WIIH
BCTaBKY/U3BIIEYEHHE a3 PO30JIe00PA3YIOLIETO U3AEIHS,

IPY 3TOM 33JJAHHOE YCJIOBHE COCTOHT B TOM, YTOOBI MPOIIEN 331aHHBINA MEPUON BPEMEH!
NOCJI€ TPHUCOEOUHEHUs KapTPUIKa K COEAMHUTENI0 WM BCTaBKH a’po30JIe00pas3yroIIero
U37IENUS B COETUHHUTEIb.

6. A3p030JIbHOE YCTPOKNCTBO IO M. 3, B KOTOPOM

JaTYUMK BBIIIOJIHEH C€ BO3MOXXHOCTBIO BbIJda4H .]'II-O6OI\/'I U3 TEMIIEpATypbl HCTOYHHKA
MTUTAHMS, TEMIIEPATYPhI OJIOKA YIIPaBJICHHS, TEMIIEPATYPbl BHYTPU a3PO30JIbHOTO YCTPOHCTBA U

BHELIHEW TeMIepaTypbl a3PO30JbHOIO YCTPOICTBA, U
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3a/laHHOE€ YCIIOBHE COCTOUT B TOM, 4YTO TeMmIepaTypa, BblAaBaemas IaTUYUKOM,
CTAaHOBUTCS KOMHATHOM TeMIlepaTypoil, Wiu aOCOJIOTHOE 3HA4YE€HHE PA3HOCTU MEXIY
TeMIIEpaTypoOi, BbIAABAEMOMN NaTUUKOM, U KOMHATHON TeMnepaTypol HE MPEBBIIAET 3aJaHHOTO
nopora.

7. A>3pO30JBHOE YCTPOHMCTBO MO JE0OOMYy W3 mm. 3-6, B KOTOpOM OJIOK yIpaBJIeHUs
BBIIOJHEH ¢ BO3MOKHOCTBIO!

yIpaBJIeHUs noja4del 3JIeKTPUUEeCKON MOLTHOCTH U3 UICTOYHUKA MUTAHUS HA HATPY3KY, U

yIpaBJIeHUs] HArpy3koil, 4yToObl He 00pa30BaTh a’3p030Jib, MOKA BBIXOAHOE 3HAYECHHE
JaT4YhKa HE COOTHOCUTCS C OLIEHKOW TeMIepaTypbl, COOTBETCTBYIOIIEH BBIXOJHOMY 3HAYEHHIO,
KOT'JIa YIOBJIETBOPSIETCS 3aJaHHOE YCIIOBUE.

8. A3p030JIbHOE YCTPOHCTBO MO JIFOOOMY M3 M. 2-7, B KOTOPOM OJIOK yIpaBlIEHUS
BBITOJIHEH C BO3MOKHOCTBIO!

VIIPABJICHUs] NOAAYel 3aJJaHHOUN 3JIEKTPUYECKONW MOIIHOCTH W3 MCTOYHMKA MUTAHUS Ha
Harpy3Ky, IpH 3TOM 33JaHHAasl 3JIEKTPUYECKas MOLIHOCTb HUXKE 3JIEKTPUYECKON MOIIHOCTH,
HEOOXOIMMON JJIsl TIOBBILIEHUST TEMIIEPAaTyphl HATrPy3KH IO TEMIIEpPaTypbl, MPH KOTOPOH
Harpyska crocodHa odpa3oBaTh a3p0o30Jib, U

KaJTUOPOBKU XaPaKTEPUCTUKU TEMIIEPATYPHOH 3aBUCHUMOCTH 3HAYEHHs COMPOTHUBIICHUS
N0 BBIXOJHOMY 3HAQUYE€HMIO JaT4MKa B TO BpeMs, KOrZa B HArpy3ky IIOAaeTcs 3ajjaHHas
3JIEKTPUUECKAsk MOLI{HOCTb.

9. A3p0o30JIbHOE YCTPOMCTBO MO M. 8, B KOTOPOM 3a/JaHHAasi 3JIEKTPUUYECKAs] MOLIHOCThb
SBJIIETCS AJIEKTPUYECKOM MOIINHOCTBIO, KOTOpasi He BbI3bIBAE€T MOBBILIEHMsS TEMIIEpPaTypbl
Harpy3KHU CBEPX pa3peLIeHus JaTuuKa.

10. Aspo30ibHOE YCTPOWCTBO MO M. 8 WM 9, B KOTOPOM 3aJaHHAsl 3JIEKTpHUUECKas
MOIIHOCTb  SIBJIAETCS  JJIEKTPUYECKONH MOIIHOCTb, KOTOpas HE BbI3bIBAET IOBBILICHUS
TEMIIEPATyPbl HATPY3KU.

11. AsposonpHOE YyCTpOHCTBO MO M. 1, B KOTOpOM OJIOK YIpPaBJCHHs BBITIOJHEH C
BO3MOKHOCTBIO!

yIpaBlieHus nogavel 3J1eKTPUIeCKON MOIHOCTH U3 UCTOYHUKA MUTaHUS B HATPY3KY, U

KaJTUOPOBKU COXPAHSIEMOH XapaKTePUCTUKU TEMIEPATyPHOH 3aBUCHMOCTU 3HAYEHUS
COTIPOTUBJIEHUS] HA OCHOBAHUU COOTBETCTBHUSI MEXy BBIXOAHBIM 3HAaUEHHEM JaT4MKa, KOraa B
HArpy3Ky TOAAETCsl 3JIEKTPUYECKass MOLIHOCTb, NOCTATOYHAs JJIsi OOpasOBaHHs a’po30Jisi, H
TEMIEepaTypoii, BbI3bIBAIOLIEH 00pa30BaHNUE a3PO30IIs.

12. AsposzonbpHOe ycTpoicTBO Mo M. 11, B KOTOpOM OJIOK ympaBiieHUs! BBITIOJIHEH TakK,
4TOOBI HE KAJIMOPOBATh COXPAHAEMYIO XapaKTEPHCTUKY TEMITEPATYPHON 3aBUCUMOCTH 3HAUYCHUS
COTPOTUBJIEHHUS, KOIJla BBIXOAHOE 3HAa4YeHHE JaT4yuKa, KOrjJa B HArpysky Mojaercs
3JIEKTPUYECKAsi MOIIHOCTb, JOCTATOYHAS JUII 0Opa30BaHUs a’3pO30Jisi, HAXOAUTCS HA YPOBHE HE
HIDKE TIOpora, WM KOIJia BeIMYMHA M3MEHEHUs BBIXOAHOTO 3HAUYEHUs AAaTUMKA, KOr/la 3ajjaHHas
3JIEKTPUYECKAsk MOLIHOCTD [TO/1a€TCs B HATPY3KY, HAXOJUTCS HA YPOBHE HE HUXKE NTOPOra.

13. Aspo3onpHOE yCTpOHCTBO MO M. 1, B KOTOPOM OJIOK YHpaBJ€HUs BBIIOJIHEH C

BO3MOKHOCTBIO!
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yIpaBJIeHUs TOAa4Yel 3JIeKTPUIECKON MOIHOCTH U3 UCTOYHUKA MTUTAHKS HA HATPY3KY, U

KaTMOPOBKU COXPAHSIEMOH XapaKTePUCTHKH TEMIIEPATypPHOH 3aBUCUMOCTH 3HAYCHUS
COTMPOTUBJICHUS] HA OCHOBAHUHM COOTBETCTBHUS MEXKIY BBIXOAHBIM 3HAUEHHEM JaTYMKa, KOrja Ha
Harpy3Ky IIOIaeTCsl 3JIEKTPUUECKass MOIIHOCTb, OCTATO4YHAs Uil OOpa3OBaHMs a’po30iisi, U B
YCTAHOBUBLIEMCS] COCTOSIHUM CO 3HAU€HHEM, WHBbIM, 4YeM MpH KOMHATHOW TemIeparype, U
TEMIIePaTyPOii, BBI3bIBAOLIEH 00pa3oBaHUe a3PO30IIs.

14. A>p030JIbHOE YCTPOMCTBO MO JitoOoMy u3 1. 1-13, B KoTopom

TeMIlepaTypa M 3HAa4YeHHE OHJIEKTPUYECKOTO COMPOTHUBJICHUS HArpy3KH HaXOISITCS B
MPONOPLIMOHATIBHON 3aBUCUMOCTH, U

OJIOK yINpaBlieHHUs] BBIMOJHEH C BO3MOJKHOCTBIO KAJIUOPOBKH TOYKH MEPECeHCHUs
COXPaHsSIeMOH XapaKTEPUCTUKH TEMIIEPATYPHOUN 3aBUCIMOCTH 3HAYESHHSI COMPOTHBIICHUS.

15. A3po3osibHOE YCTPOMCTBO 1O JIF0OoMy 13 mrl. 1-14, B koTOpom

TeMIlepaTypa M 3Ha4eHUE OJJIEKTPUYECKOTO COMNPOTHUBJICHUS HArpy3Kd HaXOISATCs B
MPONOPLIMOHANIBHON 3aBUCUMOCTH,

uMeeTcsi 0a3a JOaHHBIX, KOTOpas XPaHUT 3HAYEHHE SJEKTPUUYECKOTO COMPOTHUBIICHUS
Harpy3Kd M OOWH TapaMeTp W3 yrja HAKJIOHA M TOYKU TMEPEeCeYeHHs] XapaKTEePUCTUKH
TEMITEPAaTyPHOH 3aBUCUMOCTH 3HAYEHUS COMTPOTUBJICHHUS ISl KQYKIIOTO THIIA HATPY3KH, U

OJIOK yIpaBJIeHHUs BBITIOJIHEH C BO3MOXKHOCTBIO:

KaJUOPOBKU OJHOTO MapaMeTpa U3 yIjia HAKJIOHA M TOYKU MePeceueHms XapaKTePUCTUKU
TEMIIEPATyPHON 3aBHCHUMOCTH 3HAYCHHSI COMPOTUBIICHUS MO BBIXOJHOMY 3HAUEHHUIO JaT4UKa U
0ase maHHBIX, U

KaJuOpOBKM JAPYroro mnapamerpa u3 yIJla HAkJIOHA M TOYKH IepeceueHust
XapaKTePUCTUKU TEMIEPATYPHOU 3aBUCUMOCTH 3HAUEHUS COMPOTHBJICEHUS [0 BBIXOJHOMY
3HAYEHUIO JaTYMKa M KaJIUOPOBAaHHOMY OJHOMY IapaMeTpy M3 yIjia HAKJIOHA U TOYKH
nepeceyeHnst XapakTePUCTHUKU TeMIIepaTypHON 3aBUCUMOCTH 3HAYEHUSI COTIPOTHUBIICHUSI.

16. Aspo3ospHOE yCTpoicTBO MO 1. 14, B KOTOpoM 0a3a JaHHBIX XPAHHUT 3HAYCHHE
3JIEKTPUYECKOTO COMPOTHBIIEHHUs] HATPYy3KH NMPU KOMHATHOH TeMIepaTrype MM TeMIeparype,
NpU KOTOPOH 00pasyercst a3po30Jib, U APYyroil mapamerp U3 yriia HaKJIOHA U TOYKH MePECeUSHUs
XAPAKTEPUCTUKU TEMIIEPATYPHOU 3aBUCUMOCTH 3HAUEHHUSI COMPOTHBIICHUS ISl KaXKJIOTO THUIIA
Harpy3KU.

17. A3po30osibHOE YCTPOMCTBO 1O JIFoOomy m3 mm. 1-14, B koTopom

TeMIlepaTypa M 3Ha4deHUE HJIEKTPUYECKOTO COMNPOTHUBJICHUS HArpy3Kd HaXOISATCs B
MPONOPLIMOHATBHON 3aBUCUMOCTH, U

OJIOK yIpaBJEeHUs BBIMOJHEH C BO3MOJKHOCTBIO KaJHOPOBKHM yIJla HAKJIOHA U TOYKH
MepeceYeHrsl COXPAHSEMOW XapaKTePUCTHKH  TEMIIEPAaTYPHOW 3aBUCHUMOCTH  3HAYCHHS
COTMPOTHBJICHUS] HA OCHOBAHUH COOTBETCTBHS MEXAY BBIXOIHBIM 3HAYCHHEM JaTUYNKA U OLICHKOU
TEMIEPaTypbl HATPY3KH, COOTBETCTBYIOIIEH BBIXOJAHOMY 3HAYEHHUIO, U MHQOPMALIMH O HArpy3Ke
U KapTpUAKe, COAEpIKaIleM Harpy3Ky.

18. AspozonpHOe ycTpoiicTBO mo m. 17, B KOTOpOM OJIOK YIpaBJIE€HHS BBINOJIHEH C

BO3MOXKHOCTBIO TOJY4eHHMs MH(OPMALMM O HArpy3Ke WM KapTpUIKe M3, TIO0 MEHbIIEeH Mepe,
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OJHOTO M3 JIMHUU CBS3M C BHEIIHUM TEPMUHAIOM, HIASHTU()UKALMOHHOW WH(OpMALUH
HArpy3kH, HAEHTH(PHUKAIMOHHON WH(pOPMALMU KapTpUka WIM YINAKOBKU KapTpUIKa H
BBEICHHOM IOJIb30BaTEIeM HHPOPMALIUU.

19. Aspo3osibHOE YCTPOICTBO 1O JIFoOomy m3 mm. 1-14, B koTopom

TeMIeparypa M 3HAU€HUE DSJIEKTPUYECKOrO CONPOTUBJICHUS HArpy3ku HAaxXOHATCS B
MPONOPLUOHANIBHON 3aBUCUMOCTH, U

OJIOK YIIpaBJIEHUS BBIMIOJHEH C BO3MOXKHOCTBIO KaJIMOPOBKM yrjla HAaKJIOHA U TOUYKU
MEPECEUCHUs] COXPAHSAEMON  XapaKTEePUCTHKU  TEMIIEPAaTypHOH  3aBUCHUMOCTH  3HAUYEHUs
COIIPOTUBJICHHA HAa OCHOBAHUH COOTBETCTBUA MECXKAY BBIXOAHBIM 3HAYCHHUEM HOaT4dHWKaA OO0 TOrO,
KaK Harpy3ka oOpa3yeTr a’po30jb, M KOMHATHOW TEMIIEPAaTypOd M COOTBETCTBUS MEXIY
BbIXOOHBIM 3HAUEHUEM JOaT4YHK4, KOTJa B HArpy3Ky IMIOAACTCA SJECKTPUUCCKAsA MOIIHOCTD,
IOCTaTO4HAasl Ui OOpa3OBaHUsSl a’po30Jisi, W TEMIEepPaTypoH, BhI3bIBAKOINEH OOpa3oBaHUE
a3po30JIs.

20. A3p030JIbHOE YCTPOMCTBO MO M. 19, B KOTOPOM OJIOK yNpaBJICHHUs! BBIIIOJIHEH TakK,
9TOOBI HE KAIMOPOBATh COXPAHAEMYIO XapaKTEPHCTUKY TEMIIEPATYPHON 3aBUCUMOCTH 3HAUYCHUS
CONPOTUBJICHH, KOTrAa BbIXOAHOC 3HAYCHUE JOaTUHHMKA, KOTAa B HArpy3ky MnoaacTca
3JIEKTPUYECKAs] MOIIHOCTb, AOCTATOYHAS JUIs 0Opa30BaHUs ad3pO30JIsi, HAXOIUTCS HA YPOBHE HE
HUKE TIopora, Wjirh KOrjga BCJIWMYMHA HU3MCHCHHA BbIXOAHOTO 3HAYCHUSA HAaT4YHUKa, KOraa B
HArpy3Ky TIIOAAeTCsl 3a/JaHHasl 3JEKTPUYECKash MOIIHOCTb, HAXOOUTCS HA YPOBHE HE HIDKE
nopora.

21. Aspo3onbHOE yCTpOiCTBO 1o robomy u3 nn. 1-20, conepaxariee:

KapTPUIK, KOTOPBIN BKJIFOUAET B ceOs HArpy3ky M OJIOK XpaHEHHs], KOTOPBIH XPaHUT
MCTOYHMK a3pO30JIsl WIIK a3po30Jieo0pasyroliee u3aesie, KOTopoe BKIIOYAaeT B cedst Harpy3Ky U
MaTepHa-HOCUTENb a3PO30JIsi, KOTOPBIH yAepP>KUBAET HCTOYHUK a3PO30JIs; U

COEIMHUTENb, KOTOPBIH 00eCreYnBaeT MpUCOCAMHEHNE/OTCOeNNHEHNEe KapTPUIKa WIIN
BCTaBKY/U3BJIEYEHHE a3PO30JI€00PA3YIOIIETrO U3AEHs,

npu 3TOM OJIOK YIIPaBJIEHUs BBITIOJHEH C BO3MOXKHOCTBHIO KAJMOPOBKH COXpPaHSIEMOU
XapaKTCPUCTUKH TeMnepaTypHoi/'I 3aBUCUMOCTU 3HA4YCHHA COIPOTUBJICHUA, TOJIBKO IIpU
O6Hapy}KeHI/II/I OTCOCANHCHUA KapTpuIaKa oT COCAUHUTEIIA 501041 HU3BJICYCHUA
a3p030J1e00pa3yoIero U3Ienus U3 COSAMHUTEIS.

22. A3p0o30JIbHOE YCTPOUCTBO MO JitoOoMy u3 mm. 1-21, B KOTOpOM OJIOK yIpaBJIeHHSI
BBITIOJIHEH C BO3MOXKHOCTBIO OMNPEACIICHUS, CICAYCT JIM BBIMOJHATDH KaJ'II/I6pOBKy Ha OCHOBAaHHH
3aJaHHOTO  YCJIOBHUS, JO KaJIUOPOBKM COXPAHAEMOH XapaKTePUCTUKH TEeMIIEpaTypHOH
3aBUCUMOCTHU 3HAUCHUA COMMPOTHUBIICHUA.

23. A3po30JIbHOE YCTPOMCTBO MO 1. 22, comepKaliee:

KapTPHUIK, KOTOPBIH BKIFOUAeT B ceOsi HArpy3ky M OJIOK XpaHEHUs], KOTOPBIH XPaHUT
HCTOYHHUK a3p030JIs WK a3po30jieobpasyrolee u3aenne, KOTOpoe BKIFOUAeT B ce0sl Harpy3Ky U
MaTepHa-HOCUTENb a3P030JIsi, KOTOPBIH YA€ KUBAET UCTOYHHK a3PO30JIs; U

COEIMHUTEIb, KOTOPbIH 00eCreunBaeT MpUCOeNNHEHNE/OTCOSNUHEHNE KapTpumKa I

BCTaBKY/U3BJIEUCHHE a3 PO30JIE00PA3YIOLIETO H3AEIHs,
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Inpru 3TOM 6J'IOK yopaBJICHUSA BbIIIOJIHCH C BO3MOXHOCTBKO COXPAHCHUSA 3HAYCHUA
CONIPOTUBJICHUSA KApTpUAXKA, OTCOCAMHCHHOI0 OT COCAUHUTEA, WU 3HAYCHUE COMPOTUBJICHUSA
a3p030J1e00pa3yoLero u3Aenus, U3BJICUEHHOTO U3 COETUHHUTEIS,

IIPUYEM 3aJaHHOE YCJIOBHE COCTOUT B TOM, YTO 3HAUEHUE COMPOTHUBIICHHUS, COXPAHIEMOE
OJIOKOM yIpaBleHHs, OTJIMYAETCS OT 3HAUEHHUs CONPOTUBJIEHUA KapTPUIXKa, TOJIBKO UYTO
NPUCOETUHEHHOTO K COEIUHHUTENIO, WM 3HAYeHUS CONPOTHUBIEHHS a’3p030JIe00pasyromero
U3JIeNIUs, TOJIBKO YTO BCTABJIEHHOTO B COETUHUTEIb.

24. A3p030JbHOE YCTPOWCTBO IO M. 23, B KOTOPOM 3aJJaHHOE YCJIOBUE COCTOUT B TOM,
qTO0 CKOpPOCTb H3MCHCHHUA 3HAYCHHA COIIPOTUBJICHHA KapTpUIKa, MTPHUCOCAUMHCHHOIO K
COEAMHUTEIIO, I CKOPOCTb WM3MEHEHHUS] 3HAYEHMs CONPOTHBICHHS a3p030J1e00pa3yroLiero
HU3a€Ms, BCTAaBJICHHOIO B COCAUHUTEIIb, UMECT 3HAYCHNUE HUKE 3aJaHHOI'O MOpora B TO BPEMHA,
KOTI'Jla IPOAOJIKAeTCs MoJjauya MOIIHOCTHU Ha Harpy3Ky.

25. A3p030JpHOE YCTPONCTBO MO M. 22, B KOTOPOM 33JaHHOE YCIIOBHE COCTOUT B TOM,
YdTO Ha OCHOBAHUKU COOTBECTCTBUA MCEXKAY BbIXOIHBIM 3HAUCHUCM JaTyWKa U OL[GHKOfI
TEMIICPATYPbI Harpys3kKku, COOTBGTCTBYIOLHeﬁ BbIXOOHOMY 3HA4YCHUIO, BBITTOJIHACTCA
OTIpeNeNIeHHe, YTO TEMIIepaTypa Harpy3Ky OLIEHUBAETCSI MEHbIIE (PaKTHUECKOTO 3HAUEHUS, €CITH
COXpaHs€Masl XapaKTCPpUCTUKA TeMnepaTypHoi/'I 3aBUCUMOCTU 3HAUCHUA CONPOTUBJIICHUSA HE
KaJauopyercs.

26. A3p030JpHOE YCTPONCTBO MO M. 22, B KOTOPOM 33IaHHOE YCJIOBHUE COCTOUT B TOM,
9YTOOBI BEIXOHOE 3HAYCHUE AaTYHKa OBLIO HUXKE 3aJaHHOTO TIOpora.

27. A3po305bHOE YCTPOICTBO 1O JIr00oMy 13 . 1-26, comepaxariee:

KapTPUIK, KOTOPBIN BKJFOUAET B ceOs HArpy3ky M OJIOK XpaHEHUs, KOTOPBIA XPaHWUT
MCTOYHMK a3pO30JIsl WIIK a3po30Jieo0pasyroliee u3aesie, KOTopoe BKIIOYAaeT B cedst Harpy3Ky U
MaTepUaI-HOCUTEIb a3p030Jisd, KOTOPBIN YAEP:KUBAET UCTOYHHK a3pO30Jis; U

COEIMHUTENb, KOTOPBIH 00eCreYnBaeT MpUCOCAMHEHNE/OTCOeNNHEHNEe KapTPUIKa WIIN
BCTaBKY/U3BJIEYEHHE a3PO30JI€00PA3YIOIIETO U3IEIHs,

IIPY 5TOM B KaPTPHUIKE HIIH a3PO030J1e00pasyroIeM H3AETHH He CONEPIKUTCS NaTYHKa,

npuyeM OJIOK YIpPaBJIEHUS BBIMOJHEH C BO3MOJKHOCTBHEO KaJMOPOBKM COXpPaHSEMOMU
XapaKTePUCTUKU TEMIEpPAaTypHONW 3aBUCUMOCTH 3HA4Y€HUs CONPOTUBIEHUS HAa OCHOBE
COOTBETCTBUA MECXKAY 3HAUCHUEM, IMMOJNYYCHHBIM BBbIMUTAHUEM 3aJaHHOI'O 3HA4YCHHA U3
BBIXOAHOTO 3HAYEHHEM JaT4yUMKa, U OLEHKOH TeMmmepaTypbl HArpy3ku, COOTBETCTBYIOILIEH
BbIXOJHOMY 3HAYCHUIO.

28. A3po30sbHOE YCTPOICTBO 1O Jr00omMy U3 . 1-27, comepaxariee:

NEPBYIO LEMb, HCIOIB3YEMYI0 Ul O0eCHeueHUs] pPacHbUICHUS HCTOYHUKA a3PO30Jis
NOCPECTBOM Harpy3KH; U

BTOPYIO Li€Mb, MCIOIb3YEMYIO ISl ONpenesieH!s] 3HaUeHHs], OTHOCSILErocss K 3HaU€HUIO
COIIPOTHBJIEHHUs] HArpy3KH, BKJIIOUEHHYIO MapajulelbHO MEPBOIH LENH M HUMEIOIIYI0 3HAuYeHUEe
3JIEKTPUYECKOTO COMPOTHUBJICHHUS, MPEBBIIIANONIEe 3HAYEHUE SJIEKTPUIECKOTO COMPOTUBIICHUS
NEepPBOH LIEMH.

29. A3po30sbHOE YCTPOICTBO MO JiEoOoMy U3 . 1-27, conepaxainee
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CXEMY, KOTOpast JICKTPUICCKU COCAUHACT UCTOYHUK IMUTAHUA U HAIrPYy3KY,

Ipv 5TOM AaTYHUK BBIAACT, IO MeEHBIIEN MEPE, 3HAYCHUE HANPAXKEHUA, TIOAABACMOro Ha
y4acTOK B CX€Me, IPUYEM HaIpspKeHUue, MojJiealnee mojaaye, U3MEHsETCsl B COOTBETCTBUU C
M3MEHEHUSIMU TEMIIEPATyPhl HATPY3KH,

npudeM OJIOK  yIpaBlieHHs] BBbIMOJHEH C BO3MOXHOCTBIO BBIBOJAA 3HAYEHHS
BJIEKTPUYECKOTO CONPOTHUBJICHUSI HArPY3KU, UCXOAS U3 3HAUEHUs HAMNPSKEHUs, TOJ1IaBaeéMOro Ha
BCIO CX€MY, Y BBIXOAHOT'O 3HAYEHUs JaTUNKA.

30. Adpo30JIbHOE YCTPOKMCTBO 1O 1. 29, comepskainee OJIOK mpeoOpa3oBaHUs, KOTOPBIH
npeo6pa3yeT BbIXOOHOE HAIIPsAXKCHHUE HNCTOYHHKa IMUMTaHUA W BbIAACT npeo6pa3013aHHoe
HaIpsKEHUE JJIs €ro MOAa4YH Ha BCKO CXEMY,

npu 3TOM OJIOK VIPaBJIEHUS BBIMIOJHEH C BO3MOMKHOCTBEO YIIPABJIEHUS OJIOKOM
HpeO6pa30BaHI/I$I, lITO6I::I nogaBaTb Ha BCHO CXEMY IIOCTOSAHHOEC HAIPSXKEHUE MJIAd BbIBOAA
3HAYEHUs JIEKTPUYECKOr0 CONPOTUBIICHUS HATPY3KHU.

31. Criocob mpuBeneHust B IEHCTBHE a3PO30JbHOTO YCTPOMCTBA, BKIIFOYAOIIUI:

pacrnbUIeHHe UCTOYHHUKA a3p030Jis C UCIOJIb30BAaHUEM TEIUIa, BbIAEISEMOro MpH Mojayde
3JIEKTPUYECKONM MOLIHOCTH HAa HAarpys3Ky, HMEIOIIYI0 XapaKTepUCTUKY TeMIIepaTypHOU
3aBUCHUMOCTU 3HAYCHUA COINPOTUBJIICHHA, NPHUYEM 3HAUCHUC IBJICKTPUYCCKOTO COMPOTUBIICHUA
Harpy3ku U3MECHACTCS B 3aBUCUMOCTU OT TEMIIEPATYPHI; U

Ka.]'II/I6pOBKy XapaKTCpUCTUKHU TeMnepaTypHoi/'I 3aBUCHUMOCTHU 3HAYUCHUA COINPOTHUBJICHUA,
COXpaHHeMOﬁ B IaMsATH, HAa OCHOBEC COOTBCTCTBUA MEXKAY BbIXOAHBIM 3HAYCHUCM MOATYHKaA,
KOTOprfI BbIAACT 3HAYCHUE, OTHOCAIICCCA K 3HAYCHHUIO COMPOTHUBJICHUA HAIPy3KH, U OHeHKOﬁ
TEMIIEPaTypPbl HATPY3KH, COOTBETCTBYIOLIEH BBIXOJHOMY 3HAYECHUIO.

32. A3p0o305bHOE YCTPOMCTBO, COAepIKallee:

HCTOYHUK MTUTAHUS;

Harpy3Ky, KOTOpas BbIAENAET TEIUIO MOCJe MOJIy4YeHUsl SJIEKTPUUECKOW MOIIMHOCTH W3
HNCTOYHHWKA IMUTaHUA W PaACObUBICT MHMCTOYHHUK adpO30Jid, HCIOJB3ysd TEIIO, W HMECT
XapaKTEPUCTUKY TEMIEPATYPHOU 3aBUCHUMOCTH 3HAUE€HHUS COINMPOTHUBJIEHUS, MPUYEM 3HAUYCHHUE
QJIEKTPUICCKOrO COIMPOTUBIIEHUA HAI'PY3KH USMEHACTCA B 3aBUCUMOCTU OT TEMIIEPATYPbI;

NaMsATb, KOTOpash XPaHUT XapaKTePUCTUKY TEMIEPaTypHON 3aBUCHUMOCTHU 3HAYEHUS
COIIPOTUBJICHHUS;

JaTYHK, KOTOprfI BbIAACT 3HAYUCHUEC, OTHOCAIIECCCA K 3HAYCHUIKO COIMNPOTHUBIICHUA
Harpys3ku; u

6.]'IOK YIIPaBJICHUA, BBITTOJTHEHHBIN C BO3MOXHOCTBIO BBIIIOJIHEHHUA  3a1aHHOI'O
YIpaBJI€HUA Ha OCHOBE XapaKTCPUCTUKHU TeMnepaTypHoi/'I 3aBUCHUMOCTH 3HAYCHUA
COIIPOTUBJICHMUS,

npnu 5TOM 6J'IOK yOnpaBJICHUA BBIIIOJIHEH € BO3MOXHOCTBIO KaJ'II/I6pOBKI/I 3HAYCHUA,
OTHOCSILErOoCs] K 3aJlaHHOMY VIPABJICHHIO, Ha OCHOBE COOTBETCTBUSI MEXKIY BBIXOJHBIM
3HAQYEHUEM JaT4MKa M OLIGHKOM TeMIepaTypbl HArpy3kH, COOTBETCTBYIOLIEH BBIXOAHOMY
3HAYEHUIO.

33. Cnocob npuBeneHust B AEHCTBUE a3PO30JIBHOTO YCTPONCTBA, BKIFOYAROLITHI:
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pacmbUIeHHe UCTOYHHUKA a3pPO030Jisi C MCIOIb30BAHUEM TEILIA, BBIIEISIEMOTO MPU TOoJayde

BJICKTPUUYECKON MOIIHOCTH HAa HArpy3Ky, HUMEIOMYI XapaKTePUCTHKY TeMIIepaTypHOH
3aBUCUMOCTH 3HAYECHHsI COMPOTHBIICHUS, MPUYEM 3HAYCHHE DJICKTPUYECKOTO COMPOTHBIICHUS
HArpy3KH U3MEHSIETCS] B 3aBUCUMOCTH OT TeMIIePaTyphl;

BBIMIOJTHEHHE 3aJaHHOTO YIIPAaBJICHUs HA OCHOBE XapaKTEPUCTUKH TeMIepaTypHOU
3aBUCUMOCTH 3HAYEHUSI COMIPOTHUBJICHHUS; U

KaJUOPOBKY 3HAYEHHUS, OTHOCSLIEroCs K 3aJaHHOMY VIPABJIEHUIO, HAa OCHOBE
COOTBETCTBUSI MEKAY BBbIXOAHBIM 3HAYEHHMEM JaT4YMKa, KOTOPBIA BBIOAET 3HAYEHHE,
OTHOCSIIIEeeCs K 3HAYEHWIO COIMPOTHUBJICHHS] HArPy3KH, W OLEHKOH TeMIlepaTypbl HAarpy3Kw,
COOTBETCTBYIOIIEH BHIXOTHOMY 3HAYEHHUIO.

34. TIporpamMma aJisi IPEAMTUCAHKSI TPOLIECCOPY, B MPOILIECCE BBIMOJHEHUS MPOLECCOPOM,
BBIMOJIHATD CIIoco0 1o 1. 31 wm 33.

ITo noBepenHocTn



oUl. 1A

116A
102 106 134 132 104A121
8 ) ) BO3ﬂVX
\ \ ) \
108—J] [ ®ok ||
VBELOMIIEHMS 122
VIGTOIHAK f
110—] | |
MUTAHVS EMOK .
vpaBREHma[] CXEMA >
1127  gaaK F 8
114 mavsts  H —— ) 124
[ l
\ \
B03VX 130 118A

100A

L/

0LLv9G



oUl. 1B

o 5 116B
102 106 134 121
s03yx | 118B
104B
\ )
108—] [ Bk ||
VBEOMIIEHMS] \ \ 122
110 ACTOHVK | \ f
TN IUTAHVS EN10K ! >
vrpasnemap] CXEMA >
112~ kR 8
114 s H 124

LLIC



OUl. 2

.
*eee

O DR SR .2 A S S ;
1 . ) :

Lo @ > :
_{o b ¢ C m m
| I
m L
i | :

" ,/vO
“ .......... vg teerelessesransensene HE |
| | O— : N
! K e d

m .............................. <o T

" w0 ~/

] ™

! (]

(

! < -
| N o
|

(

(

M

(

t

106
112A

e e a bt cc et cccc e e e

BJ1OK

L
DS
=T
=
N
7N

C\gv'?ﬁ‘?.

R L e L L L T T I T T T T T I T T L LYY

110

<



OUl. 3

316
\

CbPOCKTb CHETHOE
SHAHEHWE

302

304

CHETHOE 3HA4EHWE >
CHETHBIN MOPQOI?

BKIMO4HATL Q1

v

\BbIKITKOHNTB Q1, BbIKIHOYITH (2,

VISMEPUTD HAMPSPKEHWE

VISMEPEHHOE 3HAYEHN
HAMPSAXEHWA > V47

ONPELENTD, HTO KOJTMHECTBO UCTOHHIKA

A3PO301A ABNAETCA HELOCTATOYHBIM

v

YBELOMWTb Ob OTKJIOHEHWW OT HOPMb

\
308  (OKOHYAHME

BbIJATL CUTHAT  |318
VBELOMITEHNA 0 BbICO-
KOV TEMTEPATYPE
v 320
GMIOKIPOBATL MOJAYY |/
Mom\T/ocm 302
VBEMYTb CHETHOE
SHAYEHVE

(03]
o
o

LLIV



416

J

CbPOCUTb CHETHOE
SHAHEHME

CHETHOE 3HAYEHWE >
CHETHBIN NOPQI?2

OMNPELENATD, HTO KOMTMHECTBO UCTOHHKA

BK/TKO4HATL Q1

412 \’

VISMEPUTH HATPSIKEHWE

“\BbIKITO4MTL Q1, BbIKMOYNTL Q2,

V3MEPEHHOE 3HAYEHN

OUl. 4

HANPSKERVA > V47

418

BbILIATH CUTHAJ YBE-
JNOMIEHNA O BbICOKOW

TEMITEPATYPE

VISMEPEHH
HATMPAXEHWA > V7 MOLLHOCTH

A3PO30JTA ABJTAETCA HELOCTATOYHBIM

y
YBELIOMWTb Ob OTKJIOHEHWI OT HOPMbI

\

OKOHYAHVE 3
422
YBETIVTH CYETHOE P
[A 419 3HAYEHUE
420

OE 3HAYEHW BJTOKUPOBATH NOLAYY

/




®Ul. 5

16
S16y

YMEHBLUWTD
CHETHOE 3HAYEHKME

CHETHOE 3HA4EHUNE =
CHETHBI MOPQI?

510
\ BKIMO4HATH Q1
51 ¥
K BbIKITHO4MTH Q1, BbIKIKOYATL Q2,
VSMEPUTD HATPSKEHWE

VISMEPEHHOE 3HAYEHN
HAMPAXEHWA > V47

OMNPELENTD, HTO KOJTMHECTBO UCTOHHIKA
A3PO30ITA ABNAETCA HELOCTATOYHBIM

v

YBELOMWTb Ob OTKJIOHEHWW OT HOPMb

h¥
508  (OKOHYAHVE

BbIOATH CUTHAN  |518
YBEOMITEHUS 0 BbICO- |/
KOW TEMMEPATYPE
[\ 520
BJIOKUPOBATb NOJAYY |
Mom\tocm 500
S
YBETMYUTH CYETHOE
3HAYEHUE

LLI9



OUT 6 i

602

C o )
v

\ VISMEPWTb NATTEPH BLIbIXAHA

604 -
HEOXKULAEMBIV
[TATTEPH BLIbIXAHWA?

HET

606 ~[__TOBIC/TS CYE BT TTOPOT, HE
VBENMHMBATb CHETHOE 3HAYEHVIE, TTK
YMEHBLLINATb BEFIAHMHY HAPACTAHIS
CYETHOIO 3HAYEHMS

608

\

MAPAMETPbI HACTPOVIKM
HE U3MEHAOTCA

C OKOHdAHVE )




OUrl. 7

204 710

Vn—:-f 2
=5.0V %
7
Vshunt=

1980.05mV~ 1990.00mV

SoEBesERBERINY

%it sdisencnsens

AHATIOT O-LIPOBOA

' 706 MPEOBPA30BATETb

Vurr= 112D 708 ‘ (AU,H)
10.00mVvV
Rurr ~19.90mV : 702 L
reensast 704

112B  |AV gl = 1980mV

132

Ll/8



OUl 8 o7

802

OBHAPYXKEHO J1
BIBIXAHVIE NOJ1b30BA-

\ BKIHO4MTb Q1 (OBECTEHNTD
OYHKLOHNPOBAHWE NEPBOW LIETTN)

BbIKIMO4ATL Q1

v

OYHKLI/IOHVPOBAHWE BTOPOW LIEMH)

v

8

\{

)

\ BKIMKO4YUTL Q2 (OBECMEHNTD
\

BbIBECTW 3HAHEHWE COMPOTUBIIEHA
HATPY3KIA

814

3HAYEHME CONPOTUBIIEHIA
HATPY3KW > NOPOTA

816

\ ONPELE/MTE HELOCTATO4HOCTb
VCTOYHMKA ASPO30TA

C OKoHAHE )

800




oul. 9

10/17

HATPEBATESTb (METAIIT A) *MOCKOSIbKY
VCTONb3YETCA METAIIT OLHOMO TUMA,
TO TEMMEPATYPHBIE KOGOOUUNEHTHI
COMNPOTUBIEHUA ABNIAOTCA
OLIMHAKOBBIMI

> T[]
350°C



11/17

OUT. 10
C HYAI0 )
1002 |
\ VBEZOMMTb 06 OTKIOHEHWN OT HOPMbl
1004 N
\ [POBEPKA OTCOEAVHEHIS
1006
OBHAPY)KEHO /1
OTCOEVHEHVE KAPTPUIKA?
1008

\ BITOKUPOBATH NOLAYY MOLLHOCTH
B TEHEHWE MPEABAPWUTE/IBHO 3ALAHHOTO
[EPWOA BPEMEH

101
0\ BKITHOYNTH Q2

101
K MOSY4UTb 3HAHEHIE, OTHOCALLIEECAH
K 3HAYEHWHO COMPOTUBIIEHNA HATPY3KI

1014 |

| KATI/EPOBATS COXPAHRENVIO XAPAKTE.
PUCTVKY TEMMEPATYPHOM 3ABICUMOCTH
SHAYEHIS COMPOTVBIERMS [T HATPY3KM
1016 v

\

CKOPPETVPOBATD Riresold

V4
C OKOHYAHVE

1000




12117

OUT. 11A
C Hwyvo D)
1102A A
\ YBELOMITb 05 OTKITOHEHIM OT HOPMb|
1104A W
\ MPOBEPKA OTCOE[IVHEHIS
1106A
OBHAPY)KEHO W
OTCOEQVHEHE KAPTPUIKA?
1108A
BKITHO4TB Q1 (OBPA30OBATH A9PO30STh)
1110A v
BBIKITKOYITb Q1, BKMOYMTH Q2
1112A v
MONMYYUTh 3HAYEHVE, OTHOCSILLIFECS
K 3HAYEHIO COMPOTUBITEHIAS HATPY3KU
1114A v
KATIVBPOBATb COXPAHAEMYIO XAPAKTEPY-
CTUKY TEMIMEPATYPHOW 3ABVCHMOCTH
3HAYEHUS COMPOTVBIEHUS 1715 HATPY 3KU
1116A ¢

CKOPPETVPOBATD Rivestold

\
C  OKOHYAHVE D

1100A




13/17

OUT. 11B
C HwWI0 )
1102B v
\ VBEZIOMITH OF OTKTOHEH OT HOPMb|
1104B N
\ [POBEPKA OTCOE MHEHIS
1106B
OBHAPY)KEHO /T
OTCOEVHEHIIE KAPTPUIDKA?
1108%\
BKIIO4YMTH Q1 (O5PA3OBATH ASPO30Tb)
1110B v
\ BbIKMTOMTb Q1, BKIIOHATE Q2
1112B v
\ MIOSYSUTb 3HAYEHVE, OTHOCSLLIEECS]
K 3HAYEHVIO COMPOTYVBIEHMS HATPY3KM
1113B
HET
MOMYYEHHOE 3HAYEHME < MIOPOTA
1114B
\J KANMEPOBATD COXPAHSIEMYIO XAPAKTEPIA-
CTVKY TEMIEPATYPHOM 3ABVCHMOCTH
3HAYEHIS COMPOTUBIIEHIAST 17151 HATPY3KMA
11168 Vv
\ CKOPPETUPOBAT Ryt
<
\ 4

C  OKOHYAHVE D

1100B




OUl. 12

14/17

C HWI0 )
1202, v
YBEIOMMTb 0B OTKJTOHEHVM OT HOPMb
1204\ N
MPOBEPKA OTCOEZVHEHIS
1206

1208

OBHAPYXKEHO J1
OTCOEAVHEHWE KAPTPULKA?

BJTOKPOBATH NMOJAYY MOLHOCTH
B TEYEHVE NMPEBAPUTENBHO 3AJAHHOIO
[EPVI0JA BPEMEHM

1210

/./

BKIKO4NTL Q2

1212

v

/J

MOJY4UTb 3HAHEHWE, OTHOCSLLIEECH K
SHAYEHWIO COMPOTUBIIEHIA HATPY 3KI/

1214

v

/./

BKJTO4MTH Q1 (OBPA30BATb A3PO30/1b)

1216

v

/./

BbIKITHO4MTH Q1, BKITHO4NTH Q2

1218

v

/./

MOJY4UTb 3HAHEHWE, OTHOCALLIEECA K
SHAYEHWIO COMPOTUBIIEHIA HATPY KW/

1220

v

/./

KAJINEPOBATL COXPAHAEMYIO XAPAKTE-
PUCTUKY TEMIMEPATYPHOW 3ABCMOCTHI
SHAYEHIA CONPOTUBIEHNA U115 HATPY 3KI/

1222

\2

CKOPPETVPOBATD Ryyesnolg

v
C  OKOHYAHVE D

1200




dUrl. 13

R[]
A

Rthreshold

R’thFEShC)ld
BbICOKOE NCXOOHOE 3HAYEHWE CONPOTUBIIEHUA

HATPEBATESTb (METAJTTA)

]

\ o - —— wllin —: _.—G—Rstand
Rzl‘ .

330°C

350°C

> T[C]
370°C

L1/G1



16/17

HET

OUT. 14
C Hyv0 D
1402 v
\ YBELIOMUTb OB OTKITOHEHMM OT HOPMb!
1404 \
\ MPOBEPKA OTCOEIVHEHNS
1406
OBHAPY)KEHO 1A
OTCOEOMHEHVIE KAPTPUIDKA?
1408
BJTOKPOBATH NMOJAYY MOLLHOCTH
B TEYEHWE MPEOBAPUTENBHO 3AJAHHOMO
1410 HEPMOQ/;/BPEI\/I_EHM
BKITHOYUTB Q2
1412 ¢
MONYYUTH 3HAYEHWE, OTHOCSLLIEECS K
3HAYEHMIO COMPOTUBIEHNS HATPY 3K/
1413
SHAYEHVE COMPOTUBITEHISA < Rang?
1414
KATMEPOBATE COXPAHAEMYHO XAPAKTE-
PUCTUKY TEMMEPATYPHO 3ABUCUMOCTM
3HAYEHUS COMPOTUBIIEHS L1151 HATPY 3KM
1416

v

CKOPPETVPOBATD Riresold

=

~

C  OKOHYAHVE D

1400




17117

DUl 15
R[Q] A HATPEBATETb  HATPEBATESTb
1506 (VETATUIC)  (METANNA)
[ S [, W 4
C 7 HATPEBATESTb
, METAITNB
RA | | . - ( J_U_l )
r _\~ \
RIB .........é‘ 1502
. 1504
"
Rc :
R, ;
|
Rg :
' >T[C]

25°C 350°C



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

