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Bsenenue

B mocaenrne roasl Bce GoJblliee BHHMAaHHE CHENHAJHCTOB MO Hepaspy-
LIaWIIeMy KOHTPOJIIO MPHBJIEKAIOT METOMABI OOHAPYXKEHHsI CKPHITHIX Hethek-
TOB, HEOJHOPOAHOCTEH Y M3MEHEHHI (hH3HYECKHX NAPaMEeTPOB, CBA3AHHBLIX C
HCC/IeINBAHHEM TEMIIEDATYPHOrO N0/ MOBEPXHOCTH 0GBbekTOB. Bompocam
MPHMEHEHHS] TEIJIOBLIX METOA0B KOHTPOJSL B PA3/JHUYHBIX 08/JaCTAX HAYKH H
TeXHHKH I0CBAIIEHO 6OJbIIOe KoJHYecTBO pabor [1--14], omnako mo cux
MOp OTCYTCTBYET CHCTEMAaTH3HPOBAHHBI TOAXON K HpOGJeMaM TeIOBOro
KOWTLONST B weaoM. Takol moaxon, Tpedymoluuil o6belHHEHHs] YCHJIHH cCrie-
I(HAJIHCTOB MO TEIVIOQH3HKE, ONTO3JeKTPOHHKE M HH(PaKpacCHOH TeX'HKe,
Mo3poAns Obl BLIIBHTb OCHOBHBIE 3aKOHOMEDHOCTH OOHAPYXKEHHS J0KALL-
HLIX [OBEPXHOCTHLIX FPAZAHEHTOB H 3aMeHHJ Obl CVIIECTBVIOMIHA A0 CHX HOpP
HETYHTHBHBIA NOAXOM [2] KONHMYECTBEHHBIM AHAAM30M JHOGOI0 KOHKDETHOro
cayvdag.

ITpy TeopeTHYECKOM PacCMOTPEHHH BOIMPOCOB TEIIOBOK Ne(PEeKTOCKOMHH,
Ha Hall B3IJIAM, CJelyeT pas3/HyaTh [Be 3a[auH: BHYTPEHHIOW H BHEIUHIOW.

BHyTpennsig 3ajaua BKJIOYAeT UCCAENOBAHHE BOMPOCOB BO3ZHHKHOBEHIH
JIOKaJ/IbHBIX TPaJHEHTOB TeMIepaTyDEl NPH HAJHYUH B MaTepualie HJIH H3AE-
JIAM CKPHITOTO fedeKTa, a TakiKe BbIBOJ OCHOBHBIX 3aBHCHMOCTEIH IDaZHEHTA'
OT T'eOMeTPHYECKHX XapaKTePHCTHK, IVIyOHHBL 3ajeraHus nedekra H COOTHO-
DIeHHs TeMIO(H3HYeCKHX CBOHCTB OCHOBHOTO Tesa H AedekTa. B 3ToM cMmbic-
JI¢ HIeaJbHbIM ABHNOCEL OBl pellleHHe TPeXMepHOI! 3a71a4M AJS TNPOCTLIX reo-
MeTpHUeCKHX ¢popm H3fenus U fedekra. BuemHsa 3agauya B KOHEUYHOM cCye-
1€ 3aKJI0YaeTcsl B HaXOXKIEHUH 3aBHCHMOCTH BEJHYHHBI CHTHAJa HAa BHIXOLL
JleTeKTopa OT BeJHYHHSLI FpajHeHTa NPH HaJHYHH IIYMOB.

Buyrpennsa 3ajxada. PemeHHe ypaBHeHHS TeNJIONPOBOJHOCTH,
OMHUCHIBAIOLIEro NPOoIece Telvionepeaayy B TBEPALIX TENaX, MOXKET 6bITh TOY-
HBIM H TIPHOAMKEHHABIM. CTPOro roBopsi, TOUHOe pelleHHe BO3MOXKHO TOIbKO
B AHAJIHTHYeCKOM BHJle, TOTJ2 Kak NpUOJHKeHHOe pellieHHe MOXeT ObITb NO-
JIVIEHO 2HAJHTHYECKH, YHCAEHHO HJIH MYyTeM MOJejHpOBaHHUA.

Jlns pemeHus: BHyTpeHHel 3afaul HEOGXOAUMO PELIUTh OJHO-, IBYX- HJH
TpeXMepHOe HeCTAUMOHADHOC YPABHEHHEe TelIONDOBOLHOCTH

at \
5. —av't (1)

B 00s1aCTH, KOTOpasi COCTABJIEeHA JAHHBIM TEJIOM MPH COOTBETCTBVIOIIUX Kpae-
BBIX YCJOBHSIX, 3aBHCAMIMX OT HAUYaNbHOTO DACHpe/ieeHHs] TEMIEpPATYD Te-
Ja M Cpejbl H YCJOBHI TemsooOMeHa Tejaa co cpenot.

Crnenyer cpasy OTMETHTb, YTO peIUHTh 3a7auy B TAKOM BHIe TOYHO
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BO3MOXHO JIHILb NIPH HAJHYHH NOBOJBHO NPOCTBIX KPaeBbIX YCJOBHH, KOTO-
DL€ ¢ TOH WJIH WHOH CTEeNeHbld TOYHOCTH OVAYT OTP2aXKaTb peasbHble YCJI0-
BMa KontpoJasi. Takum obpasom, pelneHxe BHYTpPEHHeH 3alauu MOXKeT ObiTb
TOYHBIM JIHIIL B MATeMaTHYeCKOM CMbIC/1e, Ha NpaKTHKe e OHO Bcerga 0y-
J1€T NPHOJHKEHHbIM.

M3 npuBejieHHbIX Bhille PACCYXAEHHH MOXXHO BbIBECTH OOLIMI aJrOPHTM
peuieHHs BHYTPEHHEeH 3ajlauu:

1) nepeiTH OT peaJibHON reOMeTPHH KOHTPOJHPYEMOro 00LeKTa K HeKO-
TOpOH YNPOILEHHOH reOMeTpPHH, B KOTOpOR OVJel NpOBOIHTbCS pellleHKe,

€CTECTBEHHO B TAKHX CJyuyasx TeJo M AedeKT annpoKCHMHPOBATh NDOC-
TLIMM I'€OMETPHUECKHMH (GOpMyJaMu: NJAaCTHHOH, LMJIHHAPOM, L1apOM;

2) 3aMeHUTb peaJsibHble KpaeBbie YCJAOBHS VCIOBHAMH, KOTODhle pac-
CMATPHUBAIOTCA B .KJAaCCHUYECKOH TCOPHH TenJONpPOBOILHOCTH;

3) NOJYUYUTh pelleHne, HCNOoJb3yda OAHWH H3 H3BCCTHEIX METOAO0B peuie-
HHSL KpaeBoil 3a/a4M TeIJIONPOBOLHOCTH.

Huxe paccmorpum noapo6Ho Kaxabld H3 3THX NVHKTOB!

1. AHasuTHueckKas TeOPHA TelJONPOBOJAHOCTH 3aHHMAETCH pelieHHneM
POCTHIX reoMeTpUUeCKHX (OpM: MJIACTHHBI, LMANHAPa, apa. [To-suaumomy,
ueaecoobpasio BbIOpatb 3TH GOPMbL M ANSt AaNNPOKCHMaUUK NeQeKkTOB H
AIPOBOJAMTb pelleHHs YPABHEHHs TeNJIONPOBOAMOCTH B JEKAPTOBOH, LH.IHH-
npuueckoil uiax cdeprueckol crucreMax koopqaunat [15]. Caenyer oTMerHTh,
YTO, MOCKOJBKY Pa3Mepbl Ae(eKTOB, KAK NMPaBHJIC, MHOTO MeHbIUe pPA3MEPOB
camMoro o6bekTa M Ul BLIAABJCHHA TPajMeHTa NPHUXOIUTCH KOHTPOJUPOBATH
00BEKT ¢ MaJibiM JHHEHHBIM paspellleHuenM, nojo0Has annpoKCHUMallus j1aer
JOCTATOUHO XOpolllee NpuOJIHKEHHe W MOXKeT OblTh PEeKOMEHAOBaHa aawke
NpU YHCTIEHHOM pacueTe AJs YMeHbIeHHA 06beMa BLHIYHC/AHTEIbHON paboThl.

2. B TeopHM TENJIONPOBOAHOCTH PACCMaTPHUBAETCA yeThIpe THIA Ipaviy-
HLIX yeaoBui [16].

Ilpu rpaHuyHbBIX YCJIOBHSIX NI€PBOrO pojia 3a4a€TCsi pacnpejeenne TeM-
TepaTyprl NOBEPXHOCTH TeJa ISl KaXKAOTO MOMEHTa BPEMEHH:

te = 5 (X, Y, 2, 7). (2)

Ilpu rpaHMYHBIX YCJAOBHMSIX BTOPOrO poOAa 3ahaeTCA BEJHYHHA TenJc-

BOTO NOTOKA [J4 KaXK/JACH TOUKHY MOBEPXHOCTH Teja H JJs JI060r0o MOMCHTA

BpeMeHH:

gn = [2(x,v,z,71). (3)

I'paHHuHble YCJOBMS TPeTbEro poja 3aHa0T TeMHOepaTrypy OKpvXao-

INeH Cpelbl H 3aKOH TenJooO6MeHa MexXAy TeJOM M OKpyKalolleH cpenon.
OO6biyHo /s 3anHCH Henoab3yerca 3akon Heloorona — Puxmana:

gnp — a(tn — tc), (4)
rae t; — temnepartypa Tteaa; to — TeMneparypa cpeibl; @ — KO3pdHLH-
CHT TemyoobMeHa.

Ilpu rpaHuyHBIX YCJIOBHSAX YETBEPTOTO POAA CUHUTAETCH, YTO TENJI00OMEH
TeJia CO CPefoH TPOUCXOANT TOJABKO TYTEM TEMJIONPOBOXHOCTH:

_dt] _ at2
(), = (T, (5)

Yeaosue (D) BbIpa)KaeT PABEHCTBO TEMVIOBBIX IGTOKOB HA 1IOBEPXMOCTH
KOHTaKTa Tesa ¥ cpeibl. [Ipy 3T1OM A — KO3()DHUHUEHT TEeNIoNnpOBOJHOCIH;

(%) —— IpaJMeHT TeMIepaTyp B HampaB/JeHHH HOPMAJU K MOBEDXHOCTH
[ .
pasjiesia cpep.

[Tockonipky B 3amayax TensaoBoi Aedekrockonuu TpebyeTcs HAaHTH pac-
IpeleieHHe TeMNEeDATyphl MO NOBEPXHOCTH, TO HAaCOp BO3MOMKHBIX TDaHHY-
HBIX YCJOBMI CBOJHTCS K YCJHOBHSIM BTOPOTO, TPETHEIO H YETBEPTOTO POJAOB.
Yecnosue (3) 6yner o3HauaTh Harpes oGLeKTa NpH aKTHBHOM METOJE KOHTPO-
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s, yesoBHe (4) 6ymerT O3HauaTh Hpouecc TenaooOMeHa Tela CO CPefioil B
reyeHHe KOHTPOJS; ycaoBHe (5) OyleT OUMCHIBATH TENIOOOMeH Teja H e
ApekTa, TaK KaK B GONbIIMHCTBE MPaKTHYECKHX NPHIACKEHHI] Ter/onepenaya
BHYTPH JedekTa OCYILECTBISLTCs TOJNBKO 3a CYET TEMJIONPOBOAIOCTH, a KO-
BeKIHeH ¥ H3JydeHHeM MOXHO mpeHeOpeub. B psjae ciayyaeB MOryT HMeTb
MEeCTO TaK Ha3hiBaeMble CMeliaHHbie MpaHHuHble yCcjaoBUA. B KavecTBe Ha-
4aJBHOTO YC/IOBHS NPAKTHYECKH BCErJa MOXHO CUHTATh :

t(x, y; z)|._, = tc = const (6)
HIIH
t(x, y, z, ©)|, = const, (7)

t.=const.

3. PaccMOTpUM MeTOIbl peLIeHHs YpaBHelus Temmounposojnoctd. B ka-
yeCTBE AHAJHTHUECKHX METONOB pelleHusi ypaBHeHus (1) HCHOJB3VIOTCH Me-
TOOH pa3fesieHUs TIepeMeHHBIX, MeTOJ MPHOBEHHbIX HCTOUHHKOB, METOA, OC-
HoBaHHbiA Ha upuMenenun Qynkuui [puna, Dupakan 1. 1. [16]. Ouenp wn-
POKOE pACHpOCTPAHCHHE IMOJYUH/ ONEPALHOHHBI METOJ, HCIOAh30Bale KO-
TOPOro /A PElIeHHs 3alaul OXJIaXJEeHHUs TOYEUHOTO CBAPHOTC i1BA C BHYT-
DeHHHM JledexToM nokasaHo B padote [17]. OcHoBHast TPYAHOCTb BCeX ana-
JIATHUECKUX METOJOB 3aKJIUaeTcss B TOM, UTO OHM NPHTOAHBI ANf pelreHus
MPOCTLIX (KaK NPABHJIO, OAHOMEDHBIX) TEOMETPHIT 1 O3TOMY C HYX MOMOMIBIO
TPYIHO OUGHHTE TOHKHe 3P deKTh, BO3NHKAIOUIHE (IDH HAPYIUIEHHH BHAA TEM-
TIepaTyPHOro MO TOREPXHOCTH BCAENCTBHE HATHUHS MAJIOro fedekTa. 2THM
MO HO OBBSICHUTh HeGOJbIIOE KOJHUYECTBO TeopeTHICCKHX pafioT, nOCBSLLeH -
HBIX TEMJIOBOMY XOHTpOJiio. TeM He MeHee BO MHOTHX caydasx (npoTs-
JKeHHEIX ;leeXTOB THIA PACCJIOEHHH, HeNMpOKJes, TPEIHH) aHarUTHYeCKHEe
METOZLI MOPYT AaTh VIORJETBOPHTE/bHbIe pe3yvabTavbl. (OCHOBHOE 3anauedt
fipH 3TOM SABJSAETCS BbIGOp MPABHJIBHOM FEOMETPHYECKON aMiTPOKCHMAlNH, HC-
MOAB3YS JIMB0 MHOrOC/OMHbIE I'eOMETPHH BuAa Telio-—redexr—reno [18],
11160 pasauuusi B TemJO(H3HICCKHX CBOHCTBAX OCHOBHOIO TeJa H nedex-
ta [19].

Tak Kak aHAJUTHYECKOE pelleHHe BO3MOXHC NMPAKTHYECKH TONbKO Las
‘OJHOME@DHBIX 3aja4, TO, NO1YYHB 3aBHCHMOCTb I'DAJHEHTA OT BPEMEHH H Ol-
HOH M3 KOOPAHHAT, Mbl HHYEro He CMOXKEM CKa3aTbh O 3aBUCHMOCTH €ro oT
IpYIHX KOODAIHAT; HAnpHMep, He CMOXKeM NOJYYHTh pacnpesieenie TeMme-
paTypLl MO TOBEPXHOCTH B peaJbHOM Buie. B nojoGHLIX CIyd4asx NpHXd-
UTCA CUHTATh, YTO TAKOe pacnpeieielHe HMeeT BHA LPAMOVIOJBHOR CTY-
IIeHbKH C OJHHM YPOEHEM TeMIIeP4TVDPhl Hal Ae(eKTOM # C APYrHM Ha CO-
CeIHHX ydacTKaX, Takoe NpeAmoJoKeHHe CTAHOBHTCS HEBEPHBIM B Cly4ae,
ecad packpuitve JedeKra 8 HalPABACHHH, TEPIeHIUKYISIPHOM HANMPABACHHIO
pacIpoCTpaHeHns Tenl1a, Majo MO CPABHEHHIo ¢ TiyOHHCH ero 3agerannus,
TaK K4K 3/1eCh CHJIBbHO MauuHaeT CKA3bBATbCA 3¢ dext pacrexaHus Temsa no
crosn, okpyxawomuM Aedekt. Ilas yueTta 3TCro neO6XOAHMO pPEHIHTb {10
Kpaituell Mepe ABYMEPHYIO 3alauy, 4TO MOXKET ObITb BO3MOXMLIM IIpPH HC-
mosqb3oBaHHM Meroga cetok [15]. B paGore [19] paccmorpeno pemenne
3ajaul HarpeBa MeTalJM4ecKOH MJACTHHBL ¢ BHYTPEHHUM [Te(EKTOM, KOlieu-
HLIM B JIBYX M3MepEHHsX, IPH MOMOIIH METON1a CETOK.

Bouabliofi MHTepec MOXKeT NPEeACTABHTL TAKKe HCNONb30BAHHE TeX H/H
HHBIX MOJededl I8 HCCJAeJOBaHus YpaBHEHHS TEMJIONPOBOAHOCTH, OCHOBLIRA-
JOMIUXCA, HANpUMep, Ha THAPOAHHAMHYECKOH HJIH 3JIEKTPHYECKOH aHaJIOTHH.
B paGore [20] paccMOTpeHO MOAENHPOBAHHE CBADHOrO LIBA, HO B LeICM B
3TOM HarlpaBJ/IeHHH CIAeJaHbl TOJNbKO MepBbie IIary.

Bruemusa 3anmava. Paccuuras npouecc BOSHHKHOBEHHS IpajlHeH-
Ta, cjAegyeT yCTAHOBHTL OJHO3HAYHOE COOTBETCTBHE MEXK/y BEJIHYMHOH 006-
$a30BAHHOrO PAafiHeHTa H CHTHAJOM Ha BbIXOJle YCTPOHCTBA, OCYLIECTBIAI-
111er0 KOHTPOJb, 65 TO TENAOBH30P, HHMDPAKDACHLI paAHOMeTp HIH mobas
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Apyrast CHCTeéMa DeraCTpalHHM TenJaoBoro mojst o6wekra. Kpome Toro, BO
BHCIUH®|l 3ajlaue CJeyeT ONpe/ieuTh HeOGXOAUMYI0 MOMHOCTh YCTpOHCTBA,
CO3/aiomero HeCTallHOHAPHBIA PEXKNM, U CBA3aTh €e CO BPEeMEHEM perucrpa-
wuH. Db dexT pacTekaHHs Temaa mo 06010YKaM AeeKTa BLI3HIBAET YACTHY-
HOe WJIH MOJHOe CMAa3blBAHHE IPANHEHTa, 4TO NPEIbABJSET Olpe/eNeHHble
TPeGCBAHHA K MOUIHOCTH HarpeBaTe/ts U BPeMEHH KOHTPOJs [2, 17]. Tipu
TOM CJefyeT VYHTHIBATD, YTO HEAOCTATOYHAS MOLIHOCTH HATPEBA MOXKET He
BLI3BATH HYAKHOTO FPafHEHTa, & Ype3Mepliasg MOIHOCTb HATPERa MOMKET Mpl-
BECTH K IeperpeBy Hafenus [5].

Pacuer curmana c getekropa /i GOMBIIHHCTBA OGBEKTOB KOHTpO.15
IPOBOAHUTCS HO OOLieH METOJHKE 3HEePreTHUeCKOTO PacyeTa HHPPAKPaCHbIX
cucreM. B pesysbraTte Takoro pacuera moJy4aloTcst NAPAMETPH ONTHYECKO-
rO TPAKTa, TPeGOBAHUA K NPHEMHHKY HHGPAKPACHOTO H3JYYCHHS H CXeMe
00paBoTKK CHrHaJa NpHeMHHKA. B o6iieM Bue BequuuMHa CHrHAJa HA BLI-
xoZe NpHeMHHKa paBHa [21]

A
U = STKAF [ T(A)t(A)e (1) I(2)dA, (8}
Ay

ra2 Ar—-Az — paGouMii AHanasoH NJHH BOJH, OO0YCIOBIEHHBIH JHANA5G-
HOM YBYCTBHTENIbHOCTH NPHEMHHKA HJAH NPHMEHSEMBIM (GUIbTPOM;

r(A) — Ccnexktpa/jbHas IVIOTHOCTb H3JYYeHHs aGCOMIOTHO UepPHOro Tela.
HMEIOUIEro TeMIepaTypy KOHTPOJHPYEMOro o6beKra;

T(2) — KO3(DPHIHEHT NPONYCKAHHA CPE/IbF;

I(A) — oTrOCHTeNbHAS CHEKTPAJbHAS YYBCTBHTENLHOCTb NPHEMHHKA:

I' —reomeTpHueckHii QakTOp, CBS3AHHBI C ONTHKOH M reoMeTpHeil
KOHTPOJIA;

K — ko3¢ duunenT nponyckanus OnTHKH;

AF — BeanuuHa paspemrenusi peruCTPUPYIOLIETO VCTPOHCTBA HA TOREPX-
HOCTH OOBEKTA;

S — unTerpasbHBIA K03 bULHEHT npeo6pa3oBaHisa NpHeMHHKA"

¢(A) — KoapduLHeHT H3AYVYEHUST OGBEKTA.

®opmysia (8) BoiBedeHa Inf J1aMGepPTOBCKOLO XapaKkTepa HAIYMEHHS
o0beKTa Ge3 yueTa paccessHHOro HaJydeHus. [Ipu TensaoBoM KONTpOJe Hoes-
HBIM CHIHaJIOM SIBJAETCH CHIHAJ/I, BHI3BAHHBIH H3MeHeHHeM r{A) BCIeACTBie
HaJIHYMsd TpAJIHeNTa, a OCHOBHBIM LIYMOBBIM CHTHAJOM SIBJSICTCA U3MeHeHHe
TEIUIOBOTO MOTOKA BCJIENCTBHE MOBEPXHOCTHOIO H3MeHellHs e(L). I10CKOJIBKY
MOXHO CYHTaThb, YTO NPH KOMHATHOH TeMmmepatype usMeHenuro e(A) Ha
OJliH NPOUEHT COOTBETCTBYET BeJNUUMHA IPAAHEHTa B OJHH IPAJYC, CTAHOBUT-
Cd OYCBHAHBIM, UTO BO3MOYXKHOCTH TENJIOBOTO KOHTPOJISL B II€JOM OIDaMHYCHb!
JOKANbIULIMH H3MeHeHHAMH H3JIyYaTeJbHNH CIOCOOHOCTH 0OLeKTa.

Cyriecrsyer psin cnoco6oB 60pb6bi ¢ ITUM OrnaHHUeHHeM:

1) nanecesue nepes HCHBITAHHEM Ha [10BEDPXHOCTL OOBEKTA JIEFrKO CMbl-
BacMOHK 3MY/JIbCHH, HMEIOIEH DaBHOMEPMLIiT BRICOKIN KO3dhduunenr uaayue-
HHUS,

2) cHsATHEe TENMOBBIX KapT OGbEKTA B CTALHOHAPHOM H HECTAIHOHAPHOM
PEXHMAX H HX IIOCJe1yIollee BHUMTAHUE,

3) HCIOJIb30BAHHE CHCTEM, YYBCTBHTEJBHBIX TOJNBKO K TeMIepaType I
HC 3aBHCAIIHX OT H3MeHeHHus &(A) [22];

4) nprem H3/MyYeHHS B KOPOTKOBOJHOBOM NHANA30HE, I'le 3aBHCHMOCTD.
3HepIHE OT TeMNepaTyphl sBJseTCs 60Jee CHILHOM, ueM no 2akouy Credaua-
Boabinmana [3];

9) «(hopcHpOBaHHe» H3JYYeHHS Haj NMOBepXHOCTbO [3];

6) MeTOJ ABYX CKaHHPYIOUHX pPaJHOMETPOB, npemioxennnx . P. I'pu-
non [5].

C TOYKM 3peHMSI BBICOKOH NpPOH3BOAUTEILHOCTH KOHTpPOJS, HaHBoJee:
MPENOUTHTEIbHLIMI ABJASIOTCA MOCJAEIHHE TPH METOAA.
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3axnw4yeHue

TakiM 06pa3oM, OCHOBHBIMH NPOGIeMaMH HepaspyIIAOMWEro KOHTpOId
C MOMOLIBI0 HHGPAKPACHOrO M3JYYeHHs ABJISIOTCS NMPOOJEMEI, CBA3AHHLIC C
[peooJieHHeM LIYMOBOrO BJIHSIHHS HEPaBHOMEDPHOCTH kKo3buureuTa H3NY-
weHUs M iPOGJIEMBl ONTHMAJbHOTO Harpesa. 3/eChb Mbl He Kacaemcs BONpo-
COB, CBA3AHHLX C NMPOEKTHPOBAHHEM CHUCTEM JJIS PEruaCTpaumuf TemI0BOTO
H306paxKeHHsI, TaK KaK OHH pacCMOTpEHH! B MHOI'OYHCJEHHOH COBETCKOH H
zapyGexknoit gureparype [21, 25]. OcHoBHble MapaMeTphl TENIOBH3HOHHLIX
crcTeM TpuBenens B pabore [26]. B paGore [5] omucanel 0cOGEHHOCTH He-
KOTOPHIX HCTOYHHKOB Harpesa. B mesoM u3 0630pa JIMTepatTyphl [O TeILIO-
uLIM METOZAM Hepas3pVHIAIOL(ero KOHTPO/st BHAHO, YTO TeNJOBBIE METO/BL
KOHTPOJS e TGJBKO 3aMeHAIOT TPAJHUMOHHDBIE, HO B pije Caydacs ABIa0T-
cd eJUHCTBCHHO BO3MOXHBIMH.
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