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BBEOEHUE

BO3MOXHO, HAC XXOYT HOBbIE MECTOPOXOEHWA HEDTU U YA M TAKMX MANO PA3BEOAHHBIX PAMOHAX, KAK
ABCTPAJINA, CAXAPA NI AHTAPKTUKA. KPOME TOI'O, MHTEHCUBHO PASPABATBIBAIOTCA N OCBANBAIOTCHA
HOBbIE TEXHONOI MW OOBbIYN YTTIA N3 TOHKUX U TTTYBEOKUX MJTACTOB, A TAKXKE HE®TU N3 MOPCKUX
MECTOPOXOEHWN.HET COMHEHMA B TOM, YTO BYOYT PASPABOTAHbI MPUHLUWMWNATBHO HOBLIE, BONEE
SPPEKTUBHBLIE CMOCOBbI MCMONb3OBAHMA MCKOMAEMbIX BUAOB TOMMMBA. TPAOULIMOHHbLIN
MHOIOCTYNEHYATbIV NPOLLECC, KOFOA TOMMMBO CXUMAKOT, YTOBbI NONYYUTb BOOAHOW MAP, KOTOPLIN
HAMNPABNAETCA HA BPALLEHWE TYPBUHBLI TEHEPATOPA, BEIPABATbBIBAIOLLEIO 3SNEKTPUYECTBO, COMNMPAXEH C
OrPOMHbIMW MOTEPAMU SHEPT V. BONbLUEN YACTU STUX MOTEPb MOXHO UM3BEXATb, ECIT HAYUNTBHCH
MPEBPALWLATbL TEMNNO HEMNOCPEACTBEHHO B 3JIEKTPUYECTBO. NEPBbIM BOSMO>XHOCTb TAKOIO NMPOLECCA
OBHAPY>X/N HEMELIKM ®U3WK T. 3EEBEK B JANIEKOM 1823 rOfY. MIOTHO COEAVMHMB NPOBOOA ABYX PA3HbIX
METAJIIOB B 3BAMKHYTYIO LIEMb M HATPEB MECTO CTbIKA, OH SAMETWI, KAK APOIHYIA CTPEJIKA,
HAXOOWMBLLEFOCA PAOOM KOMIMACA. 3TO O3HAYATO, YTO NO4 AENCTBMEM TEMMA B LLEMW BO3HUKAN
SNEKTPUYECKNWN TOK (TEPMOQMEKTPUYECTBO). OQHAKO CAM ABTOP HEBEPHO MCTOJKOBAI PE3YNLTATHI
COBCTBEHHOIO OIMbITA, N O EIO OTKPbITUW HAQOJITO 3ABbIJIN.

OOHAKO C MOABMNEHMEM NONYMNPOBOOHUNKOBBLIX MATEPUANOB U TEXHONOI I 3ABbLIThIN QODEKT 3EEBEKA
CHOBA MNPUBJIEK BHUIMAHUNE YYEHBIX. N B PE3YJIBTATE BblJ11 PASPABOTAHLI TEPMOSJJIEKTPUYECKUE
YCTPOWCTBA HA OCHOBE MONYMNPOBOOHNKOBbLIX MATEPUANOB. MNPV HAFPEBAHM OOHOIMO KOHLIA
MONYNMPOBOAHMKA B HEM NOABNAETCA ANEKTPUYECKMI NMOTEHUWMAN: B MONYNPOBOAHWVKE P-TUMA HA
XONOAHOM KOHUE BO3HWKAET OTPUUATENBbHbLIV 3APAL, A B N-QNEKTPOAE - NMONOXUTENbHbLIV. ECNV ABA
STUX ANEKTPOOA COEANHNTL B ®OPME U-OBEPA3HOW KOHCTPYKLIMWN C N-P-MEPEXOLOOM B HVMXKHEW YACTU, TO
HATPEBAHNE 3TOIO CTbIKATIPUBEOET K TOMY, YTO HA BEPXHEM KOHUE P-3JNNEKTPOOA BYAET HAKAIMJIMBATBCAH
OTPULATENbHbLIN 3APAL, A HA BEPXHEM KOHLLE N-3JTIEKTPO[A - MOJNTIOXXUTENBHBIN.

B UTOT'E MEXOQY HAMW MOTEYET SNEKTPUYECKUN TOK, MPUYEM 3TOT NPOLECC BYOET MPOOOMKATLCA OO
TEXTOP, NMOKA NMOAAEPXNBAETCA PASHOCTb TEMIMEPATYP. (M HAOBOPOT, NMPOINYCKAHVE YEPE3
TEPMOJMNEMEHT 3JIEKTPUYECKOIO TOKA BbI3bIBAET MNMOIMMOLWEHWE TEMNA N NMOHWXEHWE TEMIMEPATYPHI,
MO3TOMY-EFO MOXXHO MCMOJb30OBATb B KAYMECTBE XONOAWNBbHOMO YCTPOWCTBA.)

TEPMOQJEKTPUYECKMN SNEMEHT - OYEHb KOMMAKTHbIN, HE TPEBY HOLLMI H/ AJOPOIOCTOALLEFO
FTEHEPATOPA HU TPOMOIIOKOIO MAPOBOIO OABUUTATENA - MOXXHO NEFrKO YCTAHOBUUTB NMPAKTNYECKI B JTOBOM



1. MEPBOOTKPbIBATEJb ABIIEHVA TEPMOQJJIEKTPUHECTBA

3EEBEK (SEEBEK) TOMAC MOIAHH (9. 1V.1770 - 10. XI1.1831) - HEMEUK/ ®3UK, YNEH BEPITIMHCKOW AH
(1814) P. B PEBEIJE (TEMEPb TANNH). YYUNCA B BEPNMHCKOM N TETTUHTEHCKOM YHTAX, B
MNOCNEQHEM MONYYUN B 1802 CTEMEHb JOKTOPA. PABOTAIN B MEHE, B 20-X FOJAX B BEPIIMHE.

PABOTbI NMOCBALWEHbI ANIEKTPUYHECTBY, MATHETU3MY, OMNTUKE. OTKPbIJ1 B 1821 ABJIEHUNE
TEPMOQJJEKTPUYECTBA (B NAPE "MEb - BUCMYT"), MOCTPOWI1 TEPMOTIAPY N NCIOJIb30OBAIJT EE
ONA NSMEPEHUA TEMMEPATYPbI. NEPBbIV MPUMEHWI XXEJTE3HbIE OMUITKW ANA ONPEAENEHNSA
®OPMbI CMITOBbIX JIMHNA MATHUTHOIO NOMA. U3YYAN MATHUTHOE OEVUCTBUE TOKA,
XPOMATUYHECKYIO NOJTAPU3ALMIO N PACIPELOEJIEHUE TEMNJA B NMPUSMATUYECKOM CIEKTPE.
OBHAPYXXWI NONAPU3ALMOHHBIE CBOUCTBA TYPMAJIMHA (1813). MEPEOTKPbINT UHOPAKPACHbLIE
nyym, KPYroByro nonArPmn3AUNO, HAMArHUYNBAHUME XXEJIESA U CTAJTN BBJIT3W INMPOBOLOHUKA C
TOKOM.

B 1821 rOQY BEPNNHCKN/ YYEHbBIV YITEH BEPITMHCKOW AKAOEMWN HAYK 3EEBEK (1770-1831) PELLWIT
BOCMPOW3BECTW OMNbIT 3PCTELA NO BO3OENCTBUIO NMOCTOAHHOIO SNTEKTPUYECKOIO TOKA HA
MAFHATHYIO CTPEJKY. HO MCTOYHMKOM TOKA BbINIA HE FTANIbBAHUYECKASA BATAPESA, A CYXOW
BE3 KAKOTI'O-JIMBO 3NEKTPOIMNTA KOHTAKT ABYX METAJIJIOB. 3EEBEK YCTAHOBWII, UTO
MAITHUTHAA CTPEJIKA PEATVPOBAJIA TOJIBKO B TOT MOMEHT, KOIT'OA SKCINEPUMEHTATOP
[MPUKACATCHA K MECTY KOHTAKTA PYKAMW. MPUYEM HE UFPAJTIO HUKAKOW PONW, BbINTV N PYKK
CYXUMU NN BITAXHBIMU. 3PPEKT OTCYTCTBOBAIJ OAXKE B TOM CIYYAE, KOI'AA KOHTAKT
CXKMMAJICA PYKAMW YEPES BITAXKHYHO BYMAT'Y. HO INMPU CXXATUN HYEPES3 CTEKJIIO UJTU METAIJI
CTPEJ'IKA OTKJ'IOHFlﬂACb I'IPOBELI,Fl MHOFOLII/ICJ'IEHHbIE SKCI'IEPI/IMEHTbI 3EEBEK YBE}J,I/IJ'ICFl
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XUMUN N OPYTUX HAYKAX, HO MUSBBECTHOCTb YYEHOMY MPUHEC BbILWEOMMUCAHHbIV
QODEKT, HOCALLMN EFO UMSA.

QODEKT 3EEBEKA - MEPEXO[L SNEKTPUYECKOW SHEPTU B TEMNOBYHKO M OBPATHO £
HALLEN LWWMPOKOE NPUMEHEHWE B TEXHUKE. HA EFO OCHOBE PABEOTAIOT
TEPMOINPEOBPA3OBATEIJIN - TEPMOTIAPBI.

BOJIbLLIAA YACTb BCEX TEMMEPATYPHbIX MSMEPEHU/ MPUXOONTCA HA ONKO
TEPMOQJMNEKTPUYECKNX MPEOBPA3OBATENEW, NMPUHUWMN OENCTBUA, KOTOPbIX
OCHOBAH HA ABJIEHN 3EEBEKA.

B 1821 FOAQY HEMELKMW/ YYEHbIW, YPOXEHEL, . PEBENA (HbIHE TANMNWH), T.N. SEEBEK
(1770-1831) OBHAPY>XWJ1, YTO ECJIN CINAN ABYX PASHOPOOHbLIX METAIJIOB,
OBPA3YHOWMX SBAMKHY TYHO SNEKTPUYECKYHO LUElNb, UMEKOT HEOOMHAKOBYHO
TEMNEPATYPY, TO B LLEMW MPOTEKAET SNEKTPUYECKN TOK. U'SBMEHEHUE 3HAKA Y
PASHOCTU TEMIEPATYP CIAEB COINPOBOXOAETCA NSMEHEHWEM HATPABJIEHUA
TOKA.

STOT GAKT MOCNYXKNN OCHOBOW ANA CO3O0AHNA YCTPOUCTBA, YYBCTBUTESIbHbLIM
SNIEMEHTOM KOTOPOI'O ABITAETCA TEPMOTTAPA - ABA NPOBOOHUNKA N3
PA3BHOPO[HbIX MATEPVAJIOB, COEAMHEHHbLIX MEXXKOY COBOV HA OHOM (PABOYEM)
KOHUE, OPYTWE OBA (CBOBOAHbLIE) KOHUA NMPOBOOHMKOB MNMOOKJTKOHAKOTCAH B
N3MEPUTEJIbHYIO LENb NI HEMNOCPEAOCTBEHHO K UBMEPUTEJIBHOMY MNMPUBOPY,
NPUYEM TEMIMEPATYPA CBOBOAHbIX KOHLOB 3APAHEE M3BECTHA. TEPMOTTAPA
OBPA3YET YCTPOWCTBO (MNN EIO YACTb), MICMNOMb3YOWEE TEPMO3MNEKTPUYECKNWA
QOPEKT AJ1A UISMEPEHUA TEMIMNEPATYPBI. 104 TEPMO3NEKTPUYECKUM SOPEKTOM
MNOHVMAETCA FrEHEPUPOBAHME TEPMOQMNEKTPOOBWKYLLEW CUINbI (TEPMOSAC),
BO3HWMKAIOLWEW N3-3A PABHOCTU TEMMEPATYP MEXOY ABYMA COEANHEHUAMU
PA3JTMYHbLIX METAINTOB V1 CIMNABOB (PUC.1), OBPA3YIOLLUMX YACTb OOHOW N TOW YKE



2. OBLUVE CBEOEH/A O BOSHUKHOBEHW SNEKTPOOBVXKYLLEW CUSbI

B METAJITIAX MOJTYNPOBOAHMKAX MPOLIECCHI MEPEHOCA 3APAAO0B (ANEKTPUYECKN TOK) 1 QHEPIT N BBAUMOCBA3AHbI, TAK KAK
OCYLLECTBATCA NOCPEACTBOM MNEPEMELLEHMA MOABMXHBLIX HOCUTENEM TOKA - 3NIEKTPOHOB NMPOBOAVMMOCTMW U ObIPOK,
9TA B3BAMOCBS3b OBYCIABIMBAET PAL ABNEHUW (3EEBEKA, MEJLTHE, MK TOMCOHA), KOTOPbIE HASLIBAIKOT
TEPMOJNEKTPUYECKNMWN ABJIEHUAMW.

Q®PEKT 3EEBEKA COCTOUT B TOM, YTO B SAMKHYTOW SNEKTPUYECKOW LIEMNW N3 PASHOPOHbLIX METANNIOB BO3HUKAET TEPMO 3.
A. C. ECITM MECTA KOHTAKTOB NMOoAAEPXUBAKOTCA MNMPU PA3HBIX TEMIMEPA - TYPAX. 3TA 34C 3ABUCUT TOJIbKO OT TEMIMEPATYPbI U
OT NMPNPOAObLI MATEPUANOB, COCTABITAOWWX TEPMOJ3JNIEMEHT. TEPMO 3. . C. ANA NAP METAINNOB MOXET AJOCTUIATb 50
MKB/FPALYC; B CITYYAE MNMONYNMPOBOAHMKOBbLIX MATEPUANOB BENNYMHA TEPMO 3 [ C BbILUE (10 BO 2-OW + 10 B 3-E/ MKB/ITPALIYC).

ANEKTPOTEPMUYECKU CNOCOB JEGEKTOCKOMW, 3AKINIOYAKOLMNACA B TOM, UTO KOHTPONMPYEMYIO 30HY HAFPEBAIOT,
MPOMNYCKAA YEPE3 HEE B TEMYEHWE OMPELENEHHOIO BPEMEHW MOCTOAHHbLIN MO BENMYNHE SNEKTPUYECKU TOK, USBMEPSAIOT
MPW NMOMOLLM TEPMOMAPbI-OATYMKA TEMMEPATYPbI EE HATPEBA U CYOAT O HANYMN OESGEKTA MO OTKNOHEHMIO 3TON
TEMMEPATYPbI OT TEMMEPATYPbI HATPEBA BE3E®EKTHOW 30HbI CBAPHOIO COEAMHEHWA, OTNINYAIOLLMNCA TEM, YTO C LIENBIO
KOHTPOMNA 30HbI CBAPHOIO COEQMHEHMA ABYX PA3HbLIX METANNOB, HANPUMEP, KOHTAKTHbIX Y3N10B PAOVOLETAIEN, B
KAYECTBE TEPMOTAPbBI-OATHMKA NCMOMNb3YHOT TEPMOIAPY, OBPASOBAHHYO COEOUHEHHBIMA METAJTTTAMW.

ANA NMPOBEPKN KAHECTBA CBAPHOTIO WWBA CHUMAROT PACTPEOEJIEHVME TEPMOJINEKTPUYECKOIO NMOTEHLMAJTIA NMOTMEPEK LUBA.
MUK 1 BIMAOWHBI HA KPUBBIX PACMNPEOEJIEHUA TOBOPAT O HEOOQHOPOAHOCTU WWBA, A X BEJTMYNHA - O CTETMNEHU
HEOOHOPOOHOCTW. BbICTPO N HAMMAAHO.

ECIN B PA3PbLIB OQHOW 13 BETBEN TEPMOJMNEMEHTA BKNKOYNTL MOCNEQOBATEBLHO MKOBOE YXCNO MPOBOAHMKOB MKOBEOro
COCTABA, BCE CMNAW (KOHTAKTbI) KOTOPbIX MOAAEPXMBAIOTCA MNPV OAHOW N TOW XXE TEMMNEPATYPE, TO TEPMO 3. [1. C. B TAKOW
CNCTEME BYOET PABHA TEPMO3C NCXOOHOIO 3JIEMEHTA.

TEPMOMAPA, COOEPXALLAA SALLMTHbBIN YEXON, TEPMOJNEKTPOAbI C ANEKTPUYECKOW N3ONALMEN, PABOYME KOHLIbI, KOTOPbIX
CHABXXEHbI, CHABXXEHbI TOKOMPOBOAALLEWV MEPEMbIYKOW, OBPA3YHOLLEN MSMEPUTENbHBLIV CMAW, OTIIMYAIOLLMNCA TEM, YTO C
LIENBIO YBENMUYEHUSA CPOKA CITY>KBbl TEPMOMAPBI B YCNOBUAX MOBbLILEHHOW BUBPALIMW U BONbLUMX CKOPOCTEW HATPEBA,
N3MEPUTENbHbIN CMAX TEPMOMAPGI BbIMOMHEH B BUOE CNOSA MOPOLKOOBPA3HOIO METAJIIA,PACMONOXEHHOIO HA AIHE
SAWMNTHOIO HEXITIA.

NP NBMEPEHUN ®NSNYECKOIO COCTOAHUA BEWECTB, YHYACTBYOLWWNX B KOHTAKTE MSMEHAETCA U BEJIMMNHA TEPMO 3. . C.



CMOCOB PACNO3HABAHNA CUCTEM C OrPAHUYEHHOW M HEOPAHNYEHHOW
B3SAMHOW PACTBOPVMMOCTbH KOMMOHEHTOB MO TEMMEPATYPHOU
3ABCMMOCTW TEPMO 3. [I. C., OTNINMYAIOLIENCA TEM, YTO C LIENBIO
NMOBbIWLWEHNA HAOEXHOCTU PACINMO3HABAHUA NSMEPAIKOT TEPMO 3. A. C. KOH
- TAKTA ABYX UCCJIEAYEMBbIX OBPA3LOB MEXOY METAJUJIOM, CXKATbIM
BCECTOPOHHEM OABJIEHUWEM, N TEM >XE METAJIJ1IOM, HAXOOAWEMCA MNP
HOPMAJIbHOM OABJIEHN TOXXE BOSHUKAET TEPMO 3. [. C.

HAMPUMEP, O5A )KENE3A INMPU TEMINEPATYPE 100 TPAAYCOB C U OABJIEHNA 12
KBAP, TEPMO30C PABHA 12,8 MKB. NP HACbILWWEHUW METATIA UJTN CTJTIABA B
MAIHUTHOM MNOJIE OTHOCUTEJIBHO TOIO XXE BEWECTBA BE3 MATHUTHOTIO
[MOJ1A BOSHUKAET TEPMO34C NOPAOKA 09SMKB/I'PAAYC.



3. MOHATUE TEPMOOJJIEKTPUYECKOIO SOPEKTA 3EEBEKA

[MYCTb TEMINEPATYPA T0 BO BCEX TOHKAX OOHOPOOHOIO METAIITTMYECKOIO
CTEP>XHA (PAUC.2) OONMHAKOBA; 3HAYAT, NMOBCHOOY OANHAKOBDI
KOHUEHTPAUWW, CPEOHNE SHEPT N N CKOPOCT CBOBOOHbIX
IJIEKTPOHOB.

HAPEEM OOMH KOHEL, CTEP>XHA M BYOEM EIrO NMOOOEPXXWVBATb MPU
MOCTOAHHOW TEMMEPATYPE T>T0. MPOTUBOMNONOXHbIV XXE KOHEL, BYOEM
HEMPEPBLIBHO OXJTAXKOATb TAK, UTOBbI EFO TEMIMEPATYPA To OCTABAJIACb
HEW3MEHHOW. TOIdA B CTEPXKHE YCTAHOBUTCA TrPAOVEHT TEMMNEPATYPbI, U
YEPE3 HEIO BYOET MOTU MOCTOAHHBLIV MOTOK TEMJA. MEPEHOC TEMNAB
METANTAX OCYLLECTBNAETCA B OCHOBHOM ABMXXEHMEM CBOBOHbIX
QNEKTPOHOB. NP1 3TOM 3NEKTPOHbI, MPOXOAALNE YEPE3 CEYEHUE 1-1 N3
OBJIACTU C BOJIEE BbICOKOW TEMMNEPATYPOW, MEPEHOCAT C COBOU BOJbLIE
SQHEPI MW, YEM SNTEKTPOHbI, MPOXOOALWME YEPE3 TO XXE CEMEHUVE B
NPOTUMBOMOJIOXKHOM HAMPABJIEHUW. BCJIIEACTBUE PA3TNYNA CKOPOCTEW
QNEKTPOHOB, HAXOOALLNXCA B OBJIACTAX C PASNUYHbLIMW
TEMMEPATYPAMU, OKAXKETCA PA3JTMYHBLIM M YMNCINO SJIEKTPOHOB,
NPOXOJAWMX YEPE3 CEYEHVE 1 - 1 B MPOTUBOMONOXHbIX HANPABNEHUAX.
TAI(I/IM OEPASOI\/I B PABHOBECHOM COCTOAHUU HAJ'II/ILII/IE TPAOVEHTA
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CMNAEB HA 1° 1 OBbIHHO BECbMA MATJIA. AJTA TNAP XXEJIE3O - ME[b, XXEJIE3O - KOHCTAHTAH, LUIMPOKO
NMPUMEHAEMbIX B TEXHUKE INMPUN N3BMEPEHWWN TEMIEPATYP, E1, 2 UMEET NOPAOOK 50 MKB/I'PAL. ANA
BbICOKOTEMMEPATYPHOW MAPbI MITATUHA-NNATUHOPOOMEBbLIV CMNAB 3TOT KOS®OULIMEHT NMPUMEPHO B 10
PA3 MEHbLLE.

N3MEPAA BENMYMHY TEPMO3AC, MOXXHO OINPEAOENNTb PASHOCTb TEMIMNEPATYP MEXAY CINAAMN,
MOMELLEHHbLIMW B PASMTMYHbIE PESEPBYAPbI. 1A TAKMX MPAKTUYECKX MPUMEHEHW MOABUPAIOT
TEPMOITAPBI, Y KOTOPbIX KOS®ONUMEHT E1,2 B LLWPOKOM NHTEPBAJIE TEMIMEPATYP OCTAETCA NPAKTUHECKN
NOCTOAHHbBIM. B 3TOM CITYYAE 3. 1. C. NMPAMO NMPOTMNOPLUOHAJIBHA PABHOCTU TEMIEPATYP TOPAYEIO U
XOonoagHoro Cr1AEB:

E1,2=CONSTW.

HEOBXOOMMO MOAYEPKHYTb NPUHUMMNNATIBHYIO PASHULLY MEXKOY KOHTAKTHOM PASHOCTbBHO MOTEHLWMANOB
N TEPMOJJIEKTPUNYECKUMU ABJIEHNAMWN. KOHTAKTHBIE NMOTEHUWNATTBI MMEKOT CPABHUTEJIBHO BOJIbLUYIO
BEJTMYNHY (MOPAOKA HECKOJIbKMX BOJIbT) N XAPAKTEPUSYIOT 3NEKTPUYECKOE MOJIE BHE NMPOBOOHNKOB
MEXAOY HAPY>XHbIMWA NMOBEPXHOCTAMMW NOCIEAHMNX. KOHTAKTHAA PASHOCTbL NOTEHUWMAINOB ECTb
CTATUYECKU 3ODEKT, HE MCYESAIOLLMI U NMPU ABCONKOTHOM HYJE TEMMEPATYPbI. B
MPOTMBOMONIOXXHOCTb 3TOMY TEPMOOJNEKTPUYECKUE ABNEHNA NPEACTABNAKOT COEOM YNACTO
KUHETUNYECKUME 3PPEKTHI, HABJIFOOAEMbBIE MNMPU HAJTTMYNK NMOTOKOB TETA UMW 3APALA (T.E. TOKA).
BO3HUKAIOLLME MNPV 3TOM PA3SHOCTU MOTEHLMANOB NO ABCONMOTHOW BENTMYMHE MATbI (ONN
MUINNWUBOIJBTA). NP ABCOJTKOTHOM HYJIE KONMMYECTBO 3NIEKTPOHOB N', OBYCJIOBJIMBAIOLWLNX 3TU SODEKTHI,
PABHO HYITHO N BCE TEPMOJINEKTPUYECKUNE ABINEHNA NCHESAKOT.

MOCTOAHCTBO E1,2 M IMHENHASA 3ABUCUMOCTb COBJIIOOAKOTCA OANEKO HE BCEMOA M HE BO BCEM
NWHTEPBAJIE TEMMNEPATYP. ONA PAOA CUCTEM C MNMOBbILUEHWNEM TEMIMEPATYPbI TOPAYEIO CIMNAA TEPMO3AC
N3MEHAETCA HE MOHOTOHHO, CHAYATIA BOSPACTAET, A SATEM YBEbIBAET VN OAXE NEPEXOOUT HEPES HYJ1b
(TOYKA MHBEPCWKW). KPOME TOIO, BEJIMYNHA TEPMO3MAC (M KOSPPUNLIMEHTATIEITBTBE) HYYBCTBUTEJIbHA K
BHELLUHMM MEXAHWYECKM BO3AENCTBUAM, NCKAXAIOLM CTPYKTYPY METANNA Y QHEPIETUYECKUE
YPOBHW 3NEKTPOHOB. MO3TOMY NMPUMEHAEMBbIE B TEXHUKE W ONA HAYYHbIX MICCNEQOBAHU TEPMOMAPHI
BCEIOA HY>KOAKOTCSA B TWWATENbHOW MHOMBUAOYANBbHOW FrPAOYWPOBKE.

C APYIOW CTOPOHbI, TEPMO3C MMEET LWMPOKOE MONE3HOE MPAKTUYECKOE NPUMEHEHUE, KAK MPOCTOW
SNEKTPUYECKMM METOLO M3MEPEHUA TEMMNEPATYP. MPY NOOOBHBIX HAMEPEHMAX C MOMOLLIBIKO TEPMOMAP
NN TEPMOJNEMEHTOB OHW 13 CMAEB NOLAAEPXXWMBAETCA MNPV BNONHE ONPEAENEHHOW MOCTOAHHOW
TEMMEPATYPE 10 (HAMIPUMEP, MOMELLAETCA B TAIOLWW/ NEQ) N UBMEPAETCA MOYLWMN B SAMKHYTOW LIENW
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4. NPUMEHEHWE SOPEKTA SEEBEKA

ABNEHWE 3EEBEKA HE NMPOTUBOPEYNT BTOPOMY HAYAITY TEPMOONHAMWKN, TAK KAK B JAHHOM
CITYYAE BHYTPEHHAA SHEPI' VA NMPEOBPA3YETCA B SJIIEKTPUYECKYIO, AJTA YETO NCTOJIb3YETCAH
OBA NCTOYHWKA TETNOTbI (ABA KOHTAKTA), CIIEQOBATEJIBHO, AJTA MOOAEP>XAHNA
MNOCTOAHHOIO TOKA B PACCMATPUBAEMOW LEMNN HEOBXOOMMO MNMOAOEP>XNBATb
MNOCTOAHCTBO PASHOCTW TEMIMEPATYP KOHTAKTOB: K BOJIEE HATPETOMY KOHTAKTY
HEMPEPBLIBHO NOABOAUTbL TEMJIOTY, A OT XOJ1I0AHOIO - HEMNPEPBLIBHO EE OTBOANTD.

ABJNEHVNE 3EEBEKA UCTOJIb3YETCA OANA NBMEPEHUA TEMIEPATYPbI. AJTA 3TOIO NPUMEHAKOTCA
TEPMOQJJIEMEHTHI, NI TEPMOIAPbI - AATYNKN TEMIMEPATYP, COCTOALWNE N3 OBY X
COEONHEHHbIX ME)K,EI,Y HM C MEXOOY3EJIbHLIMA PACCTOSIHMSIMA B PELWETKE METAJIJA.
YMCNO SNEKTPOHOB, YYACTBYOLWMX B ANDDY3NN YHEPES3 KOHTAKTHBIN CNOW, COCTABNAET
NMPUMEPHO 2 % OT OELLI,EI'O YINCIIA SJIEKTPOHOB, HAXOOALMXCA HA MOBEPXHOCTU METAITNA.
CTOJ1b HEBHAYUTEJIBHOE NSMEHEHWE KOHLI,EHTPALI,VIVI IAJNIEKTPOHOB B KOHTAKTHOM CIIOE, C
OQHOW CTOPOHBbI, U MANIAA MO CPABHEHWIO C ANNMHOW CBOEOQHOIO NMPOBETA ONEKTPOHA EMO
TONWWNHA - C ,EI,PYFOI/I HE MOI'YT NMPUBECTWN K SAMETHOMY M3MEHEHWIO NMPOBOONMOCTI
KOHTAKTHOIO C/104 MO CPABHEHWIO C OCTANTbHOM YACTLHO METANNA. CNEQOBATENBLHO,
ANEKTPUYECKMM TOK YHEPE3 KOHTAKT ABYX METANNOB MPOXOANT TAK XXE NEMKO, KAK N YEPES3
CAMU METANIbI, T.E. KOHTAKTHbIX CNOW MPOBOOUT 3NEKTPUYECKUA TOK B OBONX
HAMPABMEHMAX (1-2 N 2—1) OONHAKOBO HE JAET 3®®EKTA BbINPAMINEHNSA, KOTOPbLIV BCEMOA
CBA3AH C OAHOCTOPOHHEW NMPOBOAVMMOCTbIO.

C NOMOLWBKO ABJITIEHNA 3EEBEKA, TOMWMO TEMINEPATYPbBI, MOXXHO OIMNPELOENATb U APYIUE
OPUN3NYECKNE BEJINYNHbBI, U'SMEPEHWE KOTOPbLIX MOXXET BblTb CBEOJEHO K ASMEPEHUIO
TEMMEPATYP: CUIbI MEPEMEHHOIO TOKA, NOTOKA JTYYNCTOW SHEPI'A, DABJIEHVNA TASA N T.0.

ANA YBEIIMYHEHNA YYBCTBUTEJIbHOCT TEPMOQJJIEMEHTbLI COEOUHAIOT NMOCIEAOBATEJIbBHO B

TEPMOBATAPEW. NP 3TOM, BCE YETHbIE CIAW NOAOEPXWMBAIOTCA INPU OOHOW TEMIEPATYPE, A

gCE HE‘—IE('I)'HI:IE - MNP OPYTOW. 30C TAKOW BATAPEU PABHA CYMME TEPMO3AC OTAEJIbHbLIX
JIEMEHTOB.

MUHUATIKOPHBIE TEPMOBATAPEW (TAK HA3BIBAEMbIE TEPMOCTOJIBUKI) C YCINEXOM NMPNMEHAKOT
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TEXHWYECKNX 3AOAY. dYHOAMEHTAIBbHBLIE Y MPUKITAOHLIE MCCNEOOBAHUA,
HAMPABNEHHbIE HA EE PELLEHUME, BEOYTCA KAK B YHUBEPCUTETCKNX
NABOPATOPUAX, TAK 1 B UCCNEQOBATENBLCKUNX LEHTPAX ®1PM
3AHNMAIOLLINXCA MPON3BOACTBOM SNEKTPOHUMKWN, ABTOMATUKU U OPYTOW
BbICOKOTEXHONOIMYHOW NPOOYKUWWN. PABOTbI BEAYTCHA B PASNUYHbIX
HAMPABNEHUNAX, HAMMHAA OT UCCINEOOBAHNA TEPMO3NEKTPUYECKUMX
CBOWCTB rETEPOCTPYKTYP 1 3AKAHUYMBAA CO30AHVEM
TEPMOQJMNEKTPUYECKUX MPUBOPOB, KOTOPBLIE HAXOOAT BCE BOJEE
LUMPOKOE NMPUMEHEHMWE B BbITY, HA TPAHCIIOPTE, B QHEPIETUKE.
NMPUMEHEHUE TEPMOJNEKTPUYECKWMX MPEOBPA3OBATEJIEV QHEPTI I
CBA3AHO C FrEHEPALUVEN SNEKTPUYECKOIO TOKA, MCMNOJIb3OBAHMEM B
XONOANNbHUKAX, KOHOMLUMNOHEPAX, PEFYNATOPAX TEMIMEPATYPHI,
OCYLWUTENAX N T.MN. B MMPE HABJTKOOAETCA HEMPEPbLIBHbLI POCT MHTEPECA
K TEPMOQJMNEKTPUYECKMM YCTPOMCTBAM. MOCTOAHHO HAPALLIMBAIKOTCHA
OBBbEMbI BbIMYCKAEMbIX TEPMOQJJIEMEHTOB 1 NMPUBEOPOB HA X OCHOBE.
3TO OBYCNOBNEHO TEM, YTO CYLIECTBYIOT HAMPABIEHNA, B KOTOPbIX
MPEVMYLLECTBA TEPMOJNEKTPUYECKNX C[TOCOBOB NPEOBPA3OBAHNA
SHEPI M ABNAKTCA HEOCIMOPUMbIMIW. B MEPBYHKO OYEPEbL - 3TO
ANEKTPOMNTAHUNE ABTOMATOB, NCMONb3YIOLWMXCA ANA MCCNEOOBAHUA
OAINTbHEMO KOCMOCA, ABTOHOMHbBIE YCTPOWUCTBA CEVICMUYECKOW
PA3BEJKW, OBYCTPOMCTBO KATOOHOW 3AWNTBLI HE®TE - W TASONPOBOAOB.
HA MMPOBOM PbIHKE MOCTOAHHO PACTET CMNPOC HA TEPMOQJJIEKTPUYECKUE



b CbroVl C 91VIV B JIADOFATOFVIVI TEFMOJJIERTFVIMECKOIO MATEFVIAJIOBELERVIA
MPOBOOATCA SKCINEPUMEHTAJIbHBIE U TTPUKITAOHBIE WCCITEOOBAHWA B
CINEOYIOWNX HAMPABIIEHUAX:

MCCINEJOBAHME 3AKOHOMEPHOCTEW MBMEHEHWA MATHUTHOW BOCMPUMYMBOCTU
TEPMOOSNEKTPUHECKNX MATEPUAJIOB HA OCHOBE BUCMYTA, CYPbMbI U TEJIJTYPA B
3ABVICMMOCTW OT KONMNYECTBA U TUNA NEMMPYHOLWEW MPUMECKW C LIENBIO
OMNPEOENEHNA XMUMUNYECKOIO COCTABA KPUCTAJIITIOB C AHOMAJTIMAMU B BEJTMYUHE
PAOA PUSNHECKNX BEJTMYUH, OBYCJ1OBJIEHHBIX UHTEHCHBHBIM 3SJIEKTPOH-
MNA3SMOHHbLIM B3AVUMOOENCTBUEM.

NCCIEOOBAHNE SABUCUMOCTU BEJIMYNHBI KOSOPULIMEHTOB 3JIEKTPO - A
TEMJIOMNEPEHOCA B JIETUIPOBAHHbIX KPUCTANTAX NMONYNMPOBOAHWNKOB.

CO30AHWE OMbITHLIX OBEPA3LIOB TEPMOJNEKTPUYECKNX MPEOBPA30OBATESNEN
QHEPI W OJ1A LWWPOKOI'O ANATMNMA30OHA TEMIEPATYP.

OMPEOENEHNE ONTUMATNBbHbLIX YCNOBM MPOLIECCA BbIPALLIVBAHUA KPUCTANNOB
TEPMOOSNEKTPUHECKNX MATEPUAJIOB, HA OCHOBE MNOJNTYMETAJIJ10B BUCMYTA,
CYPbMbI N X CANABOB METOOOM 30HHOW MMABKW.

N3YUEHWE BITUAHUA BSAMUMOOENCTBUA SNEMEHTAPHbLIX BO3BYXOEH/
ANEKTPOHHOW 1 MOHHOW CUCTEMbI KPUCTANNA HA BEJTMUNHY
TEPMOQJJEKTPUYECKOW SOOEKTUBHOCTUN MATEPUATA.

OMPEOENTEHNE ®AKTOPOB BINNAHNA HA XAPAKTEPUCTWUKWN SNTEKTPOHHOW CUCTEMBI
KPUCTANNA, CNOCOBCTBYHOLLNX KOOPOMHALIM MOTOKOB TEMIOBOW U
SNEKTPUYECKOW SHEPTUN.

UCCINEOOBAHUE BNNAHNA SNEKTPOH-MNA3SMOHHOIO BSAMUMOOENCTBUA HA
dUN3UNYECKME CBOVCTBA LUMPOKOIO KNACCA BbICOKOJIETMPOBAHHbIX
MOoNnynPOBOAHUKOB, TAKUX, KAK COEAVNHEHWNA A3B5, A2B6, BI2TE3 .



SAKJTFOHEHUE

QOPEKT SEEBEKA, KAK 1 OPYTVE TEPMOJJIEKTPUHECKUNE ABJIIEHUA, UMEET
®EHOMEHOJIOIMYECKN XAPAKTEP.

TAK KAK B SJIIEKTPUHECKUX CXEMAX U TIPUBOPAX BCEIOA UMEKOTCHA CINAN U
KOHTAKTbI PA3JTMYHbLIX MPOBOAHWKOB, TO INPW KOJIEBAHUAX TEMIEPATYPbI B
MECTAX KOHTAKTOB BO3HUKAIOT TEPMO3OC, KOTOPbIE HEOBXOAMMO YUUTBIBATb
['MPU TOYHbIX NBMEPEHUAX.

C APYIFOW CTOPOHBI, TEPMO3AC HAXOANT LUMPOKOE MPAKTUYECKOE NPUMEHEHWE.
OOPEKT SEEBEKA B METAJUJTIAX UCIMOJBb3YETCA B TEPMOTNAPAX OJTA USBMEPEHNA
TEMIMNEPATYP. YTO KACAETCA TEPMOJJIEKTPUHECKNX TEHEPATOPOB, B KOTOPbIX
TEMNNOBAA SHEPI'MA HEMNOCPEOACTBEHHO NPEOBPA3YETCA B 3JIEKTPUYHECKYIO, TO B
HNX NCIMOJBb3YIOTCA MOJTYTNPOBOOAHMKOBbLIE TEPMO3NEMEHTHI, OBNTAOAKOLWNE
OPA340 BOJIbIULMMN TEPMO3AC.
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