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OIIMCAHUE U3OBPETEHUA
2420-544530EA/045

ClIOCOb MPO3BOJACTBA BJOKA PACIHBUIEHHUA, HWHI'AJATOP
APOMATHYECKOI'O BEHIECTBA HEBOCINVIAMEHAIOIETIOCA THIIA, BJIOK
PACHHBUIEHUA 1 KOMILVIEKT BJIOKA PACIHBUIEHUA

OO6nacTb TEXHUKH, K KOTOPOH OTHOCUTCS N300peTeHne

[0001] Hacrosimee wu300peTeHHe OTHOCHTCS K Croco0y Mpou3BOACTBA OJioKa
pacmblIeHMs, HMEIOLIEr0 pE3UCTUBHBIM HarpeBaTENbHBIM 3JIEMEHT, KOTOPBIM paclbLIseT
UCTOYHUK a’po3osii  0Oe3 BOCIUIAMEHEHHUs, K WHIaJsTOPy apOMaTUYEeCKOrO  BEIIeCTBA
HEBOCIUTAMEHSIOINEroCs TUIIA, K OJIOKY pacrbUIeHHUs U K KOMILUIEKTY OJIOKa pacIblUIeHHUS.

YpOBEeHb TEXHUKU

[0002] TpaauunoHHO, HU3BECTEH VHTAJIATOD apoOMaTHU4YECKOro BELIECTBA
HEBOCIJIAMEHSIOLIErOCsl TUMA, BBINOJHEHHBIH C BO3MOXKHOCTBHO BJBIXaHUS apOMATHYECKOTO
BemecTsa 0e3 BocruiaMeHeHus1. MHrajasrop apoMaTuiecKoro BeIecTBa HEBOCIUIAMEHSIOIErOCst
TUINA BKJIIOYaeT B ce0sl CEKLHIO PAaCHbUICHHs, KOTOpas PacHbUIAET MCTOYHUK adpo30isi Oe3
BOCIUIAMEHEHHsI, 1 UCTOYHUK apoMara, IpexyCMOTPEHHbIH Onke K CTOPOHE MyHIINTYKa, YeM
CEeKIIMs pacTbUIeHUs (HalpuMep, NaTeHTHBIN TOKYMEHT 1).

[0003] Cekumsi pacrmbiieHHsT BKJIIOYaeT B ceOsi, Hampumep, (QUTHIb ISl BCACBIBAHUS
UCTOYHHUKA a3pO30Jis, U PE3UCTHUBHBIN HArpeBaTEIbHbII 3JIEMEHT, HAMOTAHHBIA BOKPYT (DPUTHIIAL.
Jns Toro, uToOBI CHOEPXKUBATh H3MEHEHHUs B TEMIIEPAType PE3HCTUBHOIO HArpeBaTENIbHOTO
5JIEMEHTa, HAMOTAHHOTO BOKpPYr QuTuisi, Obula MNpemIoKeHa TEXHOJNOTUS, B KOTOPOM
TeMIlepaTypa PEe3UCTUBHOTO HArpeBaTeIbHOIO 3JIEMEHTa BO BpEeMs MOJAuM 3JIEKTPOSHEPTUU K
PE3UCTUBHOMY HArpeBaTEIbHOMY JJIEMEHTY U3MEpsIeTCsl IOCPENCTBOM TepMorpaduu, Hu
BbIXO/IHAsI MOIIHOCTb HCTOYHMKA IUTAaHUSI HAa PE3UCTUBHOM HAarpeBaTEIbHOM 3JIEMEHTE
peryJupyercss Ha OCHOBE M3MEPEHHOH TeMrepaTypbl (HanpuMmep, MaTeHTHAs JIuTepaTypa 2).

Crucok cchiiok

[TaTenTHas nureparypa

[0004] ITaTentHas nutepatypa 1: JP 2010-506 594 A

[TaTentHas nmuteparypa 2: WO 2014/115143 A

CymHoCcTh N300peTeHus

[0005] IlepBeIii OTAMYUTENBHBIA TPU3HAK PE3FOMHUPYETCS Kak Crnocod MPOU3BOICTBA
OJIOKa pachbUICHHs, COAEPKAIINN: 3Tan A M3MEPEHHs 3HAYEHUSI COMPOTUBIICHUS PE3UCTHBHOTO
HarpeBaTeNbHOIO 3JIEMEHTa, KOTOpbIl  pacmbulsieT MCTOYHMK — a’po30Jisi  MOCPENCTBOM
OMMYECKOI0 Harpesa; U 3Tan B 3amucu 3Ha4deHHs] COMPOTUBIIEHUS, U3MEPEHHOIO Ha dTamne A,

OTpeFYHHpOBaHHOfI BbIXOI[HOfI MOIIHOCTHU HMCTOYHHMKA ITMTAHHA, onpe):[eneHHoi/'I B COOTBETCTBHUU
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CO 3HA4Y€HUEM COMNPOTHUBJICHUs, B KAaueCTBE BBIXOJHON MOIIHOCTH WCTOYHHUKA MUTAHMUS Ha
PE3UCTUBHOM HAarpeBaTEIbHOM 3JIEMEHTE WM HWACHTU(UKAIMOHHOW MH(OPMAIUH, CBA3aHHOU
CO 3HAa4eHHEM COMPOTHUBIEHUS WJIHU OTPEryJHPOBAHHOI BBIXOAHONW MOIIHOCTBIO HCTOYHHKA
IUTaHUS, B UHPOPMALIMOHHBIN HCTOYHHK.

[0006] BTopoii OTAMYMUTENBHBIA MPU3HAK PE3FOMHUPYETCS] KaK CIIOCO0 MPOM3BOICTBA
OJI0Ka pacTbUIEHUs COTJIACHO MEPBOMY OTJIMYMTEIBHOMY IPU3HAKY, B KOTOPOM 3Tarl A SIBJISIETCS
5TalnoOM  U3MEPEHUsT  3HAUYEHUs  CONPOTUBJIEHMs  MOCJIE€  MPUBEAEHHs  PE3UCTUBHOIO
HarpeBaTeIbHOIO 3JIEMEHTAa B KOHTAKT C CEKLMeW BCachIBaHMs a’po30Jsl sl BCAChIBAHUS
HCTOYHUKA a3p030Jis, U MOAKIIOUEHHs 3JIEKTPOAA Ul COCIUHEHUs] C UCTOYHUKOM IUTAHUS K
PE3UCTUBHOMY HarpeBaTeIbHOMY 3JIEMEHTY.

[0007] Tperwii OTNMYUTENBHBII MPU3HAK PE3IOMHUPYETCS KaK CIIOCOO IMPOU3BOICTBA
OloKka pacrbUIeHMs COIMVIACHO TIEPBOMY  OTJIMUWUTENBHOMY TPHU3HAKY HJIH  BTOPOMY
OTJIIMYMUTEPHOMY MpPHU3HAKy, IPU 3TOM 3Tan A SBJISIETCS 3TallOM M3MEpPEHUs 3HAa4YeHUs
CONPOTHUBJIEHUsI Tocie cOOpku OJOKa pacHbUICHUs, BKJIIOYAOMEro B ceOs pe3UCTHUBHBIM
HarpeBaTeNbHbIN 3JIEMEHT.

[0008] YeTBepThlii OTIIMYUTEIBHBIA MPU3HAK PEIOMHUPYETCS] KaK Croco0 MPpOU3BOICTBA
OJ0Ka pacHbUIEHHs COTJIACHO JIOOOMY M3 IEPBOTO-TPETHEro OTJIMYUTENbHBIX NPU3HAKOB, B
KOTOpPOM HMH(OPMAIMOHHBII UCTOYHHMK MPEOYyCMOTPEeH B OJIOKE PACHbUICHMS, BKJIIOYAIOIIEM B
ceOsl pe3MCTUBHBIN HarpeBATENIbHBIN 3JIEMEHT.

[0009] IlaATelii OTAMYUTENBHBI NPU3HAK PE3IOMUPYETCS KaK Crnocod MpOU3BOICTBA
OJIoKa pacrbUIEHUs] COTJIACHO JIFOOOMY M3 MEPBOTrO-4€TBEPTOrO OTIMYUTENbHBIX MPH3HAKOB,
NOTONIHUTENbHO — cojepkamuii  3tanm € COXpaHeHUsT 3HA4YeHHs] CONPOTHBIICHHS WU
OTPeryJUpOBaHHONW BBIXOJHOM MOIMHOCTM HCTOYHHKA THMTAHHUS HAa BHELIHEM HOCHUTEle
uHpOpMaLMK,  KOTOPbIA  JOOCTYNEH JJIi  WHTAJSITOpa  apOMAaTHYeCKOro  BELIeCTBA
HEBOCIUIAMEHSIOLIErocss  TuUma, B KOTOpOM 3Tam B sBisercs  STanoM  3aIlucu
UICHTUPUKAIMOHHON HH(pOpMaK B HHPOPMALMOHHBIA HCTOUHUK.

[0010] IllecToit OTIMYUTENBHBIH TPU3HAK PEFOMHUPYETCS KaK CIOCOO MPOM3BOICTBA
OJIoKa pacmbUICHHS COTJIACHO JIOOOMY W3 MEPBOTO-IATOTO OTJIMYHUTENbHBIX MPU3HAKOB, B
KOTOPOM 3Tam A SBISI€TCSl STAlOM H3MEpEeHUs] 3Ha4YeHMs COMPOTHBIIEHUS NPU TemIlepaType
HUXKe TEeMIIEPaTypbl UCTIOJIb30BaHUS UHrajasTopa apoOMaTU4ECKOro BELIECTBA
HEBOCIIAMEHSIOLIEroCs TUMA.

[0011] CenpMoOl OTIMYUTENBHBIN MPHU3HAK PE3IOMHUPYETCS] KaK CIOCOO MPOM3BOICTBA
OJIoKa pacmbUICHUS] COMJIACHO JIFOOOMY M3 MEpPBOrO-LIECTOrO OTJIMYMUTENBHBIX MPU3HAKOB, B
KOTOPOM 3Tanm A sBisieTcs 3TanoM H3MEpPEHUs 3HAa4YeHHsl CONPOTHUBJIEHMs] NMPU HOPMAasbHOMN

TEeMIepaType.



[0012] BocbMOl OTIMYUTENBHBIN MPHU3HAK PE3IOMHUPYETCS] KaK CIOCO0 MPOM3BOICTBA
OJIOKa pacrbUIeHUsI COTIACHO MIECTOMY HJIM CEIbMOMY OTJIMYUTEIBHOMY MPU3HAKY, B KOTOPOM
TEMIIEPATYPHbIH KOd() UIIMEHT o 3HadeHus: comporusiieHust cocrapysier 0,8x10-3[°Cl] wnu
MeEHee.

[0013] JleBATblii OTIMYUTENBbHBIN NMPU3HAK PE3FOMUPYETCS KaK CIOCO0 MPOU3BOICTBA
OJloKa pacrbUIeHHUs COTIACHO MIECTOMY WJIM CEAbMOMY OTJIMYHUTEIBHOMY IMPU3HAKY, B KOTOPOM
TEMIEPATyPHbIA KO3 UIIMEHT o 3HadeHus: comporusieHust cocrapisier 0,4x10-3[°C-l] wmnu
MeEHee.

[0014] [lecATblli  OTJIUYUTENbHBIA TMPU3HAK  PE3IOMHUPYETCS  KAaK  HHTAJIATOP
apOMaTUYECKOrO BELIECTBA HEBOCIUIAMEHSIOLIEroCsl THUIA, COAEp KAIUUN: pPe3UCTUBHBIN
HarpeBaTeNIbHbIN 3JIEMEHT, KOTOPBIH PaclbUIA€T UCTOYHUK a3p030Ji MOCPEACTBOM OMHUYECKOTO
HarpeBa, WH(POPMAIIMOHHBIH WCTOYHHUK, KOTOPBIH BKIIOYaeT B Ce0s  yKa3bIBAIOILYIO
MH(POPMALIMIO, NMPENHA3HAUYEHHYIO0 YKa3blBaTh BBIXOAHYKO MOIIHOCTb HMCTOYHUKA MHUTAHUS HA
PE3UCTUBHOM HArpeBaTeIbHOM 3JIEMEHTE, M CEKLHIO VYIIPABJIEHUs, KOTOpas yIpaBJseT
BBIXOZHON MOIIHOCTBK) HMCTOYHUKA MHUTAHHUS HA PE3UCTHMBHOM HArpeBaTEIbHOM 3JIEMEHTE Ha
OCHOBE yKas3bIBaroleil nHpopmMaruu MHPOPMALIMOHHOTO MCTOYHUKA, MPU 3TOM YKa3bIBAIOLIAs
uH(pOpMaLIUS SBISIETCS 3HAYSCHHEM COTPOTHUBIICHUS] PE3MCTUBHOIO HArPEBATEIBHOTO 3JIEMEHTA,
OTPEryJIMPOBAHHON  BBIXOAHOM  MOIIHOCTBIO HMCTOYHMKA TNMTAHUS, OINPEACIICHHOW B
COOTBETCTBUU CO 3HAUYEHHEM COMPOTHBJICHUS B KAa4e€CTBE BBIXOJHOM MOIIHOCTU HCTOYHHKA
MIUTAHUS] HA PE3CTUBHOM HATPEBATEIbHOM 3JIEMEHTE, WIM UIeHTH()UKAIIMOHHON HH(pOpMAIIHEH,
CBS3aHHON CO 3HAYEHHEM COMPOTUBJIEHUS WM OTPEryJUPOBAHHON BBIXOJHOW MOIIHOCTBIO
WMCTOYHHKA TTUTAHUS.

[0015] OnuHHAMUATHIA OTAUYUTENBHBIA TPHU3HAK PEIOMUPYETCS KaK WHTAJATOP
apOMaTHYECKOI0 BEIIeCTBa HEBOCIUIAMEHSIIOIIEroCs] TUIA COTJIACHO ECATOMY OTIHYUTEIIbHOMY
NPU3HAKY, JONOJHHUTENBbHO COAEpIKALINi: OJIOK pacHbUICHHUS, KOTOPBIH BKIOYaeT B ceOs
PE3UCTUBHBIN HArpeBaTENIbHBIA 3JIEeMEHT U MH()OPMAIIMOHHBIM HCTOYHHK, U OJIOK yIIpaBJICHHS,
KOTOPBIH BKJIFOYAET B ceOsl CEKIMIO YIPABICHUS.

[0016] JlBeHaanaThli OTIMYUTENbHBI TPHU3HAK PE3OMUPYETCS KaK HWHTAJIATOP
apoOMaTHYeCKOro  BeLIeCTBA HEBOCIUIAMEHSIIOINErocs THIA COMVIACHO  OAMHHAILATOMY
OTJIMYUTEIbHOMY NMPHU3HAKY, B KOTOPOM OJIOK YIIPAaBJIEHUs BKIFOYAET B Ce0s CEKIMIO BHEIIHETO
I0CTyma, 4TOObI OCYLIECTBISITH JOCTYN K BHEUIHEMY HOCHTENI0 WH(POPMALNH, XPaHSIIIEMY
3HauU€HUE COMPOTUBJIEHUS WU OTPEryJUPOBAHHYIO BBIXOAHYIO MOIIHOCTb UCTOYHUKA MUTAHMUS,
UH(OPMALIMOHHBIA UCTOYHHK BKJFOUAET B ce0sl MACHTU(PUKALIMOHHYO HHOPMAIHIO B KAYECTBE
yKasblBaromed WHGQOpMALMM, W CEKUUs YIPABICHUS VIPABISET BBIXOJHOW MOIIHOCTBIO

HUCTOYHHUKA MUTAHUA Ha PE3UCTUBHOM HArpe€BATCIIBHOM J3JICMEHTC HAa OCHOBC I/IH(I)OpMaLII/II/I,
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NOJIYYEHHOHN ¢ BHEUIHErOo HOCUTENs] MH(POpPMAIMH MOCPENCTBOM CEKLWH BHELIHErO JOCTyNa C
MOMOIIIBIO UIEHTU(UKALTMOHHOW NH(OPMALINH.

[0017] TpuHaauaTbii OTIUYUTENbHBIN TPU3HAK PE3IOMUPYETCS KakK HHIAJIATOP
apOMAaTHYECKOr0  BELIECTBA  HEBOCIUIAMEHSIOLIEroCss THUIA COMIACHO  OAWHHAALATOMY
OTJIMYUTEPHOMY TIPU3HAKy, B KOTOPOM WH(OPMALMOHHBI HCTOYHHUK XPAHUT 3HAYCHUE
COTIPOTHBJIEHUs] B KAaueCTBE YKa3bIBaroLlell HMH(GOpMAIMM, M CEKLUUS YIIPABICHHS YIPaBIAET
BBIXOZIHOM MOIIHOCTBIO MCTOYHHMKA IUTAHMsI HAa PE3UCTUBHOM HArpeBaTENbHOM 3JIEMEHTE C
MOMOIIBI0 UHPOPMALIMU, CYUTAHHON M3 MHPOPMALIMOHHOTO UCTOYHHUKA, O€3 ydeTa U3MEHEHHs B
3HAYEHUU COMNPOTHUBJICHUS] PE3UCTUBHOIO HArPEBATENIbHOIO 3JIEMEHTA, CONPOBOXKIAKOLIErO
H3MEHEHUE TeMIlepaTyphl.

[0018] UYerrplpHaauaTbIi OTIWYUTENBHBIM MPHU3HAK PE3OMUPYETCS KaK WHIAIATOP
apOMAaTHYECKOTO BELIECTBA HEBOCIUIAMEHSFOIETr0Cs THIIA COTJIACHO JIFOOOMY M3 OMHHAIIATOrO-
TPUHAALATOTO OTJIMYHMTENIbHBIX MPU3HAKOB, B KOTOPOM TeMIEpaTypHbIil KO3(D(PUIMEHT o
3HAYEHHsl COMPOTHBJIEHUs] PE3UCTUBHOTO HArPEBATENBHOTO dieMeHTa cocrasiisieT 0,8x10-3[°C-1]
UJIH MEHEeE.

[0019] IlaTHanmuathlii OTIMYUTENBHBIH TPHU3HAK PE3IOMUPYETCS KaK HMHIaJIATOP
apOMAaTHYECKOTO BELIECTBA HEBOCIUIAMEHSFOIIET0Cs THIIA COTJIACHO JII0OOMY M3 OAMHHAATOrO-
TPUHAALATOTO OTJIMYHMTENbHBIX IPU3HAKOB, B KOTOPOM TeMIEpaTypHbI KO3(D(PUIMEHT o
3HAYEHUS] COMPOTHUBIIEHHUsI PE3UCTHBHOTO HATPEBATENBHOTO djieMeHTa cocTaBsieT 0,4x10-3[°C-1]
UJIN MEHEE.

[0020] IIecTHaAUATHINH OTIUYUTENbHBIA MPU3HAK PESFOMHUPYETCSl KaK OJIOK pacIbLICHHUS,
COoAepKaIMi. PE3UCTUBHBIN HArpeBaTeNbHBIM 3JEMEHT, KOTOPbIM pacHbUIAeT HCTOYHUK
a’3p030J1s1 MOCPEACTBOM OMHUYECKOTO Harpena;, HHHOPMAIIHOHHBIA UCTOUYHUK, KOTOPBIA BKIFOYAET
B ce0sl YKa3bIBAIOIIYI0 HMH(POPMAIMIO, TPEIHA3HAUYECHHYIO YKa3bIBaTh BBIXOAHYH) MOIIHOCTH
HUCTOYHUKA TMUTAaHUS HA PE3UCTHBHOM HArpeBaTEbHOM 3JIEMEHTE, NPH 3TOM YKa3bIBAarOLIas
uHpOpMaLUS SBISETCS 3HAYSHHEM COMPOTHUBIICHUS] PE3MCTUBHOIO HArPEBATEIBHOIO 3JIEMEHTA,
OTPEryJUPOBAHHOM  BBIXOJHOW MOIMHOCTBKO HUCTOYHHMKA T[UTAHUS, OINpPEAEICHHON B
COOTBETCTBUU CO 3HAUYEHHEM COMNPOTHUBJIEHHUS B Kauye€CTBE BBIXOJHOM MOIIHOCTH HCTOYHHKA
NUTAHUS Ha PE3NCTUBHOM HATPEBATEIBHOM 3JIEMEHTE, WIIH WICHTH(PUKAIMOHHON HH(pOpMAIHEH,
CBSA3aHHON CO 3HA4Y€HHEM COMNPOTUBJIEHUS WJIHM OTPEryJHPOBAHHON BBIXOJHOW MOIIHOCTBIO
HCTOYHUKA MUTAHMSL.

[0021] CemHamuaThlii OTIMYUTENBHBIA MPU3HAK PE3IOMHUPYETCs] Kak MOAyJb OJioka
pacmbUIeHNs, COnIep KaIluii: OJIOK pPacHbUICHUS, KOTOPBbIM BKIOYAeT B ceOs PEe3UCTUBHBIN
HarpeBaTeNIbHbIN 3JIEMEHT, PacHbUISIOLUINN HMCTOYHHUK adpo30Jsl IOCPEACTBOM OMMUYECKOTO

HarpeBa, W WH(POPMALMOHHBIH HCTOYHUK, KOTOPBIA BKJIOYaeT B ceOs YKa3bIBAIOMIYIO



UHPOPMALIMIO, TPENHA3HAYEHHYIO YKa3blBaTh BBIXOAHYID MOIIHOCTb HMCTOYHHKA MHTAHUS HA
PE3UCTUBHOM HArpeBaTEIbHOM 3JIEMEHTE, NPU 3TOM YKa3blBaromas HHGOPMAIHS SBISETCS
3HAUYE€HHUEM COIPOTUBJIEHUs] PE3UCTUBHOIO HArpeBaTEJbHOIO 3JIEMEHTA, OTPEeryJIMpOBaHHOMN
BBIXOZIHONH MOIIHOCTBIO MCTOYHUKA NUTAHUs, ONpPENeN€eHHOW B COOTBETCTBHM CO 3HAUEHUEM
COMPOTUBIIEHUSI B KAdyeCTBE BbIXOAHONW MOIIHOCTH HCTOYHHMKA MHMTAHHUS HA PE3UCTUBHOM
HarpeBaTeJIbHOM 3JIEMEHTE, MITH HIeHTU(UKALMOHHOW nH(pOpMaLHel, CBI3aHHON CO 3HAUEHUEM
COTMPOTUBJIEHUS WU OTPEryJIMPOBAHHON BBIXOHOM MOLIHOCTBIO HCTOYHUKA MUTAHMSI.

Kpatkoe onucanue ueprexein

[0022] ®ur. 1 - 3710 cxema, wuIOCTpUpyromas wuHraiasTop 100 apoMaruueckoro
BELIECTBA HEBOCIUIAMEHSIOLIErOCsl TUMA COTJIACHO NMEPBOMY BAPUAHTY OCYILLECTBJICHHUS.

dur. 2 - 310 cxema, wuocTpupyromas 0xok 111 pacnbuleHHs COIJIaCHO MNEPBOMY
BApPUAHTY OCYILECTBICHUS.

@ur. 3 - 3TO cXeMa, WUTIOCTpUPYIOoLIasi OJ04HY0 KOH(GUrypauuo s uHraussropa 100
apOMaTUYECKOrO BeLIECTBA HEBOCIUIAMEHSIIOIIETrOCsl THUNA COTJIACHO MEpPBOMY BapHaHTY
OCYIIIECTBJICHUS.

@ur. 4 - 5TO cXe€Ma AJs1 ONMCAHMS XAPAKTEPUCTUKHU 3HAYEHHs] COMPOTHUBJICHUS CEKLIUU
111R pacmputeHHst (Pe3UCTHBHOTO HArpeBATENBbHOTO 3JIEMEHTAa) COIJIACHO NEePBOMY BapHUAaHTY
OCYLLIECTBJICHMSI.

dur. 5 - 370 cXema, WUIKOCTpUPYIOIas OJO4YHYI KOH(purypauuto uHrajsropa 100
apOMaTUYECKOTO BEILIECTBA HEBOCIUIAMEHSIIOIIETOCs THUIA COMJIACHO MOAM(PULIPOBAHHOMY
npumepy 1.

@ur. 6 - 370 cxeMma, WUTCTpHUpYomas KOMIUIEKT 400 Oyioka pacmbUICHUS] COTJIACHO
MOIU(PHUIIHMPOBAHHOMY MPUMEPY 2.

Qdur. 7 - 370 cxeMa, WUIOCTpHUpyomas OJo4YHyr KoH(urypanuroo uHrausropa 100
apOMaTUYECKOrO BELIECTBA HEBOCIUIAMEHSIIOIIErOCs THUIA COMJIACHO MOAM(PULPOBAHHOMY
npumepy 2.

@ur. 8 - 310 OMOK-CXeMa MOCJIENOBATENBHOCTH ONEPALUi, WIUTOCTPUPYIOLIAs CIocod
npounsBoacTBa Ooka 111 pacnbpuieHHs COrJIaCHO BTOPOMY BapHaHTY OCYIIECTBIICHHSL

OnucaHune BapuaHTOB OCYLLIECTBIICHUS

[0023] [anee Oyner omucaH BapHaHT ocyuiecTBiaeHUs. OTMETHM, YTO OAMHAKOBBIE WU
aHaJOTUYHBIE (pparMeHTbl O003HAYAIOTCS] OAMHAKOBBIMU WJIM AHAJOTHYHBIMU CCBUIOYHBIMHU
3HaKaMHU B OMUCAHUAX depTexeil Huke. OTMETUM, YTO YEPTEXKHU SIBIAIOTCS CXEMaTUYHBIMHU, U
MIPOMOPLIUSA KaXA0r0 pa3Mepa OTINYAeTCs OT PEaIbHOrO pasMepa.

[0024] CnenoBaTenbHO, KOHKPETHbIE pa3Mepbl U T.M. JOJDKHBI OLIEHHMBATHCA C YUETOM

crenyomux onucanuid. He roBopsi yke O TOM, YTO BKJIIOYEHBI (PPArMEHTHI, AT KOTOPBIX



COOTHOUIEHHE U MPOMNOPLMH B3aUMHBIX Pa3MEPOB OTINYAOTCS MEXKAY B3aUMHBIMU YEPTEKAMU.

[0025] [O630p BapUAHTOB OCYIECTBIICHIS |

Llenbro BBIIEONUCAHHON MATEHTHOM JIUTEPATYPhI 2 SIBISIETCS YIIPABJICHUE TEMIIEPATY POU
PE3UCTUBHOTO HArpeBATEBHOTO 3JIEMEHTA TaK, YTOOBI HE IMPEBBINATh BEPXHIOK NPEAEIbHYIO
TeMIlepaTypy, AONMYCTUMYIO Ha PE3UCTUBHOM HarpeBaTelbHOM 3jieMeHTe. (COOTBETCTBEHHO,
HEOOXOIMMO HCHOJb30BaTh TepMorpaguio s TOro, 4YTOOBl H3MEpSTh TEMIEpaTypy
PE3UCTUBHOIO HArpeBaTEIbHOIO 3JEMEHTAa BO BpeMs IOJAaYU MHUTAHUS K PE3UCTUBHOMY
HArpeBaTeJbHOMY 3JIEMEHTY B LIUTHPYEMOH JHTEpaType 2, HO TepMmorpadus, Kak IpaBHIIO,
SIBJISIETCS. JOPOTOCTOsAIIeH. JOMOMHUTEbHO, AJIi TOTO, YTOOBI NOOHMBATHCS BBIIIEONMHUCAHHON
LIeNI, CYIIEeCTBYET OrpaHHYEHHE, YTO HEOOXOAWMO BBINOJHATH I0Ja4y IMHTAHUS K
PE3UCTUBHOMY HArpeBaTENIbHOMY 3JIEMEHTY B T€YEHHE HECKOJIbKMX CEeKYHJ, YTOOBI BBIHYKIATh
(UTHIIb B COCTOSIHUU BCACBIBAHMs UCTOYHHKA a3PO30Jisl IPUBOAUTECS B KOHTAKT C PE3UCTUBHBIM
HarpeBaTeNIbHbIM JJIEMEHTOM, U IIOBBIIIATH TEMIIEPATYpPy PE3UCTUBHOIO HATPEBATEIBLHOIO
3JIEMEHTa 1O TEMIIEPaTyphbl HCIOJNb30BAaHUs (TEMIIEpaTypbl PE3HCTUBHOIO HArPEBATENIbHOTO
5JIEMEHTa  BO  BpEMsl  WCHOJIb30BAHMs ~ MHrajsiTopa  apOMaTHUYECKOro  BEILECTBA
HEBOCTIAMEHSIFOLIIETOCS THIIA).

[0026] Bo-nepBbix, crnoco0 NPOMU3BOACTBA OJIOKA PACIBUICHUS COTJIACHO BapHAHTY
OCYILECTBJICHHsI BKIIFOYAeT B ceOsi: 3Tanm A U3MEepEeHHs] 3HAYECHHUS] COMPOTUBJICHUST PE3UCTHBHOTO
HArpeBaTeIbHOIO  3JIEMEHTA, KOTOPBIM pPACHBbUIAET MCTOYHUK aj’po30Jii  IOCPEACTBOM
OMHYECKOI0 Harpesa;, W sTam B 3amucu 3Ha4YeHHs COMPOTUBIIEHUS, U3MEPEHHOTO Ha dTare A,
OTPETryJIMPOBAHHOHN BBIXOAHOW MOIIHOCTU UCTOYHMKA NMUTAHUS, ONPENEICHHON B COOTBETCTBUU
CO 3HA4YEHUEM COIPOTUBJICHMs B KaudeCTBE BBIXOAHOW MOILIHOCTHM MCTOYHMKA MHUTAHUS Ha
PE3UCTUBHOM HArpeBaTEIbHOM 3JIEMEHTE, WJIM UACHTU(PUKAIIMOHHONH MH(POpPMAIMU, CBS3aHHOU
CO 3HAYE€HHEM COINPOTHUBIICHUS WIJIH OTPEryJUPOBAHHOW BBIXOJHON MOIIHOCTBIO HCTOYHMKA
MUTaHUS, B UHPOPMALIMOHHBIN HCTOYHHK.

[0027] B BapuaHTe OCYIIECTBJICHHS 3HAUYEHHE COMPOTHUBJICHUS PE3UCTUBHOTO
HArpeBaTesIbHOIO 3JIEMEHTA WIH OTPEryJIMPOBAHHON BBIXOJHON MOLIHOCTH UCTOYHUKA MUTAHUS,
ONpPENENEHHON B COOTBETCTBUM CO 3HAYE€HUEM CONPOTUBIIEHUs] PE3UCTUBHOIO HATPEBATEIBLHOIO
3JIEMEHTA, UCTIOJIB3YETCs B KAUeCTBe yKa3bIBarOIeH HHQOPMALNH, TPeIHA3HAYEHHOH YKa3bIBaTh
BBIXOJJHYK) MOILHOCTb MCTOYHMKA MUTAHUS HA PE3UCTHUBHOM HarpeBaTeIbHOM sjeMeHTe. T.e.,
TepMorpapusi HE HCHONB3YeTCs, U, TaKUM OOpa3oM, TNPEACTABISIETCS BO3MOXKHBIM
ONTHUMHU3HUPOBATh YIIPABJICHUE AJI1 BBIXOJHOW MOLIHOCTH MCTOYHUKA MUTAHUS HA PE3UCTUBHOM
HArpeBaTeIbHOM 3JIEMEHTE, He MPUHMMAas BO BHHMMAHHME OIPAaHUYEHHUs HA HCIOJIb30BaHUE
Tepmorpadum.

[0028] Bo-BTOpBIX, MHIANATOP apOMAaTUYECKOI0 BELECTBA HEBOCIIAMEHSIOLIEroCs TUIIA
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COTJIaCHO BAPUAHTY OCYIIECTBIICHUS BKJIFOUAET B Ce€0s: Pe3UCTUBHBIN HAPEBATEIbHBIN JJIEMEHT,
KOTOPBIM  pacmbUIsieT  UCTOYHUK ~ a’po30Jii  TMOCPEACTBOM  OMHYECKOTO  Harpesa,
MH(QOPMALIMOHHBIA HCTOYHHUK, KOTOPBIH BKJIIOUAeT B ce0s YKa3bIBAIOMIYI0 HH(POPMALHIO,
NPEAHA3HAYCHHYKO YKa3bIBaTb BBIXOAHYIO MOIIHOCTb HMCTOYHHKA IMUTAHUA Ha PE3UCTUBHOM
HarpeBaTCJIbHOM 3JICMCHTE, U CCKIHUIO YIIPABJICHUA, KOTOpas YIIPAaBJIACT BbIXOHHOfI MOIITHOCTBIO
HUCTOYHMKA TUTAHUS HAa PE3UCTUBHOM HArpeBaTEIbHOM 3JIEMEHTE Ha OCHOBE YyKa3bIBarollel
uHpOopMaLnu THPOPMAITMOHHOTO UCTOYHUKA. Y Ka3bIBaOLIasi HHPOPMALIHS SABIISETCS 3HAUCHUEM
CONIPOTUBJICHUA PE3UCTHUBHOTO HArpeBATCIIbHOTO JJIEMCHTA, OTpeFYHHpOBaHHOﬁ BbIXOI[HOfI
MOIIHOCTBIO HNCTOYHHKA IMUTaHUA, onpeneneHHoﬁ B COOTBETCTBHUU CO 3HAYCHUEM
CONIPpOTUBJICHHUA B Ka4CCTBE BbIXOI[HOﬁ MOIMHOCTU HCTOYHHKA IMUTAHUA Ha PE3UCTUBHOM
HarpeBaTeJIbHOM 3JIEMEHTE MU UACHTU(PHUKALIMOHHON HHpOpMaLyel, CBI3aHHON CO 3HAUeHHEM
COMNPOTHUBJIEHUS U OTPETYJUPOBAHHON BBIXOJHON MOIITHOCTBIO UCTOYHUKA MTUTAHMUS.

[0029] B BapuaHTe OCYyLIECTBJICHUS 3HAUYE€HHE COMNPOTHUBJIEHUS] PE3UCTUBHOIO
HarpeBaTeIbHOIO BJIEMEHTA, OTPEryJUPOBaHHAs BBIXOAHAS MOIMHOCTb WCTOYHMKA IUTAHUS,
OmnpeneseHHass B COOTBETCTBUM CO 3HAYEHHEM COMPOTHUBJIEHUS] PE3UCTUBHOIO HATPEBATEILHOIO
SJIEMEHTa, WM UACHTU(PHUKALMOHHAS MHPOpPMALIMs, CBsI3aHHAsE CO 3HAYEHHEM COMPOTHBIICHHUS
PE3UCTUBHOIO HArpeBaTENIbHOIO 3JIEMEHTA WM OTPEryJIMPOBAHHON BBIXOAHOM MOIIHOCTBIO
UCTOYHHUKA MMUTAHUS, HCIIOJIb3YETCS B KAUECTBE yKa3bIBatoIel HHPOpMaLIUK, MpeJHa3HAYEHHY IO
YKa3bIBaTb BbIXOOHYHO MOIIHOCTb HUCTOYHHKA IIUTAHHWA Ha PE3UCTUBHOM HArpeBATCIIbHOM

snemente. T.e, Tepmorpadus He HCHIONB3YeTCs, M, TAaKUM OOpa3oOM, MpPEICTaBJISETCS

>
BO3MO)KHBIM ONTHUMH3UPOBATH YIIPABJIEHUE NIl BBIXOAHOM MOIIHOCTH MCTOYHMKA MUTAHUS HA
PE3UCTUBHOM HArpeBaTEJIbHOM »JJIEMEHTe, He IpPUHUMAas BO BHHMAaHHE OrPaHUYEHHUs Ha
UCTIOJIb30BaHUE TepMorpadum.

[0030] [ITepBblii BapUaHT OCYLIECTBICHUS |

(MHransaTop apoMaTHYECKOTO BEIIECTBA HEBOCTIAMEHSIFOILETOCS THIIA)

Jlanee B HaHHOM JOKyMeHTe OyJeT ONHCAaH WHTAJATOP apOMAaTUYECKOTO BEINECTBA
HEBOCIJIAMEHSIOLIErocsl TUMA COTJIaCHO NEepBOMY BapHaHTy ocyliecTBieHus. Pur. 1 - 310
cxeMa, WITKCTpUupytomas uHrausatop 100 apoMaTU4ecKoro BELECTBA HEBOCIUIAMEHSIOIIETOCs
THIA COIJIaCHO NMEpPBOMY BapuaHTy ocylectsienus. Muaramsarop 100 apomatudeckoro BeiecTsa
HEBOCIJIAMEHSIOLIETroCsl TUMA SIBJISIETCS WHCTPYMEHTOM, IpeJHA3HAYEHHbIM MJi BCAChIBAHUS
KOMIIOHEHTa  apOMAaTHYeCKOro  BellecTBa 03  BOCIUIAMEHEHHUs, H  HuMeeT  (dopmy,
IIPOCTUPAIOLIYIOCS B TPEABAPUTENBHO OIpENeeHHOM HaIpaBlIeHUU A, KOTOpOe SBIAETCS
HANpaBJICHUEM OT KOHIa 0e3 MyHAIITyKa 10 KOHIAa ¢ MyHAITYKOM. @ur. 2 - 310 cxema,
wuroctpupyromast 6ok 111 pacrbuieHHs COTIACHO NMEPBOMY BapUaHTy OCYLIECTBICHHA. B

MOCJEAYIOLIEM ONMUCAHUM CJIENYyeT OTMETUTh, YTO MHrajsaTtop 100 apoMaTHUeCKOro BELIECTBA



HEBOCIJIAMEHSFOIIErOCsl TUMA MPOCTO HasbiBaeTcss wuHraimsatopom 100  apomatuyeckoro
BELLECTBA.

[0031] Kak wmmoctpupoBaHo Ha ¢ur. 1, uHramstop 100 apomMaTHueckoro BelecTBa
BKJIFOYAET B ce0s1 OCHOBHYIO yacTh 110 nHramsropa u kaptpumk 130.

[0032] OcHoBHas yacth 110 uHramsropa GopMupyeT OCHOBHYIO YacTh HHramstopa 100
apOMaTUYECKOrO BeIlecTBa U uMeeT (opMy, TOMyCKAIIY0 coennHeHue ¢ kaptpumkem 130. B
4aCTHOCTH, OCHOBHas yacTh 110 mHramsaropa umeer tpyouateiii kopnyc 110X, u xaprpumk 130
NPUCOEONHSETCS K KOHLy ¢ MyHAITYKOM TpyOuatoro kopmyca 110X. OcnoBHast vacte 110
UHraiaTopa BkiIo4yaeT B ceOs 0ok 111 pacnbieHus, KOTOPBIH pacHbUIA€T UCTOYHHUK a3PO30JIs
0e3 BOCIUITaMEHEHUS, U 3JIeKTprUecKui 0ok 112.

[0033] B mepBom BapuaHTe ocyiuectBieHus: 0iok 111 pacnbuieHus BkirOdaeT B ceOs
TpyOuareiii kopmyc 111X, koropwiii ¢opmupyer wacts TpyOuatoro kopmyca 110X. Kax
WLTIOCTPUPOBAHO Ha ¢ur. 2, 6ok 111 pacnbuienus Bkiaouaer B cedst pesepsyap 111P, putwis
111Q m cexmmo 111R pacmeuienus. Pesepsyap 111P, ¢uruas 111Q u cexmus 111R
pacmbuleHUs pasmemiatorcsi B TpyOwatom kopmyce 111X. Pesepsyap 111P  ynepsxuBaer
ucTouHuK asposons. Hanpumep, pesepsyap 111P sBnsercss mOpUCTBIM TEJIOM, BBIITOJHEHHBIM U3
Mmarepuaga, Takoro Kak cmosuctass TkaHb. @urunp 111Q sBiasercs npumepoM CeKLUU
BCACBIBAHMS a3pO30JIH, KOTOpasi BCACHIBAET UCTOYHHUK adPO30Jsl, YAEPKUBAEMBINH MOCPEICTBOM
pesepyapa 111P. Hampumep, ¢utunp 111Q BbimosHeH u3 cTekinoBosiokoH. Cekmmst 111R
pacmbUIeHHUsT PACTIBUISIET HCTOYHUK a3pO30Jisi, BcachbiBaeMblii mocpenctBoMm ¢urmiast 111Q.
Cexkumss 111R pacmbuieHHsi BBITIOJIHEHA C HCIOJb30BAHUEM, HAIMPUMEpP, PE3UCTHBHOIO
HArpeBaTeJbHOTO 3JIeMEeHTa (HAamlpUMep, HarpeBaTeIbHOTO TMPOBOAA), HAMOTAHHOTO BOKPYT
¢utrns 111Q ¢ npenBapUTeIbHO ONPENEICHHBIM [IArOM.

[0034] B mnepBoM BapuaHTe ocyuiecTBieHuss cekuus 111R pacneiienus sBisercs
MIPUMEPOM PE3UCTUBHOIO HArpeBaTENIbHOIO 3JIEMEHTA, KOTOPBIN PacnbuUIse€T UCTOYHUK a3pO30Jis
MOCPENCTBOM OMHYECKOr0 Harpesa. BenuunHa HW3MEHEHHMs] B 3HAYEHUM CONPOTUBIIEHUS
PE3UCTUBHOIO HArpeBAaTENIbHOIO 3JIEMEHTAa OTHOCHUTENIBHO TEMIIEpaTypbl PE3UCTUBHOIO
HarpeBatebHOro 3yeMeHta BoIpaxkaercs kak R(T)=Ro[1+o(T-Ty)]. 3mech, R(T) sBusercs
3Ha4YeHueM conpotusyeHus npu temneparype T, Ry siBisercs 3HadueHUEeM CONPOTUBJICHUs NPU
temneparype To, M o sBIsgeTcss TemmepatypHeiM Kkoddduumenrom. TemneparypHsblit
ko3 duumeHT o W3MeHseTCs B 3aBHUCUMOCTH OT Temmeparypbl 1, HO MOXeT OBITh
ANIMPOKCUMHUPOBAH 10 KOHCTAHTHI B YCJIOBUSAX MPOU3BOJCTBA U UCNOIB30BaHMs uHrausaropa 100
apOMAaTHYECKOr0 BEILIECTBA COMIACHO MEPBOMY BapHaHTy OCyLIECTBIEHUs. B TakoMm ciydae
NPEATIOUYTUTENIbHO, 4YTOObI TEeMIlepaTypHbIi KO3((ULIHMEHT o 3HAYEHUS COMPOTUBIICHUS

PE3UCTUBHOIO  HArpeBAaTCJIbHOIO 3JICMEHTA ObLI 3HAYCHUEM, KOTOPOC TMPEAOCTABIIACT



BO3MO)KHOCTb HM3MEHEHUs] 3HAa4YeHMs CONPOTHUBJIEHUS MEXAy TeMIepaTypoll H3MepeHus u
TEMIEePaTypol HCIONb30BaHMs, YTOOBI MONAgaTh B MPEIBAPUTENBLHO ONPEAEICHHbBIN THAa30H.
TemnepaTypa u3MepeHus - 3TO TeMIlEpaTypa PE3UCTUBHOIO HArpPeBaTENbHOIO 3JIEMEHTA BO
BpeMsl M3MEPEHUs CONPOTHUBIEHHS PE3UCTHUBHOIO  HArpeBaTeIbHOIO  3JIEMEHTa  IpHU
npousBoacTee uHrajgaropa 100 apomatuueckoro BemecTBa. Temmeparypa U3MEPEHUs
MPEANOYTUTENBHO HIDKE TEeMIepaTypbl HCIOJIb30BAHUS PE3UCTUBHOIO HATrpPeBaTENbHOTO
3JeMeHTa. J{OMOJHUTENbHO, TEMIIEPATypa U3MEPEHMsI IPEANOUTUTENBHO SIBJISIETCS] HOPMaJIbHON
temnepatypoii (nuanason 20°C £ 15°C). Temneparypa UCIOIB30BAHUS SIBISIETCS TEMITEPATY POt
PE3UCTUBHOIO HArpeBaTENIbHOIO 3JIEMEHTa BO BpeMs MCIOJb30BaHusi wuHraiastopa 100
apOMaTHUYECKOrO BELIECTBa HEBOCIUIAMEHSIOLIErocsl TUMA M HaxoauTcs B auanazoHe 100°C-
400°C. Korzma npensapuTenbHO ONpEAENeHHbI auana3oH 3agaercs B 20% mpu ycrnoBuu, 4ToO
TeMrneparypa wusmepeHus pasHa 20°C, a Temmeparypa ucnonb3oBaHus pasHa 250°C,
TeMrnepaTypHeiii ko3dduipieHT o mpeanodTutesbHO cocrasiser 0,8x103[°C-l] wam menee,
Hanpumep. Korza npeaBaputenbHO onpeneneHHblii 1uana3oH 3agaercs B 10% npu yciaoBuy, 4to
Temneparypa usMepeHus pasHa 20°C, a Temneparypa wucnojb3oBaHusi pasHa 250°C,
TeMrnepaTypHeiii ko3dduipeHT o mpeanodtutesbHO cocrasisier 0,4x103[°C-l] wnm menee,
HanpuMep.

[0035] HcTouHMK ad’po30Jisa SIBJSIETCS JKUAKOCTBIO, TAaKUM KakK TJULEPUH WIH
MPOMWICHIINKONb. VICTOUHMK a3po30Jisi  yIep:KUBAaeTCs, HAanpuMep, TIOPUCTBIM TeJIOM,
BBIMIOJTHEHHBIM W3 MaTepuaya, Takoro Kak CMOJIHCTasl TKaHb, Kak omnucaHo Boiuie. [lopucroe
TEJO MOXeT OBbIThb BBITIOJIHEHO M3 HETa0AYHOro Marepuajia MJIM MOXET OBIThb BBIMIOJIHEHO W3
TabayHOro Martepuana. BrpodyeMm, HCTOUHUK a’po30Jii MOXKET BKIIOYaTh B Ce0sl MCTOYHUK
apoOMaTHYECKOIo BELIECTBa, COAep Kallui HUKOTUHOBBIH KOMIIOHEHT WM T.N. AJbTEPHATUBHO,
UCTOYHUK a3pO30Jisi HEOOS3aTeNIbHO BKJIOYAET B Ce0sl MCTOYHUK apOMAaTHYECKOrO BELIECTBA,
CoZep KA HUKOTHUHOBBII KOMIOHEHT WM T.1. ICTOYHMK a3p030Jis1 MOJKET BKJIOYATh B ceOst
HCTOYHUK apOMaTUYECKOrO BEILECTBA, CONEPIKALINI KOMIOHEHTDI, OTJIHYHbIE OT HUKOTHHOBOI'O
KOMITOHEHTa. AJIbTEPHATUBHO, UCTOYHUK a3pP030Jis1 HE0OA3aTENbHO BKIIFOYAET B CeO0sl HCTOUHUK
apoOMaTUYeCKOro BEIleCTBa, COAepXKalUi KOMIIOHEHTBI, OTJIMYHbIE OT HUKOTHMHOBOIO
KOMIIOHEHTA.

[0036] Dnekrprueckuii 610k 112 umeer TpyOuarsiii koprnyc 112X, kotopslii popmupyer
yacte TpyOuatoro kopmyca 110X. Dnexrtpuueckuin 6ok 112 Bkirodaer B cedsi MCTOYHUK
nuTaHus, 9To0bl Bo30ykaaTh HHraynsaTop 100 apoMaTHUECKOro BEIECTBA, U CXEMY yIIPABJICHHUS,
9yTo0BI YyNpaBysATh UHTAIATOpoM 100 apoMaTuueckoro BemecTBa. MICTOUHUK MUTAHUS M CXEMa
yOpaBieHHus pasMmemaroTcss B TpyOudarom kopmyce 112X, VMCTOYHMK THMTaHUS SIBJISETCS,

HanpuMep, JUTHEBO-UOHHBIM aKKyMyJsiTopoM. CxeMa yIpaBiIeHUsl BBINOJIHEHA, HalpUMep, U3
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CPU u mamsitu. ITogpobHocTr cxembl yripaBieHHst Oy Ay T OMUCaHbI o3:xe (cM. ¢ur. 3).

[0037] B nepBoM BapuaHTe OCYLIECTBIEHH 3JeKTpudeckuii 610k 112 Birodaer B ceOs
BeHTIWIIHOHHOEe oTBepcTre 112A. Kak mumoctpupoBano Ha ¢Gur. 2, BO3nyX, MPUBHOCHMBIN U3
BEHTIWIIHMOHHOTO oTBepcTusi 112A, Hampasmisiercss k Onoky 111 pacnbmenus (cexuum 111R
pacmbUIeHHs).

[0038] Kaptpumx 130 BbINOJHEH C BO3MOKHOCTBIO COEAMHEHUsI C OCHOBHOH vacThio 110
uHranaropa, (opmupyromeit unramstop 100 apomarmdeckoro BemectBa. Kaprpumk 130
npeaycMaTpuBaeTcst OJIMKe K CTOPOHE MyHAIITYKa, yeM 0ok 111 pacmbuieHus:, Ha myTH OTOKA
rasa (manee B JaHHOM JIOKYMEHTE BO3/yXa), BCACBIBAEMOIr0 U3 MYHIIITYKa. JpyruMH CIIOBaMHy,
kapTpuk 130 HeoOs3aTeNnbHO MpenycMaTpUBaeTCsl OMKe K CTOPOHE MYHALITYKa, 4eM OJIOK
111 pacnbuieHus, ¢ TOYKH 3peHUs (PU3NUECKOrO MPOCTPAHCTBA, HO MOXKET ObITh MPEIyCMOTPEH
Omwke K CTOpOHE MyHMIUTYKa, deM Onok 111 pacnbuieHus, Ha IMyTH IOTOKa a’po30Jis,
HANpaBJSIIOIIETO0  a’p030Jb, cpopMupoBaHHbId U3 Onoka 111 pacnbuieHHs, B CTOPOHY
MyHAITyKa. T.€., MOXKET CUUTAThCs, YTO "CTOPOHA MYHIALITYKa" MMEET TOT XK€ CMBICIH, YTO U
"HIDKE MO MOTOKY" JUIsl TOTOKA a’po30Jisi, a "cTopoHa 0e3 MyHALITYKa" UMEET TOT K€ CMBICI,
YTO U "BBIIIE 10 MOTOKY" JJIs1 IOTOKA a3p030Jisi B IEPBOM BapHaHTE OCYIIECTBICHUS.

[0039] B wactHocTH, kapTpumk 130 Bkirouaer B ceOst OCHOBHYIO yacTh 131 kapTpumxa,
uctouHuk 132 apomaruyeckoro BemecTna, cetky 133A u ¢unptp 133B.

[0040] OcHoBHast yacTe 131 kapTpumka uMeeT TpyouaTyro GopMy, MPOTITUBAKOIIYIOCS B
MpeIBapUTENILHO OMpeneneHHoM HanpasieHnu A. OcHoBHas 4yacTh 131 kapTpumxka pasmernaer
HCTOYHMK 132 apOMaTU4YECKOro BEeIeCTBa.

[0041] UcTounuk 132 apoMaTUYECKOTO BEIIECTBA MPEAyCMATPUBAETCs OJIMKEe K CTOPOHE
MyHOIITyKa, 4eM Onok 111 pacmbuieHHs, Ha TyTH I[OTOKAa BO3AyXa, BCACBIBAEMOTO U3
MyHAwTyka. HMcrounmk 132 apoMaruyeckoro BellecTBAa IPENOCTABISE€T  KOMIIOHEHT
apOMaTUYECKOTO BELIECTBa JJIST adpo30iisi, POPMHPYEMOro M3 MCTOUHHUKA adpo3osst. [pyrumu
CJIOBAMH, apOMAaTHYECKOE BEILIECTBO, MEpPENaBaeMOe a’3pO30JI0 IMOCPEACTBOM HCTOUHHMKA 132
apOMAaTHYECKOr0 BEIEeCTBA, IEPEHOCUTCS HA MY HAIITYK.

[0042] B nmepBoM BapuaHTE€ OCYLIECTBJIEHUS MCTOYHUK 132 apoMaTHUeCKOro BeIEeCTBa
BBIIIOJIHEH C MCIOJB30BAHMEM YaCTH CBIPbEBOIO MaTepuajia, KOTopas NpPeNOCTaBiseT
KOMIIOHEHT apOMaTHYeCKOro BEIIeCTBa a’po3oiio, hopmupyemomy u3 Ojoka 111 pacmbuieHus.
Pa3mep "acTu ChIpbeBOrO MaTepuaia mpeanoyTuTesbHo pased 0,2 MM win 6onee u 1,2 MM wiu
MeHee. JIOMOTHUTENBHO, pa3Mep YacTH ChIPbEBOI0 MaTepHaa MPEeAnOYTUTENBHO paseH 0,2 MM
wim 6onee u 0,7 mm m MeHee. Korna pasmep 4acTu CbIpb€BOrO Marepuaia, GOopMUpPYIOIIHI
WUCTOYHMK 132 apOMaTH4eCKOro BELECTBA, YMEHbBIIAETCs, €ro yAeabHas MIOAAb TOBEPXHOCTU

YBCIINYUBACTCA, u CJICAOBATECIIbHO, KOMIIOHEHT ApOMaTUICCKOTrO BCIICCTBA JICTKO

2
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BbICBOOOXKIAETC W3 4YacTell ChIpbEBOr0 Marepuana, (OPMHUPYIOIIUX HCTOYHHK 132
apomaTtudeckoro BemiecTBa. COOTBETCTBEHHO, NPEACTABJSIETCS] BO3MOXKHBIM  CAEpKUBATh
BEJIMYMHY 4YaCTH CBIPbEBOTO MaTepuana, KOrga NPeNOCTaBIseTCs JKejaeMmas BeJINYnHa
KOMITIOHEHTa apOMaTHYECKOrO BELIECTBa a3po30u0. Pe3anHeli Tabak mnu (GopMOBaHHOE TEO,
nojiydeHHoe (OpMOBKOH TaOauyHOTO ChIPHEBOTO MaTepHajia B IPaHyJIMPOBAHHYIO (popMy, MOTYT
OBITh MCIIOJB30BAHbI B KAUECTBE YACTH ChIPhEBOr0 MaTepuasa, (OpMHUPYIOLIEro UCTOYHHUK 132
apomarndeckoro BemecTBa. OgHAaKO, UCTOUHUK 132 apOMaTH4YECKOrO BEIIECTBA MOXET OBITh
OoT()OPMOBAHHBIM TEJIOM, IOJY4YE€HHBIM (POPMOBAHHMEM Ta0AYHOIO CBHIPHEBOIO MarepHaja B
aucToBy0 (popmy. JlONOTHUTENBHO, YacTh CBHIPHEBOTO MaTepHaia, (pOpMHpPYIOLIas UCTOYHHUK
132 apomaTH4ecKoro BeleCTBa, MOXKET ObITh ClieJlaHa U3 PacTeHU (Hampumep, MSIThI, TPaB WU
T.Il.), OTJIMYHBIX OT Talaka. ApOMaTHYECKOe BEIIECTBO, TaKOE€ KaK MEHTOJ, MOXeT OBITb
MPEAOCTABIECHO B UCTOYHUK 132 apOMaTHUUE€CKOro BELIECTBA.

[0043] 3mech, wacTh CBHIPBEBOrO MaTepuaia, (OPMHUPYIOINAs MCTOYHUK 132
apOMaTHYECKOrO BEINeCTBA, IMOJy4aeTCs MOCPENCTBOM mpocemBaHusi corjacHo JIS Z 8815,
HampuMep, ¢ MOMOIIBIO CUTA U3 HepkaBeroweil cranu cornacHo JIS Z 8801. Hampumep, vactu
CBIPbEBOI'O MaTepuajia NpPOCEeUBAlOTCs B TedeHne 20 MHUHYT CHOCOOOM MeXaHHYECKOro
BCTPSIXUBAHUS CYXOrO0 TUIA C TMOMOINBIO CHUTA W3 HEP>KABEIOINEH CTajli, MMEIOLIEro pasMep
saeriku 0,71 MM, TeM caMbIM, IOJIy4asi YaCTU ChIPHEBOIO MaTepuaja, NpOXOsliue Yepe3 CUTO
U3 HeprKaBerolleW crajau, umeromee pasmep suediku 0,71 M. 3areMm, YacTH ChIPHEBOTO
Marepuajia MpPOCEUBAIOTCS B TeueHHe 20 MHHYT CIOCOOOM MEXaHWYECKOTO BCTPSIXMBAHUS
CyXOro THUIA ¢ MOMOLIBIO CUTA U3 HEPIKABEKOLIEH CTalld, UMEKLIero pasMep sueiiku 0,212 mm,
TE€M CaMbIM, YCTPaHsIs YaCTHU ChIPhEBOIO MaTepHalia, MPOXOAsIINE Yepe3 CUTO U3 HEPIKaBEIOILEH
cTanu, umerotnee pasmep stueiiku 0,212 mm. T.e., 4acTh ChIPEBOrO Marepuana, GopMupyrommas
HUCTOYHUK 132 apoMaTUueCKOro BELIECTBA, SIBJSETCS YaCTbIO CHIPHEBOIO MaTepualia, KoTopas
MPOXOOUT 4epe3 CUTO W3 HepkaBeromed cramu (pasmep sueiiku=0,71 Mw), ompenenstoinee
BEpXHee MpeAeSbHOe 3HAYCHHE, U HE MPOXOAMT 4Yepe3 CHTO W3 HeplKaBerollel craiu (pa3mep
sueiikn=0,212 MM), onpenensroniee HIDKHee NpeneiabHoe 3HaueHne. COOTBETCTBEHHO, HIDKHEE
npeaeNbHOe 3HAaUeHUE [T pa3Mepa YacTH ChIPhEBOrO MaTepuaia, GopMupyroIei HCTOUHUK 132
apOMAaTHYECKOr0 BEIECTBA, ONPENENseTCs pPasMepOM sSUEHKH CHTAa U3 HEP>KABEHOLIEH CTallu,
ONpENENAOIEer0o HUXKHEE NpeNebHOE 3HA4YeHHWEe B BapHAaHTE OCYLIECTBIEHUs. Brpouew,
BEpPXHEE TMpenesbHOe 3HAUeHHE pa3Mepa 4YacTH ChIPbEBOro Marepuana, (HopMupyroei
WCTOYHUK 132 apoMaTHuecKOro BEIECTBA, ONpENeNsAeTcs MO pa3Mepy sS4YelKd CuTa u3
HEP>KaBEIOLIEH CTaJIH, ONPEAEISIOIIEero BEpXHee NPEeIbHOE 3HAUCHHUE.

[0044] B nmepBoM BapuaHTE€ OCYLIECTBJIEHUS MCTOYHUK 132 apoMaTHUeCKOro BEILEeCTBa

sBJIsieTCsT TabayHBIM HCTOYHUKOM, HMMEIOIIUM INeJouHOW mokasarens pH. pH TtabauyHoro
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UCTOYHHKA TMPEANOYTUTENbHO Oosbine 7, a Oomee mnpeamoutuTensHO 8 win  Oosee.
COOTBETCTBEHHO,  MPEACTABISIETCS  BO3MOXKHBIM ~ 3(p(EKTUBHO  H3BJIEKATh  KOMIIOHEHT
apOMaTUYEeCKOro BelecTBa, c(opMupoBaHHBIH K3 TabAYHOrO MCTOYHHKA, MOCPEICTBOM
a3po30isi. COOTBETCTBEHHO, NPEACTABISIETCS BO3MOXKHBIM CHEPIKUBATH BEJMYMHY TabagyHOTO
HUCTOYHMKA, KOIJa MPENOCTABJSIETCS JKeJlaeMas BEJIMYMHA KOMIIOHEHTa apOMaTH4YECKOIO
BemecTa adposonmo. C npyroit croponsl, pH TabayHOro HCTOUHMKA MPEATIOYTUTENBHO paBeH 14
wii MeHee, a Ooinee mnpeamnoututenbHO 10 mimm MeHee. COOTBETCTBEHHO, NPEACTABISIETCS
BO3MOXKHBIM CIEPKHMBATh paspylLIeHne (Takoe Kak kopposus) uHraxstopa 100 apomarnyeckoro
BelecTBa (Hanpumep, kaprpumka 130 wnu ocHoBHOM yactu 110 uHransaTopa).

[0045] Cnenyer  OTMETUTb, YTO  KOMIIOHEHT  apOMaTHYE€CKOTO  BEIECTBa,
copMUPOBaHHBIN M3 UCTOYHHMKA 132 apOMaTHYEeCKOro BELIECTBA, IMEPEHOCUTCS] MOCPENCTBOM
a’p0o30Jis1, U HeOOs13aTeIbHO HarpeBaTh CaM UCTOYHUK 132 apoMaTH4YeCKOro BEeIecTBa.

[0046] Cerka 133A mpeaycMaTpuBaeTcsi ¢ TeM, YTOOBI 3aKpbIBATh OTBEPCTHE OCHOBHOM
yactu 131 kapTpumka Ha CTOpoHe Oe3 MyHIIITyKa OTHOCHUTENBHO WMCTOYHHKA 132
apoMaTHyeckoro BemectBa, U ¢uiabTp 133B mpenycmarpuBaeTcs ¢ TeM, 4TOOBI 3aKpBIBATh
OTBEpCTUE OCHOBHOM 4YacTu 131 xapTpumka Ha CTOPOHE MyHAIITYKa OTHOCUTEIbHO UCTOYHHUKA
132 apomarnueckoro emiectBa. Cerka 133A wmmeer rpy0OOCTb TakOH CTeNeHH, KOTOpas
NpeAOTBpaLaeT MPOXOXKACHUE HYacCTH ChIPhEBOro Marepuaia, (HOpMHUpYIOIIeH HCTOYHUK 132
apomara. ['pybocte cetku 133A umeer pasmep sueiiku, Hanpumep, 0,077 MM wnu Oonee wiu
0,198 MM wumum wmenHee. QuubTp 133B  BBINONHEH W3 BEIIECTBA, MMEKOLIETO
BO3AyXONpoHULaeMocTb. PuibTp 133B mpennouyTHTeNnsHO SBISIETCS ALETaTHBIM (DHIBTPOM,
Hanpumep. @uubtp 133B umeer rpyOOCTh TakOi CTeNmeHH, KOTOpash MPEAOTBpAIIaeT
NPOXOXKACHUE YacTH ChIPhEBOrO MaTepuana, (popMHUpYoIell UCTOYHMK 132 apomMaTuyeckoro
BELLECTBA.

[0047] (bnounas koH(pHTYpamyst)

Jlanee B AaHHOM JOKyMeHTe OyJeT omucaHa OyiouHash KOH(Hryparus HHIaIsTopa
apOMAaTHYECKOr0 BELIECTBA HEBOCIUIAMEHSIIOLIEroCs THUMA COrJaCHO NEPBOMY BAapHaHTY
ocymectieHnst. Pur. 3 - 3T0 cXeMa, WUIOCTPUPYIOIAs OJIOYHYI0 KOH(PHUIypamuo s
uHranaropa 100 apoMaTU4ecKOro BelEeCTBa HEBOCILUIAMEHSIOLIEroCsl TUIA COTJIACHO MEPBOMY
BAPUAHTY OCYLIECTBJICHUS.

[0048] Kak wmmoctpupoBano Ha ¢ur. 3, BeimeonucanHeldi Onok 111 pacmbuieHus
BKJFOYaeT B cebs mamath 111M B mononnenue k cekumu 111R pacnbuiennst (pe3nCTUBHBIN
HarpeBaTesbHbIN 35eMenT). Cxema S50 ynpaBieHHs1, IPEIyCMOTPEHHASI B SJIEKTPUIECKOM OJIoKe
112, omucanHOM BbIIE, BKJIOYaeT B cedst cekumto S1 ympasnenus. Cxema S50 ympaBieHHs

SIBJISIETCS. TIPUMEPOM OJIOKa YIIPaBJICHUS, KOTOPBIM BKIFOYAeT B Ce0sl CEKLMIO YIIPaBJICHHS,
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9roOBl  YNPABIATH  BBIXOJHOW  MOIMHOCTBIO HCTOYHMKA THUTAHUS HAa  PE3HUCTUBHOM
HArpeBaTebHOM 3JIEMEHTE.

[0049] ITamsate 111M sBasiercs mpumMepoM HHGOPMAILMOHHOTO HCTOYHHUKA, KOTOPBIA
BKJIFOYAaeT B Ce0sl YKa3bIBAIOIIYIO WH(POPMALMIO, NMPEIHA3HAYEHHYIO YKa3bIBaTh BBIXOAHYIO
MOIITHOCTh UCTOYHMKA nuTaHus st cekuun 111R pacnbuieHus (pe3suCTUBHOTO HArpeBaTeIbHOTO
3JeMeHTa). B mepBoM BapmaHTe OCYLIECTBIEHHs YKa3blBaroIas HHOOPMAIUS SBISETCS
3HAYEHUEM COMNPOTHUBIICHUs PE3UCTUBHOIO HArpeBaTENIbHOIO 3JIEMEHTA WUJIU OTPEryJUpOBAaHHOU
BBIXOJJHOM MOIIHOCTBK) HMCTOYHHMKA IMUTAHUSA, ONPEINEIEHHOM B COOTBETCTBUM CO 3HAYEHUEM
COMNPOTHUBJICHUs] PE3UCTUBHOIO HArPEBATEIBbHOIO 3JIEMEHTA B KAau€CTBE BBIXOAHOW MOIIHOCTHU
UCTOYHMKAa mnuTaHuss ansd cekimu 111R pacnbuieHust (pe3UCTUBHOTO HArpeBaTeIbHOT'O
3JIEMEHTA).

[0050] 3nmech, 3HaueHUE COMPOTHUBIICHUS PE3UCTUBHOIO HArPEBATENBHOIO 3JIEMEHTA
MOXKET ObITh (PAKTUYECKHM HW3MEPEHHbIM 3HAYEHUEeM JUId 3HAYECHUS COIPOTHUBIICHHS WIH
OLICHCHHbIM 3HAuY€HUEM Ji1 3HAa4eHHs CONPOTUBJIEHHs. B 4acTHOCTH, KOrAa 3HauYeHue
CONPOTHUBJIEHUsT PE3UCTUBHOIO  HArpeBaTEIbHOIO 3JIEMEHTA HU3MEPSETCs  IMOCPENCTBOM
NOAKJIOYEHUs] KJIEeMM HM3MEpPHTENbHOIO YCTPOWCTBA K OOOMM KOHLAM  PE3HUCTHUBHOIO
HarpeBaTeJbHOTO JJIEMEHTA, MPEACTABIAETCS BO3MOXHBIM  HCIOJB30BaTh  (DaKTHUECKH
U3MEPEHHOE 3HA4eHHE B Ka4eCTBE 3HAYEHHUs] CONPOTUBJICHUS] PE3UCTUBHOIO HATPEBATEIBHOTO
3JeMEHTa. AJIbTEPHATUBHO, HEOOs3aTeNbHO pPAaCcCMATPUBATH 3HAYEHHE COMPOTUBJICHUS YACTH
(37eKTpoa WM T.I1.), OTJIMYHOHN OT PE3UCTHBHOTO HArpeBaTEbHOTO 3JIEMEHTA, KOrJa 3HAYeHUe
CONPOTHUBJIEHUsT PE3UCTUBHOIO HArpeBaTEIbHOTO 3JIEMEHTA HU3MEPSETCsl  MOCPENCTBOM
MOAKJKOYEHUSI KIEMMbl H3MEPUTEIBHOIO YCTPONCTBA K 3JIEKTPOAY, COEAUHEHHOMY C
PE3UCTUBHBIM HArpeBaTENIbHBIM 3JIEMEHTOM, B COCTOSIHUH, KOTAA 3JEKTPOX AJIsI COCIMHEHUs C
HUCTOYHMKOM IHUTaHMs, NPEeAyCMOTpeHHbIM B uHramarope 100 apoMaTuyeckoro BeLIECTBa,
COEIMHSIETCS] C PE3UCTUBHBIM HATPEBATENIbHBIM 3JIEMEHTOM. B TakOM ciydae nmpeano4YTUTENbHO
UCTIONB30BATh OLICHEHHOE 3HAYEHHE C YYETOM 3HAYEHUS] COMPOTUBIICHHUS YacTH (3JIEKTPOAA WK
T.IL.), OTJIMYHOH OT pPE3UCTUBHOTO HATPEBATEIBHOIO »JJEMEHTa, B KA4eCTBE 3HAUSHHUS
CONPOTHUBJIEHUs] PE3UCTUBHOIO HATPEBATEIBHOIO 3JIEMEHTA.

[0051] JlomonHUTENbHO, BEIWYMHA BBIXOJHOW MOIMHOCTH HWCTOYHHKA IMUTAHUS Ha
PE3UCTHUBHOM HArpeBaTEbHOM 3JIEMEHTE OMNPENENseTCsl MO 3HAYEHUIO HAIpsDKEHHs, KOTOpoe
JOJDKHO OBITh MPUIIOKEHO K PE3UCTUBHOMY HArpeBATENIbHOMY 3JIEMEHTY, M BPEMEHH, B TCUCHHE
KOTOPOro MOAAa4a BBIXOAHONW MOINHOCTU MCTOYHMKA MUTAHUS MPOJNOJDKAETCA B Ciydae, KOraa
HaNpsDKEHUE HEMpPEepbhIBHO MPUKJIAABIBAETCS K PE3UCTUBHOMY HarpeBaTeslbHOMY 3yieMeHTy. C
APYrol CTOpPOHBI, BEJIMYMHA BBIXOAHOW MOIIHOCTH HMCTOYHUKA NUTAHUS OINpEnessercs IO

3HAUCHUIO HAIIPAXKCHHS, KOTOPOE AOJIKHO OBITh MPUIIOXKEHO K PE3UCTUBHOMY HArp€BaTCIIbHOMY
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3JIEMEHTY, KO3(pUIHEHTY 3arojHeHus (T.e., IMUPUHE HUMITYJbCa W HMHTEPBAJY HMITYJbCA) H
BpEMEHHM, B TEYEHHE KOTOPOro Iofada BbIXOAHOW MOIIHOCTH HCTOYHHMKA IHUTaHUS
NPONOJKAETCS B ciydae (MMITYyJIbCHOE VIPABJIEHHE), KOTZA HAINpsDKEHHE NEePUOIUYECKU
IIPUKJIAJbIBAETCS K PE3UCTUBHOMY HarpeBaTEIbHOMY 3JIEMEHTY.

[0052] Cexuus 51 ynpasneHus ynpasisieT BbIXOAHONH MOILIHOCTBIO MCTOYHMKA MUTAHUS
HAa PE3NCTHBHOM HArpeBaTeIbHOM 3JIEMEHTE HAa OCHOBE YKasblBarolleld HHPOpMALHY,
BKJIFOUEHHOU B namsTh 111M.

[0053] Harmpumep, onucanue OyaeT MpeaocTaBIeHO MOCPEACTBOM IIPUBEIEHHS B IIPUMED
ciayd4asl, KOrja 3HA4Y€HHE COINPOTHUBJICHHsS PE3UCTUBHOIO HArpEBATENIbHOIO 3JIEMEHTAa HUMEET
XapaKTePUCTUKY, WILTIOCTPUPOBaHHYIO Ha ¢ur. 4. Ha ¢ur. 4 BepTUKambHasi OCh MPEICTABIISIET
3HaueHue comnportusiieHust ({2), a ropusoHTajbHast OCh mnpexacrasisier temmeparypy (°C).
HopmanbHas Temnepartypa Haxogutcs B auanaszone 20°C = 15°C. Temneparypa UCnonb30BaHUs
SABJIIETCSA TEMIEPaTypOil PE3UCTUBHOIO HArpeBaTEIbHOIO 3JEMEHTA BO BPEMsl UCIOJb30BAHUS
uHrajgsatopa 100 apomMaTH4eckoro BEIECTBA HEBOCIUIAMEHSIOLIErOCsl THUNA M HAXOAUTCS B
nuanasone 100°C-400°C. TemnepaTypa HCIIONB30BAHUS COOTBETCTBEHHO OIPENEIseTCs B
3aBUCUMOCTU OT COCTaBa MCTOYHUKA a’po3osid. HakjaoH 3Ha4YeHHs CONPOTUBIIEHUS SABIAETCSA
BEJIMYMHON M3MEHEHMs] B 3HAYEHUM CONPOTHUBJIEHUS PE3UCTUBHOIO HATPEBATENILHOIO 3JIEMEHTA
OTHOCHUTEJIbHO TeMIIepaTyphbl Pe3UCTHUBHOIO HArpeBaTENIbHOTO 3JIeMEHTa (T.€., TEMIIePaTyPHBIM
KO3 (PP ULTUEHTOM Q).

[0054] Kakx wmutmoctpupoBaHo Ha ¢Gur. 4, 3Ha4YeHHWE CONMPOTHBJIEHHs oOpasma A
(pe3uCTHBHBII HAarpeBaTEJbHBIN 3JIEMEHT) BbIIIE 3HAYEHHs COMPOTHBIEHHS KOHTPOJIBHOTO
oOpasia (pe3uCTUBHBII HArpeBaTeJbHBIN 3JEMEHT), KOTa TEMIepaTypa sBJISIETCS OQMHAKOBOM.
3Ha4yeHne COMPOTUBIICHHUS 00pasna B (pe3ncTUBHBIN HArpeBaTENbHBIA 3JIEMEHT) HIKE 3HAYCHHUS
COMPOTHBIIEHUS] KOHTPOJBHOTO oOpasua (pe3uCTHUBHBIM HArpeBaTebHBIA JJIEMEHT), KOraa
TeMIlepatypa siBJsieTcsl OMHaKoBOl. Cienyer OTMETUTh, YTO 3HAUeHHE CONPOTUBIEHHS CEKLIUU
111R pacnbuieHust (pe3UCTUBHBIA HArpEeBATENbHBINA 3JIEMEHT) 3aBHCUT OT JUIMHBI PE3HUCTUBHOTO
HArpeBaTeIbHOIO 3JIEMEHTA, TOJIIMHBI PE3UCTUBHOIO HArPEBATENIbHOIO 3JIEMEHTAa U T.I. H,
TakUM 00pa3oM, UMeeT M3MEHEHUs il Kaxnol u3 cekuuid 111R pacnbuieHus: (pe3HCTUBHBIX
HarpeBaTeJbHBIX 3JIEMEHTOB).

[0055] IIpu TakOoM HCXOIHOM YCJIOBMHM, CeKLUs 51 yIpaBieHUs yNpaBisieT BbIXOAHON
MOIITHOCTBIO MCTOYHHMKA MUTAHUS IJIs1 oOpasma A, Tak, 4yToObl OHa ObLTa BBIIIE KOHTPOJBHOH
BBIXOZIHOH MOLIHOCTH, KOTJa BBIXOJHAs MOIIHOCTb HCTOYHHKA MUTAHUS AJI KOHTPOJIBHOTO
oOpa3ua (pE3WCTUBHBIM HArpeBaTENbHBIA JJIEMEHT) SIBJISIETCS KOHTPOJBHOW  BBIXOMXHOMH
MOLITHOCTBIO, JJIST TOTO, YTOOBI MOJy4aTh JkelaeMyro temneparypy. C apyroil CTOpOHBI, CEKLHUs

51 ympaBneHHs yHPaBiI€T BBIXOJHOH MOIIHOCTBIO MCTOYHHMKA MHUTAaHUs 1Js1 oOpasua B Taxk,
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9TOOBI OHA ObLTA HIKE KOHTPOJIIbHOW BBIXOAHON MOIMHOCTH. COOTBETCTBEHHO, MPECTABISETCS
BO3MOJKHBIM MOJIy4YaTb JKEJIAEMYK TEMIEepaTypy, B TO K€ BpeMsl CAEpXKUBAas H3MEHEHHUE B
3HAYEHUH COTPOTHBJIEHUS [UIsI Kaxknmod wu3 cekumit 111R  pacneuienus  (pe3ucTuBHbIE
HarpeBaTeJIbHbIE SJIEMEHTBHI).

[0056] [Hns Toro, droObl peaqu30BBIBATH TAaKOE VIIPABJIEHHE, YKa3bIBAIOINAS
uHpopMauus, BKIOYeHHass B mamsath 111M, moxer ObITh 3HaU€HHEM COIPOTHBIEHHS Ha
PE3UCTUBHOM HAarpeBaTeIbHOM 3JIEMEHTE WM OTPEryJIMPOBAHHOM BBIXOAHOM MOIIHOCTBIO
UCTOYHMKA IUTAHWsA, OINPEAECICHHOMW B COOTBETCTBUM CO 3HAYEHHEM CONPOTUBIIEHUS
PE3UCTUBHOIO HArPEBaTEIbHOIO 3JIEMEHTA, KaK OMUCAHO BBILIE.

[0057] Bonee KOHKpeTHO, KOrja yKasblBaromas HWHOpPMALIUs SBISIETCS 3HAYCHUEM
COMNPOTHUBJICHUsI PE3UCTUBHOIO HArpPeBaTEIbHOIO 3JIEMEHTA, CEeKUusl 51 ymnpaBieHHs MOKET
COOTBETCTBYIOIUM OOpa3oM YNpPaBJIATh BBIXOAHOM MOIIHOCTBIO MCTOYHUKA IUTAHUSA HA
PE3UCTUBHOM HAarpeBaTEIbHOM 3JIEMEHTE Ha OCHOBE 3HAYEHHsI CONPOTUBIICHUS, CYUTAHHOIO U3
namsaTyd 111M, ecau COOTHOLIEHHE COOTBETCTBHUSI MEXIY BBIXOAHON MOILMHOCTBIO HMCTOYHHKA
NUTAHUS HA PE3CTUBHOM HArpeBATEJIbHOM 3JIEMEHTE U 3HAYEHHEM CONpPOTHBICHHUS yXKe ObLIO
NPUCBOEHO. JIOTOMHUTENPHO, KOT/ia YKa3bIBalOIasi HHGOPMALUS SBISETCS OTPEryJIHPOBAHHOM
BBIXOZHONH MOLIHOCTBK) HCTOYHHUKA NHUTAHUsA, ONPENEIEeHHOW B COOTBETCTBHM CO 3HAYEHUEM
CONPOTHUBJIEHUsI PE3UCTHUBHOIO HArPEBATENBHOTO 3JIEMEHTA, CeKUus 51 ymnpaBieHUsT MOKET
COOTBETCTBYIOIIUM O0Opa3oM yMpPaBJIATb BBIXOAHOW MOIIHOCTBIO HMCTOYHUKA MUTAHUS Ha
PE3UCTUBHOM HAarpeBaTeNIbHOM 3JIEMEHTE Ha OCHOBE OTPEryJIMPOBAHHOMN BBIXOJHON MOIIHOCTU
WCTOYHWKA MTUTAHMS, CYUTaHHOU 13 mamsata 111M.

[0058] 3mecp, cexkums S1 ympaBieHUs NPEANOYTHTENBHO YIPABISET BBIXOAHON
MOIIHOCTBIO WCTOYHHMKA MUTAHUS HA PE3UCTUBHOM HArpeBaTEIbHOM 3JIEMEHTE C ITOMOILBIO
3HAYEHHs COMPOTHUBJICHUS, CUUTAHHOrO w3 mamstu 111M, 6e3 ydera M3MEHEHHUS B 3HAUCHHUH
CONPOTHUBJIEHUs] PE3UCTUBHOIO HAIPEBATENIBHOIO 3JIEMEHTA, CONPOBOXKIAIOIIETO H3MEHEHUE
TeMIiepatypbl. AJbTepHaTHBHO, ceKuuss S1 ynpaBlieHUs NPeANOYTUTENbHO —YIIpaBJsieT
BBIXOJJHOM MOINHOCTBIO HCTOYHMKA MHUTAHHUS HA PE3UCTUBHOM HATPEBATENIBHOM 3JIEMEHTE C
MIOMOIIBIO OTPETYJIMPOBAHHON BBIXOJHOW MOIIHOCTH, CYMTaHHOW u3 mamstu 111M, Oe3 ydera
U3MEHEHUs1 B 3HAYEHUM CONPOTHUBIICHUS PE3UCTUBHOIO HArpeBaTEbHOIO  JJIEMEHTA,
COMNPOBOXKAAOIIEr0 U3MEHEHUE TEMIIEPATY PBL

[0059] Brpouem, 3HaueHHE COMPOTUBIEHUS PE3UCTUBHOIO HAarpeBaTENbHOTO 3JIEMEHTA
MNPEANOYTUTENBHO U3MEPSeTCs MNpU TEMIepaType HUXEe TeMIepaTypbl HCIOJIb30BAHUS
PE3UCTUBHOTO HATpPEeBATEIbHOTO 3JIEMEHTa, a Ooyiee TPEANOUYTHTEIBHO H3MEpSeTcs IpU
HOopManbHOH TemnepaTtype. COOTBETCTBEHHO, HEOOS3aTENbHO BBIMOJHATH MONAYy MUTAHHUA K

PE3UCTUBHOMY HArpE€BaTCIIbHOMY 3JICMECHTY, ITOKA TEMIIEPATYPa PE3UCTUBHOI'O HAIrpEBATCIIBHOI'O
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3JIEMEHTa HE JOCTHTHET TEeMIIepPaTypbl HCIONb30BAHUSA, W TPEACTABISIETCS BO3MOXKHBIM
yIpoInaTh npouecc nmponsBoacTea 0noka 111 pacneuienus. B Takom ciiyuae, npennoYTHTEIBHO,
yroOBl  TeMIepaTypHbli  KO3(Q(PUUMEHT o 3HA4YeHHUs CONPOTHBIEHHS  PE3HUCTUBHOTO
HarpesaTejbHOro snementa Obut 0,8x10-3[°C-1] unu menee (nmpemnoururensho, 0,4x10-3[°C-1]
wii MeHee). COOTBETCTBEHHO, pas3iiMune B 3HAYEHUU CONMPOTHBIEHHSI OTHOCHUTEIBHO 3HAYEHUS
COIIPOTHUBJIEHUs] PE3UCTUBHOTO HArpeBaTENIbHOIO 3JIEMEHTA NPU TEMIIEPaType HCIOIb30BAHUS
ABJIAETCST HEOOJBIIMM, Nake KOrJa 3HAaueHHe, W3MEPEHHOE IpU TeMmmeparype (Hampumep,
HOPMaJIbHOH  TeMmmepaTrype)  HIXKE  TEeMIepaTypbl  HCIIONB30BAHMSA  PE3UCTHBHOIO
HArpeBaTeJIbHOIO 3JIEMEHTA, UCTIONb3YEeTCs] B KAUECTBE 3HAYEHHsI CONPOTHUBIIEHHS PE3UCTHBHOTO
HarpeBaTeJbHOIO 3JIeMeHTa 0e3 yueTa W3MEHEHHs] B 3HAU€HUU CONPOTHUBJIEHUS PE3UCTHBHOTO
HArpeBaTeJbHOIO 3JIEMEHTA, CONPOBOXKIAIOINErO HU3MEHeHHe TemriepaTypbl. ClenoBaTenbHo,
IPEICTABISIETCS BO3MOXKHBIM TOAXOISAIIUM 00pa3oM CHOEep)KUBaTh H3MEHEHHE TEeMIIepaTyphbl
PE3UCTUBHOTO HArpeBaTENIbHOTO 3JIEMEHTA, CONPOBOXKIAKOINEE M3MEHEHHE B 3HAYEHUU
COIPOTHUBJIEHUS PE3UCTUBHOIO HArpeBaTEIbHOIO 3JIEMEHTA.

[0060] ([leiicTBHe U pe3ynbTar)

B nepBoM BapuaHTe OCYLIECTBJIEHUS 3HAYEHHUE COINPOTHUBIEHHS PE3UCTUBHOIO
HArpeBaTeJbHOIO JJIEMEHTAa WM peryJupoBKAa MCTOYHHKA IUTAHUSA, OIpeeNieHHas B
COOTBETCTBUM CO 3HAYEHHEM COIPOTUBJIEHUS PE3UCTUBHOIO HArpeBaTeIbHOIO 3JIEMEHTa,
UCTIONB3YETCSl B KAa4yeCTBE YKas3blBAKOLICH WHPOpPMAIMU, TNPETHA3HAYEHHOW YKa3bIBaTh
BBIXOJIHYO MOLITHOCTh HCTOYHHKA MUTAHHS HA PE3UCTHBHOM HArPEBATEJILHOM 3JIEMEHTE (CEKLIUU
111R pacnbuienusi). T.e., Tepmorpadust He UCTIONB3YETCs, U, TAKUM 00Pa30M, MPEACTABISETCS
BO3MOYKHBIM ONTHMH3UPOBATh YIPABJIEHUE JJIs1 BBIXOJHOW MOIIHOCTH MCTOYHHKA MUTAHUS HA
PE3UCTUBHOM HArpeBaTEJIbHOM »JJIEMEHTE, HE TNPUHHMAas BO BHHUMAaHHE OrpPaHUYEHHs Ha
UCTIOJIb30BaHUE TepMorpadum.

[0061] B mepBoM BapuaHTe OCYINECTBJICHUS HH(POPMALMOHHBIA HCTOYHHUK (TaMATh
111M), xoTOpBI BKJIFOYAET B ceOsl YKA3bIBAKOIIYIO WH(POPMALIUIO, TIPEAYyCMATPUBAETCS B OJIOKE
111 pacnbutenusi. CrienoBaTeNbHO, Maxke B ciydae, korma Oyiok 111 pacmbiieHuss MOXKET ObITh
3aMEHEH, TMPEACTABISIETCS BO3MOXHBIM HAUIEXKAIINM OOpa3oM CHEpKHBATh H3MEHEHHE B
TEMIepaType PE3UCTHBHOTO HArPEBATENbHOIO 3JIEMEHTA, COMPOBOKAANOLIEE HM3MEHEHHE B
3HAYEHUH COTPOTHUBIICHHUS PE3UCTUBHOIO HAIPEBATEIBHOIO 3JIEMEHTA, CUUTBIBAS YKA3bIBAIOLIYIO
uHpopmauuro u3 namsatu 111M, npenycmorpenHoii B Ooke 111 pacnbuieHus.

[0062] [MoauduunposanHblii mpumep 1]

Jlanee B DaHHOM JOKYMEHTEe Oyaer omrcaH MOAW(UIIMPOBAHHBIN mpumep 1 mepBoro
BapHaHTa ocymnecTBieHus. OTINYMSA OT MEPBOrO BapHUaHTA OCYLIECTBICHUs OyIyT OMHUCAHBI

Aajic€ B JAHHOM OOKYMCHTE.



17

[0063] B wacTHOCTH, yKa3blBaromas HWH(pOpMaLus, BKIOYEHHas B mamsaTb 111M,
SIBJISIETCSL 3HAYEHHUEM CONPOTHBJICHMs] PE3UCTUBHOIO HArpeBaTeNIbHOIO JJIEMEHTAa WIH
OTPEryJUPOBAHHOW  BBIXOJHOW MOIMHOCTBK) HCTOYHHMKA [HUTAHUS, OIPEAEICHHON B
COOTBETCTBUU CO 3HAYEHHEM COMNPOTHUBJICHUS PE3UCTHUBHOIO HArpeBaTEIbHOIO 3JIEMEHTa B
NEePBOM BapUaHTE OCYLIECTBJICHUs, KaK ONUCAHO Bbllle. B oTinume OT 5TOro, ykasblBaroljas
uHpopmauuss namatu 111M sBisercs uneHTHQUKALUMOHHON WH(pOpMaIHel, CBsI3aHHOH CO
3HAYEHUEM COMNPOTHUBIICHUs PE3UCTUBHOIO HArpeBaTENIbHOIO 3JIEMEHTA WUJIU OTPEryJUpOBAaHHOU
BBIXOJJHOW MOIIHOCTBIO UCTOYHMKA MMUTAHUSA B MOAM(ULIMPOBAHHOM mpumepe 1.

[0064] (bnounas koHpUTryparms)

Jlanee B AaHHOM JOKyMeHTe OyJeT omucaHa OnouHas KOH(Urypamus HHIajlsTopa
apOMaTHYECKOTO BEIIECTBA HEBOCIUIAMEHSIOIIErocs TUIA COIVIACHO MOAM(PULIPOBAHHOMY
npumepy 1. @ur. 5 - 370 cxema, WUTIOCTpUpYyIOLIas OJ04HY0 KOH(pUryparmo uHransropa 100
apOMAaTHYECKOTO BEIIeCTBA HEBOCIUIAMEHSIIOLIETrOCs THIA COTJIACHO MOIU(PHUIHUPOBAHHOMY
npumepy 1. Crenyer oTMeTuTbh, YTO Te XK€ KOH(PUIypauuy, u4To M KOHpUrypauuu Ha ¢ur. 3,
0003HaYaIOTCS TEMU K€ CChUIOYHBIMHU 3HAKaMH Ha ur. 5.

[0065] 3nech, TepmunHan 200 CBS3H SIBJISETCS TEPMUHAIOM, HMEIOLINM (DYHKIIUIO CBSI3U C
cepeepoM 300 Ha ¢ur. 5. Tepmunan 200 cBs3M SABISIETCS, HANpPUMEpP, MMEPCOHAIBHBIM
KOMITBIOTEPOM, cMapThoHOM, TuiaHmeroM i T.1. Cepsep 300 siBIsieTCS MPUMEPOM BHEIIHETO
HocuTeNnss MHGOPMALMK, KOTOPbI XPAaHUT 3HAYEHHE COMPOTUBJICHUS PE3UCTHBHOTO
HarpeBaTeJIbHOIO 3JIEMEHTA WIH OTPETryJIMPOBAHHON BBIXOJHON MOLIHOCTH UCTOYHMKA MUTAHUS,
ONpPENENEHHON B COOTBETCTBUM CO 3HAYE€HUEM CONPOTUBIIEHUsI PE3UCTUBHOIO HATPEBATEIBHOIO
snemenTa. JlomomHutenpHo, mnamsath 111M Bkirowaer B ceOs  MACHTU(UKALHMOHHYIO
UHQOPMALIMIO, CBA3aHHYIO CO 3HAUYEHHEM CONPOTHBICHHS PE3UCTHBHOIO HArpeBaTeIbHOTO
3JIEMEHTA WJIN OTPEryJUPOBAHHOW BBIXOJAHOW MOIIHOCTBIO MCTOYHMKA NUTAHUS, B KAaueCTBE
yKa3bIBaroIeHd HHYOPMALH, KaK OMUCAHO BBILIE.

[0066] Kak wnmocTpupoBano Ha ¢ur. 5, cxema 50 yrnpaBieHUs] BKIFOYAET B C€0s1 CEKIUIO
52 Buemnero moctymna. Cekuusi 52 BHENIHEro NOCTyNa UMeeT (PYHKIMIO HETOCPENCTBEHHOTO
WA OTNOCPENOBAHHOTO Aoctyna K cepsepy 300. @ur. 5 wumocTpupyeT QYHKIHIO CEKIUH 52
BHEIITHErO JOCTYIa, YTOOBI OCYINECTBIISITh JOCTyH K cepBepy 300 uepes Tepmunan 200 cBszu. B
TAKOM CJly4ae, HampuMep, CeKUHs 52 BHEIIHEero JOCTyNa MOXeT ObITh MoayjeM (Harpumep,
USB-noptom) mnst coenuHeHusi ¢ TepMuHaioM 200 CBsi3W ¢ TIOMOIIBIO TPOBONA, WJIH MOXKET
OBITH MOIyJIeM Ui COe€AMHEHUs ¢ TepMuHaIOM 200 CBSI3M C MOMOINBI PagHOCHTHANA
(marmpumep, Bluetooth-monynem).

[0067] OnnHako, cekuus 52 BHEIIHErO JOCTYNMa MOXET WMEThb (DYHKIUIO

HEMOCPENCTBeHHON CBsA3U ¢ cepBepoM 300. B Takom ciydae cexums 52 BHEINHEro AOCTyNa
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MOKeT ObITh MoaysieM OecripoBogHO LAN.

[0068] Cekuusi 52 BHEIIHEro JOCTYIA CUUTHIBAET MICHTU(PUKALUOHHYIO UH(POPMAIUIO
u3 nmamsatTd 111M u ucnonp3yer CYUTAHHYK HMACHTU(PUKALMOHHYIO HH(POPMALHIO, YTOOBI
nojy4atb uHpOpMAIWiO (T.€., 3HAUEHHE COIPOTHBIIEHHS PE3UCTHUBHOIO HArpeBaTEeIbHOTIO
3JIEMEHTa WM OTPErYJIHPOBAHHYIO BBIXOJHYIO MOIIHOCTh MCTOYHHMKA NMHUTAHUS), CBSI3AHHYIO C
uneHTHgUKaIMOHHON nHpopMarmei, ot cepsepa 300.

[0069] Cexuus 51 ynpasneHus ynpasisieT BbIXOAHONH MOLIHOCTBIO MCTOYHMKA MUTAHUS
Ha PE3NCTUBHOM HAarpeBaTEeIbHOM »JJIEMEHTe Ha OcCHOBe uH(popmauuu (T.€., 3HAYEHUS
COMNPOTHUBJICHUsI PE3UCTUBHOIO HArpEBATENIBHOIO 3JIEMEHTA WJIM OTPEryJMPOBAHHON BBIXOIHOMU
MOIIHOCTH HMCTOYHUKA IUTAHUA), KOTOpas IIOJNy4aeTcs C IOMOLIbI0 HACHTU(PUKAIIMOHHON
uHpopManuu ot cepsepa 300 mocpeacTBoM cekuuu 52 BHewmHero aoctyna. Crocod ynpasieHus
BBIXOJJHO MOIIHOCTBK) MCTOYHMKA ITUTAHUS Ha PE3UCTUBHOM HArpeBaTEIbHOM JJIEMEHTE
SIBJISIETCS] TAKUM K€, YTO U B IIEPBOM BAPUAHTE OCYLIECTBICHUS.

[0070] ([leticTBHe U pe3ybTaT)

B momuduumpoBanHom npumepe 1 mpeHTnpuKanuoHHas MHGOpPMALUS, CBS3aHHAs CO
3HAUYE€HUEM CONPOTUBJIEHUS] PE3UCTUBHOIO HArpeBaTEIbHOIO 3JIEMEHTA WM OTPEeryJIMpOBaHHON
BBIXOZHOH MOIIHOCTBE) WCTOYHUKA TIMTAHMA, MHCIONb3YETCS B KAa4deCTBE YKa3bIBAKOLIEH
uH(popManmy, nperHa3HAYEHHOW YKa3blBaTh BBIXOAHYIO MOIIHOCTb HWCTOYHHKA MUTAHUS IS
cekuun 111R  pacnbuieHus: (Pe3HCTUBHOIO HArpeBaTeNbHOrO djeMeHTa). ClienoBaTeNbHO,
MIPEACTABIISIETCS] BO3SMOXKXHBIM ONTUMHU3UPOBATh YIPABJICHUE BBIXOJHON MOIIHOCTBIO MCTOYHHKA
MUTaHWS Ha PE3UCTUBHOM HArpeBaTebHOM 3JIEMEHTE, He IPUHUMAsi BO BHUMaHUE OrpaHUYeHUs
HA MCTOJIb30BaHUE TepMOrpaduu, Kak B CJIydae ¢ MePBbIM BAPHAHTOM OCYILECTBIICHHSI.

[0071] [MoauduumpoBanHbIii npumep 2]

Jlanee B DaHHOM JOKYMeHTe OyAeT OmucaH MOAWU(UIIMPOBAHHBIA MpUMep 2 MEepPBOTO
BapuaHTa ocyuecTsieHuss. OTauuns oT MOIU(UIIMPOBAHHOTO npuMepa 1 OyayT onucaHbl nanee
B JAHHOM JIOKYMEHTE.

[0072] B wactHOCTH, WH(pOPMALMOHHBIA WMCTOYHHK, KOTOPBIM BKJIIOYAET B ceds
YKa3bIBAOINYI0 WHPOPMALHIO, TPETHA3HAYEHHYIO YKa3bIBaTh BBIXOIHYI0 MOLIHOCTh UCTOYHHKA
NMUTAHUS HA PE3UCTUBHOM HATrPEBATEIbHOM  3JIEMEHTe, sBisAeTcs namMateio  111M,
npeaycMoTpeHHoi B Ooke 111 pacnbuieHust B MmoguduuupoaHHoM npumepe 1. B ommume ot

JTOTO, I/IH(I)OpMaLII/IOHHI:Jﬁ HCTOYHHUK ABJIACTCA HOCHUTECIIEM 500051 T.II. KOTOprfI

2
npeaycMaTpuBaeTcss OTAeabHO oT Osoka 111 pacnbuieHus B MOAM(HULIMPOBAHHOM IpuMepe 2.
brnok 111 pacnbuieHuss u HOcHTeNb (POPMHPYIOT KOMIUIEKT OJIOKa pachbuieHHs. Brpouewm,
HOCHUTENIb BKJIIOYAaeT B ce0sl MACHTH(PHKAIMOHHYIO HWH(POPMALHIO, CBSI3aHHYIO CO 3HAYCHHUEM

CONPOTUBJICHUSA PE3UCTUBHOIO HArpPpeBATCIBHOTIO 3JIEMEHTA WUJIU OTpeFYHHpOBaHHOfI BbIXOI[HOfI
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MOIITHOCTBIO MCTOYHHMKA THTAHUs, B Ka4yeCTBE YKas3bIBarolleld HH(GOpMAIMH, KaK B Clydae C
momuduuuposaHHeiM npuMepoMm 1. Hocurens, Hampumep, siBisieTcsi OyMakKHBIM HOCHTENEM
(SIpTBIKOM, TPUKPETJICHHbIM K BHEIIHEH moBepxXxHOCTH Onoka 111 pacmbuieHus], onmucaHHeM,
3aKJIOYeHHbIM B Ostoke 111 pacnbuieHus, KOHTEHHEPOM, TAaKUM KaK SIIIUK, KOTOPBIH pa3Melaer
6mok 111 pacnbuleHus], WK T.I1.), HA KOTOPOM BbIpa)keHa HeHTHU(HUKALMOHHAS HH)OpMAILHsL.

[0073] B moguduuupoanHoM npumepe 2 koMruiekT 400 650ka pacnbpUIeHNs] BKIIOYAET
B ce0s1 6mok 111 pacneinenus u sipabik 111Y, npuKperieHHbl K BHEIIHEH MOBEPXHOCTH OJIOKa
111 pacneuienus, kak wumocTpupoBaHo Ha ¢ur. 6. Spasik 111Y sBisercs npumepom
UHQOPMALIMOHHOTO  WUCTOYHMKA, KOTOPbIH BKIIOYaeT B ce0d HACHTH(PHUKAIMOHHYIO
UHQOPMALIMIO, CBA3AHHYIO CO 3HAUEHHEM CONPOTHUBIEHHMS PE3UCTHBHOIO HArpeBaTeIbHOTO
5JIEMEHTA WJIM OTPEryJUPOBAHHOW BBIXOJAHOW MOIIHOCTBIO MCTOYHUKA MUTAHUs, B KAaueCTBE
yKas3bIBaroIel HHPOpMALHH.

[0074] (bnouHast KOHUTYpaLus)

Jlanee B naHHOM JOKyMeHTe Oyner ommcaHa OyioyHas KOH(UIypalus HHraisTopa
apOMATHYECKOTO BEINECTBA HEBOCIUIAMEHSIOIIEroCss THUIA COTJIACHO MOAU(DHULIHPOBAHHOMY
npumepy 2. @ur. 7 - 370 cXema, WUICTpUpYyIoLas 0J04Hy0 KOH(puUrypammo uaransropa 100
apOMaTHYECKOTO BEIIeCTBA HEBOCIUIAMEHSIIOLIEroCs THIA COTJIACHO MOIU(PHUIHUPOBAHHOMY
npumepy 2. Cieayer OTMETUTb, YTO Te K€ KOH(UIypauuy, 4To M KOHuUrypauuu Ha ¢wur. 5,
0003HAYAIOTCSI TEMH K€ CChUIOYHBIMHU 3HAKaMH Ha Qur. 7.

[0075] Kak wmmoctpupoBaHo Ha ¢ur. 7, TepmuHan 200 CBA3M  MOJNydYaeT

>
UICHTU(PUKALIMOHHYI0 HMH(POpPMALHMIO, BKIOUEHHYI0 B spiblk 111Y, mocpeactBom BBOna
UICHTU(PUKAIMOHHONH WH)OpPMALMK WM CYUTHIBAHUS HICHTHU(OUKALUOHHOW HH(GOPMALIHH.
Tepmunan 200 cBsizu mojy4yaer uHGOpMaUuio (T.€., 3HAYCHHE CONPOTHBIICHUS PE3UCTHBHOIO
HArpeBaTeJIbHOIO OJJIEMEHTAa WIJIM  OTPETyJMPOBAHHYK) BBIXOJHYI0 MOIIHOCTb HCTOYHMKA
MIUTAHUS ), CBA3AHHYIO C TIOJyYeHHOW UIeHTH(PHKAIIMOHHOH HHpOopMaruel, ot cepsepa 300.

[0076] Ceknust 52 BHemHero nocTyma nojydaeT wuHpoOpManu (T.e., 3HA4YEHHE
CONPOTHUBJIEHUs] PE3UCTUBHOIO HArPEBATEIbHOIO 3JIEMEHTA WM OTPETYJIHPOBAHHYH BBIXOJHYHO
MOIITHOCTh MCTOYHHMKA IMMUTAHUS), MOJNY4YeHHYI OT cepepa 300 mocpeactBom Tepmuuana 200
CBsA3H, OT TepMuHana 200 cBs3u.

[0077] Cexuust 51 ynpasieHust ynpasiisieT BBIXOAHONH MOILIHOCTBIO MCTOUYHMKA MUTAHUS
Ha PE3WCTUBHOM HArpeBaTEIbHOM »JJIEMEHTe Ha OCHOBe HH(popMmauuu (T.e., 3HAYCHUS
CONPOTHUBJIEHUs] PE3UCTUBHOIO HArpEBATENIBHOIO 3JIEMEHTA WJIN OTPEryJIMPOBAHHON BBIXOMHOU
MOIITHOCTH HMCTOYHUKA IUTAHUS), KOTOpas IOJy4aeTcs C TOMOLIbI HACHTU(UKAIIMOHHON
uHpopMmanmu ot cepsepa 300 mocpeacTBoM cekumu 52 BHemHero aoctyna. Crnocod ynpasieHus

BbIXOI[HOfI MOIIMHOCTBKO HWCTOYHHUKA TMHUTAHUA Ha PE3UCTHBHOM HArpeBATCIIBHOM JSJICMECHTEC
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SIBJIIETCSI TAKUM K€, UTO U CIIOCOOBI B IEPBOM BapUaHTE OCYINECTBJICHUS M MOIU(PULIPOBAHHOM
npumepe 1.

[0078] Bnpouem, cnyuaii, korna tepmurain 200 CBS3U MOJNyYaeT UACHTH(PUKAIMOHHYIO
uHpopmaunto ¢ spabika 111Y, Obi1 omumcan B moampuumpoBaHHOM mnpumepe 2. OmHako,
BApUAHT OCYILECTBJICHHUs He orpaHuyeH stuM ciaydaeMm. Korma cxema 50 ynpasieHus umeer
¢GyHKIMIO BBOZIA HMAEHTH(HUKALMOHHOW MH()OPMALMHN WIM CUHUTBHIBAHUS HACHTU(PUKAIIMOHHON
uHpopmauuy, cxema 50 ynpaBieHHs] MOKET MOJIYy4aTh UACHTUPHUKALMOHHYI HHPOPMALIUIO U3
spabika 111Y.

[0079] ([leticTBHE U pe3ysbTaT)

B MonmudunmpoBaHHOM npumepe 2 HOCHTENb, KOTOPBIA MPENyCMaTPUBAETCS OTHENIBHO
ot Onoka 111 pacnbuieHus:, UCTIONB3yETCA B KaueCTBe MHPOPMALIMOHHOTO UCTOYHHKA, KOTOPBIN
BKJIFOYAaeT B ce0sl YKa3bIBAIOLIYI0 WH(POPMALMIO, NPEIHA3HAUYEHHYIO YKa3bIBaTh BBIXOAHYIO
MOIIHOCTh MCTOYHMKA THUTAHUS HAa PE3UCTUBHOM HArpeBaTebHOM 3jieMeHTe. ClieoBaTeNbHO,
naxe ecnu mamsath 111M He ycraHaBnuBaercsi B Ojioke 111 pacrbuieHHsi, MpeaCTaBISETCS
BO3MOKHBIM ONTHUMM3UPOBATh YIPABJIECHUE BBIXOAHONW MOLIHOCTBK) HMCTOYHHMKA INUTAHUS HA
PE3UCTUBHOM HArpeBaTeNIbHOM »JJIEMEHTE, HE IpPUHUMAasi BO BHHMAaHHE OrPAHUYEHHUs Ha
UCIIONIb30BaHUE TepMOrpaduu, Kak B Cliydae C epPBbIM BAPUAHTOM OCYIIECTBIICHHS.

[0080] [BTopoii BapuaHT OCYLIECTBICHU |

Jlanee B JaHHOM JOKyMeHTe OyeT ONnucaH BTOPOI BapUaHT OCyIuecTBiIeHus. Bo BTopom
BapHaHTe OCYIIECTBIIEHUsI Crocod mpousBoacTBa Onoka 111 pacmbuieHuss Oyner omucaH co
ccuikod Ha ¢Qur. 8. ®ur. 8 - 5TO0 ONOK-CXeMa IOCNENOBATEIbHOCTH — OMEparvid,
WLTFOCTPUPYIOIas crnocod mponsBoacTa 0yoka 111 pacnbuieHHs] COTIIACHO BTOPOMY BapHAHTY
OCYII€CTBIICHHS.

[0081] Kakx wiumocTpupoBaHO Ha (Gur. 8, pe3UCTHUBHBI HArpeBaTENbHBIA 3SJEMEHT
(cekumss 111R  pacmbpUieHHs1), KOTOPBIA pPACHBUISET HWCTOYHHK a3po30Jii  TOCPEICTBOM
OMMUECKOI'0 Harpesa, npousBoauTcs Ha stamne S10.

[0082] Tlocne stama S10 3HaueHHE COMPOTHUBJICHHUS PE3UCTUBHOTO HArPEBATEIBHOTO
sJeMeHTa u3Mepsiercst Ha stane S20 (3ram A). 3Ha4YeHHE CONPOTHUBJICHUS PE3UCTUBHOTO
HArpeBaTeJbHOTO JJIEMEHTa MOXKET OBITh H3MEpPEHO TOCiIe NPUBEACHUS PE3UCTHBHOTO
HArpeBaTeIbHOTO 3JIEMEHTA B KOHTAKT C CEKLHEH BCAChIBAHUS a’p030Jisl (Hampumep, putuiem
111Q) u coenuHEeHUs 3JEKTPOAA ISl COSNUHEHHsS C MCTOYHHUKOM MHUTAHUS C PE3HUCTUBHBIM
HarpeBaTeNIbHbBIM 3JIEMEHTOM. AJIBTEPHATUBHO, 3HA4Y€HHE COMNPOTHUBJIEHUS PE3UCTUBHOIO
HArpeBaTeJIbHOTO 3JIEMEHTa MOXET ObITh M3MepeHO mocie cOopku Omoka 111 pacmbuieHus,
BKJIFOUAIOILIETO B ceOsl pe3UCTUBHBINA HarpeBaTebHbIi seMeHT. Coopka Onoka 111 pacnbuieHus

SIBJIIETCSI STAnoM pasMerneHus: pesepsyapa 111P, ¢urunsa 111Q, cexumu 111R pacnbuieHus u



21

T.I. BHYTPU Kopmyca, 4toObl codupath Omok 111 pacmbuieHus. B Takom ciydae 3HaueHue
COTIPOTUBIIEHUS] PE3UCTUBHOIO HArpeBaTEe]bHOTO »3JIEMEHTA NPEANOYTUTENbHO H3MepseTcs
nepes BIPBICKOM HCTOYHHUKA a’po3osisg B pesepByap 111P. CooTBeTCTBEHHO, MpeACTaBIAETCS
BO3MO>KHBIM ITOBTOPHO MCIOJIBb30BaTh 3JIEMEHTHI, OTJINYHbIE OT PE3UCTUBHOIO HArpeBaTENbHOTO
3JIEMEHTa, KOrJa 3HAueHHWE COINPOTUBJIEHHS HE INONajgaeT B JOMYCTHMBIH [MANa3oH, U
ompexensercs, uTo coopka O6o0ka 111 pacmbuieHus siBisieTcst AeeKTHOM.

[0083] 3mech, 3HaueHUE COMPOTHUBJICHUS PE3UCTUBHOTO HArpeBATENBHOIO 3JIEMEHTa
NPEANOYTUTENBHO U3MeEpsieTCsl MpU  TeMmIepaType HIDKe TeMIEepaTypbl HCHOJIb30BaHUS
PE3UCTUBHOTO HArpeBaTEIbHOTO »JJIEMEHTa, a Ooyiee TNPEeANOUYTHTENIbHO H3MeEpsieTcs IpU
HOopManpHOH Temmepatype. Heobsi3aTenpbHO BBIMONHATH MOAA4Yy IUTAHUSA K PE3UCTHUBHOMY
HarpeBaTeIbHOMY 3JIEMEHTY, IOKa TEMIIepaTypa PEe3UCTUBHOIO HArpeBaTEIbHOTO 3JIEMEHTAa He
JOCTUTHET TEMIIEPATypbl MCMONb30BAHMS, U MPEACTABIAECTCS BO3MOXHBIM YIIPOLIATh MPOLECC
npousBoacTBa Onoka 111 pacnbuienns. B Takom ciydae, NpEenNnoOYTUTENBHO, YTOOBI
TEeMIIePaTyPHbIH KOA(PPHULUEHT oL 3HAYEHUS COMPOTHUBJICHUS PE3UCTHBHOTO HArPEBATENBbHOTIO
snementa Obut 0,8x107°[°C-'] mnu menee (npenmoururenbho, 0,4x10°[°C-l] umu mewnee).
COOTBETCTBEHHO, pa3Juuue B 3HAYEHUM CONPOTHUBJIEHUS  OTHOCUTENBHO  3HAYEHUs
COIIPOTHUBJIEHUS] PE3UCTUBHOIO HArpeBaTEIbHOIO 3JIEMEHTa IPU TeMIlepaType HUCIOIb30BAHUS
ABJSIeTCSl HEOONBIIMM, Jake KOIJa 3HA4YeHHe, W3MEepeHHOe IpU TeMmmeparype (Hampumep,
HOPMAJIbHOH  TeMIlepaType),  HIDK€  TeMIIEpaTypbl  HCIOJb30BAHUS  PE3UCTHBHOTO
HarpeBaTeJIbHOTO SJIEMEHTA, UCTIONb3YeTCsl B KAUECTBE 3HAUEHUs] COMPOTHUBIICHUS] PE3UCTUBHOTO
HArpeBaTeIbHOTO JIeMeHTa 0e3 ydeTa M3MEHEHHsI B 3HAYeHWU COMPOTUBJICHUS PE3UCTHBHOTO
HarpeBaTeIbHOTO 3JIEMEHTA, COIMPOBOXKAAKOINEro H3MeHeHHe Temmeparypbl. ClenoBaTenbHO,
NPEACTABISIETCS. BO3MOXKHBIM TIOAXOISAIIMM 00pa3oM CHEpKUBaTh W3MEHEHHE TEMIepaTypbl
PE3UCTUBHOTO HArpeBaTEbHOIO 3JIEMEHTAa, COMNPOBOXKIAIOLIEe W3MEHEHHEe B 3HAUYE€HUU
COTIPOTUBIIEHUS PE3UCTUBHOIO HATPEBATENIBHOIO 3JIEMEHTA.

[0084] C nppyroii CTOPOHBI, KOTrZAa TEMIEPATypHbIH KOI(PPHUIMEHT O 3HAYCHUS
CONPOTHUBJIEHHs] PE3UCTUBHOIO HarpeBaTelbHOro sjemeHta Oombmie 0,8x1073[°C-l], pasuuia
MEXIy 3HAYEHHEM CONPOTHUBJICHUS MPH TeMmmeparype (Hampumep, HOPMaJIbHOH TeMIepaType)
HU)KE TeMIIepaTypbl HCIOJIb30BaHUs PE3UCTHBHOIO HAarpeBaTENIbHOTO 3JIEMEHTa U 3Hau€HUEM
COIIPOTHUBJICHUs] TIPU TEMIIEPAType HCIIONb30BAHUS SIBISIETCS OOJBINOW, W, TAaKUM 00pa3oM,
3HaUY€HHUE COINPOTUBJIEHUs] PE3UCTUBHOIO HArpeBaTEIbHOIO 3JIEMEHTa MPEANOYTUTEIbHO
U3MepsieTCsl IpU TeMmIepaType ucnosb3oBaHus. COOTBETCTBEHHO, NMPEACTABISAETCS BO3MOXKHBIM
NOIXOMALINM O0pa3oM ONTUMHU3UPOBATH YIIPABICHHE BBIXOAHOW MOILIHOCTBIO HCTOYHHUKA
MUTaHKsI HA PE3UCTUBHOM HarpeBaTeIbHOM 3JIEMEHTE.

[0085] Ha »srtane S30 3HaueHue CONPOTHUBIIEHUs, HU3MepeHHOe Ha osTamne S20,
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OTPEryJIMPOBaHHAsl BBIXOAHAsl MOIIHOCTb MCTOYHUKA NMUTAHUS, ONPENENICHHAass B COOTBETCTBUU
CO 3HAUYEHHEM COMPOTHUBJICHHUsS, HW3MEPEeHHbIM Ha s3Tarne S20, win HuaeHTU(UKALUOHHAS
uHpOpMaLus, CBsI3aHHAS CO 3HAYEHHEM COIPOTHBJIEHUS WM OTPEryJMPOBAHHONH BBIXOIHOMN
MOIITHOCTBIO HCTOYHHKA MMUTAHUS, 3aITUCHIBAETCS B MHYOPMALIMOHHBIA UCTOYHUK (3Tan B).

[0086] 3mech, B Omoke 111 pacrbuieHUs, WUTFOCTPUPOBAHHOM B TEPBOM BapHAHTE
ocy1iecTByeHus, 31an S30 siBseTCs STAaNOM 3aliCH 3HAU€HUs COMPOTUBJIEHUS, H3MEPEHHOIO Ha
stane S20, Win OTPEryJIMPOBAHHON BBIXOJHOM MOLIHOCTH UCTOYHHKA MUTAHUS, ONPEAEICHHON B
COOTBETCTBUH CO 3HAYEHHEM CONPOTUBIIEHUS, U3MEPEHHBIM Ha 3tane S20, B HH)OpMaIOHHBIN
ucrounuke(namatu 111M), npeaycmorpenHoM B 6soke 111 pacnbuieHus..

[0087] AnbrepHatuBHO, B Omoke 111 pacmbuleHHs, WUTOCTPUPOBAHHOM B
mMoauduuupoBaHHoM mnpumepe 1, stan S30 sBiIsSeTCA 3TanoM 3amUCH HUACHTU(PHUKAIIMOHHON
UHpOpPMaLIUY, CBSI3aHHOH CO 3HA4YEHHEM COINPOTHUBIIEHUS PE3UCTUBHOIO HArpeBaTelIbHOTO
3JIEMEHTa WM OTPEryJIMPOBAHHON BBIXOAHONM MOIIHOCTBK) HMCTOYHMKA MUTAHUS, B
nHpopmanmonHelit uctounuk (mamsatu 111M), npenycmorpennom B Onoke 111 pacnbuienus. B
TAKOM ciiyuae, crnocod mpousBoacTsa 0j10ka 111 pacmblieHus] JOMOJHUTEIBHO BKIFOYAET B CeOsI
stan (3tan C) cOXpaHEeHUs 3HAYEHUs] COMPOTUBIICHHS] PE3UCTHBHOIO HArPEBATEIBHOTO 3JIEMEHTA
WIM OTPEryJIUPOBAHHON BBIXOJHOM MOIIHOCTH MCTOYHUKA TMTAHUSA, ONPEACIIEHHON B
COOTBETCTBUU CO 3HAYEHUEM CONPOTHUBJICHHUsS PE3UCTUBHOIO HATPEBATENILHOIO JJIEMEHTA, Ha
BHEIIHEM Hocuresie uHpopmaumu (Hampumep, cepsepe 300), KOTOpPBIA HOCTYNEH HHIAISTOPY
100 apomMaTU4YECKOTO BeIeCTBAa HEBOCTUIAMEHSFOLIETOCs THIA (CEKLHUs 52 BHEIIHErO JOCTYTA).

[0088] AnbrepHaTuBHO, B komiuiekTe 400 Oyioka pachblUIEHUs, WITFOCTPUPOBAHHOM B
mMomuduuupoBaHHOM mpuMepe 2, stan S30 sBISETCS 3TANOM 3amHCH HUACHTU(DUKAIIMOHHON
UH(pOpPMALIUY, CBSA3aHHOW CO 3HAUYEHHEM COIPOTHBIEHHS] WM OTPETYJHPOBAHHOW BBIXOIHOHN
MOLTHOCTBIO MCTOUHHKA MUTAHUs, B MHOOPMAITHOHHBIA UCTOUHUK (sipibike 111Y), BKIroueHHOM
B koMmruiekT 400 Omnoka pacnbuieHns. B Takom ciyuae, crmoco® mpomssoxctBa Osoka 111
pacmbUIeHHUs JOMOJHUTENbHO BKIIO4aeT B cebs stan (3tam C) COXpaHeHHWs 3HAYCHUS
CONPOTHUBJIEHUs] PE3UCTUBHOIO HArpEBATENBHOIO 3JIEMEHTA WJIN OTPETyJIMPOBAHHON BBIXOMHOMU
MOIIIHOCTH UCTOYHHUKA MUTAHUS, ONPENETICHHON B COOTBETCTBUM CO 3HAYEHUEM CONPOTUBIIEHUS
PE3UCTUBHOTO HArPEBATENILHOTO 3JIEMEHTAa, Ha BHEIIHEM Hocurele uH(popmauuu (Harmpumep,
cepepe 300), koropwlii jgoctymeH wHrajgsropy 100  apomaTHYeckoro  BelecTBa
HEBOCTUIAMEHSFOIIETOCs T (CEKLUs 52 BHEIIHETO JOCTYTA).

[0089] (/leticTBHE U pe3yybTaT)

Bo BTOpOM BapuaHTe OCyLIECTBJICHUs] 3HA4Y€HHUE CONPOTUBJICHHS PE3UCTUBHOIO
HArpeBaTesIbHOIO 3JIEMEHTA WIH OTPEryJIMPOBAaHHAS BBIXOJHAS MOLIHOCTb UCTOYHHMKA MUTAHUS,

onpeacsiCHHass B COOTBETCTBUU CO 3HAYUCHUEM COIMNPOTHUBJIICHUA PE3UCTHBHOIO HAIrpe€BaTCJIbHOTO
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3JIEMEHTA, UCTIOJIB3YETCs B KAUeCTBE yKa3bIBArOIeH HHQOpMALUH, ITPEeIHa3HAYEHHOH YKa3bIBaTh
BBIXOJJHYIO MOILITHOCTh HCTOYHHKA NMUTAHHS HA PE3UCTHBHOM HArPEBATENIbHOM 3JIEMEHTE (CeKIIUU
111R pacneuienust). T.e., Tepmorpadust He UCIONB3YETCS, U, TAKUM 00Pa30M, MPEACTABISETCS
BO3MO)KHbIM ONTHUMM3UPOBATh YIIPABJIE€HHE BBIXOAHONW MOIIHOCTBIO HMCTOYHHMKA IUTAHUS Ha
PE3UCTUBHOM HArpeBaTENbHOM »JJIEMEHTE, HE IpUHUMas BO BHHMAaHHE OrPaHUYEHHUs Ha
UCTIOJIb30BaHUE TepMorpadum.

[0090] Bo BTOpOM BapuaHTe OCYILUECTBJEHHUS 3HAUEHHUE COMPOTHUBIIEHUS PE3UCTHUBHOTO
HArpeBaTeIbHOIO JJIEMEHTAa HM3MEPSIeTCsl IOCJEe MPUBEACHHUS PE3UCTUBHOIO HATPEBATENILHOIO
3JIEeMEHTa B KOHTaKT C CeKUMeH BcachbiBaHHA adpo3ons (Hampumep, ¢urmiem 111Q) wu
COCIMHEHHUs] DBJEKTPOAAa JAJisl COEJUHEHUs C HUCTOYHMKOM IUTaHWs C PE3UCTUBHBIM
HarpeBaTeNIbHbIM 3JeMeHTOM. (CleoBaTeNpbHO, 3HA4Y€HHE CONPOTUBIIEHUS U3MeEpseTcs B
COCTOSIHMM, OJNIM3KOM K KOH(UIypauuH H3AENHs BO BpeMsl INOCTABKH, M, TaKUM 00pazom,
NPEACTABIIETCd BO3MOXKHBIM YJIy4dllaTb TOYHOCTb ONTHUMH3ALMUU YIIPABJICHUS BbIXOAHOMN
MOIIHOCTBIO UCTOUYHUKA MUTAHUS HA PE3UCTUBHOM HArpeBaTEIbHOM 3JIEMEHTE.

[0091] Bo BrOpoM BapuaHTe OCYIIECTBJICHHs 3HaY€HHE COMPOTHBIICHUS PE3UCTUBHOIO
HarpeBaTeJbHOTO 3JIeMEHTa H3MepsieTcsi rmocie cOopku Osoka 111 pacnbuieHus], BKIFOYAIOIIETO
B ce0sl pe3NCTUBHBIN HarpeBaTeIbHbIA 35eMeHT. ClenoBaTeabHO, MPEACTABISETCS BO3MOKHBIM
U3MEpATh 3HAYEHHWE CONPOTUBJICHMs PE3UCTUBHOIO HArpeBaTEIbHOIO 3JIEMEHTa IOCIe
YKOMILIEKTOBaHUsI coOpaHHOro Onoka 111 pacmbuieHusi, W, TakuM 00pa3oM, MPenCTaBJISETCS
BO3MOXKHBIM YIIPOINATh MPOLECC Mpou3BoacTBa O0ka 111 pacnbuieHus.

[0092] Bo BTOpOM BapuaHTe OCYIIECTBJIEHUS 3HAUYEHHE COMPOTHUBIIEHUS PE3UCTUBHOTO
HarpeBaTesIbHOTO 3JIEMEHTa U3MepSETCs MPU TeMIIepaType HUXKe TeMIIepaTypbl UCTIOIb30BaAHHUS
PE3UCTUBHOTO HArpeBaTeNIbHOIO 3jieMeHTa rmocie cOopku Omoka 111  pacnbuieHws,
BKJIFOYAOIIETO B ce0s Pe3VCTUBHBINA HArPEBATENIbHBINA 3JIEMEHT, U TIepel BIPBICKOM UCTOYHHUKA
aspozonisi B pesepByap 111P. CoOTBETCTBEHHO, NPEACTABISETCS BO3MOXKHBIM IPECEKATh
MIOBPEXKACHNE JIJIsl KaXKA0ro sjeMenTta (Hanpumep, ¢utmis 111Q wmm T.1m.), cOmpoBOKIaromee
HAarpeB Pe3UCTUBHOIO HAIPEBATENBHOIO 3JIEMEHTA.

[0093] [ Apyrue BapuaHThI OCYIIECTBICHMUS |

Xorsa Hactosimmee u300peTeHrne ObUIO OINMUCAHO CO CCBUIKOW Ha BBIIIEONHUCAHHBIE
BAPUAHTbl OCYLIECTBJICHUs, HE JAOJDKHO IIOApa3yMeBaThbCs, YTO OIHUCAHUE U UEpPTEXHU,
(dbopMHUpyOIKE YACTh STOTO ONMHMCAHUS M300PETEHHs, OTPAHNYMBAIOT HACTOSIIEE U300peTeHHE.
PasnuuHble anbTepHATHBHbIE BapUAHThl OCYLIECTBJIECHUs, MPUMEPbl U METObl SKCIUTyaTalluu
OyayT O4EBUIHBI CIIELIUAINCTAM B O0JIACTH TEXHUKH U3 3TOTO OMUCAHUS N300pETeHHUS.

[0094] Kaptpumxk 130 He Brimouaer B cebs Omok 111 pacmbuieHuss B BapHWaHTe

OCYIII€CTBJIEHUS, HO BapUAaHT OCYLIECTBJIEHUs] HE OrpaHU4YuBaeTCs 3TUM. Hanpumep, kapTpumx
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130 mosxeT popmupoBaTe oguH 6510k BMecTe ¢ 6mokoM 111 pacmbiieHus.

[0095] XoTs1 KOHKPETHO HE ONMUCAHO B BapHaHTe ocylnecTnieHus 0ok 111 pacnbuieHus
MOJKET OBITh BBINOJHEH MPUCOECANHIEMbIM K OCHOBHOH vacTH 110 uHramsropa.

[0096] XoTs KOHKPETHO HE€ OIUCBHIBAETCS B BapUaHTE OCYLIECTBJIEHMs, cekuus 51
VIIPABJIEHUS MOKET YIPABJATH BBIXOJAHOW MOLIHOCTBIO MCTOYHMKA nMuTaHus s cexuuu 111R
pacmbuieHUss  (PE3UCTUBHBIM ~ HAarpeBaTENbHBIA  3JIEMEHT) IOCPEACTBOM  HMITYJIbCHOTO
ynpasneHus. Cekuust 51 ynpaBieHUss MOXET YBEJIWYMBATh BBIXOJHYIO MOIIHOCTb HCTOYHHUKA
nutaHus (Hanmpumep, K03(Q(QULUMEHT 3amOJHEHUs CUTHAJa HaNpsDKEHUs], MPUKIIAIbIBAEMOro K
PE3UCTUBHOMY HArpeBaTENIbHOMY 3JIEMEHTY), Ha PE3UCTHMBHOM HArpeBaTEIbHOM 3JIEMEHTE B
OJTHOKPAaTHON oOmNepalMy MpPOAYBKM HAa OCHOBE YMEHBILICHHsS BEJIWYWHBI MOIIHOCTH,
COXPAHEHHOI B UCTOUHUKE NMUTAHMs (HAIIPUMED, JIUTHEBOM aKKyMYJIATOPE), MPeNyCMOTPEHHOM
B aJleKTpuueckoM Onoke 112, M 3Ha4YeHHWEe CONPOTHUBIIEHUS PE3MCTUBHOIO HArpeBaTeIbHOTO
3JIEMEHTa, TaK YTO KOJMYECTBO a3po30Jid, pachnblisieMoro mnocpeactsom cexkuuu 111R
pacmblIeHMs, MONajaeT B JKENaeMblil AMana3oH. B TakoM ciydae peryiaupyemasl BbIXOAHAs
MOIIHOCTh HCTOYHUKA IUTAHUSI MOXET OBbITh OmpeseNieHa B COOTBETCTBHH C BBIXOIHOM
MOIIHOCTBE) HWCTOYHHMKA THUTAaHUS (Hampumep, Kod(Q(PHUUMEHTOM 3alOHeHUs] CHrHaja
HAINpsDKeHUs, TPUKJIAABIBAEMOrO K PE3HCTHBHOMY HArpeBaTeIbHOMY JJIEMEHTY), KOTOpas
YBEIMYHUBAETCS BMECTE C yYMEHBIIEHHWEM BEJIUYMHBI MOILIHOCTH, COXPAHEHHON B HCTOYHUKE
MUTAHUSA, U 3HAYEHHEM CONPOTHUBJIEHUS] PE3UCTUBHOIO HATPEBATENBHOIO 3yeMeHTa. JKenaemblii
QMAIa30H sIBJSIETCS, HanpuMep, auana3oHoM 0,1 Mr Ha OJHOKPAaTHYIO ONEPALMIO MPOAYBKU WIN
Oonee u 4.0 MI Ha OJTHOKPATHYIO OMEPALHIO MPOIYBKH TN MEHEE.

[IpombImieHHASI NPUMEHUMOCTH

[0097] CormacHo BapuaHTaM OCYIIECTBJIEHMsS  MPEACTABIAETCS  BO3MOXKHBIM
NPEAOCTABNIATh CIOCOO TMPOW3BOACTBA OJIOKA PACHBUICHUS, WHIAJSITOP apOMaTUYECKOTO
BEIIECTBA HEBOCIUIAMEHSIFOIIEroCcsl THIA, OJIOK pPacHbUICHHS U CIOCOO MPOM3BOACTBA OJIOKa
pacIbUICHHs], KOTOPBIE AENA0T BO3MOKHBIM ONTUMHU3ALUIO YIIPABIEHUSI BBIXOAHOW MOIIHOCTBIO
UCTOYHUKA MHUTAHUS Ha PE3UCTUBHOM HAarpeBaTebHOM 3JIEMEHTE, He MPUHMMas BO BHUMaHUE

OTpaHMYEHUs] Ha MCIIOJIb30BaHKe TepMorpadun 6e3 UCTOIB30BaHus TepMorpadum.
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OOPMYJIA N3OBPETEHUSA

1. Cnoco0 mpousBoacTBa OJi0Ka pacHbUICHHs], COEPIKALIUI:

STan A U3MepeHHs 3HAYeHUsI COMPOTHUBIICHHUS PE3UCTUBHOIO HAIPEBATENILHOTO SJIEMEHTa,
KOTOPBIH paclblIsieT HCTOYHUK a3PO30Jisi TIOCPEICTBOM OMUYECKOTO HarpeBa; u

sTan B 3anucu 3HaYeHUs CONPOTUBIIEHNS], U3MEPEHHOIO Ha 3Tane A, OTperyJIupOBaHHON
BbIXOI[HOfI MOIHOCTHU HWCTOYHUKA IIUTAHUA, onpe,ueneHHof/'l B COOTBETCTBHUU CO 3HAYCHHUECM
CONIPOTUBJICHHUA B Ka4€CTBE BbIXOI[HOﬁ MOIMHOCTU HCTOYHHKA IMUTAHUA Ha PE3UCTUBHOM
HAarpeBaTeJIbHOM 3JIEMEHTE, WIN HIeHTH()UKALMOHHOW MH(POPMALNH, CBA3aHHON CO 3HAYEHHUEM
CONIPOTUBJICHUA WA OTpel"y.]'IHpOBaHHOﬁ BbIXO}.'[HOﬁ MOIMIHOCTBKO HCTOYHHKA IIUTAHUA, B
MH(POPMALIMOHHBIA HCTOYHUK.

2. Cnoco0 mpom3BoacTBa OJIOKAa pacrbUieHUs] MO M. 1, B KOTOPOM 3Tam A SIBIISIETCS
STAlOM  M3MEPEHUS] 3HAYEHUs  CONPOTHBIECHUS IOCIHE€ NPUBENEHHS  PE3UCTUBHOIO
HarpeBaTeJbHOIO 3JIEMEHTa B KOHTAKT C CEeKIMeH BCACBIBAHMS a’pO30Jsi JUIs BCACHIBAHUS
UCTOYHHMKA adPO30JI1 M COENUHEHUs] BJIEKTPOAA Ul COSNUHEHUs] ¢ MCTOYHUKOM HHUTaHHS C
PE3UCTHBHBIM HArpeBaTEIbHBIM 3JIEMEHTOM.

3. Cniocob nmpousBoACTBa OJIOKa pacIblIeHUs MO M. | Wiu 2, B KOTOPOM 3Tarl A SIBJISIETCS
HTANOM U3MEPEHUs 3HAUSHHsI CONPOTUBIIEHUS 1Tocie cOOpKHU OJI0Ka pacTbUICHHUS, BKIIOYAIOIIEr0
B ceOsl pe3UCTUBHBIN HArpeBaTENIbHBIN 3JIEMEHT.

4. Cnoco® mpomsBoacTBa OJioka pacmbuUieHMs TO JrOOMy u3 mm. 1-3, B KOTOpOM

>
WH(POPMALIMOHHBIH HCTOYHUK TMPEIyCMOTPeH B OJIOKE pAacCMbUICHUs, BKJIIOYAKOIMEM B ceds
PE3UCTUBHBIN HArpeBaTEbHbBIN 3JIEMEHT.

5. Cnocob mpousBoacTBa OJI0Ka pachbUIeHHs O JI0OOMY U3 M. 1-4, MOMOJTHHUTETHHO
coaepsKauui

sran C cOXpaHeHHs 3HA4YEHHUs] COMPOTHBIIEHUS WM OTPEryJIMPOBAHHON BBIXOITHOMN
MOIITHOCTH HCTOYHMKA IUTAHUS Ha BHEINHEM HOCHTENe WH()OpPMAIMH, KOTOPBIH IOCTyIEH
UHTAJISITOPY apOMAaTUYECKOrO BELIECTBA HEBOCIUIAMEHSIIOINErOCs THIA, BKIIIOYANOIEMY B CeOst
OJIOK pacbLIeHUS,

IPU 3TOM 3Tan B sBISETCS 3TAanoM 3amucu WAEHTU(PUKAITHOHHONH WH(POPMALMK B 3TOT
UH(POPMALIMOHHBIA HUCTOYHHUK.

6. Criocob mpousBoACTBa OJI0KA paclbUIeHUs MO JI0OoMy u3 mil. 1-5, B koTopom 3tam A
SIBJISIETCSL DTATIOM M3MEPEHUsI 3HAUEHUsSI CONMPOTHBJICHUSI MPU TEMIIEpaType HUKE TeMIepaTyphbl
UCTIOJIb30BAHUST MHTAJISITOPA ApOMATHYECKOTO BEIECTBA HEBOCTLIAMEHSFOIIETOCS THIIA.

7. Criocob mpousBoOACTBa OJI0KA pacHbUIEHUs MO JIOOOMy u3 mil. 1-6, B KOTOpoM 3Tam A
SIBJISIETCS 3TATIOM U3MEPEHHsI 3HAUEHUS] COTPOTUBIICHUSI TP HOPMAJILHOH TeMITepaType.

8. Crocob mpom3BoacTBa OJI0Ka pacmbUIEHHs N0 M. 6 WK 7, B KOTOPOM TEMITEPATYPHBIH
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K03 PUIMEHT oL 3HAUEHUs conpoTuBlieHus coctasisieT 0,8x10-°[°C1] unu menee.

9. Criocob mpomusBoacTBa OJ0Ka pacHbUICHHUS IO 1. 6 WK 7, B KOTOPOM TEMIIEPaTy PHbIH
k03 dHUIHEHT oL 3HaYEeHHUs conpoTuBieHus coctansieT 0,4x10-3[°C-1] unu meHee.

10. MHransaTop apoMaTu4eCKOro BEeIeCTBa HEBOCIUIAMEHSIFOLIErOCs TUIA, COAECPIKALIUN!

PE3UCTUBHBIM HArpeBaTEJbHBbIM 3JIEMEHT, KOTOPBIA pPACHbUIAET HCTOYHHUK a3pO30Jis
MOCPEACTBOM OMMUYECKOT0 HAarpeBa,

MH(QOPMALIMOHHBIA UCTOYHHUK, KOTOPBIH BKJIOUAET B ce0sl YKa3bIBAIOIIYIO UH(POPMALHIO,
IPEeHA3HAYEHHYIO0 YKa3blBaTb BBIXOAHYI0 MOILIHOCTb HCTOYHHMKA INUTAHUS HAa PE3UCTUBHOM
HarpeBaTesIbHOM 3JIEMEHTE; U

CEKLIUIO YINPaBJIEHMs], KOTOpasl yIPABIsAET BBIXOJHOW MOIIHOCTBbIO MCTOYHMKA MUTAHUS
Ha PE3UCTUBHOM HArpeBaTElIbHOM JJIEMEHTE Ha OCHOBE YKa3blBalOLIeH HHpOpMauuu
MH(POPMALIMOHHOTO UCTOYHHKA,

IpU  3TOM yKa3blBaooIas HMHPOPMALMS SIBISIETCS 3HAUEHHEM  COMPOTHUBIICHHS
PE3UCTUBHOTO HATrPEeBATENILHOTO 3JIEMEHTA, OTPEryJMPOBAHHON BBIXOAHOW MOIIHOCTBIO
WCTOYHUKA MUTAHUS, ONPEIEICHHON B COOTBETCTBUH CO 3HAYEHHEM CONPOTUBIICHUS] B KAUECTBE
BBIXOZIHOM MOIIHOCTH MCTOYHUKA MHUTAHUSA HA PE3UCTUBHOM HArpPEeBATENILHOM 3JIEMEHTE, WU
UIeHTU(PUKALIMOHHON MH(pOpMAIMel, CBSI3aHHOH CO 3HAYEHHWEM COMNPOTUBJICHUS WU
OTPEryJIMpOBaHHON BBIXOJHON MOLIHOCTBI) UCTOYHUKA MUTAHMSL.

11. HHransrop apoMaTHYe€CKOro BEIIECTBA HEBOCIUIAMEHstolmerocs tuma mo m. 10,
JONOJHUTEIBHO COAEPKALLUNI:

OJIOK pacTbUICHUs], KOTOPBIN BKIIFOYAET B CeOsl PE3MCTUBHBINA HArpPEeBATENbHBIH JIEMEHT U
UH(OPMALIMOHHBIA UCTOYHUK; U

OJIOK yIpaBJIeHUs, KOTOPBIHA BKIIFOUAET B C€0sI CEKLUIO YIIPABJICHHSL.

12. MHranarop apoMaTHYeCKOro BEIIECTBAa HEBOCIUIAMEHSIOUIErocss tTuna mo m. 11, B
KOTOPOM

OJIOK yIpaBiieHHs BKJIIOYAeT B CeOsl CEKLMIO BHEIIHEro AOCTYMa JUIsl OCYLIECTBICHHUS
JIOCTyNa K BHEUIHEMY HOCHTETI0 HH()OPMALMH, XPAHSIIEMy 3Hau€HHE CONPOTUBIICHUS WU
OTperyJIpOBaHHYIO BBIXOAHYIO MOIIHOCTb UCTOUHUKA MMUTAHUS,

UH(POPMALIMOHHBIA HUCTOYHUK BKJFOUAeT B ceOs MIEHTH()UKALNOHHYIO MH(GOPMAIMIO B
Ka4yecTBe yKas3blBaroe napopmanuu, u

CEeKLUsl YyIpPaBJIEHUS YIPaBIsSeT BbIXOAHONH MOIIHOCTHIO HCTOYHMKA IUTaHUS Ha
PE3UCTUBHOM HArpeBaTEIbHOM 3JIEMEHTE Ha OCHOBE MH(OPMALUH, MOJIYYEHHOW OT BHELIHETO
HOcUTeNnsl WH(OpMAIMM TOCPENCTBOM CEKIUHM BHEIIHEro JOCTyNa, C HCIOJIb30BAHUEM
UAeHTU()UKATTMOHHOW HH()OPMALIUH.

13. MHranarop apoMaTH4eCKOro BEIIECTBAa HEBOCIUIAMEHSIOUIErocss tuna no m. 11, B
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KOTOPOM

UHQOPMALIMOHHBIH HCTOYHMK XPAHUT 3HAYEHHWE COMpPOTHBIEHHS B  Ka4deCcTBE
yKasbIBaromeld nHpOpMaLiH, U

CEeKLUsl YIpPAaBJIEHUS YIPAaBIAeT BbIXOAHONH MOIIHOCTHIO HMCTOYHMKA IUTaHUS Ha
PE3UCTUBHOM HAarpeBaTebHOM JJIEMEHTE C HCIOJNb30BAaHHEM HH(OpMAILUH, CUYUTAHHOH U3
UHQOPMALIMOHHOTO HCTOYHMKA, O€3 yuera U3MEHeHHs B 3HAUEHHH CONPOTHUBIICHUS
PE3UCTUBHOIO HArpeBaTeIbHOIO 3JIEMEHTA, CONIPOBOXKAAIOIEr0 H3MEHEHUE TEMIIEPaTy Phl.

14. Hransarop apoMaTH4eCKOro BEIIeCTBA HEBOCIIJIAMEHSIOIIEr0Csl TUIIA 110 JI0OOMY U3
nn. 11-13, B koropoMm TemmepaTtypHbli KO3(Q(ULHMEHT O 3HAuYeHUs CONPOTUBICHUS
PE3MCTHBHOTO HAarpeBaTeIbHOTO 35ieMeHTa cocTaisieT 0,8x10-3[°C-1] unu meHee.

15. MHransarop apoMaTH4ecKoro BEIIeCTBA HEBOCIIJIAMEHSIOLIErocsl TUIIA 110 JI0OOMY U3
nn. 11-13, B xoropom TemmepaTtypHbli Ko03(pdULMEHT O 3HAuYeHUs CONPOTUBJICHUS
PE3UCTUBHOTO HAarpeBaTeIbHOIO dyieMeHTa coctaBisieT 0,4x10-3[°C-1] unu meHee.

16. bnok pacnpuieHus], COAEPKALUN:

PE3UCTUBHBIA HArpeBaTEbHbIA 3JIEMEHT, KOTOPBI pacHbpUIieT HMCTOYHHMK a3pO30Jisi
MOCPEACTBOM OMHMYECKOTO HAarpesa; u

UH(OPMALIMOHHBIA UCTOYHHUK, KOTOPBIH BKJIIOUAET B ce0sl YKa3bIBAOIIYO MH(POPMAILIHIO,
MpeIHA3HAYEHHYIO0 YKa3bIBaThb BBIXOAHYIO MOILIHOCTb HCTOYHHMKA IMUTAHUS Ha PE3UCTHBHOM
HarpeBaTeJIbHOM 3JIEMEHTE,

OpU  STOM  yKasblBaowass WHPOpPMALUs SBISETCS 3HAUYEHHEM  COMPOTUBIICHHUS
PE3UCTUBHOTO HArpeBaTENIbHOTO 3JIEMEHTAa, OTPEryJMPOBAHHON BBIXOAHOW MOIIHOCTBIO
HCTOYHUKA MUTAHUS, ONPENEIeHHON B COOTBETCTBUH CO 3HAYEHHEM CONPOTUBIIEHUS B KaUeCTBe
BBIXOZIHOH MOIIHOCTU MCTOYHMKA MHUTAHUS HA PE3UCTUBHOM HArpeBaTENIbHOM 3JIEMEHTE, WU
UICHTUPUKAIMOHHON WH(pOpMalMel, CBSI3aHHOH CO 3HAYEHHWEM CONPOTUBIICHUS WU
OTperyJIpOBaHHON BBIXOHON MOIITHOCTBIO HCTOYHUKA MUTAHMSL

17. Komrutekt O6J10Ka pacrbUIEHHs, COASPIKALIHI:

OJIOK pacmbUIeHHs], KOTOPBII BKIIFOYAaeT B ce0sl pe3UCTHBHBIN HArpeBaTEIbHbBIN 3JIEMEHT,
PaCTbUISIOIINIA HCTOYHUK a3p030Jisl TIOCPECTBOM OMHUYECKOIO Harpesa; u

MH(OPMALIMOHHBIA HCTOYHHUK, KOTOPBIM BKJIOUAET B ce0sl YKa3bIBAIOIIYIO HH(POPMALIHIO,
IpeHA3HAYEHHYIO0 YKa3bIBaTb BBIXOAHYIO MOIIHOCTb HCTOYHHMKA IUTAaHUS Ha PE3UCTHBHOM
HarpeBaTeIbHOM 3JIEMEHTE,

OpU  3TOM  yKasblBaroowmass HWHPOpMauUsl SBISETCS 3HAUYEHHEM CONPOTUBIICHHUS
PE3UCTUBHOTO HArpeBaTENIbHOTO 3JIEMEHTA, OTPEryJMpPOBAaHHON BBIXOAHONW MOIIHOCTBIO
VCTOYHUKA MUTAHUSA, ONPEENIeHHON B COOTBETCTBUH CO 3HAYEHHEM CONPOTUBIIEHUS B KauecTBe

BbIXOI[HOfI MOIIMHOCTU HCTOYHHKA NHUTAHUSA HA PE3UCTUBHOM HArpe€BATCIbHOM 3JICMCHTE, WIIN
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UICHTUQUKAIMOHHON wuH(pOpMalMel, CBSI3aHHOH CO 3HAYEHHWEM CONPOTUBIICHUS WU
OTPEryJIMPOBAHHOMN BBIXOAHONW MOLIHOCTBEO UCTOYHMKA MUTAHUS.

Ilo nosepennocTu
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