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OobsacTh TEXHUKH

Hacrosmiee m300peTeHre OTHOCUTCS K YCTPOUCTBY, TEHEPUPYIOIIEMY a3p030JIb, U PACXOJHOMY H3ICIHIO
JUTS WCTIOJB30BAaHUS C YCTPOWCTBOM, T€HEPUPYIOMIUM a’po30ib. B acTHOCTH, H300peTeHNe OTHOCUTCS K YCT-
POHCTBY, TEHEPUPYIOIIEMY a3p030JIb, C IICKTPUUSCKUM HHTEP(PEHCOM I COCTUHEHHUS C DICKTPUICCKUM HH-
TepdelicoM pacXoAHOTO WU3AENUS IS OTMPEAEICHNS TeIUIOBBIX CBOMCTB TEIUIONEPEIAIOIIEro 3JIEMEHTa Pacxo-
HOTO M3ICTHSL.

Hpeanocklixu n300peTeHns

Y CTpoHCTBO, TEHEPHUPYIOIIEE a3pP030IIb, CKOH(PUTYPHPOBAHHOE IS MCIOIB30BAHUS C PACXOTHBIM H3ICITH-
€M, TaKMM KaK KapTPUK C 3JICKTPOHHOU KUAKOCTBIO, TEHEPUPYET a3p030Jib MyTEM HarpeBaHHs cyOcTpara, re-
HEPUPYIOIIETO a3p030JTb, COJACPIKAIICTOCS B PACXOJTHOM H3JCIHU. B HEKOTOPHIX KOHOUTYPALIUSIX HCIOIB3YETCS
HArpEeBATENBHBINA AJIEMEHT, KOTOPBIN MPEIYCMOTPEH B PACXOJHOM H3JICIIUU PSIOM C CyOCTPaToM, TeHEPHPYIO-
MM a3p030J1b, M TEMIIEpPAaTypa HArPEeBaTEILHOTO 3JIEMEHTA B PACXOJIHOM H3JICIIAU U3MEPSCTCS Ul YIPaBICHUS
MOIITHOCTBIO, ITOJIaBACMOM Ha HArpeBaTCIBHBIN 3JIEMEHT. JTO 00ECIeYMBACT OTHOCHTEIEHO TOYHOE OIpeaeie-
HHUE TEIIa, MepPelaBacMOTo CyOCTpaTy, TEHEPUPYIOIIEMY a3p030Jib. HeqocTaTKOM SIBIISICTCS YBEIUYCHUE CTOH-
MOCTH HM3TOTOBJICHHS, MOCKOJIBKY K KaXIOMY PacXOIHOMY H3ACIHIO JOJDKCH NPHIAraThCs HarpeBaTeNbHBIN
3JIEMEHT.

Jpyrue xoH(DUTYpannu IpeayCMaTPUBAIOT HArPEBATENbHBIA IEMEHT B YCTPOWCTBE, TCHEPUPYIOMIEM a3-
PO30Jb, U CyOCTpaT, TEHEPUPYIOMINI a3p030Ib, HATPEBACTCS C ITOMOIIBIO TEIUIONEPENAIOIIEro IEMEHTa, Mpe-
JYCMOTPEHHOTO B PAaCXOTHOM H3JEIHMH, KOTOPHIH MepeaacT TemIo OT HarpeBaTeIbHOTO dJIeMEHTa K cyocTpary,
TeHepHpyoIeMy a3po3onb. Kpome Toro, B 3Toi KOHQHUTypamuy H3MepseTcsl TeMIepaTrypa HarpeBaTelbHOTO
JJIEMEHTA JIJIs YIIPaBJICHUS MOIHOCTHIO, TIOJJABAEMOW Ha HArpeBaTEIIbHBIA 3JICMEHT, JJIs YIPABJICHUS TeMIIepa-
TypoU cyOcTpara, FreHEpUPYIOIIETO a3p030Jib. XOTs Takas KOH(QUTYpalus yCTpaHsIeT HCOOXOIUMOCTh B Harpe-
BaTEJIbHOM DJIEMEHTE, MPEAYCMOTPEHHOM B PACXOJHOM H3JIEJIHH, TEM CaMbIM SKOHOMS 3aTpPaThl, 3TO MPUBOJUT K
MEHEE TOYHOMY OIPEICICHUIO TEMIIEPaTyphl TEILIONEPEAArONIETO JIEMEHTa U, CIeI0BaTeIbHO, CyOCcTpaTa, re-
HEPUPYIOIIETO a3p030Jb.

CrnemoBatenbHO, CyIIECTBYET OTPEOHOCTh B YCTPOICTBE, TEHEPHPYIOLIEM a’p030JIb, U PACXOJHOM MaTe-
pHaie, KOTopele 0OecneunBaloT O6oee TOYHOE ONPEIeIeHNe TeMIIepaTyphl cyOcTpaTa, TEHEpUPYIOMIEro adpo-
30J1b, B PaCXOHOM MaTepHaje MPH CHIDKCHUH 3aTPaT M CI0KHOCTU M3TOTOBJICHUSI.

CyurHocTh u300peTeHust

BrrmreykasanHas 3amada pemaeTcs 3a CU4eT HW300peTeHus, KaK OMpeIeNieHO MPHU3HAKaMH HE3aBHCHUMBIX
MyHKTOB (popmyiel nzobperenus. [IpeanournTensHple BApHAHTHI OCYIIECTBICHUS H300PETEHUS OTIPEIEIIOTCS
MOIPU3HAKAMH 3aBUCHUMBIX ITYHKTOB (JOPMYJIBI H300PETCHUSI.

[lepBBIM acIIEKTOM HACTOSIIETO U300PETEHUS SABISICTCS YCTPOWCTBO, TEHEPUPYIOIIEE a3pPO30Jib, COICPKa-
IIee HarpeBaTeNbHBIN 3JICMCHT, HMCIOIINH KOHTAKTHYIO MTOBEPXHOCTH, 00ECIICUNBAIONIYIO TEIIOBOM HHTEpQEIic,
CXeMy M JJEKTpUYeCKHid WHTep(eic, YCTPOUCTBO, TCHEPHPYIOIIEE a3p030Jib, BBEIIOIHEHHOE C BO3MOXKHOCTBIO
COEJIMHEHUSI C PACXOJHBIM U3JIEIHEM, IIPU 3TOM PACXOIHOE M3ACIUE COACPKHUT TEIUIONEPENAOLINil IeMEeHT,
BBIMTOJTHEHHEIH ¢ BO3MOXKHOCTBIO HArpeBa MMyTeM KOHTAKTa ¢ HarpeBaTEIbHBIM 3JICMCHTOM Ha €ro TCIIOBOM HH-
Tepdetice, cyOCTpaT, TCHEPHPYIONIUHA a3P030JIb, BHITIOJHEHHBIH C BO3MOKHOCTBIO HarpeBa TEIUIONepeNaloInM
3JIEMEHTOM, W AJIEKTPUUYECKH WHTEepdeiic, COSAMHEHHBIN C TEIUIONEePEeNaloIuM MIEMEHTOM, IIPUYEM 3JIEKTPH-
YeCKHi MHTep(eiC yCTPOCTBa, TEHEPUPYIOMIETO a3P030JIb, BHIIIOIHEH C BO3MOYKHOCTBIO AJIEKTPHYECKOTO CO-
eAWHEHHS C JEKTPUIECKUM HHTep(heHcoM pacXxoaHOTO M3AENus, KOTIa pacX0JHOE M3/eHe COSAMHEHO C YCT-
POWCTBOM, TEHEPHPYIOUIUM a’3p030Jb TaK, YTO DJIEKTPUUECKas IIeTb 00pa3zyeTcs MEXIYy CXeMOH YCTpPOHCTBa,
TCHEPHUPYIOIIETO a3P030Jib, ¥ ICKTPUICCKAM UHTEP(EHCOM PaCXOTHOTO U3ACTUS, U MPUIEM YCTPOUCTBO, TCHE-
pupylolee a’po30Jib, BBIIIOJIHEHO ¢ BO3MOKHOCTBIO MOJYUEHHUS! TeMIEepaTyphl TEIUIONEPENalolero dIeMeHTa
MOCPEACTBOM DIIEKTPUUECKOM LIETH.

HarpeBatenbHBIH 371€MEHT MOKET COACPIKATh MIIH COCTOSAThH U3 OOJIee YeM OJTHOT0 KOMIIOHEeHTa. B dacTHO-
CTH, HarpeBaTEIBHEBIN JIIEMCHT MOXET COJCPKATh OTACIBHBIN TEIIOBOM MHTEpQEic s KOHTAKTa C TCIUIOBBIM
uHTEpdeiicoM pacxomHoro u3nenus. @opMHUPOBaHKE FIEKTPUUCCKON LN MEKAY CXEMOU YCTPONCTBA, TCHEPH-
PYIOIIETO a3p030Jb, M IEKTPUICCKUM WHTEPEHCcOM pacXOoJHOTO HM3IENUs 03HAYaeT, B YACTHOCTHU, YTO DJICK-
TpHudecKas IeTb GOPMUPYETCS MEKAY MEKTPHUECKON CXEeMOH yCTPOHCTBA, TeHEPHPYIOMIETO a3p030ib, U JJIEK-
TPUYECKOH CXEMOH pacXoJHOTO M3Jeus, 0ojiee KOHKPETHO MEXIY JJICKTPHUSCKON CXEMOUW YCTpOMCTBa, TeHe-
PHUPYIOLIETO a3p030JTh, U TEIJIONEPEAAIONINM IEMEHTOM PAcXOTHOTO M3ACTHI. B HacTosmeM NOKyMeHTe clie-
IyeT MOHMMAaTh, YTO BBEIpaKCHHE '"cxeMa' OXBaTHIBACT KaK aKTHBHBIC, TAK M MMACCHBHBIE KOMIOHEHTHI, IPUIEM
AKTUBHBIC WU TACCUBHBIC KOMIIOHEHTHI MOTYT COMEPKATh WM COCTOSTH U3 JTI0O0TO U3 PE3UCTOPOB, TPAH3HUCTO-
POB, KOHJICHCATOPOB, HHAYKTOPOB, JAHOJOB, TOKOMPOBOISAIIMX IMPOBOJIOB, MEYATHBIX IUIAT WIIH JIFOOOH WX IMOJ-
XOJISIIEH KOMOMHAIHH.

CoenuHeHHE MEXTy TEIUIOBBIMU HHTEpQeiicaMi 00ecIieunBaeT HaIe)KHOE W CTAOMIIBHOE TEIJIOBOC COC/IU-
HEHUe Ui Iepefayuu TeIlia, TeHEPUPYEeMOro HarpeBaTebHBIM 2JIEMEHTOM B YCTPOMCTBE, TEHEPUPYIOLIEM adpo-
30J1b, K TEIUIONCPEAAONICMY 3JIEMEHTY B PACXOJHOM HM3JCIHH U BIIOCICACTBUU K CyOCTpaTy, FreHEPUPYIOIIEMY
a’p030J1b, TAK YTO PACXOAHOE U3JACIUE HE HYKIACTCs B HAarpeBaTeIbHOM diieMeHTe. COeMHEHNE MEXAY DIICK-
TpUYeCKUMH HHTep(deficaMn obecrieunBaeT Hale)KHOE M CTA0MIBHOE SJICKTPUUECKOE COSANHEHHE, TaK YTO TEM-
nepaTypa TEeIUIONEPeNaroIiero 3JIeMeHTa MOKET OBITh HAJeKHO MepefaHa YCTPOUCTBY, TEHEPUPYIOIIEMY a’po-
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3016. [TomydyeHne TeMmepaTypsl TEIUTONEPEIAIOIIETO JIEMEHTA, & He HarPeBaTEIBHOTO 3JIEMEHTa, 00eCIIeYnBacT
YCTPOMCTBO, TeHEPUPYIOLIEE adp030JIb, 00JIEe TOUHBIM CPEJICTBOM OIPE/CIICHUS TEMIIepaTyphl cyOcTpara, reHe-
PHUPYIOIIETO a3p030JIb, W3-3a OJIM30CTH TETUIONIEPEJAIOIIET0 AIEMEHTa K CyOCTpaTy, TeHEPHPYIOLIEMY a’3p0307Ib.
JIOTIOTHUTEIFHO B 3aBHCHMOCTH OT THIIA CyOCTpaTa, TEHEpHUPYIOIIET0 adpo30iIb, ONpeaesicHHas TeMIepaTypa, B
YaCTHOCTH IIOBBIIICHHE TEMIIEPATYPHl TEIUIONEPENAIOIIETO AIEMEHTa, B YACTHOCTH IOBBIIICHHE BBIIIE OIIpe/e-
JICHHBIX TEMIIEPATyp, MOKET UCIIOJIF30BaThCA B KaUECTBE yKa3aHH Ha TO, YTO CyOCTPaT, TeHEPUPYIOIINK adpo-
30J1b, U3PACXOTOBAH.

CornacHO BTOPOMY aclieKTy B TPEABIIYIIEM aclleKTe 3JCKTpUUECKhil mHTepdelic ycTpoiicTBa, reHepu-
PYIOIIETO a3p030Jb, BHITOIHEH ¢ BO3MOKHOCTHIO MEXaHHMYECKOTO COCTMHCHUS C SJICKTPUYCCKUM HHTEepdeiicoMm
PACXOIHOTO U3LETHS JUIS Pa3beMHOT0 KPEIUICHUS PACXOJIHOTO HM3JENUS K YCTPOUCTBY, TCHEPUPYIOMIEMY a3po-
30J1b. 32 CYET JOMOJHHUTEIEHOTO BBITIOTHEHUS (DYHKIIMU YCTAHOBJICHUS HAJIC)KHOTO MEXaHUYECKOTO COCIUHCHHUS
MEXIy YCTPOHCTBOM, TEHEPUPYIOMIUM a’3pP030Jib, U PACXOJHBIM H3ICITHEM MOXET OBITh CHIXKCHA CIIOKHOCTH
M3TOTOBJICHUSI U MOXET OBITh 00€CTIeYeHO COEANHEHNE MEXy YCTPOHCTBOM, T€eHEPHPYIOIINM a3po30Jb, U pac-
XOJTHBIM U3CIHEM JUIS TOCTHKEHUS CTAOMIIBHOTO IEKTPHUSCKOTO W TEIUIOBOTO COCTMHCHUS MEKIY YCTPOUCT-
BOM, T€HEPHUPYIOIIUM a3p030J1b, U PACXOTHBIM H3ICITHEM.

CornacHo TpeTbeMy aCIeKTy B JII000M M3 MPEIBIAYIINX aCTIEKTOB JIEKTPUIECKUI HHTep(denc yCTpoiicTBa,
TEeHEPHPYIOIIETO a3P030Jib, COACPIKUT OIWH WM HECKOJBKO BTOPBIX MJIEKTPUYECKUX COSAWHUTEICH, OTBEYar0-
MUX OJHOMY WM HECKOJBKUM COOTBETCTBYIOIINM IIEPBBIM DJICKTPUYECKUM COCTUHHUTEISIM PACXOTHOTO HM37e-
Tvst. DNEKTPHYECKUE U MEXaHUIEeCKHE COSIMHEHHS MOTYT OBITh BBIITOJHEHBI ¢ IIOMOIIBIO JFOOBIX ITOAXOSIINX
SIEKTPUYECKUX COSAUHUTEINEH.

CornacHo YeTBEPTOMY aCIEKTy B MPEIBIIYIICM ACIICKTE OJHMH WA HECKOJIBKO MEPBBIX M BTOPBIX IJICKTPH-
YECKUX COCAMHHUTENCH YCTPOWCTBA, TCHEPHPYIOMICTO a3p030Jib, M PACXOTHOTO U3ACIUS COACPIKAT OJUH WIIH
HECKOJIBKO MPYXHHHBIX KOHTAKTOB U OJIMH FJIM HECKOJIBKO OTBETHBIX THE3] JJIS MPYKUHHBIX KOHTAKTOB, W/WIIA
HaoOopoT. Takum 00pa3oM, MEXaHHUECKOEe COEAMHEHUE PACXOIHOTO H3MIEIHS C YCTPOWCTBOM, T€HEPHPYIOIIUM
a’p030J1b, & TAKXKE CTAOMILHOCTh YJICKTPUYECKOTO COCTUHEHUS YCTPOUCTBA, TEHEPUPYIOIIETO a3p030Ib, C TEl-
JIOTIEPEIAIONIUM 3JIEMEHTOM MOTYT OBITh pa3beMHO 3aKkperuieHbl. C MOMOIIBIO0 OJHOTO WIM HECKOJIBKUX JJIEK-
TPUUYECKUX COCAWHHUTEICH Ha YCTPOUCTBE, TEHEPHUPYIOIIEM a3p030ib, M COOTBETCTBYIONINX IEKTPUIECKHUX CO-
eAMHUTENICH Ha pacXOIHOM H3/IEIIHU MOXKET OBITh YCTAHOBIIEHO CTAaOHMIIBHOE HIIEKTPUIECKOE COoeqHeHHe. B va-
CTHOCTH, UCIIOJIH30BaHNE MPYKUHHBIX KOHTAKTOB M THE3[I U IPYKUHHBIX KOHTAKTOB 00ECIeYrnBaeT MPOIHOE,
pa3beMHOE MEXaHMUECKOE COSMHEHHUE, a TAK)Ke CTAOMIBPHOE W HAJIE)KHOE INEKTPHIECKOE COSANHEHIE.

CornacHo MATOMY aclieKTy B JII0OOM W3 TPEABIIYIINX aCIEeKTOB MIEKTPUIECKas IIeMb CKOH(UTYpHUpOBaHa
TaKUM 00pa3oM, YTO 3JICKTPHUUCCKOE COMPOTHBICHHE TEIUIONEPEAAIOICTO 3JICMEHTAa MOXKHO U3MEPUTHh B YCT-
pOWCTBe, TEeHEPUPYIOLIEM a3p030JIb. DTO MPEIIONIAraeT MPOCTOi Crocod Ui YCTPOHCTBA, TEHEPHPYIOIIETo ad-
PO30Ib, IS OMPECIICHHS TEMIIEPATyPhl TETUIONIEPEIAIOIIETO JICMCHTA.

CornacHo mIeCTOMY acHeKTy B JFOOOM M3 MPEIBIAYIIHX ACTICKTOB PACXOJHOE W3/ICIHE BBHITOTHEHO C BO3-
MOJKHOCTBIO OTPEACICHUS TEMITCPATyPhI WM COMPOTHUBIICHUS TEIUIOTEPEIAIONICTO JICMEHTA, a dJCKTPUIeCKas
[ENb BBHITIOJHEHA C BO3MOXHOCTBIO MEpElayd CUTHAJIOB, IMPEACTABIISIONINX TEMIIEPATYpPy HIH CONPOTHUBIICHHC
TEIUTOTIEPEIAIOIIET0 JIeMEHTa. B 3aBHCHMOCTH OT KOH(HWTYpalldill YCTPOWCTBA, TEHEPHPYIOUIETO a’p0307Ib,
W/MIIA pacXOIHOTO M3IETHUS MOXKET OBITH IIeJIECOO00pa3HO CHayala ONPEIeNITh TeMIepaTypy WiIN CONPOTHBIIEC-
HHUE TEIUIOTIEPENAIOIIero AIEMEHTa, COOTBETCTBYIOIINE TEMIEPAType TEIUIONEPENaroIIero MIEMEeHTa B PacXoa-
HOM H3IETHH, a 3aTeM IepelaBaTh CUTHAJBI, IPEICTABISIONINE TEMIIEPAaTypy WM CONMPOTHBICHHUE, COOTBETCT-
BYIOIIME TEMIIEpaType TEIUIONEepPENaloNIero 3IeMEeHTa, Ha YCTPOHCTBO, TeHepHpylomee a’po3oib. llepemada
CUTHAJIOB, MPEJCTABIISAIONINX TEMIIEPATypy WJIA COMPOTHBICHHUE, MOXKET BKIIIOYATH TMEpeAady OIpeeICHHOTO
3HAYCHHS TEMIICPATYPhI H/WIH OTPEACICHHOTO 3HAYCHHS COIPOTUBIICHHUS B KaYeCTBE MH(POPMAIIUU H/HITH TIepe-
Jladqy OOHAPYKCHHBIX JJIEKTPHYCCKUX CUTHAJIOB MPH U3MEPEHUH COTPOTUBIICHHUS TEILIONEPEIAIONICIO AIEMEHTA
Ha YCTPOMCTBO, TCHEPHUPYIOIICE a3P030Jib, TAK UYTO TEMIICPATypa MOXKET OBITh ONpeielicHa B YCTPONCTBE, TeHe-
PHUpYIOIIEM a3p030JIb, a HE B PACXOJAHOM H3JICIUH.

CornacHo cenbMOMY acTeKTy B MPEIBITYIIEM acleKTe PACXOJHOC U3ICITUE COJACPKUT JATUUK TEMIIepaTy-
PHI, BEIIOJTHEHHBIH C BO3MOXKHOCTBIO OTIPEACTICHHS TEMIIEPaTyphl TEIIONEepeaaoniero eMenTa. Vcmoms3oBa-
HHUE CIECMHAIBFHOTO JaTYMKa TEeMIIEPaTyphl IMO3BOJISET TOYHO OINPENENATh TEMIIEpaTypy HarpeBaTeIBHOTO 3JIe-
MEHTa.

CornacHO BOCEMOMY acIieKTy B JIFOOOM M3 TPEABIIYIINX aCIEKTOB YCTPOHCTBO, TEHEPHUPYIOIIEE adpo307Ib,
BBINTOJTHEHO C BO3MOYKHOCTBIO YIPABJICHUS MOIIHOCTHIO, ITOaBaeMON Ha HArpeBaTENbHBIA 3JIEMEHT, HA OCHOBE
TEMIIEepaTyphl TEIIONEPEAAIONIETO AIEMEHTA, OIYICHHOW YCTPOWCTBOM, TeHEPHPYIONIUM a3p030ib. ITo obdec-
neyuBacT 0oJiee TOYHOE YIPABICHUE YCTPOWCTBOM, FCHEPHPYIOMINM a3pP030Jib, MOCKOJIBKY TEMIIepaTypa TEIIo-
MepeAAoNIero 3MeMEeHTa 0oJiee XapaKTepHa Ui TeMIepaTypbl CyOCcTpaTa, TCHEPUPYIOMIETO a3p030Jb, YUEM TEM-
nepaTypa HarpeBaTeIBEHOTO AJIEMEHTA.

CornacHo JEBATOMY acCIEKTy B MPEIBIAYIICM aCIEKTE YMPaBJICHHE MOIIHOCTHIO OCHOBAHO HA 3aJaHHOW
MOPOTOBOM TeMIiepaType. ITO MO3BOJISICT PETyJIUPOBATh TEMIIEPATypy CyOCTpara, TCHEPHUPYIOMIETO a3p030Jib,
YTOOBI OHAa HAXOJWJIACH B OTPEACICHHOM TEMIICPATypPHOM JUATAa30HE WM HE MPEBEIIIANa ONpPEACICHHBIH TeM-
nepaTypHbIii npenen. [Toporosas Temrmeparypa MOXeT OBITh 33aJaHa Ha OCHOBE KOHKPETHOTO TEMIIEPaTypHOTO
mpezena, BBIIIe KOTOPOTO CIEAYET OKHUAATh MOBPEXKACHUS YCTPOMCTBA, TEHEPUPYIOIIETO a3p030JIh, PACXOTHOTO
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W3JICTTUS W/WIM TOJTb30BATENsl YCTPONUCTBA, TEHEPHUPYIOMIETO a’p030Jb, U PACXOJHOTO U3JCNUsS, HANPUMED, B
cllydac HEUCTIPaBHOCTH. B 3aBUCHUMOCTH OT THIA CyOCTpaTa KOHKPETHBIN TEMICPATYPHBINA MPEAeT MOXKET OBITh
YCTaHOBJICH TaKMM 00pa3oM, YTOOBI COOTBETCTBOBATH COCTOSIHUIO PACXOIJHOTO H3ICTUS, IIPU KOTOPOM COIEp-
JKaIMiics B HeM CyOCcTpat, 00pa3yromuii a3po30Jib, U3pacXoI0BaH.

CornacHo JecATOMY acleKkTy B JII0OOM OJHOM U3 aCIIEKTOB C JIEBATOTO IIO JIECSTHIM yNpaBJIeHHE MOITHO-
CTBIO, ITOJJTaBaEMOI Ha HArpeBaTENbHBIA 3JIEMEHT, XapaKTepHU3yeTcs BKIIOYCHNEM HIIM BBHIKIIOUECHHEM Harpena-
TEJNBHOTO AJIEMEHTA W/IITH PETyTNPOBAaHUEM BEJIMIWHBI MOITHOCTH, TIOaBaeMOM Ha HAarpeBaTEIbHBII SIIEMEHT.

OnMHHAAIATEIM aCHIEKTOM HACTOSIIETO M300PETEHNUS SBISETCA PACXOIHOE M3/IEIHE [T UCTIONB30BAHIS C
YCTPOHCTBOM, TCHEPHUPYIOLINM a3p030Jb, COACPIKAIINM HATPEBATCIBHEIN AJIEMEHT, IMEIOMINNA KOHTAKTHYIO I10-
BEPXHOCTh, 00Pa3yIOMIYIO0 TEIUIOBOM HHTEp(dEiC, CXeMy H AJIEKTPHUYCCKUA HMHTepdeiic, Ipu 3TOM pacxoTHOE
U3JICITUC CONCPIKUT TEIUIONEPEIAIOIINI 3JICMEHT, BBITIONHEHHBINH ¢ BO3MOXKHOCTHIO HarpeBa HarpeBaTCIHHBIM
JJIEMEHTOM yCTPOMCTBA, TCHEPUPYIOMIETO a3p030JIb, ITyTEM KOHTAKTa C HArPEBATEIBEHBIM 3JICMEHTOM YCTPOUCT-
Ba, TCHEPUPYIOIIECTO a3p030Jib, HA €0 TEIUIOBOM HHTepderice, CyOcTpar, TeHEPUPYIOIIHHA a3P030Jib, BHITOIHCH-
HBIA C BO3MOXHOCTBIO HarpeBa TEIUIONECPEIAIOIIAM 3JIEMEHTOM, W AJICKTPHYCCKUA MHTep(deic, KOTOPBINA J0I-
JKeH OBITh AJIEKTPUUYCCKH COCOUHEH C IEKTPUICCKUM HHTEpP(ErcoM yCTpOICTBA, TCHEPHPYIOUIETO a’pO30JIb,
KOTJ]a pacxXxogHOE H3JEIHe MOTKIIOYEHO K yCTPOHCTBY, T€HEPHPYIOMEMY a3p0o30ib, TaK, YTO DJIEKTpHUIECKas
1enb GOPMHUPYETCS] MEKIY IEKTPHUSCKUM MHTEPPEHCOM pacXoIHOTO H3/IENHSI U CXEeMOH YCTPOHCTBA, TeHEPH-
PYIOIIETO a3p030Jb, M YCTPOHCTBO, TEHEPHPYIOLIEEe a’3p030ib, CIOCOOHO TONyYaTh TEMIEpaTypy TeIuIomepe-
JTATOIIIETO JIEMEHTA ITOCPEICTBOM AIICKTPUIECKOH [IeITH.

Tenmonepenaromuii >IeMEHT MOXKET COAEP)KaTh WIIN COCTOATH M3 00Jiee YeM OJHOTO KOMIIOHEHTA, B 4acCT-
HOCTH, TCIUIONEPEIAFOIIUI 3JIEMEHT MOXKET COJCPKATh OTICIBHBIA TEIJIOBOM MHTEepQEiic I KOHTAKTa C Tell-
JIOBBIM HHTEP(hEHCOM yCTpOICTBa, TEHEPUPYIOMIETO a3p030ib. [IpenMyIecTBa 3TOro acreKTa aHAIOTUYHBI Ipe-
HUMYIIECTBAM IIEPBOTO aCIEKTa.

CornacHo ABCHAIIATOMY aCHEKTY B MPEABIIYIIEM aCIeKTe ICKTPUUCCKUI HHTEepQEic pacXoIHOTO H3/Ie-
JHsI BBIIOJTHEH C BO3MOYKHOCTBIO MEXaHHUYECKOTO COCAWHCHHS C JJCKTPUYCCKAM HHTEpPPEHCOM DPacXOIHOTO
W3IENUs ISl Pa3beMHOTO KPEIUICHHS PAacXOJHOTO H3JENUs K YCTPOHCTBY, T€HEPUPYIOMIEMY a’po30ib. [Ipe-
MMYIIIECTBA 3TOTO ACIEKTa aHAJIOTHYHBI IPEUMYIIECTBAM BTOPOTO aCTIEKTa.

CornacHO TPUHAALATOMY ACHEKTY B JIEIOOOM OJHOM acCHEKTe W3 OJMHHAALATOTO WM JIBEHAALATOTO 3JICK-
TpHUYECKHUH HHTEepdEiic pacX0oTHOTO YCTPOICTBA COMEPKUT OAWH HITH HECKOIBKO BTOPBIX SIEKTPHUUECKUX COCIIH-
HHUTEJICH, OTBEYAIOIINX OJHOMY MU HECKOJBKHUM COOTBETCTBYIOUIMM IIEPBBIM JJIEKTPHUECKUM COCAMHUTEISIM
pacxomHoro m3aenns. IIpenmyrnecTBa 3TOro acrleKkTa aHaJOTHYHBI TIPEUMYIIECTBAM TPETHETO ACMEeKTa.

CornacHO YeTHIPHAALATOMY ACIEKTY B MPEOBIAYIIEM acleKTe OIWH WM HECKOJNBKO IEPBBIX U BTOPBIX
INEKTPUYCCKUX COCITUHUTEIICH YCTPOWCTBA, TEHEPUPYIOMIETO a3p030Jib, U PACXOJHOTO U3JCIUS CONEPIKAT OJIH
WA HECKOJIbKO MPYKUHHBIX KOHTAKTOB W/WJIA OJHMH WM HECKOJBKO OTBETHBIX THE3 JJIS MPYKUHHBIX KOHTAK-
TOB, W/WUIIK HA000pOT. [IpenMyIiecTBa 3TOr0 acleKTa aHaJIOTHYHBI IPEHUMYIIIECTBAM YETBEPTOTO aCIICKTa.

CornacHo MATHAIIATOMY acIeKTy B JIFOOOM M3 aCIEKTOB ¢ OJUHHAIIIATOTO TI0 YCTHIPHAIIATHIA JICKTPHU-
yeckuil naTepdeiic pacxoqHOTO M3AENNs 00pa30BaH Kak €IMHOE IIEJ0€ ¢ TEIUIONEepPEeIAloIIiUM dIEMEHTOM. JTO
CHIDKAeT CTOMMOCTB M3TOTOBIICHUS U CIIOKHOCTB 32 CUET YMEHBIIICHHUS KOJMYECTBa HEOOXOIUMBIX JeTalIeH.

CornacHoO mECTHAANATOMY acleKTy B IIOOOM M3 aCIEeKTOB C OJMHHAANATOTO IO MATHAAATHIN Teronepe-
JAIOIINI AIIEMEHT COAEP)KUT WIIM M3TOTOBIICH W3 METAJIa, METAIUIMYECKOTO CIUIaBa FITH TETUIONPOBOISIICH Ke-
paMuKH. DTH MaTepHalbl 00eCIeUNBAIOT XOPOIIYI0 TEIUIONepeady MEeXTy HarpeBaTeIbHBIM AJIEMEHTOM YCT-
POWCTBa, TEHEPUPYIOIIETO a3p030Jb, M CYOCTPAaTOM, TEHEPUPYIOIINM a3P030JIb.

CornacHO CEMHA/IIATOMY acleKTy B T0OOM U3 aCIEKTOB ¢ OJWHHAIIATOTO MO MISCTHAAUATHIN PaCXOIHOE
W3JICITUC BBITIOJIHCHO C BO3MOXKHOCTBIO OIPEICIICHUS] TEMIICPATyphl WIH COMPOTHBIICHHUS TETUIONEPEIAIOIICTO
JJIEMEHTA, a JJICKTPUYECKask CXeMa BBIITOIHEHA C BO3MOXKHOCTBIO IepPelavyd CUTHAJIOB, MPEICTABIAIONINX TEMIIC-
paTypy WIH CONPOTUBIICHUE TEILIOEPEIAIOIICTO IICMEHTA.

CornacHO BOCEMHAIIIATOMY ACIEKTY B IPEABIAYIIEM aCIEKTe PACXOTHOC U3JEIUC COACPKHUT NATIUK TEM-
MepaTyphl, BBHIMIOTHEHHBIA C BO3MOXHOCTBIO OTPEACICHUS TEMIIEPAaTyphl TEILIONEpEaroiero aeMenra. Mc-
MOJIF30BAHNE CIEIUANBHOTO AaTYUKA TEMIIEPAaTyphl MO3BOJISET TOYHO ONPEHETATh TEMIIEpaTypy HarpeBaTeib-
HOTO 3JIEMEHTA.

JleBATHAAIATHIN aCMEKT HACTOSIIETO M300PETCHHS MPEACTABISIET CO00M CHCTEMY, COIEpPKAIIYIO YCTPO-
CTBO, TEHEPUPYIOILIEE a3pP030Jb, B COOTBETCTBHH C JIIOOBIM M3 aCIEKTOB C MEPBOTO IO JECATHIN acMeKT M pac-
XOJHOE M3/IeNIHe B COOTBETCTBHU C JTIOOBIM M3 aCIIEKTOB C OJAWHHAIIATOTO IT0 BOCEMHAIIATHIA aCTIeKT.

Kpartkoe onucanue rpagpuyeckux MaTepuajioB

Ha ¢wur. 1 nokazano cxematndeckoe U300paXeHUE yCTPONCTBA, TCHEPUPYIOLIETO a3pP030Jib, U PACXOTHOTO
U3JICTUS IS Hac ¢ YCTPOHCTBOM, TEHEPUPYIOIIKAM a3p030Jb, COTIIACHO BaApHAHTAM OCYIICCTBICHHS HACTOSIICTO
N300peTeHNS;

Ha (ur. 2 - cxeMaTH4ecKoe N300paKeHNe YCTPOHCTBA, TEHEPUPYIOLIETro a3p0o30ib, U PACXOJHOTO M3/IEIHs, CO-
€IMHECHHOTO C PACXOJIHBIM H3/ICIIUEM, B COOTBETCTBUH C BAPHAHTAMH OCYIICCTBIICHHS HACTOSIIETO H300PCTCHUS,

Ha Qur. 3 - JIEKTPUYCCKHUIA COCTUHUTENb PACXOTHOTO HM3ICNUS U COOTBETCTBYIOIIUIN 3ICKTPUICCKUN CO-
eANHUTEh YCTPOUCTBA, TEHEPHPYIOIIETO a3PO30Jb, B COOTBETCTBUH C BapHAHTAMH OCYILECTBICHHUS HACTOSIIETO
M300peTeHUS.
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[oapo6Hoe onncanue MPeANOYTHTEILHBIX BADHAHTOB 0CYIIECTBICHUS

[IpennovTuTeNn HBIC BAPHAHTHI OCYIIECTBICHUS W300pPETCHUS OIMMCAHBI Jajiceé BMECTE C COMPOBOAUTEIIb-
HBIMH Tpa)MIeCKUMHU MaTepHaIaMu.

Kak mokazano Ha ¢wur. 1 u 2, ycrporictBo 100, reHepupyroIiee adpo30ib, COJASPKUT HArpeBaTEIbHBIHN dJie-
MeHT 120, KoTopbI#i CKOH(DHUTYPUPOBaH JJIsl HarpeBa TEIIoBoro mHTEpdeiica 110 ycTpoiicTBa, TeHEPUPYIOMIETO
a’p030J1b. Y CTPOUCTBO, TEHEPHUPYIOIIEE adP0O30JIb, JOTOTHUTEIHLHO CONEPIKUT AIeKTpruieckuii maTepdetic 130 u
cxemy 140, coennHEHHYIO ¢ dIeKTpudeckuM uHTepdeticom 130.

Pacxomnoe m3aenue 200 cogepxut TermioBoi uHTEepdeiic 210, BHITOTHEHHBIH ¢ BO3MOXHOCTBIO Tepeaadn
TemIa K Terutonepeaatomemy snementy 220. Teruosoit natepdeiic 210 u Teronepenaromuii anement 220 Mo-
TYT OBITH BBHITIOHEHBI IIEJIOCTHO W/WIJIH BBHITIOJHEHBI KaK CIUHBINA KOMIIOHEHT. Teruonepenaromuil sueMeHT 220
BBITIOJTHEH ¢ BO3MOXKHOCTBIO TEepeaadn Temia k cyocrpary 250, renepupyrommemMy asposoins. Kpome Toro, B pac-
XOJHOM M3JIENTNH TIPEIyCMOTpEH JeKTpudeckuii uurepdeiic 230 u cxema, COeJUHEHHAs C IEKTPUIECKUM HH-
tepdericom 230. Cxema MOKET OBITH COCIAMHEHA C TEIUIONEepeAatouM dteMeHToM 220. B 3aBucuMocTH oT THIA
PacXOIHOTO M3JIENHSI ¥ COAEPIKaIEerocsi B HeM cyOcTpara, TeHepHPYIOIIETO a3po30Jib, TEILUIONEepPEIAtOIIUH dJ1e-
MeHT 220 MOKeT OBITh TIPETyCMOTPEH CMEXHO ¢ cyocTpaToM 250, reHepupyomuM adpo3odib. B cirydae ¢ xua-
KAM CyOCTpaTOM, TeHEPHUPYIOLINM a3pP030JIb, KUIKOCTh MOXET afcOpONpOBaThCSA Ha IOTIIOMIAIONIEM DIIEMEHTE,
TAaKOM KaK MyCCOBasl WM TBepjas MPOKJaaKa U3 BCICHEHHOIO MaTepraa WiH T.II., IO MEHBIIIEH Mepe JacTHd-
HO, TIPH CONMPHUKOCHOBEHUH C TEILJIONEpeatonuM dyieMeHToM 220, TaK 9TO TEII0 MOXKET OBITh TepenaHo Mmpo-
KJIaJIKe, a KHUIKOCTD MOTJIONICHA B HEH 3a CYET TEIUIONPOBOAHOCTH W/MITM KOHBEKIIMH I ee ucnapenus. [lpen-
MOYTHTENHHO TOTJIOMAIOIINN 3JIEMEHT MOXKET OBITh Pa3MEIIeH B HCMAPUTEIFHON KaMepe, PacloIoKEeHHOW Me-
K1y cyoctpatom 250, reHEepUpYIOIMM a3p0o30Iib, U TEIIONEepeAoM 31eMeHToM 220, Kak OIHMCaHO B JOKY-
mente WO 2017179043 Al.

TemnoBoit uaTepdetic 110 ycrpoiicTBa, TeHEPUPYIOIIET0 a3po30Iib, U TeIuIoBoil nHTEepdeiic 210 pacxon-
HOTO U3/IeJUs BBITIOJIHEHBI C BO3MOXKHOCTBIO COSAMHEHUS APYT C IPYrOM TaKHUM 00pa3oM, YTO MOXKET OBITh 00-
pa3oBaH TEIUIOBOI MOCTHK MEX.Iy HarpeBaTelbHBIM dyeMeHToM 120 ycTpoiicTBa, reHepHPYIOIEro a’po30Jb, U
TeIIoNepeNatonuM d1eMeHTOM 220, KOTOPBIH TO3BOJISET TIepelaBaTh TEIUIO OT HarpeBaTeabHOoro 3eMeHTa 120
K TeroBoMy mHTepdeiicy 110 ycTpoiicTBa, TeHEPUPYIOIIETO a’dpo30Jib, 3aTeM K TermioBoMy HHTepdeiicy 210
PacXOIHOTO W3MENHs, 3aTeM K TeruionepenatmemMy daeMenty 220 u, HaKOHeIl, K cyOcTpaTy, TeHePUPYIOIIeMY
a’po30b. ClenyeT OTMETHUTh, YTO XOTs TerioBble mHTEpdeics 110 u 210 ycTpoiicTBa, TEHEPUPYIOIMIETO adpo-
30J1b, ¥ PACXOJHOTO M3JENHs MOKa3aHbl Ha (ur. 1 Kak HEe3aBUCHMBIC WJIHM OTAEIBbHBIC YacTH HArpeBaTEIbHOTO
anemenTta 120 u Temonepenaromero sieMenTa 220 COOTBETCTBEHHO, TaKOe MPEACTABIICHHE HE JODKHO MHTEP-
MPETUPOBATHCS KaK OTPaHIMYUBAIOIICE U JIOMKHO TAK)KE O0XBATBHIBATH JIFOOYIO pEan3alliio, B KOTOPOIl TeIUIOBBIC
unrep¢eiice 110/210 paspaboTaHbl Kak eAMHOE LENOE, T.€. KaK HEOThbeMJIEMasl YacTh HarpeBaTeIbHOTO dJIEMEH-
Ta 120 u temnonepenaromero sneMenta 220, COOTBETCTBEHHO, UM OTAEIBHO OT HUX, T.€. KaK TEIUIONPOBOS-
IIME DJIEMCHTHI, PACIIOIOKCHHBIC B KOHTAKTE C HArPEBATECIBHBIM 3JIEMEHTOM C OJHOTO KOHIIA M C TEILIONepe-
JIAfOIIHMM 3JIEMEHTOM C PYrOi CTOPOHEL.

Onekrpuueckuii nurepgeiic 130 ycrpoiicTBa, reHepUPYIOLIEro a’po30ib, M AEKTPHUUECKUN HHTepderic
230 pacxoIHOTO W3AENHUsl BBHITIOJHEHBI C BO3MOXKHOCTBHIO COCIMHEHHS APYr C APYrOM TaK, YTO MOXET OBITh
chopmmpoBaHa snmekTpudeckast 1enb. ChopmupoBaHHAS dJIEKTpUYECKas IEMb MOXET cojepxaTh cxemy 140
YCTPOMCTBA, TEHEPUPYIOIIETO adP030Jib, TaK UTO cxXeMa 140 MOXKET MOAKIIOYATh dIIEKTpUIecKuii mHTepdeiic 230
pacxogHOTO MaTepHaja Ui ONpeAelicHHs TeMIIepaTypsl Teruonepenatomero sementa 220. Pacxonnoe m3ze-
JIFe MOXKET COZIepKaTh MOAXOIAIINN JaTYUK TeMIepaTypbl, CKOHOUTYPHUPOBAHHBIHN AJIS ONPEIEICHUS TeMIepa-
TypHI Temmonepenaromero snmeMenta 220. JI0MOTHUTEIEHO WM B KQ4ECTBE abTCPHATUBEI TEIUIONCPEIAOIHIA
aneMeHT 220 MOXKeT ObITh CKOH(QHUIYPHPOBAH TAKUM 00pa3oM, YTO TEMIIEpaTypa TEILUIONEePEAAIOIero dJIeMEHTa
220 MOXeET OIpEAENAThCS Ha OCHOBE JJIEKTPUUECKHX CBOMCTB TEILIONEPEAIOIIETO IEMEHTa, B YaCTHOCTH Ha
OCHOBE OOHApY)KCHHOTO 3aBUCSIIETO OT TEMIICPATyphl JJIEKTPUUECKOTO COMPOTHBIICHUS TEIUIONEPEAAIOIIEro
aneMenTa. Teruronepenaromuid 3aeMeHT 220 MOXKET COMepKaTh OIMH MU HECKOIBKO MaTepHAJIOB, TIPUYEM Ka-
JKIBI MaTepual UMEET XOPOIIO W3BECTHBIM M MOMXOMSIIUA TeMICpaTYPHBIA KOA((OUIMEHT COMPOTHBICHHS
W/WIIA 9eTKO OIPEeNICHHYI0 XapaKTepUCTHKY COMPOTHBIICHHS, 3aBHCAIIYI0 OT TEMIEpaTyphl. DTOTO MOXHO
JIOCTHYh TYTEM OIpeaeneHus pacxoaHsiM uznenueM 200 TeMriepaTypsl Teruonepenaronero snemenra 220 ¢
TIOMOIIIBIO JATYHKA TEMIIEpaTypsl B pacxogHoM u3aenuu 200 1 mocienyroniei nepegadn onpeneIeHHoN TeMIie-
paTypsl B KadecTBe HH(OPMAIH Ha CyOCTpaT, TeHEPUPYIOMINK a3p030Jib, Yepe3 IMEKTPHUECKYI0 Ietnb. Jlomo-
HHUTEIHHO MITH B KAUECTBE aIbTEPHATUBBI ATOTO MOXKHO TOCTHYb ITyTEM ONpEIeTIeHUS PacXxoaHbIM m3aenreM 200
TEeMITEpaTyphl Terionepenatomero emMenTa 220 Ha OCHOBE OOHAPYKEHHOTO 3aBHCSIIETO OT TEMIIepaTyph
JJIEKTPUUECKOTO CONPOTHBIICHUS TEIUIONIEPENAIOIIET0 JJIEMEHTa M IOCIEAYIOIeH IMepeaadyn ornpeneaeHHoH
TEeMIlepaTyphl B KadecTBe MH(OpManuu Ha CyOCTpaT, TeHEPUPYIOMMH a3p0o30IIb, Yepe3 INEKTPUUCCKYIO LETb.
JIOTIOMTHUTEIPHO WM B KauecTBE aNbTEPHATHBEI pacxogHoe m3nenue 200 MOXeT mepenaBath OOHAPYIKCHHEIC
JNEKTPUYCCKUC CUTHAIBI ISl ONMPEACICHHS 3aBUCSIICIO OT TEMIIEPATYPhl COMPOTHBIICHHS TEILTOEPEIAIOIICTO
anemenTta 220 Ha yctpoicTBo 100, reHepupylomiee a’po30ib, Yepe3 dIEKTPUUECKYIO Lelb, U ycTpokcTBo 100,
TCHEPUPYIOLIEE a3P030JIb, MOXKET ONPEEIIITH TEMIIEPATypy TEIJIONEPEIAfONIEeTo YIEMEHTa Ha OCHOBE Tepe/aH-
HOTO OOHApPYKEHHOTO 3JIEKTPHYECKOT0 CHTHANA. J[OMONMHUTENBFHO WM B KAa4eCTBE allbTEPHATHUBBI PacxXxogHOE
n3nenre 200 MOXeT rmepenaBaTh oOHAPYKEHHBIE CUTHAIBI JaTIMKa TeMIepaTypsl Ha ycTpoiricTtBo 100, reHepu-
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pyloliee a3po30iib, YEPE3 AMEKTPUUECKYIO LeNb, U ycTpoiicTBo 100, renepupyromiee a3po30ib, MOXKET BIIOCIEI-
CTBHH OTPENCIATh TEMIIEPATypy TeILIoNepeaaromero emMenTa 220 Ha ocHOBe 0OHApPYKEHHBIX CHUTHAIIOB JaT-
YHKa TeMIepaTyphl.

VYerpoticto 200, TeHepupyIolee adpo30iib, MOKET OBITh CKOHQHUTYPHUPOBAHO IS YIPABJICHUS MOITHO-
CTBIO, TIOZITABAEMOM Ha HarpeBaTeIbHBIN 371eMeHT 120, Ha OCHOBE ONPEACIICHHOW TeMIIepaTyphl TEeIUIONepeaato-
mero ameMenta 220. [TogaBaeMoi MOITHOCTHIO MOYKHO YIIPABIISATh, PETYIUPYS YPOBEHB MMOIaBaeMOI MOIITHOCTH
WITH BKITIOYAs WJIM BBIKITFOYAs ITOJIaBAEMYI0 MOIIHOCTb. J[OMOITHUTENRHO TI0aBaeMasi MOITHOCTh MOYKET PETYIIH-
pOBaTHCSI Ha OCHOBE 3aJlaHHOW TEMIIEpPaTyphl W OTHOW M HECKONBKHX 3aJaHHBIX IIOPOTOBBIX TEMIEpPaTyp.
MoHOCTb, ToJJTaBacMasi Ha HarpeBaTeIbHBIHN 37eMeHT 120, MOKET peryiupoBaThCs, W/ HIH OJJHA WA HECKOJIBKO
3aJIJaHHBIX TIOPOTOBBIX TEMIIEPATYP MOTYT OBITh CKOH(DHUIYPHPOBAHBI TAKUM OOpPA30M, YTO MOXKHO JAOCTHYH OII-
PEACTICHHOW TeMIIepaTyphl WM TEMICPATYpPHOTO JHAINa30HA TEIUIONEPEIaroNero 3JIeMeHTa. JIOmOTHUTENBHO
WINA B KaYECTBE allbTCPHATHBEI OJIHA MM HECKOJIBKO MOPOTOBBIX TEMIEPATyp MOTYT OBITH CKOH(MUTYPUPOBAHEI
TakuM 00pa3oM, YTOOBI HE TPEBBIMIAJICS ONPEICIICHHBIN TeMITEpaTyPHBIH Mpe/Ie TeIUIONePEIaloNIero dJIeMEHTa
JUTSL TIPEOTBPAIICHUS MOBPEKICHHUS YCTPOHCTBA, TCHEPUPYIOMIETO a3p030b, MU PACXOTHOTO M3Meius. Takoi
CiIydaif MOXET BO3HHKHYTh, €CJIM HarpeBaTeIbHBIN 3JEMEHT, YCTPOUCTBO, TEHEPUPYIOIIEee a’3p030ib, WIH pac-
XOJTHOE WM3JeNIe HEUCIIPABHBI WM eciin cyocTpaT 250, reHepupyromuid adpo30ib, B pacxoanoMm uznenun 200
M3pacXo0BaH, W TEIUIO, IIepeaBaeMoe OT HarpeBaTeNbHOTO 3jeMeHTa 120 K TermiomepenameMy dIeMeHTY
220, cnenoBaTeNbHO, HE UCTIONIB3YETCS JIJIsl TCHEPUPOBAHUS a3p030JIs.

[Ipu coemuHeHNH APYT ¢ Ipyrom aekTpuaeckuit uaTepderic 130 ycrpoiictBa 100, reHepupyroImero a3po-
30J1b, U dNIeKTpUUeckuii naTepdeiic 230 pacxoaHoro uznenus 200 MOTYT TOTIOTHUTEIHLHO 00pa30BEIBATH MeXa-
HUUYECKOE COEeIUHEHHE, KOTOPOE pa3beMHO MpHUKpermeT pacxogHoe usgenue 200 x ycrpoiictBy 100, renepu-
PYIOIIEMY a3p030Jib, 00eCIIeYnBasi CTAOMIIEHOE MEXaHHYECKOE, DIICKTPHICCKOE U TEIUIOBOE COSAMHCHHE. DTOrO
MOJKHO JOCTHYH C TIOMOIIBIO OJHOTO HJIM HECKOJBKUX IICKTPUYCCKUX coenuHuTeneh 131, cHaOKEeHHBIX DIICK-
TprudeckuM uHTepeiicom 130 ycrpoticta 100, reHepupyOLIEro a3po30Jb, U ¢ TOMOIIBIO OHOTO HIIH HECKOJIb-
KUX 2JEKTPUYECKUX coequuuTeneit 231, cHabXeHHBIX IeKTpUueckuM HHTepdelicoM 230 pacXoaHOTO M3EITHS
200, KoTOpBIE MOTYT OBITH OTBETHBIMHU COCIMHUTEISIMHU K 3JICKTPUUECKUM COCIHHUTEISIM OJHOTO WM HECKOJb-
KHX JJICKTpHUYECKUX coenuuutenei 131 pacxomnoro manenus. OMUH WK HECKOJIBKO coeauauTeneit 131 coemn-
HSIOTCSI C COOTBETCTBYIOIIMMH OJHUM WJIM HECKOJIFKUMH OTBETHBIMH coenHuTeNsMu 231 ¢ obpa3oBanueM Me-
xaHngeckoro coenumaeHus. KommuectBo coenuauteneii 131 MoXeT OBITH TAKUM )K€ WM OTJIMYATHCS OT KOJIHYe-
CTBa OTBETHBIX coeauHuTeNeH 23 1. OMuH WM HECKOIBKO JIEKTPUIECKHX coenuuuTeneld 131 ycrpolicTBa, TeHe-
PHUPYIOILIETO a3p030Jib, MOTYT COMACPKATh COCAMHUTENIM OXBATHIBAEMOTO W/MIM OXBATHIBAIOIIETO THIIA, M OIMH
WA HECKOJIbKO AJIEKTPHYCCKUX OTBETHBIX coenuHuTeNel 231 pacxoqHOTO U3EIUs MOTYT COACPIKATh COOTBET-
CTBYIOIINE COCTUHHUTENN COOTBETCTBYIOLICTO OXBATHIBAIOUICTO W/WIIM OXBAaTHIBACMOTO THIIA. [[OMOIHUTEIHHO
OJIMH WJIN HECKOJBKO JJIeKTpUyecKux coenuuuteneir 131 u orBeTHhIX coequnuteneit 231 MoryT coaepxarb co-
CJAMHUTEIN U COOTBETCTBYIOIINE OTBETHBIC COSAMHUTEIIH PA3INIHBIX THIIOB.

Kak moka3ano Ha ¢wur. 3, oMH WK HECKOIBKO AIEKTPUUYCCKUX coequHuTeed 131 31eKTpryeckoro WH-
Tepdeiica ycTpoHCTBa, TeHEPUPYIOIETO a3p030JIb, KOTOPHIH MOXKET OBITH 3JeKTpuiyeckuM HHTepdeiicom 130
ycTpoiictBa 100, reHepUpYIOMIETo a3p0o30Jib, KaK OMUCAaHO B KOHTEKCTEe QUT. 1 1 2, MOXKET cofep aTh OJUH WIH
HECKOJIBKO TPYXHHHBIX KOHTAKTOB WJIM aHAJIOTWYHBIX SJIEKTPHUECKUX COCNUHHUTENCH W OIWH WM HECKOJIBKO
JJICKTPHUYECKUX OTBETHBIX coeAamHuTeNei 231 snmekTpuueckoro mHTEpderica pacXoJHOTO HW3IEIHS, KOTOPBIA
MOJKET OBITh dNIeKTpUIeckuM uHTepdeticom 230 pacxomHoro m3aenus 200, kak omrMcaHo B KOHTeKcTe ¢ur. 1 u 2,
MOJKET COAepKaTh OIWH WX HECKOJIBKO THE3X IS MPY)KHMHHBIX KOHTAKTOB MJIM OTBETHBIX COCIHMHHUTEINICH, UIn
HA000POT. J[OMOIHUTEIHHO WK B KAYSCTBE aJIbTCPHATUBBI OJMH WIH HECKOJBKO JCKTPUICCKUAX COCAUHUTEICH
131 ¥ OTMH MITM HECKOJIBKO OTBETHBIX COCAMHUTENCH 231 MOTYT COJEepIKATh COCTUHHUTENN W/UIH OTBETHEIC CO-
CAMHUTEIN, KOTOPhIC HE BKIFOYAIOT COCTUHHTEIM OXBATHIBACMOTO M OXBATHIBAIOIIETO THUIA, & BMECTO ITOTO
COENIMHSAIOTCA JPYT € APYrOM C BO3MOXKHOCTBIO BpAIICHUS ISl pAa3beMHOTO KpeIyieHus pacxogHoro uznenus 200
K ycrpoiictBy 100, reHepupyromemMy a’3po30ib. JJOMOTHUTENEHO WIH B Ka4eCTBE albTCPHATHBEI OJWH WU HE-
CKOJIBKO 3JIeKTpuueckux coenuuuteneit 131 u 231 MoryT copepxkarb 3JIEKTPUUYECKUE COCAUHUTENH, KOTOPbIE
COEIMHSAIOTCS IPYT C IPYTOM ITOCPEACTBOM MAarHUTHBIX CHIL.

XO0Ts B HACTOSIIIEM M300PETEHNU OMHMCAHBI ONPECICHHBIC BAPUAHTHI OCYIIECTBICHUS U B LIEJIOM CBS3aH-
HBbIE C HUMH CITIOCOOBI, I3MEHEHHSI ¥ TTPE00Pa30BaHMS ITHX BAPUAHTOB OCYIIIECTBICHUS U CTIOCOO0OB OymyT ode-
BUIHBI JUTS CIICIIMAJIFICTOB B TaHHOHN o6macT TeXHUKH. COOTBETCTBEHHO, BBHINICYKAa3aHHOE OMHCAHHE MILIIOCT-
PATHBHBIX BapHAHTOB OCYILECTBIICHHUS HE ONpEAesseT MM He OrpaHMYMBAaeT HacTosmee nzobperenue. Jpyrue
MOTU(HKAINN, 3AMEHBI i HI3MEHEHHS TaK)Ke BOSMOXKHBI 0€3 OTCTYIUIEHHUS OT 00bheMa HACTOSIIETO H300peTeHNS,
KaK OIPEJICIICHO HE3aBUCUMBIMH U 3aBUCHMBIMH ITyHKTaMH (POPMYIIBI H300pETCHHUS.

CHIHCOK CCHUTOYHBIX MO3UIIHH.

100 - YcTpo#cTBO, TeHepUpYIOLIee a3p030Jb,

110 - TeruoBoit nHTEpdEiic yeTpoiicTRa,

120 - HarpeBaTeIbHBIIN SJIEMEHT YCTPOUCTBA,

130 - anexTpryecknii nHTEpdElC ycTpoiicTRa,

131 - anekTpudecKuii COeMHUTENh YCTPOKCTBRA,

140 - cxema yCTpo¥CTBa,
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200 - pacxonHOE U3AENNE,

210 - TertoBoit HHTEpdEHC PACXOTHOTO U3ETHS,

220 - TeruronepenaronIfil SJIEMEHT PaCXOHOTO U3IEIHS,
230 - anexTprdecKkuii HHTEpENc pacXxoHOTO U3ACTHS,
231 - 2NEeKTpUIECKUH COSTMHUTENh PACXOTHOTO U3ICTIHS,
250 - cybeTpar, TeHepUPYIOITHI a3p0307Tb.

DOOPMYVYIJIA N30BPETEHNA

1. YerpolicTBo, reHepupylolee a3po30iib, CoAepIKaIiee

HATPCBATCIIBHBIA 3JICMECHT, UMCIOIINI KOHTAKTHYIO TIOBEPXHOCTh, OOCCICUMBAIONIYIO TEILUIOBON HHTEp-
Getic;

ANEKTPHUYECKYIO CXEMY U

AJIEKTpUUIECKUH UHTEpdEiC;

IIpUYEM yCTPOICTBO, TEHEPHUPYIOIIEE a3P030JIb, BEIIIOIHEHO ¢ BO3MOXXHOCTBIO MPHUCOCIMHEHHUS K Pacxo-
HOMY H3JICNIHIO0, COAEPIKaIIeMy

TEIUIOTIEPENAIOMINY AJIEMEHT, BHITIOIHEHHBIN C BO3MOKHOCTBIO HarpeBa IIyTeM KOHTAaKTa C HarpeBaTellb-
HBIM JIEMEHTOM Ha €0 TeIUIOBOM HHTepdeiice;

cyOCTpaT, TeHePUPYIONIUI a3pP030Iib, BHIMOIHEHHBIH ¢ BO3MOXHOCTBIO HarpeBa TEILIONMEPEIAFOIIUM dJic-
MEHTOM; U

ANEKTPUUYCCKUI HHTEP(EIC, COCAUHCHHBIN C TEIUIONEPEAAIONIIM JICMCHTOM;

IIPU 3TOM DJIEKTPHUYCCKUI MHTEpQEic yCTpoiicTBa, reHEPUPYIOMIETO a3PO30Jib, BBITIOIHEH C BO3MOXKHO-
CTBIO 3JICKTPUYCCKOTO COCIUHCHUS C DJICKTPUUYCCKAM HHTEP(PEHCOM PacXOTHOTO HW3ACIHs, KOTJa PacxXoIHOe
W3JIETTHE COeINHEHO C YCTPONCTBOM, TeHEPHPYIONTNM a3p030JIb, TaK, YTO IIEKTPUIECKas LIEeNb 00pazyeTcs MexX-
Iy CXEMOMH yCTpOICTBa, TEHEPUPYIOIIETO a3pP030JIb, H MIEKTPHIECKIM HHTEPPEHCOM PacxoJHOTO H3AEHs, 1

IIPU 3TOM YCTPOWCTBO, TEHEPUPYIOIIEE a3p030JIb, BEIIOIHEHO C BO3MOXHOCTHIO TOJTYIECHHUS TEMIIEPATyphI
TEIUTOTIePEIAIOIIET0 JIEMEHTA IIOCPEACTBOM AIIEKTPHUIECKOH IIETIH.

2. YCTpOHCTBO, TEHEPHUPYIOIIEE a’po30Jib, 1O 1.1, OTIMYaroIIeecs TeM, 9TO dJEKTpUUecKuidi uHTepderic
YCTPONCTBA, TEHEPHUPYIOLIETO a3pP030Jb, BRIIIOIHEH ¢ BO3MOXKHOCTHIO MEXaHHYECKOTO COCTHMHEHUS C DJICKTPH-
YECKHM HHTEp(EHcoM pacxXoTHOTO M3ICIUS U Pa3beMHOTO KPEIUICHUS PACXOIHOTO H3ICITUS K YCTPOWCTRBY,
TeHEPUPYIOLIEMY a3pP030JTb.

3. YCTpOHCTBO, TEHEPUPYIOIIEE a3P030Jib, IO JIFOOOMY M3 MPEABITYIIHNX TYHKTOB, OTIHYAIOIICECS TEM, UYTO
JNEKTPUYCCKUI UHTEp(Eic yCTpoiicTBa, TCHEPUPYIOUMIETO a’P030JIb, COJACPKUT OJHMH HIIH HECKOJIBKO BTOPBIX
INEKTPUYCCKUX COCTUHHUTEIICH, OTBCUAIOIINX OJJHOMY HJIM HECKOJIEKHM COOTBETCTBYIOIIUM TIEPBBIM JJICKTPHYC-
CKUM COCIMHUTEIISIM PACXOJHOTO H3/ICIHS.

4. YCTpOHCTBO, TEHEPHUPYIOIEe adpo30JIb, M0 JFOOMY U3 M. 1-3, oTIUJaromeecs TeM, 9YTO OJUH WIIH He-
CKOJIBKO TIEPBBIX W BTOPBIX JIEKTPHUUECKUX COCTUHHUTENEH yCTPOIiCTBa, TeHEPUPYIOIIEr0 a3p030ib, U PACXOIHO-
TO U3IETHS CONEPKAT OJWH MIIH HECKOJIBKO MPYKUHHBIX KOHTAKTOB M OJIMH I HECKOJIBKO OTBETHBIX THE3M IS
MIPYXUHHBIX KOHTAKTOB, H/WJIH HA000POT.

5. YCTpOoHCTBO, TeHepUpYIOIee a3p030IIb, 0 JIF000MY U3 MPEABIIYIINX IYHKTOB, OTIHMYAIONICECs TeM, UYTO
JJIEKTPUUYECKasl LEMb BBHIIIOJHEHA TaKMM 00pa3oM, YTO AIIEKTPUYECKOE COTNPOTHUBICHHE TEIIONEpPEAatOIIero
2JIEMEHTA PACXOIHOTO M3JICIUS MOXET OBITh H3MEPEHO B YCTPOHCTBE, TCHEPUPYIOIIEM a3pP030Ib.

6. YcTpoiicTBO, TEHEPUPYIOIIEE a3P030Jib, MO JIFOOOMY W3 MPEABIIYIIUX ITYHKTOB, BBEITIOJHEHHOE C BO3-
MOJKHOCTBIO YIIPABJICHUSI MOITHOCTBIO, TT0/IaBaCMOW Ha HATPEBATEIbHEII AJICMCHT, HA OCHOBE TEMIICPATYPHI TE-
TUTOTIEPEIAIOIIETO AJICMEHTA, MMOYYCHHOHN YCTPOUCTBOM, TEHEPUPYIOIIUM a3PO030ITh.

7. YCTpOWCTBO, TCHEPHUPYIOIIECE a3P030Jib, IO MPEIBIAYIIIEMY TYHKTY, OTIUYAIOICECs TEM, UTO PETyIUPO-
BaHHE MOITHOCTH OCHOBAHO Ha 3aJaHHOM MTOPOTOBOI TeMIepaType.

8. YcrpolcTBO, reHepupyolee a’dpo3oiib, 1Mo JIodoMy U3 NI.6, 7, OTIWYAroIIeecs TeM, YTO yIpaBIcHHE
MOIITHOCTHIO, TTO/IaBaeMON Ha HAarpeBaTeNbHBIA AJIEMEHT, XapaKTepU3yeTCs BKIIIOYCHHEM WM BBIKITIOUYCHHEM
HArpeBaTEIbHOTO JJIEMEHTa W/HIN PEeryMpOBAaHMEM BEIWYHHBI MOIIHOCTH, MOJaBacMOil Ha HarpeBaTeNbHBIN
3JIEMEHT.

9. PacxomHoe m3zenue Ajs UCIOJIB30BAHUSA C YCTPOHCTBOM, TEHEPHPYIONINM a3p030JIb, COMEPKAIIIM Ha-
TpeBaTEIbHBIN 3JICMCHT, IMCIOIIII KOHTAKTHYIO TIOBEPXHOCTh, 00Pa3yIOIIyI0 TEIUIOBON UHTEP(EC, U IICKTPU-
YECKHI HHTEpQEiic, MPUIEM PACXOIHOE U3LACITUE COMCPIKHUT

TEIUIOTIEPEIAIOIINY IEMEHT, BHITIOJTHEHHBIA C BO3MOKHOCTBIO HArPeBa HArpEBaTCILHBIM JIEMEHTOM yCT-
po¥icTBa, TCHEPHUPYIOIIECTO a3P030Jib, MyTEM KOHTAKTA C HATPEBATEIBHBIM 3JIEMECHTOM Ha €r0 TEIUIOBOM HHTEP-
Getice;

cyOCTpaT, reHepUPYIOLIUI a3p030Iib, BHIMIOIHEHHBIH ¢ BO3MOXHOCTBIO HarpeBa TEILIONEPEIAFOIIUM dJic-
MEHTOM; U

ANEKTPUUYECKUA MHTEep(eic, KOTOPHINA JOIKEH OBITh AIEKTPHUYECKH COCTMHEH C AICKTPHYECKUM HHTEp-
(heficoM ycTpoiicTBa, TEHEPUPYIOMIETO a’3P030JIb, KOTIA PACXOJHOE M3JENINE COSAMHEHO C YCTPOHCTBOM, I'eHe-
PHUPYIOLINM a3p030JIb, TAKUM 00pa30M, UTO NIEKTpHUYECKasl IEMb 00pazyeTcss MEXIy AIEKTPHIECKIM HHTepQeii-

-6 -



041795

COM PacXOIHOTO H3JENUS M DIICKTPUUECKO CXEeMOH YCTpOMCTBa, T€HEPHPYIOIIEro a’po30ib, U yCTPOHCTBO,
TeHEpUPYIOLIee a3p030JIb, CIOCOOHO MOTy4aTh TEMIIEPATYpy TEIUIONEPEIAIOIIETO IEMEHTa IIOCPEICTBOM JJICK-
TPUYECKOM LIETIH.

10. PacxomHbIi MaTepual 1Mo 1.9, OTIIMYAIOIINIACS TEM, YTO JJIEKTPUIECKIN MHTEep(helc pacXoaHOTO U3Ie-
JIMS BBIMOJHEH C BO3MOXKHOCTHIO MEXaHMYECKOTO COEJAMHEHUS C DIIEKTPHYECKUM HHTep(eiicoM yCTpOHCTBa,
TeHEPUPYIOLIETO a’p030Jib, IS Pa3beMHOI0 KPEIUICHHsI PACXOHOTO U3/CNHUsl K YCTPOHCTBY, T€HEPHPYIOIEMY
a’3p0301Tb.

11. Pacxomnoe u3aenue 1o aro0oMy w3 mi.9 wim 10, oTaudaronieecs TeM, 94To dEKTPUIeCKHid HHTeperic
PACXOIHOTO U3JICIUS COMEPHKUT OJMH WIIH HECKOJBKO MEPBBIX dICKTPUUCCKUX COCAMHUTEICH, a AIIeKTPIHUCCKUI
UHTEpQEIC YCTPOICTBA, TCHEPUPYIOMIETO a3p030Jb, COACPKHUT OIHMH MM HECKOJIBKO BTOPBIX SICKTPHUYCCKUX
COCJIMHUTEIICH, COOTBETCTBYIOIIMX OJHOMY WM HECKOJBKUM TEPBBIM IJICKTPHUYCCKUM COCAMHHUTEISIM IS CO-
CJIMHCHMS C TICPBBIMU OJJHUM WJIH HECKOJIbKUMH YJICKTPUYCCKAMU COCTUHUTEIISIMH.

12. PacxoHOE M3/1€IHE MO MPEIBIAYIIEMY IYHKTY, OTIIMYAFONIEeCS TEM, YTO OJJMH WIH HECKOJIBKO MEPBBIX
JNEKTPUYCCKUX COCTUHHUTENCH COMEPKUT OJMH WIH HECKOJBLKO MPYKUHHBIX KOHTAKTOB, a OJTUH WU HECKOJIBKO
BTOPBIX DJIEKTPUYCCKUAX COCIUHUTENCH COACPIKUT OMUH WM HECKOJIBKO THE3[ JUISi MPYXHHHBIX KOHTaKTOB,
W/WI Ha000POT.

13. PacxomHoe u3menue 1o Jo0oMy 13 1i.9-12, oTinuyaromeecs TeM, 4To dIEKTpUIeCKuid nHTepdeiic pac-
XOJIHOT'O M3JICNUSI BBITIOJHEH KaK €AMHOE LIEJI0e B TEILIONEePEAaIOIIeM HIEMEHTE.

14. PacxomHoe u3enue o Jro0oMy U3 mi1.9-13, oTiuyaromnieecs TeM, 4YTO TEIUIONEPEIAONTHi JIEMEHT CO-
JICPIKUT WM U3TOTOBJICH U3 METaJlIa, METAJUTHYECKOTO CIUIaBa WITK TEILIOMPOBO/ISIICH KEPaMUKH.

15. Cucrema, coneprkainasi yCTpOHCTBO, TeHEPHUPYIOLIee a3po30JIb, N0 JI00oMy U3 1. 1-8 u pacxomHoe U3-
Jienue 1o irodomy u3 ni.9-14.
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